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INTRODUCTION

1The OFFSITE DOSE CALCULATION MANUAL (ODCM) is& asupporting document of the TechnicalSpecifications'Section 5.5,.J'. The previous Limitiing Conditions forý Operation tat were contained in

the Radiological Effluentj Thechn'i Specificatifons are now trasferr-ed to.the ODCM asRadiological.
Effiuent Contiols. The ODCM contains.two parts: RadiologicaltEffluent Controls, Part;I anid
Calculational Methodologies, Part II. Radiological Effluent Controls, 'Pa i, ncludes ,.efolowing:
(1) The Radioactiye Effluent ContrIols and Radiological Environmental Monitoring Programs required
by Technical Specification55.151 and.(2) descriptions of the information;,that should be included in the
Annual•Radiological Environmental Operating~and RadioactiveEffluent Reease Reports .required by
Technical Specifications:56:.2 :and. 5.6.3., Calculational Methodologies, Part II, describes:the

,meth6dologyand paramters t&'beuiasedin the calculation ofliquid-and gaseous effluent monitoring
instrumentation alarm/tfip setpoints and the calculation of offsite doses due to:radioactive liquid and
gaseous, effluents. TheI DCM -als contains a list. graphial desciption of the sefic

lists and.DC, s ific sampl e
locatiogns for the riological envirrnmen ntalmonitoringprogramj and liquidand gaseous: radwaste:
treatment system configurations.
The ODCM follows •tmethodology and modesI suggested:byu NRG-01 33 and ReguIatory Guide

1.109, Revision 1. Simplifyirfg assumptions have been applied in this manual where applicable to
provide wnmore workable document'forimrplementing theRadiologicaEffluent Conto requieenets;
this .simplified approach wý!il r'eslt in. a more conservative dose,,evaluation for determiriing compliance
with regulatory" requirements.o
The ODCM will be: maiitaifed foi& ,se as a refereie, and traing document f accepted methodologies

and caIdlations. Changes calculation methodsor parameters will, be. incorporated into ýtheý
iODCM ,to assure that the ODCM represents the present methodology inall applicable areas. An'y

changes to the ODCM will be implemented in acc6rdance with Section 5.5.1 of'tbe Technical
Specifications..

X" Unit 2
Revision,30
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PART I RADIOLOGICAL EFFLUENT CONTROLS

SECTION 1.0 DEFINITIONs
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Definitionsi •0

1.0 DEFINITIONS

----------- -- ------------- ............ ----- NOTE- --- - ----------------
Teclhicaal Specihfications: defined.termsand the following additional, defined terms appear in,
capitalized type and are applicable throughout.these specifications andbases.

TERM .DEFINITION

FUNCTIONAL FUNCTIONALITY is an attribute of Stnictures, Systems, or Components
(FUNCT10NALITY).(SSCs) that isnot controlled by.Technical Specifications: An SSC shallbe

functional or,:•hiavefunactionality whet :it is capable 6f psrforming its
spiecified fnction as set:forth in the Current Licensing Basis (CLB).
FUJNCTIONALITY does :not :apply to .specified safety functions, but d-s

.apply ~to abiiiity o.frnon-Technicil specifi6catio6nsSSCs t6 perform.
sp•cified'su'pport f4,ctions.

GASEOUS A GASEOUS RADWASTE TREATMENT SYSTEM shall be any system
RADWASTE designed an4dinstalled to redbce radioactivefgaseous effluents by'colecting

TREATMENT offgases from the main condenser.evacuation system and providing for
SYSTEM delay or holdup for the purpose of reducing the total radioactivity prior to

relea'se to the environment.

iEMBER(S) MEMBER(S) OF THE PUBLIC.'shaflinclude all pefsdns who are not
OF THE•PUBLIC .ocupdti6nallý associated with ýthe Nine Mile Point Nuclear Station and

Jam..es A. FitzPatrick Nuclear Power Plant. This category does not include
employees of owners and operators ofthe Nine Mi! e Point Nucle••: Statio n
and James.A. Fi.tzptrick Nu!ce ,ar Power Plant, their contractors or

vendors.- Alsoexcludedfore this category are persons who enter the site
to service, equipment or tomake deliveries., T•is category does include
:personis iwho :iusc¢! portions •of the ,site-for recreationai, occupational, or other
purposes not associated with, Nine Mile, Point; Nuclear Station and:James
A.ý Fit;PatrickNuclear Power Plant.,

MILK SAMPLING A MILK SAMPLING LOCATION is.a location where 10 or more head of
.LOCATION milk animalsare available for collection of milk samples.

(continued)
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Definitions
1.0

1.0 DEFINITIONS. (continued)

TERM DEFINITION

OFFSITE DOSE
CALCULATION
MANUAL

PUIRGER-
RURGTN.G

REPORTABLE
EVENT

SITE BOUNDARY

SOURCE CHECK-

UNRESTRICTED
AREA

The OFFSITE DOSE CALCULATION MANUAL:(QDCM)*shall contain,
the-,currnt methodology and parameters uised -in, the calculaiion of offsite
doses that: result from radioactivegaseous and liquid .effluents, in~the
calculation of gaseous, and, liquid, effluent monitoring Alam/Trip'
.Scip*ints,.and in the condiuci of tielenvir6nmental radiological monitoring
program,: The ODCM'shall ýalso contain:ý (1),theRadioactive Effluent
:Controls and Radiological, Environmental Monitoring rPr-gra .required by
Specification.5.5.1: of Techical Specifications and,:(2) .description§ of the
tif6riationl that: 's.hould be irncluded in the Annual Radiological

Environmental Operating and Radioactive EfflUent Release Reports:
irequired by Technica cifications 5•6.2 dnd5.6.3.

PRGEconlled aprocess of disc arging air
:orgas from aconfinement to'maintain temprature, pressure,
c:66ent'atioh, 6r.rother operating conidition, insuch a manner that
replacementair or, gas is, required to purifythe confinemfient.e

A R.EPORTABLE EVENT shall be any of those conditions specified in
I OCFRso50.73.

Thie:SITE BOUNDARY shall beithat line around the NineMile :Poin't
,Nuclear Station beyondwhich the land is not owned, lease~d or other-wise
controlled'by the owners and: oper'tofs0of.Nine :Mile Point ,Nuclear:Station

and James A. Fitzpatrick Nuclear Power Plant. See Figure D 1.0-1.

A.•SOURCE CHECK shalfbe the-qulitative assessm.ent of chanel
response whcn the channel sensrfis exposed to a source of-increased
radioactivity.

An UNRESTRICTED AREA sI hall;be any area at or beyond the SITE
BOUNDARY, access to which isnota controlled by.the owners and.
operators of Nine Mile Point Nuclear :Station and James X. Fitzpatrick
Nuiclear Power Plant for purpses ofprotection of individuals from
exposure to' radiationand radioactive materials, or any:area within the
SirTE ."BOUNDARY used for residential quarters or for indistrial,
commercial, institutional, ard/or rec eational purposes.

(continUed)
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Definitions
1.0

1.0 DEFINITIONS (continued).

TERM DEFINITION

VENTILATION
EXHAUST
TREATMENT
SYSTEM'

A VENTILATION. EXHAUST TREATMENT SY'STEMshal be any
system. designed and installed to reduce gaseous radioiodine-or radioactive
material in.particulate form, in effluents by- passina ventilation.or vent
exhaiist ga'ses throghicha-rcoal,,adsorbers and/or-HEPA~fi!ters for the
purpose of removing iodines or particulates'from the gaseous exhaust
stream priorto the releaset-o the environment (suchý asysteqmis not
CO'sid'erd :to hiltveany cffcct on noblegasl eff.lets). :Engiheered safety
features (ESF) atmospheric. cleanup systems are'noi considered: tobe,

VENTILATION EXHAUSTTREATMENT SYSTEM components.
VENTING 'ENTING shall be-the controlled process of discharging airi or gas: from a

'confinement to maintain temperature, pressure, concentrtion, .or other'
,operating condition,inI sucha maniner that trplacement air or gas is not.
,p oyided or re•iired during VENTING. Vent, used inwsystem names, does
'not.imply a VENTING process.

Unit 2
RevisiOn 30

September 20071 1.0-3
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Applicability
3.0

3.0 APPLICABILITY

The Offsite Dose Calculation Manual (ODCM) Specifications are containaedin Section 3.0 of

Par I. They •ontaino0perational-requirements, Surveillance Requirements, and reporting,

requirements. Additionally, the Required Acions and associated Completion Times fordegraded
Conditions are specified. The format is conrsistent with, the Techniical Specifications (Appedix
A to the NMP2 Operating License).

The'rules of usage foruthe ODCM Specification-are thelsame as those f6f the' Technkal
Specifications,.'Theses ruls are found in Technical Specifications sections: 12, "Logical
Connectors, 1.3, Completion Times, and-1.4, "Frequency."

The ODCM specifications are subject to Technical Specifications Secti'oiv3 0,. "Limiting
Condition f6r Operation ,(LCO) Applicability-and Surveillance Requirement'(sR)Applicability"
with~the ,following except~ions:..

I., LCO 3.06, regarding support/supported :system ACTiONS is no-tapplicable to ODCM
-Specifications..

2., LCO: 3 .0.7, regarding allowances-to change specified Technical Specifications is not
applicable0to ODCM Specifications.

3., Section3.0 requirements-are not required when so: stated in notes wifiin'individual
specifications.-
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Liquid..Effluents Con'centrationi
3.1. I1

D 3,1 RADIOACTIVE LIQUID EFFLUENTS

D 3.1.1 Liquid iEffiluents Cohcentration

DLCO:31.1.1 The eoncentrationtof radioactive material released in liquid effluents to
UNRESTRICTED AREAS (Figure D 1.0-4) Ishall be limited to:

a. Ten times the concentration specified in ]i0CFR Part 20,•Appendix,
B, Table, 2 Column 2 for, radi6nuclides other than dissolved or
entrained noble gases; and

b. 2,x i104 gCi/ml total activity. concentrafion for dissolved or entrained
noble gases.

APPLICABILITY: At-all times.

ACTIONS

CONDITION REQUIRED ACTON .. COMPLETION
TIME

A. Concentration of A.l Initiate action to restore Immediately

radioactivefmaterfiai concentration to withiri limits.
rfeleased :in liquid .effluents

'to UNRESTRICTED
ARE.S exceeds'lirmits.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE,: FREQUENCY

DSR-31 .1.1 Perform radioactive liquid :waste sampling and. -in accordancewith
activity analysis.' Table D 3,1.M1w

. .. ................................ .. .. .

DSR 3.1.:1.2: Verify the results of the DSR 3.1 ,1.1 analyses to In accordance with
assure ,thatthe concentrations at the point of release; Table D 3. 1-i
are maintained within the limits ofDLCO 3. 1.

Unit 2
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Liquid Effluents Concentration
D 3. 1.1

Table D 3.1.1-1 (Page] of 2)
Radioactive Liquid Waste Sampling and Analysis

LIQUID RELEASE'TYPE
I. B atch Wa te)Rele~isi:

Taniks (b),

a: 2LWS-TK4A
b, 2L-WsTK4B'
c. 2LWS-TK5A
d. 2LWS-T' fB

ýSAMPLE
TYPE

Grab Sample,

,SAM PLE,
FREQUENCY

Each Batch (g)

ANALYSIS,
FREQUENCY

'Each Ba4tch (g)

31 daysGrab Sample ,One bate/3l

SAMPLE
AbNALYSIS.

Principal."Gfmma:

P1431•

Dissolved and
Entrained oa.ýes

GissAlpha'

-Sr-89.'

Proportionalcornpositc of

(dgrab samle

proportional
C6mpiositc of
grab)sam.pes
(d)

Each batch (g). 312 days

Each batch (g). 92 days

2. ContinUius!Releases

a: S•'rvide.Water"

b. Service Water
Effluent A

Blowdown'

3>, CO66tinuousmRelease

Auxiliary ,Boiler
PumnpSeat and.
Sample Cooling
Dis'cha rge(Sei~cee Water>

Grab Sample. 31 days (e)

Grab Sample: 31-days (e)

Sr-90.

Fe-55.

31 dys (> FPr incipaI
Gamma'
Emiftters (c)

31 days(e) .1P131.

3 L da's (e) Dissolved and
Entrained Gases(gruma
emitters):

31 days (e) 1.-3

,31 Gdys(e) Gross Alpha,

92 dayi (ie Si-89

92,day (c) SOP,0

92 days (e) Fe-55:

31 days (0 PrincipalGamma:
Emitters (c)

92 datys (9) 11-13

-SAMPLE LOWER
LIMIT OF

DETECTION

X5 x:O• .Ci/rn1

lx IO:• •tgilrm

I x: 10- pCi/m I

1 xl 0"3!Ci/mI
S xi0O• tiCi/n•i

ix Oi0 lCi/mI

I x.0 PC~ oni/

1 x 10 ,s pCi/mI

I x io0" pCi/ml

I x 10' pCi/mI

ix I0"ý Ci/umi

5 x 10A:' pCi/mI

I x 10'6 pCi/til

I ~x I 0>'5 pLqi/m

Grab Sampleý

Grab Sample.

Grab 'Sample,

Grab S6ampleý

Grab Sample

,Grab Sample,

31 days-(e)

•'3'1 days (e)

92'diys:(e)

-92 days (c)
-92 ::da:,:(e

Grab Sample 921days (i)
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Liquid Effluents Concentration
D, 3. 1.1

Table. D 3 .1.l :1 (Page2 of:2)
Radioactive:Liquid; WasterSampling and Analysis

(a T he LL ,D'i s def ined as the smalle Is.tconcelntration of radioactive materiaI in A sainpl I'that will yielId a n et con t, above s'ystem~
background,th0t Will be detected with 95% probability with only 5% probabiliy iof falsely corei.Uding that a blankobservation
iepresents'a "real 'signal.

For a particular menas.urement system, which miayhiclude radiochemicialsepration:

LLD (4.66) (S.)

where:

LLD. = The before-the-fat lower limitof detection (jtif per unit mass or voliume),.

Sb 'The standard'deviation of the back~ground'counting rate or of the couniting rate of ablank sample'as

E. • .The couiting Iff icenoy(counts per disintegration),

V- The saimiple size (milts; f massor voliime),

2122 x 10W 'henumnber of disintcgrations per~minutepr pcrjpi

Y: The frketiohal'ridioclicnrical, yield.,When apiplicable,,.

- :•rieThciradioactive decay constant for the particular radionuclide (sed'), and

.Atl. .=: The elaped time betweenithe midpoint of sample, collection .and .the time of counting (seconids).

Typical .values vIE, V, Y, .ad At should;bc used int.le calculation.

It should be recognized, tiai the LiýD:I's defirni a A hefnra&thr-t'acttlimit representing the capability of a ineasuremienit systemi- and-
not as an after-ter-•f•c lirnit i for afparticular ineasurement,

.(b), A batch release is the:diskharge of liquid wastes of a discrete volume. Prir to samrpiig for analyses, each batch shall bdisolated,
a nd I then thoroughly mixted by~thc in'ith des•cibed in Part 1H, Section 14 4to:assure representative sampling.

Thepnnicipal ,amma emitters for which' the LLD apliesinclude the following radionuclides: Mi•S4, ie-59, Co-.8.Co-60, Zn-65'
Mo€ ; 99,Cs4CCs. 7•, -37, and c .-141, Ci-t44 shall alsbe iea 'rd but with LLD'0f5 xtl'i•iml, This list d1e4 .iotmnaiv
tht Conlythese nuclides are to be considered. Other gamma peasthat are identifiable, together , those of the daboe bucides,
s-hall aso be aalyzed and reported in the RadioactiveEffluent Release Report pursuant toTechnical Specifi.cation 5.6.3. ithe
:fonatoutniedin R .e 1974. A d "

(d) A cmptQsite salmple i's 6i6c in whidi.'the ,qantity0of liquidsampilcd is proportionial tothe quantity of iquid waste discharged and'in
which the method of sampling employed results.in a.specimen that is represen'tative'of the liquids released.

(e). If the alarm setpoint of theeffluent monitor isexceeded, the frquencypofsampIing'shall be increascdjto dail-y until the condition no
lo6gerexisis; Frequency.of analysis shall be iri r~cad't6"daily.for principal gammaem.itters and.an incident composite for 143;

:gross alpha, Sr-89,.Sr-90, and Fe-:•5.

(f) lfthealarm setpoint of Service WaterýEffluen t Monilor A n( I/nr ,t ikexceeded. the frequency of sampling shall be:increase dl.toý
daily uni the.6cond iti ono lofiger'Xists. Frequkencyof analysis shall be increasedto daily for principalgamma-emitters andton
incident composite for H-3 grss' alpha,: Si-89 Sr-90; and Fe-55.............. daily.or.prinipal.gama.emiters ....

(g) Completeprior toeach release.
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Liquid Effluents Dose
D 3.1.2

D 3.1, RAIDIOA CTIVE LIQUID EFFLUENTS

D 3.1.2 Liquid Effluents Dose

DLCO 3.A.2 Thedose ordosecommitmcnt:to,&•MEMBER OF THE PUBLIUCfromr
'radioactive materials released in liquid efuentsfrom each unit to
UNRESTRICTED AREAS-(Figure D 1.0-1) shall.be-limited to:.

'a, .< 1.5 mrem to4the-whole body and < 5 mrem to any organduring
any ,calendar quarter; and

,b. • 3 mrem to the Whole body-ad,_ 10 inrem to any: organ.duringany
calendar year..

-APPLICABILITY:. At al timcs..

'ACTIONS

-- ----- ------- NOTES---------------------
1. :LCO 3.0.3'is not'applicable.

2. LCO6 3.0Ais notapplicable.

.. ..... ... ... .

CONDITION

,A.ý Calculated dose.to a.
MEMBER.OF THE

•PUBLIC from the release
of radioactive-:materials in:
liquid.effluentstlo
UNRESTRICTED AREAS
exceeds, limits.

REQU!RED ACTION COMPLETION
TIME .. " - 1

A. 1 Prepare iand submit to the
NRC, pursuanf to D 4.1., a.
Special Report that
(1) Identifiesethe cause(s) for

exceeding the limit(s)
and

(2) Defrnes'the :acrreaive
ction.s that.have been

tasken toreduce thep
releases' and the proposed
corr~ecti~ve action ftso be
taken to asSuie that
subsequent releases will
be in, compliance with
DLCO3.1,.2.,

3Q:days

(continued)
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Litquid .Effluents Dose
D3.1.2

ACTIONS (continued)

CONDITION .REQUIRED ACTION COMPLETION
TIME

B. Calculated'doseto a B. 1 Calculate the annual dbsetoa Immediately

'MEMBER OF THE . MEMBER OF THEPUBLIC
PUBLIC:from, therelease, which includes eontributions
of radioactive, materials. in from:direct radiation from the

.liquid'effluents exceeds 2 units (inciuding: outside..
times the limits, storage tanks, etc.).

AND

B.2 Verify' that'the liiits offDLCO. Immediately
3.4 have notbeen :exccedcd.

C; Required Action B.2-,and
Associated Completion
,time not met:

C.41 Prepare and' submit'tolthe"
NRC,: purýsuant to D 4A; 1, :a
Special Report, as defined in
10 CFR 20.2203,W(a)(4),of
Required Acti6h A. I -shall, also
include the folloing:
(1) The corrective:action(s) to

be taken to prevent
recun'ence, f exceedingthe
limits. of DLCO 3.A4andthe
scheduleforachieving
conformance,.

(2) An analysis thatestimates
the dose to a MEMBER
OF THE PUBLIC from
uranium fuel cycle•so•rces,
including all.effluent
pathways and direct
radiafion, forthe ca1enda'r
yyearf that includes the
release(s); and

(3) Describes the levels0of
radiation and
concentrations of
radioactiVe material
involved and the cause of
the exposureilevels or
concenitrations.

30 day S
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Liquid•Effluents Dose
D3.1.2

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY,

DSR 3.1,2.1 Detenirine cumulative dose: contributions, from liquid 31 days
effluents for the current caendar querte andthe
curentO calenidr year.

Unit 2
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Liquid: Radwaste. Treatment System
ID 3.1.3

D 3.1. :RADiOACTIVE.,LIQUID EFFLUENTS

D 3.1.3 LiquidRadwaste.Treatmeni System.

DLCO 3J1.3 The liquid radwaste-treatment system shall be FUNCTIONAL.

APPLICABILITY: At allftimes.

ACTIONS:

.NOTES.
1. LCO 3.0.3 is not applicable..

z2 LCO-3.0.4 is not applicable.,

CONDITION REQUIRED ACTION COMPLETION

A. Radioactive: iiqid waste A.1 Prepare and submit to. the .30 days,
being discharged without NRC, pursuani:to D 4..1,, a
treatment. special Reportthat includes:

(I) An explanation of why
AND liquid. radwaste was being

discharged without,
,Projected does, due to the treatment, identification•of
liquid effluent, from the.• any nonfunctional
unit, to LNRESTRICTED equipment or subsy stenis
AREAS would -exceed and the reason for the
0.06 inremtoithe whole, nonfunctionality,
body or. 0.2 mrer to any (2) Action(s) taken to restore

organ in• 311 day period. the nonfunctional
equipment to

AND FUNCTIONAL status, andr
(3) Summary description of

Anyportion of t he iquid action(s) taken to prevent a
radwaste treatment system recurrence.
not in operatjin..

Unit 2
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Liquid Radwaste TreatmentSystem
D 3.I.3

:SURVEILLANCE REQUIREMENTS

SURVEILLANCE .FREQUENCY

DSR 3.1.3.1
Only. requ ired to be met whe6n lquid radwa&te
treitmendt systemsare notbeing fully utilized.

Project thedo§ses due to liquid effluents frombeach

unitvto-UNRESTRICTED AREAS;
31 days,

Unit 2,
Revision.30
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Gaseous Effluents Dose: Rate
D 3.2.11

D3.2 RADIOACTIVE GASEOUS EFFLUENTS&

LD 3.2.1 Gaseous Efflients Dose Rate

LDLCQ 3.2.1 The dose rate from iradioactive: nateiiais rteleasedin gaseous effluents from
'the sitesib tareas, at or beyond the SITE BOUNDARY (Figure D :1.0-i) shall
be limited to:

a. 'For' noble gases -<:500 rnrernyr to thewtwhole body and
<'3000. memlyr to the skifnand

b 'For 1-131, 1-133,.H-3 and"all radi6ohnclideý in patticulate form with
,half-lives> 8 days, .< 15 00 mrey/yr toý ny organ.

,APPLICAB1ILITY:'. Alt all times

ACTIONS

CONDITION. REQUIREDACTION COMPLETION
TIME

A., The dose rate(s),at or A.1 Restore the release ratet Im-ediately
,beyond the SITE
BOUNDARY duegt Within thetoimi4

effluents ex&eeds limits.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE .FREQUENCY

DSR 3.2.1 .1l Thle dose:ratc from nobic gasesjin gaseous effluents: In accordance.wilth
shall be.determined to be-withintth'e limits of DLCO Table D 312.114
312.1.a.

DSR3.2.1.2 The dose rate from 1- 31, I-133,,F-31and all. In accordance with......... .... . . . .... .T able D 3: .I
radionuclides in particulate form with'halfsiyes
> 8 days in gaseous effluents shall be determinedt0o
be within the limits of DLCO 3.2.71-.b..

Unit 2
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Gaseous. Effluenfs Dose Rate
D3.2.1

Table D 3.2.1-1 (Page 1of2)
Radi•active Gaseous: Waste Sampling and Analysis

SA.MPLE 'LWER
:LIMITOF

,GAS OUS RELEASE SAMPLE SAMPLE ANALYSIS SAMPLE DETECTIO- N
TYPE TYPE, FREQUENCY FREQUENCY ANALYSIS (LLD) (a)

Containment (b) Orab Sa,,ple Each Purge (h) PrinIipal i x ! 4

Gamma
E'itters (c)-

Each Purge H3 (oxide) .iX I O:4.pCifml

Eac~h Purge Principal Ix IO 0 Cilml
G'ainma
Emitters (6)

2. Main Stack, Grab Sample 3L days (d) 31 days (d) Prinipal XlO'1t!2i/mI
Radwýast'Reamtor ... .... Garr1m-1a
.B uildifng, Vent Em itters (c)

'Grab'Sample :3l.daysý(e) 31 days (e) H-3 (oxide) . IX 074 ici/ml

Chavroal Coritfiiaus:(f) 7 days (g) 1-131 1x iOl 0 i)ý 4Ci/ml
S ample

Particilate C6ntinuous(f)ý 7 days'(g) Principal puInid
Sample. ,o ra

Emitters (c)

Gross.Alpha IX XO M'.ACi~mlf

Composite Coniinu6qs (f) 92 dayi Sr-89 I X 10 - Iý Cvrnl
Paxticulat•

Sample
Sr-90 1, k I0i. opcilmI

gee. the notes on the next page.
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Gaseous Effluents Dose Rate
D'3.21

TableD 3.2.1-1 (Page 2 of 2)
Radioactive Gaseous Waste Sa pling andAnalysis

(aý The LLD is defined as thesmallest concentrationofi dioactiveimitefiial in a surnop t wi I ild.`• count, abo Icsystcmi

background, thatfwill be detected with.95% probability with only5%.probability Of falselyconclldifig that a blank observation".
represents a 'real"• signa.

For a particular measurement sysien1 which may, include radti&hefmical: sepaition:

LLD= (466) (S b)

(E) (V).(2.22x1 06) (Y) eý.L
Where:'

LLD = 7 Te bhefore-the-fact lower limit of detection (juCi per, unit mass orYvolume),

The~standard deviation of, the back~ground coun'ting. rate or of the counting rateof a blank sample 4s
appropriate (ciuntis perr inte):,

F; = The counting efficiency (countsaper ,diintegration),

2.22 ,t 1tO = The number of disintegrations per minute perpCi

Y = The fractioiisal radiochemical yield, when applicable,

= The radioactive decay constant for the particular radionuclide (see),' and

S" The elapsed time between thefmidlointsbfample,6lleetioh and the time'ofcounting (seconds).

Typical .values ofE. V. Y, andAt should be used in the, calculation.

Itshould be:recognized that the LLDis definied,as a•bef6rethe-factliiti representingthe capability of a measurement system and

not as an .aýfterthe-fact:limit for a particular measurement.

(b) sample antI analysis before PURGE is usedlq todscrsninc pcrmisslsle PURGE rates. sample an YnleS uain acual PURGE is
used fbiorffsite dose. calculations.

(c) The princiiphl gamma emitters for which the LLD apphieS iiclude the followiýhg radiofiuclides K487, Ki-88, Xe 133, Xe-"133m,
Xc-) 35,'and Xe-138 in.noble gas releases and Mn-54.Fe-59, Co-58, Co-60, -Zn-65, n -99 14.13 1,Cs-134, Cs7137,.Ce-I 41 and
Cc-144 in iodine and'pariculate releases, This Is does not mean atponty these nuclidesareto.,b.ccnsidercd. Other griuna peaks
that are identifiable, togcth&with those of theabb~e n'uruides, shall.alsto.beanalyzed and reported in the Radimactive Effluent: 1.
Release Report pursuant to Techniiial S' cifieaiioi 5.6.3 intlie' foimat outlined ih RG L21 Appendis 1, Revisin1, Jurie. 974.

(d,) If themain .stack orreactor/radwaste:buildingisotopic'moni9toris not FUNGCIONAI, sampling andanalysis shall also beý
perforried. fll6ýhng shutdown, startup,. ori.whnthere is an alar• on:the otglas pretreatment monitor.

(e)ý 1--3 grab si•nples shall be taken once every 7 days fironthe'eact6rhradwaste ventilation syctem when fuel is offloaded until stable
H-3 release levcls can be demonstrated.

(I) Theratio:,of thMsample flow rate:to the sampled streai flow rate:shall be known foi the time penod, covered byceach doseor. dose
rate calculation made in accorddnce with DLCO Y2.tb;and DLCO 312.3.

()When the release rate of the main stack or. reactor/radwastc bu Iilding vent exceeds its alarm selpoint, the iodine and particulate
device shall be- rein'e ed and snalyetd .to determini the thange.si iodine and particulatc.rclease rates. The analysis shall be done

once per 24 hours uitil the release no longer exceeds theialtarmfi, oin" t When samples¢Iclected for,24 hours are analyzed,'the
corresponding LLDs may be increased by a factor~ & 10:

(h) c6rplete prior to each release.
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Revision 30

,1. 32-3 September 2007



Gaseous'Effluents Noble Gas Dose
D 3.2.2

D3.2 RADIOACTIVE OASEOUS EFFLUENTS

ID 3.2.2 Gaseous, Effluents N6:ble ýGas Dose

DLCO 312.2 The air dose from noble gases. released in gaeous e .ffluents•from each unit
to aeas. at "orbeyon4d the SITE BOUNDARY (FigureiD 110-f) shal be:.!i ni~ted..to:•'. .... . .... ...

a. During any, .calendcar;qualter: - 5 mrad for gamma radiation and
-< 1. mrad for beta radiation- and&

b. During any calendar. yea•;'< 10 mradfor gamfha radiation and
-.920 mr•adfor beta~radiatipor

APPLICABILITY: At'Alhiimes.

ACTIONS:

--- L..............plNOTES
1, LC 3.0.3,i,-,nota4,pplicable;

2. LCO 3.0.4:is~not applicable.
- ----------------- - ------- ---------- ----------------

.......... .

CONDITION REQUIREDACTION COMPLETION
TIME.. .

I ........................ I

A. The air dose atýort beyond
the SITE BOUNDARYdue to noble gases'released,
in gaseous effluents
exceeds limits..

A.1 Preparea-nd submitvto the
NRC, pursuant to D. 41.1, .a
Special Report ;that

•(1) Identifies .the cause(s) for
exceeding the, limit(s) and

(2) Defines the corrective
actions that haVerebeen
taken to, reduce.the releases
and the proposed corrective
actions: to; be taken to
assure that 'subsequent
releases will bein
compliance With DLCO
3.2.2,

30days

(continued)
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Gaseous Effluents Noble Gas Dose
D 3.2.22

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION
TIME

,B. Calculated doSeto a B..1 Calculate the ainnual doseto a Immediately
MEMBER OFRTHE MEMBER OF THE PUBLIC
PUBLIC from 'the release whichincludes contributions

of radi6active materials in from direct radiation from the.
gaseous'effluents due to units (including'outside
noble gases exceeds 2 storage tanks, etc.).
times. the. limits'.

AND

B.2 Veripniy'that the limitsof DLCO Immediately
3.4' have not'been exceedeid.

tC Required Action ,.2 and C.l1 Special Report, as definedin .30 days
Assbciated.Completion i0 CFR 20.2203 (a)(4), of
time notil net. Required Action' A. Ishallý also

include the :folloing:
(1) The corrective action(s) to

'be'takenrto prevent
recurrence .of exceeding
the limits of DLCO 3.4
and:the scheduetforachieving ,confornaneg,

(2) An analysis that estimates.
the dose to a&MEMBER
OF THE PUBLIC from
uranium fuel.cycle
sources, including all
effluentpathways and
direct radiation, for the.
calendar year that-includes
the release(s); and

(3): Des§ribes the leVels of
radiation and
concentrations of
radioactive material
involved and the cause of
the exposure levels or
concentrations.
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Gaseous-Effluents Noble Gas Dose
D"3.2.2

SURVEILLANCE REQUIREMENTS

,SURYEILLANCE _FREQUENC.Y.

DR,3.2.2.1 6Determine cumulative:dose contributions for the 31 days

current calenidar qcaterand, current calendaryear

Unit 2
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Gaseous Effluents Dose -1-131, 1-133, H,3
and Radioactive Material in Particulate Form

D 3.2.3

D 3.2 RADIOACTIVE GASEOUS EFFLUENTS

D:'3.2.3 Gaseous .Effluents Dose -1-•:3!.,.7133., H-3:and Radi6acti.e Material in

Particulate Form

DLCO 3.2.3 The dosepto a MEMBER OF THE PUBLIC from!1-131, 1- 133, H-3, and all
.radiactive mater!ialin par.ticulate form withthalt-lives.> 8 days. ingaseous
effluents released, from each: unit, to areas at or'beyond the SITE
BOUNDARY (Figure D 1.0-1) shall be limited to:

a. Dur.• i~ng: any calendar quarter: _< 7.5 mrem to. anyborgan and

b. Duing any calendar years • 15 m.e tQ. any organ.

,APPLICABILITY: At all tites.

ACTIONS

I. LCO 3.0.3 is notapplicable.

2, LCO 3.0.4 is not applicable.

-NOTES----------------------- ------

CONDITION REQUIREDACTION 'COMPLETIONTIME.

A. T he dose from 1-131, 1-133,
H-3 an'd radioactive rmaterial
in particulate form wi-th:half-
liVest> 8 days released in
gaseous, effluents at or
beyond the SITE
)BOUNDARY exceeds' limits.

A. i Prepare and submit io-the NRC,
pursuant to D4A.. 1, a Special
Report that
(I) Identifies the cause(s) for

exceeding the limit(s)- and
(2) Defines the corrective actions

that have been taken to,
reduice the .releases and the
proposed corrective actions to,
be taken: to assure. that
gubsequent releases' Will be in
compliance with DLCO
3.2.3.

30 days.

(continued)
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Gaseous Effluents Dose - 1-131, 1-133, H-3:
and Radioactive-Material: in Particulate, Form'D3,2.3.

ACTIONS (continued).

CONDITION REQUIRED ACTION COMPLETION
TIME

B. -Calculated dose to a B.1 Calculatefthe annualdose to a. Immediately
MEMBER OF THE:PUBLIC MEMBER OF THE PUBLIC
from the release• of which :includes-contributions
radioactive materials in from direct radiation from the
gaseous effluienits exceeds 2 units (including outside storage
times the limits. tanks,.etc.).

AND

B.2. Veri ithat the limits of DLCO Immediately
3.4 have not been exceeded.

C. Requred ActionB'.2 and C11 Special Report, aSdefinedin 10 30 days

Associated Completion time CFR 20,2203 (a)(4), of Required
not met. Action A.I shall also include the

following:
(l)The corrective action(s) to be

taken to :prevent:recurrence :6of
exceeding the limits of DLCO
3.4•.and theschedule for
achieving conformance,

(2)An. analysis that estimates the
dose to a MEMBER OF T.HE
PUBLIC from uranium ffuel
cycle ýsources,• including all.
effluent pathways and'direct
radiation, for the calendar year
that includes the:release(s),
and

(3)Describes the.levels0oNf
radiationand concenttations.of
radioactive &ratridvl irioved
and the cause, of the exposure.
levels orconcentrations.
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Gaseous Effluents Dose - I- 131, 1-133, H-3
'and.Radioactive; Material in Particulate: Form

D 3.2.3

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

DSR 3.2.3.1 Determine cumulaftivedose: contributions for the- 3:1. days
cIurrentcalendar quarter And cuýrent calendar year for
1-731, 1-133, 113 and radioactive ,matcrial in.%
parficulate form with half,-li ves,> 8•.days.
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Revision 30

Septemiber 20071 3.2-9



GaseoUs RadWaste Treatment System
DM3.2.4

D32 RADIOACTIVE. GASEOUS EFFLUENTS

D3.2.4 Gaseous: Radwastel.'Treatment SYstemr

'DLCO 3124, The.GASEOUS'RADWASTE TREATMENT SYSTEM.shall be.minop]eration :• . .. . . ..... . ... .. . . . .. . . ' " " "

APPLICABILITY: Whenever the main condenser aii- ejector system is in operation.,

AC-Ti ON4S

LCO.3.0 3 ismnot applicable.
NOTE -- - - - -- - - - -- - -

CONDITION REQUIRED ACTION COMPLETION
TIME

A7. The.gaseousradwaste A.lI Restore treatment ofgaseous 7 days
from the main:eondenser, radwaste effluent.
alrejector.system is
being d ischýrged Without
treatment.

B. Required Action and BA.. Prepare and'submit t the NRC, 30 days
:associ6ated Comptletion. pursuant to D 4.1.1, a Special
Time not met. Report thatlincludes the following:

(I) Identification ofany
nonfunetional equipment or
subsysitems and the reason: for
the. nonfunctionality,

(2) Action(s).týken to restore:the
nonfunctional equipment to,
"FUNCTIONAL status, and.

(3) Sumniary description of
action(s) ,taen to-prevent a
recurrence.

Unit 2
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Gaseous, Radwaste Treatment System
D 32.4

,SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

DSR.3.2.4.1 Check the readings of the relevant instruments to 1i2 hours
ensure that: the, GASEOUS. RADWASTE
TREATMENT SYSTEM isý functioning.
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Ventilation Exhaust Treatment System
:D 32.5

D 3.2 RADIOACTIVE GASEOUS EFFLUENTS

1D)3.2.5 Ventilation Exhaust Treatment SyStem':

.DLCO 3.2.5 The&VENTILATION EX.HAUST.TREATMENT SYSTEM shallbe
.FUNCTIONAL.

APPLICABILITY: At all times.

ACTIONS

'NOTES- - --- --- ----- --
1. LC.O 3.0.3 is-not.applicable..

2. LCO. 3.0.4 isnot applicable"

CONDITION, REQUIkED ACTION COMPLETION
TIME

A. The radioactive gaseous A.. -IPrepare andtsubmit to, the 30 days
waste islbeing discharged NRC,pursuant to D14.1.1, a
without treatmiient. Special Report that includes the

following:
AND (1) Identification of any

nonf.ictional, equipment Or
Projected doses, in 31 days subsystems and the reason
Trom iodine and particulate forlthe nonfunctionality,.
releases; from each unit, to (2) Actioin(s) taken to restore
.areas at or, beyond the SITE theýnonfunctional
BOUNDARY (see Figure D equipment to
1.0-1) would'exceed 0.3 FUNCTIONAL status, and

•mrem to any organ ofta (3) Summary descriiption of
MEMBER OF THE action(s), takento prevent"a
PUBLIC. recurrence.
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Ventilation Exhaust Treatment System
'D 3.215

SURVEILLANCE REQUIREMENTS.

SURVEILLANCT FREQU ENC Y
DSR3.2.5. ---------- --------

Only required tobe met when the VENTILATION
.EXHAUST"REATMENT SYSTEM is not being
fully utilized..

. .• ~31: days,

Projectdthe-doses from iodainme and particulate' releases
fromeach unitto areas at or beyond ihe SITE
BOUNDARY.1

Unit.2
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Venting or PurginD 32.2

D 3.2 RADIOACTIVE GASEOUS EFFLUENTS

D 3.2.6 Venting or Purging

DLCO 3.2.6 VENTNG or PURGING ofthe drywell andlor~suppression chamber, shall.
be thr ugh theistandby gas rfeatment system.

APPLICABILITY: MODESAl ,2,,and 3.,

ACTIONS

1. :LCO 3.0.3 isnt -applicabl&
-NOTES ----------- - ------------------------ - --------- •,

2.. :LCO,!3.0.4 is not: applicable.

CONDITION REQUIRED ACTION COMPLETION
'TIME

A, VENTING or PURGING A.i Suspend all VENTING and Immed ately
ofthe- drywell and/or PURGING of the drywell
suppression chamber not and/or suppression chamber.
thro6u• thes standby gas
treatment system.

Unit 2
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Venting or Purging
D 3.2.6

SURVEILLANCE REQUtREME'NTS

SURVEILLANCE ,F.REQUENCY

DSR 3.2.6.1 The drywell:andor ,suppression chaniber shAil be
,determined, tu be 'aligned.f'or VENTING or PURGING,
through the standby gas teatment system.

Within:4 hours
before start of
VENTINGor
PURGING

AND;

I Z'hours thereafter
during VENTING
or.PURGING

Unit 2
.Revision 3 0
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Radioactive:Liquid ,EffluentMonito0ngl nstrumentation
D 3.3'1.

Dý3.3

D 3.3A

DLCO 3S3.1

INSTRUMENTATION

Radioactive Liquid Effluent Monitoring:,Insttrumentation

The radioactive liquid effluent monitoring instrumentation channels shown
in Table D 33.1-i shalbl beF1NCTIONALwith

a. The minimum FUNCTIONAL channel(s) ini :Sevice.

b. The alafmltipsetpoints set'to ensute that the limnitsý 6f DECO 3, 1.1,
:are not: ex'eedted.

APPLICABILITY; According to Tabl D 3:3'3.1-1:..

AC TI0NS!

1. LCO 3.0.3 is not. applicable. -~--OE - -~~- - - -

2. Separater conditioinr entry is allowed for each channel.

CONDITION RQUIR ED ACTION , cOMPLETION
TIME

A. 'Liquid effluent monitoring A.! SuspInd e release of Immediately

instrurmnentation channel radioactive liquid effluentS
alarm/trip setpoint less monitored by the affected,
conservati.ve than required.. channel.

OR

Al2 Declare the channel 'Immeiately
nonfunctional.

OR:
Immediately

A.3 Change the setpoint So it is
acceptably conservative.

(conninued)

Unit 2
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Radioactive Liquid Effluent Monitoring Instrumentation
.D3.3.1

'A CTIC)NS (continued)~

CONDITION: REQUIRED. ACTION COMPLETION

ýB. One or nore required
channels' nonfunctional,

B. I Enter the Condition referenced
inTableID3.31-1 for the
channel.

AND

B.2 Resto're' nonfuntcti0inal
channel(s) to FUNCTIONAL
status.

)Immediately

30days

p:

C. As required by Required&
Action.B.i and',referenced
in TableD 3113.1-11

C.1 Afnalyze at leasit2 independent!!
samples in accordance with
Table D 31. 1-1.

AND,

C.2 -----------------NTE-----------

Verification Ation wFill be
p erfo imed by -f least 2
separate technically qualified
members of the facility staff.

Prior to. initiating a
release

Prior to initiating a
release

1,2, hours

AND

Once per 12 hoUrs
,thereafter

Independently verijfthe
release:rate. calculations and
di'scharge lineivalving.

D..1 Collect and analyze grab
saamples for radioactivity at a
limit of detection of at. least:
5:10. i14•Ci/l

D. As. required by Required
Action B. 1 and refeirehced
inTable D3.3.1-'1.

(continued)

Unit '2
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Radioactive Liquid Effluent Monitoring Instrumentation
3D 33.1

ACTIONS (continued)

C ONDITION. REQUIRED ACTION COMPLETION
TIME

E. As required-bylRequired: E.l ----- ------- NOTE----..
:Action B.1 and referenced Pump performance curves
in Table'D,33.3.41-1 . generated in place may be.used

to estimate ;fl6w.

Estimatejthe flow rate during 4.:hours
actual, releases.

AND

OQne perý4 hours
thereafter

F. As required by Required 'F1 Estimate tank liquid level. Immediatly
ActiionB. and, refertenced
in. T.able D.3-1. AND

'During liquid
additions tbthe
tank

G. RkequiredtAction`nB2 and G.A Explain in the next In accordance with
associated Completion :Radioactive.Effluent Release Radioactive:
Time not met. Report why'the Effluent Release

nonffunctionality was not Report
corrected in a timely manner,.

H. RequirediActionand H. L 'Suspend liquid effluent Immediately:

associatedý, Completion releases monitored by the.
Time for Condition C, D, inonfunctionalchainel(s),.
or E hnotmet.,

I. RequiredAction and I.i. Suspend, liquid additions to Immhediately
associated.Completion Time the. tak monitored by the,
for Condition, F not met. nonfunctional channel(s).

Unit 2
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Radioactive Liquid Effluent Monitoring strentationD 3.313d

-SURVEILLANCE.REQUIREMENTS

------------ .NOTE----- --------- ----------------------------
Refer.to.TdbleD3.3-1 toWdetermine which DSRsapply for each function.

------ - ----------------- -- -

SURVEILLANCE f FREQUENCY

DSR-3.3.3, 1.1 Perform CHANNEL CHECK. 24 hours

DSR3g3.13.2 Perform CHANNEL CRECKby verifying indication 24 hours on any
of flo~uring periods'ofrelea day on which

continuous,

periodic, orbaitch.
releases are made&

DSR 3.3.1.3 Peffrrm SOURCE CHECK. Prior to releeas

DSR 3.3.1.4 Perform SOURCE CHECK. 3:1 days

DSR 3.3:.15 PerformCHANNEL FUNCTIONAL TEST. The 3,1 days
.CHANNELPFUNCTIONAL TESTsthall also
demonstrate that automatic isolation of this.pathway
and:control, room alarm annunciation occurs if the
instrument indicates measured levels above the
alarm/trip setpoint; and 'control room alarm
annunciation occurs for instrumenrt indication levels
measuiredaboove the alam setpoinrt., circuit failure,
instrument indicating a downmscale failure, or
instrument controls not set inpoperate mode.

DSR 313. L6& Perform:CHANNEL FUNCTIONAL 'fE" STF. 92:days
.. .. .. .... ... .................. :... ............ ., . . • . ................ .

(continued)
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Radioactive Liquid Effluent Monitoring.Instrumentation
D 3.3.1

SURVEILLANCE REQUIREMENTS (conitinued)_.

.SURVEILLANCE[ FREQUENCY

DSRK:3.3.,7 Perform C'HANNE FINCTIONAL TEST. the 184 days,
CHA NNEL.FUNCTIONAL TEST shall also
demonstrate control room alarm annunciation occurs
fWir instrument indiati6n evels :measiired 'above the
alarm:setpoini, circuit failure, instrument indicating a,
downscale failure,,or, instrument controlsnot set iJn

operate mnolde.

DSR :3,.3.1:8 PerfomCHANNEL CALIBRATION. The initial 18 months"
CHANNEL CALIBRATION shall be performed using
one or more of 'the reference standards certified by the
Nationia1Institutc of Stondards and Technology
(NIST), standrds that are traceable io IST
standards, or using actual .samples of liquid effluents,
thit have been analyzed on a system that'has been

•~ ~ ~ ~ n -':l ' , PP" ' ....: "A ... '

calibrated with NIST traceable sources. These
standards shall permit calibrating the system over its
:intended range of energy and measurement' For
subsequent CHANNEL CALIBRATION, sources that
have been relatedtio the initial- calibration may be
used.

DSR 3.3,1.9 Perform. CHANNEL CALIBRATION. 18 months

Uhit 2
:Revision. 30
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RadioactiVe Liqu.id Effluent Monitoring Ingtrurentation
D 33..1

Table:D'3.3.1-1 (page 1 of.1)
RadioacfiveLiquid Effluent Moniitoring Instumnentation

APPLICABILITY REQUI RED CONDITIONS1
OR OTHER CHANNELS REFERENCED
SPECIFIED '.PER FROM REQUIRED SURVEILLANCE

INSTýUMENT CONDITIONS INSTRUMENT ACTION B1 1 REQiJIR EMFNT.q

1,, Radioactiv ity Monitors
Providinig'arm and
Auirlati-c Tennirition of
Release•

Liquid RadwateEffluEnt (4) i C ,DSR:3.31. .1
Line rýDSR 3.3.13.3

)DSR 3.3.1.5>DSR 3.3.1.8

,2. RidioactivitýMornitors
P'oviding Alarm but not,Providing Automatic
:Termin~atio0n of Release:

it. Setrvice'WatterEffluent'
Line A

b. ServiceWater Effluent
Line B

c. Cooli•ig Tower.. Blowdown Line

(a)

(a)

,I

D

D

DSR"33 .. •
DSR 3.3.1 4

ADSR 3.3.1.7.
DSR 33.A.8

DPSR 3.314
,DSR3.3.i.4
DSR 3.1.I.T
DSR3.3.11.

'DSR 3.3. 1 1.
DSR-'31. 1.

•DSR 3;3.1,8

.1

3. Flow Rate Measurement
Devices - . . ..

a I iquid Radwaste
Effluent Line

b.. Service Water Effluent
'Line .A

c. Service Water Effluent
Line B

d.: Cooling Tower.
Blowdown Line

.(a)

(a)

.(a)

E

.E

E

.DSR'3.3.1.2.
DSR 3.3.16.
DSR 3.3.1.9

.DSR 313.1.2
'DSR 3.3.1."6

DSR 3.3.1.9

IDSR 3.3.1.2
DSR 33.1.6
DSR 33. 1:9

DsR '3.3.1I.2
DSR3.3.1.6
DSR 3:3.1,9

4. Tank.Level Indicating . (b) I F DSR 3.3.1.I
Deices'(c) =DSR:3.3.1.6

DSR 3.3. 19.

(a)
(b)
(C)

During releases via this pathway.
During liquid addition to the associated tank.
Tanks-included in this DLCO are those outdoor tanks.that areonoi surrounded by liners, dikes, or walls capable of holding the
tank contents dmd do iot ha ve tank overfiowsnnd s;urrouiding area drains connected to the 1iquidiradwaste treatment:;s stem,
such as temporary. tanks.
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Radioactive Gaseous Effluent Monitoring Instrumentation
D :3.3.2

D 3.3 INSTRUMENTATION

D13.3.2 Radioactive Gaseous Effluent Monitoinging:Istrumentati on

DLCO 3.31.2 The raddioactive gaseous effluent~monitoring instrumentationh channelsts
.shown in :ifTable D 3.32-1 shall. beKNFCTIONAL with:

a. The minimum FUNCTIONAL channel(s) in service

b, The alarm/trip setpoint.s ofOffgas Noble Gas Activity, Monitor set'.
to ensurethat the'limit of Technical Specifieation LCO35.7.4 ,is ni0ot
'exceeded.

c. The alarm/trip setp6ints of Radwaste/Reactor Building Vent
Effluent Noble Gas Activity:Monitorand Main Stack ffluent
Noble Gas Activity Monitor setvto ensure that the limits of DL-CO
3•:2',1 arenot exceeded.

,APPLICABILITY: According-to Table L03.3.2-1.

ACTIONS,

NOTES .--,-,------------ ...- -----

1. LCO 3.0.3 is, nont applics able.
2. separte condition entr is allowed for each channel.

CONDITION1 REQUIRED ACTiON COMPLETION
TIME

A. Gaseous effluent
monitoring inst'rmentation
chnnel -alarm/frip setpoint
lessi conservative than,
required.

A. I Suspend the release of
radioactive gaseous e•ffliuents
monitored by the affected
channel.

OR

A.2 Declare the channel'
nonfrinctional.

.Immediately

Immediately

Immediately

'(continued)

OR

A.3 Change the setpoint sorit is
acceptfablyconsnervative.

Unit 2
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Radioactive Gaseous Effluent Monitoring Instrumentation
D 3.3.2

ACTIONS (continued) .........

CONDITION REQUIRED. ACTION C cOMPLETION
TIME

B. One 0r'more channels JB. I Enter the Condihion.referenced. Immediately.
onrfunctional. in TIiable D-33,2-,for the

channel

ANT)

B132 Restrenofnfunctional: 30 days
canl)to FUNCTIONAL
satus.

C. :As equi.d by Requifed CA PIaeethe•norinfuctional 12 hours

,Action B. I and referenced channel in thetripped
:'in:Table D 33.21. cA.ondition.

:.OR

C.2.1 Take grab samples. 12 hours

AND,

Once pet 12lihours
thereafter

AND

C.2.2 Analyze samples for gross 24: hours from time
activity., of.samp~ing

completion

(continued)
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Radioactive Gaseous EffluentMonitoring Instrumentation
D 3.3.2

ACTIONS (continued)

CONDITION. REQUIREDt ACTION COMPLETION
TIME

D. As required by Required D. 1 Estimate the flow rate for the. 4 hours.
Action B.I andireferenced nonfunctional'channel(s).
'in Table D,3.3.2-1; AND

Once per4 4hours
thereafter

'E As required byoRequired Ei Coninuously-collect samples 8.hours
Action B.I ar&dreferenced using auxilithysampling
in TableD3.3.2-1 equipment'as required in

Table D.3,. -1.,

Ff As required by Required.
Action B.1 and referenced
in TableD 3U3.2-i.

. .1..! Take graibsamples.

AND

F.1.2 Analyze samples for gross
activity: with a radioactiv ity
linit of detection 6f at leastFix i.0- ýtCi/mi. ..... .....

AND

Fý.2 1 Restore the nonfunctional
.channel(s) to FUNCTIONAL
status.

OR

F.2.2 Through a CR, determine:

(1) The cause(s) of the
nbnfunctional.

(2) The actions to be taken
and the schiedule for
restoring the Ssysem to
FUNCTIONAL status..

12 hours.

AND

Once per f2fhours
thereafter

24 hours from ftime'
of sampling.
completion

72 h6urs

14. days,:

.(Continucd)
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Radioactive GaseOus Effluent Monitoring Instrumentation
D3.3.2

ACTIONS (continued)

CONDITION REQUIREID ACTION COMPLETION
TIME

G. Required Ati6on B.2,and G.1 Expain in thenext In accordance with
associated&Completion Radioactive EffluentRelease Radioactive:
Time not met. Report why the Effluent:Releas'e'

nonftuctionality was not Report freqiuency
corrected4in a timely manner.

H Required Action and HA1 Suspend, gaseous effluent Inunediately
asociated Comp'Itetion rheleases nioqnitoredby .th.
Time fr Condition Cý,D,,E nonfunctional channel(s).
or F.l1not met.

Unit.2
Revision 30
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Radioactive Gaseous 1Effltuent Monitoring Instrumentation
D 3.3.2

SURVEILLANCE REQUIUMENTS

7SURVEILLANQE FIQ.UENCY

DSR 3.3.2.1 Perform CHANNEL CHECK. 24 hours
............ . .... . ..........................

DSR 31.3.2.2, Perform CHNNEL CHECK. 7,days,

DSR,3.3.2.3 Pýerfolm SOURCE CHECK. 31 days

DSR3.3.32.4 Perform CHANELFUNCTIONA TEST. The 3 I days

CHANNEL. FUNCTIONAL TEST shall also.
demonstratelthe automatficiSolationcapability of this
pathway nd that controi roomalarmnannunciation
occurs if the instrument indicates measured levels
above the: alarm/trip setpoint (each channel will be
tested independently so as to notzinitiate isofation
during operation); and control room alarn
annunciation: occurs forinhstrument it iidication levels
measured above the ala•m seti6int, ciiruit failure,
instuent"indicating a downscIlefailure, dan
instrument controls not set J-in operatermode

DSR 3.3.215 Perform CHANNEL FUNCTIONAL TEST. 92.days

DSR 3.3.2.6 Perform CHANNEL FUNCTIONAL TEST. The 92 days
CHANNEL FUNCTIONAL TEST shall also
demonstrate control room al arm.anniciati6n occursý
.for insfrument.indication levels measured above the
alr setpoint, circuit faile instrument iAndicating a
downscale failure, ad ins§thment contril!s not set in
operate mode.

(continUed)
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RadioactiveG'aseous Effluent Monitoring: Instrumentation
D13.3.2

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY
. . . . .. . .. . • 4 - . . .

DSR 33.2.7 Perfbmi CHANNEL CALIBRATION.-. The initial
CHANNEL CALIB1RTION'shall be pefformed using
one or more.of the refeten•pstafdafds certifiedcby the,
National Ifistitute of Standards .arnd Thchhology
(NIST) or'using stwndaardsitat have beeni obtained
from 7suppliers thati p eartiipate inmeasurement
assurance activities jith NIST, or using actual
samples'dfgaseous effluents that have been analyzed
ona system that has been calibrated withNiST
traceable surces. These standards shall permit
ca~ibrating,'the system over its-intended range of
energy and measurement. ,, subsequentCH L
CLIBRATION, sourcesz<that havebeen related to the
iinitialcalibration may be used.
The CHANNEL CALIBRATION ,shall also

demonstrate that automatic isolation 6f this pathway
o6`curs whenn the insruent'cha'nels indicate
hmeased leevels ab6ve the ,TriP etpoint.

24 months.

DSR 3.312,8 Perform CH ANNEL CALIBRATION. 18. months

DSR3.3,219 Perform CHANNEL CALIBRATION. Theinitial 8 8months
CHANNEL: CALIBRATION shall'be performed. Using

ne or more of the reference, standards certified.by the

National Iristitute of Standards' and Technology
,(NIST) or usifigstandards thathave been obtained
from suppliers that participate in measurement
assurance activities with NiST, or using actual
samples of gaseous effluenitsth, have been analyzed
on a system that has been calibrated with.NIST
,traceable sources. These standards. shall permit
.calibrating thesystem over-itsintededrange 6f
energy and mneasurement. For subsequent CHANNEL
CALIBRATION, sources that have been related to theý
ini.tial calibrati6n may be used.

DSR:3.3.2.10 Perform CHANNEL CALIBRATION.. 24 months

Unit 2
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Radioactive Gaseous Effluent Monitoring Inst.rumentationD3.3.32

Table.D 3.3.2-1 (page:l -of2)
Radioactive Gaseous Effluent Monitoring Instrumentation

REQURED CONDITIONS'
APPLICABILITY:OR CHANNELS REFERENCED
" OTFHER SlECl-D ' PER• F ROM REQUIRED SURVEILLANCE

INSTRUMENT CONDITIONS INSTRUMENT ACTION B.I REQUIREMENTS

a. Noble Gks 2. C DSR3132.1t
Ac tivity Monitor, DSR 3:32 .4
-'ProVidai•g DSR3.3.2.7
Alrmand
Automatic
Turmination' of

.b. System Flow- (a)> I 'D DSR 3.312:1
Rate Measuring . DSR 313.2.5
Ievice. DSRz3.3.2.10

.() 2 'D DSR3.3.2.1,
c. SamplFlow- '2':

Rate MeasUring DSR 3.3.2.10

2.- Radwasne/Reactor
Buifldn V•entEffluent
sy,>tem

.a. Noble Gas. (b) I DSR 3132.1
A•iity' Monitor DSR 3.3.2.3
(c) DSR3:3.2.6

b. Iodine Sampler (b), 1 E DSR 3.3.2:2

.c. .Parliculate. (b) 1 DSR 3.3.2.:2
Sampler

d..Flow-Rate (b): 1 D DSR3.3.2:1
Monitor DSR 3.3215

DSR 3.3.2.8

e. iSample Flow- (b) F :D: DSR, 3.31:2;1Y
Rite Monitor DSR3.3.2.5DSR3,3)2.8'

(cbniinuedj

,(a). During offgas.system operation.

(b) At all Limcs.

(c) Incdudes high rangenoble gas monitoring capability.
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Radioactive Gaseous EfflUent Monitoring~nstrumentationD 3.3.2Z

Table D .3.21 (ýpage 21Of,2)
Radioactive Gaseous Effluent ,Mo niting Instrumentation

APPLICABILITY OR
OTHER SPECIFIED

CONDTFIONS

REQUIRED
CHANNELS

PER
INSTRUMENT.

CONDITIONS.
REFERENCED

* FROMREQUIREDACTI ON BA
SURVEILLANCE
REQUIREMENTSINSTRUMENT

3. Main Stack Eftluent

a Noble Gas
ActJvity Monitor

b. 16dinc Simpler

c. Particulate
SampleIr

d. Flow-Rate
Monitor

e. Sam~ple Flow-
Rate Monitor

(b)

(b)

,(b)

(b)

t

A1.

ýE

E

D

D)SR 3.3211
DSR33,2.3.
DSR 3.3.2.6
DSR 31329

)DSR:3 3.2.2DSR 3.3 2.2

DOSR.3.3.2.I

.DSR 3.3.2.
O.SR 3.3,15

DSR 3.32.1
DSR 31312.5.
DSR 3,132.8.

(b)

(e)

At all ticnes,

Iinelude highrangebnoble gas monitoting capability.
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Radioactive Effluents Total Dose
.D3.4

D3,4 RADIOACTIVE EFFLUENTS TOTAL DOSE

D 3.4 Radioactiye Effluents Total Dose

DLCO 3.4 The anniaal (calendar.year) dose0or dose cbmmitment to an' MEMBER OF
THE PUBLIC dueto releases of rAdioactivity'anid>io radiation from uranium
fuel 6ýcycleýsources shallbe limited to' 25ne t o tehoe bod y orany
organ, excep tihe-ttybirod whtichshall be limited to : 75 mrem.

APPLICABILITY: At all times.

ACTIONS

N-------- TS:------+----- - ---------
1. LCO 3.0.3 is not appicable.

2. LCO 3.0.4 is not applicable.

CONDITION REQ"IRED ACTION COMPLETION
TIME

"A. Estimated dose or dose. A.1 Verify the condition resulting in Inimediately
commitment due.to direct doses exceeding these limits has
radiation'and the release of been corrected.,
radioactive materials ini
liquid origaseous effluents
exceeds the:!imits,

,B. Requited Action ,and B.1 ------ NOTE -------
associated Completion Time This is the Spoeial Report

not met. required by•D 3.1.2, D 3!2.2, orD
32.23 supplemented with the
following.

30-days

Siubmit a Special Report,

pursuant to D 4.i1, -includinga:
request for a variance in
accordance with the provisionsof
40 CFR 190. This submissionis
co n'sidereda timely request, and
a variance, is granted until staff
actionon the request is complete.
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Radiological Environmental Monitoring program:
D .3.5.1

RADIOLOGICAL ENVIRONMENTAL MONITORINGD.3.5

D,3.5.1 Monitoring Program

DLCOJ3.5.1 The Radiological Eniviro6ientdl Monit6ring Prograi. shall be conducted
s _epecified in TableD 3.5. !-o.

APPLICABILITY:i Ataltlimes.

ACTIONS

----------- --------- OTES
1. LCO 3,0.3" is not applicable.

2. LC3.00.4 is not applicable.

CONDITIONq;. REQUIR ACTION COMP LETION
TIME

A. Radiological Envitonmentali A.l IPrepare and submit: to the NRCq In accordance with
Monitbring Program: not in the Annual Riadiological the Annua ....
contudcted as, specified iin Enivir6hniiietal Operating Radiological
Table:D,35.-1. Report, a deseription rof theý. Environmental,

reias6nS for not conducting .the Operating:Report
program as- e4qquired and the frequency-
plans, forý preventing a
recurrence.

B. Level of radioactivity in an B. ---------NOTES- ------

cnvironrnental. sampling I. Only applicableif the
mediumr at a specified radioacIivity/radionuclides are.
location exceeds.,the the result ofoplaiit effluents.
ieporting levelis ofTable D 2. For radionuclides other-than
3.5.1-2 when averaged over those'inTable D3.5. 1,-2, thisý
any'calenda quarter, ieport shall indi6ate the"

methodology and parameters
OR used toestimate• the potential

anfiual dose to a MEMBER
OF TH:IE•BLIC.

(continued)
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Radiological Environmental MonitoringProgram
D 3.5.1

ACTIONS (contintied)

CONDITION RE UIRED ACTION COMPLETI ON
TIME

More than onepof the
radionuclides in Table
D.3.5.1-2 are detected, in, the.e
environmentalsampling
medium and

".Concentration 1.
ieporting levl

concentration 2:+ ,...,,•),10.

reporting leyel 2ý,

OR%

Radionuclides other than
those in Table Di3.5.1-2 .ire
detected. in, an environmental
sampling medium at a
specified Ilcation w.hich are

the resultof. pl ant, effluents
aind the potential annualdose:
to a MEMBER OF T1E
PUBLIC f rom'all
radionucl ides is, Žthd
calendar yeariimits of
D 3.1.2,D D3.22orD 3.2.3.

Prepare and subifit'to the NRC,
pursuant toPD 4.11 1, a- Special
Report that
(1) ldintifies •the: cause(s) for

eXceeding thie limrait(s) and
(2) Defines the'corrective actions

to be takein to reduce,
,radioactive effluents so that
th'e potential annual dose to a,
,MEMBER OF" T HE, PUBLIC
is tess thanwthelcalendar year:
liimitsof D'3.112, D3:2.2, or
_I? 3-2.3.

OR

B.2 -- -----NOTES-, ---------
1 .Only applicable if the

radioactivity/radionuclide. are'ý
'not ihe result of plant effluents.

2;For radiouuclides other than
those in Tabled 3.5.1-2, this
-report shall jidiciat the'
'methodology and parameters
used to'estimate the potential
annual dose to aMEMBER OF
THE PUBLIC.

Report and describe the, condition
in the:.Annual Radiological
Environmental Operating Report.

30 da ys

In accordance with
theAnnualRadiologicail

3Enyironmental
Operating Report
frequency

* (continued)
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Radiological Environmental 'Monitoring Program
D 3.5.1.

ACTIONS (continued')

CONDITION REQUIRED ACTION COMPLETION
TIME

C, Milk or freshleafy
vegetation safples
unavailable 'from. one or.
more' ofithe. saniple
locati4oisrequired by TableD: 3,5.-1:-!.

D., Envirionmiental samples
,.required in Table D 3.5,1-
are-v unhobitainabte due to
sampling equipment.,
matfunctions,

C. I Identify specific locations:for
obtaining replacemeint
samples and add themtto the,
Radiological Environmental
Monitoring Program.

.ANT),

C.2

AND3

C.13

-Delete the specific locations
from, which samples were
unavailable from the
Radilogical Environmental
Montoring- Priogram,

Nirsuant to Teclihical
Specification- 5.6,.3, submit.in
the next.RadioactiveJEffluent
Release'.Report.,
documentation for a. change
in the ODCM reflecting ,the
new location(s) with
supporting information.
identifying the cause of the
unavailability of samples and
justifying th' selection of the,
'new location(s) for obtaining
samples.

30 days

ý30 days

Inmaccordance with
the Radioactive
,Effluent Release
Report

Prior to.--the end of
the next sampling
period:

Inaccordance with
the Annual
Radiological
Environmental
Operating Report

D. I Ensure all .efforts§are made to
o0mpl tel corrective action s).

AND

D•.2 Report all deviations from the
sampling, schedule in the
Annual Radiological
Environmental Operating
Report.

(continued)
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Radiological Environmental Monitoring Program
D 3.5.1t

,ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION
TIME

E. Sample$srequired by Tabl
D 3.5. 1- 1 not obtained in
the media of choice, at the
most desired location, or at
.the most desired time.

E..1 Choose suitable alternative
media and locations f6r. the
pathway in ques~tion.

AND

:E`2 Make appropriate

substitutions'in the
Radiological Environmental.
Monitoring Prog-am;.

AND

E.3 Submitini thelnext
Radioactive Effluent Release
Report do6uhern•ation for, a
change in thelODCM

reflecting the- new, location(s)
with supporting. if6i-mation,
identifyingthje cause of .the
unavailability ofýsamples for
thatvpathway andjustifyi'ng
the selection. of the inew
location(s) for obtaining
samples.

30 days

30 days

In accordance wiih
the Radioactive
Effluent, Rýleas'e
Report

unit2
Revision 30
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Radiological Environm.ental Monitoiing Program~D 3..5.1

'SURVEILLANCE REQUIREMENTS,

.SURVEILLANCE FREQUENCY

DSR:3.5:.1.:1 C61lect and analyze radiological envitonmental In accordance with
monitoring sarnples pursuant to the requirements :of -TableD 3.5.1-1
Table D 3.5.1-1 andthe detection capabilities-rqured
by TableD 3.5.1:3.
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Radiological Environmental Monitoring PrograJD 9.5.1

Table. D 3.5.1-1 :(page 1 of 4)
Radiological Environmental. Mnitoriing, Program

EXPOSURE NUMBER OF 'SAMPLING AND:PATHWAY SAMPLES COLLECTION TYPE AND FREQUENCY:
AND/OR STATIONS SAM4PLE: FREQUENCY or ANALYSIS
SAMPLE LOCATIONS (a)

I. Direct 32routine (i) An.innerring of stations, CiOnce per 3 months, Gamma dose: once per,3
Radiation hionitoirinig one in each months"

.sttins" (b) meteorological sector in

SITE BOUNDARY

'(2) An outer ring of stations,.
hone in each land base,

mnieceo•logieal seetbr in
the4 to5 mile (c) range
from ihesite si "ange

(3) The balnceeobf thei.sttion's
shoul•tibe placedrin
special interest areas sucih•
as~pop1tlation ceniters, .
! iearbyesidecries,
sch ools, and in one or tw&
areasto serve as conrolistations (d)

2. Alirbome 5Ablcati-tis (1), 3 samples from offsite. .Continuous s•ampler Radiiodiniec.anistef:
Radi0iodine locati6os closeto'the:site ope era tion:with AnaIlyzeweekly for -113L
and " boundary (wiin1 Imile) sample colleetion-
Particulates in different;seetrs (e) weekly or more Particulate sampler:

(2) . 1 sample frothe: vicinity frequently if (1) Analyze. forgross beta

of an established Year- required by dust rfadioactiviy > 24f:houirs
round community (e) loading f..o.ingfilterchanie

(2) Perform gamma isotopic
l3) i sample'froma COnto ile :analysis on each sample

(g) in whtchhgrossbeta
distant and in:a least actiity, is > 10 tim•es the
prevalent wind, direction previous yearly mean.of
(d) cont rolsamples.

(3) Gamma. isotopic
analysis'of co.nmposite
sample:(g) (by tioturin)
once per 3 mont.hs

3. Wat'rborpe

a Suffiae I sample Upstream (d)(h) Composite sample 4.0) Gamma isotopic
" 6r a~onmonth analysis'of each sample
period (i) (g)'once per month.

i sample Site's downstream Cooing. (2) H73 analysis of
water intake (h) each composite sample

and once per 3 months

b; Ground. As rcquired From 6
rne or tw,,. soumrý if Grab samrple bine (i) Gamma isotopic

likely to be affected 0() per.3 monihs an alS*is of each sample
(g)'once per,3 months
() H 3 analysis"6f

each-sample 6ncepe 3
months

(continued).
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Radiological Environmental Monitoring Program

Table D 3.5.1-1 (page 2 of4)
Radiological Environmental IM6nitoring Program

ExPosURE
PATHWAY SAMIPLING AND
ANDI/IOR. :NUMBER OF SAMPLE, COLLECTION TYPE AND FREQUENqY
SAMPLIE SAMPLES ýLOCATIONS (a) FREQUENCY OF ANALtYSIS

3. Waterbome
.(6iontiniued)

c..Drinking i sample fr eajteh' ýOilcti thric bo tlhe ilcai6Ea Whtn.1-131 aialysis (I) 1-131 aoalysi•s o
water supplies that could'be is petformed, a. eachcompoiite sample
:•ffeid •by its 'diseha~g (k) .'6mni~iiite!smnplie:. when the ddse

over a two week calculated for the
perioId .(i ); otherwise, consiptiori ofthe
,a composite -sample water is greater thýan I.
mhonthly: "mrem/fyr:(I) "

C2.) (bross beta ad
" gam.ma isotopice
analyses ofeach .
coimposite'sample (g)
monthly

(3) 1-13 analysis of
each eoinp~isite~saiple-

d. Sediment I sample. From a downstream area with Twice per.year .once:pPer 3 months,
from ex•isting:or potential rezreti~nal

:Shoreline value Gamma isotopic analysis of
each sample ()

4. Ingestion

a.-Milk .(I)3 saples from In 3ocationisi within 3.5 miles TIwice per month, (1), Gamma isotopic,
MILK (e) April.through (g) and 1-13 1 analysis of
SAMPLING December .(m) each sample twice per
LOCbAT~iOS month April dbrou'gh'

.Decmber "
(2) If there ae r: 1neach of 3 areas 35-5so miles (2) Girmiaisotopicý
rone, distant (e) (g) and .1431 analysis of

then 1 amr.ple eachsamiri once per.
from MILK month January through
SAMPLI INGG March if requiredLOCATION!S

At A conirol location 9-20 miles[l

(3) 1.sampleffrom a distan and in aleast prevalent
MILK- Wind direction (d)
SAMFT!INGý
LOCATION

b. Fish (41) 1 sample each Inthevicinity of aplant Twiceper year Gamma isotopic analysis of
of discharge area each ssarmnp (g) 66iedibic

2conmi'ereially portions twicezpe.yeat
or recreationally
importan~t.

spjecies (n)

(2) i samplcý oftthe Inareas not influencedby
sarne.spe.cies station discharge (d).

(continued)
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* Radiological, Environmental Monitoring Program• ~D 3.5.1.

TableD 3.5.1-1 (page 3 of 4)
Radiological EnvironmentalMonitoring Program

EXPOSURE
;PATHWAY" SAMPLING AND TYPE AND FREQU1JNCY
ANDiOR NUMBER 0F SAMPLE COLLEC TION OF ANALYSIS
sAPLE. SAMPLES"! LOCATIONS (a) FREQUENCY

4, Ingestion.
(Continued).

c, Food (1) 1 sampleof Any area thatis:imigatcd'bý, b At time.of harvest Gamma isotopic( g) nd 1--

•roducts cach principal water inwhich lim'iupiant; (p) 131 un y4iý vr iCaicihun
ýclass offo6d' wastes have been dis charged (o) of ediblek portjpns
product.s

(2)"Samples*of 3 Grown neaest to each of 2
diffecent: kind6 differeit offksitllocatibois () On.ce, per year dhring
,of broad leaf the harvest season-
v?,egetaio'n

(such.
-;.as veg•tbles) Grown at least 93 miles ditant-

() .1 samplof. in' ae lt 'ipreyal ent wind 'Once per .year during
'each• ofthe diiecction, the harvcstvseasOn
,similar broad
lJeaf vegetation.
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Radi.ological Environmental Monitoring Program

Table' D 3,5.11-1 (page 4-6f 4)
Radiol:ogical! Environmental Monitoring Program

((a) Specific parameters of distance arid. dirictioir sector.from the •rntcrlirf onc iPactbr, and Additional descriptions where
pertinentshl!aibe.providedfforxeach and every. sample. location inTable l•I5 .!-. Refer to NUREC.0133,."Preparationi of
Radiologicl Efluent :Techniical Specifications for Nuclear Power Plants." Ortober, ]978 and to Radiological Assesssmint'
BranchTechnicaltPosition o iEvironmintal Monitoring,.Rcvisionl, November-1979. DeViatonsare permitd (roi thle

required•ampl~ing schedule if specimens are unobtainiiabI6 because fsutich circimrstances as hazardous conditions, seasonal
unavailability,(which includes teft and iinico.peratife residents), or malfunction ofautomatiý sanipling cqiupiucn".

(b) Ono-orr morý insthrments suchas a pressurizedion:.haamber, for•measuring and recording dose rate conlinunusly may be used
in place of, or in addition to integiiating dtsinieteis.Eachof the32 routine monitoring stations shall beequipped with 2r more
dosim'dters or with I instnument for measuring and recording dose ratecontinuously. For the purposeof this table, a
thermoluminesent: dosimeter (TLD) is considered to be onephosplior; 2 or. more ptibsphors-in a ipacket are considered as 2 or
more dosimeterfs. Film badges shall hot be used as dosimeters ,for measuring direct radiation.

(e) At this distance, 8 windr&se sectors (W-,WNW, NW, NNW, NNNE, NE, and:ENE).are over Lakc Ontario.

(d) The purpose of these.samples is to obtain background information. if it is not-pratical.to'•sthblishAcontril locations in
accbordanc with t•edist u uead wrid directiorf criteria, other sites; whic, provide valid backgrund data; may be substituted

I(e) Hiving the higheit calculatedannual siteVverag:grourin•eiel D/Q'based on all site-licensed reactors.

)An thoron ate decay. be analyzed for gross beta ac.tity 2 4 hours or more.a.er. samIplig.to .allo.W for radon

(g) Gammaisotopic analysis m~eansthe identification and qUantifriatioin of gamma-emitting radionuclides that maybe attributablIe
to the effluents from the facility.:

(h) The iu0streamsample:shalltbe taken at a distance beyond significant influence oflthe dis•harge. The downstream sample shall
be ,take ninma• ain 1,area beyond bit nearthildng .ong .

ý(i) In thýis proqgrami representative comnposite sarrple aliquots. sall be Volleeted at time intervals thaarveyhrt(g.hol)

relativethe~ompositing period-(e.., montlily) in order to assure obtaining a representative samlne.

(j)i Grouiidwater samples shall be taken when this source:is tapped for drinkingor irrigation purposes in areas where thehydraulic
gradientor recharge pioperties are siuital31e for contaciination..

(k) Drinking watersamnples shall Ibe, taken'onl y when. drinking waer is a dose pa hway.m

(I Anal ys is for 1T-131 may beýa ccomnpl isýh66 by Go. L ian alys is provi de d that the lower Ilimnitof detection' (LLI)) foir. 131 in w ater
Sam ples found on Table D3.5 .1-2 can be met. Doses.shall becalculated for.the max imum organ and age group

(mi) Samples will be collected January through MarchJ1.i1131 is detected in November and:December of the preceding year,

In) in the event 2 commercially or recreatioinally imponrtaintspecies are not available,. alter 3 attenpts of.cllection,then 2 saanpleS
.ofone Species or.other species not necessarily c6mrriercially or re #eationallyimportant may beutilized.

(d)7 Applicable only to major irrigacioniprojcts withiin 9 miles of the sitel in thegeneral~downcurrent directi.ion.

(p) lfiharvest ocixrs more than once/year, sarmning ishall be performed duringeach discrete ý ,avest. lfhaivesto6curS continuously;

sampling shall be taken monthly,. Attention should be paid toincluding samples oftub'erous and root food products.
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Radiological Environmental Monitoring Program

Table D 3.5.1-2 (age.1 of 1)
Reporting Levels for Radioactivity in Environmental Samples

AIRBORNE FOOD.
RADtqNIqCLDE PARkTIUCLATE OR; FIS- MILK PRODUCTS

-ANA.LY.SIS WATER'(pC/L) :GASES (pCi/m&) (pCi/kg .wet) (pCi/L) (piikg.wet)

H1-3

Mn-54,

FC-59

Zn-65

1.'.131

Cs- 134

20,000 (ii)

.1,000

400,

3,,00

300

4360

400

2(b)

;30

so

30,900

'30,000

10,000,

:i0

20

3

1,000

2,000

:60

>70

I00

•,000

2,000

Ba-140' 200 300

La-140 200 300

(a); For:drinking water samplcs. This ia 40 R. 141 value. If no drinking water pathway exists, a value of"30,000 pCi-/L rmaybe.

Used..

.(b)• "fno drinling.w.ater p4ihway exists; a value of 20 pCi/L mriay:be ufsed.
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Radiological Efvironmental Monitorihgn gtP'amD ,5:! -1

TabledD 3.5..1-3 (pageA!of 2)
.Detection. Capabilities for Environmental Sampleý Analysis 0) (b)

LOWER:LIMIT OF DETECTION (LD,.,.

AIRBORNE
PARTIUCLATE OR FOOD

RADIONUCLIDE WATER GASES:(pCilrn)." FISH MILK PRODUCTS SEDIMENT
ANLYSIS IpCiL)' (pCi/kg. vct) (pCifL) (pCi/kg& wet). (Pci/kg, dry)

Gross Beta

.w3.

Mn 54,

:Fe-59,

Zn-65'

10-95

I-f.3i

Cs-134

CsI-137

0ý01

30

36

1-30:

260

130,

260

.45

15

ii ~?<

15

18

0•07

005S

'0.06

1:

130

1501

15

I8

60

60

80

I50

180

Ba-149 15

La-l1,0 1:5

see the notes on the next page

15

.. 15¸.
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Fadiological Environmental Monitdring .P ragm

Table 3.5.1-3 (page,2 o[f2)
Detection Capabilities for Environmental Sample Arialysis (1)(b)

(a). Thiffsli does not mean that only these nulides'are tlo• be, conidered. Otbht:petiks ihat tre.identifiable, together with those of'
the.l 6bve.-, riuclides, shall also beanalyzed and reported in the Annual Radiological .Env ironmrnendDcratingl Rcpot

(b) Required de&ection capabilities for thermoluminescent dosimetrs usied fouernvironmenial eir meýnts-ir given in ANSI
N,545 Section '4.3 11975. Allowable exepgtins to ANSI N545, Section 4.3 are contained in the ODCM.

(c) The LLD is definid as the smallest concentration of radioactive material in a sample that willyietd a net count above system
background, that will be detectdvwith 95% probability with only 5% probability. offalsely cokludirig thata blank
obsyrvationwrepresents a "rc'" signal,

Fo6r a2prticular measurement system, which maiy include radiochemical.separation:

LLD •(4.66) (S 3),

where: (E)(V)(.22),(Y) e-A

LLD = The before-the-fact l6&'erlimiitof detctioni (pCi per unit mass or volume).

Sb. :- The standard deviation of the backgroundcouniing ate or of the counting rate of a blank sample as.
spiipriate (counts per minute),

E = The counting efficiency (counts per disitegration).

V = The sample~size, (units of mass or vol ume),

212! The numberof disintegrationsper minute pr pCi,

Y The fractiona[lradiohermical yield, whenwapplicable,

= *The radidactive decay constant for the particular radionuclide (se.), and

At, The h elupsedtunime between environmcntalewollciion.orcnd 6ftth sarnvpfe Gollection period, aid the:.ti mie
:of counting (seconds).

Typical values; f E, V,:Yand t should beiused in the calculation.
SIttshould be rec-ognized that the LLD is defined.assa beforithe-fact limit representing the capabiity of ameasurement system

and not as an ifter-the-fact limit for a particular measurement. AIayses shall'be perform d.in such atmanher that the stated,
LLI)s vll be achie•,ed under ro utine,:c6n.ditions :Ocasiunally baukg~ioud flUctuations, unavoidable small samplc-sizcs"the
,presence of interfering nuclides, or ofierJunconfrollable circumstances may render these LLDs uhachieVable. In such eases,

thcýontributing faýto'ss.liatlI beidiideritified and dcscribedin the Annual Radiological Envir,'onmental OperamihgReport.

(d) If no drinking water pathway exists,.a:Value:f.3,06..i/L may be used.

(e); lfito.dririkihg waterpathway exi-sts; a value of i5'pCciIL may be used.
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Land Use Census
D:35,2

D'3.5, RADIOLOGICAL ENV!RONMENTAAL MONITORING

D 3.5.2 Land Use Census

DLCO 3:512 A land usecensus: shall:

a. a Be conducted,

b. Identify within a distance of5 miles the location in each of the, 16
,meteorological sectors -of the nearest mnilk animal and the nearest.
residence, and the nearest garden (broad leaf vegetfaion samplingcontrolled by Table D 3.5, 14 1, part 5.c may be, performed in lieu of the
garVdencensus) of> 500 ft2 producing broad leaf vegetation, and

c. For elevated releAses, identifý' within a distan'e of 3 miles' the
locations in each of tie 16 meteorological sectors. of all milk: animals
and all gardens (broad leaf vegetation sampli ng controlled by Table ,D
3.25.-l,. part 5.c may be performedin lieu of the garden census)> 500
ft2 produceing broad leaf ývegaetation-

:APPLICýABILITY: At all times'...

ACTIO!NS
------------ --- -- ------ ---.--.. 1NOTES

LC-L 03.0.3 is not applicable..

2., ýLCO- 3.0 4 is not appica _e:

------------ ------------ m--

CONDITION R•EQUIRED.ACITION:' COMPLETION
. .... .. ... ......_. . ...ITM E

A., Land use census identifies
location(s), that yields a.
calculated dose, dose
commfiitment, or D/Q value
> than ,the values currently
being calculated in
DSR 3.2.3.1.

Al Identify: the new location(s) in
the nextiRadioactiveXEfflueni
ReleaseReport,

In. accordance with
'the Radioacti .

Effluent, Release
Report

(continued)
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Land Use Census
D 3.5.2

ACTIONS (continued)

CONDITION REQUIRED) ACTION " COMPLETION
__ TIME

B Land use census identifies
location(s) that yields a
calculated dose, dose
scommitment, orD!Q value
(via the same exposure
pathway) 50% > than at a
location from which
Ssamples are currently being
obtained, in accordance

with TableD 3.5.1-1.

B. I Add thenew.location(s) to the
Radiological Environmental
Monitoring Program,.

AND

B.2 Delete the sampling
location(s),- excluding the
cont~rol staltion: location,

haViftig theloWest calcullated
dose,, dose commitment(s) or
DIQ: vale, v.6ia the~sae
exposure pathway, from the
Radiological Environmental
Monitmorng PrograT,

AND.

B.3 Submit in the next
Radioactive -Effluent'Release:
Report documentation ifor a
change in the ODCM
including: revised figure(s)
and table(s) for the ODCM
reflecting the new location(s)

ith, information supporting
the change insampling
locations.

30 days

After October31I of
the yearin, which
the land usce.finsus
was conducted

In accordance with
,the Radioactive
Effluent Release
Report

,"
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Land Use Census
D 3.5.2

SURVEILLANCEREQUIREMENTS

SURYEILLANCE: FREQUENCY

DSR 3.5.21 Conducttheland use censs sduring the growing 366 days
season using that information ,that will provide. the
best:results, such as by a door-to-door survey, aeriMa

survey, or by consultinglocal agriculture authorities.

DSRK3.5.2.2 Reprt the esults of theland use census in the Anual In accordance with:
RRadiological Environmental Operating Report:. the Annual

Radiological
Tnvjronmenta
-Operating Report,
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Interlaboratory Comparison. Program,b. 3.'5; .3

D 3.ý5 RADIOLOGICAL ENVIRONMENTAL MONITORING

D 3.5,3 Interlaboratory Comparison.Program

DLCO3.5.3. The Interlaboratory Comparison Program shall' be. describedinthe ODCIM.

AND

Analyses shall be performed on~alil radibactive: materials, supplied as part

of an!ninterlaborato0y Comparison.Programthat has been approved by the
NRC, that cortespondlto samples.,required by Table D 3.5.i-1.
ParticiPation inthis program, shallinelu.de mediafor which environmental
samples are routinely collected and for Which intercf'mp4risn- samples are
available.

APPLICABILITY:. At:alltimes.

ACTIONS

I. LCO 30.3 is not applieable.

2. LCO 3.0.4 is not appiicable.;

NOTES"

----------------------------------------------------------------------- ------ ----------------------------- ------

CONDITION REQUIREDACTION 'COMPLETION
TIME

A. Analyses not perfoed as A.l Report the correctiveactions In accordance: with

'required.. taken: to prevent arecurrence, the.Annual
to the NRC in the Annual Radiological
Radiological En'vir'o ental Environmental
•Operating Report. Operating Report
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lnterlaborat6o. Comparison Program
D 3.•3

SURVEILLANCE REQUIREMENTS

SURVEILLANCE YFRQUENCY

"DSR 3.5.31.1 Report a summary. pfthe results obtained as part of the. TIn accordance with.
Interlaboratory Comparison.Programin.the Annual the Annual
Radiological Enivironmental Operating Report. Radiological

I Environmental
Operating Report.
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PART I -RADIOLOGICAL EFFLUENT CONTROLS

.BASES
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Liquid Effluents Concentration
B 3.1.1

OB.3. RADIOACTIVE LIQUID EFFLUENTS

B 3.1 -,1 Liquid Effluents Concentration

1BASES

This, is provided to eisure"that the concentrationn of.rtadioactve :materials released in lfiquid waste

effluents, to UNRESTR1CIED AREAS will be less than ten times the concentration levels
specified in. 1i0 CFR 20, Appendix B, Table 2, Column 2. This limitttion provide.s additioinal1
assurance that the levelo',.radioacive mfiaterialsin b6dies of0waterin UNRESTRICTED
AREAS wil resultlin.:exposures within: (1.) the Section IlIA design-objectives of Appendix i to
10 CFR 50, to a.MEMBER OF THE PUBLIC and (2) theIlevels required by 10 CFR:2.1301F:(e)
to the population. The concentration-limit for dissolved or entraihaednnoble gasesis b.ased upon:
ihe assumption thatfiXe-!35 iý the controlling radioisotope and its effluent concentration in•air
(submersion). wasý.convertc' to.:an equivalent concentratibn in water usingthe methods described

in:intemrationalCommission on Radiolbgica2lPrbtection (ICRP) Publication22.:

This applies to the.release of radioactive materials in liquid cfflucnts from all units at the site.

The requitred dete'tion capabilities for radioactivexmaterialsrin liquid waste samples are tabulated
initermns of the lower ltimits of detection (LLDs). 'Detailed discussion of'the: LLD;, and other

detection limits, canlbe found inL. A. Currie, 'L6wer Limit of Detection::Definition and.
Elaboratio6nofa Proposed Position for Radiological Effluent and Environmental'Measuremerits,"
NUREG/CR-40071(September 1984),and.in the HASL Procedures Manual, HASL-300 (revised
annually).
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Liquid Effluents Dose
B 3.-12

B 3.1 !RADIQACTIVE LIQUID EFF1LUENTSz

B 3.1.2. Liquid Effluents Dose,

BASES

This~is pirvidedto'tiplerment the- requirements of Sections IIA, 1II.A, and IV.A of AppendixJ
to 10, CFR 50. This ,implements the guides set forth in Section h.A of Appendix L The- ACTION
statements provide the reauired operatinfigflexibility and at the same time implemlent the gui des.

set forth in Section ilV.A of Appendix I to assure" hat the releasesof radioactive material•s in
liquid effluents to UNRESTRICTED AREAS wilibe kept aslow as is reasonably achievable.,
Also, for fresh water sites with drinkingwaterf -upplies that can be potentially affected V y'plant
6perations, there is:reasonable assurance that the operation of the facility ýillnriotresulti-in
radionuclide concentrations in:the potable drinking -water that are in excess of the requirements
of 40 CFR.I41,:.For sites containing up to four rea'ctor's, jit is highly unlikely that theý resultant
dose to a MEMBER'OF THE PUBLIC will exceed:the dose limits of 40; CFR 190 if the.
individual reactors remain within twice the dose-design objectives of AppendixI,'and if direct
radiation doses from the;units :including outsidc'storage tanks, etc., are keptp small. The Special
Report will describe a course of action that- should result" in the limitation of the annual doseto a
MEMBER OF THEPUBLICto within the 40 CFR 190 limits. .For the purposes of the Special
Report, it maybe assumed'thatltlh dose, commitment to the MEMBERSQOF THE PUBLIC from
other uranium fuel cycle sources is negligible, with the exception that dose contributions fiom
other nuclear fuel cycle facilities at the same site or within a radius of 5rmiles mustbe
considered. The dose, calculation methodology andparamneters implemenit ihrequirments in
Section IT.A ofApperidik I that conformance withthe guides ofAppendix 1 be shownb5,
Calculatiorial pýroceduresbased on models and data, so that the actual exposure of a MEMBER
OF THE PUBLIC through appropriate pathways is unlikely to be substantially underestimated.
The equations specified for calculating the doses thatresult from actual release rates of
radioactive material in liquid effluents are consistent with the methodology provided in RG
1.1 09, "Calculation of Annual Doses To Man from Routine Releases of Reactor Effluents foi the:
Purpose of Evaluating C6mpliance wit 10 CFR Part SO, Appendix ]," RevisiOn], October 1977
and R.0; 1. ,13, "Estimating Aquatic Dispersion of Effluents from Accidental and Routine
Reactor Releases for the Purpose:of Implementing Appendix I, April 1977. This applies to the

'release ofxradioactiye materials in liquid effluents from each unit at the site. For unitswith
shared radwaste treatmienit systems, the liquid effluents from the shared system are to be,
proportioned :among the units sharing-that system.
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Liquid Radwaste Treatment System
B 3.1.3

B3.1 RADIOACTIVE LIQUID EFFLUENTS

,B 3.313 Liquid:Radwaste, Treatment System

1BASES

The, installed liquid radwaste ,treatment system shall be bonsideredFUNCTIONAL by meeting
DLCO 3I1.1 and'DLCO 3.1.2. The FUNCTIONALITY of the liquid! radwastefreatment system
ensures thatthis system.Will be available-for usemwhenever liquideffluents4ýequire treatmenti
before release, to the envionent. The requirement that the appropriate portins. of this system
be, used.whenf specified provides assurance that the releases of radioactive materials in liquid'
effluents, willIbe kept as low as is:reasoinabiy ahievable. Thisiimplements the requirements of
19 CFR50.36a, GDC 60of ,Appendix Ato 10 ICFR,50 and the design o7bjectived.ýgiven in.,
Section. II.Do f-Appendix Ito0:.C.:EiRi '50. The specified :limiis goveming the .useeof appropriate•
.portions ofi theliquid radwaste treatment systom were speeified. asa.suitable fraction oflhe.dose
.design.objeti'ves setffbiha iin Section Il•. o6fAppenodixI.toIO CFR 50 for liquide'ffluents. This
applies to the.release of radioactive materials inrliquid effluents from each unit at the site. For
units with sharedtradwaste treatment systems,. the liquid effluents from the shared system-,are to

be proportione&damong the utits sharing that sytem .
.~ ~ ~ n .i.ý " .:isy st•: . ..
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Gaseous Effl.uents Dose: Rate
B 3.2.1

BI 3.2! RADIOACTIVE GASEOUS EFFLUENTS

1 3.2.1 Gaseous EffuentsDose Rate.

BASES

This isprovided to ensure that: the dose-iite .at-any time ýAt and beyorid the CSITE BOUNDARY
from •gaseOus effluents from all units on the sitewill be within the;annual dose limifs ofil 0.CFR.
2 0 toUN IRE ISTRICTED AREAS..

The annual dose limfits aretihe •doseS associated- with theconcentrations of' 10CFR20, Appendix
ýB, Table 2', Column 1. These •lits proyide reasonable assurance 2that radioactvematetria.
discharged in gaseous effluerits•wil.n1t resultin the exp'sure of a MEMBER OF THEYPUBLIC
:in an UNRESTRICTED AREA, either withint or outside the SITE BOUNDARY, to annual
av, erageconcenitrations ;exceeding, the: limits specified in.Appendix 3, Table 2 of 10 CFR 20 or, as
govemredby 10CFR.R20Q1302(c). For'MEMBERS OF THE: PUBLIC who may at times be witin
the SITE BOUNDARY; the occupancy:of that MEMBEROF THE PUBLIC wAill usually'be
sufficiently low to compensate for any increase in the atmospheric diffusionfactor abov0ethat for:
the SITE:BOUNDARY. Exampleso:fý clciulations for such, 'MEMBERS OF THE PUBLIC, with
the appropriqte c ft ,shallbe given in PartI." The'e specified release rate limits.
resttric, .at all times, the corresponding gamma and beta dose rates above background to a
MEMIWR OF THE PUBLIC at or beyond the SITE BOUNDARY to less than or equal to 500
mrem/year to the whole: body orto less than-or equal. to 30jjmrem•year to the skin. These
release rate limits also restrict,:at all times, the corresponding thyroid dose rate above background
to a childvia the:inhalation-pathway toless than or equal to 1500 mrem/year. This applies'tothe
release of radioactive materials ingasebus effluents from•all units at the site.

Thelrequired detection-capabilities:-for radioactive materials in gaseous waste samples are
tabulated in terms ofthe lower, limits 6f detection (LLDs). Dtaled discussion of the LLDi and
other detection, limits cani be found in L. A. Currie, "Lower Limit of Detectiom Definitionand
Elaboration of a Proposed Position for Radiological Effluent, and Environents Measureients,
NUREG/CR-4007 (September 1984), andin the HASL Procedures Manual, HASL-300 (revised
annually),
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Gaseous Effluents Noble Gas Dose
B 3.2.12

B3 3.2 RADIOACTIVE GASEOUS EFF.LUENTS

B 3.2.2 Gaseous Effluents Noble Gas Dose

BASES

This is provided to. impleient the requirementsobf Section I1.B,.3II;A, and IV.A of Appendixl to
10 CFR 50, The DLCO, implements the guides cset forth in Section II.Bof Appendix I. The..
REQUIRED ACTIONS provide the required operating flexibilityand, at.the.same time,
implement, the guides, setf forth in Section IV;A of Appendii Ito assuredthatthe; releases of

riadioactive material ,in gaseous effluents to NRESTRICTED AASwill bekeptas low-as: is
reasonably: achievable. The Surveillance Requirements implement the requir'emets-inSection
HILA- ofAppendix I thatco-nformance with.eth iielines of Appendix Ibe Shown by
calula'tional procedures based onimodels and data ýso that the acfual exposure of a MEMBER OF

THE PUBLIC. through appropriatelpaihways'is, unlikely to be.substantially underestimaiiited,. For
sites containng:up to four reactor, ',it ishighly unlikely thatthe resultant dose to a MEMBER OF
THE PUBLIC will exceed the dose limitsof 40 CFR 190 if the individual reactors remain-within

twice the dose'design, objectives of Appendix I, and if direct radiation doses from the units
•including outside storage tanks, etc., are kept small. The Special Report will describe a course of
action that should result in the lifmitation of the annual dose! to a MEMBER OF THE PUBLIC to

within :thete40 CFR 190 limits. For -the purposes of the Special Repoltit may be assumed ,that the
dosecomrnmitment to the MEMBER OF THE PUBLIC from other uranium fuel cyclesources is

negligible, with the exception, thatdo.se contributions from other nuclear fuel cycle facilities at
thesameý site or within a radius of 5 miles must be considered. The dose calculation
methodology and parameters for-calculating, the doses from the actual release rates 6f tadioactive
noble'in ,gaseouis effluents are consistent; with the methodology provided in RG 1.109,

"Calculation of Annual Doses to Man from Routine Releases of Reactor Effluents for the
Purpose of Evaluating Compliance with 10CFR Part 50, Appendix I!',Revision.1, October 1977,

and RG:. 1:,1, 'Methods for Estimating Atmospheric'Transport and Dispersion of Gaseous
Effluents in Routine Releases tromn Light- Water Cooled Reactors," Revision 1," July 1977, Te'
ODCM equations provided for determining the air doses at or beyond the SITE B01JNDARY are

based upon real-time mreteorologi'cal conditions ,or the historicaltaverage atmospheric conditions.

This applies to the release of radioactive material in gaseous effluents firom each unit at the site.
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Gaseous Effluents Dose - Iodine-3.1, Iodine-133, Tritiurn, and

Radioactive Material In Particulate Form
B 3ý.2.3

B 3.2 RADIOTACT1VEGASEOUS EFFLUENTS

B 3:12.3 GaseouslEffluents Dose - Iodine-13 1, Iodine-133, Tritium, and.
.Radioactive Material In Particulafe Form

BASES

This is provided to implement.the requirements of SectionsIlC,'II-:A, and1 WA ofAppendix1 Ito
10CFR 50. The.DLCO implements the guides setforth in Section I!C of Appendix I. The'
REQUIRED ACTIONS provide the:required operating flexibilit y and at' the same time
impilenent the guides set forth in-Section IV.A of Appendix Ito assure that.the releases of
radioactive materials in gaseous 6effluents to UNRESTRICTED AREAS ,,ill be kept as lowas -is
reasonably achievable. The c~Itculational methods'specified in the Surveillance Requirements
impleiment'the requirements in'Section. Ifl.A of .Appendix I that conformance with tAe guidesof*
Appendix I be shown by calculatibhnalproed'res based on models laid data, so thatthe actual

exposure ofa: MEMBER"OF THE PUBLIC through appropriate pathways is unlikely to be
substantially u:nderestimated.. For sites containing ýup to, four: reactors, it is higily unlikely taii
the resultant~dose, to a~EMBER QF TIE PUBLIC will exceed the dose limits of 40 CFR 190 if

the individuW r'eact6rs- remain within twicef the",dose design objectivesof Appendix I, andif
direcvradiationdoses from the units'including outside storage:tanks, etc., are: kept small. The
Special Report will describe a course of action that should result in the limitation ,f the annUal
dose to a MEMBER OF THE PUBLIC: towithin the 40 CFR. 190 limits, Forthe purposes of the
Special Report, it may'be' assumed that the dose commitment to the MEMBER OF THE.PUBLIC
from otheruraniurn fuel-cycle sources is negligible, with the exception thatdoseco'ntributions

from other nuclear fuel 'cy'le. facilities at the same site. or within a radius .of 5. miles must be
considered The, calculational, methodology and parameters for calculating the, doses- from the
actual release: rates of the subject'materials areaconsistent with the methdology provided in RG

1.109,"Calculation of:An•ual Doses to Maf ff6m Routine Releases;of Reactor Effluents for'the
Purpose of EValuatingiCompliance with 10MCFR Part 50, Appendix I, "Reyision 1, October.
1977, and RG 1.111, "Methods for Estimating' Atmospheric Transport arid Dispersion of Gaseous

Effluents in RoutineReleases fromLight-Water-Cooled Reactors," Revision 1,July 11 977. These
equations also: provid'e fiordeterminingi the actual doses based upon the historical average
atmospheric conditions. The release rate DLCO for iodine- 131, iodine-133, tritium, and
radioactive'material in particulate forn'with half-lives)greater than 8 days aredependent uponthe
existing. radionuclide pathways to man, ýin the areas ator beyond the SITEBOUNDARY. The
pathways that.were examined in the developmcnt of these calculatfionss were: ()Y individual
inhalation of airborne radioactive material,.(2) deposition of radioactive material onto green leafy
vegeitation
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Gaseous Effluents Dose -• Iodine-I 3 1, Iodine-J133, Tritium, and
Radioactive Material In Particulate Form

B 3.2.3

83.2.3 Gaseous Effl etits, D6se - Iodine-131, Iodine-I 33, Tritium, and

Radioactive Material In Particulate Form, (continued)

with subsequcnt consumption by man, (3) deposition onto grassy areaswhere milk-producing

animals and meat-producing animals graze (human consumption of the milk and meat is
assumed),ladf(4) deposition on the ground with sub'sequent exposure .toiman. Thislapplies to

the release ofiadioacti-vc materials in gaseous cfflucnts from each unit atvthe site. For units with

shared radwaste treatment systems, the gaseouseffiluents•'from the, shared system are

proportioned ,among the units shating that system.
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Gaseous Radwaste Treatment System
b 3.2.4

B 3!.2 iRADIOACTIVE ,GASEOUS EFFLUENTS

B 3.12.A aseous Radwasie Treatment System

BASES

The FUNCTIONALITY.odf the GASEOUS RAD-WASTETREATMENT SYSTEM ensures ihat
t•e system: will be avaitaib le.foruse'whenever gaseous effluents:require treatment before release
4tjhe environment. The:requiremetitthat the approprate portions ofthlissystem beiusedwhen.
specified, provides reasonabteasurance that the releases ofradi6active materials in gaseous

effluents will be keptas low as is reasonably achievable. I This implements the requirements4of
t:C:FR 0.36a4, GDC 60 of Appendix A to, 1O '.CFR.50,. and the6esighobjecti es givegnin
Section II.D of Appendix Ito :10 CR 50. Lim'its goveming the, use ofiappropriate portions of'the
system were specified ýasla suitable fraction of the dose design objectives, set forth in Sections:
iI.1B and!II.C Of Appendix :Ito 10 CFR 50, for gaseous effluentg. Thi sappties. the release :of.
radioactivematerialsin gaseous effluentstfrom each unit, at theesite. For units with shared
radwNste •teatment systems, ihe gaseous effluents from, the shared system are proportional among
tlihe units sharing that system,
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Ventilation Exhaust Treatment System
B 3.2.5

B "93.21 RADIOACTIVE GASEOUS EFFLUENTS,

B 3.2 .5 'Ventilation' ExhaustoTreatmernt System

.BASES .

The FUNCTIONALITY of the VENTILATION EXHAUST TREATMENT SYSTEM ensures .
.that the system'willbe available for use Whenever gaseous effluents require treatment before
relcase to the environment. The: requirement that the appropriate portions of this system be used,
when:specified,.provides reasonable assurance that'thereleases of radibactive materials in:
gaseous effluents willbe-kept.as low as isreasonably achievable. Thisjimplemqentýthe'
requirements of 10 CFZR 50.36a', GGDC 60 ofAppendix' Ato 10CFR 50, nd thedesign objectives
given in Section II.Dof Appendix Ito l0',CFR 50' "Limifs goyerning the use ofappropriate

portions of the system were s-pecified as a suitable fraction, ofithe doe design',bjectives: set forth
in SecitionslB: and IId.Cof Appendix Ito .O CFR 50, forgascouscfflucnts. This applies. to the
release of radioactive materials in gaseous effluents from each'unit at the site, For unitS with,
shared radwaste treatme ntensyms, the gaseous effluents from the shared SyStem areproportional
among the units sharing that:.system.

The appropriate components, which affect iodine.or particulate release, to be FUNCTIONAL are:

'l) HEPA Filter - Radwaste Decon Area
2) HEPA Filter,- Radwaste0;Equipment Area
3) EPA Filter - RadwasteGeneral Area

Whenever one of these filters is not FUNCTIONAL, iodine .and: particulate dose projections will
be made foir.31-day interyals starting with filter nonfunctionality, and continuing as longias.the:
filter remains nonfunctional, in accordance with DSR 3 12.5.i.
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Venting or Purging
B 3.2.6

ýB 3.2 RADIOACTIVE GASEOUS EFFLUENTS

B3.2.•6 Ventingor purging

'BASES.

This provides reasonable assurance that releases from drywell and/orsuppression chamber
purging operations will not exceed 2the annual dosedlimits,:of 10, CFR ,20, for unrestricted areas.
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Ratdioactive, Liquid ,Effluent Monitoring Instrumentation
B 3.3.1

B 3.3 INSTRUMENTATION

B 3.3.1 RadioactivyeLiquid Effluent Monitoring Instiumentation

BASES

The radioactive liquid .effluent instrumentation is provided to monitor and control, as applicable,
the releases, of radioactive materials in liquid effluentsduring actual or potential releases of
liquid effluents, :The alarm/trip setpointsfor these instruments shall be calculated and adjusted in

accordance with the methodology and parameters in Part II;to ensure that the alarm/trip will
occur befobreexceeding ten times the limits of 10 CFR 20. The. FUNCTIONALITY and use of
this instrumentation is conristent with., the.requirements: of GDC 60, 63, and 64 of Appendix A to
10:MC -50. The purpose of tank level indicatinig devicesis to assure the detection and conitiol of
leaks that if not controlled could potentiallyresult inthe transport; of radioaciive materials to
UNRESTRICTED AREAS.

Tanks ýincluded are those outdoor tanks that aTe not surrounded by liners, dikes,,or walls:capable
of holding the tank contents and do not hauve tank• overflows and surrounding area, dains,
connected' tobthe liquid radwaste treatment system, such as temporary tanks.
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Radioactive.-Gaseous Effleiit Monitoring Instfrmentatioti
: ~B 3.3:;.2

B 3.3 INSTRUMENTATION

B 331.2 Radioactive Gaseous EffluentIMonitoringinstrumentation.

BASES

The radioactive gaseous effluent inftrunmentation is provided to monitor and:control, as
applicable,,the releases of radioactive materials in gaseous effluents during actual or potential
releases of gaseous effluents. The alarm/trip setpoints for these instruments shall be calculated
and; adj usted in accordance with ihe methodology and~parametersin Part II to ensure that the
alarm/tip will occur before exceeding the limits of 10iCFR- 20'. Although the:Offgas System

Noble-GasActivity. Monitor~i! listed in Table D 3321,iRdocieGsosEfun
Monitoring Instrmentation", thesemon"itors are acktually l6cated upstream of the;Main: Stack,
noble gas activity monitor and are not effluent:monitors. They were included in TableD 33.21'
in accordance wiýthNURiEG-0473:,.. As such, Offgas System Noblel.gGas Activity Montitor alarm,

and: .trip setpoints are not based on I.CFR20. The offgas system noble gas monitor alert setpoint
isset at 1.5 ,times , nom inal full power'background to-assure compliance with ITS:-SR3.7.4A1
whicit equires offgas samnpling be performed within four. hours of a 50%lincrease in offgas
monitoring readings, and' tosuppoiA MSLRM. trip remoyal. The:offgas system noble gas monitor
trip Setpoint is •bed on the 10CFR100 limits for the limiting design basis gaseous wastesystem
ac•ident: which is the offgas system rupture. The range ofthe. noble gas channelsof the main
stack and radwaste/reactor building vent effluent monitors is sufficiently: large to envelope- both

normal anid :accident levels of noblegas ,acivity. The capabilities of these instruments are
cdnsistent with the recommendations :of 'Regulatory Guide 1.97, "Instrumentation for Light W, ter
Cooled Nuclear Power Plants to. Assesls Plant Conditions During' and.Following an Accident,"

'December 1980 and NUJREG-0737, "Clarification of the TMI ActionPlan Requirements,"
November 1980. "hisinstrumentation alsoincludes provisionsfor monitoring and controlling

the concentrations :of 'potentially explosive gas mixtures in the offgas system. The
FUNCTIONALITY and use of this itntrumentation is consistent with the reqUirements of GDC
60, 63,.and 64 ýofAppendix A to 10 CFR--50.
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Radioactive Effluents Total Dose
Bý34

B 3.4 RADIOACTIVE.EFFLUENTS TOTAL DOSE

BASES

This is provided to meet' the dose limitations of 40 CMR 190. that have been :incorporated! into 10
CFR 20::by 46 FR ,18525. This, requires the preparation and.submittal of a Sp-ecial Report.
whenever the calculated doses from releases of radioactivity and from radiation from uranium
fuel cycle sources. exceed 25 rero to the w hole bocly orany organm,exceptithe thyroid (whIich
shall" belimited to less than: or equal•0t•75-fnuem)i. Ifthe.dose to anyvMEMBER OF THE
PUBLIC is estimate d'to exceed the requirements of 40 CFR 190,::the Special Report'with a
r~equest for, a variance, (provided the release conditions resulting- in violation: of 40 C.R 190 have

not already beeneorrected), in accordanewih the.provisionsof40 CFR 190A1 anid:10 CFR
20.405c, is conrsidered to be a•tiiiely request andfulfills the requirements of 40 CFR 190 until
NRC staff actioh iscompleted. The variance7:only relates to the limits of`40 CFR 190, and does
not apply in any'way to the other requi•ements fordoseimitationof 10 CFR 20, as addressed in
3.1.1 and 3I2I.. An individulg is not considered aMEMBER OF THE PUBLIC durimg any
period in which'the individual is engaged in carrying:out any-operation that is part of the nuclear
fuel cycle.
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Monitoring. Program
B 3.5.1

B 3.5 RADIOLOGICAL ENVIRONMENTALMONITORING

B 3.5.1 Monitoring'Pr)ogram

BASES

The RadiologiCal Enviromniental Monitoring Program provides representative-measurements of
radiation and of radioactive materials in those exposure-pathways and for those radionuclides that.
lead to the highest potential radiation exposure of MEMBERS OFTHEPUBLIC resUlting from

he plant operation. Thisi-monito'ing program implements section IV.B..2:of Appendix i to
10 CFR 50 and thereby supplements the Radiological Effluenrt Monitoring P rogram by v1erifying
that themeasurable, coneentrations of radio'active ".materials and levels of radiation are.iniothigher,
thian expected on the basis of the effluent measurements and theý m0delingi4:of the:environmental
exposure pathways. Guidance for this monitoring program is provided by the Radiological
Assessment Branch TelchniealPosition on: Eniv,irqn'ental Monitoring IRevisioIn 1, November
19791, Program changes may be initiated based on op-erational experience.

The required-detecfion capabilities for environmental sample .analyses are tabdlatedini t'erms r f
the lower limits of detecti~on (LLDs), The LLDs required by Table, D3.5.1-3 are considered
optimum for routine environmental measurements in industrial laboratories. It should be
recognized that the LLD is defined as abefore-the-fact limit repiesentinig the capability of a
measurement-system iantd not as an after-the-fact :limit :for a particular measurement.

Detailed discussion-of ihel LLD, and other detectioi liiiits, 6an be found, in
L. A. Currie, "LovWer Limit ofDetection:Defiition andcElaboration of a.Proposed Position for
Radioblgical Effluent and Environmental Measurements,'i. NUR EG/CR-4007 (September 191.4),
and in: the HASL Procedures Manual, HASL-3,00 (revised annually).
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Land Use' Census
B 35.2

B 3.5 RADIOLOGICAL ENVIRONMENTAL MONITORING

B 3.512 Land Use Census

BASES

This isprovided to ensure.lthat chEangeshin the use of ýreas, at:or beyond the SITE BOUNDARY,
are.:identified and that modifications to. the Radiological Environmental Monitoring Prograr are
made if required bythe results of this census. The best information, such as from a door,-t4door
survey, fiom an aeriail, survey, or: fronmc6nsultingwtithlocalI agricultural authorities, shall•be used.
This ,ensus satisfies :the requirements6of Section IVi.B.3 of Appcndix Ito 10 ,CPR 50ýý.

Restricting the census to gadens of greater than 500 square, feet provides assurance that,
significant. exposure path-ways via leafy vegetables wiltbeidentified: and monitored since a
garden of this size isl:-thiemin'imum ,reqtuiredto produce the lquantity (26kg/year) of leafy
vegetables assumed ýin iRGk .!109 fo•rconsumption by a child. To determine this minimum garden

:size, ihefollowing assumptionswere made: (1 20%o) f the gArden was.used for growing broad
leaf vegetation (i.e., similar to.lettuceand cabbage)ý and (2)4the vegetation yield was 2 kg/ni?.

A MILK SAMPLING LOCATION, as defined in Section 1.0, requireS that at9least 10 milig
cows arempresent at a designaited milk sample location. It has been found from past experience;
and as a result of conferring withlocalifarmers, thata minimum of 10 milking cows is necessary
to guarantee anadequate supply ofmil k twice a month for analytical, purposes. Locations with'
fewer than 1'0:milking cows f•ea usalNy, utiliZed for breeding.ptposes, eliminating a, stable
supply of milk for samples. asa result of suckling calves and periods when the adult animals-are
dry. Elevated releases are defined in RG1.1 11, Revision 1,July 1977.
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Interlabbratory Comparison Program
B 3.5.3

8 3."5: RADIOLOGICAL ENVIRONMENTAL MONITORING

B 3.5.63 Interlaboratory Comparison Program

. .. . S. . . . , ... ..

The requii-iiment for paricipation in anI approved Interlaboratory Comparison Piogram is
proVidedto ensure .that independentn checks on the preciion and accuracy of themeasurements of

radioactive materials, in.environmental sample mat-ices ae perfomed as part of the quality
assurance program, f.or envirotmenhtal moni toring in o.rder to demonstrate that the results are vald.
for0th ofSection IV-B.2.of Appendix Ito 1i0CER 50.
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PART I -•RADIOLOGICAL EFFLUENT CONTROLS

.. SECTION 4.0 ADMINISTATIVE ECONTROLS
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Administrative :C'Oiiotiýs
4.0

4.0 ADMINISTRATIVE CONTROLS:

The ODOM.Speci ications aresubject to Technical:Specifications Section 5.5.4, "Radioactivc
Effluent Controls Program,%" Section 5.6.2, "Annual Radiol6gical Environmental Operating
RepOrt" Section 5,6.3, "Radioactive Effluent Release Report," anid Section 5,5.1, "Offsite Dose
Calculation Manual,"
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Special Reports
D 4,!.!1.
D 4.1.2
D 4.4.3

D 4.1 REPORTING; RFQUIREMENTS

D4.11Special Reports.

Special.Reports shall be submitted in-accordance with 10 CFR 50.4'within the time period
specified forteach report.

D 4 .1,2Ahnual Radiological Environmental Operating Reports

in addition to the requirements of Technical Specification ,5.6.2.the report shall also include the
following:

A su rdescriptionr:of the, RadioiogicalEnvironmentaliMonitoring Program; at least two
legible maps, oneý shall cover stations near Wh SITE BO DAY'and the second shall include
the more distýant stations,,covering al sam le•ocations keyed to a table giving distances and
directions from the centefline of one reactor; the resultS of license'participaiion in the
Interlaboratory Comparison Program, required by ControlD 3.5.3; discussi6o of all deviations
from the SamplingSchedule of Table D 3.5,1; and discussion of al analysis in which~the LLD
required by Ta1SI D315A-3 was not achieva4ble.,

,D 4.1.3,Radioactive Effluent Release Report

The Radilolgzial. Effluent.Release Rcport described inTechnical Specificationisection 5.6.3:
shall include:

o An annual summary of hourly meteorologicaldata colle4ted over the previous year. This
annual summary may' be either in the form of an hour-by-hourlisting on magnetic tape of
wind speed, wind direction; atmospheric stability, and precipitation (if measured), or in the
form ofjoint frequency distribution hof wind speed, wind direction, and atmospheric stability.
In lieu .Of submission. with the"Radiological Effluent Release Report, the i c ensee has theý
option of retaining this summary of required meteorological data on site in a file-that shallbe.
-provided to the.NRC upon request.

o..An assessmerit of radiation doses: from the radioactive, liquid and gaseous effluents released
from' the unit during the previous year..

(Continued)
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SpecialReports
D 4.1.3

D 4.1.3 Radioacie iEffluent Release Report (continued)

* As assessment of radiation doses from the radioactive liquid. and gaseous effluents to,
MEMBESk§ F T H E PUBLiC from their activities inside the SITE BOUND ARkY during the

report period. All assumptions used in making these assessments, i.e., specific activity,
exposure tiMe, and location shall be incltded-in these reports. The assessment of radiation
doses sliallbe ýpeffoinned in accordance:withthc methodology and parameters in Part II.
As assessment of doses to the likely most exposed MEMBER OFTHE PUBLIC. from reactor
releases and other neabyuranium fuel cyclesour.es, i,ncluding doses from primary effuent
pathway s and direct.radiation, for the !previdus calendar, year to show confo-rmance with 40
CFR 190, 'Environmental Radiation Protection: Standards for Nuclear Power Operation."
Acceptable methods for calculating the dose contribution:from liquid and gaseouIS effluents
are givenl in Pr I

, A list of unpidlanndreleases ftomthesite toi-NRESTRICTED AREAS of radioactive
materials,'in gaseous and"liquid effluents made: during the: reporting period.

* Anyc'hanges made during theý reporting period to the, PROCESS CONTROL PROGRAM
and to the OFESITE.DOSE CACULATIONMA AL (ODCM),

o Any najorchangeS toi~iquid,gaseous, or solid radwaste treatmentsystems pursuant to' 1D 4.2.

" A listing ofnew locations for dose. calculations and/or environmentalImonitoring:identified,
by'the land use census pursutant to Control D. 3.5.2.

* An explanation of why the nonfunctionality of liquid or gaseous effliuent monitboing
iinstrumentation WasnOt co.rected withein te time specified in Controls D13.3.1 and D 3.3".2.

* Description of events leading to liquid holdup tanks exceeding the limits of. TR 3.,7.7.
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Major Changes to LiqUid, Gaseous, and Solid Radwaste Treatment System.
D4.2

D 4.2 MAJOR CHANGES TO LIQUID, GASEOUS, AND SOLID RADWASTE

TREATMENT SYSTEM

--------------- ................... -..... I.. =-,- -N T • .- - ----.-=+ -•-',= +-=-------•--. ..

.Liceensees. maychoose to submitihis information as part of ihe annual FSAR•.update.

Licensee-1initiated major changes to the radwaste treatment systems (liquid, gaseous,and solid):

a. Shall be reported totthe Commission in theRadioactive Effluent-Release report for the

PeiSod in which the. evaluation was reviewed: by the ýSORJC The discussion of each change
-shall .contain:

S:Asumrniary of the evaluationthat led to the determinationthat the chaPge .coul-dbe,
made-in accordance with 10 CFR 50.59.

2. Sufficient detailedtinformation to ,totally support the reason for the change.without
'benefit of additional or:,supplemental informiation;

3. A detailed description of the equipment, components, and processes involved and the

:interfaces with ,other. Plant systems;

4. An evalbati6n of the'change, which shows:the predicted 'releases :of radioactive
materials iný liquid and gaseouseffluents and/or quahtit: of solid waste that differ from

those previously predicted in the license applicationand, amendments thereto;

5. An evaluation:of the change, which shows the exPected maximu exposures to0a

MEMBER OF THE PUBLIC in the UNRESTRICTED AREA and to thegenteral
population that differ from those previously estimated in the license application and

amendments-thereto;

6. A comiparison'of the predicted releases of radioactive materials,'in liquid and gaseous
effluents and in solid .waste, to the actual releases for the period that precedes the time

when the.change is to be made;

7' An estimate of the exposure to plant operating personnel as a-result ofthe change;,and

(Continued}
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Major Changes to Liquid, Gaseous; and Solid Radwaste Treatment System
D 4.2

D 421 MAJOR CHANGES TO LIQUID, GASEOUS, AND SOLID. RADWASTE
TREATMENTSYSTEM (c6ntinued)

8. Documentation of the .factitatthe change was reviewed and foundiacceptableý.kby the

SOhRC.a

b. Shiall become effective upon :rcvkw• anad acccptancc~by ihc SORC.
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Revision:130

September'20071 4:,2-2



PART II - CALCULATIONAL METHODOLOGIES



1.0 LIQUID EFFLUENTS

Senrice Water A and B1, Cooling -Tower Blowdown and the Liquid Radioactive: Waste
Discharges comPrise the Radioactive Liquid Effluentsat, Unit 2. Presently there are no
'temporary outdoor tanks containing-radioactive water capable of affecting the nearest
'known orfutuire Water supply in an unrestricted areal. NUREG 0133 and Regulatory

•Guidet 1109, Rev. 1 were followedinrthe development.of thisrsection.

LI. .Liquid Efftiuent Monitor :Alarm Setpoints

1.1.1 Basis

'The concentration ofradioactive material released in liquideffluetits to
'UNRESTRICTFD AREAS (see Figure D 1.0-1) shall be limited to ten times"the.l

€orcentr'ations Specified in 0 0CFR, 20, Appendix B, Table 2,,Column 2, for
radionuclides other than dissolved'or entrairiedf noblegaseS. F6rdissolved or entrained
niobles gases, fthe conrceitration-shall b-e limited to 2E-04' uCi/mi total activity.

1.1.2 - Setpoint Determination Methodology

1.,l 12,1 Liquid Radwaste EfflUent Radiation Alarm Sepoint

The'.Liquid Radioactive' Waste System Tanks are pumped to the discharge tuinel i hich
in,'turn flows directly to 'Lake "Ontario. At the end of the dischage tunnel in Lake
Ontario, a diffuser structure has been installed. EIs purpose is- to maintain surface water
temperatures low enough to meet thermal pollution limits. However, it also'assists iný the
near field dilution of any activity released. Service Water and the Cooling Tower

Blowd6wrn are also pumped to the discharge tunnel and will provide, dilution. Ifthe
Service Water or the Coolinig ToWer Blowdown is found to be contaminated' then its
activity will be accounted for when calculating the -permissible radwaste effluent flow for
a Liquid Radwaste discharge. The liquid Radwaste System Monitor provides alarm and

automatic: termination of release if'radiatioii levels above ,its alarm setpoint are detected.

The radiation detector is a~sodium iodide crystal. It is a scintillation device. The crystal
is sensitive to gamma and beta radiation. Howe-er, because. of the metal walls of the
sample chamber. and the absorption characteristics of wafer, the monitor is not
particularly sensitive 0t 'beta radiation. Actual detector response E ( cGJCFD, cpmC has

been evaluated by placinga sample of typical radioactive;waste into the-monitor and
recording the gross count rate, cpm. A calibration ratio was developed by dividing the
noted detector response, E- (c.qj/C F) cpm, by total concentration of activity Fj(cci),
uciicc.- The quantification of the gamma activity was complete.with gamma

spectrometry equipment whose calibratfio is traceable:to NIST. This calibration ratio

verified the inanufacktretrs prototype calibration, :and any subsequent transfer
calibrations perfirmed., The current calibration factor (expressed as the reciprocal
conversion factor, iCi/mllcpm),iwill be used for subs'equeht setpoint calculations in the.

determination of detectorresponse:

E2,(Q~/CF Ej(CG~J/CF1
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Where the factors are as defined above.

The calculations of the required dilutio0 factors (RDF)arc performed as.-ollows:;

RDF = Z'MEGgaimmafrc.tion = i(-C /MECQ)

RDFTOTAL = MEC total fraction = (CI/MECj')

RDF7 is Used to calculate the liquid radwaste effluent radiation monitor setpoint. This
monitor is a gamma detector and has little or no response to0 ,'non,gamma, emitters. Useof
RDFy .rather than RDFTOTAL, to determine the monitor setpoint preyents the condition
where a tank with gamma conccntrations near their LLD: cannot be discharged .due to,
spurious alarms receiv.ed becau'se the. setpoint is close to the moniitor background.
IRDFToTAL is usedto determine e.minimum dilution factorrequiired to discharge the
tank contents based on. all activity, both gamma and non gamma, in thetank.This
ensures that 'the concentf'ations of all' radioactiv'e materials released in liquid effluents "
will tmeet DLECO 3.li:,1..Nong a:mmaemittinig nuclide activity, excepti'tritium was initially
estimated based on the expected ratios to quantified nuclides as listed.in the FSAR Table.
11.25. Fe.-55, Sr-89 dndlSf-90 are 125, 0.25 and 0.02 times, respe.ctivelythe':
concentratior• of Co-60. Currently, non gamma activityeexceptftritium is estimated using.
the resulfs f rnm the, latest AaxyIs of composite 'sample".

Tritium concentration, isassumed to equal the latest concentration detected ifi ,t.th e
montlily tritium analysi§sof liquid radioactive waste tanks disciarged.

Nominal flow rates of-theLiquid.Radioactive Waste SystemTc as discharged is< 1,65
gpm while dilution flow from the Service Water Pumps, and Cooling Tower Blowdown
cumulatively is typically oýer 10,200 gpm. Because of thelarge amount of dilutionthe
al•r. setpoiit could b:. substantially greater tthan that which would correspond to: the
concentration actually in the.tank. Potentially a discharge could continue even if the
distribution of nuclides inthe tank-were substantially different from the grab sample
obtakied'prior to dischafge !which, was used; to establish the detector alarrm point. To
avoid this possibility of "Non. representative Sampling" resulting in erroneous
assumptions about the discharge of a' tank, the tank is recicifilated fora 'minimum of 2.5

tank volumes prior to sampling.

This• monitor's setpoint takes into account the dilution of Rad ,waste Effluents'provided by
the Service:-Water and Cooling Tower Blowdown flows. Detector response for the
nuclides to be discharged (cpm) is multiplied by the Actual.Dilution.Factor (dilution

flow/waste stream flow) anddivided by the Required Dilution Factor. (total fraction of
the effluent concentration inthe waste stream). A safety.factorjs used to ensuie:that the
limit is never exceeded, Service Water and Cooling Tow'er Blowdown are normally
non-radioactive. If they are found to be contaminated prior to a Liquid Radwaste
discharge then an alternative equation is used to take into account the contamination. If
they become contamiinated' during a Radwaste discharge, then the discharge will be
immediately terminated and the. situation fully assessed.
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Normal Radwaste Effluent Alarm Se tppint Calculation:

Alanr Setpoint -0O8 * TDF/PEF * TGC!CF * !/RDFy 4I Background,

Where:
Alarm Setpoinnt" The- :Radihtion Deteqctor Alarm Setpoint, cpm
08 = Safety Factor, unitless
'iDE = Nonradioactive dilution flow rate, gpm. Service

Water Flow (range from 30,000 to 58,000 gpm) )
Blowdown flow (typically 10,200:gpm) - Tempering

Ci = Concentration-ofisotope :i .in Radwaste
tank prior to'dilutipn, I.i/ml ,(gamma + non-gamma emitters)

CF. Detector response for isotopeiiý net+L±Ci/ml/cpm"
See Table.D 2-1 for~d list of nominal values

PEF T=he permissiblie.Radwastd'Effluent Flow rate, gpm, 165 gpm is
the maximum value used in this equation.

MEG, Maximum Effluent Concentration, ten times the limiting
effluent concentratibn for isotope. i from 10 CFR 20 Appendix
B,;Table 2, Column 2; tCi/mI

Background Dtector.,response when sample chamber is filled
with nonradioactive water,: cpm

CF - Monitor Conversion Factor, p.Ci/mllcpm, determined at. each,
calibration of the .effluent 6monitr or.

c€, = Concentration of gamma emitting nuclide in Radwaste.tank
prior to dilution, -RCi•m!

TGC = i CG. = Summation of allgama'emitfing nuclides (which, monitor
will rcspond'to)

E (CG/CF±) =. The total detector response when exposed to the
concentration of nuclidesin the Radwaste tank,
cpm

R EP .= .(C.Gj/MEC±i)= The total fraction of ten times the 10 CFR20, Appendix B,
Table 2, Column 2.limit that is.in the Radwaste'.
tank, unitless.. This. is ailso knjown as'th.e Required Dilutfi&
Factor Gamma.(RDFY).

TGC/CF = An approximation to: Yi.(cGj/cFi using CF determined at,
each calibration, of tlie effluent monitor

TDF/P.EF = An approximation to (,TDF;+ PEF)/PEF, the Actual Dilution
Factor in effect duringa discharge.

R-DF 0  (/ocj=I c1 o) - The .total fraction oftený times the 10 CFR 20, Appendix B,
Table 2, Column 2 limit that is in, the Radwasite: tank, unitles s.
This is also known as the Required DilUtion Factor-Total aid
includes both the gamma and-non-gamima emitterS.

Tempering A: diverSion of some fraction of discharge flow to the intake
canal for the purpose, of temperature control, gpm.
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Permissible _effluent flow, PEF, shall be calculated to determine that the maximum
effluent concentration will not be exceeded inthe discharge canal.

PEF TDF
(RDFTotai) 1).5

if Actual Dilution-Factor is set equal:to the Required Dilution Factor, then the alarm

points required by thed:aboVe equations correspbnd to a concentration of 80% of the
Radwaste Tank concentration. Nodischarge :could occur, since the monitor would bet in
alarm, as soon as.-thc dichargc Iommeicd Tovoidthis situation, maximum allowable

radwaste discharge flow: is calculated usinga multiple (usually 15 to 2) of the Required
Dilution Factor, resulting in discharge:canal concentration.of2/3 to 1/2 of the maximum
effluent•concentrationt prior to alarmiafid termination of rcleasc;. If no gamma emitters
r t ih adwaste Tank samples then the diation monitor setpoint will be

based on assuming gamma activity at the LLD ofthei most limiting nuclide from recent
discharges. In p tforming theal'armcalculation, the smaller of 1,65 gpm (he maximurn
possib Ie .flow) andi PEF il II be. used.

To&ensue the alarm. setpoint ýis not exceededw an alertalarm is providcd. The alert alarm
will be- set, in accordance with the equation above using a4Safety factor of 0.5, (orlowe4r)
instead of 0.8Q.

1A.12.2 Contaminated Dilution Water Radwaste EfftijentModnitor Alarm Set•pint Calculation:

The allowable discharge flow rate for a: kadwaste tank, when one of the normal diliution
streas(ServiceWater A, service water B,.or Cooling Tower Blowdo•) ýis
contaminated,, will be calculated by an iterativeprocess. Using. Radwaste tank;
concentrations withoattal liquid effluent flow.rate, the resulting fraction ofte
maximum effluent con.centration in the discharge canal willbe calculated.

FMEC =i(i MFCO1 )

Theri the permissible radwaste effluent flow rate is given by:

PEF = Total Radwaste Effluent Flow
FMEC

The correspondinghAlarm Setpoint will, then be calculated using the following equation,
with PEF limitedas above.

TGC/CF
lann Setpointf 0.8 + Background

FMEC
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'here:
Alarm'Setpoint
0,.8

is:

CF

:MECI

PEF
:Background

TQC/CF =

% [F.C).

Yicjc

- The Radiatibn Detector Alarm Setpoint, Cpm
- Sgfety' Factor,, Unitless

An Effiluent flow rate for stream s, .gpmn.
- Concentration'Iofisotope i1 in Radwaste

tank prior to dilution,;.mtC i/ . .
-Concentration. of isotope i in.Effluentrstream :s
includingthie Radwaste Effluentttank,
:undiluted, pCi/m!
Average detector responrsefor all isotopcs in the waste, stream,
nget ivCiiml/epm

- Maiimum Effluent Concentration, ten.times the effluent
concentrafionlimitriifrisotope i:from 10CFR20 Appendix B,

Table 2, Column 2, Ci/mil
- The permissible Radwaste Effluent ',Flow rate, gpm
- Detector response when'sample chamber is filled

with ,onradioactive Water, cpm
The total detector responsewhen .exposed to the
Sconcentaftion of nuclides -inthe•Radwaste ank,_
cpm

- The' total activity of nuclide i in all Effluent,
strea•s, rCi-gpmiml

S The% totalLiquid, Effluent Flow rate, gpm
(Service Water & CT Blowdown & Radwaste)

.1.2.3 Service Water and Cooling, Tower Blowdown Effluent Alarm Setpoii'

These:mniitor setpoints:dI not take any creditfor dilution of each: respectiye effluent
streamr. Detector response for the distribution of nuclides po•tentially disc'harged is:
divided by the total MEC fraction of the radionuclides potentially in the respective
stream. A safety: factoris used to ensure.that the limit is never exceeded.

ServicePWater and Cooiing •Tower Blowdown are normally non-radioacti ve. Ifthey are
found 4o be contaminated by statistically significant increase ýin detector response then
grab samples Will be obtaine'd 'and analysis meeting the LLD requirements of Table D

,3.11- 1 c6mpleted so that anmestimate of offsite dose can:be made and the: situationifululy
,assessed.

Service Water A and B and the -Cooling Tower Blowdown are pumped tothe disqharge
tunne, l Which in turn flows directly to Lake Ontario. Normal flow rates for each Service!

Water Pump is 10,000 gpm while that for the Cooling Tower Blowdown may'be as much,
as. i0,200 gpm. Credit is not taken, forfany dilution of these individual effluent streams.

Thel radiation detector is a sodium iodide crystal. It is a.scintillation device. The crystal
is sensitiveto: gamma and beta radiati6n. However, because o.f the'metal wal Is in its
sample chamber and the absorption characteristics of water, the monitor is not
particularly sensitive, to beta: radiation,
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Detector response Y (Cj/C'Ffi has been evalfuated by placing a diIuted sample of
Reactor Coolant (after atwo• hout decay) in' a representative monitor•ad notingits gross
countrate. Reactor.Coolant.wasý chosen because it represents the moýstlikely
contamintat of StationlWaters.

A two hour decay was chosen by judgement of the staff of Nine Mile Point. Reactor
Coolant with ,no decay coritains a considerable amount of very energetic nuclides which
would bias the detector response term high. However assuming a longer tihan 2,lhour,
decay is not realistic as theý most likely' r•lease mechanism is'a leak thrbought the Residual

IHeat Removal Heat.Exchangers which would contain Reactor Coolantduring
shutdowns.

Sexrice Water and: Cooling Tower, Blowdo-wn Alarm SetpointEquation:

Alarm Setpoint, O6-1 AICIF , Ii Ci/ [!i (Ci/mEti)] + Background.

Where:

Alarm Setpoint

Ci

CFI

MECJ

Background

E (Ci/CFt)

CF

S The Radiation nDetector Alarm S tpoint,
cpin

S- :Safety Factor, unitless:
- Conientration of isot6opeý i in potential: cntaminated'stream,.

gci/ml
- Detector response for isotope.i, ,net .iCi/mjcpm

See Table,2-1 for a~list 6fribminal Values
Maximum Effluent Concentration, ten times the effluent
concentration limit for is6t6pe i from 10 CFR;20 Appendix B,
TIable", 2, Co lumn 2, i±Cilml.
-Detector response when, sample chamber is filled
with nonradioactive w6ater,5 cpm

- 'The total detector responrse when exposed' to the
concentration of nuclides, in the potentia•
contaminant; Cpm

= Thetotal "fraction of ten times the 10 CFR20, Appendix B,
Table 2, Column.2 limit that is in the potential contaminated
stream, unitless.

- An approximation to: • i: (cicFi), determined
at eich calibration of the effluent m6nitor

- Monitor Conversion Factor, j±Ci/ml/cpm

'• .2. Liquid:Effluent C onbceitation Calculation

This calculation documents compliance with Secti0n D 3.1.1 of Part 1:
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As required by Technical Specification 5.5.4, "Radioactive Effluent Controls Prograi,"
the concentration' of radioactive maiterial released in liquid effluents to
UNRESTRICTED AREAS(see.FigureD 1.0,Il) shall. be limited toten times the,
,concentrations specified in ! 0 CFR 20, Appendi.xB, Table.2, Coluin 2,, for
radionUclide's other th andissolved or entrained: noble gases. For dissolved or.entrained
noble gases, the- concentration :shall be limited'to,2E-04 microcurie/m! total adtivity.

The concentration of radioactiVity from Liquid Radwaste, Service Water A and B and
the Cooling Tower Blowdown are included in the calculation. The calulautionis.
performedfor:,a'specific period of time. No'credit is:taken foraveraing. The limiting;
concentration is calculated as: follows:

FMEC -~j [5 Fql/y_5 (;F,) E(C#3 +MEc±)]

Where: FMECý

Cis

'Y_, O(C/M.EC±)

N The. Fraction of Maximium Effluent, Concentration,
the ratio at the point of dischargeof the -actual
concentration to ten timees the limitifng
co6ncentratioin of 1'0 CFR 20, -Appendix B, Table'2,
Column 2, for radionuclides other .than dissolved or
entrained noble gases, unitless

- The concentrati'on'of nuclideýi..in a particular
effluent stream s, ptCi/rrd

= The flow rate of a partijcular effluenitstream s,:gpm
- Maximum Effluent Concentration, ten times thei

limiting Effluent Concentrati0n.of a specific
nubciideii from IOCFRR20, Appendix B., Table:2 ,
column .2, (for noble gases, the conceniration 'shall,
be liniited~to 2E4 microcurie/ml), 4Ci/mil

' hThe Maximum Effluent Concentration,:fraction of
stream s prior to. dilution by other streams

= The total flow rate of all. effluent streams .s, gpm

1.3,

A value-of less than one for the.MEC fraction is.required for comipliance.

Liquid Effluent Dose Calculation Methodology

The dose or dose commitment-t a-MEMBER.OF THE PUBLIC-from radioactive
mrnaterials inliquid, effluents released, from each unit, to UNRESTRICTED AREAS (see
Figure D i.0,-41) shall be limited;

'a. During any calendar quarter to ,less•han or equal to 1.5mrCm to 'the whoie body
and to lessý thanor equal to 5 mrem to any.organ, and

b. During any calendar year to less than, or equalto 33 rrem to the whole body and to
less than or equal to 10 mrem to any organ.
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Doses due to Liquid Effluents are calculated monthly .for the fish and.drinking water
ingestion pathways arid the external sedirnent exposure pathwys from :all detected
nuclides in liquid effluents :released to the unrestricted areas using the following
expression from NUREG 0.1. 33, Section 4.3.

Where:

t = The cumulative dose commitmentto the total body or any organ, t fromnthe
liquid eftluents for thetotal time periLd.4i.(AT 1  mrem

ATL -The iengýh of the Lth time period over whi.CiL and FL areaveraged for
all liquid releases, hours
The average concentration of radionuclide, i,,in undiluted liquid effluents
duringltime period A•,. Tfrom any liquid release -,Ci/ml

Aii = The site;relate d ingestion, do'secom"mitiment :factor for the maximum
individual!to the total body or any or gan tforeach identified principal
gamma or'beta emitter, mrerinhrper: iýCi/i•l. Tab, iePD2-2.

FL. The near field average diluti6onfactor for Cii dtinig any liquid effluent:
release. Defined, as theratio of the maximum undiluted liquid waste flow,
during releaseto the product of the ave&age floWfromthe site discharge
stiutctre to unrestriced receiving' waters times 5.91, (5.9 is the site specific
:applicable, factor for the mixinga effecti:of the discharge sructue.) Seethe
Nine Mile Point' Unit 2: Environmental Report - Operating License Stage.
Table 5.4-2 footnote 1.

These factors canbe ibeated. to batch release parameters as follows:

FL = PEE, / (TDF,,x 5 9) (Terms defined in Section 1J.2. 1 andabo.vde)

ATLEL [PEF (gpm) x AT (min) x 1.67E-2:(hr/min)] /[TDF (gpm) x 59]
[TV x 283E-3 (hours)] / TDF

For each batch,. PEF (gprm)x AT1 (min) =.Tank Volume.. For each batch, a dose
calculation, common constant (ATLFL) is calcuilatedito be used with the concentration .of
each nuclide and dose facto'r Aj, tO calculate the dose to:a receptor. Normally, the
highest doseý factor.:for.any age group (adultj teen, child, infant) will'be used for
calculation, but specific age-group calculationst.o demonstrate compliance may be
performed if required.

,1.4 Liquid Effluent Sampling Representativeness

There are foux tanksjin the radwaste system.designed to be discharged to the. discharge
canal. These tanks"are labeled 4A, 4D, SA,z and 5B.

Liquid Radwaste Tank 5A and 5B at Nine Mile Point Unit2 contain a sparger spray rin , g
I which assists the mixing of the tan contents while'it is being rccirculated~prior to.
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sampling. This sparger effectively-mixes the tank four times faster than simple.
recirculation.

Liquid'Radwaste Tank 4A and 4B contain a mixing ring but no :sparger. No 'credit is:
taken for the mixing effects of therfing., Normal recircUlation flow is, 150-0 gpm for tank
JA and 5B3, 110 gpm for tank 4A and 4B. while each, tankcontains up to 25,0,00, gallons
although the entire contents arejnot .dis'charged. To assure that the tanksareadequately
mixed prior to' sampling, it is a plantdrequirement that the tank be recirculated for the
time required to pass 2.5 times the volume-of the;tank:.

Rkecirculation Time= ,5TIRM

Where:.
Recirculation Timeý Is, the minimum timejto .recirculate the TaAk; rin
2.,5 IS the plantrequirement, unitless
T = Is the tank volume, gal
R• = Isthe. reclirculationflow rate, gpm,
M = Is thefactor that takes into account the mixing of the

sparger,• unitless, four for tank,5A and B, one for tank 4A
.and B.

Additionally, ihe Alert Alarm, setpointof the Liquid RadwasteEffluentt monitor is set at
apprpximately 60% of the High alarm setpoint. Thisl alatm will give indication of
inc6mplete mixing with adequate margin before exceeding ten times ,the effluenft.
concentration.

Service IWater A andB, and' the Cooling Towcr Blowdown are simpled from the
radiation monitor on each respective stream. Thesemrnonitors continuously ,•ithdraw a,
sample and pump it back'to the'effluent stream. The length of tubing between the
continuously flowing sample and tie sqamhple spigot contains less tha 200. m0, which 3is
adequately purged. by requiring a p~urge& of at least I !iter when, grabbing a sample.

1.5 Liquid Radwaste System FUNCTIONALITY

The Liquid Radwaste Treatment System, shall be FUNCTIONAL and used when
projected doses due to liquid radwaSte effluents w•ould exceed 0.06 mrem to the whole

body-or 0.2 mrem'to any:organ ina.3'1-day period. Cumulative doses will be' determined
at least once per 3 Ldays (as indicated in Section 1.3) and doses will also be projected ,if
the trdwastLLe ttreatment sy stemss are not being fully utilized.

The system collection tanks are processedas' follows:.

1) Low Conductivity (Waste CollectorO: Radaste Filter and Radwaste
Dernineralizer or the Thermex System.:

2) High Conductivity (Floor Drains): Regenerant Evaporator, oi theTThermexSystem.
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3), Regenerant Waste: %If resin regeneration is used at NMP-2; the waste will he
processed through theregenerant:evaporator or Thermex System.

The dose projection indicate, -bove wllbe prformed in:accordance with the
methodology of Section 1.3.
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2.0 GASEOUS EFFLUENTS

The gaseous :effluent release points are the stack and ýtheý combined Radwaste/Reactor
Building vent. The stack effluent point includes Turbihe Building.venftilation, main
condenser offgas. (after charcoal bedholdup),-and Standby Gas, Treatnent'Systern
exhaust. NUREG 0133 and Regulatory• Guide 1.109, Rev., 1 were followed in the,
development, of this sectiont.

2.1 - Gaseous Effluent Monitor Alarm Setpoints

2. 1 1 Basis

The doserate from radioactive materials'released in gaseous ýeffluents from the site to
areas ator beyond :the SITE BOUNDARY (see Figure D 1.0--1)shall belimited 'to the
follownig, i'n-,'ccordance with TecfhicalSp6ecificatin i5 .5.5 :

a. For noble gases: Less than or eq0ualto 500'mrem/yr to the whole body and less
thandofrequal to 3000 mreyrthO" th eskin, and

b. For iodine-131, for iodine-7133,-for tritium, and for all radi'oiuclides withlhalf-lives
greater than 8 days: Less than or equal to 1500 mrem/yrftoýany organ.

Thenrdioiativyity rate of noble gases measured at the recbihbr' effluent shall beless
than or equal to 350,000 .microcuries/second after decay of:.30 minutes during offgas
system operationin accordance with TechniicdalSpecificatifi 3.7.4.

.2.1.2 Setpoint Determination Methodology Discussion

Nine Mile Point Unit 1 and the James-A FitzPatrick nuclear plants occupy the same. site
as Nine:Mile ,Point Unit 2. Because o the i hdependence of thesi plants' safet systems,.
control rooms and operating staffs it, is'assumed that simultaneous accidents are nota
likely tovoccur at the different units. However, there are two: release points' at Unit 2., It
is assumed thatfif an accident were'to olctcur :at Unit 2 that both release points could be
invol:ved .

thof' etpoint for Gaseous.Effluent Noble Gas.Monitors are based on a dose rate"
imiitlof500 mRem/yr to the Wh6leBody. Since there are tw0o.release points at Unit2,

.the doseratelimit of'S00 mRerdmyr is divyided: equally for each release pdint, bt may he
apportionhed 'tfherwise, if required. These ,monitors ate sensitive to. only noble gases.
Because ofthis itis considered impractical to base their alarm setpoirntson organ'dose
,rates due to iodines or particul ates. Additionally skin dose: rte is'rinever significantly
greater than the whole body dose rate. Thus the factor R whichmisthe basis forthe alarm
setpoint calculation is.nominally takenwas equal to 250 mRem/yr. If there are significant'
releases from any gaseous release point on the site (>25 mRem/yi) for an extended
period of time then the setpoint will be recalculated with an:appropriately smaller value

forR.

The high ialarm setpoint for the Offgas Noble Gas monitor is'based on a limit of 350,000
uCi'/sec after 30-minuite delay. This is.,the release rate for which a FSAR accident
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analysis was completed. At this, rate the Offgas'System charcoal beds willnri~t contain
enough activity so that their failure and subsequent release of activity will present a,
significant offisite. dose assuming accident meteorology.

Initiatiy, in accordance with-Part I, Section D 3.3.2, the Germanium multichannel
analysis systemsof-the stack and vent will be calibrated with gas sandards(tfraccablc to

NIST) in akccirdance With DSR 3.3.2.9. Subsequent calibrations may be' performedwith
gas stahdards, or with related; solid sources., The quarterly Channel Functional Testwwi~l•
include FUNCTIONALITTYofthe 30cccihamiber and tlie dilutionstages to ednfirm
mnonitor high range capbility, (Appendix D, Gaseous Effluent MonitoringSystem).

2.1.2.1- Stack.Noble Gas, Detector Alarm Setpoint Equaition.

The stack atNine.Mile Point Unit 2 receives; the Qffgasiaf•efrcharcoal bed day. Turbifie
Buildin~g Ventilation andthe Standby- Gas Treatment, system exhaust. The.Stuadby.-Gas
Treatment;SystemExhaus-ts l.the primary containment"durihngnormal, shutdowns and
maintains a negative pressure on t1he, Reactor Building to 'maintain-secondary
coritainment iity. The Standby Gas Tteatmtentil isolate.on high radiation':
detected (Ibythe SGTS,,monitor) during primary containmetf purges.

The stacknoble gas. detector is:made of germanium. Itis sensitive to only gamma."
radiation. H-fowexer, because it is. a computer ba'sed multichannel analysis sy.stem it is.
able to accurately qudftify the actiVity released interms ofuCi.0ofspecific nuli*des.
Orly pure alpha and beta-emitters.are not detectable, of which there are no omp.imion
noble gases. A distribution of Noble`Gasesý coiTesporiding to offgas is chOsen +for the
nominaaliarm.setpointtcalculation. Offgas is chosen becauseit represents the most
.significantcontaminant of-gaseous activity in theplant. The release rate.Qj .c6fesponds'
to offgas, con-eentratio.n' expected with the plant design limit for fuel failure. The.alarm
setpointnmay betrecalculated if, a significant -release is encountered. In that, case the.
actual distribution: of noble gases will beg.Ps in the calculation.

The following, calculation will-be used for the initial Alarm Setpoint.

... O.,8R• _____Qf

Alarm Setpoint, PCi/sec

0.8 = Safety Factor, unitless
.R Al.~dlocation Factor. Normally, 250 mrem/yr; the vlue must be :6500

mremlyr or less depending upon the dose rate from other release.
,points within the. site such thatthe.total dose rate .corresp'onds, to
<`500 mrem!yr

Q= Therelease rate of nuclide i,pCi/sec
Vi The constant foreach identifiednoble gas. nuclide accounting forthe

whole bo Idy dosefrdm thc~elctated finite plume listed on Table D 3-
2, mrem/yr per .tCi/sec

W.O • )The total release rate of noble gas nuclides in the stack effluent,
:gCisec
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E (QeVy) The -total of the product of each.ijsoto pe
Srelease rtetimes :its reSpecti~e wh1eol body pluffe constant, mrem/yr

The alert alarm is normally set at kls'sthain 10%: f thelbhigh ala'rm

V2.12.2 Vent Noble Gas DetectorAlarm iSetpoint Equation:.

The vent contains the Reactor Building ventilation above and below the refuel floor and
ihe Radwaste, Buildingc ventilation effluents. The Reactor Building Ventilation, wI
isolate when radiation' monitors detect high levels oflradiation(these are separate
monitors, not'otherwise discussed'in the ODCM). Nominal flow rate for the ven is,
2.37E5 CFMI

This.detector is made Pofgermanium. h!,,is sensitivetoonly, gammaradiation. How0ever,
becaus'e it iscin:'mputer based multichannel analysis system it is able to accurately
,quantify the ativity released in terms of ýCi of specifiIc nuclides. .Oniy pure alpha and
beta emitters are not detectableof whichthere. are n commonfnoble gases A
distribution,'of Noble 6a'se correspontding to that~expectedd wit~h the ,diesin limnit for fuel
failure offgas is~chosen for, the nominal alarm setpoint calculation. Offgas is chosen-.
because it represents the,:most significarnt.cont-ain•ntof gaseous activity iniite plant.
The alarm setpoint may be recalculatedif a significant release is. encountered'.,In that
case the:actual distribution of noble gases will be used in the calculation.

Alarm tpo .int, Ci/se.c < (w Q )

Where:

0.8 = Safety Factor, unitless
R- : Allocation.Factor. Normally, ,5 rrmien-yr;"thevalUemmust'be

5000 mremIyr or less, depending upon the dose rate from other
releaselpoints ýwithin the: site sUch that the total rate
corresponds to < 500 mrem/yr

Qi - The release rate of nuclideji, ltICi/sec
(X/Q)V The highest annual average atmosphefic dispersion coefficient

at:the site boundary as listed in ihe Final Environmental
Statement, NUREG 1085, Table D-,2, 2.O0E-6 sec/mr3

K1  - The constant for each identified noblegas nuclide accounting
for the:whole body dose,'from the'semi-infinite cloud, listedon
Table D 37-3,-nirem/yr per jiCj/m 3
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(QJ The:total releaserate of noble gasnuclides in thevent effluent,
uCi/sec
The.-total;ofthe .prodtict:of the each isotope release rate'times
its. respective whole body immersion constant, mret yr per
sec/nm

Theatert~alarm is normally set at itess.than 10M% of the high ala r.
2.1.2.3 Offgas Pretreatment Noble Gas Detector Alarm, Setpoint. Equation:

TheOffgas systemn has a radiation detector downstream of the recomlbiners and before-
tihe'charcoal. decay beds., The.Offgas, 0aferdecay, is exhaustedjto the main stack.. The
system4wil! autoithatica1!y i'slIfe if itspret eatiient radiation 'm'onit6r :detects •l1evels of
radiation above the high alarm setpoint.

The'Radiati6onDetector contairsmplastic" scintiliator disc.. It isa•beta scintillation
detector. Calculation H21C7070,"'Offgas Radiation Monitor (2OFG-RE13A and i13B)
Aieit and .Alaýr Setpoint Deteriniation, a sums. a Idistribution of offgas coresofdi.ig
to that'expec tedwith the design limitfor-fuel'failure to establishthe,ýsetpoint Calculation
Table 51 .tabulates Alarm/Trip-setpoints as a function of Offgas flow duetodecay from
the Recombiner discharge to the monitor/saipling locati6n. The monitor. design
response :values are confirmed during periodic calibration using a Transfer Standard
sourcetraceable to the primary calibration perfo'rned by the vendor.

Particulates :and lodines are not included in this calculationbecausenthis is :azn6blegas.
moritior.

To:provide an alarm in the: event of failure of the offgas system fl6w instrumentatibn, the
low flow aarmsetpointwill'be set atir above 10 stfm,. (well below'normal system
flow)i and thchigh flow alarm setpoint will be setait or below .10 scfm, which is well
above expected steady-state flowOrates With .a tight condenser.

To.provide an alarm for changingconditions, the alert alarm will normally be set at less
than-or equaltio 1.5 times nominal full powerlbackground (average,,+3 standard
deviations) toenisure that the Specilic Activity Action required byITS SR3..:74, !, are"
:implemented in a timely fashion.

(ACT.) (2.12 •E,03) Ti(Ci/CFj ) + Background

AlarinSetpoint, cpm < 0.8 F E(Cl

Where:.

Alarm Setpoint = The, a"larm setpoint for ihe offgas pretreatment Noble Gas,
Detector, cpm

0.8 Safety Factor, uniiless
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2.2

ACT = The Technical Specification Limitfor Offgas Pretreatment,.
.tCi/sec, equivalentito:3:50,000 pCilsec, after 30 minutes decay.,

212E-03= Unit conversi•n Factor, 60 sec/min !283.17 cc/CF
C, - The% concentratiohnof nuclide, i, in theiOffgas, iCi/cc-
CFi The Detector: response to, nuclide i, p.Ci/cc/cpm; See

Table.D 3A- for a list ofnominal v~tieS'
F ' The Offgas System Flow rate, CFM
Background = The detectoryresponse to something other.than noble gases that

willibereleasedafter 30O"minutes decay., iicludes purge
background, response to activation gases, and responseto
fissionh gases w,0hhalf-life less than4 min.ute's, pcm

F,(c•fitzr) = The summation of the nuclide concentration dividedby the
corresponding detectoruresponse, net cpm

E(Ci3)•- =. The suihmaiti6'of the.con6entration f huclidesine o.ffgas,
• j~)4ci/cc.

NOTE: CalculationH1-21 C-070,1indicates Acfivity at the Monitor will range fromi
9.64.E+005 Ci/sec to'1.22 E.+06 jCils.¢ec A. eone~i atiVel Offgas Ativity
Releas Rate of 90000 p.Ci/sec applies to this, location at all flow rates.

Gaseous Effiuents Dose Rate. Calculation

Dose: ratesýwil be. calculated monthly at a minimum.to demonstrate thiittherelease of
fioble gases, tr~itium,jaodinesand particulates with half lives greater than 8 daysare.
within the dose rate limits specified -in I OCFR20. 0 These limits are asfollow''s:

The dose rate ffrom radioactive: materials released in gaseous. effluents from the site to
areas at-or beyond the SITE BOUNDARY (see Figure D 1,0-1) shall be limited per
TFechtic-l Specification 5.5.4.g to the f6olowing:

a., For noble gases:. Less thahn Or equal to 500 mrem/yr to the whole body and less
than or.cqual to 3000 mremlyr to the skin,.and:

b. For jiodine-i 31, iodine-1:33,1) for tritium, and for all radionuclidesin, particulate
form with half-lives greater than .8 days: .Less than- or equal to. 15 00.mremlyr to
any ýorgan:

X/Q and:Wý -., Di,;persion Parameters for Dose Rte, Table I6 3-23

Thc dispcrsion parameters for the whole body and skin dose .rate calculation correspond
to thefi highest- annual average dispersion: parameters at or beyond the:unrestrieted area
boundary. This is at the east site boundary. These values were obtained from; the Nine
Mile Point unit 2 :Final.Enmvironmcntal Statement,: NUREG 1.085 Table D72 f6f the v ent
and stack. These were calculated using- the method6logy"of Reguiatory Guide 1. 11,
•Rev. .7 Te, stack was modeled as an elevated release point because its height is more
than 2.5 times any adjacent building height. The, vent was modeled as a ground. level
release because even though it,.is higherthan any adjacent building itis not more than 2.5
times. the. height.
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The NRC Final Environmehtal Statement values for the site boundary:'XQ and D/Q
terms Were selected for use in, calculating Effluent Monitor Alarm, Points and compliance
with Site Boundary Dose'Rate specifications because they areconservative when.
: mpared 'with the corresponding NineMie Point EnvironmentalReport valiiues. Iný
addition, the slack "intermittentý release" X/0Q was selectedini lieu of the "continuous"
value,, since it is slightly larger. andalsb would allownot "making a distinction between
long term and short term releases.

Thle dispersion :param'etes fortthe organ dose, calclati6ns, were obtained from the
Environmental Report, Figures 7B-4 (stack) and 713-B8(vent) by locating values
corresponding to currently-existing (1985) pathways. It should be noted'that the min*t
conservative.pathWays do not, all exist at the same location. Itjis conserVative to-assumre,
that a singileindividual would actually be at each of the receptor locations.

2.'2.2 Whole Body Dose Rate Due to Noble Gases

Te ground ievel:gamma radiation dose from anoble gas stack release;.(elevated),
referred to as plume shine, is calculatedusing the dose factors from AppendixBof this
document; The ground 0level gammaradiation dose from ai noble.'gas Vent release

accounts for the exposure from immersion in the semi-infinite cloud. The dispersion-of
the cloud from the point of release to the: receptor at theveast siteboundary.is factored
into the pu.me s'hineddose; fac6t6rs f6o stack releases and d thltugh the use of X/Q in the.-
equation for the immersion ground level dose rates-for vent releases. The release rate is
averaged over the period of.concem. Th• e factors are discussed in Appendix B.ý

Whole body dose rate (DR)y due to noble gases:

(DR) y =3,17E8 V + ki (X'/Q)

Where:
DRy = Whole body dose rate (mrernrsec)

V:The :constant accountihg for the gamma wh01ebody dose-ratei fromn
the finite plume from the elevated stack releases for each identified
noble-gasý uclide, i. Listed on Table D 3-2, mrrem/yr per.tt i/sec

K1 : = The constant accounting for the gamma whole body dose rateifom
immersion in the semi-infinite cloud for each ideni•ffied noble gag
n iide, i List ed inTable D 3-3nrem/Iyr per uCi/m 3 (From Reg,
Guidc, 1.109)

X,/Q = The relative plume concentration at or beyond the
XIQ. land sector site boundary. Average meteorological data is USed..

Elevated XIQ values are used for the stack releases (s=stabk); ground
X/Q values are used for:the vent releases (=,=•ent), Listed on Table
D 3-23.! (secnm3)

Q= The release rate ofeach noble gas nuclide i, from the stack (s) or vent
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(v). Averaged over the time periodofeoncerm. (iCise.)

3.17E-08: Conversion Factor;" the inverse Of the number.:of seconds inone year.
(yr/sec)

22.13 'Skin Dose Rate Due to Noble Gases

There are two types of radiation fiom noblýes.gas releases that contribute to the skin rdose

rate: beta and gaRmma.

Fbr stack releases this caiculation takes into account the dose.;from* beta radiation.in a,

.sem~i':infnite cloud y using an immersion dose: factor, Additionally, tla dispersion f6'
the reileased, activity from.hesitack to. the receptor' is takeninto atacintn by. use of the

factor (X•Q). The ganma;radiationl dose:from the:elevated stack release -iS taken into

account by the dose factors in Appendix. B'.

For vent releases the calculations also0.ile into account the dose, froo the beta ( d) and

gamma (y) radiation of the semi infinite cl6ud by using an immersion dose factor.,

Dispersion isakereninto account by use .of the factor (X/Q).

The releas f ra e i'veagetd over the' p'eiodiolf c-n'cern'.

Skin dose rate (DR)÷ due to noble gases:;

Where:

wA) S~ kin dosc rate (rnrrem/sec)

The constant to account for the garnma.and betaskinr dose ratesforl,
each noble gas riuclide, i, from immersion ini the semi-infinite:Cloud,

mrernlyr per 1401 m 3~ ,lIisted 'on Table Di 3 -3 (from R:.& 1.109,)

Mi The constantto aceount fot:the air gdmIa -dose"rate for<.each noble gas:

nuclide, i, from immersion in the semi infihiteclofud, mnradiyr per
PCi/. 3, listed'on..Table D 3 3 (fr•omR.G. 109)

1.11 '= Unit conversion constant, mrerrnmrad

.7 = Structural stidiniig factor, unitlcss

= h cntat,~onin f teai ama dose rate from exPosure. to
the overiead plume of ele-vated releases of each identified noble, gas,

nuclide, i. Listed on TableD. 3-2,-rnral/yr per ýtCi/sec.
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(X/Q)S The relative plume concentration at or beyond the land
,(XQ), sector sitIe boumdary. Average meteorological d'ata is used. EleV4ted

X/Q values are used for the stack releases (S=stack); ground X/Q
va~lues are used, for the, venitreleases -(v--enit). (sec/rn3

13.iTE~g =E Conversion Factor; the inverse of the-number-of seconds in a year;
(yr/see)

The release rate of each noble gas nuclide i, om the stack(s) or vent
(v):averaged over the time period of concern, [tCi/sec..

2.2•4 Organ, Dose •Rate DueAto 1-7131,3I-J133, Tdtiumm,,and'Particulates with' Hailf-hves greater
tan: 8 days.
Th6e organ dose' rate is calcuiated using.,the, dose factors, (Ri). from Appendix C. The factor

iree gation anfd .. .
Ri takes .into account ihe dose rateyeceiveddftrom the ground 'paq, jinhalato
ingestion p.iathways. W5'and W" Aake int6 account ýthe atmospheri'c dispersion fromrnthe

release point to the' location: of the most conservative recep'toi fodr each of therespeetive
pathways., Thejyeleasrate iýaveiaged over tfi eri0d ofcoheem.

Organ dose rates (D R)atdue toiodine-131, iodine6-1333, tiritiu:ad: alradionuciides ir:

particulate f6ormwith half-ives 'greater than 8.days:

(DR) '.=3, 1:07E-8 F- [EiPRija [WsQis + WvQw) I

Where:

(DR)at = Organ dose rate (mremlsec)ý

RKjat, The factor that takes into account th-e. do'se from nuclide i through
',pathway jto -anage group a, and individual organ t. Units for
'ifihdlation pathway, mremlyr per, tCi/m 3. Units for ground and
:ingestion pathways, m2-mrcmlyr per uCise& (See Tables D 3-4

thro1gh 3-22)..

NV, W Dispersiqon :paraeter: ither X/Q (secq/n) or DIQ (1/im2 )

depending, on: pathway -and receptor location. Average meteor166gical data
misused (Table D 3-23). Elevated W, Value. ar'e Used for stack releases
(astac~k); ground WV values' are used for vcnt releases (vyvent)-.

Q1, I The release rates for nuctide i, from the stack (s)
and vnt :(v) respectivVely,4LCi/sec.

When the release rate exceeds 0.75 uCi/sec from the stack'or vent, the dose rate

.assessment shall, al.so,. include JAF and NMPI dose contributions. The use of the 0.75

-tCi/sec rele'ease rate.threshold is conservative because it is ýbased on thed06se conversion
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factor (Ri) forthe&Sr-90 child, bone which 'is significantly higher than the dose factors for

the ,otheri sotopes present in. the ,stack or ventrelease..,

:2.3 Gaseouus Effluent Dose Calcu'lation Methodoilogy

•Doses will be calculatedmohth1• at a miniým to demonstrate ihatdoses resulting, from

the: release of noble gases,.tritiurn. iodines, and: particulates witih :haiflivesgreater than 8

days are withinthe'limits specified in:'10: CFR50. Theselimiits daras folloiws:

Theairnd ose from noble gases released in gaseous effluents,: from each 'unit, to areas at or,

bey.ondthe 1SITE BOUVNDARY (see Figure D t.0-1)sshall be limited to the folilDwing.

a.. During any. calendar quarter: Less:than or- equal to 5,mrad for gam radiationand

lessftian ore•qual tor 1.0 md for.1beta6 radiation, and

b.ý 'Duringany-calendaryear: .Isýe ;an or equal to 1I mradfor gamnma rfdiation and.

less than or.equal to .20 rhadfordobeta.radiation'.

The doseqto aýMIEMBERF .THE, PUBLIC from, iodine-13 ioine-133, trtium, and all

riadioative material in particulate form with half-lives greater than' days inogaseous

effluents released, from each unit, to areasatbr~beyond the -SITE BONDARY (see

Figur6ePD 1:10-1) shall be liimted6d the fo'llowixig:

a. During, any calendar quarter: Less than or equal to 7.5 rnrern to any organ rand,

b; During any, calendar year: Less than or equal to 15miem to any :organ.

The VE•NTI LATION EXHAUST TREATMENTSYSTEM'shal! b6FUNCTIONAL and

appropriate, portions ofthis system shall be used to reduce'releaSes of radioactivity when

the pfojicted, doses in .31 days from'iodine and particulate releases, from each unit, to

areas atotorbeyond the SITE BOUNDARY (see Figure.D 10-)vouldd :exceed 0.3 mrem toý

any organ of a.MEMBER OF THE PUBLICz

2.3..1 W., and W- Dispersion Parameters for Dose, Table D .323

Th7e dispersion: parameters for dose calculations were obtained chiefly fromthe NineMile

Point1Unit 2 Environmental Report Appendix 7B. These were calculated using the

k egulatory Guide:. 1 I I. and NREG,0324. The stack was modeled as.an

elevated release point because. height is nmore than 2.5 times the height of any adjacent

building,. Thevent was modeled as a combined elevated/ground ilevel release because the

vents height isgnot more than 2.5 times! the heightt of any- adjacent building-. Average

meteorology over the appropriate time period was used. Dispersion parameters not

available'from the:ER were.obtained from C.T. Main Data report ddated Novembei, 1985,

'or the FES-.
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2.3.2; :.Gamma Air Dose. D U6 to.Noble Gases

Gamma air dose from the stack orv ent noble :gas r:eleases iscalculated monthly. The

gamma air dose equatioti isisimilartol thee igamnndose rate equation except the receptor is

air insteadof the wholeý body .or skin :of whole body. Therefore, ithe stack noble gas

releases use te -finite plume• airdose factors, and the vent noblee gas relea sessemi-
•infifnite:cloud immrsi'ho dos'e factdrs. The factor X/Q takes iiito account the dispersion of

vent'releases to the:most conservativc location. The release activityis ttaled' vethe
period of concern. The fiiteplum factoris discussedin .Appendix B1.

Gamma air dose due to noble gases:

Dy . - ZAM:(*X/Q)Y-Qi.,, + sBj Qj] X t

:D - The:gammla.aAir- dose for th. period- of concern, niad.

t Thie, duratio.n ,of ihe dose periodof:concern, sec

Shere all other parameters ýhave beenipreviously defined..

2.13" Beta Air Dose Due to Noble, Gases

Thebetaeair. dose fromf the :stacko:.ri vent noble gas reieases is calculated usingtfhie semi-

infiinite&cloud immersion dose factor in beta radiation. The factor X/Q.takes into account

the dispersion of releases to the most'conservative location.,

Beta air• dose due to noble gases::

D 3.17E-8ý FiNiEl/Q (XOVQj X (Q)~ Qji] x

D = Beta air dose (mmad) 'for .the :period Pofoncern

NX The .constant 'accounting for.the beta.air.dose .from immersion in the
semi-infinite cloud for each identified noble gas nuclide, i. Listed.on
Table D 3-3, mrad/yr per uCi/rn 3. (From Reg. Guide j1.109).

t - The duration of the dose:period of concem, sec

Whe.Ire' other parametershav&e been previously defined.

:2.3.4 Organ. Dose DUe to 1-131, !-1.33 Tritium and Particulates'with half-lives! greater than 8S

Tje organ dose is based on the samedequation as the dose rate equation except the dbse is

comparedto the, OCFRSO dose limits. The. factor R tiakes intoaccount the dose received

from the ground plane, inhalation, food (cow. milk, cow meatvand vegetation)ypathways.
W, and W, take into account the atmospheric dispersion from the release point to the

location of the most conservative receptor for each:of the respective pathways., The

release is totaled over the period of concem,. The Ri factorS are, discussed in Appendix C.

Organ.ydOse Dat dueto iiodine-I 31, iodine-I 33, .tritiUm and radionuclides in, particulate
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form with halfýives. greater than 8 days.

Da ~ T. 7E.- 9 Yj E jj ZiP ýM~s Qs4 kQ I.A X t

Where,:

Dal = Dose to the criticil, organt, for a''c, group a, mremi

t T :hbe: duration of the dose'peri'od of concemrn sec

Where all other parameters have been previously defined in Section'.2.2:4.,.

2.4 1-133 andI-135 Estimation

Stack and vent effluent iodine cartridges are analyzed to 'a sensitivity of at least 1E -12
uCicc. :If detected in excess of theLLD, the 1-31 andI -133 analysis results will be
reported directly from each cartridge analyzed. Periodically, (usually quarterly 'but on a
mofnthly frequency if effluent • jodines are routinely detected) a short-du.ration (12 to 24
hour) effluent sample is. coil ected and analyzed to establish an 1-135/I-1 31 ratio and an I-
13311-131 ratio, if each .actiVity exceeds LLD. The short-duration ratio is used to confirm,
the routinely ieasured 1-133 valUes. The:short-durati: on 1-135/M-131 ratio (if determined)
is-used with the 1-131 release to'estimate the 1-135 release. The'shori-duration'1-133/1131
ratio may- be used with theI1.31 release to estimate'theM1-133 release ifthe direijtly
measured 1-133 release appears non-conservative.

2.5 Isokinetic Sampling

Sampling systems for the stack, and vent effluent releases are designed to maintain
isokinetic sample flow at normal.ventilation'flow rates., During periods of reduced
ventilation flow, sample flow may be maintained: at a minimum flow rate (above the
calculated isokiinetic riate)'in order to minimize samplteline losses due to particulate
deposition at low velocity.

2.6 Use ofConcurrent Meteoro!ogical Data'vs. HistoricalData
It is the intent to use dispersipn parameters based '-n historical meteorologidal data to'set

alarm points and to determine or predict-dose and dose rates in the environment due to
gaseous effluents. If effluent levels approach.limiting values, meteorological conditions
concurrent Wiih the:timre of release may be used to determi*e gaseous pathway doses.

2.7 Gaseous Radwaste Treatment System operation

PartI, Section D 3.2.4 requires the, GASEOUS RAD WASTE TREATMENT SYSTEM, to
be in operationAwhe nver the main condenrser- air ejectior system is inoperation. The

sys tem may be 6pcerated -for short periods with the charcoal bedsbypassed to facilitate
transients. The components of the system which normally should, operate t0otreat offgas
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are the Preheater, Recombiner, Condenser, Dryer, Charcoal Adsorbers, HEPA Filter, and

Vacuum Pump.n (SeedAppendix D, Offgas System).

Ve ntilation Exthaust Treatment System Operation

Part I, Seefionj3.2.5 :requirestheVENTILATION EXHAUST TREATMENT SYSTEM

to be FQGTIONALwhien projected doses in 31 days due to iodine-and particulate
releases would, exceed 0.3 mrem to any organ ofammember of the-public. Theappropriate
components, which affect iodine i o pariticIate reease, to be FT.INCTI(ONAL are:.

:1)
2)
3):

HEPAFilfter ýRadwaste DeconrArea:
HEPA Filter -"Radwaste Eqtuipment..Area
HEPA Filter, Radwaste General Area

Whenever one of these filters istriot FUNTIO NAL, iodine andlparticldate dose,

projections wil1 be madefor 31-day intervals starting with filter nonfuntfiionaliti, and
continuing as long asthe filter reMains nonfuritiona in accordance withDSR 32.5.
Predited: irelease ratesý will be used, along.with. the methodology of Section 2.3,4. (,See

Appendix D, Gaseousý:Radiatiqn Monitoing.)
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3-0. URANIUM FUEL:CYCLE

The&'.Uranium Fuel! Cycle" is defined in 40 CERPart 190,02 (b) as.follows:

"Uraniuf fuel iycle means the operations ofmiilling, of uranium ore cherical cbonversibrn
ofuranium, isotopic n.enrichenti ofuraniun4, fabrication of uraniu fuel, generation :of
electricity bya li gtwater-crlooednuclear power plant 'usinguranium fuel,.: and
reprocessing of :spent uranium fuel, to the extent that these directly support thehrg' ui66n
of electrical powerfor publicuse, utilizing nuclear energy, but excludes mining operations,
operations at waste disposal sites, transportationof any: tadioactive material.ini.Supporttof
these operations, and the -reuse, of recovered non-uraiium secial n'cle'a"rand bypr6duct
materials from the cycle.

Sections D3,t2, )D 312o2, and D 3i.2.3 .f.ParteI rq- uIrs that whentfihte calculated doses
associated with lthe effluent releases exceed twibe the applicable quarter or annual limits,
the'licensee shall evaluate theicalendary.ear dosesand; if re•qUiied, subtia Speci al
Report-to..theiNRC and limit subsequeni releeases such:that the dose commitment toma real
indiyidual fromrall •uraniumfuel cycle sources is limited :to 25 mrrem to. the, 6todI bhody or
any orgn;(except the~thyroid, Which ~i:s limited to 75.rnrein), Thi§sreport isto demonstrate
tindividuals from alluranium. fuelcycle sources
-(irnc'luding alliquid and gaseous: efflbent pathways and direct radiation)are less than the

liitsin 40, CFR Part 190. Ifre1eased tlhat 7?suliti~nddses.exceedingithee40"CER 1I90 :imits
have occurred, then',Ia .Variance from the NRC to permit such releases will 1be reqduestd and
if p,:ssihe.action will be taken to reduce subsequeit releases.

The report to the NRC shall contafin:-,

I) ldenfification of al luraniOm-fuel cycle facilities or operations within -miles of the
fiucl'ear power reactor units at the site,ethat contribute 't6othe arinual dosel f the,
maximum exposedmembet of the public,

2) Identification of the maximum expoqe4;jmembrý6of the:pulblic and a determination of
,the total annual doseý to this'persn' fr•mall existing pattihways and sourceýsof
radioactiVe effluents and direct.radiation.

The :total body and organ doses resulting from;radioactive material. in liquid effluehnts-from
Nine Mile'Point"Unit:2 Will be slmedlwith the d-os.se.kuSting from-.the' releases of noble
gases, radioiodines, and particulates. The:diirect dose components will :also be: detierined
by either calculation or actual measurement. Actual measurements. will utilize,
environmentali'-T~doslimetry, Calculated measurements will utilize engineering

calculations. to deteirine a projected direct dose component. In the.event calculations are
used, the methodology will be detailed as required by Technical Specification, 5ý.6.3'. The
doses from.Nine Mile Point.Unit.2 will. be addd to -the doses to the maximum exposed
individual that.arecdntributcd from other uranium fuel cycle operations within 5 mjkPs of
the site.
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'For the purpose of-calculating doses, the results of the Environmental Monitoring,Program.

may"be included tIqprovide&nore r6fined estimatcs of doses to areal maximum exposed

individua.L .Estimated doses, as calculated from station effluents, may be replacd: by

doses:calcuulated from actual environmenital,:sam ple results.

3A Evaluation of Doses Prom Liquid Effluents

For the evaluation of doses to real members of the public from liquid effluents, the. fish

cons hptioi, and shoreline, sedimentground dose Will be. .cnsideted. Since the. doses
from other aquatic pathways ae.Thsignificant, fish-conisumption and shoreline'sedimenti

:are the:ox9lytwopathways that will be considered. The dose associated with fish

consumption may be calculated using effluent data and Regu IaIory Guide 1.109

methodology or0by calcilating: a dose to" man based on'actual fish sample analysi s data.
Because of themnature of the receptor locaio t aind thae extensi sýiefiShing in thcarea,-the

.critical. individual may be a.teeniager o'r:an:adult. Th-"edosge'associated with shoreline

sediment is based on the assumption-that the shoreline would be'utilized as a-recreatirialI

area. This dose, may bederived from liqid effuiiJntdata and Regulatory Guidc 1.109'.
•methodology or from actual shoreline sediment sample~analysis data.

:.Equations used to:evaluate: fiSh and shoreline sedimenht sanipies ard based on-Regulatory

Guide L 1.109. methodol'ogy, Because of the sample medium type and the half-lives of the

radionuelides-historically, observed, the decaY corrected portions ofthe equations are

deleted. 1his does not feduce, the conservatism obfthe Cailculated..doses~but incrcases the6

simplicity from an eviluation point of view. Table D 3-24 presentS the parameters used

for calculating.doses from liquid effluents.

The dose from fish sample media is calculated as:

ýM = • Ili j :(q.)ý ("Dij-p :f]. (i •';;

Where:

Rapj The total annual dose to organli, of an.-individu•. ofage group a, from
.nuclide i, via fish pathway p, in mi-m per year; exk. if calcul ating to the

adultwhole"body,' then Rapj = Rwb and Daipj ='.DiwB

'The conbehifeation Lof radionueiide i in, fish samples in pC.igram

U -The c.onsumption.rate of fish

1E+3 Gramsper kilogram

(Daipj). The. ingestion, dose factor for age group a, nuclide i, fish pathwa:y P

and organ j_(Reg. Guide 1. 109, Table E-41-) (mrein/pCi). k. when
calculating the adult whole bddy,Daipj ="D iwB:

f The fractional portion of thelyear overwhich the dose is applicable
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The dose from shoreline sediment sample media is& calculated as:-

Rapj = F- Cis (U)ý(4E4v4)ý (:0.3) (Laip)f

Where:-

.R.j .... The total ,annual dose to organ j, of an individual of age group a, from

nucide :i., via the sediment pathway p, in inrem per year; ex. if

calculating to the .adult whole body, then j Rw, and Daipj -iwB

The concentrationof radionudide i in shoreline sediment in pC-i/gran

U . The usage factoPr, (hr/yr) (Reg. Guideo1.109)

4E-+4, = The product of the assumed density of shorecline sediment (40 kilogram

per squate meter to0a depth of 2.5 cm) times the number of grams per

kilogram

03 = The shore' width factor for alake

The dose factor for: agegroup a, nuclide i, sediment pathway s, and

organj.. (Reg. Guide -1.09, Table E-6) (mrem/hr per pCi/m 2); ex.

wheni calcula•tinglto the adult whol e body ,'1 = D-

= The fractional portion of the year over which'the dose'is applicable

NOTE: Because of the nature of the receptor location and the extensive fishing inthe area, the

critical individual may be a teenager or an adul.

3.2 Evaludtion of Doses From Gaseous Effluents

For thet evaluation of doses to real members of the public from gaseIo usefflýunts, the

pathways contained :in: section 2 of the: catculational methodolog1ies section will be

considered and include gt6und deposition, inhalation, cows milk, goats milk, meat, and

food products (vegetation). However, anyupdated field ;data may be utili•ed that conc'rns

locations of real individuals, real time.,meteorological data, location of critical receptors,

etc. Data from the most recent census and sample location surveys should:be utilized.

Doses may also' be calculated from actualenvironmiental sample media; -asavailable.

Environmental sample:media data such; as TLD,, air sample, miilk sampleand vegetable

(fOod crop) sarple data may beutilized in li.eu of effluent calculational data.

Doses ,to meembers of the public from.the pathways considered in section 2 as a result of

gaseousteffluents will be calculated using the methodology of Regulatory Guide 1.1 09 or

thelmethodology of thc .ODCM, as applicable. Doses calculated from environmental

sample media will be based on meethodologies found in Regulatory Guide J.109.
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3.3 33 Evaluation ofDoses,"From. Direct Radiation

The dose contribution as a result of direct radiation shall be con.sidered when evaluating;
whether the d6se liRitations of 40 CFR 190 have been exceeded; Difret radiation doses

asýa resultof the reactor, turbine and radwaste buildings and.outside: radioactive-storage
tanks :(as- applic able) may be evaluated by engieeringalctiodtins or by evaluating
ernvironmental TLD'resultsat.cfitical receptor locationsi site-boundary or other special"
intercst, locations.. For the evaluation:of direct radiatin, doses utilizing environmenial

TLDs, -the critical receptor in question, such as -thecritical fesidence,- etc., will be
co Cmpared to the control locations.

Thecompariso i nnvves thedifference in eInvironmenta TLD results between the
Treceptor locationand -the averagecontrol location: resul•t.:

3.4 Doses to Membeirs of the Pubii c ý.Within the•. Site Boundary,

Tfhe Ra1dioactive EffiWcnt Release Report shall ~ir~Iuiide an a~sse~ssmen~t of the radiationb The pu Rlkdioaco~ihee

dbs•esfrom radioactive.liquid and gaseous.effuentsAtoMembers'of the-ublic.due to!their
activities insidethe site.boundary as :definedby FiTu D 1.0-1. A;nenbert: of th" public,
W6,ud bee rcprcscnte&.dby an individual who visits the sites' Energy,:Center for the purpose
of obser.ving-the educational displays:or for picnicking- and associated. activities.
......... ............. ,.. ........... :...... .....................................................................

Fishing is almajor recreational activity :in the 'area and onthe(Siteas a-result of the salmon"
and'trout populations in-Lake Ontaro. Fishermen have been-observed. fishing at the
shoreli'ne near theEnergyCenter from April through December in.all.weather conditions.
Thus, fishiihig is the, major activity performed by members of the publicl wihin the site
boundary. Based-on thenature of the fishermen and.undoc.mented observations, it is
conser~vatively a$sstumedi that the maximum exposed individual spends an average of-8
hours per week -fishingfromthlie- shoreline -at a'location between the:Energy Center and the.

.Unit i.,facility. This estimaie isc'onsidered conservativebut not necessarily exce.ssive and.
accounts for occasions whereindividuals may fish more. on weekends or on a few-days in
Marchof the.year.

The pathways considered,'for the evaluation includetihe inhalatio.n.pathway wiih the,
r!esultant lung dosethe .ground dose pathway -witrjht•hIc ultant whto!z bbdy and 'kin dosc
%and lthe,' direct;radiation-i.dose pathway with the assocaiated total body dose. The direct
radiation dose pathway,:-in actuality, includes severalpaithways. These include: thediiect
radiation gammai dose, toan indiv idial from an o;erhdadplumie;: a: ganmna submersion
:plUme dose, possible direct radiation dose from the.facility and a ground plane.dose
(deposition). Becausethe locatio'n is in close proxiMity to the site, any beta plume

stubmtersion dose is felt to be insignificant.

Other pathways, such as theingestion pathway,ý are not applicable. In addition, pa'thw'yS
associated with water related recreational, activities,:other than"fishings, are notvapplicable
here. These include swimming, boating and wading-which are prohibited at the facility.
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The inhalation pathwayf s`evdluated by identifying the. applicable radionuclides:
(radioibdine etritium andr particuIates)in the eIffluent-for Ithe appropriate time period, The
radionuclide concentrafions are then multiplied, by the appropriate,;/Q value, inhalation
dose f&c tor, airiintak• fate, and thefi factional portion of the year in questiOn. lThus,8 the
inhalation pathway, is evaluated using. the following equAfion. adapted from Regulatory

Guide 1.109. Table D 3,24:presents thereference .for the paramneters.usedlin the following
:equationi.
.NOTE:ýThe follo*ingqq•atinofii a'dapted fronl-equations C-3 andiC-4 of-Regulatory

Guidel. 109. Since :many oft:he factbrs are:in units of pCi/m., m3/sec,, etc.,
a since the radiobiUclide decay expressions. have been deleted b&cause of the
shoti :distancelto the receptor locatibni, the ýequation presented here is not
identical to the Regulatory Guide equations.

.Dja = 'i (Co)F (X/Q) (DFA)-I)a(BR)'aýt

Where:.
Dj - The • maximum dose from all nuclides to the' organ j: and age

group (a) in.mreriyr; ex. if calculating. to itie-adult lung, then

bja :=DL and.DFAija DFAiL

Ci The~average concentration in the stack or vent release.6f
nuclide i,.for the period in pCimrn 3.

F Uiit 2 aerage stack or vent flo~wrate ini &3/sec,.

X/Q Theplume dispersion parameter for. a locationapproximately
0.50 mileswestof.NMP-2.(The~plume dispersion parameters
are 9.6E-07 (stack) and 2.8E-06(vent) and were obtained from
the C.T. Main, five year average annual X/Q tables. The vent
X/Q (groiind l•Vel) is ten times the listed 0.50 mile X/Q
because the vent is approximately 0.3. milesý-from the receptor
location. Thestack (elevated) X/Q is conseryative when based
on 0.50 miles because of the close proximity of the stack and
the-receptor location.

(DFA)ija the. dose factor for. nuclide i, organ j, and age group a in mrr.ra
per-pCi (Reg. Guide 1.1t"9, table E,7)k ex.-if ca1ulating to the
adult, lung the DFAia.-DFAiL

(BR)a annual!air' intake foi- individuals in age group a in M3 per year.

:(obtained from Table E-5 of Regulatory Guide L1.09).

t ! fractional portion of the year fof which radionuclide i was

detected and for which a dose is to be calculated (in years).
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The.gro•und dose pathiway (depositi6ih) will be evaluated by obtaining at least one soil or
'shoreline sediment sample in the area where fishing occurs. The dosewill then be:
.,calculated using the sample results, th6'timncpcriod in qucstionand the miethodology
based on Regulatory Guide 1.109 aslpresentedini Section 3It. The:resutant dose may be:
,adjusted for a background dose by subtracting the applicable offsite. control soil or
s Shoreline sedimrent sample radionuclide activitics. In the•eveint it is'no~tedithatfisthinig is
riot, performed from the shoreline but is instead performed in the water: (i.e. the useiof
, waders); then the ground dose pathway (deposition) willtnot be evaluated.

The direct.radiation gamma-dose pathway includes any gamma doses from an overhead
.plume, submersion in the plume;, possible tadiationfffiromthe facility adgroundjplane
dose :(dp.mfifin). :This general pathway Aill be evaluated:by average environmental TLD
readings. At least two environmental LDs will be used.at one location in'theý
approxkimate area where fishng occurs. The TLDs wil be placed in the field on
approximately:the beignnming of each calendar quarter and, removed approximately at the
end of each 'calendar quarter (quarter 2' 3; and 4).

The average TLD readingswillbe adjustcd'by Cthe average "Icorer TLD readings. This i.
,accomplished by subtracting the .average quarterly control :TLD value from the6average:.
fishing'jocAtion TLD value. The applicable quarterly control TELD.vales will be used
.A:er 'adjusting for the appropriate time period (as appliCable). Inth& e6vent of loss or theft
ofthe TLDs,es~ults from a. TLD. drTLI~s in a nearby area. maybtiie
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4.0 ENVIRONMENTAL MONITORING PROGRAM

4 1 Sampling Stations

Thc current, sampling locations are specifiedinj Table D 5I a:nd Figures D 5.11-1 and
D)5.1!.2. The meteorological tower locationis shown on Figure D}.l-1 and is"ocated

where TLD location #17 is identified. The Environmental Monitoring Program isa joint

effort between the owners and operators of the Nine Mile Point Units 1 and 2 and the

James A. FitzPatrick Nuclear Power Plants .Sampling.locations are chosen on the basis of

historical average dispersion or depoSition parameters-from both units. The environmental.

sampling location coordinates shown on Table D 5-1 are based on',the NMP-2 readtor

centerline.

The average disperfsion and deposition parameters for the three units have been calculated

for a5 year period,;1978`through 1982. Average• dispersion or deposition itarameters for

the site are calculated:using the. 1978 through 1982 data and are used to comparetheý
resu lts of the annual land use census. If it is determined that sample,locations required by

Control D 3 5.1 are unavailable or new1locations ate identified that yield a significantly

higher (i•e., 50%) calculated ,D/Q value, actions will, be taken as required by Controls D

3.51 ansd D 3.5.2;:and the Radiological Environmenial Monitoring, Program up'dited

accordingly.

4.2 Interlaboratory Comparison Program

Analyses shall be performed on samples containing known quantities:of radioactive

materials that are supplied. as part of a Conmission'approved or sponsored Interlaboratory

Comparison Program, sueh as the EPA CtosscheckProgram. Participation shall be. onily

for those media, e.g., air, milk, Water, ietc., that are included in the Nine Mile. Point

Environmental-Monitoring hrogramnand for which crossce.ek samp.es ,are avýilabl,. An

,attempt willbe made to obtain a QC sample to program sampl eiatio of.5% or better. The

Quality Control sample results shall be-reported in the 'Annual:Radiological
Environmcntal Operating Reprt so that the Commission staff may ev;aluate1 .'the results.

Specific sample media fof which iEPA Cross Check Program sampilesare a-vailable indlude

the following:

0 gross beta in air particulate filters
gamma emitters in, air particulate filters

* gamma emitters in milk,
*i gamnma emitters in watcr
o, tritium in water

1-1,31 in wiater
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4,3 Capabilities for"Thermoluminescent Dosimeters Used for Environme-ntal Measiurements

Required detection capabilities for thermoluminescent dosimeters used for envirfoqnmnt al

measurements required by the Technical Specifications are based'ion ANSI Standard"

N545,.section 4O.3. TLDs are defined. as.phosphors packaged for field'use. u n regard to the

detection capabilities for thermoluminescent dosimeters, only one ddte-infintiotiis

required to evaluate;:.the above capabilities per type of TLD. Furthermore, the above

apabilitiesmaybe deterrmiinedby-the vendor who supplies the TLDs. Required detection

capabilities areas follows.

4.3.1 Uniformity shall be determined by giving:TLDs from the same batch-an exposure equal4 to,

that resulting, from an expo6sure rate:of 10 iuR/hr during the field cycles. The,,responses

obtained .shWa:lhae a reliitiVestandard devia4tian :ofless than 7,j%. A total ofatleast

TLDs shall'be evaluated2
4.3.2.: Repr0odidcibijityvhall be determined by giving.TLDs repeated expo0suTes equaltothat"

resulting Yfomaii vexposure rate,6f'10uR• ,'ngduithe fieldcycl& Th••e average of te

relativestanda•rd deviations of the responses.shaill be less.'than 3.'0%A, A, totalof at least 4

TLDS' sha'll-be:evaluated..

4.3.3J Dependence of exposure interpretation on the, length of afield cycle shall b.h examined,, by

placing TLDs for a period equal t6 at least a field cycle andd aperiod equal tohalf the same,

field:cycle inman area where the: exposure rate is known to be constant. Ths ,test shall be'
conductedunder approximate average winter temperatures and approximate average

•summer temperatures. ,F'orthebese tests, the ratio of the response-obtained in the.field cycle
t.otwice thatobtainedd for:half the fieid~cycle shall not be less thanQ 0.85. At least 6 TLDs.

shall. be,evaluated.,

4.3.4 Energy dep'•ridntce shallbe evaluaied: by the response of TLDs'to:plihitons "for:severai

energies between approximately 30 keV and:3 MeV. The response shall not differfrom

that obtained with the calibration source by more than 25% for photons with energies

greater"than 80 keV and shall ýnotbe enhanced by more tian a factor of two forphotons

with energies- less than 80 keV. A.t6tal 'of at least 8 TLDs shall be evaluated.

4.3.5 The directional' dcpcndence of the, TLD response shall be determined by comparing the:

response of the TLD exposed in the routineorientation with respect tothe calibraion

source with the response obtained for different orientations. To accomplish this, the TLD

shall be rotated tliroughat least two pe'rpendicular planes. The response averagedo.ver all

directions 'shall not differ from the response obtained in the standard calibration position

by more than ,10%. A total 'of at least 4: TLDS shall be evaluated.

4.3.6 Light dependence shall be determined by, placing TLDs in the field forba.period equal to-

the field cycle, under the four conditions found int ANSI N545, section 4.3.6. Thefresults

:obtained for the uh'wrapped TLDs shall not differ from.those obtained for the TLDs

wrapped in aluminum foil by more than 10%. A total of at least 4 TLDs shall be

evaluated f6r. each of the.four:conditioins.

Unit 2
Revision 30'

II 31 September.2007



.4.3.7 Moisture depedencesha1 be determined by placing TLDs (that is, the phosphors:

packaged for field use) for a period equal tothe field cycle in an area where' the exxposure..

rate is knownto bt constant. The TLD sha!ll be exposed Under twoxconditions:. (1)

packagedtin a thin, seale ldp'astic bag; and (2) packaged in a thin, sealed plastic bagwith

sufficient. water to yield:obseprable moisturei'hrIugh'uththe field€"cycle.: The TLD.6r

Phosphorf, .as appropriate, s'hll be dried befote readout. The response of the ThD exposed.

in .the plastic bag containing water shall not differ, from that exposed in the, regu aplastic,

bag by.: more than 10%.. •At6tal of at least-4 TLDs shall be evaluated for each condition.

4.3 8 Self irradiation shal be, deierminmed by piacing TLDs' foi a pieriod-equal lto the fiedcycled!in

an area, where the exposure rateis less than 10 touhi- and the exposure during the field

•cycle is know..If, necessary, correctionsshall be. appliedlfor the dependience of exposure

interpretation on the length of the field: cycle: (ANSLN545, section 4,3.3). The average

exposute'. inferred. frotn•therespb nses of the TLDs shall~not:differ from.the known

exposure by more than an, exposure equal to that resulting, fri-ianep6sure rate ofI0
• uRlhr duriang, the field' cce1 A total of at least 3 TLDs shall be evaluated&
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TABLE D2-1

IIQUID EFFLUENT DETECTORS R.ESPONSES'

NUCLIDE (CPnxCifmi1X 1oi08)

Sr 89 0.78E-04
Sr 91• 1.22
Sr 92 0.817
Y 1) 91 :2.47
Y 92 ,.205,
Zr951 0.83,5
.Nb95: -0:85

Mo 990.232
Tc 99im 4232
Te 13•32 1.12
Ba 140 0..499
Ce 144 01103
Br 84 1.12
1131 1.01
1132 2.63
1133ý 0.967
11 34 2.32
I135 1.17
Cs,134 1.97
Cs136 2. 89
Cs 137 0.732
.Cs 138 .1.45
Mn 54 0:842
Mn:,56 -.2
Fe,59 0.863C6,5,89 2!
Co 60 1.-65

* Values from SWEC purchase specification NMP2-P281F.
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TABLE D 2-2
.Aiv.VALU ES -LI!QUID'

I ADULT

trem- mli

NUCLIDE T BODY G I- , TRACT BONE LIVER KMNEY THYROMI ,LUNG

"H 3 3:67.-1 3.67E-1 -. 3.67E-1 3.67E2i 3.67E-1 '3.67E-1,

Cr 51 1.26 3,13E2 1.18E-2 .18E-2. 2.86E-1 7:56E-1 1.66

Cu 64 1.28 233E2 2.73 6.89' - --

Mn54: 8.38E2 1.34E4 3.98 4138E3 L31-E3 3.98 31.98

Fe 55 1 1.0722 2:62F12 61-62E2 4.S7E2 . .-. 2.55E2

Fe 59 9.28E2 8106E3 .I03E3 242E3 7.53E-1 7.532E 6.76E2

Co 57 .5.43E1 5.36E2 :- 2.1 IELi -- ..

Co 52.I012E2 1.81IE3 1.07 9.04Et 17.07 107 107

Co 60 6.36E22 4.93 E3 6.47EI 3.24122 6.4721 41 6.47E1
Zn 65 -33224 .63E4 2.31E4 7.35E4 '4.924F2• 1.2 2,21

Sr 89 6.38E2 3.57E3. 2.22E4 6.18E-:5 6.18Ey5 6.182-,5: 6.18E7-5

Sr 90. 1l36E- .1 60F.4 555E5.

Sr 92 -1.44E-2 6.61 3.34E,- ,--. -7 -: -

Zr 95' 759E-/1 2.83E2 9.-77E-1 7.88E-11 8.392-,1 6.99E1m 6.99E2-1
M n '5 6 . :-3 .0 7 E2-2 5 •52 ...... :7 3E -1 2 .2 0 E-1 : -- ,--

Mo099. 1 .60bEl 1;95E2' I.97E23 '8A2E] 1.91E-22 1.97E-3, 1.972-3

Na24 1.34E2 1.34E2 1.34E22 134E2 1.34E2' 1.34E2 1.34E2

1 131, 1.16E2 5136E] 1,42t2 2.03E2 3148E2 6.65E4 2.77E&2

11i32 ;4.•34E-3 2.33F-3 4.64&,3 1.24E-2 E.9822 4,34E21 -

1 133• 1.22E1 3.59E1 2.30E!. 3.99.}E1. 6.97E1 587E3 --

113 i5 1.32E0 3.79E0 .1.28E0. 3.36E0 .39E' 2.22E2

Ni,65 1.14E-2 6.35DE1 101.93-1 2.502-2 .. " -

Cs 134 5:'7925 124E4 2.98E5 7;0805 2.292E5ý '204EM 7.61E4

:Cs 136 8:42E4. 133E4 2.96E4 1,17E5 6.551E4 .3.12182-1: 8.92E3
Cs 137 3.42E5 15012A 3.82E5 5.22E5 1.77E5 3.1061 5.89E4

Ba 140 1,37E1 ..30E2 2 09R2 3.04E2- 1.31&E1 4 17E-2 1.92E-1

.Ce 14.1 3.79&-2 8,81El 6,93M-2 5983E-2 4.60E-2' 3,553E-2 3.53E-2

Nb9.5m 1.51EI 1.44E6 3.53E1 2.74E1 2.70E! -- --

Nb9S 1.31E2 I.48E6 4.38E2 2,44E2 2412E.2: 3,56E-1 3.56E-1

La 140 162E-2" 3.72E3 i.0.3E-I 5.36E-2 2.83EB3 2;83E-3 2.83&-3
Ce 144 3.03E-1 6.15E2 2.02 9.66EI-1 6.57E-l .2.06E-1 2.06E-1

T c99nm 2.05E-2 9J546-01 5.,71E-4 1;61E-3 2.45E-2., - 7.90E-4

NZp 239 .8E-3 4.47E2 .229E-2 .2.78E-3 j7l0E-3 5.95E-4 .95E-4

Te 132 1.18E3 5.97E4 195E3 1.26E3 .1.2224 139E3 2.66E-3

Zr97 5.08-4' 3.39E2 !5.944E3 1.IOE-3, 1.66E-3, T7.E-6 7.11E-6

W Y87 4.31El. 4.04E4 1.48E2 .23E2 4A3E-5; -.4.43E-5 4.43E-5

Ag I lom 1.091E 3.94E2 L 4E I 1.13E]. .. 22E 1.04Et 1.04Ei

Sb 124 4.72"1 EI '3.36E2 1".07E3 4:33E1 4.31 l4.31E1 5:12E1

Zn 69rm 5.402i 360E4 :2.4622 .5.90E2 3.57E2 6.90E-2 6.90-2.

AU 199 3.95: 7,33E2 1.26E- I. 41.67 t1.79E1 1.26E-71 1,26E-1

As 76 5.94. 1i24E4 I.60E-1 6.19 1.16E.! 1,60E-1 ;1.60E-1

Calculated inaccordance withNU•REG :0133, Section 4.3.'; .ad Regulatory Guide 1.109, Regulat6ry posiioh C, Section I..

Unit 2

Revision 30
Ii 34 September-2007



TABLE D:2-3
Aia VALUEES - LIQUID'

TEEN.

NUCLIDE

H3
Cr.51
Ca 64
MWi 54
Fe 55
Fe 59'
Co 57
Co 58
Co 60
Zn 65
Sr 89
Sr 90
Sr 92.
Zr95
Mn 56

Mo 99,
Na,24
1131
T 1,32
1 133•

1135
Ni 65

Cs6 134
Cs: 136
Cs 137
Ba 1,10
Ce: 141
:Nb;95m
Nb 95

La '140
:Ce 144ý
Tc 99m
Np 239
Te 132
Zr97
W 187
Ag 1 lOn
Sb 124
Zn 69m
Au 199
AS 76

i1111111UI
T BODY

2=.733E-1

1.35
8.75E2
I. 15F2
9.59E2
1.44E32

9;440E211A4t32:

3.40E4
6.92E2
I 14E5

33.96
'3.221F-2

1.38:E2
1.14E2
4.56S-3
1.28E1I
1.76E0
1,211E-2
3.33E5
7.871E4
1.90135

1.44E 1
2.00E4
1.69E1
1.17E2
2.97E&2
1.25
2.11 E-2
4.63E-3
1.23 E3
5.68E-4
.4.55E1

2.45E32
5.76E 1
4,85•
7.1•8

cl-TRACT
2;73E-1
2.16E2
2.23F2
8.84E3

ZIE2

5.85E3
4.08E2
1.23E3
3.7333
3.081E4
2.88E3
1.30E4
.9.19E1
2.10E22
1.19E1
1.603E2
:1.38E32

4.21 EI
5.54E-3
3.1 E 1n
3.84E30

,1-44,
9105E3
9.44E33
7.91133
3"40132

6,85E1
,1.14E6
1.05F6
3.0 1E3
4.83E2
1.07
3..78F.2

3A1 IE2

3.52E4
3.17E2
4.53E2
3.43E4
51.78E2
I1.06E4

BONE

6.56E-2

2:22E13
6.93E2
I .06E3

5.98

'3,61 E2
2.101E4
2.42E4
4.62E5
3 .61E3-1
4.19

11 0E-2
1.,38E32

1.52E2
4.86E-3
2.47E1
1,34E0
2.08E-1

2.989E4
4.09E5
2.2 11E2
2.33E-11

4.43 E2
1.22E-1
3.07
5.84E3-4
2.82E1-2
2.06E33
5.84E•3

1,59E2
5..89E1
2'51lE2
2-65E2
71.04F.-1
8.92E13

mrem - ml
"hr-. uCi;

LIVER

2:73EE1-
6.56E-24ý
2187
4132E3
4'.91 E2
21.4813
2.19E11
0.47F]1
6.20E2
7.28E4
3.45E1-4

3.99
1.811E-I
8'.95E13
1.38E2
2,12E22

4.191C3I
3-46E0
166E-.2

7.7 18E35

1 7E5
-5.44E35

5.03E1l
,2'2,21E4:I

2I99E13
2.47E2
6.821E-2
1.94
f .63F--3
5.67E-3.
1L30E3
1. 191--3.
1.3012

5.88E1
2.4 1 E2
6.24E2
5.60
7.40

KIDNEY

3.47E7-1:
7.27
.15.3 1E3

4.20

5.98
3E261E2
4.66E4
13.45E3-4.

4.03
.2:29EA-
2.05E12
1,38E2
3.66132

2.00Ea-2
7.35E1
5.47130

2.28E5
6.38E4
t,85E5:•

3.25Et1-
2.08-Em1
2.96E 1
2.39E,2
:1.5813-21
1.,62.

2.431E-2

1.25E4
.1 .78E131
2 .T4714
5"A7E14
5i.97E131.
2,,.4 1:E2,

3-79E12
2,01E13

1.33Et

THYROID
2.73E13-

7.79EL-,

2.22EI.

420.

5.98'
3.6!1E2

124EI1

3.90

,1.01 3-2'
.138E2

6. :19E4
"4.29134

5.85E3

'1,•14132

1.83
1.)73132

2,33E3 1
l1.'97E-I,

.1.99
1.58E--2
.1.15

3:-3 2,L-3
1 .37E3
3 .97E5-
2.47L-4
5.79E1
2.4 1132
3,85E-1
7.04E13-i
8.892E3.1

LUNG

2.7 313-.
1. 90

2.22E11
311 :E2
7;84E2'

5.98

3.61 E2
1.294E 1
3.4513-4

31.90

1:38132
1-55E3-i

1.i02E34

8,72IE4
1.0 113El4
7.211 B4
4.15E-1.
1;9713-1

1'.99
1,.58E72
1.15
9.04EE4
;3-32E-3

1.47E-4
5.79E1
2.5092

7.04&3i.
8.92E-1

II

'Calculated'-in accordance with N. UREG 0133,'SecTion'4.3.1:; i•i Regulatory Guide 1.109, Regulatory poitidin C, Section 1.

Unit 2
Revision 30

Septeimber,20071135



TABLE D 2-4
Ai tVALUES - LIQUID"

NUCLIDE

R31
Cr 5!l
Cu ,64
Mn 54
Fe 55
Fe 59
Co 57
Co 58
Co 60
Zn 65
Sr 89
Sr 90,
Sr 92

vM56

Mo 99
Na 24
1I 1-3:1•

1132
"1 f33

1135
Ni 65.
Cs 134
Cs 136
Cs,1•37

Ba 140
Ce 141
Nb,95m-
Nb95
La140:

ce 144,
Tc 99m
Np 239
Te: 132
:Zr97

W 187
Ag 1 lOnm
Sbl 124
Zn, 69th
Au 199
As 76

T ROD Y
3.34E-1
1.39
1.60
9.02Ez
L21E2'
1,04E 3
6-24E1.ý
2.2 1E2,
ý7 .3E2
3.56E4
9 .13E2
1.0:E.

18.95E-2i

3173E-'2
2.22E£I
1.51iE23

1.14F2
5,08E-3

1,531E0

1 46E3-2

1'27E5
6.261E4
7128E4
1•87E1
ý4.61 F-21
ý2.14EI1
1. 4 5E2
1.93E-2

-,4.3 1 -I
ý2.29E,-2
2,401E-3

11'38E3
.99.1-4
5.3771F
1.29E1
5.69F31

C 1-TRACT
3,3413-1i
7.29E1
1.25E2

8.:99E11
2....,:218E33

! .62E2:

42OE2
1.25R33
1,013E4
1.24b,3

J5.'62E3'
8.73
9.36E1
2.39E13
7.42EI
1.5 1•E2,,
1.80F13
1.30E-2
1,60EI
2.30E0
,3.07
3.28E3

.340 £3

3.12E23
1 .62E2

5.28E5
3175E5
:1-33F3
2.92i12

t.79E12

1.15E4
1.77132
1,68E4.
S1.24E2
1683E2
1,87E4
2475E2

III
BONE

1.317E-2

,4.65

1.29133

1.25

7,55111

2.1SE4.
3.20?E1

1.6226

P.51E32

2.00E2

3.229E2

:t1.68E10

1,082E4,
14*99E1
5.21 E2:
1.39E-1
3.81

1) E-4
:3 A4E-2
2.57E13
8.11 E-3
2102E2

6,92131
3.37E2
1.47-1,
1,86E-1.

CHILI)
mr. - m!l

LIVER
3.341E-1
,1.37E-2
2.65
3.37,E3
4.85E2:
2.09E3

7.30EV
(2.88132

5:73134

1.65E-1

1.51E2
2,01E,2
1.1 l0Er2

3.98E1
3-02130

6.041335
9.'67E4ý
4.931E5:
3-28F1-1
7.43,E-2

2.03E2
5 .09E-2
:..36
f1>3:81E-3
3,1213,3
13141E3

5.106E11
51.756E2

5802
6,58'

.KIDNEY
334F,-I

i2.122ý- 1
6.41
:9.:49E26 _",.

8.7 8E- 1

1.:25'

7.55E1
3.6 1 4:

9.43E-1

2. 00 E- I
1.92E2

1.51E2
3.31132
1 .69E-2
6.64E1]
4,63E0

1>87135

5.15E4
1 .40iE-

5<57E-2

2.68E1

:8. 61£FJ1
.2.0 1E-2
7.70E"3
1.0616E4:
1.69E-3
5. 161E5
i .39E11

5'.0.3F]1
3-34E2
1.8o11
1.1. 5..

:THYROID

3ý34•£l
7.76E-I

4.65

.•781E I

1.-25
7.55F£!
2.58,
8. 1513.-I

2,3013-ý3
185E1. E2

.6.66r14
5.13E-1
7.40E3
2.67E2

3182E-i
3.62131

4..12E-2

4.16E-I
3.3 0E-3

1.66E33'

8129E-6
5:1A6E-S
.L21E I'
5.04Et
.8.05E-2
1.47£6-

LUNG.
3.34E-1
1.41

4.65
2.74E12

1,25
7.'5511.1

'2.58

8.15E71

2.30E-3
1.5 1:E2,
3.23E-21

6.'7?2F4
7.68F33
5.78174
2.15E-I
4.12E-2

14.16E1-
3: 30F 3

13.0F3-3
,T:02E-:4

.. , I .. ,: : ,

-8.29E1-6
5.1 ,6E-5,

6.08E I
8.05E-2
18.47E1-i
I .86EA-I

'Calculated in accordance with NUREG 0133, Section 4.3.1; "ad Rcgulati-y Guide1.tog,.Reguilator'ypositioni, Section I.

Unit 2
Revision 30

I 36 September 2007



TABLEDlD-2:5
Ait.€VALUES - LIQUIDt

INFANT
-mrem .- ml

NUiJDEM T BODY 0I-TRACT BON"E LIVER KIDNEY THYROID LUNG
H 3 1,87E41: 1.87E,-1- 1.817E-1 1.87E,- 1 1.87E-4 1,87E: 1

'Cr 5.1, 8:21E3-3 2.39E,1 - 1,17E3 5.36F -3 1.04E=-2

Cu 64 1.96E-2 8.70E3Ot - 4:,24E-2 7.17E-2 ..

Mn54 :2273 4'.42 -- [20E13 2.67 .....

Fe-55 145 6.91E-1 8.42 5.44 2.66

Fe 59 1,25L 1 1[52E1 [82E31 3,181E1 .. 9.41

Co 57 1.13. 0 2.3730 -- 6:9511 -- -- --

Co5, 5.36 5.36 - 2.15

Co 60 1.55E1 1.56E1 -- 6.55 .....

Zn65 1-.761t1 3.22E1 -1t 1El 3.81E1 1.51..

Sr,89 4.27B1 3106E1 1.49E3 ..
,S 9 2.86E3, 1,40E2 1.124 12E

Sr 92 1,56E-5 4:5413-3 4,21E.-4
Zr95 2;1,212r:-2; .91 1.23E-1 2)991P-2 3.23E-2

,56 1, .81E-6ý 9.56EA-4 - 1.05E-5 9,05E1-6 -.

1199, 2 .. 4.48 -- 1.36EI1 2.031 R I.

Na-24 9.61 E-1 9.61E-1 9,6 1E-1 9.61E-1 9.61E-1 9.61 E-1 9.611E-1

-1131 9.78 7.94E-1 L89E] 2.22EI 2,60E1 731E35 --

1132 3.43E-6 7,80M-6 4.75&-6 9,633E-6 1.07E-5 4.52E-4 --

1 ý1:33 8.261t1 4.77E-1 1;94 2.82 3.31 5.13E2 --

1135 2.38E,2 2.36E2 3229E:2 6-54F2- 7281E2 5.86E10 -

Ni65 2196E-6 4,96E-4 5.75E-5 6.51E-6 --. --

Cs 134 4:30E1. 1.16 2.28E2 4.26E12 1.102 -- 4:50E1

Cs 136 2.81E! 1.14 2.56Et 7.53E31 3.00E t -- 6.113

Cs 137 ! 263E1 1.16 3E17E2 3.7112 9.95E3 -- 4.03E1E

Ba 140 4.88 2.33E1 9.48E1 948E-2 21251E-2 - 5:821-2

C 141 3:.3 1 E-3, 1.45E1 461E-2 2.8 1E-21 8.67E-3 ....

1'ib9Sw '1-021-3 1.20E] 2.39E3 1273E3 110E3 ..

Nb,95 5.87E-3 8.57 2.47-2 1,02E-2 7.28E3..

La 140; 6.52E-4 2.98E31 6.43E-3 2.53E-:3 - ...

Ce 144 . 0113-1 1.03E2 1.80 7.3,7E-1 2.98ED4 . ...

Tc 99va 3.17TE-4 7.14E3-3 I .19E-5 2.46E-5 2.64E-4 -- 1.28E-5

N`5239 2.08E-4 10613E 4,1 2L-3 3.68E4 7.34E-4 ....

Te 132. 4.08 1.62E1 8.883 4.37 2:.74E1 6A46 --

Zt.9.7 1.38E-4 1.92E11 .,76E33 3.02E1-4 3.04E-4 ....

W 187T 4.13E-2 7.02 :.72E3l 1.19E1- ......

Ag lom 2.9 1E-I 2.28FI 6.02El1 4.391-1 6.28E-1 ....

Sb 122 4 3.95' 3.931El 1.27EI 1.87E-1 -- 3.38E-2 7.98

Zn 69m 2.30E-2 3.50 [,24E- 1 2.52E-1 1.02E-1 ....

Au 199: 22314-1 5.38 -- 2.48SE41 6.26E-1 ....

As 76 8,67.-6 2 2.85EI -- 8.46E-2 1.03E--1
.....lte .' ... .. , .. ." . • , eg ahtor poshit n C, Sectlion

•Caicul te in accordance with NUREG 0133, Section ,4.3 ; and RcguiltoryGude1,09, Reg)1 ry

Unit 2

Reyision 30
II 37 .September 2007



TABLE D 3-1
OiFGAS PRETREATMENT*

DETECTOR RESPONSE

NUCLIDE ~C~/cc

Kr 83m
'K.r, 85m

Kr:88
K.r.89
Xe 131 ibi
Xe 4133
Xe 133m
Xe 135
Xe 1 35m
Xe ,137
Xe 138

4,28E+03
3.85E+03
6.68E+03
3 .917E+03
6.48E+03

1.69]E303:

6.89E+03
515 ,1E+03

* Values from calculation 1-12 C-,070

Unit 2,
Revision 30

September.20071 38



TABLE:D 3-2
PLUME- SHINE PARAMETERS1 ý

NUCLIDE

Kr 83m
Kr 85

"Kr 85m

Kr 87
Kr:88
Kr 89
Kr 90
Xe 131m
Xe 133
iXe 133m

Xe 135
Xe 135m
Xe 13.7'

:Xe 138
Xe-127I
-A41

m1 mradlyr.
uCilsec

ý9.Q1OE-7

5.,09E4.
2,72F-3"

6157,&.1
7.76E,6
7.46&-5
4.79E,75
7.82E-4
1 .4;5E43

4.46&.3ý
1 .96E-3
5.OOE-3

4.91,E-4
2-.57E-3
7.04E&3
LI.3E-2
4.0&E3,

6":42E-5

7,445E4

5:98,E-4
4.,26E I
1.31 E'3
4.79E-3

B1 and V, are :calculated for critical site bounday location; 1.6km in the easterly

direction. See AppendixB'. Those values-that sh-,ow a dotted line were negligible
because of high energy absorption coefficients.

Unit 2
Relvision 30

!I 39 September2007



TABLED 3-3
IMMERSION DOSE FACTORS'

Nuclide, KS. (-Bo~dy) 2

k.83m

,Kr.85ff,Kr85m
Kr 8.7
Kr 88

Kr89
Krg90
,Xe131'm
SXe 1.33im

Xe :133
Xe I'.35m
Xe 135
Xe i37:
Xe. 138

,At 41

7.561E2-02:
L17E3:

1L61 E1
5.92E3
1.47E4
I .66E-4
1.56E4
0, 15E1
25.1 E2

2-94F2
.1 81E3

41:42E3
8.83ýE3
8.,84E13

1.46E3
1.34D3

-9.73D3:
2.37E3
101E4

:7.29E3

9.94E2
3,06E2

1.86E-3
1.22E4
4.132E3

1.931El
1,23E3
1.72E.1

1.52E_4

1.631E4
1.56-22
3-.27E2
3.53E2
3.36E3
1,92E3
3.51123
9.21 112
95.30E3

2.88E2
1:97E3:
1.95E3
1.03E4

7 H83E3
"J.18E3!

1.48E53
1.052E3
7.3.9E2

1.27124
,4.75E3
3.281E3

'From, Table B-I .Regulaitr Guide 1.109: Rev. I
2nernvyr per uCi/m3.
31mrad/yr per uCi/m3,,

Unit 2
Revision, 0

September 2(07T1140



TABLE D 3-4
DOSE AND DOSE RATE

R VALUES - INHALATION - INFANT'ý
mrem/y
uCi/m3

NUCLIDE BONE LIVER :T. :BODY THYROID KIDNEY LUNGý Gi-LLI:

H3
Cc 4.
Cr 51
Mn 54
Fe 55
Fe 59

Co 58
Co 60.
Zn 65.
Sr 89
Sý:'90

Zr. 95:
Nb 95"
M0,99,

1-13131I 133

Cs. 137
Ba 140
La 140
Ce 141
-Ce 144
Nd 147:.
Ag 1l:0mn

2.65E4

1.97F24
1.36E4

1.9324
3.98E5.
4.09E7

S1:57E4.

3;1954,
1.32E4'

3.96E5,

5.49135;

5.6024
.5.05g2
2.27724

I3 19E6

7.94E3
9.99E3

6.47E2
5.31E3

'2.53E4
IHTI7E4
1.172,F-4

1 .22E3

6.26EIN

2:79E4
6.643F-3
1.65E2
4.44E4
1:.92•4
7.03E5
6.12E5
5,60E1
2.00E2

1 .67E4-
1.2 1E6

8.13E3
7.22E3

:6,47E2
:5.312E3
:8.95E:1
4.98E3
3'.33E31
9 E.4823
1.82E3

J.,AE4

:259E6

3.7823E1:

1.96E4
:5.i60E3

7:45E4
4.551E4
2.90E3
5.15E1
1.99E3
I1.76235
5.0012
5.00E3

6.471322
5.31E3
5.75EI

1.48E7
3. 56E6&

6:.4722

132ET
4.98E3

3:.25 IE4
321 i E4

2:65E2
ý5. 18p,4
2.24E4
1..90E5
1.i72E5

:1.34E-1

5.2513

5,3835
3. 151E3
IAJ'9 E4

6.47E2
5.31E3!
1.28E4

1OE6%
8.69E4

I .02E6
7.77E5
,4ý5 iE6
6.47E5
2-03E6

S1;i2E7,
1.75E6
4379E5

7.97E4,
7. 13E4
1.60E6
1,.68E5'
5.17E5,
9.84E6
3.22E5:
3.67E6

6.47E2
51.3 1E3
3-57E2

7.06E3
1.09E3
2;48E4,
I. 11 E4
3.19E4
5.143E4
6.40F4

-2.17F4
1.2724

I Z0E34

2.16E3,

1.33E3Li3:3E3:
3.84E4
9.48E44
21i6E4
.1-48E5
3.12E4
:3.30FA4

'This, and fli1owingJ?,1Tables Calculated in'accordt•nce With NUREG 0133, Section-5:3.1',exccpt C 14g.values in

accordance with Regulatory Guide 1.109 E1qu'atidi.G8
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TABLE D 3-5
DOSE AND D6SE RATE

Rr VALUES - INHALATION - CHILD
ýmrm/y_

uCi/m:3

NUCLIDE! bONE- LIER T. BODY THYROID KIDNEY LUNG GI-LLII

H3 -- 1. 12E3 1i12E3 l.)283 1,12E3 ].1.2E3, .1.I2E3

C 14' 3.59E4ý :6.73E3 6.73E3 6;73E3 6.731E3 6.73E3: 6.73E3.

Cr51 - 1.54E2 8.55E1 2.43E1 I1.70E4 .108E3

Mn 54 -- :4.29E4 9:51E3 -- l.00E4 1.58E6 2.29E4

Fe 55 4_4E4- 2.S2E4 777E3 -- - I.ES, 2.87E3

Fe 59ý 2'07E44 3.34E4 167E4 ....F 1.27E6 7107E4

Co5S - i.77E3 3.16E3 .... lFl6 3.44F41
Co 60 1.341E4 2,26E4 .... 7.07E6 9,62E4

Zn65 4;26E4 1II3:E5 7.03E4 - 7.14E4 9 95E5. 1.63E4

Sr 89' 5.99E5. .. 172E4 -. -1 2.6E6 1 67E5:

Sr9. LOIES .. 6.44E6 :- -- 1,48E7 3.43E5

,Zr :S 1.90F,5 :4.18E4: 3.70,14 - 596E4 223E6.... 6.1E4

Nb 95 2135E47 :918E3 .6.55E3 3- .62E3 61. 14E5ý ý3.70 J

Mo99i - !.72E2.2 4.26E11 -- 392E12 1i35E5 i.27E5

-131 4.81iE44ý 4.81E_4 ý2.73E4 :162E7 7.88E4 ,- 2.84E3

[I33 M.66E4 2.03,E4 7.71OE3 3:85E6 3.38134 -- 5.48E3

Cs,. 134 6.5 1E5 .01fE6 ' 225E5 - 3.30135 4.2,13E5 3.855E3
Cs 13:7 907E5 8.25E5 1.28E5 .2.82E5 I04E5, 3.62E3

Ba 140. 740FA 6.481I2 4.33E3 . .. 2.112E1 1.74E6! Lt,02ES

La140 6,44E2 2.25E2 7.55E1 E-1 :183E51 2.26E5

Ce 141 3.92124 1.95E4 2.96123 9- 8.55E3 54 4E5 5;66E4.

Ce 144 6.77E6 2.12E6 3.6115 -- 1'.17116 1. 02E7 '3:8OE51

Nd 147 L08E4 8.73E3 6.818E2. 4.811E3 31.28E5, 821tE4

Ag 11Cm :69E4 1.14E4 9:14E3; - 2.122E4 5.48E6, !.OOE5.
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NUCLIDE

H 3
:C14:

Cr.51
Mln 54
Fe.55
Fe 59
.Co 58
Co 60
Zn 65

1Sr 89
Sr 90
Zr 9)5
Nb 951
"u 99,
I 1 31
1. 133
Cs 134

:Cs 137
Ba 140:
La 140
Ce 141
Ce:144
Nd 147
Ag I0om

BONE

2.60E41

3.3464
1,59E4

•3.86E4

4.34E5,"
1.08E89
1-4665:

3,54E4
.1.22E4
5,02F5,
6.770E5
5.47E4
4.79E2
2,84E4
4:89E6
,7.86E3
138E4

LAVER,

1:2703
4:.87E3

.2.384

3706E4
207F7,3
I5tE4

1.34E5

4.58E4
103E4
1.69E2
4.91F4
2ý.05E4:
1.13E66
8.48E5
6.70E1
2.36E2
1,.90Et4
2.02E6
8.56E3
1.3414

TABLE D 3-6
DOSIE AND DOSE RATE

Rj VIALUES. - IN HALATION - TEEN

uCi/mn

.T.BODY THYROID; KIt

. .. 27E3 1.2732
4187E3 4 87E3: 4.87
1'.35E2 7.:50E1 310
:8,4o3 -- I.27
5.54E3 .-.
1.4364 -

2.78F63 -
1.98E4 -.

6.24L4 &64
i.*25E4 =-
6.6806 --

3:15E4 4: 4
5.66E3 :- I.0C
:3.22E1 - 4.11
2.64E4 1.46E7 9.4C
6.22E3 2.92E6 3159
5.49E5 3.75
3.11E5 . .. 3.04
3.52F3 1-228

6;26E1 ..
2.17E3 -- 1.21

)NEY
1E3
~E3,
TEl
TE4

E64

E64
E4
E2
1E4
E64
E5
E65
E I

E63

.E3
E4,

LUNG
J.2703
4.87E3!

2A10E4
1.98E6
1.24E5'
1.53E6
1.34P66

1 72E6

2.41B66
1.65E7,
2.69E6
7.5 1E5
1.54E5

LI•46E5

:1.2 1 E5
2.03E6

'1.34E7

6,75E6

Gk:LLi...

1.27E3

3 .00E3
6.68E4
6.39E3
1.78E5.

2.59E5
4,66E4
3 .7 16E5
7.65E5
1.49E5
9.68E4
2.69E5

J.0314
9.76E3ý
:8.48E3.

2:29E5
4.87E5
I 26F-5
8.64E5S
1.82E5
2.73E5

5.13E2.
7.99E3: 2,50
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NIUCLIDI?

C 14

Cr 51:.
Mn 54
Fe 55
Fe 59
Ca 58
Co 60
Zn 65
Sr 89Sr•90•

Zb9S

Mo 99
:1.131
11133

'C s 134!
,Cs 1,37
Ba 140
ta' 1'40
Ce. 141
Ce 144
'Nd' 147
Ag. 1I Om

BONE

1 82E4.

1246E4
1. 8E4

3'.24E4
.3,.04E25
9.92E27

1 .07E5
1.41124

.521E4
.642E3

3.73E5

4,78E5
3.90E24

3,44E2Z
1.991E4-
:3:4•:E6

5:271E3
1 .&9E4,

LIVER

1.2693
3.4l E3

3.96E4
1.70FA4

2.781E4:1,59E-3

1.415E4
1I 032E5

7.821E3
1.2122
ý3.581241 .48E124

:81.4E5
:6.21E5
4.90F.1
Iý74E2
1.'35E4
1-.43E6
61 0EH
1.00E4

TABLE D 3-7
DOSE AND DOSEIRATE

,Rj VALUES - INHALATION - ADULT

mtrem/pr
uCi/m3

T. BODY THYROID KID

1.26E3" 1`126B3 1.26]
3.4123 E3.4A1E3 3.41]
1.00E12 5.95E1 2.28
6.30E3, -- 9.841
3.94B.3 - --
1: .,.a

NEY
t'3,.

E3
El
E3

wmw

2071E3.
1.t48124€

4.66E4;
8.72E3
6. 1'0E61
.2.33E4
4.21 E3
;2.30EVi
2105E•4
4.5223:

72 28E5
4.2825•

2-57E3
4.58E12
1.5303

1.84E5
3.65E2
5.941E3

1.19127

2.15E

6.9E4:

7.7,4E3:
2.91 E2
6.13E4
2ý.58E4.
2:87E5
2.22E$5
1.67E1,1

6.26E138.•48E5•

31.56E3
.1.97E4

.LUNG

'1.26M3

1:44E4
A.40E6
7'21 E4
1)02126

8.64125
1.402E6
9.60E6

,1.77E6
5.6k51
'9.12E4

"i9:76E24
7.52F4

i.27E6
1.36E.5

S.3.62E5
7•78'E6

.2.2 1.E5
.4.63E6

GIF-LLi

3.41M3
3.32E3
7.74E4
6 03E3
1.88E25

1.06E5
2:85E5
'5.34124

3.50125
7.22E5
1.50125
1.04E5
2,48125'2A8E5

6.28E3
8;88E3
1.04E4,
8.40E3

-2.18E25

4;,58E5

8.162E5
1.73E25
3.Q2E5:
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TABLE D. 3I8
DOSE AN-D DOSE RATE

A~ VALUES -GROUND PLANE
ALL AGE GROUPS

rn2m-rem/yr"
uCi/see

:NUCLIDE
H3
C 14
Cr 5,1
Mn 54.
Fe 55
Fe 59
Cu 58

Zn 65
Sr 89
Sr 90
Zr 95:
Nb 95
Mu99
1 111

.1133
Cs: 134
Cs 137
14a140
La 140
ce 141

Ce 144
Nd 147
Ag 1 loin.

TOTAL BODY

4.65E6
1.40E9

2.73E8
380E.8,
:2.15E10
7.46E8
2.16E4

*l.36E 8

3 .99E6
1.72E7
2.39E6
&683E9
t03El0
2?05E7
1.92E7
1.37L7

6.96E7
8.461S6
ý3.4~4E9

SKIN.

5.50E6:

1 64E9

3.20E8
4.45Eg

2. 53E10.
8.57E8,

2.51 E4

:2,85E8
1.61E8
4.63E86
2.*09E7
2.91 E6
7.97E9
E 20.E10.
2.35E7
,2.,18E7,

8.07E7

4.0 FE9

Unit 2
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NUCLIDE

'c i'4*
Cr 51
Mn 54,
Fe 55
.Fe 59
Co 58
Co 606
Zn 65,
Sr 89

-Sr 90

Zr 9.5,
M.951.
Mo 9'9
11131
f',133
Csi 134
tCs137
Ba ý40"

La 140
C(e 141
ce.144,
Nd 147.
Ag 0mrn

8'43,E7
1.22E8ý

3.53E91
ý6.93E9ý
.9 19E 10

4 .'21 E5

,6 ,.8 IES
ý8.52E6,
1.41 E10
3.:47E1l0
I.21E8

4.43E2
2.46.E8

,LIVER

'238E3
6,.89E5

2.5 1E7

5.44E7
2A3E8

1:39E7
5.90E7
1F21 F10

:9.39E2

i.64E5
1.04E8
8.02E8
1.24E7
4.49E;o0
4.06E10
12 1.5
7.99
1.39E4
6:10E5
4:55E2
1.79E8

TABLE D 3-9
DOOSE D .DOSE RATE

R,.VA:LUES - COW MILK -INFANT
"m_2-mremyr.

UCi/sec

T_ ]lODY THYROID. KJI

2.38E3 2*38E3 2.38
6*89E5 6.89E5 6,89
;8.35E4 5.45E4
:5.68E6 -- 5.S5

1.45E7 ....8.'8E!7 ....-

N IEY

~E3.
~E5
~E4
'E.6

1.39ES

1.99E8
.2.09EI0
:6 66E2

2.03E7
3.53N8
3.03E6

ý2.88E9
6;22E6

8.34E4
'2.79E I
L 19E8

2:64E11.
2:26E9

1'.'1E3
:1.54E5

94.37E8

1.6E)10
1Y.09E]I0T

ý2.46E5

2:56ES

'LUNG
2.38E3
6.89E5
1.06E5,

2..66E,7
6;29E7

4;74E9~
4.4 1E9.
7.42E4

GI-LLI
2.38E3
6,.89E5
2143E6
9.21E6
6.91 E6
.1 .02E8
3:46E7

1.02EI0

1.02E9
,4.68E5
3.03E8;
3.43E7
2.86E7
2.I OE6
I .22ES
.1.27E:S
2.97E7

7.18E6,
9._54E'7
289E5
9:29E9.

mrcm/yr:perr ICim 3.
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NUCLIDE

C 14"
Cr"51
Mn 54
Fe 55
Fe 59
Co 58

,Zn 65
Sr 89
Sr 90
Zr 9s
Nb'95,
Mo 99,
I 131
1.i4331
Cs 134
Cs 137
Ba 140
La 140
Ce 141
Ce 144
Nd:1471
Ag 1tom

BONE

1.65E6

6,97E7
6.52E7.

:3.64F,9

7.53EI0
2617E3.

3,26E8
,494E6
I .5E10
2'.1 7E10
5'. 87 E7
9,710
1.1 AIM4
1.0406
2,24F.2
1.3)3 E8

LIVER
1i.57E3

,3.29.E5

i.35E.7
3.07E7
1.06E8
6.94E6'
2.89E7
7.003E9

1.03E4
4.07E7
3.28$E8
4.99E6'
22:45E!10

2.08EI0

3.39
51.73F33
3.26E5
1.81 E2
t.97 E7ý

TABLE D 3-I1,
DOSE AND DOSE RATE-

Ri VALUES -COW 0 MILK ý- CHILD
In2-Inremlvr

Ucilsec

T. BODY: THYROwID xf
1.:57E33 1.i:571E33 1.5

3.29E5 3.29E5 3.2.
5.27EF4 1293E4. 7;9
3.59E6 - 3.71
1.15E7 ,
5.26E7

ý-2.413E7 .
8;52E7 -,
.4.35E9, -- .4
1.04E8 -H

1.91EI0 -

41.25E2 -- Li 8"
5.69FE41 .. 0
t.OIE7 - 8.6.1. 86E9 ý.08EI 1 531
1.89136 9,217E8 5.32

5.18139 -- .6
3.07E9: 6.7
3,43E6 -- 1.6
:1,14
8.51E2 2.5
5.55E4 .. 1.8(
1,00Ei - 9*9ý
7/: 17E7 .- 1.6

DNFY

9E5
2ýE!
8E6

1135
9E7
)E8
fl36

~E9
7E34

IE I

7E38

-LUNG

5;'34E4

2.09El
3.06E37

.2.44E9

GILLI
I1.57E3
3.29E5
:2.8OE6
,1.,31E7
6.85E6

i.10E8
4.05F7
1:60E8
,1 .23E39

1.4 'E8

40198E5

4:42E8
133737E7
2.92E7
2.013E6
1i32,E8
i.301E8
2.97E7
9.415.E4

2;871E5
I.07EI0

,.,.:. .......

mrem/yr per jCi/n.

Unit 2
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TABLEED 3-11
DOSE ANDDOSE RATE

Ri.VALUES COW MILK- TEEN
m bmlreinivr

" " ';' ;" '' I I I'llI ' ....

NUCLIDE
113
C: 14'
Cr. Sl
Mn :54

Fe. 55
Fe59
Co:58
C0•60:.

Sr 89
ST 90

14b 95

Mo 99ý

iI 133

Cs 137
Bit 140
La:140
Ce 141
Ce6144
Nd 147

BONE

6:70E5

2,78E32:81E7

1.34E9:
1 4729,

4.45E10
9.34E22
L86E5"

1.34E8
1.06E62
6,.49E9

9.02E9
2:43E7
4.05
4.671b3
4.22E5,
91.2E1
"6.1:327

LIVER
9.94E2

1 .342E5

9.01E6
1,97E7
6,57E7:
4.55E6

.i86E7
,4 65E9ý

2-95E2

2.24F7
1.88E8
-2:82E6
1•53E10
1.20210,

1.:99

1!.74E5

9•91E7
5.8027

T. BODY

,..34E5
2.58E4
1.79E6
4.59E6
2.54E7
1,05E7
4.19E7
2.:1:729

4:211E7
, 10E1 10

.2.03E2
5.69E4
4.27E6

'•859E5
'7.08E9
4.18E9
1.57E6
5.30E-1
,3.58E2.
:2.27E4
5.94E0
3.53E7

'THYROJI

1.34E5
1.44E4.

3-93E8K

KIDNEY
9.94E2
1-34E5
5•66E3"

2.69E6

2-97E9

4:33E2
*1 00E5
5Ž22E7
,3,:2428

41.94E6
4.85E94.08E9

1.4723
1.04E5
5.82E1
i.1IE8

,LUNG
9.94M2
1:35E5

13.69E4

i;25E7
z.07E

tL85E9:

.1,.59E9t
2.00E4'

GI-LLI
9.94E2
1I34E5
4.34E6
1.85E7
8.52E6:
1.55E8

6.27E7
2,.42E8
1,97E9
1.75E8

680E5'
4-.42ES8
4.0 I27
3 72E7
2. 13E6
1 .90E8,
1 l.7:1E8

3.75E7

8.91 E6
1.06E8:
:3.58E5

1.63El0

mnfet/yr per 4iCirn'..

Unit 2
Revision 30

September 20071148



TABLED 3-12
DOSE AND DOSE RATE.

R, VALUES -<COW MILK - ADULT

:m 2-mrem/yr

•NCLIDE BONE IAVER" . :tBODY THYROID KDNEY LUNG "GI- LL

S3 " -- 7.63E2 7.632 -7.63E2 7.63E2 7.63E22 7.63E2
*.C 14 .3.63E5 7.26E4' 7.2624- 7:26E4 726E4 726E4 7.26E4

Cr,5 1. - - 1.48E4 '885E3I 3126E3-- '1.96E4 3.72E6

Mn54 -- 5 5.41E6 1.03E6 -" 1.61,6 -- 1.66E7

Fe 55. 1.57E7 1.0gE7 2.52E6 -- 6 -- 6.4E6 621E6

Fe 59 1.61E7 3.79E7 1.45E7 -1_ 1.06b7 1.262E8
Co 58 .. 2.70E6 6.05E6. -- .- -. ,54E7

Co 60,: -- A7 2,42E7 - - .. 2.06E8

Zn 65 8.71E8 2.77E9, 1.25E9 ,-, 1.85E9 1- i.75E9

Sr 89 7.99E8 -- 2.29E7 -. -- 1f.28E8

Sr90 3.15Eio -- 7.74E9 .. -- - 911B8

Zr95' 534E2 1 722,E 1.1621 -- 2.69E2 - ,5.43E5

Nb95: 1.09E5 6.07E4ý 3127E4 -- 63.69E8
NM6,99 . , 1.24E7 2.36E6 - 2.8127 ý- 2.87E7

131', 7A4E7 .1.06E8 608E7 Q3T.47E- 0 1 E1828' . 2.80E7

' 133, 9.09E5 1:.58E6 4.82E5 `2. 38 237,2 -1 ':42E6

C 1s34 13.7429 .889E9 7.27E9 -- 2.88E9: 955E8 1.56E8

Cs 137 4.97E9 6.80E9 4A6E9 -- 2.3 1 E9 768E8 1.32E8

'Bla,1400 1.35E7 1.69E4 8-83E5 .. •: 5.75E3 9.69E3 2-77E7

ýLa 140 2126 1.14 3.01EA , - ... 8.3524

Ce, 1411 2.54E3 .172E3 1.95E2 7.99E2 , 6.58E6

Ce 144 2129E5M 95804 1.23E4 -- 5.68E4 - 7.74E7:

,Nd.147 4.74Ei '5.48E1 3.28E0 -- 3..201 ... 2;63E5

Ag 110m 3.71E7 ,343E7 2:04E7 . 6.74E7 .-- 4AOEJ01

rmrermlyr, per ýLC, i/m.
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TABLE D 3-13,
DOSE AND DOSE. RATE

R, VALUES - GOAT.MILK - INFANT

NUCLIDE

H 3
,C 14"
Cr51
Mn.54
Fe 55
Fe 59
Co 58
Co 60
Zn 65
Sr 89
Srt90
Zr 95
Nb 95
Mo 99
. 131
1133
0s 134

Cs 137
Ba 140
La 140
Ce 141
Ce 144
Nd 147
Ag In0m

BONE

3.23E6

I OE6
"1:59E6

4.24E8
1.48EI0
1.72E11
4.66E2
9A42E4

:8.17E8
1.02E7
7.23E10
1 .04E,1
1 ,45E7

2.430
2.74E3
1.79E5
5.32E I
2.95E7

LIVE~k

6.3,3E3
-689EI5

3.0 1E6

2.79E6:
1 .67E6,
7.09E6
1.45E9;

3.8SE4
1.27E7
9.63E8
1.49E7
1.35EM1
A.22El I

5.59E-1l

7,32E4:
ý5.7El
2,15Z7

T- ROD

6.33E3

6.89E5
1.084E

1.09E6,
4.16E6

6. 70E&
4.24E&

8. 04EI
2;2 4E4
2.47E&6
4.23E &
4.36E6

V THYR~OID-
6L33E3ý
'680E5,
.056E3

3,16E 11
2.7 I E9

I
KITDNEY

6133E3
6:89E5
1 .43F-3
6.67L5.

7.04E88

I .22R2
2.78E4ý
1.89E7.
1.12F9ý
1 .75E7'
3.47E 10
3.2*7E10
8.44F'3

5.14F22
2.96E4,
12.1 IElI
3.07E7,

LUNG
ý633E3
6.89E5
-1.28E4

:3.46E5
8.21 E5,

Gl-LLI
:6.33M3.
6.89E5

'2.93E5

1-33E6
4.16E6
1.68E7
1::;23E29

3.04F,8

5;.65E24
:3.27E7

4.127E6
3.44E7

3"66E8
3.811E8
3.56E6
1:.132E4

,8.62E5
1.03E7
3.46124:
1.111E9

1.36EI10
8.63E29

7.48E5
'2.47E-,1
1.96E2
1i'.60E4

3.35E0
1.43E7

1.32E.108.91132i:

l"mrem/yr per 4Ci/m3.

ýUnit 2
Revision 30
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TABLE-D 3-14
DOSE AND DOSE RATE

R, VALuES - COAT MILK - CHILD
.mi2-mremyr ...

uCi/sep..

NUCLiDE 'BONE: ,M7,MIER " T. BODY"~ THYROiD KIDNEY . LUNG G GI-LLI
H'3-' 4-17E3. 47.1E3 47E3 4.17F,3 4}17E3 4.i7E3

C1465E6 3.29E5 3.29E5 3.29E5, 3.29E5 .3.29E5 3.29E5

57-- 6.34E3, :3',52E3 9.62E2 6:A3E3 -3.36•E

Mn,54 1' .62E6: 4.31E5- -. 4.54E5 , - !.36E6

Fe 55 906E5 4.8 LE5 1.49E5 -- .272E5 891E4

Fe859 8.52E5 138E6ý 6 86E5. 399E5 .1.43E6
co0 .8 -- 8.35Ei5 2ý 56E6: --,.... 4.87E6

Co 60 " 3.47E6 l1.02E7 . MET

Zn.f65: 3. 15E8 8..40E81 5.23E8 -- 5.29E8 -- 1.48E8

Sr 89R 7.77E9 .- 222E&8 - .. 3.01E8

Sr 90ý 1.58Eii -I ,.Er . --4 2-13E9,
Zr-95, ý2.62E2 5,76Ej1 S.13EI -- 8,25E- 6.01 E4

Nb 95- 5.05E4 i.96E4 1.40E, -- i.85E4 --4 3.63E7

M6`99 -- 4.95E6 1.22E6 .4 106E7 -i.4.09E6

1131 3.91E8 3,94E8 2.24E8 1.30E11 6,4668& - 3350E7

i 13"1 4.84E6 5,99E61 227E6 1. l1E9 9.98E6 -• 2.41E6

Cs 134 4.49E10 73372E10 I.55E10 -- 22821 b 8,"19'9 3.97E8

Cs137 6152E70 6.24E10 9.212E9- 2.03E10 7.32E9 -3.91E28

B1a 140: 7.05E6 6.1 8E3' 4A125 -- 2101-E3 3.6823 3.57E6

La 1,40'ý 1.16 4.07E-1 1.37E21 -3-7& '- 1.13E4

Ce 141 1.38E3 6ý88E2 1.62E2 . 3.022: - 8.59E5

Ce!144 Lý2E5 3:91E4 6'663 - 2.16F4 -- 1.02E7
NdA47. '2,68E2 2, 1721, 1,68E0 .i.19E 1 .. 3.44E4
Ag1iom 1.60F7 1.08E7 8.60E6t 2.00E7 1. -28E9

rnren i/yr per jlCim 3 .

Unit-2
Reyision 30.
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TABLE D 3-45

DOsE AND DOSE .RATE
RIYVALUES GOAT MILK - TEEN

mkm rnem/yr
.... u~i/sec, . i :., ..... •.. . .. ... .. . . ...

..... ~ ~ ~ ~ ~ ~ ~ ~~~~~~~~~uC V"ls .. m'&=: •-_•..., ..... ..... • l •..a , ,l n

NUCLIDE ,
1:3"

'Cr 5
Mn 54
Fe 55.
Fe 59ý

coý 0
65-65

.'Sr 89"
:Sr 90;• '

Z;r 9 5
'Nb 95:

1133
Cs 1,3 4
Cs 137
Ba 140
La 140:
Ce 141.
Ce 1441
Nd d 147:
Ag li0m

BONE

3.6.E5
3.67ES

I1.61 E8

3.14E9
9,36210
1.13E22

I .6128

1;99E6
1.95E210
2.17 110
-2.9286
4.86E:'1
,5.60E2
:5.062,4

LWER,

'26403
1 34T5

1.0826

2.56E5
8.57E5
.5.46E5
2.23 E6
.5;58E8

'3.5621
1.:24E4-

"2.72E6
.2.26E8

3.38E6
4.58E10
3.60E10
3.58E3
2.39E-1
3.74E2
2'09E4

6.96E6

T. BODY
2:64E3

1.34E5
3A 11E3
2.15E5

3.312
1.26E6
!5.03E6

,2.60E8
8.99E7
2.31E210
2.45E I

1S'gE5
1.2128
1.03E6

,2_13E.10
1.25E,10.
1,88E5'
6.36,E,2

•4.,30E1
272E3.:
713E-1
4ý24E6

THYROID

2.6403
1.34E5
1. 73 P3.

6.59E10
4.72ý.E8

KIDNEY
216423:

'1.34E5
6.'82E2
I323E5

3 .572ES

•5.23E1
L20E4
6.23E6
31.89E8
5.093E6
1.46E10
1..23.E1

1.76z2

6.399E
1,.33F7

LUNGC

2.64E3
.1.35E5
4.4E3

1.62E5
2.70E5

5:56E9
4.76E9
2.4: RE3,

'2.6423
.1:.34E5.
5'.23E5,

2.23E6

7.53E6
2.9127

2.36E8ý
3.,74E8

:8.22E4
5.3027
:4.87E6
4.47E7

2,56E6
5.70E8
,5.12H8
4.50E6
!1.3724:

1.27E7

1,,96E9.

mre.ny e ~ii 3

Unit 2
Revision.30
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........ ..
NUCLIDE

113'
C: 14'
Cr 5l
Mn54
Fe 55
Fe:59
Co.:58

Co 60-
Zn65
Sr R9
Sr 90.
Zr.95
Nb 95:
M610
1131.

Cs: 134;

Cs 137
.Da 140
La, 140
Ce "141'

',Ce 144
Nd,147
AgI IOin

BONE

:3.63E5

2.04E5
.2.10E5

1.05E8

6.62E,10
6:45E11
-'3'1 E4

&-889E7

i:09E6
H '12E10
I.49E10
1.o6286:
!2.71E£-1

3:06,E2
2;75E4
5.69E0
4.45E6

'LIVER

2:03E3
7.26E4

6.5085'
1,41E5:
4.95E5
3.25E5
I .32E6
133T68

2:07E1

7.29E3l
1.5,1E6
.1.27E8,
'1.90E6,
2,67E102.04810o

2;03E3'
1.36E-1

o.07E2
1.15E4

46157E6
:4-12E6

TAIBLE D 3-16

DOSE AND DOSE RATE
IRI VALUES - GOAT, MILK - ADULT

m2-m rem/yr
uCil/sec

T.: BODY THYROID- KIE

20383 12.03E3 2.603
7;26E4 7:26E4 7.26
1.78E3 1.06E3 3.92
1.24E5 -- 1.93
3,28E4 , . -

1.90E5.
7.2715 -- --

2,91E6 E-
.1. 51 -- 2.23
4.89E7 -- ..
:1.63E! 0 -- -- :

•1..40E I1,63, .

3,92.B

7.29E7
5.79E5
2,18810

1.34E1,0
"1.0685

2.34E1
I. 48E3

3.93E8-1
1.45E6

4.17E9E8

3.25

3.41
2A1S

3.31
8.63
6:93

9:6.0

6.82
3.84
8.09

)NEY

8E4

:E2:
£E5

ES

E6
E9.:
E9ý

E2,

E1
E3
80

,ýLUNG
:2.:03:E3

:23603

7.85E4
1.38E5

2.86E9
2'30E9
L.'116E3

"Cl-LUI
2.03E3

4.48E5
1.99E6
8.07E4
1.65E6
6.58E6

2.48E7

•2.73E8

4.42E-7
3.49E6
,3.36E7
1.71 E6

:4.67E8
-3.9588

333E6
I.OOE4

7-90E5,9:306.,

3.15E4
1.68E9

%mremrryr per pCmi/rn.
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TABLE D 3-17
DOSE AND DOSE RATE

R, VALUES - COW MEAT - CHILD
in2_-rnr;em/!r

uc/sec

:NUCLIDE: BONE. IVER T. BODY THYROIID! KIDNEY LUK NG a G!-[ýLL:

.H 3' ' .34E2. 2.34E2 2.134E2 2.34E2 2.34E2 :2.34E2

c 14" 5_29E5 "1.0,6E5 1.6E 106E5 1L0625 1.06E5 1.06E5

Cr 5,1 4" -- 4.55E3. 2.52E3 6.90E2 4,61E3 2.4 1E5
M,5-4 -- .5; 15E6 1.37E6 -- 4-.446 - 4.32E6

Fe,55 2.,89E8 1.53,E9 .4E7 . -- 866E7 2.84E86E

FEe 59 2.04E8 3.330E8 1.65E8 -- -- 9.58E7 3A4E8
o 58 -" 9.41E6 2.88E7 - -- 5".49E7

Co06.0 4:.64E7 1-.37E8 - -- -- 2.57E8
Zn65 2.38E8. 6.358 3:95E8 . .... 00E8 .. L12E8
'Sr 89 2.65F8 -- 757E6 ,- -- I .•03E7
Sr 90 7.01E9 -- 1.78E9 .... -- 9:44E7
,Zi 95; 1.,5126 I3.32E5 2.95E5 -3 4.755 - :346E8

Nb95' 4-10E6 i.59F6'I 14EE6 - 1:.50E6 ,- 2.95E9
ýMo.99 -- 5.42E4 1.34E4 1 -. 116E5 - 4A8E4

I1131 :.15E6 ,18E6 2.3,7E6 1.38E9 6;86E6 - 3'72E5

11i33 9.38&,2 1.16E-1 4.39,-2 2 ,152 1F.932-1 - 4.67E-2,

Cs :134 `6 09E8 .002E9 2.11E8 18 161t8 5.39E6

S-37 8.99E8 8.60E8 1.27E8 - 2.80Et8 1.01E8 5.39E6

Ba 140 ':2:20E7 1.93 E4 1,28E6 -- 6.2723 1. 152E4 1.. IE7

La 140 2180E-2 9.79E-3 3.30E-3 -, -... 2.73E2
Ce 141 1.17E4 5.82E3' 8.64E2 - 255E3 -- 7.26E6

Ce 144, 1.48E6 4".65E5, 7.91E4 ,- 2.57E5 -, 1.21E8
Nd 147 5.93 3 4,80E3 3.72E2 . . 2.64E3 -- 7.61E6
Ag I I0n 5.62E6 3.79E6 3.0.3E6 . - .0586 -- 4.52E8

mrem/yr per ICU/m3 .

U~nit 2

Revision 30
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NUCLIDE

,c 14*
Cr 51
Miln54
Fe 55.
Fe 59
Co 58
Co 60
Zn 65S

;Sr 90:

Zr 95
Nb.95
Mo0 99,
1 131
1 13:3
Cs 134
Cs 137
Ba 140
La:14.0
Ce 141
Ce 144
Nd 147
Ag.1i O

BONE

2,81E5

1.50E8

i,1 5E8

1 .59E8
-140E8,
5.42E9:

2.371E6:

2.24E6
:5.05E-2
.3.46128

4.88B8
i:1'9E7'

t1.53F-2
6.1 9E3
7.87E5
3.169E3
3.39E26

LIVER
1.9412
5.62L4

4.50126
1:07E8&
2.69E8:

8.05E6
319007
5.52E8

2.68E5

1,32E6

3.90E243.13126
:8.57Eb-2

8. 13138
6.499E8
1.46E4
7.5 1E-3

3.20E6

h

TABLE D 3-18
fDOSE AND-DOS.E RATE

R, VALUES - COW MEAT - TEEN
m 2_fr~em/vr

T.,BODY 'THYROID K1

L94,E2 1.94E22' 19
5,62E4 5.62E4. 5,(
2-.9-'E3 1,-.62D .63

9.93E5 .1
2.49E7 - --

J.86E7 7

:880E7 -
2,57E8 -+ 35
4,01 E6 --

1.34E9 -- -,
L:84lE5 -- 3:9

7.24E5 -- 1
7.43L23 9 8
1.68F6 9.151E& 5:4
2.6 1 E-2 1.20E]2 1.5
3.77E8 -

2.26E8 - -2:2

2-00E-3 ÷- --

4.75E22 -- 1.9
4.231E4 ,- [9
2.06E2 -- 2.0
1 05T7 6 1

DNTEY

~4E2,
~2E4
9E122
14E612

53E8:

4E5
8E6
2E4
0E6
012-1,
'8E8

5 E3

5E3

M2E3
3E6

LUNG

1.9.4E2
5.62E4,
4.166E3

.6.77,E,7
8.47E7

9.87E7
8.58E27
9.81 E3::

.,GICLLI
I .94122

51.62E4
4.901E5
9;24E6.
4.62E7
636E8g
1.I1Eg
5.09E8.,
2.34E8.
1,67E7

6.19E8
5:.63E29
6";98E4'

6.20E5
6.48E-2
1.01 E7
9Q24E6
1.84:E7
4-311E22
.I .18 F-7
1.98ES
1.24E7
9.01E8

rnrern/yr pcr iCgm3 .

Unit.2
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TABLE D 3-19
DOSE AND DOSERATE

R, VALUES - COW MEAT , ADULT
M2 -m~rem/vr

uci/sei

NUCLIDE BONE LIVER T. BODY ' ThYROID KIDNIEY LUNG GI-ILLI

1H- 3 .- " 325E2 3,25E2 3.2 5 E2 3.25E2 I3 25E2 '.125E2

C 14' ,333E5 6.6E4 6.66E4 6:66E4 6.66E4.- i6.66E4 6.66E4

Cr.5 -1 '' 365E3 21.18E3 8.03E2 41848E3 9.17E5

Mn54 -- 590E6 ii3E6. - 1.76E6 . 1.81_E;7

F655 1,85E8 1.28E8 2,98E7 - 7-!.44E7 7:34E7
Fe 59 44E8 3139E8 1.30E8 .- S946,7 1.13E9

C0.58 - 1,04E7 2.34E7 -1 -2 -- 2.12E8

Co60 . 5.03E7 I.II:E& -- . .. 9:45E8

Zn65 , 2126E8 719E8 3258g8 -. 4;8,E8 . - 4A53ES
Sr 891.66E8 -- 4.76E6 ,;--,... .66E7
Sr 90 8.38E9 -- 2.06E9 . ..... - :2.42E8

Zr 95 1.06E6 .40ES 230E5 .. 5.34F5 .. I'08E9
Nb95 03..4E6 M I69E6. 9*08E5 --. 1.67E6 -- 1.03EI0

,,Mlo 99 44.7 1E4, &97EP, - 1.07E5 .. 1.09E5

1 ý131 .22.69E6 3.85E6 2.2E6: L26E9 6.61E6 -- i602E6

1133 .6.04E-2 1.05E-l 3.20E72 1.54E 1 1.83E.I -. 9.44&E2

ýCs 134. 4:35E8 1"03E9 8.45E& --- 335E8 1. 11E8 .1 81E7

Cs 137 5,88E8: 8.04E8 5,2)6,E -S. 2.7jE8. 9. 077 -i 7 1.56E7

.Ba 140 1.44E7 1.8.1E4 9,44E; 6.15E3 1.04E4 2.97E7

.La 140 1-.86E-2 9 3 7E-3 48E-3 - -6.88E2

Ce141 7.38E3 4.99E3 5ý66E2 2.32E3 -, 1.91,E7

Ce 144 9 33E5 3§90E5 5.1IE4ý ... 2.31E5 -- 3.16E8
,Nd147 1.59E3 '4.15E3 2,48E2 ... 2A2E3 . . 1,99E7

Ag, 0I Om. 4.48E6 4.14E6 2A6E6 ... 813E6 1.69E9

%ýrem/yrper pCi~m .

Unit2
Revisi.on 30
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i
NUCLIDE BONE

C 14: 3.50E6.
c'r51 --

Mn 54
Fc 55 7,63138
Fe59 3.97E8
Co58 --
Co:60 -

Zn65 8.12E8
Sr 89 3.59Ei0
Sr:90 1.24E 12

Z&95 3.86136z
:NbV95, 1.021E6

6Mo99:
1 131 7.16E7
'1133 1.69E6
Cs 13 4 L601310
,Cs 137 2.39tl10
Ba 140 2.7E8
La 140 3,251_33
'Ce 141 6.56E5
Ce 144 1.27E8S
Nd 147 7.23•14
Ag lIt0m" -3 21iE7

LIVER,
:401E33
7.0-I.E5T7 0!E5,

36,65E8
4#05E8
6,.42E8
6.45E37

3.78E8
21.116E9

8,5003
3,99E5

720E7
2.09E6
2.63E110
2.29E110
2.43E5
1J,3E3

3.27E5
31.81E7
5786E4
2.17E7

TABLE D:3-20.
DOSE AND: DOSE.RATE

:I VALUES - VEGETATION -CHILD
..... ..... ... .i nZ~i renji/v¢r

.uCi/see

'T. BODY T"n YROID KID

4.01 E3 4.01'3 4,01
7.0 1 E5 7.0135ý 71.01
-I17E5 6.49E4: 1.77
1.177E8 1.86.
t12.5E8 -- --

3"20E8 -
:1.97E8 •---

1. 12E9 -- --

1.35E9 L. 1.36
1.03F9 ' -..

7-56E5 - .122
2,85135 - ~ 3.751
1-91 E6 1.653
4.09E17 2.38E10. 1.18
7,92E5 3189E18 3,49
5.5509 -, 8:151
T3.38E9 -- 7.463
1.62137 -- 7.90]

3.83E2 --

4.85E4 -- :1.43]

6.78E6 -- 221:1
4.54E3 1- 3.22]
1 73E7 -4 0d4

NEY

E3
E5
E4

E9

E 6
E5
E7

E6
HE9
E9.
E14

E5
E'7

E4
E7

LUNG
4:01E33
4.01E13710.1'E5:

2.29E98
1.86E8

1.451E5

GI-LL1
14,0:1E:3:
4.01E53

6.20E6
5.58E18
7.50PE7
C69E8:

3.76T-8
2110139
3.80E8•

. 1.39E9
16713 10
8.86138!

6.37E8

6,4 1 E6

S.44135
142E8
1.43E8.
1.40E8
3.1607
4,.08E8
1.04E10:
9.28E 7
2.58E9

n.remu'yr per tCi/m .
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TABLE D 3-21
DOSEAND DOSE RATE

R. VLUES - VEGETATION - TEEN

,m -rem/vtee
uiCi/sec

NUCLIDEk
113•

C 141
Cr 51
Mn.54
Fe 55:
Fe 59ý
Co 59
Co 60
,Zri 65.

Sr W9,St90:

Nb 95
Mo 99
1131

1,133,
Cs 134
Cs 137"
Ba 140
La 140'
Ce 141
Ce 144ý
Nd 147
Ag. horm

BONE

A .45E6.

:3.10E8
1.79E8:

4,24F,8

7.51EI1
1.72E6
4.ý 8013

3,85137

,'7.OE9
1IE .010
I !38E8
1:.81IE3

T283E5,
-5.27E7
i3.66E4
1.51 E7

LIVER

2.59E33
2"91,E5

4.54E8
2.20E8
4.18,8E

2,49E8
1.47E9

5.441E5
2;66E5
5.64E6

5.39E7

1 67E10:

1.353E10
1.69E 5
8.-89,E2
1.89E5

3;98E4
:i1.43E7

T. BODY

2.59E3
2.911E5
,6:116E4
9;01IE7
:5.1313E7
t1.6 IE8

5.60E8

:.85ElI :

I"46E.E5

2.0836E
:2,89E7

24.80E5
7 75 F96

:4•69E9
8.91IE6•
2.36E32

2.83E6
2.3 8631
R.72E.6

TirYROED

2.59E3..
2.91 E51
3.42E4

1.57E10
2.20E38

KIDNEY

2:.59E3
'2.9!E5S

1.36E8

9. ES

7;?99E5

9.•28E7
2.76M6
,531IE9
4.59E9
5.74E4

8.89E34
1.30E37

2.3 4194
2.7413-7

LUNG

2.59E3
2-91E35
8.79§E4

1.40ES
1.32E8,

-2.03E9
' .78E9
1.14E5

CGI-LLI.

2.59E3

1.03E7
9-.32E8
9:.53E37
•9,89,ES

6.02E8ý
3*24E9
6,23E8
1:80E9

:I.26E9
lE14E9,

1'.01 E7
107E7•1.1ii9E6

2:,08E&8
1,92E8

:5.,10AE7
5.40E,8
1.331I0:
l.44E8
4.0319

mrern/y.r per ýicilm
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TABLE D 3,22
DOSEAND DOSE RATE

R1 VALUES§- VEGETATION - ADULT
m2-n rem/yr

:uCi/•sec :

NUCLIDE
H37

Cr 51
Mýn M.
F~c 55ý.Fe.55,:Fe •59,

Co:58
Co 60
Zn 65
Sr 89
Sr 90;
zr-95•
'Nb 95

I1133:
Cs 1:34:
Cs1:37:
Bai 140.
La"140,
Ce 141,
Ce 1•44
Nd: 1,47
Ag h~lrn

BONE.

'897E5'

2.00E8"

1:26E8

3:.17E8
9,96E9
.6.05E1 I
1.1 8E6
3.SSE5

4.,04E7
1.00E6

4.67E9
6.36E9
1'.29E8
1.98E3
1'.97E5

,3.29E7
3.36E4
1.05E7

SLIVER
:2126E3

L79E5

3.133E8
1.38E5.
2.96E8.

3,08E7
i .67E8
1.01tE9

83.7BE5
1.39E5
6.1.4E6

51.8E7
14.7E6

8.7 0E9

9 .97E2
[1.33 E5

1.38E7
3.3:88E4
9.75E6

T. BODY

2.26E3
1;79E5
4.64E4:
5.97E7
3.22E7
1.13E8'

6.90E7
3.69E8.
4,56E8.
1.86E8.
I.48EH I
2.55E5.
1.06E5
1.17E6.
3•31 E7

5.30E5
9.08E39=

8.42E6
163E21.5iE4.
1.7'7E6
2.32E33
5179,6ý

THYROID

`2.216E3
1.79ES5
2.77E4

21.90E60
2::56E38

KIDNEY

1.79E5
1.02E4
9.31E7

6.75E8,

I39ET3

9.9]E7
.3.03.E6

3.59E9.
2195E9
5.,919E4

6.19E4

2.27E34
1.92E7

"LUNG

.1.79E35
615E34

.7.69E7
"8'.27E7

I,~ .19E9
,9,81E8
'9.25E4

GI-LLI

226E3
I:.79E35,

1.17E7.
9.58E8
7.9,11E7
1.02E9
6.24E 8
3. 14E9
6.36E8
ý1.60E9
1.75tI10
1'20E9.

I .42E79

.53E7
ý1.56E16
1.,94E8
1.68E8
2.65E8
7.32E37

5..09E8ý

1.86138
3.98E9

mrem/yr per .C/ m3
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TA BLE D 3-23
DISPERSION PARAMETERS ATYCONTROLLING LOCATIONS'

X/QW•. and .W.: VALUES

IMRECTION DISTANCE(ml XiQ (sec/mn)VENT

Site.
B~ounda ry2

Inhalation
Aand 'Ground
Plane

CowatMilk,

Meat Anfima•l

'Vegetation

STACK:

Site
Boundary,

Inhalation,
an dGround
Plane

.Goat MillO

Meat Animal

Vegetation

NOTE:

E.

E, (,] 04~)

ESE (1307),

SE( 0140')

E (96,)

I;600

4,300,

4,800

2,600

2,900

2200:E-6

!1.42E-7

4.11 IE4

3.56E1-08

1.:17 E-7

2.10&E-9

2- 90E-9

4.7 .3Eý. 0

5.32E-10

21 .86E-9

T.50E-9:

:E 1,600

.1,700

4.50E-8

.8.48E-9

6.00&09

I .34JE-91E (10o9)

ESE (135') 4,200

SE (14Q) 4,800

E,(1 14) 2,500

EIa96i) a2,8I00

Inhalation and Ground ,Plane are annual average values.

I. 05P-8. 3:64F.-10

2.90E-08 5,71U-10

1. 13 E-8;1)1$E9

1 .38E-8 9.42E=. 0

Ot hers are~grazing season only.

X/Q and D/Q values from NMP-2 ER-PLS.
'2 XQ:and DIQ from M ES. , NI UREG- 1e085, May 1985, Table D-12.

V/Q and D/Q ftrom C.T. Main, Data, Report dlated November 1985.
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TABLE. D 3-2,4
PARAMETERS, FOR THE EVALUATIONOF DOSES TO REAL MEMBERS

OF..THEPUBLIC FROM GASEOU S AND LQUID .EFFLUENTS.

Pathway,

Fish

Pariameter

U (kg/yr) - aduit

Daipj (mrerri/pCi)

Value:

21

Reference

Table E5

.Reg. Guid 1•109
Table,,E-i

Fish Each Radionuclide

Shoreline
-adult
-steen

:67ý
67

Reg., Guid6.1 l 09
ýAssumfed to b6 Sameý asAdult

Shoreline al.,pi

(rnre irn/hr per pCufimz)
Each:Radionuclide

;EachRadionuclide

Tabe &-6

Reg.-Guide 1.•09
Table E-7

inhalation DFA~,j
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TVoe'of Sam pie

Radioiodine and

Radibiodin arid

Radioi6d~ine a•nd
P1ýaiecolatcs (air)

Radioiodine and

]Paticulates (air)

Radoid0ione and
l'artiulates (air)

in'Radiojo ficand(ib

Direct Radiation a T)n

DireccRadiation (TLD)

Direct Radiation (TLD)

Direct Radiation (TlD)

Direct Radiation (TLD)*Direct Radiation'(TLD)

DiLrect Radiation (ILD)

Direct Radiation (TLD)DiretR~aoiationi(TLD)

Direct Radiation CTLDT.

Direct Radiation (TLD)

Direct Radiation•(FLD)

f MaP See Figure

TABLE D :5.1
NINE MILE POINT NUCLEAR STATION

RADIOLOGICAL ENVIRONMENTAL MONITORING.PROGRAM
SAMPLING LOCATIONS.

*,Map Cl1ectioitf
Location (Env. Proerim NO..

Nih6 Mile'point Road Nbfih

2 County Route 29 & Lake.ARod

3 oynty, Route 29
(R-3)

4 ilaeoLYcoioN
(R-4)

5 MontaribpoiiifiRoad.(R-5)

6 North Shf-6reline Area'
(75)

.7 tNort Shoreline Area
J76)

8 NOrtb Shoreline Area,
(77)

.9 North Shoreline Area
(23)

.10 JAF East Boundary
(78).

11 Route29
(79).

12 Route 29
(80)

,13Micoa
(81)

14 MinerRoad
(92)

I 5 1 .akeviewRoad

(ý3)

16 Lakeview Road
(84Y

1.7 S'ite. Mcteoriog cal Tower
(.7).

iS Energy Information Center
(18)

1i9 North Shoreline

(85)
s D 5:1-1 and D:5•.l2.

Location

1.8 ii@ ý87E,

FI .mi@,.iO4EiSE

1.[5 :mi ; 3•2. s E

1.8;miii• 143 -SE

16::mi.@ m 2i W,@NE

Ol'!mi @15 N1

DA1 mi § 27NNE

021 ,ni @ ,45',NEI

04. mi @'7t) ENrE

1.1 n Ei@ .ItS

1:4:mi:@ 133" SE.ý

1.6.'mii:@ 159* SSE

1.6 mi@.181'S

1.2mi SW200SW

1.1 min@',225 SW

0.7 mi @ 250 WSW

0.4 min 265- W

0:2mi @294" WNW,
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I I I I

Type ofs-AMP nl

Direct Radiation (TLD)

6ire'tlRadiation (TLD)

Direct Radiation (TLD)

vit. Radi lion (TLQ)

Dir.ctRadiation (TrLD)

1Pir'etiRaidiation (TLD)

Direct Radiation (TLD)

ir ct RiRadiati'on.(TLD)

Direct Radiiation (TLD)

Direct Radiation (TLD)

Direct: Radiation (TLD)

Direct Radiation.(TLD)

* Direict Radiation ('110)

Direct Radiazition. (TLD)

DirlcutRadiation'(TLD)

Direct Radiation (TID))

DirectRadiation (TLD)

TABLE :D 5.1 (Cont'd)
NINE, MILE POINT NUCLEAR' STATION:

RADIOLOGICALENVIRONMENTAL.MONITORING PROCG RAM
SAMPLING LOCATIONS

"Map ColeclionSite
Location(Emy Proaram No.)

20: Not ShdrcSl~'ine:
:(86)

21 North Shoreline
(87)

22 .'ickory Grove
(88)

23 Lcavitt.Ropd
(89)

24. Route .104
(9.0)

25. Rodte 51A
(91),

26•" Maiden Lane Road
(92)

27 County Route ý531
(93)

2 County,.,Rowtel

29- Lake Shoreline
(95)

30 Phoenix, NY Control
(49)

31, S, ýW Oswgo0,'Control

32, Sutila, NY
(96)

3J Alcan Aluminum; Route ]A

•34 Lyrniing8;MY
(94)

;35 New Haven, NY
(56)z

36 W.ond .,ilbLc,'amp
(ko)

.3.7 Lake Road .
(98)•

II III I R

Location

0.1-i @ 315SNW

4.,i @ 9 E4-

4.1 mi-@.11'•E•SE2

4.2-mi @,135*-SE

418 mi 15C SSE

4.,4 mi.~25 S

47 mi@ 223' SW

4.1' ini@237J-'WSW

19.8-mi @•1:63' S

3.61i @ 226' sw

1:8?iiii @.- 43ý. SE.

5.3 ,i: 123" ESE

oJ9 M, @23 7"WSW

L.2 mi@1:'01• E

4Ma3 = See.Figures D 5,1.- and D5:1-2.
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Type (If $aml C

Surface Water

Shoreline Sedimerit•

Fish

Fish

Milk

Milk (R

Food Product.

,Food0Prqducft

:F6d Product.

',Food:Prqduct

Tood Product

TABLED 5.1 (Cont!d)
NINE MILE POINT-NUCLEAR STATION:

RADIOLOGICAL ENVIRONMENTAL MON ITORING PROGRAM
SAMPLING: LOCATIONS

* Map Collection Site;,

Licationti (Env. Programi No•

ý38 ass Wei~ Canal'
(NAY

,39 JAFNPiF Inlet Canal

(NA),

40 Sunset Bay Shoreline:
(NA)

41 NMP Sitr Disduiwg.,Arca
(NA)

42 "NM, Site DischargeiAr9ea

(NA)

.43 Otwego:Hairbor Area

76 Milk Location 476

64 Milk Location #f55

66 Milk. Locati!n. #.4

7'7 Milk Location
(Summerville)

48 Produce Localion1#6*

(Bergenstock) (NA)

49 Produce Location #.l*.
.(Culeton) (NA)

5U Prod ace Location #2-

(Vitullo) (NA)

51 Produce Location #5ý*
(C•S. Pd Ihurst) (NA)

52. Produce Location #3,*
(C. Narewski)(NA)

Location

7.6 mni@ 2357SW.

L.5mi@ @80Ert

0.3 mi @ 31,5 NW,O::,mi@SSIE

6.2 mi@g235",SW

6.3 mi@ 11TESE

9:.~mi 9E

7,8 tni gj1Y3S

13'.9 mi,@"9 ]"SSW

L:9nli@ jl'fSE

1.7 mi @'96 ,E

L5 mi @ lI 4ESE

16 mi @.gg:E

.(NA)
CR

See F:gures D.5-,l-,l::andD 51-2.
Food Product Samples nccd nol necessariiy be cotliected from all iistedl16catiohs. Coil&ctcd sahnples: will, beofthc highesi cal culated site
ýaverage.D/Q.
Not applicable.
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Type iofSample

FoOd Productv

Fdod• roduct.(CR)

Foopd P'roduct"(CRý)

Food .Product.

Food Prodii&

•Food Product

Food Product

Food Product (CR),

Food Product

Food Product

Food Prbduct

Food Product

.Food Product

i

TABLE D 5.1 (Cont'd)
NINE.MILE POINT NUCLEAR STATION

RADIOLOGICA IENVIRONMENTAL MONITORING PROGRAM
SAMPLING LOCATIONS

.,Map Collection Site

Location -(Env. Program No.)

53 Produce Location ff4**

(P. Parkhurst) (NA).

54 Produce Locatioli #7**
(Mc Millen) (NA)

'55 Produce Loc'taioh #8"*
(Dcnman) (NA)ý

56 Produce Location,#9*:*
(OcConnor) (NA)

.57 Produce Location #J0*
(C. Lawton) :(NA)'

58 Produce L'cato 11*
(C. R- Parkurst ý(,A)

5$9" ProduceLocition #1fI2' *
Bar ton) (NA)

60 Produce Location #13**
(Flac'k) (NA)

61 Produce Location, # 14**
(Ko&Tieke) (NA)

62. Produce Location # S1
(Whaley) (NA)

63 Produce Location ii6**
.(Murray) (NA)

67 'Produ:e" Location fi 1.7
(Battles) (NA)

68' Product Location #18**-
(Kronenbitter)

Location

•15 mi a, @l22o2SEW

12.6 mi @,225. SW

1.6mi @ 171,S

ffimi@ 12 320ESE-

1.9rmi @ 1I5"ESE

15.6 mi@225* W:

L9 mi.@'950, ,

l1tmi@ 136 •SE

1.2 mi@ 207 SSW

1.76 mig,97' E

1.52 mi.@, 85ý E:

* Map

.(NA)

= See'Figvres D 5IlI and DES, 1-2.
= Fopod:Product.Samples n6ednof necessarily be collectedfrofmf all listed locations. Collected samples will'be

:.ofthe highest calc.ulated s i[t aerage DIQ.
= Not applicable.
- Control Rtsut (locahtipn)
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A1PPENDIX A

LIQUID DOSE FACTORVDERIVATION
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Appendix.A

Liquid'Effluent Dose Factor Derivation, A&aM

Aialk(mrernlh per uCi/m1mi) which embodies the dose conversion factors, pathway transfer factors.
(e: g., bioaccurnulation factors), pathway? usage factors, and di ffti oin facfors for ihe.ioifits of

,pathway, origin takes into* ac •ont hde dose froi ingestion offish-ahnd drinking water and the
sIediment. Thetotalbodyiand organ dose conversion-factors for each radionuclide wiYbe idaised
from Table E-i i of Regulatory Guide I.109. To expedite time, the dose is calculated fr a

maximum individtil in st•a 'dof ach age group.. The maximum individual dose factornis a
q-om0psite of the highest dose factor;Aiat,of each nuclide i agegrouppa, anrd organ ,hefice A It
should be:noted~thatthe fish idgestibh~attwayis the most sigiicant pathway for dose .from

liquid effiaents. The water con'sumptionl pathway is included for•consistency with NUREG91,33.,

The.equation.for calculatigg doSe QcMi. ributius gidvenin section 1.3 requires the us ofthe

composite dose factor.Ait.for each-nuclide, i. The ,dose factorequationgfor:a fresh witersite is:.;

69.3,U, W 87~ ~

Ai', WOrUW e BFj eltp D__, ( )DFSN

Where:
Ajg• = Is the dseIfactfor for nuclidedi, agegrqupa, total body or organ ifor all

appropriate pathWays, .(mrem/hr per uCi/ml)

Ko - s the unit..onversion factor, I I4E6pCi/uCi x 1E3mi r/lite.r
8760 hr/yr

'U" Water consumrptnion (liters/yr); from Table E-5'of Reg. Guidel 1.1091

Uf= Fish consumption (kg/yr);.fromTablie E-5 ofReg'. Guide1.1i09

u= Sediment Shoreline Usageý (hrlyr); from Table E-5 of0Reg. Guide 1.109

BFE = Bioaccumulation :factor' for nuelide, i, in fish, (pCi/kg per pCi/liie•e)
from Tab e A- ! ofR eg. Guide 1. 109

,DFLiat Dose: conversion .factor for age, nuclide, i, group a, total body or organ
t,.(rnrermlpCi);Ifrom Table F.-l :of Reg. Guide 1.109-

DFSI = Dose conversion, factor fbr nuc.1id. .i and total bOQd, from standing on
•containated grpund (nireiihr per'pCi/i ). from Table E-6 ofReg9

6uide 1.109
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Appendix A,(Contd)

Div = Dilution factor from the near~field area within one-quarter mile of the
release point to the potable water intakefor the adult.water
consumption. This is the MtrWopb1it• •{ater-Board, Oinondaga, County

intakestructure located westofithe'C ity of Oswego. (Unitless)

Di= Dilution factor from the near field area within one quarter mile ofithe

release poinit to the shoreline deposit (akeiv at the same point" where we

take :environmefital samples !L.5 mil&e, unitless)
69.3., = conversion factor 693 x 100, !00= K• (literskg-thr)*40 kg/rn2*24

hr/day/.693 in litefrs/in2 d, and K = transfei: coefficient from watertoý

sediment in liters/kg per'hour.

itpwif, = Aver ageIransit time required for each nuclide to reach the:

tpý point of exposure.for internal dose, it is the total time elapsed froim
release of the'nucliesto eitheringestion for water (w) and fish (•:

or sh.oreline, deposit (s),(l..r)

= LenOgthof 6tie the sediment-i's, exposed to. the contaminated waier,
"nominally 15 yrs:(approximate midpoint o~ffacililty operazting. life).
(hrs),

decay-constant for nuclide ii, ,h).

W = Shore width factor (unitless) fromtnable.:A-2 of keg. Guide 1.109

Example Calculation'
For 1-131: Thyroid Dose Factor for::an.Adult from a Radwasteliquid effluents release:

(DF.S)i = 2.80E-9l mrern•hr-per pCi/i-n
(DFL)iat. = 195E-3 mrernipCi:. to, 40 hrs. (w-, waterO

BFR = 15:pCi./kg per'pCi/liter tpf 24 hrs. (ff: fish)
S= 21 kg/yr tb 1.314ES:hr.(548E3 days)

D,;= 62 unitless 730 liters/yr
17•.8 u7itless K. 1.• 4E5 C i/; u I lkg)

1U, ,2 hr/yr 2(h./.yi.)
WV = 03 3.61Et-3hr1

7.3 hrs.(s=ShorelindeSediment).

Fhese values will yield an Ait Factor of 6.65E4 reiirel l.pl uC1i.4-tr as listed; in Table D;2-2-. It

should be tnbted.that only a limited:number of nuclides are:listed, on Tables D 2-2 totD 2-5. These are

the mostc common nUclides encountered ineffluents. If d nuclide is detectedfoT which a factor is not

listed, then it wilbe calculated and included in a revision to tihe ODCM1'V.

In addition,ý not all dose factors are used for the dose calcul~tioris.:. A maximum individuall is used,

which is a comrnosite of the maximum ddse factor of each; age group for eacha organ as reflected in the

applicable chemistry procedures.
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APPENDiX.B

PLUME SHINE DOSE FACTOR DERIVATION
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Appendix B

For elevated releases the plume shinte dose factors Tor gamma air '(B) and whole body (VN),are
calculated Using the finite,,plume model with an, elevation above ground equal to the-stack height.
To calculate the plume shinefactorhfor gamma whole body doses: the gama air dose factor ,is
adjusted for the attenuation of tissue; anid the ratio of mass absorption coefficients between tissue
and air,. The equjatio-ns are as follows:,

Gamma AirBi := • ,a I•, Wh•ere;, K'! = coriver~ionfadt6r -(s~ee

s RO V's below for actual Value).

[I mass absorption, co6ffi.ient (cm 2dg: air

for B, tissue for V.0

E Energy of gamma• ray pe.r
disintegration -feV))

V -: '= averiage wind seed'for each staidlity• ~ ~~class (S), ni/S.. .... ..

R = downwind distance (site.boundary, m)n

o = sector width (radians)

:s = subscript fot stability' class

.I fun ctionl. =I ,+ k.I2 foir each stability
class. (unitless, see'Regulatory Guide

.109),

k = Fraction of the attenuated energy that is,
actuarly absorbed in air (see Regulatory:
Guide IA.1 09, see below for equation)

Whole B6dd

V½. = 1 'SFB~e

Where: td tissue deptl (g/cm )

Sr shie.dirMg factor from.,stiuctures (unitless)

I.11 = Ratio of massabsorption coefficientms.
between tissue arid air.

Where allofther parameters are defined above.
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Appendix B (Cont'd)

'K =conversio'n factor = 3.7'Ei0dis 1.6 E-6 er6
Ci. sec Mev= 46

1293.g 1'001er
I.n3 g.rad

laa Where: =- mass attenuatiotn coefficient

(cm-/grn air for Bi, tissue: f6r Vt)

La .:. defined above

Thereware seven Stability, lasses, A thr F. The percentage of-the year that each stability class is

.taken from thc U-2 FSAR. FRom this data, a plume shine dose factor is calculated f6r. each
stability:class: and each nuclide, multiplied by its respective faction an.:dthe6 sudmed,

"The.wiiid speeds correspoiding to each stability class are, also, taken from the Unit 2.FSA. To:

confirm the accuracy of these values, an average of the 12 nionth Wind speeds for 1 f985, 986,

1987 ad"41988 Was dompared to tahe average of the FSAR values., The average wind speed of

the actuAl data is :equal to 6&781 m/s, whichcompared favorably t. the, FSAR, average windli s)eeda

equal to ,6.77 m/s.
Tile average gammaenergics were calculated u singW a eightedaverage of all gam energies

emitted fiom the nuclide. These energies were taken from thehandbook "RadioactiveDecay

Data Tables", David C. K0ocher.
Thexmass absorption (1) and attenuation (p,) coefficients were calculated by multiplying, the

mass absorption ..(,i,/P) andmass attenuation (qijp). coefficien'ts given in, the Radiaftin Health
'Handbook by the.,aq'denp't' equal to 1.293 E-3 g/cc or thietissmie density. of I g/cc where
applicable. The tissue depth is 5g/cm2 for the wholebody.

The downwind distanceis the site boundary.

SAMPLE CALCULATION'

Ex. Kr-89 F STABILITY CLASS ONLY - Gamma Air

-DATA,
E 2:,22MeV k 't = 871 K = .4.6

2.D94 13 .3 " .la VF = .5-5 m/

.1 = 5.5064E-3m"' R =1600m

o =. .39

C.,= ig vertical plumespread takenfrom U'IntroductiontoNuclear
Engineering", John.R. LaMarsh
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Appendix B,(Contd)

A4.Function
UGZ

'12
I-

-. 4
1l4 + , k2 = .3 + (. 871) () .(65

0f6Ci-.sec)(mev/ergsl

(5 s~ 5 M/s) L29) (1600m).

- 3. 1SC-:-?7)ý, .ard/s (3600 s/hr) (24 h/d) (365 dv). (lEMrad/rad)

C,/s (lE6,uCi)

10 0(2) mraýd/ ir

upi//eec

6.85(-3) r.rad/y
1C1 / sec

Nte: Tss Fr Tabe D 3-2 andprocedure.

values,a. weighted fr~ictio .ii OAfeah stability class .was used to determinelthe B,1 and-Vi
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DOSE PARAMETERS FOR IODINE, 131 and 133,

PARTICULATES AND TRITIUM
.... ... ........... i ..... •i• _ ' )'"IL"
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Appendix C

DOSE PARAMETERS; FOR IODrNE-- 131 :AND - 33, PARTICULAIES AND TRITIUM

This appendix contains ,the methodology'which was Used to-calculate the organ :d6se.factors, for.
13-•1., 1-1:33, particulates, and tritium.. The 'dose factor, Ri,,was. calculated uging the methodology

outlincd,in NUWRE0G7133. Theradioiodine andp paticlate.DLCO 3.2.1 is applicabletloth'
locationzinr:the unrestricted area where the combination.'of existing: pathways and receptor age
gr0oups indicates themaximum potential exposure occursi'.e., the critical receptor. WashoUt.was
calculated and determined to. be iiegligible. ýRj values have.been calculated for the adult, teen,
child and infant age groups for all pathway s. 'However, for dose compliance calculations, a
maximum, individual is, assumed that.is a composite of highest.dose factoro'fe•ch age grop for
each .organ ard.pathway. The methodology used tio-calulate these:values follows:

C.1 Irinhala'tionhPathway(

R~1 - K'(BRý)'DFA)tjaý

where:.

RI) .. = dose factor f6r each identified radionuclideki of-the organ of
interest•(units& = mrenmvyr per uCi/mr).

K' - a constant of unit.conVersion, IE6 pi/."ifCi

(BR)a Breathing rateof the receptor of age group a,
(units: r--3m/yr);

(DFA)ija - The inhalation dose, factor for i'uliide i,' organ and age
group a, and organ t (uhits mrmem/pdi).

The breathing rates: (BR)a for the various age-grIoups, as given in TableE-5.' of Regulatory Guide

1.109 Revisi'oh 1, are tabulated below.

Agc Groupi(a) Breathing Rate;(ri 3 1my)

Infant 1400,,

Child 3700

Tfeen 8000

Adult 8000

Inhalation dose factors (DFA)ij for the various age groups are given-in Tables E-7 through E-10
of Regulatory Guide 1.1 09 Rkevision 1.
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Appendix.C (Cont'd)

"C.2 GroundPlane.Pathway

R. (G) = K'K' '(2SF) (DFG) (.e.

W/here:

R(G) = Dose factor for the ground planepathway.foreach identified"
fadionuclide, i for the.organ of interest (units = m2 tmremiyr per uCi/sec)

K' = Aconstant of unit conversion, I1 E6 pCitiCi

K" Aconstant of unit conversion, 8760 hr/year

.= Theradiological decay constant: for radionuclide i,:(units= sec')

t•: -• The exposure time,.SeLA;42318. sec.(15 ycars)

(DFG)! = Theg(RunOd plane, dose conversion fact6r f6r radionuclide i; (units,•=
m-ern/r •per pCi/ni 2)

:SF = 'The :shielding factor (dimenisionless)i

A shietding factor .of0;7 Tis discussed in Table E- 15, of Regulatory.Guide 1.109 ReVision 1,
.A tabulation of DFG..:vales.is presentedin Table;E-6 :ofRegulatory, Guide 1.09, Revision-
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Appendix C (Cont'd)

C.3 Gr3ss4Cow or.,Goat)-Milk.PathWav

...... KQfUcFm(r)(DFL)4,, [f,f~ + (17--Pf)e ].,

Where;

RP(C) Dose factor for the.cow milk or goat milk:pathway, for each identified :radionuclide i

for, the organ of interest, (units =m2-mrermyr per uCilsec)

K = Acons~tant of unit conversion, IE6.pCi/pCi

Qf= The cw'Sor goat's feed consiihipti rate,- nt(uis = kg/day-wetvweight)

U:.a•: .=. The receptor!s milk consumption rate forqage group a, (units litber/yr)

yO= The agricultural productiyity"by unit area of pasture feed. grass, (un.its kg/m2)

= The agricuturalproductivity by unit area of stored feed, (units =- kg/m2)

Fm The stable element transfer coefficients, (units. pCi/liter per pCi/day).

:r -= ;Fraction of deposited activiOtetained on cows feed grass

(DFL)iat = The ingestion dose factor for nuclide i,
•agegupa, •and total body or organ t'(units= mrem/pCi)

Th=e:radiological decay constant for radionuclide i, 6units~sec -1).

XW= The dec'ay ýconstant for removal of activity on leaf and plant surfaces by weathering
equal:to .5.73E7 sec -1 (corresponding to a 14 day half-i6fe)

=:, The transport timc from pastue.to cow or goat to milk',to re:ptbr, (uriits seO)

th The transport time from pasture, to harvest, to cow or goat, to milk,:to receptor (units
= se . .. .. . . . . . . . . .. ..)

- Fraction of;the year that the:!cow•or goatis on pasture (dirmensi6nless)

FractiOn of the cow feed that is pasture grass while the cow is on pasture
(dimensionless)
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Appendix C (Cont'd)

Milk cattle' and goats are considered to. be fed from. two potential sources, pasture:grass and.
stored feeds. Following the development inRegulatory Guide. 1. 109 Revision 1, the value of tf is
'considered unity in lieu of site specific information. The value of fp is 0.5 based on6, month
grazing period. This value for. f, was:obtainedfrom the environmentadl.group.

Table C-1'contains the oappropriate values and their source inRegulatory Guidet 1.109 Revision 1.

The c6ncentration of tritium in milk is based: on the airborne concentration rather.than the

deposition. Therefore, the *RTC) is based on X/Q:
Rr(C) K1 ... FrnQi2Ua(DFL)-a 0.75(0.5/H4)

Where-.

RT(C) Dose factor for the cow or /goat milk pathway f6ojritium for" the organof
interest', (units mremlyr per . ..i/m,. .

- A constat of unit c6nvýcrsion, 1 E3 g/kg

-H,

0.75

025

= A~bsolute.-humidity-of the:atmosphere, (u•its gun3)

The fiaction of total feed that is. water

The ratio of thei specific activity, of thc• fccdgrass. water to.the atmospheric
water

Other values. are giv'en previousfy.. A site specific value oflI equal to 6.14 g/m3 is used.
'This value was obtained from: theenvironmental group 'using actual ýite dataý
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Appendix C (Cont'd)

CA4 Grass-CowýtMeat Pathway-

K'QjUaFj(r)(DFL)arff +(

R1 +AZj

RiM) - Dose factor for the nie'at.ingestion pathway for radionuclide i for
any organ odfinterest, (units- m2lmrem/yr per eoCi/s c)

Ff The stabileclecment transfer coefficients, (units = pCi/kg per pCiiday)

ap, = The receptot'S meatnconsumptio'nrate forage group a, (units kg/year)

= Th•etransport tim e-Tfrom harest, to co.w, to re•eptor, (uits -see)

7.-t The transport time fr6m pasture, tp coiw, to reoeptor, (units = :see)
Atlhpr, texS htenain the .sameasAefined for the milk pathway: 7Table C'2o n't ins thevalues

whicýh werehusedin caeulatigR1QM).

The concentration of tritium inmeatis based on airborne, concentratiOnfrather than deposition,.

Therefore,. the RT,(M) is based, on X/Q.

R-K(M) KK7"FfQfUap(DFL)iat [0.75(0.5/H)]

Where:'

Ael

RT((M) Dose factor forthe reat ingestion patfiway for, tritiumrfor any organ of interest,
(units = mrem/yr per pCi/m3)

other' terts are defined above.

Vegetation Pathway

:Theintegrated concentration in vegetation consUmed'. by man follows the expression,
deyeloped for milk. Manis- iconsidered to consumeltwo types of vegetation (fresh andstored)
thatidiffer only in the time period between harvest and ' od, isunmpbtiii, therefore:

~XitL 7)Lith,

- K' r(,DFL,) IU L a' FLe + tiS8 F6e j
4i

R~*
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Appendix C.(Contt d)

Where:

Ri(V) = Dose, factor for, vegetable pathway for .radionuclide i for the.
organ of interest, (units m.•nmrlerdyr -per. •Ci/sec)

K' =- A cons'tantof unit.conversioni, 1E6 pCi/4Ci

.L. = The consumption, rate of fresh lea1f' vegetation by the
receptor, in .age.group .a,:(units = kg/yr).

us3  = The consumpf.ion rate ofstored veigetation by tI ereceptobin
age group a.(nit§s = kg/yr).

FL = The fractionibf tb e-,aiinnial intakeof freshbleafy, vegetation-grown locally,

Fg = The fraction of the annua intake of:stbred vegetadtion growii locally

tLTeaverage timebetweenharvest of leafy=vegtaton andits consumption,
(units =:sec)

th. -= The average timelbetweefihavest •of stored vegetation-and its
-.consumptiohn .(Units see)

Y,: The vegetation..grealP density (units = kg/mn)

Al !othei factorshave been- defined .preyiou sly.

Table C3. pTesents the apiropriate parameter values and:their source in Rogu!yato Guide,
1 .109 .:Rcvision. 1.

In lieu of site-specifi 'data, valUes for FL and Fg of,- 1.0 and 0J.76, respectively, Were used in
th.ecalculation.. Thesevalues were obtained from Table E-15 of Regplatory Guide 1.109
Reyision L.

The concentration of tritium in ,ve getatib is badsed ori the .aiiborne concentration rather than
the depositi6f. Therefore, the Rr(V) is based on X!Q:

RT(V) ~KIK [UafL f+ U af(DFL)aia 0.75(0.5/lH)

,Whcre:

RT(V) dose .factor fo• the Vegetable:pathway for -tritium. for any organ of
- intcrest,,(un its - mrem/yr per t.Ci/m 3).

All, other terms are defined in preeeeding sections.
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Parametersfor

P.Parameter.

Qf (kg/day)

(DFL).! 3'(mrem/pCi)

Fm, (pCi-liter per pti/day)

Y, (kgýr 2)

th (se6onds)

Utf(seconds)

Uap (liters/yr)i

TABLE C-1.

Grass -(Cowq or Goat) - Milk Pathways

Re~ference.•

Value (.Re. Guide 1.09 Rev. 1)

50 (cow) Table E-3
6 (goat) Table tE"3

1.0 (radiolodines) Table E1-35
0.2 (particulates) Table E-15'

Each radionuclide Tables Erl I to E-44

'Eachstable element Table E-. (c6W)
Table'E-2 (goat):.

2.0 Table E'l5,

.0.7: Table E-15

7..78. x 106 (90 days) TableI E445.

L73 x :0' (2 days) Table E-i-5

330 infant Tabie E.5
330.child. Table E,5,
'400 teen Table fE-6

310:adult Table'E-5
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TABJY C-2

Parameters for the Grass-CoW-Meat Pathway

Parameter

r

Ff (pCi/kg per pCi/day)

Uap: (kg/yb)ý

(DFL)ija (n.remlpCi)

yS: (kg/n 2)

th (Se¢onds);

tQ (seconads)

Q~f.(kg/day)!

Value

1.0, (radioibdines)
010.21- kpart;iculhate i)ý

Each: stable element

0 infant.
41 child.

,65 teeni
110 adultt,

Each-radionuclide

0.7"

2.0

7.78E6,(90 days)

,1 .7',E6 20 days)

50

Reference
(Reg., Guide 1.109 Rev., 1)

Tablel.Ewl 5
Table: E-15

TableE-1

-Table .E-5
Table E15
Table. E-5
.Table E-5

-Tables E-IllI to E-:4

Table k-1.5

Table E-115

Table E-1S

Table Er15

Table E-3
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TABLE C-3

Parameters for the Vegetable Pathway

Reference
I(Reg. Guide 1.109 Rev. 1)Parameter ValUe

r (dimfenisionless)

.(DFL)ija (MinernrpCi)

u k f) - infant

. child
,.teen
adult

UV)• .'(kg/yr0) -fifant
- child
- teen
- adult

1.0 (radioiodines)
0.2 (pvariculates)

Each radionuclide

Table -E-
'TaiblýeE- I

Tables E-iF to.E14

0

42
64

0
5'20
630
520

TableE -5
Table E-5
Table*B-5:
Table E-5

Table-&1-5
TableýE-5
Tabl¢:e B-

Table.E-5

Table E-I5

Table.E-iS5

Table E•-5:

tiL (seonds)

th kseconds)

.1 8E (610 day)

'5.il8E6 (60 days),

2.0
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APPE-NDIX D1

DIAGRAMS OF LIQUID AND GASEOUS TREATMENT SYSTEMS
AND

MONITORING SYSTEMS.
.... . .. . .......... . . - - " " .. . . . . .. .'. . . . .. .. i .. . . .
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Liquid Radiation M-onitoring Diagrams
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APPENDIX E
NINE MILE POINT ON-SITE AND OFF-SITE MAPS.
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