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INTRODU‘CTION

'The OFFSITE DOSE-CALCULATION MANUAL. (ODCM) is'a supporting document of the Technical
Spec1ﬁcat10ns Section 5.5.1. The previous Limiting Conditions for: Operatzon that were contained in
the Radiological Effluent Technical: Specifications are now transferred to the. ODCM as' ‘Radiological
‘Efﬂuent Controls. The ODCM contains two parts: Radiclo gxcal Effluent. Controls, Part; I; and
‘Calculational Methodologles, Part I1.. Radiological Effluent Controls, Part 1, includesithe: following:
(1) The Radioactive Efflient Controls and Rad:ologlcal Environhiental Monitoring Programs rcquxrcd
by. Technical Spécification5.5, lf 2) descnpnons of the mformanon that should.be included in the
Annual’ Radlologmai Environmental Operatmg and Radioactive Effluent Release Reports:required by
“Technical Specifications.5.6.2 and.5.6.3. "Calculational Methiodologies, Part II, describes: the
théthodology and. parainéters toibe’ used in thecalculation of hqmd -and gaseous: efﬂuer\t ‘moni tormg
instruméentation alarm/tnp setpomts and the calculation of offsite doses due toradioactive: liquid.and
gaseous:effluents.. The: ODCM also.contains a:list and graphical description of the specific sa:mple
locations for the radxo]oglcal envuonmental momtormg ‘program, and liquid: and gaseous: radwaste
";:&atrnent system: conﬁguratlons

”ology and models suggested by NUREG-0133 and. Reguiatory Guide
ng assumptlons have been apphed in thls manual where applxcable to

e

The ODCM followsthe 1 me v
1. 109 Revxsxon L. Slmphfy

tius snnphﬁed approach wﬂl result ina morc conscrvanve dose evaluatlon for determmmg comphance
with xegujatory requirements;

The ODCM will be maintdified fo iusc a$ a reference’ and traxmng documcnt of acccpted mcthodologlcs
and:calculations: Changes to th .calcu]atlon methods or: parameters will, be. mcorporated into the:
ODCM to.assure that the ODCM: represents the present: methodology in all. apphcable areas, Any
changes to the. ODCM will be: impleriented:in accordance with Section’5.5.1 of the: Tcuhnu.ai
Specifications.

X ' Unit 2
~ Revision'30
September 2007
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Definitions.
1.0

1.0 _DEFINITIONS _

A 5 N —— NOTE . . -
"Techmcal Specxﬁ'c’a‘nons defined. terms and the. followmg addmonal deﬁned terms appear in.
capltahzed type and are apphcable th;roughout these spec:hcatzons and bases.

FUNCTIONAL FUNCTIONALITY is an attribute of. Structures, Systems; or Components

F UNCTIONALITY) (SSCS) that is.not controlled by, Technical Spemﬁcanons An'SSC shall be
functional orliave functionality wheiiiit is capable of. pcrformmg 1ts
"spemﬁed function as set:forth in’ ‘the:Current Licensing Basis (CLB)
‘FUNCTXONALiTY does not apply 10 spcmﬁed safety funcuons but does

GASEOUS:

RADWASTE desi nistal '

'TREATMENT 'offgases:from the main condenscr evacua’non system and. provmdmg for

SYSTEM «delay’or holdup for the purpose of reducing t the total radioactivity prior 1o
release 1o the environmient,

MEMBER(S) ’MEMBER(S) OF THE PUBLIC shall include all pefsons. who are not

OF THE PUBLIC., o¢¢upatiohi Iiy associated with the Nine Mile Point Nuclear Station afid
James'A. FitzPatrick Nuclear Power Plant: This category does not include
employees of owners-and operators of the Nine Mile Point Nuclear'Station
.and James A. Fitzpatrick Niiclear Power Plant thexr contractors. or
“veéndors:- Also excluded-from this category are persons who enter the site
‘to:service: equlpmcnt or tomake deliveries. This. category 'does include
:persons who usc portions of the site for recreanonal occupanenal .or-other
purposes not. associated with: Nine Mile Point: Nuclear Station- and J ames
A. FitzPatrick Nuclear Power Plant.

'MILK SAMPLING A MILK SAMPLING LOCATION is a location where 10 or more headof
LOCA’FION milk animals-are available for collection of milk samples.

(continued)

Unit'2
Revision 30
11.0-1 | September 2007



Deﬁnmons
1.0

1.0 DEFINITIONS (continued)

TERM
-OFFSITE DOSE

'CALCULATION

PURGE—

REPORTABLE:
EVENT

SITE BOUNDARY

SOURCE CHECK-

UNRESTRICTED
AREA

DEFINITION

The OFFSITE DOSE CALCULATION MANUAL. (ODCM) shall-contain
the.current methodology and parameters-used in-the caleulation of offsite
doses that'result from radioactive, gaseous ‘and liquid effluents, in-the
calculation of'gaseous and liquid. effluent monitoring Alarm/Trip!

Scipoints, and in the conduct of the environmental radlologlcal monitoring
program. The ODCM shall also contain:: (1) ‘the:Radioactive Effluent.
Controls and. Radlologxcal Environmental Momtonng Program required by
Specification 5.5.1 of chhmcal Spccxﬁcatlons and, (2) descriptions of the
informiation that:should be included in the Annual Radiological
Environmental Operating and Radioactive Effluent Release Reports:
required by. “Tectinical: Specifi

cations 5,6,2 and’5.6. 3

'PURGE:and PURGING:shall be the controlled process of discharging axr
;or gas from a conﬁnement 10 mamteun tempcrature pressure; .

entration, or: other operatlng condxtlon insuch a manner: tidat

f‘replacement air or gas is required to punfy the confiniemetit:

A REPORTABLE EVENT shall be-any of those conditions. specified in.

10:CER-50.73.

The:SITE BOUNDARY: shall be:that:line around the Nine Mile Point

Nisclear:Station beyond .which the land is not owned, leased or otherwise
controlled by the owners-and operators of Nine-Mile- PointNuglear Station .
‘and James-A: Fitzpatrick Nuclear Power Plant. See F;gure D 1.0-1.

. A SOURCE CHECK 'shall be'the qualitativé assessment of channel
. responsewhen the channel sensor'is exposed to a source of: increased

radioactivity.

An UNRESTRICTED AREA shall be -afly-arcaat or bey ond the SITE
BOUNDARY, access to which isnot controlied by the owners and.
operators. of Nine Mile Point Nuclear Station and James A Fxtzpatnck
Nuclear Power Plant for. purposes. of. jprotection of individuals: from

exposure to radiation:and. radioactive materials, or any:area within the
SITEBOUNDARY used for residential quarters or fot- mdusmal

commercial,‘institutional, and/or recreational purposes.

(continued)
Unit 2
~ ‘Revision 30
11.0:2 . ‘September 2007



Deﬁﬁitipns :
1O

1.0 DEFINITIQN-S_;f(conﬁ:med),_,_: -

- VENTILATION
EXHAUST
TREATMENT

'SYSTEM'

considered to have any cf
features’ (ESF) atrnosphenc cleanup systems-arenot-considered to-be-

eeeee

DEFINITION

A VENTILATION EXHAUST TREATMENT SY.STEM shall be any
system: desxgned and installed to reduce. gaseous radioiodine or radioactive.
material in:particulate form in efflients by passing ventilation.or vent
exhaust gases’ thxough charcoal adsorbets and/or. HEPA ﬁlters for the
purpose-of removing iodines or: pamculates from the gaseous exhaust

stream-prior. to the release to: the er 1ronment (sucha system is not.

‘gas efﬂuents) Engmeered safety

VENTILATION EXHAUST TREATMENT SYSTEM ‘components:

VENTING

_conﬁnement fo maintain-temp rature pressure concentratxon
,ope:ratmg condition; in s ;

VENTING shall be the:controlied process-of dxschargmg airor gas: froma
r other
Aniit éplacement air orgas is not.
pr vaded or: reqmred durmg :ENTING Vent uscd i system names, does

mot: 1rnply a VENTING process.

Unit 2
~ Revision 30
11.0-3 September 2007
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Applicability
3.0

3.0 APPLICABILHY

The Offsite. Dose’Calculation Manual (ODCM).Specifications are’ contamed in Sectlon 3.00f
Part I. They contain‘operational requiremerits, Surveillance Requxrements and reporting,
requirements. Addmonally, the Required-Actions. and associated Completion Times for. degraded
Conditions are specified.. The format is consistent with 'the Téchnical Specifications’ (Appendn(
A to'the NMP2- Operatmg License).

The:rules of usage: for-the: ODCM Specification-are the:same as those for: thc Technical
Specifications. These rules‘aré found in Techmcal Specaﬁcaﬁons Sectlons 12 “Logxcal
Conricetors;” 1:3, “Completlon Txmes > and 1. 4 “Frequency ?

The ODCM Specxﬁcatlons are subject to Techitical Spemﬁcatlons Sec‘uon 3 0 “leltmg
Condmon for Operatmnx(LCO) Apphcablhty and Surveillance Reqmrement (SR) Apphcablhty,”
with the foilowmg excepnons

1. ‘LCO 3.06, regardmg support/supported sy stem ACTIONS is not- apphcabie to ODCM
iSpecxﬁcaﬂons

2. LCO 3.0:7, regardmg allowances to: change specaﬁed Technical Specifications is ot
apphcable to-ODCM:Specifications. '

3. Section3.0: requlrements e riot requlred when so'stated in notes within individual
spec1ﬁcat10ns

' Unit 2
Revision 30
13.0-1 ’ | September 2007



Liquid Effluents Coricentration

D31  RADIOACTIVE LIQUID EFFLUENTS

D3
DLCO:3:.1:1

Aa.

Liquid Effluents Concentration

D3.1.1

The concentration of radioactive matetial réleased in liquid effluents to
UNRESTRICTED AREAS (Figure'D 1.0-1)'shall be limited to:

Ten tim’es,the*‘conceptraiion‘specfﬁedai‘n;-}"OiCEkPaﬂQO;fA pendix,
B, Table 2; Column 2 for radionuclides-other than dissolved.or

entrained noble gases; and

2:x 107 pCi/mil total activity-concentration for dissolved:or entrained’

noble gases.

APPLICABILITY: Atall times.

ACTIONS

- CONDITION

REQUIRED ACTION

' COMPLETION
TIME

A. Concentrationof
dicactive material
feleased in Jiquid effluents
'to UNRESTRICTED:
 AREAS-exceeds'limits.

radicacti

|A.1  Initiate action to restore.

¢concentration to within limits.

Immediately

SURVEILLANCE REQUIREMENTS

SURVEILLANCE:

FREQUENCY

DSR3.1.1.1

Perform radioactive liquid:waste sampling and.

activity-analysis.

Tn accordance with.
Table D'3.1.1-1

DSR3:.1.1.2

Verify the résults of the DSR'3.1.1.1 analyses to

assure that the concentrations at the point of release
are maintained. within the: limits of DLCO 3.1.1.

In accordance with-

Table D3.1.1-1

13.1-1
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Table D 3.1.1-1 (Page 1 0of 2)

'Liquid Effluents:Concentration

Radioactive Liquid Waste Sampling and Analysis

D3.1.1

'SAMPLE
TYPE

SAMPLE;

ANALYSIS/

~ SAMPLE LOWER

SAMPLE

LIMIT OF
DETECTION.

LIQUID RELEASETYPE

1. Batch WasteReledse ;

Tanks (b).

AWSTKIA
2EWSTKAB:
2LWS:TKSA
2LWSTKSE

Beoge

2.. ‘Continuous Releases:

-4 Service Water
Effluent:A
b Service:Water
) EfflucntB -
c.  Cooling Tower
Blowdown:

3. . Continuons Release

Auxiliary Boiler
‘Pump.Seal and:
Sarnple Cooling
Discharge -
(Service: Water)

Grab Sample;

Grab Saimple

Proportional
Ciniposite of
grab samples:

O]

 Grab Sample,
Grab Sarnple

Grab Sample:

Grab Sample:
Grab Sam_p’le‘;
Grab Sample.
Grab Sariple:
Grvabj-ng"plev
Grab Sampte,

Grab Sample

FREQUERCY _

Each Batch (g)

‘Eachvbatch (2)

‘Each batch (g)

31 diys'(e)
: 31 'd'ays*i('é_)_

~311days ©

31 days {e)
3% days (e)
92diysi(e)
92 days. (&)
92-days (¢)
31 days (9

+92-days (f)

FREQUENCY" ~ANALYSIS:

‘Each Batch (g). Principal.

31 days

31 days

9% days

31 days (&)

31 days(e)

31.days (¢)

31-days (¢)
+31days (€)

92 day (¢)

92 days (¢)
92'days (9)
31 days (f)

92 duys (O

Gamma
‘Emitters ()

131

“Gross Alpha

5r-89°

Sr-90.
Fé=33,
“Principal

: Gamma’
Emitters (¢)

ROEIN

Dissolved and

— QLDI@

5:x:107 pCifmt

1102 uCifm]
1x10% pCifml
{16 i
1 x 107 uCimt
5% 10% pCifml
5 x10% uCi/mi
1'x10° pCirmi
5 x.107 yCi/mi

1.x10°¢ uCirml°

1x 10 pCifmi

Entrained Gasés

(gamma
emitters):

JH3

Gross Alpha,
$-89.
S'.':‘;’Q
Fe-55:
Principal
Garmma;

~ Emitters (c)

H-3.

1% 107 iCifmi
1 x'107 pCi/mi
5.x 10 pCi/m!
$%:10°* pCisml
i x 10°% G

5% 107 wCifmi

1x 10 yGinal

13.1-2
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"M6+99, Cs-134,°Cs-137, and’ Ce-141. Ce-144 5hil1 also’ be measured by
tHAr only these nuclides. are-to be cons;dered ‘Other gamma: pcaks ‘that
“shall also be.enalyzed and reported in the Radloacnve Effluent Release chon puirstant fo Techmca! Speclf' icdtion:5.6.3 in the
‘format ouslined'in RG 1. 21, Appendlx B, Revision L, June 1974

quuxd Effluents ‘Concentration
D311

Table D3.1.1-1 (Page 2 of 2)
Radioactive L1qu1d Waste- Sa.mplmg and Ana1y51s

The LLD is'defined:as the smallgst concentration of radiogctive.malerial in & samplc that will yleld a net cont, above systen.
background ‘that will<be detecteéd’ with'95% probablluy with. only 5% prabability of vfaisely concluding that a blank observatxon
represents a real” sngnal ’ )

For avparl_tcu!ar‘mcas/us\emcnt' systeri; which may ‘inclidé radiathemical scparation;

LD - . (a66)(Sy)
E)Y(V)(222x10°) (V)™
where: :
LLD = "[‘he:p‘gf_c'gr&ghqffict:lbwerilimii‘df{detecﬁon‘QJCiA per‘un‘i't mass or voﬁqmc}. )
Sh =
E = Thie coginting cfficiency (counts per disintegration),
v = -Thesainple side (nits of mass or volime),
222%10° = “The number of disintegrations per-minute peryCi;
Y. = The fractionalradicctcrica! yield, iwhen applicable,:
A & "I‘h;,radlqag:twc deca -constant for the particular radmnuchdc (sec') and
At = The'¢lapsed-time between the midp&)im of sample, collection and the time of counting:(secoiids).

Typical values O0E; V, Y and At shou'!d:jbc iised. ‘ih,;_t"ﬁc_vcalvcizlatipn;

lt should bc recogmzed lhn the LD
notds an aftér-the-fast timitifora’ pamcu!ar measurcment

'A balch relt.ase is (hc dlschargc of hqmd wastes:of a: dxscrete vo]ume Prior to samplug for analyses; each batch shall.be’ lsolated

andithen 1homugh}y mixéd by.the Thethod dcscnbt,d i Part 11, Section 1410 assyre: representative samphng

The ‘principal-gamma. emitters for whlch the LLD -applies: include, the followmg radronpchdcs Mes4, Fe59, Co-38, Co-60, Zn-65
vith an LLDof5'x IUGpC:lml This list does ot méan
ideritif ab!e logcther wi those of the above’ nuchdcs

A Guniposite sainple.is ofic iniwhith the gilantity. of liquid sampled is proportional tothé quantity of liguid waste d:scharged and in

whxch the method of samplmg employed results.in a’ specimen that i rs rcprescntatwc “ofithe: hqunds reléased:

Afthe alarm setpomt of the efflient monitor ssexcccdcd thc fn:quency of- samplmg shall‘bc increased to. daﬂy until the condition fio
'Im;ger exists: Erequency of analysis shall big incréased 16 daily for pringipal | gamma € ‘_ttcrs and-En. incident composxte for H3,
'BrOSS alpha, St-89; -5r-90, and:-Fe-55.

‘Ifthe a}arm setpomt of Servxcc Waler Emuenf\Monnor A and/or Bis axceedcd the f’rcqucncy of samplmg shall be: mcrcdscd 10:
“daily ugtil-the'conditi 1t
“incident ¢ composxtc for H-3;° gros> alpha, $5:89,:57-90; and Fe-55.

longer &xists. - Frequiency of analysis shall be mcreased to daily for principal gammart emitters andin’

‘Completc:pnor to each release.
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Liquid Efﬂuents Dose

D3.1.2
D31 RADIOACTIVE LiGUI EFFLUENTS
D312 Liquid Effluents Dose
PLEO31Z The dose or dose commitment toa:MEMBER OF THE PUBLIC from

radioactive materials released. in liquid effluerits from each unit to
UNRESTRICTED. AREAS: (Figure D 1 .0-1) shall be limited to:.

a. £ 1.5 mremtothe:whole body-and < 5:mrem to any organ during-
‘any calendar quarter; and

b, - <3 mrem to the whole body and < 10.mrem to-any-organ.during any
calendar year. ’

APPLICABILITY: At alltimcs.

ACTIONS

L0030k nerappieabie
2. LCO.3.0:4.isnot applicable.

CONDITION 1 REQUIRED-ACTION COMPLETION
: : ‘ TIME
A, Calculateddosetoa ~  |Al Prepareiand submitto the 30.days
'MEMBER OF THE NRC, pursuantto D 4:1.1,a. '
PUBLIC from the release Specxai Report that
of radioactive materials in: i (1) ‘Identifies the cause(s) for
liquid. effluents.to exceedirig-the limit(s)
'UNRESTRICTED AREAS . and
exceeds limits.. ‘ (2) Defines the'vorrective

actions that have been
taken to'reduce the
releases-and the proposed
corrective actionsto be
taken to assure that
subsequent releases will
be in compliance with
DLCO3:1.2.

(continued)

~ Unit2
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ACTIONS (continued)

qumd Eﬁluents Dose
: D3.1.2

CONDITION =~

'REQUIRED ACTION

_COMPLETION
TIME

B. Calcilated'dosé:to'a
MEMBER OF THE
PUBLIC from the release:

of radioactive materials.in |

liquid effluents exceeds 2
times the limits.

1B.1

|AND

Calculate the- annuai dose 103
MEMBER OF THF PUBLIC

-which: includes, contnbunons

from’ dlrect radlatl on trom the
units: (mcludmg outside

storage tanks, etc.).

‘Verify that the limits of DLCO~

3.4 have not*bccn éxceeded.

Immediately

Imiediately

C. Reéquired Action B.2and
Associated Completxon
time not'met:

[}

Prepare and' submit to-the -

NRC; pursuantto D4.1.1; a
Special Report; as, deﬁned in
10 CFR 20, 2203:(a)(4); of

Required Actioh A.1 shaﬂ alm
Jinclude the following::

(l) The corrective: autxon(s) 10
be taken to prevent

recurrence of exceeding the
limits of- DLCO 3.4'and the'

schedule forachieving:
conformance,

(2) An analysis that estimates
the dose.to:a MEMBER
OF THE PUBLIC from

uranium fuel. cycle SOurces,,

including all effluent
pathways and direct
radiation, for the caléndar
year: that includes the
release(s); and

(3) Describes the levelsof
radiationand
concentrations.of”
radioactive material.
involved and-the cause of
the exposure levels or
concentrations.

30 days

[3.1-5
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SURVEILLANCE R;EQUIR-EMENIS

Liquid Effluents Dose
D3.1.2

SURVEILLANCE

FREQUENCY:

DSR 3.1.2. 1 Determine cumulative dose-contributions from liquid -

ffluents for the current calendar quarter and the
currentcalendar year. |

13.1-6
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D3.1.3
DLEO 3.1.3

APPLICABILITY: :Atall'times.

ACTIONS

.--NOTES

Liquid; Radwaste Treatment System

RADIOACTIVE LIQUID EFFLUENTS

LiquidRad'w\astc'.Tteafmcn”c System,

1.

' LCO 3.0.3is not applicable.

LCO 3.0.4 is not.applicable.

D3.13

‘The liquid'radwaste treatment system shall be FUNCTIONAL,

CONDITION.

 REQUIRED ACTION

COMPLETION

| TIME'

‘Radxoactxve qumd waste
'bemg discharged without
treatment,

AND

Projected ¢ doses due to the
liquid effluent; from the:
unit; to UNRESTRICTED:
AREAS would exceed
0.06 mrem-to-the-whole:
body or-0:2'mrem to any
organ'in 4 31 day period.

AND
Any: pertibn of the liquid

radwaste treatment. system
‘not.in operation..

1A

Prepare‘and submitito-the
NRC, pursuantto D 4.1.1,a-
Specxal Reportthat. mcludes
(1), An explanatlon of why
liquid.radwaste -was being
dlscharged 'without

tréatment, 1der1t1ﬁcat10n of

any’ nonfunctional
equipment.or subsysters,
and the reason for the
nonfunctionality,

(2)  Action(s)taKen to testore. |

‘the nonfurictional
equxpment to

‘FUNCTIONAL status; and |

(3) Summary dcscnptlon of
aCUOB(S) taken. to preventa
_recurrence.

30days :

13.1-7
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‘Liquid Radwaste Tr’eatment{Sys't»_em
D313

‘SURVEILLANCE REQUIREMENTS

~ SURVEILLANCE | FREQUENCY

DSR 3.1:3.1 ezt 4 N0 i R —
On]y requn‘ed to be met when hquld radwaste
treatment systems are: not bemg fully utzhzed

Project the doses due t6 liquid effluents fromeach: | 31 days
unitto UNRESTRICTED AREAS

Unit 2: ’
. Revision 30
13.:1-8 September 2007



Gaseous ‘Effluents Dose: Rate
D321

D32 RADIOACTIVE GASEOUS EFFLUENTS
D3.2.1 Gaseous. Efflients Dose Rate
DLCO 3:2.1 Thed

: texfrom radicactive miatéiials released in gaseous effluents from

¢ eas.at or beyond the SITE BOUNDARY (Figure D 1.0-1) shall-
,be Timited to!

a.  For nobie gases <500 mrem/yr:to the'whole: ‘body and
<3000 mrem/yr to'the skin.and

b, "For 1-131, 1133, H-3 and'all rédionuclides in particulate form with
‘half-lives > 8 days, < 1500 mrem/yr to.any-organ.

APPLICABILITY; Atall times.

;ACTIONS

TCONDITION | . REQUIREDACTION  COMPLETION

A. The dose rate(s) at.or. Al Restore the release rate to Iminediately
‘beyond the SITE within the limit; ‘
BOUNDARY due to I :

‘radioactive:gaseous. |
effluents exceeds limits:

SURVEILLANCE REQUIREMENTS.

SURVEILLANCE FREQUENCY
‘DSR 3.2:1.1 The dosc rate from noble gascs.in gaseous' cffluents. | In accordance with
shal% be determined to be-within'the limits-of DLCO Table D 3.2.1-1
3i2.1.a.
DSR3:2.1.2 The dose rate from [-131, 1:133, H-3:and all In accordance with
AN R Table'D 3:2.1-1
radionuclides in particulate form with half-lives
> 8 days in gaseous effluents shall’be determined to
be within the limits of DLCO 3.2:1:b.
Unit 2
_ Revision 30
[132-1 September 2007



Gaseous. Efﬁuents Dose Rate
D3.2.1

Table D 3.2, 1- 1 (Paoe I of 2)

SAMPL E;LOWER

: Al
GASEOUS RELEASE SAMPLE: SAMPLE ANALYSIS -SAMPLE . 'DETECTION -
TYPE TYPE. FREQUENCY __ FREQUENCY -ANALYSIS ALD)(@ "
1. ‘Corainiment (b) _Or_éi;:‘lf“‘am.up!c ‘Each Purge: By Principal 1x1 Q'avp.Cl/‘mr:
Gamma - )
‘Emitérs ()"
Each Purge H;S-(oxide) Tx lO‘prlml
EackiPuge  Principal 1% 107 UCimil
Gamma
Emitlers ()’
2. Main'Stack, Grab Sample <3 1daysi(dy: 317days (3) Principal 1 x;xpf?g(;;‘;mf(
Radwaste/Reactor Garnra
Bmidmg Yent Emitiers. ©’ _
‘Grab'Sample - 31 days(e) 31 days (e) H:3 (oxide) 1% 1 0iCyml’
Chatcoal: Céntintious (f) 7 days (&) 131 ARG Cuml:
Sarmple s (8) ,
- Particiilate Continuous (f); 7 days (g)- Principal 1% 107 iCifmi,
Sample. ) Gamma
E Emitters (c) :
Gross:Alpha %101 pCifmi.
Composite Continidus.(f) 92 days Si<89 1101 iCirmi
. Particulate ’ a ’
“Sample
51-90 Tx.10M (Cifml . -

See the notes on‘the next page:

_ Unit 2
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Gaseous Effluents Dose Ratc
D321

Table D. 3 2.1-1 {Page 2 on) ‘
Radioactive Gaseous Wasté Sampling and Analysis -

(a} The Ll:Diis defined: as the smiallest. concentration of radioactive material in i sumple tal willyiehd a'fict.count; -above: system

®

©.

{g)

{h)

" background, that will be- dctected wnh 95% pmbabu ity with’ only: 5% probab:hty of faisely' ooncludmu !ha& ablank observauon
représents a “real” signal.

For a particular measurément system, which may inchide radbchemical separation:

LLD: = - (466)(81) ) i
. (B)(V)(2:22x10°) (Y)e ™
whire: '
LLD; = “The before-the-fact lower limit-of detection (:Ci per,unit-mass or.volume),
Sy = “The standard deyiation oF the background coumting rate or of the counting rate f a blank sample as '
- appropriatc (counts per. minute);
=, The cqu_r_xting efﬁcif;ncy(cgunt31gc;:s’diéihicgraliqq),
¥ = “The.sample size (units 6f mass oF Volumie),
- The number of disintegrations per minute petyiCi,
Y = " The fractional radiochemical yield, when applicable,

= The radioactive decay constant for the partioutar radionuclide (sec!), and.

At = The clapsed time between the midgointof samplé-colleition and the time'of counting (seconds).

Typical values of E. Y, Y,“and:At.shoulci»bc use‘d’finjhc,cfﬂculétion.

T should ‘be-recognized that.the LLD is défined as abeforathe:fact limit Tepresenting the capability of & measuremcm system & and
ot as an ‘afler-thesfact limit for a particular measurement..

Samp!c and ﬂllﬁi)’blh bci‘on: PURGE is used'to: dctcrmmc pcrmlssbie PURGE rotes. Samplc ‘and .malyus durmg actual’ PURGE is
uséd for offsite dose:calculations.

:Tha prmcxpal gamma omitters for which the LLD applies includé the followmg radionuclides: K87, Ki-88; X133, Xe2133m,-
X135, and Xe-138'in: noble gas releasés and Mn-54; Fc-59 Co-58,.Co+60, Zn-65, Mo-99, 1131, Cs-E34 Cs-137, Ce-141. and

Cc»144‘ n iodine and. pamculate feleases. “This list dogs not'mean thai oniy these nucl:dcs are’to, bc considered. Othor ganuna pnaks
that are identifiable; together with those of the ‘above nuélides, shall also beanalyzed and reported:in ‘the-Radioactive Effluent:
Rcleasc chort pursuant.to- Technidal Specxﬁcanon 5.6.3 in.the format-outlinedin RG 121, Appendxx B, Revision 1, June 1974..

. -1f the mainstack.or reaaor/radwas£e buﬂdmg |sotopxc momxor is:not. FUNC’I'IONAL, samplmg and- anai_ysns $tall ‘also. be:

performeéd: follgwing shutdown, startip, of ‘when there is'an aiarm on.the-oflgas pmrcatment monitor..

. .H~3 grab sampTcs sha!l be taken.once cvery. 7 days fromthe readtor/radivaste vcnmanon system when fuel is offléaded until stable -

H-3 releaseilevels can. be. demonstmted

The:ratio df the'sample fldw Fate.to the sampled stiearn flcw rate: shall be known for the nme penod covcrcd by cach dose-or dose
rate calcuiation made in: accordan ce:with DLEO 3.2°1.b'and DLEO 3233,

When the release rate of the main stack or. rcactor/radwastc bmldmg vent'exceeds ifs alarm setpoint; the iodine and paticulate
device’ ‘shall be removied and annlywd to déterming the hariges.in jodine.and’ paniculate.release-rates. The. analysis shal} be done
onge per 24 hours until the reléase no long réxceeds the¢.alarii.setpoint, -When samples collecied for 24 hours are analyzed, the
corresponding L:LDs:may be mereased by a. factor o 10!

Complete prior'to eaqh release:

Unit 2:
} Revision 30.
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Gaseous Efﬁuents Noble Gas Dose

, D3.22
D32  RADIOACTIVE GASEOUS EFFLUENTS
D322 Gaseous, Effluents Noble Gas. Dose
DLCO3.2.2 The air dose from noble gases.reledsed in gascous effluents from each unit
‘to,areds ¢ _'or ‘beyond the SITE BOUNDAI%Y (Figure D 1.0-1) shallbe

a.  During any calendar.quarter: < 5 'mrad for gamma radiation and-
‘< 10 mrad for beta radiation-and:

b.  ‘During any calendar yeati"< 10 mrad for-gamma radiation and
<20 mrad for beta radlatxon :

APPLICABILITY: -Atall times. !

1. LCO3.03isnotapplicable.
2. LCO 3'.’0":.4‘?':iS;not"..aRRIicable;

CONDITION . REQUIRED-ACTION ~_COMPLETION
: | TIME:
A: Tgie filr SOBS% %ﬁ%ﬁ%{m |A.1  Prepare and submitto the 30 days:
the SIT ' :
due to noble gasesreleased | NRC, pursuantto D4.1.1, &
in gaseous.effluents Special Report that
exceeds limits.. (1) Identifies.the cause(s) for

e‘cceedmg the. 11mxt(s) and
(2) Defines the.corrective
actions that have: been
taken toreduce the releases
and the: pmposed corrective-
actions-to be taken to
assure that subsequent
releases will be'in
compliance with DLCO
3.222.

(continued)
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ACTIONS (continued)

Gaseous Effluents Noble Gas'Dose

D3.2:2

CONDITION

REQUIRED'ACTION

1 COMPLETION
| TIME

‘Calculated dose- to a
'MEMBER OF THE
PUBLIC from the release

of radioactive material§ in

gaseous’ efﬂuents due'to
noble gases-exceeds 2
times thé limiits,

1Bl

|B:2

|AND

Caiculate the dnnual dose toa.
MEMBER OF THE. PUBLIC
which includes contributions
from direct radiation from the-
units (mcludmg outside
storage tanks, etc.).

Verify that the limits-0f DLCO

" 3.4'have notbeen- excecdcd

Immediately

Immediately

‘Required Action B.2.and
Associated Completion
‘time not met.

et

Special Report, as defined:in
10 CFR 20:2203 (a)(4), of
Reqmred Action A.1 shall: also

include the following:

‘(1)_ The corrective action(s) to.

be'taken‘to prevent
recurrence:of exceeding
the limits of DLCO3.4..
-arid-the schedule-for
,'achlevmg conformance,
'An analysis that estimates
the dose to a. MEMBER
OF THE PUBLICfrom
uranium fuél.cycle
sources, mcludmg all
efflient. pathways and.
direct radiation, for the:
-calendar year that includes
‘therelease(s), and
Deseribes the levels'of
radiation and
concentrations of
radioactive material
involved and the cause of
the exposure-levels or
coficéntrations.

@

3

13.2-5
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Gaseous Effluents Noble Gas Dose
| D322

‘SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

DSR 3:2:2:1 Determine cumulative dose: contributions:for the: 31days
current calendar quarter.and- current calendar year., )

Unit 2
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Gaseous Eftluents:Dose —1I- 131, I-133, H- 3:
and Radioactive Material in Partxcu!ate Form'

D3, 2 3
D32 RADIOACTIVE GASEOUS EFFLUENTS
D3.2:3 ‘Gaseous, Effluents Dose— 1-131, I- 133 H-3.and Radloacnve Material in
Pamculate Form
DLCO3.23 . ‘The dose’to a MEMBER OF THE PUBLIC froin [-131, I-133, H3 and all

radioactive material in particulate:form with’ half-lives > 8 days'i in gaseous
"efﬂuents released, from each unit, to areas at or beyond the SITE
BOUNDARY (Fi ;gure D 1.0-1) shall be limited to:

a. ;Dgiﬁivr_i'g‘;;'anyfcglen&ar quarter: £ 7;5"v’r__1"1r'em to. any ‘organ.and

b.. Durmg any-calendar year - 15 mrem 10. any organ.

APPLICABILITY: Atall'times:

ACTIONS
l.. L€O.3.0.3 is not applicable: :
2.. LCO 3.0.4 is:not applicable.
" CONDITION |  REQUIRED ACTION COMPLETION'

| TIME.

A. The dosefromI-131, 1-133, Al Prepare and submit to-the NRC, | 30 days

H:3 and fadioactive material . pursuant to D4.1.1,-a Special

in pamculate form with. half Report that

lives.> 8 days released in- "' (1) Identifies the. cause(s) for-
gaseous. effluents at-or exceeding the' hmlt(s) and-
beyond the SITE . (2) Defines: the corrective actions
BOUNDARY exceeds limits, - that have been taken to.

rediice thie releasés and the
-proposed cofrective actions 10 |
be taken to assure. that
subsequent.releases will be in
‘compliance with DLCO
3.2.3.

(continued)
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Gaseous Effluents Dose ~1-131,1-133, H-3
and Radioactive Material in. Pamculate I;ogg
D

ACTIONS (¢0nfii1ue&),

CONDITION il REQUIRED ACTION TI%%V{PLE'TPIGN

B, ‘Calculated dosetoa. “B:l  Caleulate'the annual dose tora” Immediately
MEMBER OF THE PUBLIC 1 MEMBER OF THE PUBLIC
fromrthe release.of _ which includes contributions
-radioactive materials in . from direct radiation’ from the
gaseous:effluents exceeds 2 |- ‘units (including outside storage
times the limits. : :tanks €te, )

1 AND

| B2 Verlfy that the limits of DLCO Tmmediately
i 3.4 havenot been exceeded.. '

C. Required Actzon 2 any JC:1.  Special Report, as.definedin 10 | 30 days
Associated Comp fion’ time il CFR 20.2203 (a)(4) of Reqmred )
not'met, o Action A.1 shall also include the -

o { followingr N
(1)The correctiveaction(s) to'be
taken to'prevent recurrence.of
exceeding the limits of DLCO-
3:4 and the schedule:for
achieving conformance,

(7)An analysis | that estimates:the:
daose to.a MEMBER OF THE
PUBLIC from uranium fuel
cyclesources, mciudmg all
effluent pathways: and direct |
;radlatmn, forthe calendar, yéar.
that includes the: release(s),

" and

'(3)Descr1bes the levels-of:
radiation’ and’concentrations:of
radioactive materialinvolved
and the cause of the exposure:
levels of coficentrations.-

Unit 2
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Gaseous Efﬂuents Dose'—1-131; I-133 H-3
and Radioactive-Material ‘i m Pamcuiate Fonn

D 3.2:3
- SURVEILEANCE REQUIREMENTS:
SURVEILLANCE- | FREQUENCY
DSR 3.2.3:1 Determine cumulative:dose: contributions for the: 31 days
current caléndat quarter and current calendar year for
I 31, 1-133; H-3 and radioactive: ‘matérial in:
particulate: vform with half-lives:> 8:days.
Unit 2
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Gaseous Radwaste Treatment System
D3.2:4
D32 RADIOACTIVE'‘GASEOUS EFFLUENTS
D324 Gaseous Radwaste Treatment System.
DLECO 324 ‘The GASEOUS RADWASTE TREATMENT SYSTEM shall be in
operation, ’ S

APPLICABILITY: Whenever the:main condenser air ejector system is in operation..

ACTIONS.
+"NOTE

LCO3.0.3 isnotapplivable:

CONDITION REQUIRED ACTION | COMPLETION
T ' TIME

A. Thegascousradwaste.  |A:l  Restore treatment of gaseous. | 7 days
from the main‘condenser | " radwaste effluent.. - '
air-ejector system.is
being discharged without
{reatrient.

B.. ‘Required Action.and B.l  Prepare and submit to the NRC, 130 days

-associated Completion. | pursuant to D-4.1:1, a Special :
Time not met.. . Report-that includes the following: -

(1) Identification of any '
‘nonfunctional equipment or
subsystems and the reason for
the nonfunctionality, .

(2) Action(s) taken to restore‘the
nonfunctional equipment to-
FUNCTIONAL status, and

(3) Summiary déscription of
.action(s) taken to-preventa
recurrence.

Unit2
, Revision 30
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Gaseous. Radwaste Treatment System

‘SURVEILLANCE REQUIREMENTS -

SURVEILLANCE FREQUENCY

DSR3.24.1 Check the readings of the relevant instruments to- 12 hours:
' ensure that the GASEQUS'RADWASTE-
TREATMENT SYSTEM is functioning,

Unit2
o Revision 30
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‘D325
D32 RADIOACTIVE GASEQOUS EFFLUENTS
D325 Ventilation-Exhawt‘Treatrnent»SyStem"
DLCO 3.2:5 The VENTILATION EXHAUST TREATMENT SYSTEM shall be

FUNCTIONAL.
APPLICABILITY: Atall times.

ACTIONS

ettt i NOTES ~seesseiee
1 LCO3.0:3 s not applicable.

2. LCO3.04is not applicable;

CONDITION REQUIRED ACTION COMPLETION
TIME
The radioactive gaseous A1 Prepare and:submitto the 30 days
waste is being discharged NRC, pursuantto D4.1.1, 3 —
without: treatrnent Spécial Report that mcludes the' :
following: '
AND D Identification of any"
’ nonfunctiohal equipment ot
"Pro_lected doses in 31 days subsystems and the reason
from jodine and. parm,ulate for the nonfunctionality,
releases; fromeach.unit, to (2) Actiorni(s) taken to restore
-areas at or beyond the SITE the:nonfunctional
BOUNDARY (see Figure D | equipment to |
1.0:1) would exceed 0.3. - FUNCTIONAL status, and
.mrem to any organ ofa .5(3) Summary descnpnon of*
MEMBER OF THE actlon(s) taken to prevent:a
PUBLIC. fecurrence;
Unit 2
Revision 30
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Ventilation Exhaust Treatment: System = . -

SURVEILLANCE REQUIREMENTS;

D325

SURVEILLANCE

FREQUENCY -

DSR-3:2.5.1

: S =NOTE- AENEISESE
Only requlred to be met when the VENTILATION

EXHAUSTTREATMENT- SYSTEM i i not being
fully utlhzed

Project the doses from ioding and particulate releases

from’each-unit to areas at. OF beyond the SITE.

BOUNDARY.

31 days

13.2-13
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D32 RADIOACTIVE GASEOUS EFFLUENTS

‘D326 Venting:or Purginig:

Venting or Purging
D.3.2:6

‘DLCO3.2.6 VENTING or PURGING.of the drywell.and/or:suppression chamber:shall:
be through the:standby gas treatment system.

APPLICABILITY: ‘MODES'1,2,and 3..

ACTIONS

NOTES

1. L€O 3.0.3 isnot applicable;

2.. L€0:3.0.4 is novapplicable:

CONDITION

REQUIRED ACTION'

| " TIME.

A: VENTING or PURGING
ofithe drywell and/or
suppression chamber not
through the-standby gas
treatment system.

A.l  Suspend all VENTING and
PURGING of the drywell

and/or suppression chamber:

| Immediately

132-14
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Venting or Purging
D326

SURVEILLANCE REQUlREMbN S

SURVEILLANCE ~ FREQUENCY'

DSR32.61  Thedrywelland/or suppression chamber shail be ‘Within'4 hours
determined to be aligned for VENTING or PURGING: | before start of-
through the standby gas treatment.system. "VENTING or

" : PURGING

- 12°bours thereafter

orPURGING

Unit 2
‘Revision 30
13:2-15 September 2007



Radioactive: Liquid Effluent Monitoring Instrumentation

D331
D33 INSTRUMENTATION
D 3.3:1 Radioactive Liquid Effluent Monitoring Instrumentation
DLCO33.1 ‘The radioactive liquid effluent- monitoring instrumentation channels shown

in'Table D 3.3,1-1 shall be FUNCTIONAL with:

a. The minimum, FUNCTIONAL channel(s) ‘iﬁ"éé”rfviCé‘

B. The alarm/tnp setpomts set to.ensure that the ]1m1ts of DI, CO 3. 1 1
: ‘are'not excéeded. .

APPLICABILITY:  According to Table D 3:3.1-1.

ACTIONS:

NOTES ---

'1.'.1‘ :t;ccs:ﬂs.og:gez;gr',faf:aﬁpu’c‘abs‘e;

W

‘CONDITION

REQUIRED ACTION. |

~ COMPLETION
TIME

A. TLiquid éffluent monitoring. |A.l  Suspénd the release of Immediately
mstrumentaﬁon channel radioactive liquid effluents.
alarm/tnp setpoint less monitored by.the affected.
conservative than réquired. channel,
or
AZ ‘:éeclar'e‘phe channel ‘Immediately
nonfunctional. :
OR. |
Immediately
A3 Change the setpoint so it is
' acceptably conservative.
(contintied)
~ Unit2
Revision.30
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Radioactive. qumd Effluent Monitoring Instrumentatxon.

D3.3.1
ACTIONS (sominsed) N —
CONDITION. 'REQUIRED ACTION .COMPLETION
B. ‘One or more required : B.1 Enterthe Conditionreferenced | Immediately
channels nonfunctlonal ' in Table:D'3.3.1-1 for the
channel.
AND
B2 Restore nonfunctional 30 days
' channel(s) to EUNCTIONAL . "
status.
'C. -AS réqu'i':red fo-;Requiréa? el Analyze: at-least2 mdc:pcndentfé 1 Prior'to. initiating a
Action B.1 and:sreferenced’» samples in-accordance with | release
in Table:D 3:3:1-1 Table D3.1.1-1, ‘
AND
C2 NENENESEE, (¢ ) § SAC———
Verification Action will be
performed by af least 2
separate techmcally qualified
members:of the facility staff.
Independently verify-the | Prior t6 initiating a
réledse rate calculations and release.
dxscharge line: valvmg
D. Asrequired by Required |D.1 Collectund analyze grab | 12 hours
Action'B.1 and referenced samples for radioactivity at'a- »
in‘Table D'3.3.1-1. limit. of detection of at least AND
5:x 1077 pCi/ml. 1. A
Once per 12 hours
thereafter
~ | '(Vc’ontinuea')
Unit?2
Revision 30
1332 September 2007



Radioactlve Liquid Eﬁluent Monitoting’ Instrumentauon

actual releases

D331
ACTIONS (cgptipued) _ o v o L
CONDITION REQUIRED ACTION ‘COMPLETION
TIME:
E. Asrequired- by Required. |.El -NOTE s
ActionB.1 and'referenced ‘Pumip performance curves
in Table:D" 3».3’:11 1. .generated in place-may be used
to estimate flow,
_Estimate. the flow rate.during 4hours |

AND.
‘Once per.4 hours.
| thereafter
F. Asvrequired by Required E/l Estimate tank liquid level. | Immediately
ActionB.1 and referenced | ’ -
in Table:D. 33311, AND
During:liguid
| additions to the
| tank
G. Requited ActionB2and | G Explain in the hext In accordance with.
associated Completion Radioactive Effluent Release | Radioactive:
Time not'met.. Report why'the ' fEfﬂuent Release
. nonfunct;onahty was not , 'Report
corrected in-a timely manner. -
H. Required Actionand "H.1.  ‘Suspend liquid effluent. | Immediately:
associated Completion releases monitored by:-the.
Time for Cendition C, D, nonfunctional channel(s):
or E‘not'met:.
1. Required Action'and 1L Suspend liquid additions to | Tmmediately
associated Completion Time the tank rhonitored by the-
for. Condition F not met. ‘nonfunctional chantiel(s).
Unit 2
: Revision 30
I'3.3-3 ‘September 2007



Radxoactwe qumd Effluent Momitoring Instmmentauon

13.3-4

D-3.3.1..
SURVEILLANCE REQUIREMENTS
o-=--NOTE - s
Refcr to. Table D 3 3.1-1 to determme whxch DSRS apply for each funchon
SURVEILLANCE FREQUENCY
DSR 3.3,1.1 Perforin CHANNEL CHECK. 24 hours
DSR3:3.1.2 Perform CHANNEL, CHECK by verifying indication | 24 hours on any
' of flow:during'periods of release: day on-which
continuous,
| periodic; orbatch.
| releases-are made:

DSR3.3.13 Petform SOURCE CHECK. | Prior to rélease’
DSR 3.3.1:4 Perform SOURCE CHECK. | 31 days
‘DSR 3.311.5 Perform CHANNEL FUNCTIONAL TEST. The 31 days

‘CHANNEL. FUNCTIONAL TESTshall also

vdemonstratc ihat automatic isolation of this: pathway

and control- room alarm atrinunciation occurs if the

[instrument indicates measured levels. above the

alarm/trxp setpoint;. ‘and‘control room alarm

annunciation occurs for-instrument indication levels

-measured-above the alarm setpomt circuit: fmlure

instryment indicating a downscale Tailure, or

instrument. comrois not qet in operate mode
DSR 3:3:1.6' Perform CHANNEL FUNCTIONAL TEST: | 92-days

(continued)

Unit.2
Revision 30
September 2007



 Radioactive quuld Effluent’ Momtorlng Inistrumentation

SURVEILLANCE REQUIREMENTS (continued)

" D331

‘SURVEILLANCE-

FREQUENCY.

DSR:33:1 37'

Pcrform CHANNEL FUNCTIONAL TEST. The-
CHANNEL FUNCTIONAT: TEST shall.also -
demonstrate control room alarm: annunciation occurs:
for mstrument 1nd1cat10n leveis measured above the
alarm setpoint, circuit failure, instrument indicating a.
downscale failure, or instrument controls not setin.
operate miode.

184 days.

DSR3.3.1'8

Perform: CHANNEL CALIBRATI@N The mmal

CHANNEL: ALIBRATION shall be: performed using,
one or-more of the reference standards certified by the
‘National Institutc'of Standards and Technology '

(N IST), standards that are traceable to NIST
standards; or using actual:samples of hquld effluents
that have been: analyzcd on-a’system-that has becn

-cahbrated with NIST traceable sources. ‘These
‘standards shall perrmt cahbratmg the: 8y stem overits
intended range. of energy und meaburcmcnt For
-subsequem; CHANNEL CALIBRATION ‘sources that

have been related to the initial calibration may. be
used:

18 months

DSR 3.3.19

Perform CHANNEL CALIBRATION.

I8-months
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Radioactive Liguid Effluent Monitoring Instrumentation

D331
Table:D3.3.1-1 (page 1 of 1)
Radioactive Liquid Effluent Monitoring Instramentation
APPLICABILITY REQUIRED -CONDITIONS;
OR.OTHER CHANNELS REF. ERENCED
o SPECIEIED - PER. FROMREQUIRED SURVEILLANCE
INSTRUMEN’I' ONDIT]ONS L INSTRUMENT ACTION.R:¥ TRE QUIRFMFNT‘}
1:. Radioactivity Monit6rs
" Providing’Alarm’ and .
Automatic Termination of:
Release.
quund Radwaste Efﬂucnt @y ] C
Lme
‘2 Radioadtivity.Monitors
‘Providing Alarm butnot:
Providing: Automatic
Terminationof Release:
i, Service Watcr Effticnt’ () ] D ;
Line A 33,1
'3.3.
33,
b, Service' Water Efffuent’ ® 1 D ,DSR 33.1:1
Line B -DSR/3.3.1.4
‘DSR:3.3.1.7°
"DSR 3:3.1.8
c. Coohng Tower. {a) 1 D- ]
‘Blowdown. Lme )
3. .F low Ratc Measuremem
Devices’
a-  Liquid Radwaste ) 1 E
Effluent Line '
b Service Water Effluent {(a) 1 E
¢ Service Water Efftuent (@) i E
LineB’
d:  Coaling Tower: (8) 1 £
Blowdown Line
4. TankLevel Indicafing (b 1 F
Devices'(c). .
" (a) Dunng réleases via 1h:s pathway
(b) During liquid addition to the assotiated tank.
{c¢) Tanksincluded jn th:s DLCO are those gutdoor 1anks that are.not surrounded by liners, dikes, or. walls capable of holding the

tank contents and do ot have-fank overﬂows and surroundmg area drains-connected to the liquid: radwaste treatment system,

such as tcmpora:y tanks.

13.3:6
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D33

a.

Nob!

3:2.1.are'not exceeded:

Radioactive Gaseous Effluent Mbnitoring-lnstmm,c]r_);tatiﬁqn -
' 3.3.2

INSTRUMENTATION
Radioactive Gaseous Effluent Monitoring Instrumentation_

The radioactive gasecus effluent monitoring instrumentation chaninels:
shown in Table

3.3:2-1shall be- FUNCTIONAL with:

The minimum FUNCTIONAL channel(s) in service.

‘The alarm/trip setpoints of Offigas Noble Gas Activity Monitor set:
'to:fe:n,stgl;r(ei that the limit of Technical Specification LCO"3.7:4-is not
exceeded. :

‘Lhe alarm/trip setpoints dfiRadWaSte/ﬁReactbr'B'uildin%Ye_nt ;
Effluent Noble Gas-Activity:-Monitor and Main Stack Effluent.
€ Gas Activity Monitor set'to ensure that the limits of DECO

APPLICABILITY: According to Table D 3.3.2-1.

ACTIONS.

1. LCO3.0.3is not applicable.

NOTES -eeone

2. Separate condition entry is al1pw¢d for‘e'échtcha_r'me_l‘. __

CONDITION

'COMPLETION

REQUIRED:ACTION PLET
| TIME

Gaseous effluent

monitoring instrumentation

less:conservative than.
required.

A.1  Suspend the release.of Immediately-
radioactive gaseous effluents
monitored by the affected
channel.

Declare the channel Immediately

nonfunctional.

Immediately-
Change the setpoint so'it is '
acceptably conservative.

'f(éominuédj '

o Unit2
Revision 30.
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Radioactive Gaseous Ettluent. Momtonng Instrumentation

D332
ACTIONS (continued) - | _ | |
CONDITION 'REQUIRED ACTION  COMPLETION
o " TIME
B. Ot or'more channels |'B.1 Enterithe Condition referenced. | Immediately:
-nonfunctional. in Table D-3.3.2-1.for the . ‘
channel.
;B 2 Restore nonfunctional’ 30 days
‘ channel(s) to FUNCTIONAL
status.
C. Asrequired by Required. Cl Place the nonfunctlonal | 12 hours.
_,,Actlon B.1 and referenced channel'in the trlpped
‘in-Table.D 3.3.2-1. ) condmon
‘OR
C:2.1 Take grab samples. 12 hours
AND
‘Onge pér 12 Hours
.thereafter.
AND.
€22 Analyze samples for gross | 24 hours-from time
activity.. “of sampling
“comnipletion
(continued)
Unit2.
‘Revision-30
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Radioactive Gaseous Effluent Monitoring Instrumentation

D3.32
ACTIONS (continued) , . | o
CONDITION, ‘REQUIRED ACTION | COMPLETION
AT TIME
D. As requlred by Requlred { D.1  Estimate the:flow rate for the | 4 hours,
Action B.1 and'referenced nonfunctional'channel(s). .
‘in Table D'3.3.2-1.. - AND
Once per:4 hours
thereafter
E As: requ:red by. Requlred “E:1 Continuously.collect samples | 8.hours
" Action B.1 andireferenced | using auxiliary sampling
in Table P-3.3.2-1:, equipment; as required in
Tablc D 3 2 1-1.
F: Asrequired by Required. 5 EIl T ake:‘g'rébjsamples‘, ) 12'hours
Action B.1 andreferenced | ‘ o
in Table D 3.3.2-1. AND.
Once per 12 hours
thereafter
| AND
3 F12 Analyze' sampies for gross | 24 hours from time
| activity: with a radioactivity | of sampling’
limit of detectionof at least | completion
1x 10* 1Ci/ml.
AND
F.2.1 Restore the nonfunctional ‘72 hours
channel(s) fo FUNCTIONAL
~status.
OR
F22 Through a CR, determine: 14 days’
'(1) The cause(s) of the
nonfunctlonal
(2) The actions to be taken
and the schedulé for
restoring the system to-
E UNCTIONAL: status. . .
-(continucd)
Unit 2
v Revision30
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Radioactive (Jaseous Effluent Monitoring Instrumentation

D3.32
ACTIONS (continued) S ., T —
CONDITION 'REQUIRED ACTION COMPLETION
‘ TIME
G :Requ1red Action B.2and |Gl ,‘Explam in'the hext | In accordance w1th
associated: Completlon Radioactive Eftluent'Release: | Radioactive:
Time not:met. ‘Report why the: Effluent:Release -
: nonfunctionality was not Report fréquency
.corrected ina tlmely manner. |-
H  Required Action and | H1  Suspend gascous ¢ffluent Immediately
-associated Completion | ‘teleases monitored: by the
Time for Condition C; D E ‘ :nonfunctional channel(s)
orF. 1:notmet: ’ ‘
Unit.2
Revision 30
September:2007
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Radloactlve ‘Gaseous: Efﬂuent Momtormg Instrumentation

SURVEILLANCE REQUIREMENTS

3.3.2

‘SURVEILLANCE

DSR 3321

Petform CHANNEL CHECK.

| 24 Hours

DSR 3.3.2:2

Perform CHANNEL CHECK.

7 days.

DSR 3:3.23

" Perform SOURCE CHECK,

|31 days

Petform CHANNEL FUNCTIONAL TEST The
CHANNEL: FUNCTIONAL TEST shall'also
demonstrate the automaticiisolation capablhty of this
pathway. and that control room alarm annunciation

‘occurs if the instrument indicates measured levels

above the alarm/trip setpoint. (each channel will be
tested mdependent y s0-as to not:initiate'isolation.
during operation); and control room alarm
annunciation occurs for.instrument indic tion leveld
isured above the alarm setpoint; cir

'msn'mnentilndlcatmg a downscale failure, and

instrument controls not'set in operate mode.

| 31 days

DSR 3325

Perform CHANNEL FUNCTIONAL TEST.

97.days

PSR 3.3.2.6

Perform CHANNEL FUNCTIONAL TEST. The
.CHANNEL FUNCTIONAL TE T sh:
demonstrate control room alarm ant
“for- mstrument mdlcatxon levels mea
alarm Setpoint, circuit failure; instrument: mdlcatmg a
downscale faxlure and- instrument controls notset in
operate mode;

92 days

13.3-11
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SURVEILLANCE REQUIREMENTS (continued)

Radioactive Gaseous Effluent Monitoring; Instrumentation

D3.32

SURVEILLANCE

FREQUENCY

DSR 3:3.2.7

Perform CHANNEL CALIBRATION: The initjal

CHANNEL CALIBRATION shall be performed using

one or more of the reference standards certified by the

National Institute of Stand i nd Techinolo; ‘
at

‘g}IS.T)’:O‘F using standards: ive beenrobtained.
om sippliers that participate,
NIST,

romr s that partic ‘méasurement
assurance activities with orusingactual
samples of gaseous effluents that have been analyzed

. 'on a'system that has been calibrated with NIST ~

traceable sources. Thesefstz}nd.ards shall permit
calibrating the system over-its intended range of

energy -and measurement. . For-subsequent CHANNEL:

CALIBRATION, sources:that have been rélated to the -
;in_itia}f:calibrati‘on;mqyfb_@ used. :

The CHANNEL CALIBRATION shall also.
démonstrate that automatic isolation of this pathway
occurs when the instrument-channels indicate.
measured levels above the Trip Setpoint..

24 months.

DSR 3.3.2:8

Perfortn CHANNEL CALIBRATION.

'18 months

DSR3.3.29

. Perform CHANNEL CALIBRATION. The initial

‘CHANNEL:CALIBRATION shall be performed using
oneor more:of the reference:standards certified:by the
National Institute: of . Standards and Technolo gy
-9&118.’{)_::& using standards that have:been obtained:
from suppliers.that participate in measurement
assurance activities with NIST,.orusing actual
samples of gaseous.effluents that have been analyzed
on-a system-that has been 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 related to the:

‘initial calibration may be'used:

18:months’

DSR332.10

Perform CHANNEL CALIBRATION,

24 months

13.3-12:
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Radloactlve Gaseous Effluent Momtonng Instrumentation

D332
Table.D 3.3:2-1 (page’1 of 2)
Radioactive:Gaseous Effluent Monitoring Instrumentatxon
REQUIRED CONDITIONS
APPLICAB!LITY OR°  CHANNELS REFERENCED
e 'Ol'Hi:.R beLIHbD PEK .EROM' REQUIKE:D SURVEILLANCE
INSTRUMENT ‘CONDITIONS: INSTRUMENT -ACTIONBi1 REQUIREMENTS
i-. .
i, Noble. Gas () 2 )
' Acnvrty,Mommr i N ’ :
Automanc ]
Termmatmn of
«Release
b SystemFlow: 6)) 1 D
" RateMeasuring, ’ :
Device:
. 2 D
c. 'vSamplc I‘]ow- ’ . :
" Rate-Méasuring DSR3 3 A iO
Device!
2.. -Radwaste/Reactor
Bu)ldmg Vent Effluerit-
'System
‘a Noble.Gas: {%) 1 F DSR 3:3.2. 1.
Activity Monitor g
b.. lodine Sampler {b)- 1 “E DSR:332:2:
. Particulate. (). 1 E . DSR 3322
Sampler
d. Flow-Rate (b I ‘D DSR3.3.2:
"Monitor DSR3:3.25
. : DSR332:8
¢, :Sample Flow ) T D . DSR332:1
" iRite Monitor . DSR:3.3235
DSR3.3.2:8
fc’dnfirﬁu&dj
Aa). During offgas'system operation.
(b) Atalltimes.
() Includés high rangenoble gas monitoring capability,
Unit 2
Revision 30
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Radioactive Gaseous Effluent Monitoring Instrumentation -
' D332
. TableD 3:3:2-1 (page 2 of 2) |
‘Radioactive Gaseous Effluent Monitoring Insttumentation

INSTRUMENT.

" APPLICABILITY. OR
OTHER'SPECIFIED

‘CONDITIONS,

REQUIRED"
CHANNELS'
PER
INSTRUMENT,

CONDITIONS.

REFERENCED ..
‘FROMREQUIRED

ACTIONB.Y

SURVEILLANCE
REQUIREMENTS

‘3., Main Stack Effluent
@ NobleGas, - 1133 : 1. “B ‘DSR3.37.
© Astivity, Monitor o - DSRI33Z
© 32

b Todine Sampler: ®). . Y . g

& Particulate b)) ¥ E
:Sarngiér ' B

4. Flow-Raw “(b) B E D DSR 332
Monitor” . ~ - DSR332

e SampleFlow: (b) 4 D DSR3.3:2,
Rate Monitor ) .

by At.aﬁ}ﬁlx}cs:

(c). - Includés High fange:hoble gas monitoting capability.,

Unit2
Revision 30

13.3-14 September-2007



D3.4.
D34

DLCO 3.4

fuel cycle;sources.
organ;.except the- thyroid, which: shall be limited to % 75 mrem.

Radxoactlve Effluents Totai Dose
D34

RADIOACTIVE -EFFLUENTS_ TOTAL DOSE

Radioactive Effluents Total Dose

The annual (calendar year) dose ‘or.dose commitment 10 any MEMBER OF
THE PUBLIC duk to releases of radioactivity and to radiation from uranium
\all be limited to < 25 mrem to the whole body orany’

...-

APPLICABILITY: Atalltimes,

ACTIONS
S e S S i et S 20 i NOTES sttt
1. LCO3.03 s n‘ot?*appliéable.
2. LCO 3 0 4 is not apphcable
CONDITION 'REQUIRED ACTION 'COMPLETION
A. Estimiteddoseordose.  |A.l  Verify thé condition resulting in | Iiimediately
commitment due to direct | doses exceedmg these limits has ‘
radiation’and thé release of: been corrected..
radioactive materials:in. 1
hqmd or.gaseous: effluents
exceeds the hmlts
'B. 'Required Action:and IBi1 <-NOTE
.associated Completion Time ThlS is. the Special chort
‘1ot mét. requxredbyDB]Z D322, 0D |
3.2:3 supplemented with the
following.
30-days
Submit a. Spectal Report,
pursuant:to D.4.1.1, mdudmg a4
request for a variance in’
accordance with. the provisions of
40 CFR 190. This submission is:
considered a timely request, and
a variance. is granted-until statf
actionon the' réquest is complete.

Unit 2
Revision 30
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‘Radiological Environmental Mcmtonng Program’

D3:5.1
D35  RADIOLOGICAL ENVIRONMENTAL MONITORING
Di3.5:1 Moni'tbring’- Program
DLCO.3.5.1 “The Radiological Environmental Monitoring Program shall be:conducted
: .as specified in Table D 3:5.1-1.
APPLICABILITY:  Atalltimes,
ACTIONS |
‘1, LCO3.0.3 is not applicable.
2. LCO30.4 isnotapplicable.
CONDITION : REQUIRED.ACTION | COMPLETION
TIME
A, Radxolog;cal Environmental: | Al ./Prepare and submit to the NRC | In-accordance with.
Monitoring Prograr.not in-the Anial Radlo]oglcal the Annual
conducted-as.specified'i in Enwronmental Opeérating Radiologlcal
‘Tab]e D3.5:1-1. Report, a’ descrlption of the: Environmerital:
¥ | réasons fornot conducting the Operatmg Report
program-as required and'the frequency -
‘plans for; preventing-a
Fecurrence,
B. Level of radicactivity inan | B.1 SURSSRNNES N (6 § =), J—
cnvironmental sampling 1. Only applicable if the.
medium: ata specified radioactivity/radionuclides are |
location’ exceeds the ) ~ theresult-of plant effluents.
feporting levels of Table D 2. For radionuclides other.than
3.5:1-2 when- averaged over thoserin Table D:3:5.1-2, this
any’ calendar. quarter. réport shall indicate the’
methodo§ogy and parameters
OR used toestimate the potential
anntal dose. to'a’ ‘MEMBER
OF THE PUBLIC
(continued)
Unit 2
Revision 30
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Radloioglcal Environmental- ‘Monitoring: Program

‘D351
ACTIONS (coiitinied)
CONDITION REQUIRED ACTION ‘COMPLETION
' THIME
‘More than one.of the Prepare and submit'to the NRC, | 30-days’

-radionuclides:in Table
D3512are detecied in: the
-env:ronmental samplmg
medium and

‘Concentration 1.+
"rcportmg level 1

contentration 2+ ...21.0.
reporting level 2

pursuantto D'4.1.1,a. bpecxai

Report that

(1) 1déntifies the cause(s) for
exceeding the IEmit(S) and,

(2) Defines the'corrective actions
to:be taken to reduce.
,‘rad;oactwe effluents so that

‘the potential'annual dose to a. -

MEMBER. OF THE PUBLIC

i:s less than-the calendar year 1

limits.of D3.1:2, D3.2.2, dr

OR 5 D323,
Radionuclides;other than OR
those in Table D;3.5:1-2-are :
detected in an environmental | B2 —-reere-NOTES--ssermnsne
samplmg edium ata 1.0nly applicable if the.
specnﬁed Jocation which are. radioactivity/radionuclides are*
the result.o piant effluents _ not the result of plant effluents:
and the potential annual dose: 2. For mdwuunhdes other than
to.a MEMBER OF THE those:in Table'D 3.5:1-2, this
PUBLIC from-ail report shall indicate the
radionuclides is = the ~methodo§ogy and parameters
calendar yeanhmlts of used to'estimate the potential
D312 D3.220rD3.23. annualdosetoaMEMBEROF
THE PUBLIC.
‘ 1 'In accordance with
Repo‘tt anid describe the condition | the Annual
in the.Annual Radiological “'Radlologlcal
Environmental Operatmg Report, | Environmental
| Operating Report
| frequéncy-
(continued)
Unit 2
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Radlologlcal Env;ronmemai Monitoring Program

D3.5.1
ACTIONS (comtinued)-
CONDITION .REQUIRED ACTION COMPLETION
| TIME

C. Milkor fresh’leafy C:1  Identify specific locations for | 30days™ -
vegetation samples 15 obtaining replacemént
uniavailable from one or samples and add them to the.
more of the sample Radiolo g;cal Envxronmcntal -
locations required by Table Monitoting Program. -

D3.51-1, L
AND
{.C:2 _Delete the specific locations . | 30.days
‘ from which samples were

‘unayvailable.from the'

Radlologaca] Environmental

Momtonng ‘Program:.

‘C.3  Pursuantto Technical { In: accordance with

Specification5.6.3, submit.in | the Radioactive
‘the next. Radxoactwe Effluent | Effluent Release
Rélease. Report , Report
documentatlon for a change

in'the ODCM reflecting the:

riew location(s) with.

supporting information

identifying the cause of the

unavailability of samples and
_justifying the selection of the.

new locatlon(s) for obtaining

samples.

'D.. Environmental'samples. . | D.1 Ensure all efforts-are made to | Prior to-the end'of
required in Table D 3.5.1-1 | complctc corrective-action(s). | the.next- sampling
are unobtamabie dueto - . ~per10d
$am lmg equipment’ - AND
“malfunctions. Ao .

D2 Reportall deviations'from:the: | In-accordance with
sampling schedule in the the Annual .
Annual Radiological Radiological
Environmental peratmg ‘Environmental
Report. Opérating Report
(continued)
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ACTIONS (continued)

Radlologxcal Environmental Monitoring Program

D351

. CONDITION

'REQUIRED ACTION

COMPLETION
TIME

D3.5:1-1 not obtained'in
the media of choice, at the

‘most desired location, or at'-|

the most desired timie: .

Samples required by Table El

Choose sultable alternatwe
mediaand locations for the
pathway in question.

Make appropnate
substitutionsiin the

Radiological Environmental *

Monitoring Program..

Submr{ in the néxt

Raéloactxve Effluent Release: -

Report documentation.fora
change in-the: @DCM

reﬂectmg the new location(s)

with: supportmg information:
xdenufymg the cause of the
unavailability-of:samples for
that:pathway. and'justifying
the selection of the new
iocanon(s) for obtaining’
samples,

30.days

| 30 days

'iﬁ,'aécordancé with.
the Radioactive
Effluent Release

Report

13.5-4
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Radiolegical Environmental’ Moriitoring PISQ §rgnl1

SURVEILLANCE REQUIREMENTS!

'SURVEILLANCE | | FREQUENCY

DSR:3:5:1:1 Collect and analyze radiological-environmental In accordance with
‘monitoring samples pursuant to the requirements ‘of Table D.3:5.1-1
Tablc D 3.5:1-1 and the deteetion capabilities required
by Table D 3.5:1:3.

Unit.2
Revision 30
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Radiological Environmental Monitoring Pro%ram

“Table D 3.5.1-1 (page 1.0f4).
Radlolocncal Environmental Momtonng Program

“SAMPLING AND:

likely to be affected ()

per.3 months

EXPOSURE‘ NUMBER OF
PATHWAY o COLLECTION TYPE AND:FREQUENGY:
'AND/OR SAMPLE’ FREQUENCY OF ANALYSIS
SAMPLE "LOCATIONS (a). )
1. Diréct 32 routmc 1) An. inner ring. of sta(lons - ﬁhcc;pcrj moﬂ.'ths-; ‘Gamma.dose: ‘once per3
Radiation monitoriiig one in each i i “months’
Stations’ (b) meteoFological sector in
the generalarea of the
SITE ‘BOUNDARY
“(2) ‘Anouterring: of stanc‘ms,\
.one in:each land base -
-vmctcorologlcai sectoriin
the'd to 5 mile © range:
“from the, site”
:(3) “Thebalance of thie statiors
should; be placed: in N
“special interest areas such
as! populationicenters,
niearbyresidences;
'schools and in onc.or two-
areas.to:serve as comml
i stauons (dy
"2, Alrbomc 5 locanons {1y ,-,3 samplcs from offsite .'Contmueus sampier Radiciodiite canistef:
Radioioding *7 locations closeto'the site - Analyze wcckly for 1131,
and ~boundary. (within 1'mile) samplc ollettion-
Particulates in different sectors (e) wegkly:or more l:amculate samfpler )
. : Anal © s et
@) . Vsample fromithe vncmxty frequendﬂz ]fd () ,,a(ﬁogftfwt;gf;‘; ?;co:rs
" ofan established-yeap. ~ TEQuizediby dust : followmb filter. change
tound-community. (€): {oading 0
23 “Perform gamma isotopic
(3} 1 sampic from'g control @ :ana!yst cﬁ) cach samp?e
Locanon, e:‘t leasi 10 rniles (). in Which gros5 beta
distant and in‘a :_:ast . 'aulxvny. s> 10 times thé.
.prevalent witid dirgction
@) _
Rt
analysis of composite
sample:(g) (by locatiin)
once per 3'months
3. Waterbotne:
9+ Sutface Yidample. Upstream (d) (h) Coiposite sample. (1) Gamma'isotapic
over aiohe month’ analysis of each sample
] period (i) (g) once per month,
Lsample Site’s downstream cooling; 2) “He- 3 analysxs of-
C water intake (h)’ " each composne sample
: and once per 3'months
b: Ground. Asrequired From 0né of two sourées if Grab sample orice (1) Gamimg Lsotopnc

anafysns of each sample
. (g) ‘once per 3.months
2) H:3 anal),s;s of
‘each-sample onice per. 3
‘months-

13.5-6
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‘Radiological Environmental Mgnitoting Pro am

of
2'commercially
or recreat! 1onally
xmportant
species (1)

(2) I sample’of the

dISC}]dIgC area

‘In-areasnot influenced by

Sl
Table D 3.5:1-1 (page 2 of 4)
Radlologlcal Environmental Monitoring Pro gram
'E)\POSURE
PATHWAY i SAMPLING: AND
AND/OR NUMBER OF S MPLE COLLECT 1ON TYPE ANDF REQUENCY
‘SAMPLE SAMPLES ‘LOCATIONS' (a) 'FREQUENCY OF. ANALYSIS:
3.. Waterborne
(contmued)
¢ ’Drinking tsempledlEach”  Oheio three of the nearest. ‘When B3 1 anialysis (1) 1-131 analysis on
) “water suppl:cs ‘that could be ds'performed, a. _cach-composite Sample
‘affected. by its dxscha.rge (k) ,composste sample vhen the’ dose
period (if; otherwise fipti
a compos:te sample water is greater than 1
monthly: L Smrenvyn(l).
)} Gross beta’ and
" gamma.isotopic
analyses ofieach
“edmposite’samiple’ (g)
 monthly
3y ‘H:3:analysis of:
o " éachicomposiie 5u
d. Sediment; 1'sample “st_rcam area’ w:th Twice per.year onge. pey 3 months
from potential recreational
‘Shoreling Gamma 1 isotopic: analys:s of
each sampie (g) .
4: Inpestion
a.Mitk” (1)3.samples fiom  Ini:3locations within 3.5 miles.  Twice: -pei- miorith, 1) -Gamma isotopic-
- MILK ® Aprilthrough (g) and 1131 analysis of
SAMPLING: ’ Decémber-(m) cach samiple twice per-
LOCH ATIONS wionth-Aprii: thmugh
_December,
{2) If thereare: “Inzeach of 3 areds.3.5-5:0 miles 2y Gammaisotopic:
none, distant (e} T (Rand I 131 ‘analysis-of
then 1 sarnple. -each- samplc once per.
from MILK month January through
SAMPLING March if required
LOCATIONS
At 4 contiol 1o¢ation 9-20 miles.:
oyt sample. from a distant and-ini 3, leasl prevalent
MILK ‘wind dircction (d)
SAMPLYNG
LOCAT!ON
b. Fish (1). T sample-each In the vicinity of a plant “Twiceper yéar Gamma'f :sotoplc analy515 of:

cach sample (g) an.edible
portions twice per year’

samg.species station discharge (d)
(continued)
Unit 2
_ Revision 30
, [3.5-7 Septemiber 2007



Radxologlcal Environmental Monitoring Program

of broad Jeaf’
vegetaixon

: (such

as “vegetables)

s samplc of
‘egeh.of, thc

sxmnlar broad
:leaf vegetation.

Grown atleast:9.3 miles distant.

ina lcasx pmvalcni wmd

: dn'ecnon

-the harvcst seasom--

‘Once.per year during.

the Harvest season

D351
Table D3.5.1-1 (page 3 0f4)
Radiological Environmenta] Monitoring Program
’EXPOSURE
‘PATHWAY o SAMPLINGAND  TYPEAND FREQUENCY
.AND/OR NUMBER OF SAMPLE COLLECTION oF ANALYSIS
SAMPLE. ‘SAMPLES' LOCATIONS (a) FREQUENCY-
4, Ingéstion
(continded):
¢, Food (1) 1 sample-of* Anyarea thatis’ 1mgatcd by -At time.of harvest Gamma ‘isotopic: (g) and I-
“Products cach principal waLcF it which/liquid-pisnt: ) 131: amaly:.w f'&ach Sample
‘class of food’ “Wasles have beendischarged (o) of edible: portions -
_produicts
@) “Samples:of 3 Grown nearest 1o, cach of 3
d)ﬁerent kinds  different offeite locations (e) Once per.yeardoring:

13.5-8
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(@)

(b)

©
@

©
®

®

)

i)
.o
®:
O
(m)
()

The purpose.of these samp

‘Radiological Environniental Monitoring _Pro%r;im
D3

‘Table:D3.5.1-1 (page 40f4).
Radiological Environmental Monitoring Program

Specific parameters of distanice und directon ‘settor_fiom the conterling of ong reactor, and additiofial déscriptions where
pertinent;’shall:be provided for; cach and every-samplg-locafion in Table DB.5,1-1, Refer 10’ NUREG0133,, ‘Prepdrauon of
Radloiogmal Eﬁ!ucnt Techmca} Speclf cations, for Nuclear Powex Plants chber 1978 and 1. Radlologlcal Asscssmcm

unavaﬂab;llty (wwhich mcludcs theftand uncooper i've résadents) or malfunction of automatic mmplmg cquj:mcm

OneloF moré instiments; such 88 8 pressunzed cha.mber for. measuring and n:oordmg dnce ratc commurmr.ly may be used-
in place of, or in addition to- mtegratmg dossmeters achi of the:32 routine momtormg stauons shall be équipped: with 2or more
dosimeters of:with 1 instrument for’ measuring and; recordmg doserate’ commuously. "For the purpose of this table, a
thermoluminescent:dosimeter (TLD) i§:¢dnsidered to be one phosphor 2 or.mofe phosphors-in'a _packet are considered 452 or’
more dosimeters. ., Filmbadges shall not'be used as dosjmeters-formeasuring d;rect radlauon

Atiihis dnstanoe 8 windrose sectors (W WNW NW, NNW,; N, NNE, NE, and- ENE) Are OVer: Lakc Onmno

is to:obtain. background information. If'it-is not practical.to’¢stablish control Tocations in
aceordance with the distante and wind direction criteria, other sites; whlch ‘prayide vahd ‘ackground; data, may be substituted:
Ha’vin‘g thchi'ghi:'st‘fdalculated annual site avcrage 'grbundlevel'D/Qbased on all site licensed reactors. -

Alrbome partxculate samplc fi ltcrs shall be ana!yzcd fcr gross bem acthty 24"hours o more:aftér samplmg to.allow for'radon
and’ xhomn daughter decay.

,Gamma isotopic:analysis nicans.theidentification’ and quant:fcanon of gamma-<emitting radionuiclides that may-be atmbutablc'
10 the ¢ffluents from the facnhry

rclanve 10 ‘the cc}mpos;tmg pcnod (e g momhly) in ordcr to assurc obtammg a rcpmsentach samte

Groundwater samples shall be'taken. whien this: sourcesis ‘tspped-foridrinking orirrigation purposes m areas where' thezhydrauhc

:gmdlcm or recharge properties are’ istiitable for contamination.

iDrmkmgxwaicrsamlﬂés shall be.takcnio.nly«»when_ drinkmo waerisa Jose.pafhway;

ASampics‘wnll be callected January through Ma:ch,:|£113 1'is-detected in November and:December of «thve vpre,ccdmg year,

:ln the eveni 2 commercxally or recreanonaily imponant species are fiot avdilable; after 3 aﬂcmpt.s of collection, then 2 samplés
-of one species or othcr species not necessasilycommercially or rccreauonally xmponam miay be urilized.

) Appi icable only to ma_;or-nmgatxon:pro‘)ccls within 9 miles of the s;te.m the: gcneral»downcurrent'd;recnon.

' '_if hmvest ocelrs more thas- onccfycar sam;img shall be performed duringeach'discrete hirvest. If harvest oceurs continuously’;
‘sampling shall be {aken monthly. Attention should be paid o including samplcs of tuberous and root food producls

Unit2
Revision 30
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Radiological Environmental Monitoting I-’_lr)()%ram'
~ 3.5.1

& B ~Table D 3:5.1-2 (page:1 of 1)
Reporting Levels for Radioactivity in Environmental Samples

AIRBORNE FOOD. ..
RADIONUGLIDE PARTIUCLATE:OR | FISH- MIEK PRODUCTS

ANALYSIS WATER(pCil)  ‘GASES (pCi/m’) {pCilkg, wet) (pCiL) (pCi/Kg/ wet):

H3 720,000 {a)

Mn-54- 1,000 30,000

Fe:59 | 400. 10,000

Co-58- 1,600 30,000

Co%60 300; 10,000-

2565 300. 20,000

Zr95° 400

Nib:935. 400

131 C2(b) 0.9 - 3 100
Cs:134 230 10 1,000 1 60 1,000
&s:137 50 20 __ 2,000 ‘70 3,000

“Ba-140" 200. . 306

La:140 " 200 ' 300

(a). Fordrinking water samplés, Thisis a 40 CFR141 value. 1fno drinking water pathway exists, a value of 30,000 pCi/L may be.
i 52 R4 ! , aterp: 1y ¢ ‘alue:ot'30,000 pL ;

(b If'no drinking water:paihway exists; 4 value of 20 pCilL may e dsed.

Unit.2
7 ‘Revision 30
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Radiological Environmental Monjtbrihg--Prbgram‘
D3.5:1

Table D 3.5.1-3 (page:1 of 2)

'fD"e'tecti"on,".C'apabili'ties for Environmental Sample Analysis @ )

__LOWERLIMIT OF DETECTION '(LLD)‘%). -

AIRBORNE L
v PARTIUCLATE OR v . B FOOD- .
"RADIONUCLIDE.  “WATER GASES (pCi/m’)’ FISH- MIEK:  PRODUCTS  ‘SEDIMENT
ANALYSIS (pCiLy (FCike, we)  (pCiL)  (pCikg,we)  (pCVke, dry)

Gross Beta 4 0:01

Hea 12,000,@
M54 15 130,
Fesy. 30 260
C6:58° 15 : 130
Cosbo) i Be
Znest 30 260
2195 _A 45

Nb-95. 15

i3] o @ 0:07 1 60
Cs-134 15 0.05° 130 15 60 150
Cs137 I8 006, 150 18 80 180°

Ba:l40® 15 15

1a-140 15 — . 15

‘See‘the notes-on the-next page

» Unit 2
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Radiological Environmental Moitoring Program

Table:3.5.1-3 (page 2 of 2) .
Detectlon Capabilities for ‘Environmental Sample Analysxs k)

Thls lxst does-net mean: that oniy these nuchdcs are ‘to'be considered. - Other.péaks that are: :demlﬁahlc together with those'of
the-above . nuclides, “shail aiso be: analyzed and reponed inthe: Annual’ Radxologlcal EnV)ronmenldecralmg Report.

Reqmred deiection capabilities for thermoluminescent dosiimétérs used for. env:ronmental measuremcm: are given in ANSI
N-545, Section 4.3 1975. Ailowable ‘exceptions-to ANS] N545 Scctmn 4.3 are contained in the ODCM

The LLD is'defmed as the smallest concentration of radioactive material- in-a sample that will yie id anet count, above system.
background, that will be detectéd with'95% probablhty with only:3% probabili ity. of falscly corcluding that'a blank
obseivation: mprcscns a "md" signal,

Foraparticuldr measuremént s_ystem,.whxch thay include radiochiemical separation:

b - (696
s BEY(V) 222 (Y)e
where!,
LLD = The before-the-fact I6er limit.of détection:(pCi per unit mass.or volurie),
Sb. e Thc standard dcv:anon of the background cmmimg rate or-of the countmg ‘rate of ablank. sample as-
appropridte; (counts pcr ‘minute),,
(= The c‘oummg:efﬁclen'qy {counts per disintegration)::
v = The samplesize (units of mass or volume),
232 = “Thie fumber of disintegrations per minute per-5Ci,
¥ = The fractional radiochemical yield, when:appiicablé,
A .= “The radiagctive decay constant for the particularfadionuclide (se¢'), and
at = Thc nlupwd hme between cnvironmerital ooilccuon or.end ofithe sumplc collection’ penod -anid theitime

‘of counting {seconds),

"Typxcal values: of E, V Y -and At ghould: be iised:inthe Calculation..

‘Itshould be recognized thiat the LED is dcfmed 853 betorethe-fact hmxt rcpresemmg thc capabmty of a measurcmem system

' -and not'as an after-the-fact hmn fora. pamcuiar measurcment Anatyses shall be perfortied. in such a mafiner that the stted,

(@
(e}

LU Wwill b achigvéd: under rouune condmons Oceasionaly Jbackground Buctuations, unavoidable small sample-sizes; the:
presence of interfering nuclides, or oier. uncontrollable cifcumstances may iender these: LLDs uhachieVable. In such cases,

the.contributing fictors shall b identified and- descnbed in.the Annual Rad:ologpcal Enwromnental Operanng Repm‘t

Afno dnn};mg waw;»pamwgy exxsts,.a‘valuc:oF-B,OC()__prfL mqy ‘be used.

-1f no drinking water 'pa;h‘way»eﬁi_'s‘ts,j a v_éfuq-gf* 15pCtIL may be used.

Unit 2:
Revision:30.
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D3.5 RADIOLOGICAL ENVIRONMENTAL MONITORING

D352 Land Use Census

DLCO 352 A land use’census:shall;

-a; Beconducted,

“b. Idennfy within a distance of 5 miles,
‘meteorological sectors of the nea

Land Use Census
D3.52

onlm each of the 16

residence, and the nearest garden (broad leaf végetation sampling’

controlled by Table D 3.5.1

1-1, part 5.c may be performed.in lieu of the

,,garden census) of > 500 ft* producmg broad leaf vegetation, and

. For elevated releases, identify within'a distance of 3 ‘miles the
Jlocations in each of the 16 meteorological sectors of all milk animals
‘and-all gardens (broad leaf vegetation sampling controlled by Table D:

351

T

ft* producing broad leaf vegetation.

APPLICABlLITY At all txmes

ACTI@NS

1,.part 5.c may be performed in liewof the garden census)>: 500

S e - -NOTES
1:- 'L€O 3.0.3.is-not:applicable. ’
2. LCO3.0.4 isnot applicable: o
CONDITION . REQUIRED ACTION: | COMPLETION
B | TIME

A:  Landuse census 1dent1ﬁes
'iocanon(s) that yieldsa.

Al

Identify. the new locataon(s) in’
the next Radioactive: Eﬁlucnt

| In:accordance with
| ‘the, Radloactwc «

calculated dose, . dose Release Report, 3 Efﬂuent Relcase
commitment, or D/Qvalue | Report
> ihan the values: currently ‘
being calculated in
DSR3.23.1.
(continued)
Unit2.
‘ Revision 30
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LandiUse Census

D.3.52
ACTIONS (continued) . ,
| CONDITION REQUIRED ACTION COMPLETION
TIVE
B: Land use census identifies {B1 Add thenew:location(s) to the | 30 days
location(s) that y;elds a Radiological Environmental
caleulated dose, dose ‘Monitoring Program..
‘commitment, or: DIQ valie
- (via the same exposure AND
pathway) 50%>thanata | - - _
location from which |'B2 Delete the: sampling After October 31 -of
:samples are: currently’ being locatlon(s), excludmg the. the yearin which
‘obtained in-accordance _control station location, the land use‘census
with Table D 3:5.1-1. Q‘havmg the 1owest calcniated was.conducted
dose; dose. commxtment(s) or ”
D/Q vaiue via theisame
exposure pathway, from the
Radiological Environmental
Monitoring: Program
‘B.3  Submit in the next In-accordance with.
Radioactive Effluent Release: | the Radioactive
Report documentation:for a Effluent Reledse
change in'the ODCM Report
including; revised. ﬁgurc(s)
and table(s) for the ODCM
reflecting the new locatlon(s)
with.information supporting:
the change in sampling
locations: ”
Unit2.
Rev151on 30
13.5-14 September 2007



SURVEILLANCE REQUIREMENTS:

Land ‘Use:Census-
D352

 'SURVEILLANCE

DSR 3:5.2:1

Conduu the. land use census-during the growing

season using that-information:that will: provide. the:
best results, such-as by a door-to-door survey; aerial

survey, or by consultmg local agrlculmre authorities.

~ FREQUENCY

-1 366 days

DSR:3.5.2.2

Report the results of the. iand use census m the Annual’
;Radxologxcai Env1ronmenta1 Operatmg Report

In accordance wﬁh

1 the Annual

Radiological

‘-Envzronmental
Operatmg Report

13.5-15
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Interlaboratory Companson Pro§ram

D35 RADIOLOGICAL ENVIRONMENTAL MONITORING
D353 'I?h,teflaboratorg Comparison Program

DLCO3.5.3. The Interlaboratory CompariSon Program shall be. described in. the ODCM.
AND'

Analyses. shall be-performed on-all:radioactive materials, supplied: as part
of'an Interlaboratory Cornparison Program that has been ‘approved by the
NRC, that correspond to. samples required by Table D:3.5.1-1.
.Partlcxpatxon in this program. shall:include media for which environmental
samples:are: Ttoutinely collécted and for which intercomparison: samples are
available.

APPLICABILITY:. . Atalltimes.

ee NOTES cmeisie

1. LCO 3:0:3.is not applicable. |

2. LCO 3.0.4 is not applicable.

CONDITION | REQUIRED.ACTION ‘| COMPLETION
| TIME.

A. Analysesnot performed as | A.1 Reéport ‘the- corrective act1ons - In accordarice with

required. taken to‘prevent-arecurrence. | the Annual
 tothe NRClin'the: Annual ‘Radiological
‘Radiological: Enwron:nental | Environmerital
--Operatmg Report | Operating: Report
Unit 2
Revision 30
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Interlabratory Comparison Program

SURVEILLANCE REQUIREMENTS

SURVEILLANCE | FREQUENCY

‘DSR3.5:3.1 Report a summary-of‘the results obtained as part of the. | ‘In accordance with:
- . Interlaboratory: Comparison Program in‘the Annual | the Annual
‘Radiological Environmental Operating Report. ‘| Radiological
' ‘ ' | Environmental.
| Operating Report -

Unit 2
Revision 30
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PART I - RADIOLOGICAL EFFLUENT CONTROLS

 BASES
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Liquxd Effluents Concentration
: B3. L 1

B3.1 RADIOACTIVE LIQUID EFFLUENTS
B3.1:1 L‘iqtﬁd'Efﬂuent’s Concentration

BASES

This is prowded to ensure: that the concentranon of. radioacuve materials released. ifi liquid- waste
effluents to UNRESTRIL ED- AREAS will be less than:ten times the concentration levels

' specnﬁed in'10 CFR 20, Appendxx B, Table 2, Column 2, This limitation provides additional
assurance that:the levelsiof: radioactive materalsin bodles of water in UNRESTRICTED
AREAS will result i in: exposures. -within: ,(:1':) the Section 11.Axdesi. gn. objectlves of’ Append;x Ito
10-CFR 50, to'a. MEMBER.OF THE PUBLIC and (2) the levels required by 10 CFR: 20 1301(e)
to the.population: ‘The concentration: limit for dissolved orentrainéd noble gases’is bz
the: assumption that X¢-135:s the contro]lmg radxoxsotope and its effluent concentration in air-
(submcrsxon) was: convcrtcd to an, equwalent concentratxon in water usmg the: methods descrxbed

This: appixes; to the release: of radioactive materials in liquid cfﬁucntS'-erm_a}i»;-umt’skaifj‘;lae; site.

The required detection capab11 ities for radioactive materialsin liquid waste samples are: tabulated
in terms of the lower limits: of detection (LLD:)) ‘Detailed discussion of the LLD, and other
detection limits:can.be foundin L. A, Currie, "Lower Limit of Detection: Dcﬁmtlon and
Elaboration of d Proposed Position for Rachoioglcal Effluent and Environmental Measurements,"
NUREG/CR-4007 (September 1984), and'in the HASL Procedures Manual, HASL-300.(revised
annually).

Unit2
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Liquid Effluents Dosc
B3.12

B3.1 'RADIOQACTIVE LIQUID EFFLUENTS.

B312  Liquid Effluents Dose

BASES
This‘is prov1ded to‘implemient the reqmrements of Sectlons ILA, TILA, and IV.A of Appendlx 1
to 10 CER 50. Thisimplements the guides set forth in Section TI.A of Appendlx 1. The ACTION

statements provide:the required operatmg flexibility and:at the same. time 1mplement the:guides
set forth in Section IV. A of Appendix. I to.assure:that the' releases of radwactxve miaterials in:
hqu;ci ‘effluents'to. UNRESTRICTED AREAS will:be. kept as low as is reasonably achievable.,
Also, for fresh water sites with drinking-water, supplies that can be potentially affected by planit-
'operatxons ‘thete 1§ réagonablé assurance that the opératicn of the. fac1hty will'not.result in.
radionuclide concentrations in: the potable drmkmg water thatare:in excess:of the: requxrements
of 40 CFR 141.'For sites:containing up to four réactors, itis highly unlikelythat the resultant;
dosetoa MEMBER OF THE PUBLIC will exceed the dose limits.of 40. CFR. 190 ifthe.
md1v1dual reactors remain ‘within twice the dose’ des1gn objectlves of Appendlx 1I,-and if direct
radiation.doses from the:units: mcludmg outsidc: storage. tanks, etc., are: kept small. The Special :
Report will describe a course of action: that should result in the limitation of the: annual doseto a
MEMBER OF THE PUBLIC 1o within the 40 CFR 190 limits. For the purposes .of the Special
Report, it may be assumed that the dose commitiment to ‘the MEMBERS: OF THE PUBLIC from
other, uranium fugl cycle:sources is negligible, with the exception that dose contnbutlons from
other nuclear fuel cycle facﬂltles atthe same. site or:within a radius of 5 miles must be
considered. The dose:calculation methodo]ogy and.parameters u’nplcment the ‘fequirements in
Section 1I1.A of Apperidix I that conformance ‘with the guides of Appendxx I'be;shown by
Calculational procedures ‘based on-models and- data, so that the actual exposure of a MEMBER
OF THE PUBLIC through approprlate pathways is unlikely to be substantially undérestimated,
The equations specified for calculating the doses that result from actual release rates of
radioactive materialin hquld 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:
Parpose of Evaluatmg Compliance with 10.CFR Part 50, Appendix 1" Revmcm 1, Dctober 1977
and R.G: 1.113, "Estlmatmg Aquatic Dispersion of Effluents from Accidental and Roufine
Reactor- Releases for the. Purpose:of Implementing Appendlx LY Aprxl 1977. 'this applies tothe
release of radioactive: materials in liquid effluerits from each unit at the site: For units with
.shared radwaste treatiment systems, the: liquid efﬂuents from the: shared system are to be.
‘propomoncd among the units- sharing that system,

- Unit2
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Liquid. Radwaste Trcatmcnt Systcm
B3.1.3

B3.1 RADIOACTIVE LIQUID EFFLUENTS

B3.1.3  LiquidRadwaste Treatment'System.

‘BASES

‘The.installed liquid radwaste treatrhent’ system shall be considered FUNCTIONAL by meeting
'.DLCO 3.1.1 and DLCO 3.1:2. The FUNCTIONALITY of the. hqmd radwaste treatment system
ensures that this: system will be available foruse whenever liquid effluents fequire treatment:
‘before release to the envitronment. ‘The requirement that the: appropriate portions: of this system
‘be used when: spemﬁed provides assurance: that. the releases of radioactive materials in. lxquld
cffluents will:be: keptas: lowas: 1s‘reasonab1y achxevable Thisimplements the: requxrements oft
10'CFR.50.36a, GDC 60-of Appen dix:A'to 10  the'design objectrve given in:
Section IL.D:of Appendlx o 10 CFR 50 The: speciﬁed limits- govcmmg the.use:of appropriate
_portions. of thedi uld radwaste treatment. system were specified ds;a snitable fractioniof the dose
-design:objecti t forth in Section I1;A-of Appendix I to'10 CFR 50 for: lquId efﬂuents This
applies to. the release of radioactive matenals inliquid effluents from each unit at the site. For
units with shared radwaste treatment systems,.the liquid cffluents from the shared system-are to
be propomoned -amnong the units:sharing that system.
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Gascous Effluents:Dose: Rate
B3.2.1

B3.2 RADIOACTIVE GASEOUS EFFLUENTS
B 3:21 ‘Gaseous Effﬂu_.e'ﬁts:ll)_‘.dsezkate:

BASES , '

This is provided. to ensure ‘that the dose rdte at-any time at and beyond the. SITEBOUNDARY
from gaseous effluents:from all units on the site will be-within the annual dose limits of:10 CFR.
20 to: UNRESTRICTED AREAS.

inan UNRESTRICTED AREA nher w1thm or outsxde the SITE BOUNDARY to annual
average concentrations: cxceedmg ‘the limits spec1fied in Appendlx B, Table.2 of 10 CFR 20 oras
governed by 10.CFR:20. 1302(¢). For. MBMBERS OF THEIPUBLIC who may at timés be within
the SITE'BOUNDARY; thc,:oécupancy of that MEMBER OF THE PUBLIC will usually be.
'sufﬁmently low to compensate for-any:increase in: ‘the atmosphcnc diffusion factor aboveé:that for
the SITE BOUNDARY. Examples: of_:calculauons for-such MEMBERS OF THE PUBLIC, with
the appropriate occupancy’ “factors; shall be given in Part: 1L, “The speciﬁed release rate limits.
réstiict; atall times, the: correspondmg gamma and beta dose rates above background to a
MEMBER OF THE PUBLIC at-or beyond the SITE. BOUNDARY toless than or equal t0°500
‘mrem/year to the whole body ‘ot to less than.or eq’hal to: 3000 mrem/year to the skin. These
release rate hmns also restrict, at- all fimes, the correspondmg thyroid dose rate-above background
toa child via the inhalation: pathway to less than or equal to 1500 mrem/year. This appli€s'to’ the
release of radioactive materials.in gaseous éffluents from’ all units at the site:

The: required. detection capabilities for radioactive materials in ga‘;eous waste samples-aré.
tabulated in terms of'the lower limits of detection (LLDs). | Detalled discussion of the LLD, and.
other detection lirnits can be found in L. A. Currie, "Lower Limit of Detection: Definition'and
-Elaborauon ofa Proposecﬁ Position for Radiological Effluent.and-Environments Measurements,”

'NUREG/CR-4007 (September 1984); and in the HASL/ Procedures Manual HASL 300 (revised
annually).
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Gaiscous Efflueiits Noble Gas Dose.
B322

‘B32 "RADIOACTIVE GASEOUS EFFLUENTS'
B 322 | Qaééou:s--E’f‘ﬂ;h‘emsNdb}evG‘r'«.l‘_s’fl‘jose

BASES

This'is provided to implement the requlrements of Section I1:B, Iil. A andIV.Aof Appendxx lto
10°CER $0. The DLCO. 1mplements the guides:set forth in Section11.B.of Appendlx 1. The:
-REQUIRED ACTIONS provide the requlred operanng flexibility and, at the same time, .
implement the guides set forth in Section' TV-A of Appendix 1 to assure that. the releases of
tadioattive material in gdseous ¢ffluents to UNRESTRICTED AREAS will be. keptas low-as:is
reasonably ach1evable The Surveﬂlance Requxrements 1mplement the reqmrements in'Section

sites contalmng up to four reactors 1ghly unhkely that the 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: dcmgn ObjCCt}VCS of Appcndlx 1, and if direct radiation doses. from the units
-mcludmg .outside-storage tanks, ¢tc., ate kept: small, The: Special’ Report: will descnbe a course: of
-action that should result in the lnmtatlon of the.aninual dose'to a. MEMBER OF THE PUBLIC to
‘withi the 40°CFR 190 limits. For the. purposes of the Specxal Report, it may be.assumed that the.
dme commltment to the MEMBER OF THE PUBLIC from other uramum ﬁael cycle sources 1s

-the same 51te or wnhm a radlus of 5 rmles must be con51dercd The doso Ldlculauon
methodology and parameters forcalculating the doses from the dctual reledse rates of radioactive
‘noble'in gaseous effluents are-consistent with the' methodology provxded inRG1.109,
"Calculatlon of Annual. Doses to Man:from Routine Releases of Reactor. Effluents for the
Purpose of Evaluatmg Compliance: with 10°CER Part 50, Appendix 1" Revxsxon 1, October 1977,
and RG: 1,111, "Methods for Estlmatmg Atmosphenc Transport and Dispersion of Gaseous
Efﬁuents inRoutine Releases from. Light-Water Cooled Reactors," Revision.1," July 1977. The
ODCM equations. provided for determining the ait doses at-or beyond the'SITE BOUNDARY are
based upon real-time meteorological conditions or the historical average atmospheric conditions.
ThlS applies to the release 6f rachoactxve material in gaseous effluents from each unit at the site.

‘Revision 30
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Gaseous Efﬂuenls Dose —lodine-131, Iodine-133, Trmum, and
Radxoactwe Mateétial In Particulate Form
. B32.3

B32 ‘RADIOACTIVE GASEOUS EFFLUENTS

B3:2.3  GaseousEffluents Dose —Todine-131, Jodine-133, Tritium, and
‘Radioactive Material In Particulate Form

BASES_

Thxs is provided to: implement the requirements:of Sections 11.C, TIL:A, and IV.A of Appendix T to
10.CFR 50. The.DLCO: implements the guides set forth'in Section 1:Cof Appendlx L. The
“REQUIRED ACTIONS provide the' required operating ﬂexxblhty and-at the same time:
implernent the guldcs sct:forth in Section IV.A of Appendix I'to.assure that the releases of
radioactive materials in. gaseous,efﬂuents to UNRESTRICTED AREAS will be kept aslow-as:is:
reasonably achievable. The calculational methods ‘specified in the Surveillance Requirements -
"nnplement the requxrements m Scc’non III A of Appendlx I that conformance Wlth the guxdes of

the. resultant dose to iMEMBER OF THE PUBLIC wﬂl exceed the dose hmlts of 40 CFR 190 if
the individual reactots remain within twice theé'dose desngn objectlves of. Appendzx I,:and;if
direct’ radlauon doses from the units- mcludmg outside storage:tanks, etc:, are kept: small. THe-
‘Special Report will describe a course ofaction that should result in the limitation’ of the annual
‘dose to.a MEMBER OF THE PUBLIC to:within the 40 CFR. 190 lirnits. Forthe purposes of the
Special Report;it:may be: assumed thatthe:dose commitment'to the MEMBER OF THE PUBLIC
from . other-uraninm fuel cycle sources is negligible, 'with the exception that dose: contnbutlons
from other:nuclear fuel ¢ycle facilities at the same s:te ot within a radius 0f 5. miles must be
cons:dered The calculatxonal methodology and parameters for calculatmg the doses from the

1. 109 "Caiculatlon of Annual Doses to’ Man m _Routme Releases of Reactor Efﬂuents for the
Purpose of EvaluatmgVComphance with 10-CFR Part 50, Appendlx 1, " Revision 1, October.
1977, and RG-1.111, "Methods for Estimating; ‘Atmospheric Transport and Dispersion of Gaséous
Efﬁuents in'Routine Releases from nght—Water-Cooled Reactors;” Revision 1;.J uly 1977, These
equations also provide for determining the actual doses based upon the hlstorleal average
atmospheric-conditions. The release rate DLCO for iodine-131, jodine-133, tritium, and
radioactive material in particulate form'with half- lwes greater than 8 days are-dependent upon the
existing radaonucilde pathways to-man, in'the areas at'or beyond the SITE. BOUNDARY, The
pathways that.were examined in the: development of these calculdtions were: 1y mdlvxdual A
inhalation of airborne radioactive-material, (2) depdsition of radioactive material onto green leafy
vegetation.
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Gaseous, Effluents Dose — Iodmc—13l Todine-133; Tritium, and.
Radloacme Material In Particulate Form*‘
B 3. 2 3.

Bi3.23 ‘Gaseous EfffuentsDose —lodine-131; Iod1ne~133 Tritium, and
Radioactwe Matenal In Pamcuiate Form:. (contmued)

Wxth subscquent consumption by man, (3) deposition onto. grassy areas where: m11k~producmg
animals and meat»producmg animals graze (human consumptlon of the milk and meat is
assumed),.and (4) deposition on ‘the ground with'subsequent exposure to/man: This: apphes to

the release of radioactive materials in gascous, ‘cfflucnts from each unit'at the site. For units with
shared radwaste treatment systems, the gaseous effluents from the: shareci system are 4
propomoned ‘among 'the: umts sharing that system.
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Gaseous Radwaste Treatment Systcm;
B32.4

B3:2 'RADIOACTIVE GASEOUS EFFLUENTS

B3.24  Gaseous Radwaste Treatment System

The F UNCTIONALI’TY of. the GASEOUS RADWASTE TREATMENT SYSTEM ensures that
the systern will be available foruse:-whenever gaseous effluents require treatment before release
to theenvironment. The. requirement-that the appropriate portions’ of this system be used; when.
specified, provides reasonable‘assurance that the releases of radicactive-materials in gaseous
effluents will be kept as low:as s reasonabiy achievable. ‘This implements the requxrements -of
‘L0-CEFR 50.36a, GDC.60 of Appendix: A t0.10'CFR 50, and the: ‘design objectives given in
SectionI1.D of Appendix 116 10.CFR. 50. ‘Liniits’ governing’ the use of; appropriate portions: of the
‘System were spec1ﬁed asia-suitable fraction of the dose: design objectives;set forth inSections:

iII B and H C of Appendlx L to IO CFR 50 for gaseous efﬂuents _Thxs apphes to the release of"
;radwaste treatment sy stems, the gaseous efﬂuents from the shared system are propomonal among
‘the units. shanng that: ‘systen

~ Unit2
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Ventilation Exhaust Treatment Systern
B325

B3 RADIOACTIVE GASEOUS EFFLUENTS.
B32:5  Ventilation Exhaust Treatment System

, ,BASES

“The FUNCTIONALITY of'the. VENTILATION EXHAUST TREATMENT ‘SYSTEM ensures .
‘that the systern will be available for use whenever gaseous efﬂuents require treatment before
rclcase to the environmient. ‘The requirement that the appropriate portions of this.system be. used,
'when spe<:1ﬁed provxdes reasonabie assurance that the: releases of radxoactxve matenals in

in Sectlons H B and 1L C ofA pcndux I to- 10 CFR 50, for: gaééous cffluents. This apphcs 1o the

release of radioactive matetials in. gaseous effluents: from-each unit'at the site. For units with'
shared radwaste treatment’ systems; the gaseous's eﬁluents from the shared- system are proportional
among the units sharing that systeri.

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

1 ) _ 'HEPA Filter - Radwaste Decon Area
2)  HEPA Filter — Radwaste. Equipment Area
3) HEPA Filter— Radwaste:General Area

Whenever one of these filters:is not FUNCTIONAL, iodine and particulate dose piojections wxll
be made for 31-day intervals startmg with filter nonfuncnonahty, and continuing as long/as- the
ﬁlter remams nonfuncnonal m accordance: thh DSR 3.235.1.

Unit 2
B Revision 30
1B3.2-6 September 2007



Ventingor Purging:
B3.26

B32 RADIOACTIVE GASEOUS EFFLUENTS
B3.26 Veénting or Purging

‘BASES

“This provides reasonable assurance that releases from drywell and/or suppression chamber
- purging-operations-will not exceed the annual dose limits:of 10-CFR 20.for unrestricted aréas:

Unit 2
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Radioactive Liquid Effluent Monitoting Instrumentation
‘ B3.3:1

B33  INSTRUMENTATION
B33.  Radioactive Liquid Effliient Monitoring Tristfimentation

' .fB;&SEs- ,

The rad:oactwe liquid-effluent instrumentation is prov1ded to-monitor-and control, as applicable,
the releases of: radioactive: ‘matérialsin. hquld effluenits’ dunng actual or potential releases:of
liquid effluents. The alaxm/tnp setpomts for these instruments shall be.calculated and adjusted in
accordance with the: methodology and parametersm:l’art IT'to enstire that the alarm/trip will
occur before: exceedmg ten times the limits- 0. The F UNCTION TY:and use of
th;s instrumertation is: consistent:with: the. requirements fGDC 60, 63 and 64'of Appenchx Aty
10:CFR 50. The: ‘purpose:of tank level mdxcatmg, o devices is to assure the. detection and coritrol of
leaks that if not:(:ontroiled could potentially. result in'the transport of. radioactive materialsto.
UNRESTRICTED AREAS

Tanks’ mciuded are those outdoor tanks that are niot surfounded by liners; dxkes ‘or-walls: capable
of holding the tank contéits and do nothave tank: overflows.and surroundmg area drains:
connected tosthe: hqmd radwaste treatment svstem such-as: temporary. tanks:

, Unit 2
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Radioactive Gaseous Effluent Monitoring Instrumentation
B332.

B33 INSTRUMENTATION:
B332  Radioactive Gaseous Effluent Monitoring Instrumentation

BASES

The radioactive gaseous effluent mstrumentatlon is"provided to monitorand control, as
apphcable ithe releases of radioactive materials in gaseous effluents dunng actual or potential
releases of gaseous effluents. The alarm/trip setpoints for these’ instruments shall be caleulated
and adjusted in-accordance with.the methodology and. parameters'in Part 11 to ensure that the
alarm/trip will occur before exceedmg the limits.of 10 CFR-20. Although the:Offgas: System
Noble:Gas:Activity. Monitoris listed in Table D 3.3:2:1, “Radioactive Gaseous ‘Effluent
Monitoring Instrumentation”; these:monitors: are actually located upstream of the Main: Stack
noble gas act1v1ty monitor and are-not.effluent'monitors. They were included in Table.D-33.2-1
in accordance with NUREG-0473.. As. such, Offgas System’ ‘Noble.Gas Activity Monitor alarm.
and. #rip. setpoints-are not based on 10CFR20. The offgas system noble gasmonitor. alert setpoint
is set at 1.5 times nominal full power. background to-assure compllance with ITS'SR 3.7.4:1
which: fequires: offgas samplmg be performed within four hours.of a 50% incréase in offgas’
‘monitering. readings, and to:support MSLRM trip remoyval, The: offgas system noble gas monitor
tnp setpoant is based on the IOCFRIOO hnnts for the hmmng desxgn ba31s gaseous waste system
stack and radwaste/reactor bulldmg vent efﬂuent momtors is sufﬁmently large 1o enveiope both
nommal and accident levels of noble’ gas aetmty Thé capabxhtxes of these instruments are
3c0n51stent with the recommendations of Regulatory Guide 1.97, "Instrumentation for Light Water
Cooled Nuclear Power Plants to: Assess Plant Conditions’ Durmg and Following an Accident, f
‘Decernber 1980 and NUREG-0737, "Clarification of the TMI Action Plan Requirements,"
‘November 1980 This instrumentation also: includes provisiens:for monitoring and controllin g
the:concentrations-of potentially explosive:gas mixtures in the offgas systém. ‘The
FUNCTIONALITY and use of this instrumentation is consistent with the requirements of GDC
60,63, and: 64 of Appendix A'to 10 CFR-50..
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Radioactive Effluents Total_Dos}c):‘
B34

B34  RADIOACTIVE EFFLUENTS TOTAL DOSE

BASES

This is provided-to meet the dose limitations of 40 CFR 190, that have been incorporated into; 10
CFR 20'by46 ER 18525. This requires the preparation and submittal of a Special Report
whenever the: caiculated dosés fromreleasés of radioactivity and-from radiation from uranium.
fuel cycle sources exceed 25 mrem to the whole. body orany organ, ‘except. the thyroid (which.
shall be'limited to:less thanor equal to.75"'mrem). If the dose to. any MEMBER OF THE
PUBLIC is-estimated'to exceed the’ requnrements of 40 CFR. 190,.the. Specxal Report:with a
request-for a variance (prov1ded the'release conditions resultin in violation of 40-CFR 190 have
not: already been:corrected), in-accordarice with the provisions of 40’ CFR 19011 and"10 CER
20:405¢;:ds considered to be a: tlmely request and fuiﬁlls the reqmrements of 40 CFR 190 until
NRC staffactxon is completed The variance: only relates to-the limits of 40 CFR: 190,-and does
not apply in any:way-to.the other:requitements:for dose limitatién of 10 CER:20, as addressed in
3.1.1.and 3.2.1, An‘individual is not consxdered a MEMBER OF THE PUBLIC: during any
’perlod in, whxch the individual is engaged in‘carrying: out any operatxon that'is part of the nuclear
. fuel cycle
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Monitoring, Program
B3.5.1

B35  RADIOLOGICAL ENVIRONMENTAL MONITORING
B35.1 Monitoring Program

BA:SES.

The Rad:ologxcal Envirohmental Monxtormg Program provades representanve measurements of
radiation and of radioactive materials in those cxposure pathways and for those radionuclides that
lead to the highest potential radiation exposure of MEMBERS OF THE: PUBLIC resulting from:
the plant operation.. This:monitoring’ program: xmplemen’cs Section IV.B.2.of Appendrx Ito
10 CFR 50-and thereby’ supplements. the-Radiological Effluent: Monitoring. Program’ by verifying
bl centrations of radigactive’ matetials-and levels of radia ion are’not highér"
ii the basis of the effluent measurements and-the modehn'g-; ‘the-environmental
5. Guidance for this monitoring-program is provided by the Radiclogical
Assessment. Branch Technical Position on Env1ronmenta] Momtormg, Revision 1, November
1979:. Program changes may: be mmated based on operatzonai experience;

The required:detection: capabxi;txes for environmental sample analyses are tabulated in terms. of
the lower limits of detection (CLDs), The LLDs requxred by Table D' 3.5.1-3 are-considered
optimum for routine envxronmental measurements in‘industrial laboratories. ‘It should be
rcwgnucd that the LED!is defined as a before-the-fact limit representing the capability of a
méasurement system and not s an after-the-fact limit-for'a particular measurement.

Detalled discussion:of the’ LLD and other detection limits, can be found in

T.. A. Curtie, "Lower Limiit of Detection: Définition and E}aboratxon of a Proposed Position for
Radloioglcal Effluent-and Environmental Measurements," NUREG/CR-4007 (September 1984),
and in the HASL Procedures Manual, HASL-300 (rewsed mnually)
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Land Use Census
B352

B35 RADIOLOGICAL ENVIRONMENTAL MONITORING

B352 © Land UseCensus

_BASE_S‘

This is: provided to ensure that changes:n the use of areas at'or beyond the SITE BOUNEARY
areidentified and that: modlﬁcatlons to. the Rad:ologlcal Environmental Momtormg Program are
made if requlred by the results of this census. The best information, such as from 4, door-to=dog
survey, from an aerial survey, or from consulting with'local; agrlcultural ‘authorities; shail be used.;—
‘This census satisfies'the requirements of Section IV B3of Appendix Ito 10 CFR 50:
Restrlctmg the cerisus to- gardens of greater-than 500 square;feet prov]des assurance-that .
significant exposure. pathways via leafy vegetables will be-identified. and monitored since d
garden-of this size is thie. minif required:to producc the: quantity (26 kg/year) of leafy
'vegetables assumed inRG'L: 109 for consumption bya child.. To determine this minimum garden.
size, the: followmg assumptions-were made: (1) 20% of't e gardén was Uised for growing: ‘broad
leaf vegetation'(i.e., similar to lettuce and cabbagc) and'(2)the: vcgewuon ylcld was:2 kg/nit:.

A MILK SAMPLING LOCATION, as.defined in: Sectlon 120, requires that at least 10: mllkmg
‘cows:are present at a designated milk sample location. It has been found from past experience;
-and-as aresult of confemng with-local: farmers, that'a minimum of 10 mllkmg cOWs is necessary
to' guarantee an adequate supply of milk twice a.month for. analytical purposes. Locations’ with'
fewer than 10:milking cows are usually.utilized tor breéeding piirposes, eliminating a stable
,suppiy of milk for samples.as a. result of suckling calves and periods when the adult animals:are
dry. Elevated releases are defined in RG 1.111, Revision 1, July 1977. '
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Interlaboratory Compatison Program

B35.3.
B35S RADIOLOGICAT. ENVIRONMENTAL MONITORING
B 353 Interlaboratory Comparison Program

BASES

The requirement for, pamclpation inan approved Inierlaboratory (,omparxson Program: is
prowded 10 etisure that mdependent checks.on the prec1snon and.accuracy of the measurements of
radioactive materials.in-environmental sample matricesare performed as part of the; quality

_ assurance: prograrn for envxronmental monitoring ifi order to demonstrate that the results are-valid.
* for the purposés of- Scctxon IV.B2of Appenchx Ito 10.CFR 50.
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PART 1 -RADIOLOGICAL EFFLUENT CONTROLS
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Administrative Coitrols.

40

4.0 ADMINISTRATIVE CONTROLS

The GDCM Spemﬁcatlons are subject to. Technical Specifications Section 5:5.4, “Radioactive
Effluent Controls Program . Section 5.6.2, “Annual Radiological Enwronmental Opetating
Report;” Section 5:6. 3, “Radioactive Efﬂuent Release Report,” and Sectmn 5.5.1, “Offsité Dose
Calculationi Manual,”
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Special Reports

D4.1.1

D4.1.2

| | D 4.13
D 4.1 REPORTING REQUIREMENTS |

D4L.1Special Regorts'

Special Reports shal] be submitted in‘dccordance with 10, CFR 50 4-'withinthe time period
specified for each: report.

D 4’.' f,2é£x‘j1nual»Kfadiolqgipal,En'vixqmnen‘fa;l _Operé:tmg:;_RepOrts ,

In addmon to-the’ requlrements of Techmcal Specitication’5.6.2:the report shall also.include the
followmg

A summary’ ‘description:of the- Radloioglcai Environmental Momtormg Pro ram; at.least'two
lcgl‘oie maps, one:shall cover stations near the SITE BOUNDARY and the econd shall include
the more distant stationis, covering. all samp]e locations’ keyed to a: table giving. d;stances and
directions from:the centerline of one: rcactor the results of license: part1c1panon in the
'Intcrlaboratory Companson Program, rcqulrcd by Control'D 3.5.3; discussion of all deviations
from the Sampling. Schedule of Table D 3.5.1-1; and discussion of all analys;s in which'the LLD
réquired by Table D.3.5. 1-3 was not achievable..

D 4.1.3Radioactive Effluent Release Report. _

“The Radlold'g *’al Cffluent-Releasc. Report deseribed in: Techmcal Specxficanon section 5.6.3
shall. include:

e Anannual simmary-of houtly meteoro]ogxcdl data Lollu.lcd over the, previous year. This
. -annual summary may be eitherin the form of an: heur-by—hour listing on‘magnetic tape of
wind: speed, wind direction, atmospheric: stability, and precipitation (if measured), or in the
form of joint’ frequency distribution of wind speed, wind direction, and atmospheric stablhty
In lieu'of sibmission with the- Radzo]oglcal Effluent Release Report the licensee has the:
‘option-of: retalmng this summary of. reqmred meteorological-data on site-in a file-that shall be
‘prowded to the:NRC-upon request,
° ;An assessiment of radiation doses’ from the fadioactive liquid-and gaseous’ effluents released
from the-unit during the previous year. :
. : (Contmued)
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Special: chorts
D 4.1.3

D413 iR‘adiOéi‘;ﬁVéfi‘Efﬂuc:nf Release 'Repo.ft!f(éoﬁntﬁim}éd)i ._

Ag assessment of radlatlon ‘doses from the radioactive hqurd and gaseous effluents-to.
‘?MEMBERS OF THE PUBLIC from thelr actxvntxes ms:de the SITE BOUNDARY dunng the
expOSure txme and Iocat:on shall be mcluded m these reports The assessment of' radlatlon
doses shall be- performcd in accordance with'the mcthodology and parameters in Part 1,
As assessinent of doses o' the hkely ‘most.exposed MEMBER OF THE PUBLIC fromi reactor
releases and other nearby uranium fuel cycle sources, including doses’ from primary efﬂuent
vay$ and. direct radiation, for the jprevious calendar year 1o show’ conformancc with 40
CFR 1 90,_- »Fhvrronmental Radiation Protection: Standards for Nuclear Power. Operatlon
Acceptabie methods for calculating the dose contribution from. liquid and.gaseous. efﬂuents

A list of unplanned releases’ fromi'the site'to UNRESTRICTED AREAS of radioactive
matenais ‘in gaseous and liquid effluents made during the reporting period:.

Any changes made during the reporting period to-the PROCESS CONTROL.- PRO(JRAM
‘and to thc OFFSITE DOSE CALCULATION ’VIANUAL (ODCM)

A hstmg of new locatrons for dose calculatlons and/or envrronmental momtonng 1denuﬁed
by the- Jand use census. pursuant to Control D'3:5.2.

An expiananon of why the nonfunctionality of liquid or gaseous efflient monitering
instrumenitation Was not corrected within the time specrﬁed in Controls D 3:3.1 and D' 3.3:2.
Descnptron of events leading to liquid: holdup tanks exceeding the limits of TRM 3.7.7.
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Major Changes to Liql_iid,- Gascous, and _S'p‘lil'de Radwaste Treatment System.
D42

D4.2: MAJOR CHANGES.TO LIQUID; GASEQUS; AND SOLID RADWASTE

TREATMENT SYSTEM

:-.’Llcensees may choose 10 submlt thls mformanon as part of Lhc annual FSAR update

iALi_C_cns;eé-:ihitiatcd major changes to'the radwaste treatment systems (liquid, gaseous, and solid):

a, 'Shall:bereported to:the Commission in the Radioactive Effluent Release report for the
' penod in which the: evaluation was reviewed' by the SORC:; - The discussion of each change
-shall:contain:

I,

A:summiary of the evaluation that led to the determination that the change could'be:
‘made in‘accordance with 10:CFR 50.59.

Sufﬁclent detailed. mformanon to-totally support the reason for the. «change. without
‘benefit of additional or: suppicmcntai information;

Adétailed descnpn on of the équipmient, components, and processes involved-and the.
\interfaces with other plant systems;

An evaluatlon of the change, which shows' the predicted releases of radioactive
‘materials:in hqmd and: gaseouseffluents and/or quantity: of solid waste that differ from

those prevmuqu predxcted in the Jicense application and -amendments ‘thereto

An evaluation:of the change which shows the expected: maximum exposures to-a-
MEMBER OF THE PUBLIC in the UNRESTRICTED AREA anid 1o the: general
population that dlffer from those previously’ estimated in the license: apphcamon and
amendments thereto;

A comparison’ of the. predxcted releases. of radioactive materials, in liquid and gaseous -

effluents and insolid waste, to the actual releases for the period that precedes the time

when the.change is to be.made;

An estimate of the exposure to plant operating personnel as a result of the change;.and

_(Continued)
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Major Changes to Liquid, Gaseous; and Solid Radwaste Treatrment System
D42

D42  MAJOR CHANGES TO LIQUID, GASEOUS, AND SOLID RADWASTE
*‘ TREATMENT SYSTEM (conitinued)

8. 'Documentation of the fact that the change was reviewed and found acceptable by the
SORC.. , :

b.  Shall become effective upon‘review and acceptance by the SORC:
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LIQUID EFFLUENTS

‘Service Water A and B, Cooling Tower Blowdown and the Liquid Radxoactlve Waste:
‘Discharges comprisé the Radioactive Liquid Effluents.at Umt 2. Presently there are no
‘temporary-outdoor tanks. contammg radioactive water capable of: affectmg the nearest
‘known or futire water: supply:in-an unrestricted area. NUREG 0133 and Regulatory
‘Guide 1,109, Rev. 1 were followed:in- the development of this: sectxon

Liquid Effluent Monitor Alarm Setpoints

Basis

“The concentration: of radioactive material released in liquid:effluents to
"UNRESTRICTED'AREAS (see Figure D1l 0—1) shal] be hmxted to ten times'the:
conhcentrations specxﬁed in:10:CFR-20, Append1x B, Table ,
‘radionuclides othér than dissolved.or entrained. noble gases.. For. dxssolved or entramed
;nobles gases, the concentration: shall'be limited to 2E<04 uCi/ml total actlvuy

Column: 2, for

Setpoint Determination Mathodology

Liquid Radwaste Effluent Radiation Alarm Setpoint

The Liquid Radioactive’ Waste System Tanks-are pumped to the discharge tunnel which
in'turn flows directly to Lake Ontario. At the end of the dxscharge tunniel in Lake
Ontario, a diffuser structiire has been- instailed. Iis purpose, i5'to maintain surface water
temperatures low-enough to:meet-thermal pollution limits. However, it alsoassists in the
near field dilution-of any activity released. Service Water dnd the Coohng Tower .
Blowdown are:also pumped to. the discharge tunnel and 'will provide dilution.. Ifthe
Service. Water or the Cooling Tower Blowdown is found to be contammated then its
activity will be accounted.for when calculating the permxsmble radwaste effluent.flow for
aLiquid Radwaste dlscharge The Liquid Radwaste:System Monitor provides alarm and
automatic: termination of release if radiation 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. However, because of the metal walls of the
sampie chamber.and the: absorpnon characteristics of water, the monitor is not
particularly-sensitive to'beta radiation. -Actual detéctor response ;(CGy/CFy), cpm has
béen evaluated by placmg a sample of typlca] radioactive:waste into the:monitor and
recordmg the gross.count rate, cpm. A calibration ratio was developed by dividing the:
noted detector résporise, I; (CG¢/CF,) cpm, by total concentration of activity 3;(cG;).,
déi/ce. The quantification of the gamma. actxvxty was’ completed with gamma
spectrometry equipment whosé calibration is traceableto NIST. -This calibration ratlo
verified the manufacturer’s prototype calibration, and any subsequent transfer

'cahbrauons pertormed ‘The current calibration factor (expressed as the: recxprocal

conversion factor; uCi/ml/cpm), will beused for subsequerit setpoint calculations in the

determination of detector response:

'T(CGy/CF) = $5(C64) /CF
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Where the factors are as defined above..

The calculations of the required dilution factors (RDF) are performed as follows:: -
i= Z’.MEC?g"ainmaiﬁa‘cﬁon = Z(CG IMEC)
RDme;—- ZMEC total fraction = Z(c IMEC;)

RDFY is used to ca]culate the hquld rradwaste efﬂuent radiation monitor setpomt This
monitor is:a gamma detector and has little or no:response tonoh gamma emitters. Use of
RDF, rather than RDFTOTAL, to deiermxnc the monitor setpomt prévents the'condition:
where a tank ‘with gamma concentrations near their LED cannot be discharged.due to
spurious; aiarms received because the. setpomt is close to the moiiitor background.
RDFrorat isused to determme the rmmmum dilution factor requlred 1o dlscharge the
tank contents bascd on: all wny, both gamma and non gamma,. in the tank, This:

: ' entrations: of all'radioactive materials. released:in hquld effluents
)3:1.1.Non _gamma ermttmg nuclide: activity, except tritium was’ mmaily
cbumated ‘based:on the. cxpectcd 1atios to quantified nuclides-as listed.in’ the FSAR Table:

11.2:5; Fe-55, Sr-89 and St-90 are 2: 5,025 and 0. 02 timies; respechvely, the:
concentration of Co=60. urrently, non:gamma. activity:except tritium is estimated. using-
theresults from the latest analysis of composite:samples: '

Tritium concentration is:assumed to equal the latest concentration détected in the
monthly trititim analysis of hquxd radloacnve waste tanks discharged.

Nominal flow rates of thé Liquid Radioactive Waste:System: Tanks: dlschargcd s <165
gpm while. dllutlon flow: from the Service Water Pumps, arid- Cooling Tower Blowdown.
cumuiatlvely is typically over:10,200 gpm. Because of the large:amount of dilution the
alarm sctpoirit could: be: substantxally greater than that whxch would correspond 1o ‘thic
concentration actually in the‘tank. Potentiallya dxschargc could continue even if the
distribution of nuclides in'the tank were substantially different from the grab sample
oblained prior to dischaige’ ‘which was used:to establish the detector alarmi point. To.
avoid this posmblhty of "Non. representatwe Samphng ‘resulting in erroneous
assumptions about the- dlscharge of a'tank, the tank is recirculated for a minimum. of2:5
tank: volumes prior to samplmg

This monitor's setpoint takes mto account the dilution of: Radwaste Effluents’ provxded by
thig Service Water and. Cooling Tower Blowdown flows.. Detector response for the :
nuclides to be: discharged-(cpm) is multiplied by the Actual Dilution:Factor (dllut;on
flow/waste stream ﬂow) and- divided by the Required Dlluncm Factor (total tractlon of
the effluent concentration inithe waste stream). ‘A~ safety factor is used to-ensure that the
limit is never exceeded, Service Water and Cooling’ Tower Biowdown are notmally
non-radioactive. If they are found to be contaminated prior. to-a Liquid Radwaste
discharge then an alternative equation.ig used to take into account the contamination. If
they becotme-contaminated during a Radwaste discharge; then the discharge: w111 be
immediately terminated and the situation fully assessed.
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Normal Radwaste Effluent- Alarm Setpoint Calculation:

Alann.Sc}‘poiﬁt'_ 508 * TDI/PET * TGC/CF* 1/RDFy -+ Background.

Where:

Alarm Setpomt = . The Radlatmn Detector Alarm Setpoint, cpm

0:8 = Safety Factor, unitless

TDF = Nonradioactive dilution flowrate, ‘gpm. Service
Water Flow (ranges from 30,000 t0.58,000 gpm) +
Blowdown flow (typ1cally 10,200 gpm) - Tempering

C; =  (Concentration-of isotope i;in Radwaste
tank prior to. dllutxon an/ml'_ (gamma + non-gamma emltters)

CF; = Detector resporise for isotope i, niet. uCi/ml/ cpm
See Table D:2-1 for.a list of nominal values

PEF =, The permissible Radwasté Effluent Flow rate, gpm,’ 165 gpmiis
the maximum value used in this equanon

MEC; = Maximum Effluent Concentration; ten'times the limiting
effluent concentration for: isotope i:from: 10.CFR: 20 Appendlx
B; Table 2; Column 2; uCi/ml

Background =  Détector response when saniple chamberis filled

: with nonradioactive water, cpm
CE = Monitor Conversion Factor, puCi/ml/cpm, determined at-each,
) calibration of the effluént monitor .

CG; = (Concentration of gamma emitting: nuclide in Radwaste. tank
prior-to-dilution, uCifml,

TGC = YOGy, = Summation of all.gama ermt&mg nuclides: (whxch monitor

Cwill rcspond to)

Y (CGs/CFsY = The total detector résponse when exposed. to the
concentration. of nuclidesin the Radwaste tank,-
cpm

RDFy = ¥;(CGi/MEE)= The total fractxon of tén times the 10 CFR 20, Appendxx B,
Table 2, Column.?2.limit thatis in the Radwaste’
tank; umtless Thls is:also known as'the Required Dilution
Factor Gariima (RDFy),

TGC/CF = Anapproximation to: ; (cGi/cFy) using CF defermined at
o gach calibration of thc effluent monitor
TDF/PEF = As approximation t0'(-v DF + PEF )/PEF, the Actual Dilution

, Factor in effect during a dxscharge
RDFigra1=Li{C1AMEC) = Thc total fraction of ten times the 10.CFR 20, Appcndlx B
Table 2, Column 2-limit that is in the Radwaste: tank, unitless,
This is also known as the Required Dilution Factot-Total and
inicludes’ ‘both the gamrna and non-garmina emitters.

Tempering = Adiversion of some fraction of discharge flow t6 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 in the discharge canal.

PEF =__ TDF
(RDFro): 1.5

1f. Actual Dilution Factor is set equal to the Required Dilution Factor, thén the alarm

points required by-the:above: ‘equations correspond to a concentration of 80% of the

‘Radwaste Tank;concentration. No-discharge: ‘could occur; since the monitor would be:in
alarm.as soon as;the.discharge. commenced:: To avoid this situation, maximum allowable‘

radwaste dxscharge flow:is calculated: «using a multlple (usually 1510 2) of the Requ:red

Dilution Facfor, resultmg in discharge-canal concentration.of 2/3 to-1/2 of the:maximum.

effluent’ conccntratlon “prior 1o alarm’and; tcrmmatlon of rclcasc:. If no gamma ¢ emitters
are'detected in the Radwaste Tank- samples, then the'radiation monitor. setpoint: will be

‘based on assuming gamma-activity at the. LD of the most limiting nuclide from recent

discharges. In: pcrformmg the alarm: calculat]on ‘the smaller of 165 gpm (thc maxifum
possible. ﬂow) and PEF will be used.

To ensur¢'the. alarm setpomt is.not exceeded, an alert’ aiarm is'provided: The alert alarm
will be set in accordance with the equation above using a:safety factor of 0.5 (or lower)
instead of 0:8.

C'ont’aminaied., Dilution Water Radwaste Effluent Monitor Alarm Setpoint Calculation:

The allowable. dlscharge flow rate for a: Radwaste tank; when one of the normal dilution
streams (Servxce Water A, Seérvice Water B, or. Cooling Tower Blowdown) is
contammated will be calculated by-an iterative process. Usmg Radwaste tank -
concentrations with a total liguid effluent flow rate, the resultmg fraction. of the:
maximum effluent concentration in the dxsc_ha{ge canql will be.calculated.

FMEC =  YoIFa/Ys(Fs) Ll Cig + MEC;)]
Then .thﬁ.pérmisSibl_c 'tﬁdWaste’éfﬂﬁe‘nt flow rate is given by:

PEF = Total Radwaste Effluent Flow
FMEC

The correspondmg Alarm Setpomt will. then be calculated using the foilowmg equation,
with PEF limited as above.

_ TGC/CF
Alarm Setpoint’ < 0.8 . _ + Background
FMEC
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Where:

AlarmSetpoint ‘The Radlatlon Detector Alarm Setpoirit; ¢pm

0.8 Safety Factor; Unitless-

Ty An Effluent flow rate for stream s, gpm.

Ci Coricentration’of isotope 1 in Radwaste.
tank priot to- dxlutlon, pr/ml

Cis Concentration.of isotope i in Effluent stream s
including the Radwaste Efﬂuent tank
undiluted; pCi/ril

CF: Average detector response:for all isotopes in' the waste stréarn,

‘ net uC1/ml/cpm

‘MEC; Maximum Effluent-Concentration, ten times the effluent:
concentration limit for. isotope:i from 10CFR20. Appcndax B,
Tabie 2, Co Jusiin 2, uC1/ml

'PEF The permlssxble Radwaste. Effluent Flow rate, gpm

iBackground. Detector response when sample chamber is filled

o with nonradioactive water, cpm:

TGC/CF = The total detector response- ‘when exposed to the

Y5 (CGi/CF): concentration.of nuclides’in the Radwaste tank,
cpmy

Vs [FsCiel The total activity of nuclide i in all‘Effluent:

. ' streains, pCi-gpm/ml
Yo lF] The total. Liquid Effluent Flow rate, gpm.

(Service Water & CT Blowdown & Radwaste)

Service Water-and Cooling Tower Blowdown Effluent Alarm Setpoint’

These: nonitor setpomts do not take any credit-for dilution of each.respective efﬂuent
stream. Detector response for the distribution of'nuclides potentially dlscharged is:

* divided by the total MEC fraction of the radionuclides potcnhally in the respective: -

stream. A safe‘{y factoris-used to ensure that the limit is:never exceeded.

'Serwce Water and Coohng Tower Blowdown are norma]ly non-radioactive. If they are

found:to becontaminated by statistically significant increase-in detector response then -

grab samples will be. obtained and analysis meeting the LLD requiréments of Table D.
3.1.1-1 completed so that an estimate of offsite dose.can be made and the situation fully’
assessed.

Service Water A and B and the-Cooling Tower B]owdown are pumped to the discharge

tunnel which.in turn flows, directly to Lake Ontario. Noxmal flow:rates for each Service'
‘Water Pump is 10 ,000 gpm while that for the Coolin g Tower Blowdown may be as much'
as:10,200 gpm.. Credit is not taken forany dilution of these individial effluent stréams.

The radiation detector is a sodium iodide crystal.. It is a scintillation device. The crystal
is sensitive to gamma and beta radiation. However; because of the tnetal wall$ in its
samiple chamber and the- absorption characteristics of water, the monitor is not
particularly sensitive to beta radiation,
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Detector.response ¥ (Ci/CFi) has been evaliated by placinga dxluted sample of
Reactor:Coolant (after a two' ‘hour dccay) in-a-representative monitor. and notxng_ its: gross
count rate. Reactor Coolant.was.chosen because it represents the most likely-
contdmirant of Statiori Wa’ters

A two hour decay was chosenby‘judgement of the staff. of Nine- Mx]e Pomt ‘Reactor
Coolant with no-decay:contains a‘considerable amount of" very energetic nuclides which
would bias: the:detector response term high. However assummg a Jonger than 2 hour:
decay is not realistic as the most likely release mechanism is'a leak through the Residual
Heat Removal Heat Exchangers which would contain Reactor Coolant durmg
shutdowns..

Service Waterand Cooling Tower Blowdown Alarm Setpoint Equation:.

1.2

Alarin Setpoint, .< 0.8 0/CF Ti Ci/ L (€,y/MEC;)] + Background.
Where:;

Alarm Setpoint = The Radiation Detector:Alarm Setpoint,

. cpm.
0.8 ‘= Safety Factor, unitless:
Ci = 'Concentratlon of isotope: i m potermal contammatcd strcam

pCl/mi
CF; = Detector response for isotope i, net uCi/ml/cpm
\ ‘See Table 2-1 for a.list of nominal values

MEC; = Maximum Effluent Concentration, ten times the effluent
' concentration limit for- isotope'i from 10°CFR.20 Appendxx B,
E Table 2, Column 2, pCi/ml

Background = Detector response: when sample chamber is. fi ]led

: with nonradioactlve water, cpm -
i {Cy/CP5) = "Lhe total detector. response: when exposed to the:

concentration of nuclides in the potentla!
: contammant cpm
Yirl€s/MECy) = “The total fraction of ten times the 10CFR20, Appendix'B,
‘ Table 2, Column 2 limit that is in the potential contaniinated
‘Stréam, unitless.

ti/cF)1 Y = Anapproximationto ¥;;(Ci/cF;), determined.
at each calibration’ of the effluent mionitor
CF = Monitor Conversion Factor, pCi/ml/cpm

Liquid.Effluent Concentration Calculation

This calculation documents compliance with Section D'3.1.1 of Part T
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As required by Technical Specification 5.5.4, “Radioactive. Effluent Controls Program,”

‘the concentrationi 'of radioactive material released ini hquld effluerits to

UNRESTRICTED AREAS (see Figure'D 1.0-1) shall be limited to'ten times-the

-concentrations specified in 10 CFR 20, ‘Appendix B, Table 2, Column 2, fot
-radionuclides other than dissolved or entrained noble gases. For dissolved or:entrained

noble. gases, thie concentration shall be limited t0.2E-04 microcurie/ml total activity.

" The ‘concentration. of radloacnv'lty from Liquid Radwaste, Service Water A and B and

the- Coolmg Tower Blowdown are included in’ ‘the calculation. The-calculation is.

performed for a specific period of time.: No creditis: taken for’ averaging: The limiting’
concentration is. calculated as follows:

FMEC . = Tl [Fe/T(Fa)Ls (CupmECy)]

Where: FMEC: = . The Fraction of Maximum Effluent Concentration,
the ratio at the- point of. dxscharge of the-actual
concentratlon toten times: e‘hmmng
¢oncentration of 10 CFR 20, Appendnx B, Table:2,
Column 2, for radionuclides:other than dissolved or
entrained noble gases, unitléss.

Cis = Theconcentration of nuclide i:in-a particular
-~ effluent:stream s, uCi/ml

Fy - = The flow rate of a particular effluent stream's, gpm-

MECG; = Maximum Effluent Concentration, ten times the:

.hmltmg EffluentCoricentration: of aspecific |
fiiclide i from 10CFR20, Appendxx B, Table:2,
~ Column2- -(for noblegases; the concentration’ shal]
: be limited to 2E-4 microcurie/ml), uCl/ml
Tilow/meeyy = ‘The Max1mum Effluent Concentration:fraction of
- ‘stream s prior to. dilution by other streams
The total flow rate of all efﬂuent streams s, gpm

YL (Fe)

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

Liquid Efﬂﬁérit*f)’ose,Calculation;MEthodoIng

‘The dose Qr dose commitmient to‘a MEMBER OF THE PUBLIC from; radloactlve
imaterlals inliquid: effluents released; from each unit, to UNRESTRICTED AREAS (sce
Figure D 1.0-1) shall be limited:

a ’.Durmg any calendar quarter to:less-than or equal to 1.5‘mrem to the whole body
and to less than or equal to 5 mfemto any organ, and

b. 'Dur-mg any calendar year to less'than or equal t0'3 nirem to ‘t_i__l,_e_" whole b'ody 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.dririking water
ingestion pathways.and the exténal sediment éxposuire pathways from all detected
nuclides inliquid effluents: released to the unrestricted areas. using the followmg
expression from NUREG 01 33 ‘Section 4.3.

Dy = zfou Eﬁ(:A,TbCiLFLY]

Where

Di. = Thecumulative dose commitment to the total body orany organ, t from the:
11qu1d effluents for the total time period ¥, (ATy) , mrem

ATy = The lcngth ofthe'L th time pcnod over which Cji.and Fy arc-averaged for-
all hquxd releases, hours:

CL = The average: cohcentration of radioriuchide, 1,41 undlluted hquld efﬂuents
durmg time period AT, from:any’ lzquld release; HuCi/ml

Ay = The site related ingestion dose. commxtrne‘“ factor: for the max1mum

1nd1vxdua1 1o the total body or any-or'gan t for.each identified prmclpai
‘ gammaor ‘béta emitter, mrem/hr per: pC:/ml TableD2-2.
Fr = The near field average dliu’uon factor for( during: any liquid effluent:

' release. Defined asthe ratio of the maximum undiluted liquid waste flow:
:durmg release to the product of the average flow from'the site dxscharg 3
structure to unrestricted: recewmg waters times 5.9, (5.9 is the site epccnﬁc
Japphcable factor for;the mixing effect of the discharge structure:) See'the
Nine Mile Point Unit 2 Environmental. Report Operating Lxcense Stage
Table 5:4-2 footnote 1.

“These factors,can be related to batch release parametersas follows:

i

FL
AT Fi

PEF/ (TDF-x 5:9) (Terms defined in Section 1. 1.2.1 and above_)
[PEF (gpm) x ATy (min)x 1.67E-2 (hr/mm)] / [TDF (gpm) x 5. 9]
= [TV x 2:83E-3 (hours)] / TDF

It

For each batch, PEF (gpm) x- ATL (min) =Tank Volume. For each batch, adose
calculation common constant (ATLF 1) is calculated to be used with the concentration of°
each nuclide and dose factor, A;, to. calculate the dose to a réceptor. Normally, the
highest dose factor for-any age group. (adult; teen, child, mfant) will'be used for
calculation, but specific. age-group calculations to: dcmonstrate compliance may be
performed if required,

Liquid Effluent Sampling Representativeniess

There are four tanks in the radwaste system designed to be discharged to the discharge
canal, These tanks are labeled 4A;4B, 5A, and 5B.

quuxd Radwaste Tank 5A and 5B at Nme Mile Poinit Unit 2 conitain a sparger spray rmg
‘which assists the mixing of the tank contents while it is bcmg recirculated. prior to.
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~ sampling. This:sparger-effectively. mixes the tank four times faster than simple.

recirculation.

Liquid'Radwasté Tank 4A and4B contdin-a mixing ring:but no-sparger. No credit is:
taken for the mixing effects of the ring.: Noritial recirculation’ ﬂow is:150-gpm for tank
'5A and SB 110 gpm for ldl’lk 4A and 4B whllc cach Lank wnlamb up 1o 25 000 gallons
mlxed pnor to sampimg, 1t isa plant requxrerﬁént that the tank be reczrculated for: the
time requm:d 10 pass 2:5 times: the volume of the:tank:.

J-RecirCulat'ionk.T ime = 2:5T/RM

Where :

Recirculation Txme— Is the-minimum time to:recirculate the Tank; min

2.5 =  Istheplantrequirement, unitless

T = Isthetank volume, gal

R. = Istherecirculation flow rate,. gpm.

M = Is the factor that takes 1mo accountthe rmxmg ‘of the
‘sparger, unitless, four for tank:5A and B one fortank 4A.

~and B,

:Addztlonally' dhie-Alert Alarm setpoint.ofithe: Liquid Radwaste Effluent monitor is set-at.

,approx1mateiy 50% of the High alarm Setpoint: ‘This alarm wxll give: indication‘of
1ncomp]ete mixing wv;h adequate margin before; exceedmg ten times the; efﬂuent
concentration.

Service Water A and B and the Coohng Tower Blowdown arc sampled from the :
radiation monitor on each respective stréam. These monitors contmuously w1thdraw a
sample: and pump it back to the effluent stream:. The length of tubing between the
contmuously flowing samplc and the sample:spigot contains less. than 200.ml which'is
adequately-piirged by requifing a purge of at leéast 1 liter when grabbing a.sample.

Liquid Radwaste, System FUNCTIONALITY

The Liquid Radwaste Treatment System shall be FUNCTIONAL and used when.
projected. doses due to-liquid radwaste effluents - would: cxcecd 0.06 mrem to: the whole
body or-0:2 mrem-to any- organiina. 31- -day penod Cumulative doses will be' determined

at least once per 31 days (as:indicated in Section 1.3)and doses will ‘also be projected if

the radwaste treatrient sys slcmb are not. being fully utilized,
The system-collection tanks are processed as follows:-

1) Low Conductivity (Waste Collecror) Radwaste Fllter and Radwaste
Demingralizer or the Thermex System.:

2)  HighConductivity Cﬁlo.or Drains): . Regenerant Evaporator or the Thermex. System.
‘WUnit.2
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3)  Regenerant Waste; Ifresin regeneration'is ised at NMP:2; the waste will-be
' processed through the regenerant évaporator or Thermex System:

“The dose projection indicated above will be ‘performed in dccordance with the.
-méthodology of Section 1.3
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GASEOUS EFFLUENTS

The gaseous-¢ffluent release points are the stack and the combiried Radwaste/Reactor
Bulldmg vent The stack efﬂuent pomt mcludes Turbme Bulldmg ventxlatlon, mam

exhaust NUREG 0133 and. Reguldlory Guldc 1 109 Rev. 1-were’ followed in Lhc
development of this section.

Gaseous Effluent Monitor Alarm: Setpoints
Basis -

The dose rate- from. radzoactwe materials'released:in gaseous- ‘ettluents from the site to
areas at'or- beyond the SITE BOUNDARY (see anure D1 0—1) shall be limitedto the
followirg imaccordance with Techrical Specification 5:54.8:

a.  Fornoble gases: Less than or-equalito 500’ mrem/yr to the whole: body andless
than oriequal to 3000 mrem/yi 't to-the:skin,-and

b. Foriodine-131, foriodine-133, for tritium, and for all radion uchdes with:half=lives:
greater. than 8 days; Less than or equal 1o 1500 mrem/yr to‘any organ.

The' radioactivity rate: of noble gases: measured at the recombingr éffluent shall be less:
tha.n or equal to 350 OOO m!crocuncs/sccond aﬁcr dccay of 30 mmutcs durmg offgas

-----

fS_etp,omt Determmataoni:Methodology :»stcvussmn

‘Nine Mile.Point Unit 1 and the James' A FitzPatrick nuclear plants occupy thc same. site
as Nine - Mile:Point Unit 2. Because of the independence of thésé plants' safety systenis;.

control rooms and operating staffs it isassumed that simultaneous. accidents:are not

hkcly toroccurat the different units. However, there are. two: release pointsat Unit 2. It

- is assumed that'if an accident weére to-occtit:at Unit 2 that both release pomts could be
involved. -

The -alarm: setpomt for Gaseous Effluent:Noble Gas: Momtors are based on a‘dose:-rate’

limit:of 500- mRem/yr fo the Whole. Body ‘Since:there are two release points:at.Unit 2,

the:dose rate. limit of-500 mRem/yr is divided equally for each release point, bit may: be.

-’apportmned other\mse if required. These'moriitors-are sensitiveto-only noble gases..
,Because of’ thxs it 1s conSIdered 1mpractlcal to base thexr alarm setpomts on organ dose

greater than the whole body dose rate Thus the. factor R whlch is. the basxs for the alarm
setpoint-calculation is nominally takeén as equal to 250'-mRem/yr. 1fthere are significant
releasés from any gasecus releasé pointion the site.(>25 mRem/yr) for an extended

period of time:then the setpomi will be recalculated with an: appropnate]y smaller value

for R.

The high: alarm setpoint for-the Offgas Noble Gas monitor i$ based on-a limit of 350,000
UCi/séc altér 30-minute delay. This is the ielease rate for which a FSAR accident
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2.1.2.1

analysis was completed. Atthis rate the Offgas’System charcoal beds will not contain
enough activity so that their fatlure and’ subsequent release of activity will presenta
significant-offsite dose assuming accident: meteorology

Inmaliy, in accor’danCe with Part 1, Secuon D 3.3.2, the Germanium multichannel
analysis systems ofthe stack and vcnt will be calibrated with gas standards: (traceable to
NIST) in accordanée with DSR’ 3:3.2.9. Subsequent cahbratlons may be performed with
gas’ standards, or with related solid sources. The quarterly Channel Functional Test will.
'mciude FUNCTIONALITY of the 30cc chanibér and the dilution: stages to confirm ‘
monitor hxgh range capablhty (Appendlx D, Gaseous Effluent Monitoring: System)

Stack Noble Gas:Detector-Alarm _St;tp,om} Equation:.

The stack at Nine Mile Point Unit 2 receivesithe: Offgas after charcoal bed delay, Turbme
Building Ventilation and the Standby -Gas Trcatment systern: exhiaust. The: Standby Gas
Treatrment. System Exhausts the primary containment’ durmg normal. shutdowns.and
mamtams @ ne‘ ’ ;pressure on the Reactor Building to maintain: secondary

itainmen The' Standby Gas Treatiment:will isolate on high radialion:

 detected I(‘oy the SGTS: monitor) during prlmary containment purges

The stack noble: gas detector is:made of. germanium. Itis'sensitive to oniy gamma,
radiation. However, because-itis a computer based multichannel: analys:s system itis
able to accurately quantxfy the activity reléaséd in‘terms of uCi of specxﬁc nuclides.
Only pure alpha and beta‘emitters.are not detectable, of which there are no.common
noble gases. A distribition of Noble Gases: correspondmg to offgas is chosen for- the -

nominal alarm: setpomt calculation. Offgasis chosen because it represents the most
,,51gmi1cant contaminant of gaseous activity in the plant.. The reléase rate Qj COITebp()ndb

to offgas-concentration expected with the plant. desxgn lirnit for fuel failure. The alarm
setpoint may be: tecalculated if a mgmﬁcant release is'encountered. In that case the:
actual distribution:of: noble gases ‘will be‘used’in the calculation.

The followmg calculation will be used for the initial Alarm Setpoint.

, 0.8R  Tio)
Alarm.Setpoint, pCi/sec <. T Yy
0.8 = Safety Factor, unitless _
R = Allocation Factor. Normally; 250 mireni/yt; the value must be’ 500

mrem/yr or less dependmg upon the dose rate from other release:
ppoints within the site such that the total dose rate correspondsto-

. <500 mremfyr
Qi = Thereleaserate of nuclide i, pC1/sec
Vi = The constant for-each identified noble gas nuclide accounting for the

while body dose from the: clcvatcd finite phimé listed on Table D 3-
2, mrem/yr per uCi/sec
$:005) = The total release rate of noble gas:nuclides in the stack ef:ﬂuent
' E qu/scc
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21 (QiVs) = "T:}_i_e. totaliof 'thé prcduc’:“;ofaeach;i sotope
‘ release rate times. its respective whole body plume constarit, mrem/yr

The alert alarm is.normally set at less than 1"0%;;6fﬁthe-:high'l;a.ia'ml':'
Vent Noble Gas Detector. Alarm:Setpoint Equation:.

The vent contains the Reactor Building ventilation above and below the refuel floor and
the Radwaste; Building: ventilation: efﬂucnls 'The Reactor Building Ventilation.will
isolate when radiation'monitors.detect hlgh levelsof: radlatmn (these ‘are separate.
monitors, not otherwise discussed in the ODCM). Nominal flow rate: for the vent'is,
2.37ES CFM.,

This: detector‘ts,,made of. germaniumy, It issensitive:to-only, gamma radiation. However

because it 15 omputer: based mu]tlchannel analy31s system itis ableto: accurately
quantify the activity released in terms of pCi-of specxﬁc nuclides. Only pure alpha and
beta. emitters-are:not detectable, of which there.are no common:noble gases: ‘A
distribution of NobleiG €s correspondmg 10 that expected with the: demgn limit for fuel
failure oﬁ'gas is.chosen for:the nominal alarm setpomt calculation. .ffgas is-chosen:
because it represents themost. significant contaminant of gaseous activity in’ the plant..
The alarm setpoint may be recalculated'if a sngmﬁcam releaseis.encountered. In. that
case the actual distribution of noble gases will be used inthe . calculatlon

: T 0.8R T(Qy)
Alarm Setpeint, uCi/sec « , (X/QYy FalQiXy)

‘Where:

0.8 = Safety Factor, umtless

R = Allocation Factot. Normally, 250 mrem/yr ‘the: value must be
500 mrem/yr orless depending upon the dose rate from other
rélease points‘within the site such that the total. rate
corresponds to < 500. mrem/yr

Qi = The release rate of nuclide i, uCi/sec

Xy . = B The highest annual- average atmospheric dlspersxon coefﬁ01ent
atthe site: boundary as listed in‘the Final Env1ronmental
Statement, NUREG 1085, Table D-2,2.0E-6 sec/m

K ‘= The constant for' each ideritified noble. gas nuclide accounting

for the whole body dose from the semi-infinite ¢loud, hsted on
Table D 3-3, mrem/yr per uGifm?
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Ti(00) = The'total release rate of noble gas nuclides in the vent effluent,
uCi/sec »
The-total: of'the prodict:of the each 1sotopc reledse rate times

its. res?ectwe whole: body immersion constaiit, mrerm/yr | per
-sec/m

()

A

The:alert-alarm is:normally:set at less than 10% of the high alarm.
2.1.2:3 Offgas Pretreatment Noble: Gas Detector: Alarm:Setpoint Equation:

The Offgas system has'a rad:atmnf _detector downstream of the recombiners and before:
the ¢harcoal: decay beds. The: off as, after decay, is.exhausted to‘the main stack. The.
systemwill automatlcaliy 1 prétréatment radiation monit 'rﬁd_,@tlgqts Tevels of
radistion‘abové the high alarm setpomt

“The Radiation Detector cor am 8 plastlc scmtlllator d]SC Itiisabeta scmtillatlon
detector. Calculation H21C-070 Offgas: Radiation Monitor- (20FG- RE13A and 13B)
Aleft.and ‘Alarm Setpoint Determination, assumés a: distribution of offgas corresponding;
to that expected with'the. design limit:for:fuel failure to establish.the: setpoint. Calculation
Table 5 tabulates Alarm/Tri rip-setpoints as a function of Offgas flow dueto.decay from
the Récombiner discharge to the monitor/sampling location. The monitot désign
resporisé ‘values are confirmed during ‘periodic’ calibration using.a Transfer: Standard
source:traceable to-the primary calibration: perfonned by the Vendor

. Particulates:and lodines are not: mcluded in this calculation because this is;amoble.gas.
momtor L

To-provide an-alarm inthe event of failure of the offgas system flow instrunientation, the’
low.flow alarm setpoint will be set:at‘or-above 10 s¢fm, (well below normal ‘system
ﬂow) and the. }ngh flow alarm setyomt will be.set at or below 110 scfim, which is well.
dbove: éxpected steady-state’ flow rates with a-tight condenser,

To.provide an alarm for changmg conditions, the alert alarm will ‘normally be.set atless:
than'or-equal to 1.5 times nominal full power: background (average, +3 standard
devxanons) to ensure that the Specific. Acuwty Action required by ITS SR 3.7:4.1, are
i:mp]ememcd in a‘timely fashion,.

(acT) (2.12 E-03) Zi(cl/cr) + Background
Alarn Setpoint, cpm < 0.8 R )

‘Where:.

I

The.alarm setpoint for the offgas pretreatment Noble Gas
Detector, cpm
Safety Tactor; unitless.

Alatm Setpoint

3

08
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2.2

2.2:1

ACT = The Technical Specification. Limit. for Offgas Pretreatment,.
pCi/sec, equxvalent t0:350,000 uCi/sec, atter 30 minutes decay..

2.12E-03: = Unit conversioh Factor, 60 sec/mm /28317 ¢c/CF
Cy ‘= The-concentration of nuchde, i, in the. Offgas uCilce:
CF; = The'Detector. response to nuclide 1, ;.1C1/cc/cprn See:
Table.D 3-1 for.a list of nominal values
E = The Offgas System Flow rate, CFM
Background’ = Thedetector response to something other: than noble gases that

will: be released after 30'minutes decay., Tncludes: purge
background response to-activation {gases,. and response’ to
fission gases with-Half-life less than'4-minutes; ‘cpm

Yi(cy/CFy) = The summation of the riuclide concentration: divided by the
‘ correspondmg detector: response, netcpm
Yilo: = The summationof the-concentration of nuclides i m offgas
p,Ci/cc

NOTE:  Calculation H21C-070 indicates Activity at the Monitor will.range:from
9.64 E+05 1uCifsecto1.22 E+06 uCi/sec. A conservative Offgas: Acthty
‘Release Rate of 900,000 pCi/sec applies to this location: at:all-flow rates.

GaS‘éduS"Efﬂ’uents DoSe‘ Rate: Ca‘lculation’

Dose rates:will be calculated monthly at a minimum. to demonstrate that the release of

_noblc gases, tritium, 1odmcs, and- pamculatcs with half lives:greater than 8 days are.

within the dose rate limits specified-in I0CFR20. These limits are as. follows

The dose rafe from radioactive materials released in. gaseous effluents from the site to

areas.ator beyond the SITE BOUNDARY (see Figure D 1.0-1). shall be: hmlted per
,lechmcal Specification-5.5.4. gto the following:

a. Fornoble gases: Less than or equal 10-500- mrem/yr to. the whole body and less
than or: cqual t0:3000 mrem/yr to the: skm, and

b.  Foriodine-131, iodine-1 33, for tritium, and for all radionuclides.in. particulate.
form with half-lives greater than 8-days: ‘Less than ot equal to 1500°miem/vr to
" any organ:

XJ’Q:'and‘ W, - Diéper:io‘n P'a;i'am'efefé"fdi' Dose Rate, Table D 3:23

The duspcrsmn parameters: for the whole body.and skin dose rate calculation: correspond
to the: hlghest ‘annual average dispersion parameters at or beyond the unrestricted area
boundary This is at the east site boundary. These values were- obtained from the Nine

‘Mile Point Unit 2 Final, Environmental Statement, NUREG 1085 Table D-2 for the vent,

and stack: These were calculated using: the methodology of: Regulatory Guide 1.111,

Rev. 1. The stack was modeled as an elevated release point because its height is more

than 2.5 timcs any adjacent building height. The:vent was modeled'as a ground level

- release because even though it.is: hxgher than any adjacent bulldmg it;is not more than 2.5

times. the. hewht
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The NRC Final Environmental Statement values for the site boundary X/Q and D/Q

terms were selected for use'in: c,aluulatmg Effluent Monitor Alarm Points.and: compliance

with'Site Boundary Dose Rate specifications bécausg: they are conservative when

-Compared with the correspondmg Nine Mile Point Environmental Report. values. In

addmon the stack "intermitient release” X/Q was sélected:in licu of the "continuous"
value, since it is slightly larger, and.also wouild allow not making a distinction between
long term and short term releases. :

Enwronmental Report Flgures 7B 4 (stack) and 7B 8. (vent) by Iocatmg values
corresponding to. currently- existing (1985) pathways. It: should’ 'be noted that the most
conservative pathways do not all exist at the same loca‘uon It‘is conservative to« -assume’
thata smgle individual would actually be at each of'the receptor Jocations.

Whole Body Dose: Rate Due to Noble Gases

‘The ground level g ganima: radlatlon dose from: anoble gas stack release: (elevated),

referred-to as'plume shine, is calculated: using the dose factorsfrom Appendix'B ot this
document.. The ground level ‘gamma, radiation dose from @ noble'gas vént release
accounts for the exposure from immersion in-the semi- sinfinite cloud. The dlsperswn of
the cloud from the point-of release 1o the receptor at theeast site’ ‘boundary-is :tactored
into the plume shine dose’ factors forstack releages-and- through 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 concern, The factors ate discussed'in Appendix B:

‘Whole body: dose rate’ (DR;)V due to,‘noble;gascs,;

(DR)Y = 3.178-08 Fi [ViGis + Ki (X/0)30ss]

Where: ;

DRy - = Whole body dose rate (mréri/sec)

V, = The constantaccounting for the gamma Wwhole'body dose rate: from
the: ﬁmte plume from the elevated stack releases for each identified
‘noble gas: nuchde i. Listed on TableD3-2, mrem/yr per. nCifsec.

K = The constant accounting for- the gamma whole body dose rate' from
immersion-in the semi<infinite cloud for each identified noble: ‘gas
niiclide, i, Listed in'Table D 3-3; mrem/yr per uCi/m? (From Reg
Guide 1. 109)

X/Q, = Therelative plume concentration-at or :chond the

X/Q, land sector: site boundary Average meieorologlcal datais used.,

- Elevated X/Q values are used for the stack releases (Swstack) ground

X/Q values. are used for'the vent releases (V“vent) Listedon Table
D 3223 (sec/m’)

Qi_s_,Q-w = The release rate of each.noble gas nuclide i, from the stack (s) or vent
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223

‘Skin Dose Rite Dueto Noble Gases

%). ' Averaged over the time period of concern: (uCi/sec):

3.17E-0% = Conversxon F actor;‘the inverse of the number of secondsin one year.
(yr/sec)

There dre two typesiof radlatlon from nobleigas releases that: conmbute to-the skin‘dose:
tate: beta and gamma. ,

stack releases this- calculatlcm takes into account: the dose:from: beta radiationin a:
nfinite:cloud by using an immersion dose factor. Additionally, the dispersion ¢ of

the.released activity from:the:stack 10 the receptot is taken'into-account by use of the

factor (X/Q) “Theigammia: radiation dose from the elevated stack release is:taken into-

‘account by the-dose: factors in: Appendlx B.

For vent releases the calculations also take into account the dose from the beta (B) and
gamma, (y) radiation of the sémi infinite cloud by using an immersion dose factor.
Dispersion is’ taken into‘account by use: of the fictor ()x/Q)

The release rate is avéraged over the period of concern.

Skin dose rate'(DR)s due 1o noble gases::

(DR)ysy = 377828 Tal(Lo(X/0) 4+ 1 108 )Que (e 1. 11My) ) (X/0)4Qsy]

Whete:-

(DRYap = Skin dosc rate (mrem/sec)-

Li

= “The constant to account for the gamma. and beta skm dose rates, for
each:noble gas nuchdc i, fromimmniersio e serm -infinite’ cloud
mrem/yr per pCi/m’, ixsted on Table D TOm. R G 1. 1(}9)

= Thc constant to account for the air g3 MG dose’rate for each noble gas:
nuchde i, from i immersion in the semi-infinite cloud, mrad/yr: per’
uCifm?, listed-on Table D 33 (from:R.G: 1.109)

= Unit conversion constant, mrem/mrad
= Structural shielding fiéct’(‘)rf,,;uniﬂ‘c:SS
= The constant.accounting for'the’ air gamma.dose. rate from exposure.to

‘the overhiead pluriie of: clevated releases of each identificd noble gas:
nuclide, i. Listed on Table'D.3-2, mrad/yr per uCi/sec.
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2.2:4

(X/Q)s = The relative plume concentration at or beyond the land

=(}_</Q)v sectorsite boundary Average meteorological data is used. Elevated
X/Q-valuesare used for the stack releases (s stack) ground X/Q
valuesate used for the vent releases: (v*vem) (sec/m >

317E-8 = Conversion Factor; the i inverse of the'numiber of seconds inayear;
(yr/sec)
Qi Qis = The release rate of eachnoble. gas. nuclide i i from the stack(s) or-vent

): averaged over'the time period-of concern, u(,xlsec

‘Organ Dose Rate Dueto [-131, I 133, Trmum and Particulates-with Half-lives greater
than 8 days..

‘Thé‘organ dose rate is calculated. using'the: dose factors (R;) from Appendix C. The factor
R; takes:into accountthe.dose rate received from the: ground plarie; inhalation and
mgestxon pathways. Ws and Wv take into account the atmospheric. dxspersxon from: the
reledse point to the: Tocation-of the most conservative receptor foreach of the respective
pathways The;release rate i8.averaged over the period of concern;

Organ dose tates (DR),; dueto’ 10d1ne-131 iodine-133; tritium:and ail radionuclides i it
particulate fotrh with half:lives greater ‘than 8. days:.

(DRY,. = 3.¥7E:8 }_.T,j;:.[;}igi_jac, MeQis + WQii) 1
Where::
(DR)x = Organ dose rate (mrem/sec)

Rijar = The factor that takes into account the.dose from nuclide i through.
spathway jto'an-age group a, and individual organt. Units for
‘irthalation pathway, mrem/yr per. ;LCx/m “Units for ground and
3mgcs’uon pathways - mrcm/yr pet uCl/séc. (See Tables D 3-4

;through D 3:22)..

W, W, = Dispérsion parameter ¢ither X/Q (séeim?) or DIQ (1/m?)
o {deperiding on-pathway - and receptor location, Average meteordlo gical data
‘1s;used (Table D 3-23). Elevated W values are used for stack reledses
(s=stack);ground Wy values are used forvent relcases (v*‘vent)

Qs Qv = Therelease r‘zit_eS for nuclide i, from the staék.(s)
and vent'(v) réspectively, nCi/sec.

When the release rate.exceeds 0.75 uCi/sec from the stack or vent, the dose rate-
assessment shall; also, include JAF and NMP1 dose contributions. The use of the 0.75
WCi/sec release rate-threshold is conservative because it is'based on the,ddse conversion
Unit2
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2.3

‘factor (R.) for.the Sr-90 child bone whxch is 'significantly higher than the dose factors for
‘the-other isotopes present in the stack or ventrelease.. '

Gaseous Effluent Dose Calculation Méthodology

‘Doses.will be.calculatéd: monthly at a minimiim to démo’nsf’rate that'doses resulting from
‘the réledse of noble ¢ gases, tritium, iodines, and particulates -with half1i eSjgrcater than'8

days are within'the limits specxﬁed in.10'CFR 50. These liriits are

The airidose from noble gases released in. gaseous effluents, from:each Unit, to-areas at.or,
beyond:the: SITE BOUNDARY (see Figure D '1.0-1) shall be hmlted 10 the followmg

a:. 'I'Dunng any.calendar. quarter: Less:than or-equal to $:mrad for gamma. radlatxon and
less than or'equal to 10 rirad for beta, radiation, and

b ‘During any-calendar. year: Less than or-equal to 10°mrad for gamma radiation and.

“less;/than or- equa] t0 20 miad: for Beta'radiation.

The doseto 'a MEMBER OF THE PUBLIC from todine:137, 10d1ne-133 mtlum and all

radidactive matérial in partlculate formswith half:lives greater than'8. days ingaseous:
effluents released, from each unit, to areas’at or'beyond the SITE: BOUNDARY (sé&
’-Flgulc DL 0-1) shall be’ hmxted to: the. followmg

a. Durmg‘ any caléndar quarter: Less than‘or equal 10'7.5 mrem: o any organ: and;
b During-i any\'calgnd‘ar:yearﬁ Liess than or equal to 1'5. mrem to any organ.

‘The- VENTILATION EXHAUST TREATMENT SYSTEM shall be FUNCTIONAL and-

appropnate portions of this system shall Be used to reduce’ releases of radioactivity when

‘the: pm}ected doses in31 days from jodine and: particulate releases; from each unit, t6

areas at:or’ beyond the SITE BOUNDARY (see Figure D:1.0-1):would: exceed 0:3 mrem to'
any organ of aMEMBEROF’ THE PUBLIC

Wy.and W, - Dispersion Parameters for Dose, Table D323

The dlspersmn parameters for dose calculations were obtained chiefly from the Nine' Mile
Point:Unit 2 Environmental Report Appwdlx 7B. ‘Thesc:were calculated: using the
met’nodoiogy of Regulatory Guide:1.11 1.and NUREG:0324. The stack was modeled as.an
elevated release. point:because height is miore than 2.5 times the height- of any’ adjacent

building. ‘The vent was modeled as a’combined: clcvated/ground level release because the

venit's height i§ ot tore than 2:5 times the height 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 teport dated November, 1985,

or the FES..
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2:3.3

2.34

‘Gamma Air Dose Dué to Noble Gases

’Gamma alr ‘dose from the:stack orvent.noble: gas releasesis caleulated monthly. The

imilar to the: gamima.dose rate equatxon except the receptor is

‘air mstead of the whole’ Body or.skin of whole: body Therefore, the stack noble gas
releases use the finite plume:air dose factors, and the vent rioble gas releases use semi-
infinite-¢loud ir

Hersiof dose” factors. The factor. X/Q takes into account the dispersion of
veiit releases to the:most conservative location, The release activity is-totaled ovet the:
period’of-concern. The finite plume factor is discussed’in Appendix B.

Gamma air dose due to noble gases:

..DY = . 3 17E- 8 ZLIML(X/Q)V Q;v + Bi Qisi ‘vt
Dy, = 'The:gaminaair/dose for the period of concern, mrad.
£ = The: duration.of the:dose period of concern;, sec

“Wheré all other paramefers;have"‘Beengprevibu'sly'deﬁned, '

Beta Air Dose‘Dug to: NOBIG”G&SGS

The betaair dose frofm the. ‘stack or 'vent noble gas releases is calculated using:the semi-
infinite cloud immersion: dose factor:in beta radiation. The:factor X/Q.takes into: account
the. dlspersxonof releases to the most conservative location,

Beta air dose due to.noble gases:

oy = 3.17ECE DaTX/Q)y Qi f (X7Q)s Q] x b
py =  Betaair dose (mrady for'the périod of coricern’
Ny = The constant:accounting for the beta air dose from 1mmersxon in the

semi- mﬁmte cloud for each rdentlﬁed noble gas nuchde i. Listed.on
Table D 3:3, mrad/yr per uCi/m?. (From Reg. Guide 1. 109).

t =  The duration.of the dose period of concern, sec

‘Whete all other paramicters have been previously-defined.

‘Organ Dosc Due t01-131, 1133, Triti um and Particulates with half-lives greater than 8

days.

The organ dose is bascd on the’same equation as the dose rate equation except-the dose is

-compared to the 10CFRS50 dose limits: “The factor R;'takes into account the dose:received
from the ground plane; inhalation, food (cow milk, cow meat and vegetation)’ pathways

W, anid Wy take into aceount the: atmosphenc dispersion from the release. point to the
location of the mosticonservativereceptor for each of the. Tespective pathways: ‘The.

release is totaled over the period of concern. The R, factors are discussed in Appendix C.

Organ dose Dy due to fodine-131, jodine-133, tritium ‘and radionuclides in particulate
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2.6

form with half-lives g_;grefaiér than 8 days.

Dae = 3.17E-8 i L3 é,ijan Ws Qis = Wy Gl T %0 &
Where

Di =  Dosetothecritical organ't, forage:group a, mrem

t = ‘Theduration of the dose period of concern, sec

Wher_g: all ¢,th¢r* parameters have been previously defined in Section'2.2:4..

1133 and 1-135 Estimation

Stack and: venteffluentiodine cartridges are analyzed to a sensitivity of at'least 1E-12
(o8 'detected in‘excess of the LLD the I-}Bl andI 133 aualysxs results w111 be

is used with'the 1-131 release 1o estimate the 1135 releasc Theéhort-duraﬂon 13371131
nay be used with the 1-131 réledse 1o'estimate the 1133 release. if the direcly
meaqured- T-H’%_ release appears’ nomconservatwe

Isokinetic Sampling

Sampling systems for the stack-and vent effluent releasesare designed to ‘maintait

isokinetic sample flow at normal’ ventllatlo “Hlow rates. Durmg periods of reduced’
ventilation flow, sample flow may be maintained-at a:minimum flow rate (abovethe

calculated isokinetic Tate) ini order to minimize sample line losses.due to particulate
deposition at low velocity.

Usé of Concurrent Meteorological Data vs. Historical Data

It is theintent to.use dispersion parameters based on historical meteorological data toset

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 with' the time of release may be used to determine gaseons pathway doses.

(Gaseous Radwaste Treatment System Operation

Part I, Section D 3.2:4 requires the GASEOUS RADWASTE TREATMENT SYSTEM to
‘be in operation-whenever the main condenser air ejector systein is in operation. The

System may be operated for short periods with'the charcoal beds: bypassed.to facilitate.

transients: The components of the system which normally should operate to’ treat offgas
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are the Preheater, Recombiner; Condenser, Dryer, Charcoal Adsorbers, HEPA Filtér, and
Vacuumy Pump.. (bee Appendix D, Offgas System)

Ventilation Exhaiist Treatment System Ope"ration

Part I,'Section D3 2.5 requires the VENTILATION EXHAUST TREATMENT SYSTEM
to be FUNCTIONAL when projected- doses in 31 days due‘to’ iodine and particulate:
releases would:exceed 0.3 mremto:any. organ; of axmember of the: pubhc Thc.sappropnate
components, which affect.iodine or: partlculate rélease; 1o be FL IN(‘?IONAL, re:

1) HEPA Filter- Radwaste Decon Area.
2) HEPA Filter - Radwaste Equipment Area
3) 'HEPA Filter - Radwaste General Area

Whenever one of these filters'is fiot FUNGTIONAL; iodine and particulate dose:
pro_;ecuons will be made for 31-day intervals. starting with filter nonfunictionality, and
continuing as long ds:the filter remains nonfunc, onal, in.accotdance with DSR:3. 5:1.
Predicted felease rates will be used, a]ong with the. methodology of Section 2.3:4. {See
'Appendlx D; Gaseous Radiation Momtormg )
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URANIUM FUEL CYCLE

The "Uranium Fuel Cycle" is defined in 40 CER Part 190.02 (b)-as follows:

"“Uraniumn fuel ¢ycle means the operations of mﬂhng of" uranium ore chemical conversion.
of uramum 1sotop10 enrlchment of uramum iabrxcatxon of uranxum fuel generatlon of

reprocesmng of spent uranium fuei to thc extent that these dxrectiy support the productlon ‘

‘of ¢lectrical power for public-use utilizing:nuclear: ‘energy, but excludes mlmng operations,

operations at waste' dlsposal sites, transportatlon of any: radioactive material in suppor‘c of
these operatlons, and the reuse of recovered non-urasium: special nuclearand by:product

.materials from the cys:le

Sections D3.1:2, D 32.2,.and D 3.2.3 of Part T rcqulres that when ‘the calcuiated doses
associated with'the-effliient releases exceed twice the applicable quarter-or annual limits,
the’ licensee shall evaluate the calendar year.doses‘and, if required; submit a: Specxal
Report 10,the:NRC and: limil subsequent releases such that the dose commltment toa redl.
individual fromall tiranitm-fuel cycle sources.is hm1ted 10 25 mrem to, the total’
any organ. (exce t.the thyroid, which i islirited to 75 mfem). Thisreportis to: demonstrate
iation exposures 1ol real mdxv;duals from all-uranjum. fuel cycle sources

.(mcludmg aH hquld and- ‘gaseous: effluent ‘pathways.and direct radiation) are Tess than the

limits in 40 CFR Part 190. Ifteleases that fésult in doses. exceedmg the-40 'CER 190 limits:

have occurred, theiia variarice: from the NRC.to perm:t such releases will be requested and;

if possible; actlon will be taken to reduce subsequent releases.
Thé report fo the NRC shall containy

1) Identification of all*uranitm fuel cycle: facilities ‘or operations within 5'miles of the
nuclear power reactor units at the site; that cortribute to: the annual dose' nf the
maximum exposed. ‘member of the public.

2)  Identification:of the maximum. exposed: mempber.of the public and a.detetmination of
the total annual dose to this person from all exlsun pathways and sources. of'
radjoactive effluénts: and direct radiation.

Thetotal body.and organ: doses resulting from:radioactive material. in liquid effluents from.

Nine Mile Point Unit2 will be summed with the doses resulting from the releases of noble:
gases, radioiodines; and particulates: Thediréct dose components will ‘also be defermined
by eithér calculdtlon or.actual measurement.. Actual measurements will utilize.
envuonmentai “TLD.dosimetry. Calculated measuréments will utilize- engineering
calculations to-détermine.a projected direct dose’component. In'the event calculations are
used; the: methodology will'be detailed as. required by Technical- Specification 5:6.3. The
doses from Nine Mile Point Uriit.2 will be-added to'the doses to the maximum exposed
individual that are contributed from othér uiranium fuel cycle operanons within S'miles of
the site.
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“For the purpose of-calculating doses, the results of the Environmeéntal Momtormo Program.
‘may-be included Lo provide more refined estimates of doses to a real-maximum-exposed

individual. Estimated doses, as calculated from: station effluents, may be replaced by

- doses-calculated from:actual ,egv;ro,nmen_tal\ sariple results.

Evaluation of Doses From Liquid Effluents

For the-evaluation, of dosés to:real members of the public from liquid effluents, the fish

consumption and shoreline sediment. ground dose will be.considered. Since the. doses

from other aquatic pathways are insignificant; fish consumptlon and shoreline sediment!
ar¢ the only two-pathways'that will be considered. The dose associated with fish

consumption.may be: calculated using:¢ffluent data and Regulatory Guide 1.109
;methodology ot by calculating a dose to'man- ‘based on-actual-fish sample analysis-data.
‘Because'of the nature of the receptor location and the extensive fishing in the area, the
critical individual may be a. teenager or'an-adult. The:dose associated with shoreline )
sediment is based on the: assumption‘that the. shoreline - would be:utilized as a. recreational
‘area l hls dose: may be derwﬁd from §1qu1d efflucnt data and Rzgulatory Guide 1.109°

‘Equations used to-evaluate fish-and shoréling sc:dlmpnt sa.mpies aré based on: Regulatory ‘
‘Guide 1.109-methodology. Becausé of the sample mediun type and the half-lives of the
‘radxonuchdes hlstorxcaily observed, the decay corrected portions of- the equations are
‘deleted. This'does notreduce. thie conservatism ofithe calculated doses ‘but increases the:

simplicity from an. evaluation point of view. Table D 3:24 presents the parameters: uscd '
for.calculatmgl doses from liquid-effluents.

Thie dose from ﬁsh;_samplc‘m‘edia;i's calculated as:

Rapi = Ti [Ciz (U) (Daips) £1 (1E#3)
Where:
Rapi = The total-arinual dose to organ; J,.oftanindividual of age group a, from
‘ nuelide i, via fish- pathway P, In mIem per year; ex.- if calculating to:the
adult whole body; then Rap; = Rv,‘b and D;,pjv =Diws

Cir = “The concentration of radionuclide 1 in;.ﬁs‘hrsamples..in pCi/gram

U = “The consumption:rate of fish

1E+3 = Gré’rns:per"kil‘og:am'

(Daipy) = The‘inge‘sﬁ‘on dose factor for age groupa, nuclide i, fish pathway p:
and organ], (Reg. Guide 1.109, Table-E-11) (mrem/pCa) ex.'when
caleulating to the adult whole body. Daipj = Diws:

f = The fractional portion of the year over which the dose is.applicable
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3.2

Thé dosefrom shoreline sediment sample media is-calculated as:
Rapj = i [Cis (0F(4E44) (023) (Dyigs) £)

Where::

Ragi =" Thetotal'annual dose to-organ j;ofan individual ol age group-a, from
. ‘ muchde i, via'the sediment. pathway p, i mrem per year; ex, if
calculating to-the-adult whole body, then Ryy= Rwa and Daipy = Diws

Cis = i'-'";[}‘}'i'e‘:-‘ctwn”centratitvn@oﬁ-radi‘c;nuéliﬂeﬁ inshoreline sediment.in pCi/gram

U = “Ihe usage factor, (hr/yr) (Reg: Guide 1.109)

4E+4 = The product of the assumed densny of shoteling: sechment (40 kllogram
{per square meter 107a: ‘depth-of 2:5 cm) times.the number-of. grams per
.-kllogram

03 = The 'éhore‘;wi dth: factor for a:;Iake:

Dygipi- | = The dosc factor for age: group:a, nuclides, sediment: pathway s,-and
organ j. (Reg. Guide1:109, Table: E-6) (rnrem/hr per pCi/m ); ex.
when calculatmg ‘o ’ihe adult whn]e body- Dy = Divig:

£ = The’ifr’actional porti on-df the, yearofvé'r»whiéh-‘the db"s‘e’“iS applicable

Because of the nature of the recep&or location and the extensive ﬁshmg iri'the.atea; the :
critical individual:may be a teenager OF Al aduit

_»E,valuanon?of Doses From Gaseous Effluents

- Forthe: cvaluatmn of doses to real members of the public from gaseous.effluerits; the

pathways contained'in’section 2 of the’ calculational methodoiogxes section will be

‘considered and include ground deposition, inhalation, cows milk, goats milk, meat, and

food products (vegetation). -However, any- updated field'data may be utilizéd that congerns’
locations of real individuals, real time-meteorological-data; location’of critical receptors_
¢te. ‘Data from the'mostrecent census.and sample location surveys should be utilized:

Doses may also be calculated from actual €nvironmental sample media; as: ‘available.

Environmental satnple media data such as’ TLD; air sample, milk- sampleand vegetable
(food crop): sample data may be utilized in liew of effluent calculanonai data.

Doses: to miembers- of the public from the pathways-considered insection 2 as a result of

gaseous: efﬂuents will be calculated using the methodology of Regulatory Guide 1.109 of

the'methodology of the. ODCM,; a5 applicable. Doses calculated from environmental
sample media will be based on muthodo]ogxcs found in Regulatory Guide:1.109.
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3.3

3.4

.Evaluation of Doses:From Direct Radiation

‘The dose contribution as-a result of direct radiation-shall be considered when evaluating,
‘whether the dose limitations of 40 CFR 190 have been exceeded: Direct radiation doses

as-a result'of the reactor, turbine and radwaste bulldmgs and outside radioactive: ‘storage.
tanks (as apphcabie) may be evaluated by engmeenng calculatlons or by evaluatmg

'vmtcrcst locanons For the evaluanon of dxrec‘{ radlatlon doses unhzmg env:ronrnental
'TLDs, the critical receptor:in question, such as:the critical residence;ete.; will be
‘compated to the’ control Iocations:

The cornparisoninvelves the:difference in énvironmental TLD results between the

‘receptor location. and the: -average’ control location result..

Doses to Members of the Public/Within the Site B’cuﬂaéxy

would be rcprcscnted by an'i d vidual who vxszts the éiteO' Energy.v.éenter for the purpoée
of observmg the educatxonal dlsplays or for pxcmckmg and: assocxated activities.

Fishing'i isa major' récréational. ac‘nv:tty inthe arca-and on th'e Sife-asa result of ‘the salmon -
and'trout populations:in: Lake Ontario. Fishermen have been observed: fishing at the
shoreline near the’ Energy Center from Apnl through December inall weather. condmons
Thius; ﬁbhmg is the-major activity-performed by: ‘members of the public' within the site

:boundary Based on the natiire of the fishermen. and undocumented observations, it is

conservatively assumed thiat the maximum exposed individual spends an-average of 8

‘hours per week fishing from'the: shoreline at a location between the Lnergy Center and the.
Unit facility. This estimate is-considered conservative but not necessarily excessive. arid.
accounts for occasions where individuals may. fish more on-weekends or on a few days.in
March. of the. year. :

The ' pathiways. considered for the evaluation include the inhalation pathway with the
resultant lung dose, the proutid dose pathway with the résultant whole body and, skm do s¢
‘and the: dlrect radlatxon ‘dose: pathway with the -associated total body dose. The direct
radiation dose- pathway, in:actuality, includes several pathways These include: thedirect:

radiation gamma dose 10 an individiial from an overhead plume; a-gamma submersion

;plurne dose, possxbie direct radiation dose from the facﬂlty and.a ground plane:dose

(deposztxon) Because the location is in close proximity to the'site, any beta plume-

.submerswn dose is felt to be: insignificant.

Other.pathways, such as the: ingestion pathway, are not-applicable. In addition, pathways-

associated with water relatcd recredtional: actwm@s ‘other than ﬁshmg, are not'applicable
here. These‘include: swimming, boating and Wadmg which are: prohlbltcd at the facility.
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The inhalation pathway'is evaluated by 1den111ymg the: apphcable radlonuchdes
(radxozodme tritium and: pamculates) in the effluent for the appropriate tim: i
radionuclide concen’ ,oils ‘are then multiplied by the appropriate X/Q valu lation
dose factor, alr int akéyate, and the: tract;onai portion of the year in: questxon Thus, the
inhalation: pathway is evaluated using’ the; following equation adapted:from Regulatory’
~Guide 1.109. Table D, 3-24'presents t the reférence for the parameters.used:in-the following:
~equat10n :

.NOTE ’I‘he following, equancn is adapted from: equatzons C-3 and C-4 of Re«ulatory
- ‘Guide 1.109. Since many of the factors are in units of p(,ifm m’/sec., etc,,
and sitice the radionuclide decay expressions have been deleted because ofthe
sho' dlstance to the receptor-location; the: equatlon presented ‘here is not
.1dentlcai to the Regu}atory Guide equatmns

Djn = ;Z-_; L(COF (X/Q) (DFA)y3: (BRYE]

‘Where: -
D = :‘The maximum dose from all'nuclides to the: organ _} and: age
) group (a)i in mrem/yr ex: 1f calculatmg to the-adult’ lung, then

G = The average concentration in the stack orventrelease-of.
nuclide i for the: penod n pr/m

E = Um_t- 2 average stack-or vent f}omatéfi_ii}rﬁf /séc:

XIQ = The'plume. dzspersmn parameter for.a location-approximately:

0.50 miles west of NMP-2.(The: plume dispersion parametexs:
are 9.6E-07 (stack) and 2:8E:06: (vent) and were obtained from
the C.T. Main five yearaverage : afinual X/Q tables. The vent
X/Q (grotiit evel) is ten times the listed 0:50 mile X/Q
because the ventis approxnnater 0.3 milesfrom-the receptor
location. The stack (elevated) X/Q is conservative when based '

~on 0. 50 miles because of the close: proxmnty of the stack-and.
the- receptor location.

‘ (IE)I“A)fJa = the dose factor’for nuclide i, organ j, and. age group'a in.mrem.
: ‘per pC1 (Reg Gul" e I 1 9_ Table E-7)ex.if calcuiatmg to the

(BR);- = ‘annualiairintake for mdmduais inage group-a in- M3 per year.
' r(obtamcd from Table E-5 of Regulatory Guide 1. 109)

t = ‘fractional pottion of the ){eari‘forf which radionuclide i was
detected-and for which-adosesis:to be calculated (m vyears().
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The ground- dose pathway (deposition) will be évalusted by obtalmng at least one- soil or

shoreline sediment sample in the area where. ﬁshmg'occurs “The dose will then'be:

calculated using the sample resnlts, the time pcmod_m ucstion,.and the methodology

based on Regulatory Guide 1.109 as presentediri Séctioh 3.1.. The: resultant dose s ‘may be
:ad_) usted for a background dose by subtractmg the a phcable off SIte contro] soilor

- waders) then ihc ground dose pathway (deposmon) w11 not be eva!uated

The:direct: radxahon gamma: dose pathway-includes any gamma doses from an overhead

plume, submersion in the:plume, possible radiation from the facility and ground plane

dose (deposition). “This* general pathway will: be evaluated: by average cnvuomnental TLD

readings. Atleasttwo environmental TLDs will be-used at'one iocanon in‘the:

approxXimate area where fishing occurs: The TEDs.will be placed in the fieldon

‘approximately the bcgummg of ach:calendar quarter and removed approxlmatcly at the
end of each calendar quarter: (quarter 2. 3; and 4).

‘The'average TLD readings will be adjusted by:the average:control TLD readings: This is.
ﬁ_accomphshed by subtracting the-average quarterly: control TLD valué from the average.

‘ ﬁshmg location TLD value: t'The apphcabie quarterly control TLD values will be used
-after: ad;ustmg for the appropriate time period:(as: applicable).. Inthe event of loss or theft
-of the TLDS, resiilts from a TLD ot TLDs in a nearby aréa may. be utilized:
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4.0

4.1

42

’Companson Procrram ‘such as the EPA Crosscheck: Program Partici
forthose media, €.2., a1r milk, water; etc:; that are included in- the Nine: Ml]C Point

;Envwonmental Momtormg ‘Program. and for which cross-check: samples are:available. An.
attempt will’be'made to-obtain-a QC 'sample to.program: sample:fatio of 5% or better. The
‘Quality, Control samiple Tesults shz
}Envxronmcntai Opcratmg Report 50 ihat the Commission staff may evaluate the resuilts.

ENVIRONMENTAL MONITORING' PROGRAM
Sampling Stations

The current. sampling iocanons are specified in Table D 51 and Fxgures Dsi1-1 and
D:5.1:2. The meteomioglcalt ywer Jocation'is shown on Fxgure D.5.1-1 and'islocated
whete TLD location #17 igidentified. The Environmental Monitoring Program:is:a joint’
effort between the owners and operators of the Nihe Mile Point Units 1 and 2and the
James A. FitzPatrick’ Nuclear Poweri/Plants Sarnphng locations are chosen on the basis of
hlstoncal average dispersion or deposition parameters:from both units.. The environmental:
samplinglocation coordinates shown on Table DiS-1 are based’ onltheNMP 2 reactor
centerline.

The:average dmpersxon and dep051t10n parameters for the three units have been- calculated ‘
for'a’Syear penod,(i978 through 1982, Average: dispersion or deposxtlon parameters for
the site are calculated using the 1978 through 1982 data and are used to-compite:the

results of the annual land-use census. Ifit is determined that sample-locations: requlred by'
Control D.3:5.1 are unavailable or:new-locations ¢ are identified that yield a-significantly
hagher; e, 50%) calcuiated D/Q value;.actions: will be taken as required. by Conirols D
35.1 andD3.5.2 and the Radlologmai Envitonmental Monitoring Program updated
accordingly.

Iiterlaboratory Comparison Program

Analyses shall be performed on samples containing known. quantities of radloactwe
‘materials that are suppl;ed aspart of a:Coninission’ approved or sponsored Interlaboratory
ation shall be‘only

efrépomzd in the Annual: Radlologwal

Specific sample medla for Wthh EPA:Cross'Check Program’ samp%es are available indlude’

“the: foﬂowmg

gross beta in dir particulate filters
_‘gamma emitters in.air particulate filters

gamma emitters in milk

;_gamma emitters in water

tritium in water

1:131 in water

e ¢ 6 e 9 e
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4.3

43.1

432

4:3.5

436

' detection. capablhtles for thermoluminescent. dosimeters; only one det

Capabilities for Thermoluminescent Dosimeters Used for Eavironmental Measiirements

Requlred detection capabilities for thermoluminescent dosimeters: used for environmental
measuremerits required by the Technical Specifications are based on ANSI Standard
N545,; section 4:3. TLDS are: ‘defined as phosphots’ packaged for field-use. in‘regard to the

requxred 10: evaluate: the above capabilities per type-of TLD. FuﬂhCI’n}.Olé,I ﬁic above

capabilities-fhay be determinied by the vendor who supphes the TLD:s. Requxred detection
capabilmes are:as follows.

Umfonmty shall be determined by glvmg TLDsfrom the same batch- an exposure equal 10.
that; resultmg from an exposure rate of 10 uR/hr during the' ﬁeld cycle The. Tespornses:

obtained, shall have a rclatlve stanidard deviation of less than- 7:5%.. A total of at least 5
TLDs shall be evaluated.

'Reprodumbuhty shall be-determined by gwmg TLDs repeated exposures equal to that
:resultmg;from an:exposure. rate:0f 10 uR/ht’ durmg the field cycle,
rtelative standard deviations of the responses $hall be less: than 3:0%. A. total.of at.least 4
TLDs: shall be-evaluated..

heaverage of the:

Dependence:¢ of exposure Interpretation on the length of a-field ¢ycle shall be-examined: by

‘placing TLDs fora. perlod equal‘o at least a field cycle and & penod equal 10. half the same:

field: cycle inan: area where the exposire rate is kriown to be constant. This test shall be-

conducted undet: approxxmate average-winter temperatures and approximate average

‘summer temperatures. .For these tests, the'ratio of: the' response ‘obtained in the field cycle
to'twice that obtained: for half the field.cycle'shall not be lessthan 0:85. At least-6 TLDs.
;tshall be-evaluated.

Energy: dependence shall be-evaluated:by the response-of TLDs 1o photons’for: several

energies between approximately 30 keV and '3 MeV. The response shall not:differ from
that obtained with the calibration source by more than 25% for photons with energies
greaterthan. 80 keV and shall:not be-enhanced by 'more. than 4 Tactor of two for photons
with energies less than 80 keV. . A total‘6f at léast 8 TL.Ds shall be evaluated.

The directional dependence of the TL.D respotise shall be deterrnmed by comparing the:
response of the TLD exposed in the routine orientation'with respect:fo-the. calibration
source 'with the fesponse obtained for differenit orientations. ‘To accomplish this, the TLD
shall be rotated through at least two, ‘perpendicular planes. The response’ averaged over 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 beé-evaluated.

Light depcndence shall be determined by, placing TLDs:in the figld for:a perlod equal to-

the field cycle-under the:four conditions found in ANSI N545 section 4.3:6. The results

‘obtained for the unwrapped TLDs shall not differ from those obtained for the TLDs’

wrapped in alaminum foil by more than 10%, A total ofat least 4 TLDs shall be

evaluated for-each of the four. condmons
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Moisture dependence. shall be determined by placmg TLDs (that is, the phosphors
'packaged for field use) for.a penod equal to.the field cycle-in an area where the exposure.

rate is known' to be constant. The TLDs shall: be exposed under two conditions: (1)

'packaged ini a thin, sealed. plastxc bag; and 3) ‘packaged in a thin, sealed: plastic’ bag with,
sufficient-water: to yleld observable moisture: throughout thie ﬁeld cycle. Thé TLD 6t

phOSphor as appropnate _shail be dried before readout. The- response of- the TLD .exposed

if-the plastic bag contammg water shall-not differ from that. exposed in the regular plastic
bag by:more than 10%. A total ofat least4 TLDs shall be evaluated for each’ condition:

‘Self irradiation. shall be.determined by placing TLDs for a perlod equal tothe fiel cycle in
-an area. where the exposure rate is léss than 10: uR/hiand the exposure dunng, tl
cycle ig. kriown. If necessary; corrections.shall be: applied: for the dependence of exposure
?‘1nterpretat10n on the length of the field cycle: (ANSE N545, section 4:3.3). ‘The average
‘exposureinferred from the responses: .of the TLDs shall:not differ from ihe known
exposure by more than an, .exposure equal to that resulting from an:exposure rate. of 10
uR/hr: durmg the field'cycle. A total of at least 3 TLDs shall be evaluated.

field
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TABLE D2-1

_'LIQUID EFFLUENT DETECTORS RESPONSES*

NUCLIDE -

Sr'89 . 0:78E-04
Sr 9l 1.22
Sr92 0.817
Yor 247
Y 92 10.205
Zr95 0.835
Nb9s* 085
Mo 99 0232
Tc 99m. 0:232
Te 132 1.12
Ba 140 0499
Ce 144 0:103
‘Brgd | 1.12.
1131 . 1.01
1132 263
1134 232
1135 1.17
Cs134 1.97
Cs136 ‘ 2:89
Csi137 : 0.732
Cs138 1.45
Mn 54 0:842
Mn:56 12
Fe59 0.863
Co:58 114
Co 60 : 1:65

* Values from SWEC purchase specification NMP2-P2§1F.
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TABLE D 2-2
A VALUES LIQUID:
ADULT
mrem rnl

'NUCLIDE T BODY _;m-'rmm ‘BONE .  LIVER-  KIDNEY  THYROID. LUNG
H3 3:67E-1" 3.67E-1 e 367E<1  3.67E=1  3.67E:l  3.67E-L
Crs1. 126 3.13E2 1.18E-2 1:18E-2 2.86E-1 7:56E:1, 1.66
Cubd 1.28 233E2 aui 2.73 6:89

Mn 54. 8.38E2 [.34E4 4.38E3 L31E3 398 3.98
Fe55: 1.07E2 2:62E2 4.57TE2 - 2.55E2
Fe59 - 9.28E2 8.06E3 2.42E3. 7:53E-1 7.53E-1 ‘676E2
Co 57 5.43E1 5.36E2 2T1EL — - -
‘Co's8 2:01E2 1.81E3 9.04E1 1.07 107 1:07

Co 60 6.36E2 4.93E3 3:24E2 6.47E1 6.47El 6471

' 3.32E4 4,63E4 7.35E4 4.92E4 221 221
6.38E2 3.57E3- 6:18E=5 .6.18E=5 '6.18E-5: 6.18E:5.
1.60F4 - . . L

6:61
2:83E2
552
{,95E2"
1.34E2
5.36E1
233E3
3.59E1
3.79E0
6.3SE-1

(6:99E:1! 6.99E:1
1.97E-3. 1.97C-3,
1.34E2 1:34E2
6:65E4 2TTE2
434E-}- -
'5.87E3 -
:3.36E0 5. 39E( 2272 -
2.50822 - = -
‘T.08E3 2.29E5 2,04E) 7.61L4-
: 1.17ES 6.51E4 328E-1.  892E3
3.82E5 5.27E5 1.77ES 3.10E1 5:89E4
2.09E2 3.04E-1 1.31Ex1 C4NTE-2 1.92E=1
6.93E:2 5:83E2 4.60E-2" 3,53E-2 3.53E-2
3:53E1 2.74E1 2.70E] . -
4:38E2 2.44E2 241E2 © 3:56E-1 3.56E-1
103E-1 5.36E-2 3B:3 "2:83E-3 2.83E:3
2.06E-1 2.06E-1
7.90E-4
$95E-4 . S95E-4
1:39E3 2.66E-3

8: 42}:4
3.42E5
1.37E1
Ce 141 3.79E-2
Nb95m 1L.SI1EI
‘Nb9s 1.31E2
Ce 144 3.03E-1 6.15E2 2:02 9.66E-1
T¢99m 2:05E-2 9.54E-01 S.T1E4 1:61E-3
“Np.239 1.8E-3 44782 228E-2 (2.78E-3
Te.132" 118E3 5.97E4 "1195E3. 1.26E3 1.39
; 3B9E2 -5:44E-3 1.10E:3 1. HE:6 71 1E-6
4.04E4 ‘1:48E2 1:23E2. ; 4 43E-5 4:43E-5
_ ; 3.94E2 1:14EY 1.13E1 122ET 1:04E1 1.04E1
Sb124 4.72E] 3.36E2 1.07E3 4:33E1] 431E1 431E1 5121
Zn 69m 5.40E1 3.60E4 '2.46E2 5.90E2 3.57E2 -6:90E-2 6.90E-2
Al 199 3.95: “1.33E2 1.26E-1 467 1. 79}31 I26E-1 126E-1
As76 5:94; 1:24E4 1.60E-1 6.19 1,I6ET 1.60E-1 1.60E-1

k Caletilated in‘aseordance with NUREG 0133, Section 4:3,1; and Regulatory Guide 1109, Reguilatory position €, Section 1.

~ Unit2
o Revision 30
1134 September 2007



_TABLED2:3

W 187 455E1

AgT10m 5 85E1
Sb124 2.45E2
Za69m  S76EL
At 199 4.85

" As76 7.18

6.56E-2

2:22E1

1.06E3

598
‘3.61E2
2.10E4
D40E4
4:62ES
4.19:

4. 36}3 3
2.47E1

1.34E0

2.08E-1
3.05E5
2.98F4
4.09E5:
22182

3.87E1
4.43E2

3.07

2.0683

5982
§5:89E1
2:51E2
2.65E2

-8:92E-]

69382

2.33E-1

1.22E-1-

5.84E-4-
2:82E-2

5.84E-3:

7.04B-] |

~5 TBEA

656E-2+
2:87

":4 66E4
3A45E-4

4.03 o
2:2GE-T

2.05E2

C138E2
3.66E2
2.00E-2
7. 35E1

5 47E0

2.28E§-
6.38E4
1.85E5:
325E-1
2:08E-1
2.96E1
239E2

1.58E-2

1.62.

243E2.
LOTE-2.

12584

1 788 3

247E-4
5.97E1

241E2
3:79E2

"~ 201EL

]}3351"

22261
420
5.98:
36162
1.24ET

3. 451:'4'

110B-2:

1.38E2

42981

5.85E3

22387

“1.14E2

1:83

173E2
233E-1
197E-1,

199

1.58E-2

115
3713-3

1.37E3

3 9713- ]

P 4711»4
5 79E§

2, 4IE7

:3 SSE'

T.04E-1
| $/92E-1

2.73E-1
1.90

222E1
3:11E2
T:84E2

598
36162

T24E1

st

390

LIOE-2
138E2

:1:55E-1:

1:02E4

8. 72}:4
T 01E4

T21E4

4.15E-1
1978-1

1:9%
1:58E-2
.15
9.04E-4

‘332E-3

1:48E22
3 97F -5

C24TE

5; 79}3]

.:2 50E2
"3.85E-1
7. 04E—

8.92E-1

'Calculated:in accordance with NUREG. 0133, Section'd 3, 1; and Regutatory Guide 1.109, Regulatory.position €, Section 1.

135
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TABLE D-2-4
‘A VALUES - LIQUID*
' CHILD:

LIVE] DNEY _ THYROID LUNG
" 3.34E-1 334E-1 3W34EL BR4ELL
137E2 2.22E-1 FAEE-T LAY
- 265 641 -
3.37E3 :9,49E2 465 465
ABSEL e - 274E2
2.09E3 8.78E~1 8.78E-L 6.08E2
2.00ET ; .
T30ET 1:25 125
2.88E2 7.55EL - 7:55E1
5773E4 3.61E4: 2:58

NUCLIDE
H3
Crsy
Cu6d
M54
Fe 55
Fe 59
Co 57
Co 58
Co.60
Zni65
Sr 89
$r.90,
Sr92
7595
Mn56-
Mo 99
MNa24
F131L
1132
17133
1135
Ni65:
Cs'134-

8:15E-1. 8.15E-1
2.30E:3 2.30E<3

1.51E2 1.51E2:

G.66ES 3.23E-2.
513E1 -
4.63E0 2ETED -

1:87E5 2.38E1
5:15E4 3.82E-1
1.61ES 3.62E1
TA40E-1: 4.87E-2
55782 4.12E2
2.68E1
I9IE2 - 4d6E-
330E:3 3.30E:3

240B:Y

1i38E-3
312843

> 69454
11483 L66E3 -
18E-3  ° 8:29E-6
1:20E2 S.I6E-5 5:16E-5
13081 139E1 L21EL

:5.06E1 S.03E1L, 5.04E1
87582 334E2 8.05E2
5:02 1.80E1 1ATE-1
6,58 1.15E1 1.86E-1

Ag 110m

Sk 124

L Ziw69m

" Au199
As76

'Caleulated in accordarice with NUREG 0133, Section 4.3.1; and Regilatcry Guidé 1,109, Regulatory positionC, Section 1.

- Unit?
: ~ Revision30
1136 September 2007
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TABLED 2:8 _
_Am VALUES g3 LlQUID’
ANFANT

NUCLIDE_ TBODY __ GETRACT

H3 TQ8TESLT T L8TEA
Cr:51 ‘$:21E-3 2.39E-1
Cu-64 1.96E-2 8.70E:1.
Mn 54 442

1 ,_‘17&3,;
71762,
267

Fe §5 6.91E-1
Fe:59 1.52EL i
- Co 57 2.37E0 -
Co'5%: :5:36

1.56E1

322EL

Co 60
Zn6s
Sr.89

3.06E1

$r90 286E3.  140E2
Sr92 1.56E-5 4:54E3

VAL
‘9:56E-4
448
9.61E-1
T:94E-1
7.80E-6
“4.77E-1
2.36E2
4.96E-4
116
1.14
1.16.
2.33E1
145E1
1.20E1
8:57
2.98E1
1.03E2
- LI4E3.
1.06E1
1.62E1
/ 1.92E1
4.13E2 7.02
2.91E-1 2:28E1
395 3:93E1
¥2.30E22 3:50
223E- 538

S6TE2 2851

Zr9s
Mo 99,
Na24
F131
1132
1133
1135

Celdl
Nb:9Sm
Nb95.
La140:
Ce 144
Tc99m

LO2E-1
6:26E-1
1.03E:1

1.8TE-1

"f{;alcuiaicd in _accord,anw_w)ith NUREG (}Ié3,’$:€tio‘n;d 1307 and Régulatory Guide t] I,OQ,Rég;x'lamry pos,'g:tion ‘C, Section 1

1137
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o TABLED 341
OFFGAS PRETREATMENT*
DETECTOR RESPONSE .

NUCLIDE 'NET.CPMAiCilec.

Kz 83m -
Kr.85- 4.28E+03
Ki'85m 3.85E+03
Krig7 6.68E+03
Kr.88 3.97E+03
Kr 89 -648E+03
Xe 131m -
Xe133: ' 1.69E+03
Xe133m -

Xe 135 : 4.91E+03
Xed35m _
Xe137 6:89E+03

Xe 138 ' S51E+03

* Values from calculation H21C-070

Unit 2
_ Revision 30,
138 September. 2007



TABLE D32
, PLUME SHINE PARAMETERS‘ ,

NUCLIDE ;mrad/yr V;mr
' uCilse¢. uCi/sec

Kr 83m 9.01E-7
Kr85 6:92E-7
"Ka'85m. 5.09E-4: ‘
Kr 87 2.72E-3
"Kr88 7:23E-3.
Kr 89 1.15E2
Kr90 g '
Xe 13Im
Xe. 133
Xe 133m:
Xe 135
Xe 135m.
Xe 137
Xe 138
Xe-127
‘Ar4l

B, and Vl are. ‘calculated for critical site. boundary locat1 on; 1:6km in the easteriy
direction. See- Appendxx B. Those valués that show a'dotted line ‘were: neghglblc
‘because-of high energy absorpnon coefficients.

Unit 2
- . Revision 30
1139 | Septeinber 2007



~ ‘TABLED33 .
IMMERSION DOSE FACTORS' | |

:Nu clide. K; (y-Body) 2 :

Kr83m 7.56E402
Kr.85m LI7E3 1.46E3
Kr85s: 1.61E1 1.34E3
Kr &7 5.92E3 9.73E3.
Krg8 1.47E4 2.37E3
Xr89 1.66E4 101E4
K190 1.56E4 “7.29E3
Xe131m 9.15E1 4.76E2
‘Xe 133m 2:51E2 9,94E2
Xe:133 7.94E2 3.06E2
Xe:135m 3(12E3 ‘7.11E2
1:81E3  1.86E3
1:42E3 1.22E4
8:83E3 4,13E3
8:84E3 2.69E3

‘rrom Table B-1 Regu]amry Guide 1.109 Rev. 1
mrem/yr per uC1/m
“mrad/yr per. uCi/m’,

_ Umt2
| Revision 30
[ 40: September 2007



 'TABLE D3-4
DOSE-AND DOSE RATE
Ri VALUES - INHALATION INFANT’

mrem/x
uCl/m

H3 6.47E2 64752 5."4\"7‘1—:2 6.4TE2 6.47E2.
c14 2.65E4 '531E3 531E3 5.31E3 531E3 531E%
Crsy o ‘8.95E1 5.75El ‘1.32ET 1.28F4
Nn.54- - '2.53E4 4.98E3 - ‘4,98E3 1:00E6:
Fe 55 1.97E4 ‘1,17E4 333E3 - 8.69E4
Fe'59 1.36E4 2.35E4 9i48E3 - T.02E6
-Co 58 1.22E3 1.82E3 - 7.77ES
Co 60. - 8.02E3 11 8E4 - 4.51E6 3.19E4.
Zi.65: 1.93E4 6.26E4 311 - 3125E4 GATES 5.14E4
St 89 3.98E3. Z:03E6 6.40E4
SF90 4.09E7 s s 1.12E7. 1.31Es.

71,95 1I5ES 279E4 - 1.75E6 F1TES
Nb 95 ‘1.57E4: 6:43E3 - 4.79E5 1.27E4:
M6 99" - 1.65E2 1.35ES.

3.56E6: 2 24E4 = 2.16E3
- 1 .90ES 7.97E4 1.33E3.
- 1.72E5 7:13E4, 133E3
- 1.34ET 1.60E6 3.84E4
- . 1.68E5 8.48E4
$25E3. 5.17ES. 2.16E4
- 53 38ES 9.84E6 148E5
- 3.15E3 3.22E5 3.12E4
09ES 3.67E6 33084

1:131 379E4 4,44E4
1133 1.92E4
Cs.134 . 7.03ES
Cs137 6.12E5
Ba 140 ’5.60E4: 5.60E1
La.140 5.05E2 2:00E2
" Celdd 2:7E4 1:67E4
‘Ce 144 3.19E6 1.21E6
Nd 147 7.94E3 8.13E3
Ag F10m: 9.99E3 722E3

"This-and foll owmg R; Tables: Calculated in‘accordance with NUREG 0133; Section'5:3:1, except € 14 values.in
accordance. with; Regulatory Guide 1,109 Equauo L8
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TABLE D 3-5
~ 'DOSE AND DOSE RATE
‘Ri'VALUES - INHALATION - CHILD
mrem/vr
uCi/m?

_THYROID _ KIDNEY _
1I2E3 © 1.12E3
6:73E3 6.73E3
8.55E1 243E1

Lo I.00E4

NUCLIDE' _ BONE: ‘LIVER
03 - T112E3
C14 3.59E4 . 6.73E3
Cr51 -

Mn 54 = :4.29E4

Fe 55. 47484 "2.52E4 - -

Fe 59: 2:07E4 3.34E4 - - 7.07E4

Co.58 - 1:77E3 - - 3.44F4

‘Co'60 1.31E4 - - 9.62E4

'Zn 65 426EA: LI3ES - 7:14E4 1.63E4
= 1 67ES
= - 343E5

: .35E T.27ES.
1.62E7 "7.88E4 2.84E3
3.85E6 338c4 = 5.48E3
— 330ES 1.21ES; 3.85E3
- ‘2.82E5 LL04ES; 3.62E3
- 2.11E1 '1.74E6 1.02ES.

- ! 2.26ES.
5.66F4.
3:89E5.
82104
1,00ES.

- Unit2
o Revision 30
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_ DOSE AND DOSE RATE
R; VALUES - INHALATION .~ TEEN
- ___uCim* L
NUCLIDE _ BONE. T.BODY.  THYROID: . ____GLLLL
H3 ' CI27E3 O CH27E3 T L27E3 127837 127E¥ 1.27E3
14 2.60E4  487E3 4:87E3  4.87E3: ‘4.87E3 4.87E3" 4.87E3
Ci 51 - i 135E2 7.50E1L 3.07E1 2:10E4 3.00E3
Mn'54 - 5.J1E4 ‘8.40E3 1:27E4 1.98E6’ 6.68E4
Fe S5 334E4 | 238EA 1.24E5° 6.39E3
Fe 59 1.59E4 3:70E4 - . 1.53E6 1.78ES.
Co:58 20783 27883 1:34E6 9:32E4:
. Co 60 e 1:51E4 I'98E4 = e 8.72E6 25985
Zn 65 I34ES 6.24E4 v ‘8:64FE4 1.24E6, 26614
'Sr89. 1.25E4 . e 242E6  370ES
Srog. 6.68E6 = - 165ET T.6SES,
Z¥95 458F4 '3.15E4 e +6.74E4 2.69E6: 1 49ES
Nb95  1:B6E 1034 “5.66E3 “1.00E4 7.51E5 9.68E4.
Mo 99 S 1.69E2 3.22E1 4ITE2 1:54E5: 2 69ES
I131 3.54E4 - 4.91F4 2.64E4 1.46E7 8:40E4 6.49E3
1133 12284 " 2:05E4: ‘6:22E3 2.92E6 *3I59E4 - 1.03E4
Cs'134 5.02E5. 1.13E6 5.49E5 3.75E5 - 9.76E3:
Cs:137 6.70ES. 8.48E5 3.11E5 '3.04E5 8.48E3;
Bal40° 54784 - 6.70El 3.52E3. - 2:28E1 229E5 -
La140 47982 236E2: 6.26E1 - - 4.87E5
Ce 141 2.84E4 1.90E4. 2.17E3 - “8.88E3 1.26E5
Ce'144. ‘4:89E6 2.02E6. 2.62E5: 1.21E6 B.64ES
Nd 147 '7.86E3 8:56E3 5.13E2: . :5.02E3 1.82ES
Ag110m T:38E4 1.31E4 7.99E3: - ‘2.50E4- 2.713E5,

‘ Unit 2
- v Revision 30
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 TABLED37
_ DOSEANDDOSERATE
R, VALUES - INHALATION - ADULT"
mrem/yr:

. uCim*
_T.BODY _ THYROID KIDNEY LUNG __ “GELLI
1.26E3’ T26E3  126E3¥ " I26E3 1.26E3
341E3  ‘341E3 3.41E3 ' 1
1.00E2’ 5:95E1 2.28E1
6:30E3; 9.84E3.
394E3. - -
1.06E4: = : w
20783 - -
1/48E4. - -
4.66E4. R 6.90E4
§.72E3 -
6.10E6: S
2:33E4. 5.42E4
4:21E3 7.74E3;
230EL - 2.91E2
2,05E4 © L19E7 6:13E4
4,52E3 2.15E6 2.58E4
T28ES - 287ES

NUCLIDE
H3
C.l4
Cr5l.
Mn 54
Fe'55
Fe 59
Co 58
Co60
Zn 65
Sr.89
Sr90
Zr 95
Nb.95
Mo 99
1131
1133
‘Cs 134
.Cs 137
“Ba.140,
‘La 140
Ce 141

4.28E5 2.2E5
25783 - 167E1
458}31 e -

1.53E3 - 6:26E3
Ce 144 1:84ES 8.48ES5
Nd 147 27E3 6.10E3 3:65E2 - . 3IS6E3
Ag.110m 1.08E4. 1:00E4 5.94E3 . 1.97E4.

Unit 2
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TABLED3:8
__ DOSE'ANDDOSERATE
R; VALUES - GR ANF

ALL AGE GROUPS |

o -mrem/zr

NUCLIDE- ‘ TOTAL BODY. SKIN
H3 : e E S
C14 : e e |
Crsl ‘ 4.65E6 .. S.50E6
Mn 54, : 140E9 1 64}39:'

Fe 55 -

Fe.59° | 273E8 3208
3:80E8 4:45E8
2.15E10 2:53E10
746E8 ' 8.57E8.
2 16}34 ‘2.51E4
245R8 o : ’f:z 85E8:‘
136E8 : 1L.61ES,
3.99E6 . 5
1.72E7
2.39E6 1E6'
6:83E9. : 7.97E9"
LO3EL0 - © 1:20E10
20587 _ ‘ 23557
19287 , 2.18E7
L37E7 1.54E7
6.96E7 , 8.07E7
"8.46E6 : 1.01E7-
344E9 . 401E9

- Unit 2.
» : Revision'30.
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TABLED3-9
. _DOSEAND.DOSERATE

R; VALUES - COW MILK - INFANT
' m’:mrem/yr.

e e __uCifsec _
BONE __  LIVER T-RODY _ THYROID KIDNEY.
2:38E3 238E3 2.38E3  2.38E3
3.23E6 -6.89ES '6.89E 6:89E5 6:89ES.
5.45E4 T:19E4
- ' i2.51E7 - 556E6
8.43E7 5.44%7

1.22E8 2.13E8 - -

L39E7 a

5.90E7 e
F21E10: : ‘5.87E9

- i2.09E10° - =
19.39E2 6H6E2 - 1701E3
1.64E5 :1.54ES
1.04E8 - 1:55E8
8.02E8 264EI1 9.37E8
85 1.24E7 2.26E9 1:46E7
241E10 '4.49E10 - T.16E10
347E10 4.06E10. 1.09E 10"
121E8 121E5 - 2:87E4
2.28E4 13984 _ 4.28E3 =
1.4 6.10E5- 8.34E4: - 246E5
43E: 4.55E2 “2719E1 - L76E2”
2:46E8 1.79E8 1.19E8 - . 2i56ES.

*mrem/yr-per pCifm’.

. Unit 2
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TABLE D 3-10
DOSE AND'DOSE RATE
R; VALUES - COW MILK:= CHILD

'NUCLIDE _ " BONE LIVER © T BODY " THYROID: KIDNEY  LUNG. - GLLEL
H3 = 7T L3TE3 1.57E3 1.57E3 1.57E3. C1STE3 1STES.
caa’ 1.65E6 3 2955 3.29E5 3.29ES 329E5 3:29ES- 3.29E5
Crst. oo 527E4 2.93E4 '7:99E3 $S:34E4 2.80E6
Mn 54. - 1.35E7 3.59E6 - 3.78E6 113E7
Fe 55 6:9757. 3.07E7 1.15E7 S , 2.09E7 6.85E6
Fe 59 6.52E7 1.06E8’ 5.26E7 s - 3.06E7 1.10E8
Co 58 - _6.94E6° “2.13E7" _ e — 4.05E7
Co60 ‘2.89ET 8:52E7" - . . 1i60E8
Zn 65 2:63E9 7:00E9 435EY- e ‘ A41E9 - 123E9,
Sr 89 3 64E9 i , 1.04E8 - - - T41ES
Sr90 7.53E10 191EI0 - A:01ES
Zr 95 2.17E3. 47782 4.25E2 - R3F2. - 4:98ES
Nb95, ;\1 8655 1.03E4 5,69E4- z 00}35* 442E8
M&99 4.07E7 LOIET e 8.69E7 - 3.37E7
1131 3.26E8 3.28E8. .86ES 1.08E11 539E8" 2:92E7
1133. ‘4:04E6 4.99E6 .89H6 -9;:775:8 8.32E6° - 2.01E6
Cs 134 A1:S0E10: 2:45E10 S18E9 7.61E9" 2.73E9 T1.32E8
Cs137 | 247E10 2.08E10 3.07E9 16:78B9. 2.44E9 1:30E8
Ba 140 '5.87E7 5 14E4 343E6 . 1:67E4 3 07E4 29767
La 140 9.70 339 1,14 - . - 9:45E4
Ce 141 1:15E4 5.73E3. B51E2 e 251E3 - 7.15E6
Ce 144. 1.04E6 3.26ES 5:S5E4: 1.80E5. B49E7
Nd 147 212482 1:81E2 1.40E1 - 9'94E | 2:87ES
Ag 110m 1:33E8 8.97ET A7ET 1.67E$ - 1.07E10
“mrem/yr perpCiim’,
Unit 2

o ‘Revision 30
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TABLED3-11
DOSE. AND DOSE RATE ,
R; VALUES--COW MILK - TEEN
' .Li;:f—rii‘i‘ehi’/y"r

. ___GELLI
9.94E2 9:94E2 9.94E2 9.94E2
1.34E5 1.34ES: 1:35E5 1:34ES
1.44E4 5.66E3: ‘3.69E4 4.34E6.
- 2.69E6 - 1.85E7
- 1.25E7 8.52E6:

K - 2077 1:55E8

e = 6.27E7

- 2:42E8-
= 2:97E9 e 1.97E9.

- = 1.25E9

- 433E2 - 6:80ES’

1:.00ES - 44288

- 5412E7 - 4.01E7

'3:24E8 3.72E7.

4.94E6 - 2.13E6

T
- - 99%4E2.
6:70ES 134E5

- 9.01E6
2U8ET 1.97E7
281ET 6.5TET
4.55E6
1.86E7
13E9T  465E9
147E9
4.45E10. g
9342 ‘2:95E2
1.86ES§’ “L03ES

2821 B.59ES -
1:53E10 “7.08E9 '4.85E9 1:85E9: 1.90E8.
120E10 4.18E9 4.08E9 1:59E9. LT1E8
2.98E4 1.57E6 . 1.01E4 2.00E4 3.75E7

5.30E-1 - - 114ES
-3.58E2. - 1.47E3 8.91E6
2.27E4 1.04E5 s 1.06E8
5.94E0 - 5.82E1 e 3.58E5.
3.53E7 1.11E8 1.63E10

"mreiniyr per pCifm’.,

Uit 2
~ Revision 30
1148 Septermiber 2007



TABLED3-12
DOSE AND DOSE RATE:
R; VALUES -

7.63E2 J63E2 763E2  T63E2
7.26E4: 7.26E4 7.26E4 7:26E4
14884 8.85E3 3.26E3- 1.96E4
1.03E6. L61E6 . =

2.52E6. 6:04E6
LA4SET -5 1.O6E7

T:99E8 - 2:29ET -
3.05E10 - 7:74E9 -
109E5
“T4YET
“9.09ES
374E9
4.97E9
13587
2.54E3.
229ES’
474E}
371E7

- 3.20E1 3, 6355
674E7 - ey

“rarem/yr. per Cifm?.
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. TABLED3:13
DOSE AND,DOSE RATE:
Ry VALUES - GOA’I‘ MILK.- INFANT

m mrema’xr
uCi/sec

KI‘DNFY__ LUNG._ GLLLIL

THYROm ]

JBONE: LIVER = T. BODY
e 7 633E3 6.33E3. 6333 633E3 6
' 3.23E6 6. 8985- 6.39ES" 5:89ES 6:89E5 6.89E5
v - 1.00E4 6.56E3 1:43E3 “1.28E4
- 3.0i E6 6.82E5 6 6TES: '
1.10E6 7.08E5 1.89E5" - 3 46
1.59E6 2:78E6; . LO9E6 - = : = ‘821E
'_.'4 ' 1.67E6 4. 16EG. e R
7.08E6: 1.67ET- - - -y
4. 24E8 1.45E9: 6:70E8 - 7.04E8. . =
148E10 - 4241’28’ - - S
11352 8. 04E1 12282 | 5.65E4
3.88E4 2.24F4 i 2.78E4 3.27E7
127E7 2.47E6 R ~ LB9E7 4.17E6
‘8:17E8 9.63E8. 4.23E8 1.12E9 . 3, 44E7
1:02E7 1.49E7 4.36E6 1E 1.75E7 :
“7.23E10 1:3SELL 1.36E10 3.47E10
L04ELY }22E11 8.63E9 o 327E10 0
" 14SET 1:45E4  T.ABES i3 44E3; 8. 91£3 © 3.56E6.
2:430 ).S9E-1 247TE-1 = ‘ - 11384
2.74E3 '1.96E2 S.14E2 8.62E5
LT9ES T.00E4 - 296E4. - 1.03E7
5.32E1 3.35E0 - - 21EL . 3.46E4
2.95E7 1.43E7 307EE . - 1.11EY:

~ 'NUCLIDE _

“mirem/yr per pCifm’,

Unit 2
_ Revision 30
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TABLE D 3-14
DOSE AND DOSE RATE
R VALUES - GOAT MILK - CHILD -
m'-mrem/yr
_ . .uCissec: L . o
NUCLIDE BONE__ EIVER. = T.BODY  THYROID KIDNEY EUNG  GLLLI
CH3Y T - 4ATER T 40T7ER - 4.17E3  4.17E3 4.17E3
214 16SE6 3.29E5 329E5” 3.29E5 3.29E5
6.34E3. v  9.62E2 6.43E3 33685
4.31E5- " 4.54E5. B ‘1.36E6
1.49E5 - 272ES  '891E4
6.86F5" — - 3.99ES 143Eé
.S6E6 4.87E6
- 1.92E7°
- 5:29E8’ 148E8 -

9.06E3
§.52E5

34756
3.15E8 8.40E8,
’ 777 E9 ) =
1:58E11 -

Zi95, 2:62E2 5:76E1
'5.05E4 1.96E4 -
- 4;95E_§_ o it
3.91E8 3.94E8. 130EH] o

4.84E6 5.99E6: 1.11E9 L
4.49E10 737E10 ‘LSSEL0 228E10  8.19E9 3.97E8
6.52E10 6:24E10 9.21E9 2:03E10 1:32E9 391ES
7:05E6 6.18E3 4,12E5 - 2.01E3 3.:68E3 3:57E6
116 4.07E:1 1.37E-1 1:13E4
13883 6.88E2 1.02E2 3.02E2:
1:35E5 3.91E4 6.66E3. 2.16E4 - -
2:68E1 2.17EL 1.68E0 - LI9EL e
1.60E7 1.08E7 8.60E6 2:00E7

L . “
mireni/yr per pCifm’.

Unit2
: Revision 30,
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_ TABLED3.s

~ .DOSE AND DOSE RATE
' R VALUES - GOAT MILK- TEEN
' mi-mrem/vr
e L _uCifsee
NUCLIDE: __BONE' ~ LIVER ~ T.BODY  THYROID: KIDNEY  LUNG
H3 - 2.64E3 2.64E3  2.64E3  2:64E3  2:64E3
c4 670ES 1.34E5 '1.34E5 1.34E5 '1.34E5 1.35ES
‘Cr51 . - 1.73E3: 6'82E2 444E3
Mn 54 K - 323E5 -
Fe 55, - 1.62E5’
Fe 59 - 2.70E5

| COS 8 —— - -
© 3STES -

/5.23E1 -
1:20E4 -
Dind 6 .23E6 -
6.59E10 3.89E8 -
T99E6 47E8  S93EG -
‘1.9SE10 ‘4.58E10 2.13E10 - LA6E1D 3:56E9 5.70E8:
2TVED 3.60E10. 1.25E10. - 1.23E10 4,76E9- S5:12E8
2.92F6 3.58E3 1.88E5" - 1.21E3 2.41E3. 4:50E6

2.39E-1 6.36E:2 - - 37E4,
3.74E2 4.30E1 T6E:

2.09E4 2.72E3 -
2 IgE} T3E1 - —u

6.96E6 4:24E6 -

“mrem/yr.per pCifm®.,

Unit 2
. Revision.30
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T LIVER

“TABLE D316
DOSE AND DOSE RATE
Ry VALUL’S GOAT. MILK ADULT

m -mrem/yr

T. BODY .

uCl/sec
. ’I‘HYROID

1.05E8
1:70F9
6:62E10
645E1
131E4

-8.80E7

La 140 271E-
Ce 14l 3:.06E2
Ce.144 2:75E4-
Nd.147 5.69E0
Agl10m  4.45E6

' ":mremiv_y_ripcr p:C‘i!m?.

I: 09E6

- 2.03E3

7:26E4:

6.50E5’
1,41ES:
4.95E5
3.25E5
1.32E6

3:33E8

2.07E1

7.29E3:

151E6
:1.27E8.

' 906’

2,67E10
2.04E10

2 03E3

2.03E3;
7:26E4.
1.78E3
1:24E5
3.28E4
‘1.90ES.
T.27ES
2.91E6
1.51E8:
4.89E7
1.63E10
1.40E1
3:92E3
2.87E5
1.29E7
§779E5
2:18E10
'1LO6ES
3:61E-2
2.34E]
1.48E3
393E-1
2:45E6

2.03E3"
“71:26E4
1.06E3

4.17E10-
2:79E8

8.09E6: - 1.68E9

Unit2
Revision 30

153 Septémber 2007



TABLED3-17

DOSE AND DOSE RATE
‘R{ VALUES - COW -MEAT - CHILD
mi-mrem/yr
. _uCifsec. . . . e

T.BODY _ KIDNEY  LUNG:

“2.34E2 2:34E2. 2.34E2 | 2.34E2
1:06E5 1.06ES 1.06ES 1.06E3
4.55E3 2.52E3 6.90E2 - 4.61E3
1.37E6 1.44E6 =
-474E7 - R66E7
1.65E8 - e 9.58E7
2.88E7 - - -
1:37E8 - - -
3:95E8. 4.00E3 -
7“57E6 : - - ' o
178E9 R
‘2:95E5 4755 -
1. 14E6 1:50E6
1.34E4 1:16E5 - 4.48E4
1.38E9 6.86E6 - 372ES
201SET I.93E-1 - 4.67E-2
= 3.10E8 LUES  539E6
'2.80E8 1.01E8 5.39E6
"220E7 1.93E4 6.27F3 1.15E4 L11E7
La I 2:80E-2 9:78E-3 . = 2.13E2
Ce: 141 1.17E4 5.82E3 8.64E2 - .2.5513 - T26E6
Ce 144; "1.48E6 4:65E5 . 791E4 2.57ES 121E8
Nd 147 5.93E3 4.80E3, 3.72E2 - 2.64E3 - T61E6
Ag 110m 5.62E6 3.79E6 3.03E6° . 7.05E6 - 4:52E8

NUcLmE  BoNE

C 14~
€rsl

‘Mh.54
Fess

899E8  ° 8.60ES

“mremfyr per uCi/m’.
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TABLE D.3- 18
‘DOSE AND DOSE RATE
R, VALUES - COW MEAT - TFFN

m 2 rem/xr

NUCLIDE, BONE LIVER 7 T.BODY ~m,gom ) K.IDNEY " LUNG  GLLLI
H3 T - 194E2" 1.94E2°  194E2 L94E2
o’ 2BIES 5.62E4: 5.62E4: S5.62E4. 5:62E4
crsl 1:62E3 6.39E2. 4.16E3 4:90ES
‘Mn 54 1.34E6 : '9:24E6-
Fe55 1.50E8° 07 - - -6 T17E7 4:62E7
Fe:59 1.15E8: ‘2.69E8 8 ATET 6.36E8"
. Cosg - B:05EG R . 1.1IE8
‘Co 60 - 3:90E7 w - = 5.09E8"
Zn 65 1,59E8 5152E8 - 3:53E8 - 2.34E8"
Sr.89 1,40E8. - e 1.67E7
Sr90 5.42EY i - -~ 1.52E8
Zr95 850ES’ (2.68E5 L:84ES - ' 3194E5 - 6.19E8
Nb:95 2.37E6: 1.32E6 7.24E5 e T28E6 5.63E9
Mo 99 o 3.90E4  7.4303 8:92E4 - 6:08E4:
P13 224E6 - 3.13E6 1.68E6 9 1SE8°  5940E6 - 6.20E5.
1133 $:05E2 ‘8.57E-2 2BIE2 1.20E71 Ji50B-1 - " 648E-2
‘Cs134 346E8 - 8.13E8 3.77E8 2.58E8 9.87E7 1.OIET
Cs:137 4.88E8 6.49E8 226E8 2.21E8 8.58E7 9.24E6
Ba 140 T:19E7 1.46E4 “7.68E5 o 49553 981E3: 1.84E7
La140 1.53E-2 “1.51E43 20083 431E2
Ceil4l 619E3  4.14E3 “AFSEZ i 1.95E3 - o 1A8E7
Celd4 T87ES 326ES. 472384 ‘1594E5 1.98E8.
Nd.147 3.16E3 34483 2.06E2 - 20283 i 1.24ET
AgI0m  339E6 - 3.20E6 1.95E7 ' 6.13E6 = 9.01E8

“iremiyr perpCifm?®..

. ' ~ Revision 30
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TABLE D-3:19
DOSE AND DOSE RATE
R, VALUES - COW:MEAT - ADULT
m’-mrem/vr
uCi/sed:

'fNUCLmE “'_,-ONE T a——
H3Y w3 25E2
ciu4 3:33E3 6.66E4
Crisl :

Mri’54 5.90E6

"THYROIDKIDI‘?” __LUNG . GILL
proprr : 3:2'552.' 3 25E2
6.66E4" 6 5554
bt 8.03E2 4

Fe'ss 1.85ER 1.28E8 - -
Fe59 144E8 3:39E8 o -
Co0.58’ o 1.04E7 o - -
Co 60 - S.03E7 - - L
Zn 65' }2”26:88' 7.19E8 - 4.81E8 -
Sr'89. 1.66E8 - - - -

Sr90, 838E9
Zr9s 1.06E6' 3.40ES.
Nb 95 -3.04E6. 6OE
Mo 99 i - 471E4
131 269E6" 3. 85E6
1133 -6.04B-2 1.0SE-1.
‘Cs 134 435E8 1.03E9
Cs 137 588E8. . 8:04E8
‘Ba 140 1.44E7 1.81E4
.La 140 1:86E-2 9.37E-3
‘Cel41, 7:38E3. 4.99E3

- '5:34E5 - 1.08E9
1.67E6' —y 1.03E10°
. 1.07E5 1.09E5
1 26E9 6.61E6 - 1.02E6
i 5451 1.83E-1 © 944E2
- 3:35E8 TBIIE 1.81E7
273E8. 9.07 1.56E7
i 61SE3 ;1 04134 2.97E7
- 6:88E2
e 141 - .- 232E3 1L.O1E7
.Ce 144 9:33E5" 3.90E5 2.31E5 "3.16E8
Nd'147 3. 59E3 ‘4153 A8E " 2A4A7E3 1L99E7
.Ag 1 ]()m 4.48E6 4.14E6 2:46E6 8.13E6 }69E9

“mrem/yr.per pCim’.
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TABLE D320,
DOSE AND DOSE RATE
R; VALUES - VEGETATION - CHILD!
miimremivr

sV,

YROID - KIDNEY — LUNG -LLI
401E3° ° 4.01E3 4:01E3 401E3
701ES" 7.01E5 7.01ES. TO1ES.
6.49E4 17764, 1.18E5- 6.20E6:
1i86ES 5.58E8
- e ‘229E8. T.S0E7
- - 1.86E8’ 6.69E8.

- - .  3.76E8

NUCLIDE" BONE . - LIVER =~ “T.
H3 —~  40IE3
3.50E6 T.01ES
‘6:65E8
763E8 4:05E8
3.97E8 ‘64288
- 645E7
- 3,78E8
8.12E8 2.16E9
3:59E10

3:86E6: '8:50ES
1.02E6:. 3.99E5
- “1.70E6

1.36E9 3.80E8:
- - - 1.39E9
- 1.67E10
- 122B6 $.86E8
375ES - 737E8
- o 1.65E7 - 6.37E6’
7.16ET 1207 2.38E10. 1:18E8 = 641E6
169E6 2.09E6 . 3.89E8: 3.49E6 - 8.44ES;
1.60E10 - -2:63E10 5.55E9 8.15E9. 2.93E9. 1,42E8
2:39E10 229810 33389 746E9 - 2.68E9 1.43E8.
2.77E8 2.43E5 1:62E7 -- T:90E4 1.45E5: 1.40E8
3.83E2 - 3:16ET
4.85E4 - ' - 4.08E8
6.78E6 - 1.04E10
-4:54E3
173E7 -

321ET

*mirem/yr per pCi/m’.
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“TABLE D 3-21
'DOSE:AND DOSE'RATE

R; VALUES - VEGETATION - TEEN

m’-mrem/vr '

e _ uCi/sec S o
NUCLIDE___ BONE' LIVER. . T.BOL THYROID. KIDNEY ~ LUNG -~ GELLI
H3 - 2:59E3 0 259B3 T 259E3 T 2.59E3 2.59E3 2.59E3
ci4 ‘1. 45E6; "291ES 291 2.91ES. 2.91E5 2.91E5 2.9TES
Crst - R ¢ 342E4 ‘1.35E4 8.79E4 1.03E7
Mn 54 - -4.54E8 9.01E; 1.36E8 - 9.32E8:
Fe 55: 3.10E8 220E8 5A3E7 1.40E8 953ET
Fe 59- 1.79E8. 4.18E8 61 - 1.32E8 9.89E8
Co 58 4.37E7 1.01E8 S 6.02E8
‘Co'60 2.49E8 3.24E9
Zii65 4.24E8. . 147E9 9:41E8 6:23E8
“8r'go- 1ISIEL0 433E8 - e - ‘1:80E9
.Sr90: T:S1EN ‘8SEIT: - - - 2:11E10
Zr9s ' 54415 “3774ES . - 799E5 = 12689
Nb95 "2.66E5 < 258E5 s 14E9
‘Mo 99 5.64E6 1:08E6. = 1.29E7 -
131 S:39E7 -2:89E7 1.57E10 9287 -
1133 1.58E6 4.80E5 2.20E8 2.76E6 = 1.19E6
Cs 134. 1L6TEL0 TIASEY” - 531E9 2.03E9 2:08E8
Cs 137 1.35E10 - 4.59E9 178E9 1.92E8
Ba140 1.69E5 - 5.74E4 ‘1.14E8 2:13ER
La 140’ 8.88E2 - ‘S10E7
Ce 141 12:83ES. 1.89ES. - 8.89E4 . 5.40E8
Ce 144, 5277 2:18E7 1I'30E7 - 133E10-
Nd 147 '3.66E4 3.98E4 '2.34E4 1 44E8
Ag.110m 1:S1B7 1.43E7 o 27T4ET 403E9

“mrm/yi per HCilm"
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TABLE D 3:22
DOSE AND DOSE RATE
R; VALUES - VEG ETATION - ADULT
smem rem/vr

NUCLH)E BONE. _ LIVER . T.BODY  THYROID KIDNEY _ LUNG  GLLLI
H3’ S 226E3 '2.26E3 226E3 226E3 7 226E3  2126E3
Soly iy '8.97ES L79ES . 1.79ES ‘1.79ES: 1.79ES" 1.79ES 1.79ES
Cr51 4.64E4. 2.7TE4 1:02E4- 6:15E4 1:17E7.
Mn 54. 3.13E8. 5.97E7° - ‘931ET 9.58E8
Fe 55 2.00E8 . 138E8"  322E7 - T69E7 7.91E7
“Fe 59, 1:26E8 2.96E8. 1.13E8 827E7 1L02E9
Co'58 - 3.08E7 6:90E7 - - - 6.24E8
Co:60 - 1.67E8. 3.69E8 - 3,14E9.
Zn'65 3:17E8 LO1E9 4.56E8. 6.75E8. 6:36E8
Sr89 9.96E9 2.36E8, - '1:.60E9
Sr 90" 6:05E11 T48ETL o N I7SE10
2595 1.18E6 3.7TES 2.55E5! = T 5:92ES 1.20E9.
‘Nb95 : 198BS~ 1.06ES 1:95ES: '1.20E9
Mo99 6.14E6 1 I7E6 1:39E7 = 142E7,
1131 5:78E7 331E7 ‘1:.90ET10 9.91E7: 1:$3E7
1133 ‘1.00E6 L74E6 5.30E5 2.56E8 -3:03E6. - 1.56E6
Cs 134 4.67E9 1.11EL0. 9.08E9" ’ 3.59E9. T.19E9. 1:94E8
Cs 137" 6:36E9 §.70E9 5:70E9. 2.95E9- 9:81E8 1.68E8
Ba 140, "1.29E8 1.61E5: 8.42E6 5.49E1. 925E4 2.65E8
L4140 1:98E3 9.97E2 2.63E2 - 732E7
Ce 141. 1:97ES 1.33E5 15184 6.19E4 5.09E8
Ce 144 3.29E7 1.38E7 1.77E6 8.16E6. - 11EIQ.
Nd- 147 3.36E4 3:38E4 2.32E3 2.27E4 1.86E8
Ag 110m 1.05E7 9.75E6 5:79E6: o 1.92E7 - 3:98E9

“mrémiyr per pCifm’
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TABLE D'3-23:
DISPERbION PARAMETERS AT. CONTROLLING LOCATIONSl
X{Q,W and W VALUES :

VENT DIRECTION DISTANCE (i) X/Q (secim’)

Site: : : o
Boundaryz E 1,600 2:00'E6 2:10E:9-

Tibialation o - -

and Ground E(104°y 1,800 1.42E-7 2:90E:9-
Plane. ' )
CowMilk E_SE"’(BO?}: 4,300, 4.11E-8 4773E:10
Goat:Milk* SE{140°)- 4,800 3.56E:08 5.32E:10
Meat Aniimial E(114Y) 2,600, \' LT - 1i86EY:

‘Vegetation E (961 2,900 1.04E7 CTISOB-9:

STACK

Site ‘ | N
Boundary’ E 1,600 4:50E:8: 6.00E-9

Inhalation. o v -

and Ground E(109) 1,700 $A8E9 A3HE-9:

Plane

Cow Milk ESE (1357) © 4200 1.05E-8 364F10
Goat Milk® SE (140) 4,800 2.90E-08 571E:10
‘Meat Animal E(114) 2,500 “I'13E-8 LISEY

Vegstation E@6) 2,800 1:38E-8 942E410

NOTE: ‘Inhalation and Ground Plane are annual average values. Others are grazing season-only.

! X/Q and D/Q vilues, from NMP-2 ER-QLS.
2 X/Qiand D/Q from NMP- 2 FES, NUREG-1085, May 1985, Table D:2.
3 X/Qand D/Q from C.T. Main, Data Report dated November 1985.

, Unit 2
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Pathway

Fish

Fish

Shoreling

Shoreline

Inhalation

TABLE D.3-24

PARAMETERS FOR THE EVALUATION OF DOSES TO REAL MEMBERS

OF THE: PUBLIC FROM GAS EOUS AND LIQUID EFF LUEN IS

‘Parameter

U (kg/yr)i -adult

D.iy; (mrem/pCi)

U (i),
wadult
Heen

i Daw 2.
(mirem/hr per pCi/m’)

DFA

Value "‘“ﬁ‘{ef;

21

Each'Radiomiclide

67

Each’ Radionuclide

‘Each i‘-Rad_io’rgpc_ lide.

11 61

Reference

’i’able E-6 o

ch Guxdel 309
“Table E-7

_ Unit 2.
‘Revision 30

September 2007



. TvpeofSample
Rééioib@ine_ and
Particulates (air)
Radisiodine and
Particulais (air)
Radioiddine and
Particulates (air)
_Rédidiqqingiypg
Partioulates (ai)

Radjoiodine: and
Pasticulates (air)

‘Ditect Radiation. (TLD)

‘Direct Radiation (TLD).

Divect Radiation (TLD}
Diréct Radiation (TLD)
_Direct Radiation (FLD)
Direct Radiation (TLD)
- Direct Radiation (TLD)
Difect Radiation:(TLD)
Difect Radiation (TLD)
Di_rc_ct;kagiflzztipn_ (TLD)
‘Direct Radiation(TLD)
Direi:t Radintion (TL.D)
Direct Radiation (TLD)

Direct Radiation (TLD)

NINEMILE POINT NUCLEAR STATION:

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

1

18

19

* Map = See'Figures D:5:1-1 and D'531-2.

; j-Map' =
Location

SAMPLING LOCATIONS:

Collection Site.
(Env: Program Na:

Ning MilePoint Road Nofth

®RD)

County Roure 79 & Lake. Roud.

(R:2)
County Rouite 29
®3)

“Viliage of Lyconting; NY
RS ’
“Motitario Point Road;
®R-5)

“North Shoteline Area’
7%

B ﬁorih‘; §ﬁgréf§nqArea
(76}

‘North Shoreline Area;
77

Nerih Shorelisie Area
(23).

JAFEast Boithidary
{78);

Route29°
a9.

Route 29
B0

Mincr Road
81

Miner Road
(82)

.akeview Road *

(83)

Lakeview Road.
(83

Site:Meteorological Tower
{7):

Energy Iﬁfqmation Center

8y,

North Shoteling
{85)

11.62

.Lacation

LEmi@ 88 E
Ui.mi@104°CSE
15mi@132"SE
18mi @ 143°SE
16:4'mi @ 42" NE,
o mi@s5 N
o1 mi @5 NNE
G2 @45"NE!
08 1t @707 ENE
LOmi @ 96°E
LI mi@115 st
L4mi@ 133" SE!
16:4i@ 159 SSE
L6mi@181'S
1.2r0i5 @ 200" SSW”
1.1 mi@225 SW
0:7-mi @ 250" WSW
0.4 mi @'-265‘ W

0:2 mi @ 294 WNW-

Unit 2
Revision 30
September 2007



Ty pe:of Sample

Direct S_R'adi:a;i'oln {TLD}
Direct Radiation (TLD)
Direct Radiation (:r,po)
Digect Radiation (TLD)
Direet Radiation (TLD)

Direct Radiation (TLD)

‘Direct Radiation (TLD).-

‘Direct Ridiation(TLDY

‘DiréctRadiation (TLD)
Dircét Radiation (TLD)
‘Diregt Radiation (TLD)
“Direct Radiation (TLD)
“Direct Radiation (TLD)

DiréctRadiation (TLD)

Dircet Radiation (TLDY

Dircct'Radiation (TLD)
}}}i{eci‘ Rad ihﬁod_ TLR)

Diret Radiation (TLD)

NINE.MILE POINT NUCLEAR STATION'

TABLE D 5.1 (Cont'd)

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM.

- *Map

- Location

20
21
224
23

24

267
27

28

30
31
32,
33
34
/35
‘36

* Ma_b' = §¢& Figures D 511 and D 51152,

SAMPLING LOCATIONS

Collection Site
‘(Env, Program No.)
North:Shoreline
“(86)

‘North:Shorefine
o}
Hickory:Grove
D)

Leavitt Road

89)
i ,Rog;c;.i'(')fl»

©0

Route S1A

CHN

M_{;icfcn’ Lang'Raad:
92)-

-C-'o'umyvlfbutc 33
©3):

County Route-1
94y
“Lake Shoreline
93)

Phoenix, NY Conitrol:
(49)

$.W. Osivégo, Contiol
14y

Sci‘ijlfm,' NY.
96)

Alcan Aluminum; Route TA:

(58):

Lycoting, MY
@

N_(_:‘w Haven, NY
(56).
(1s)

Lgﬁge :_Road'.'
(98

[1:63

W .Boundary, BlblcCgmp

JLoeation

0.1 mi @315 NW
0:1mi @ 341 NNW'
$Smi@r
£:mi @111 ESE]
42mi@13SISE
£8mi @rsé{sse_-e.
44mi@1838
440 @205"SSW.
47 mi @223 SW

AT mi@237 WSW
19.8mi@163°S,
12.6 mi @ 226" SW
3.6mi@199.SsW
31 mi@220 sW
1.8%i @143 SE:
5.3 mi @123 ESE
0.9mi @237 WSW

L2 mi@ 101l B
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TABLE.D 5.1'(Cont'd)
NINEMILE POINT.NUCLEAR STATION:
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM
SAMPLING LOCAT]ONS L

o » » * Map, B Collectmn Sn
Type of Sample -_Ld’c"a:ti_bﬁ: {Env. Prggh ramNey) Location
Surface Water ‘2§ ‘088 Hilér Canal TN @235TSW
NA)Y .
39 JAENPP InletCanal- 0.5.mi @ 70" ENE-
{NAY '
Storeline Sedifient” 40 Sunset Bay Shofelire: L5'mi @ 80°E
: - {NA)
Eish 4F NMPSitc Discharge Arca . . 03 mi@3sNW
(NA) Lo
(andlor)
' Fxsh . 42 : "NMP, Site' Dischinrgs Area "'Oféimi;@fS:S’ NE
(NA) '
I-?'i.s.'h .43 Oswego Harbar:Area ' 62mi @235 SW
(NA)Y
K : 76 Mitk Location #76 : &3'mi@ 120°ESE -
Nl 64 Milk Location #55
Mk ' 66 Milk Location #4 78 @113°ESE,
Milk (CR) ‘ i3 ‘Milk Location 13.9: i @191 SSW
' (Summeérvilie) :
Faod Product; 43 {Produce Location-#6** 19 mi @ 141°SE
B (Bergenstock) (NA)
Food Product 49 ‘Prodiice Location #1%% L7 mi@9%"E
{(Culeton) (NA)
“Food Product. 50 _Produce Location #2+ Lomi@ 101" E
:'(V\tu\lo) (NA)
“Food Prodict 5i Produce Location #5%* L5 mi @1 4°ESE

(€5, Pakhurst) (NA)
“Food Product 57, © -Producé Location #3+% 176 mil @ 847E

(. Narewskiy(NA)

* Map
Cwk

See Figures D5z and D5, 1-2

Food Produci Samples nccd nm neccssaruly‘ be collected’ from alflisted locations, Collécted samples: will b¥ of the highest ealcalated site
K averape. D/Q
{NA) = Not applicable,

TR Contral Result (Incation).

R}

~ Unit2
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TABLE D 5.1 (Cont'd)
NINE MILE POINT.-NUCLE AR STATION
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

SAMPLING LOCATIONS
R 'J‘}';_\Map o Collection Site “ _
Typeof Sample Location. (Eny. Program.NoJ) Location.
Food Product: 53 Produce Location #4*¥ 2.1 mi @ 110 ESE

{P. Parkhurst) (NA)-

Food Product (CR) 54 Produce Location #7**
' (Me Millen) (NA)
Food Product (CR) 55 Produce Location #8** 126 mi @225 SW
: (Denman) (NA); :
‘Food Product 56 Produce Location #9%7 LEmi@171°s
(O'Connor) NA)
57 ProdtréetLoca(50n H10** 2:2:mi. @ 1237ESE’
- (C.Lawton) (NA).
-Food Product - 58 Produce Location #11**- 2.0.mi@ 112 ESE
(C. R: Parkhurst) (NA) B
'Food Product 59 Produge Locafion #1274+ ' 1.9.mi @ 115" ESE
(Barton) (NA)
Food Prodiict (CR) ‘60 Produce Location #13** 15.6mi@225 W
(Flack) (NA)
Food:Product ' 61 Prodiice Location #14** 1.9mi@95°E
(Kognieke) (NA)
Food Product 2 Produce Location #15+* L7mi @136 SE
- (Whaley)-(NA)
Food Product 63 Produce Location #16%* 1.2:mi @ 207" SSW'
(Murray) (NA)
Foud Produgt 67 Produée’ Location #17%* ‘ 176 mi @97 E
(Battles) (NA)
Food Product. 68" Product Location #18%* 1.52mi @385 B
'(Kronenbuter) '

*Map. = SeeFigures D 5:1:] and'D5.1-2.

HE = Food:Product. Samples need ‘notnegessarily be collected from-all listed locations.. Collected: samples will be:
of the: hxghest calculated ‘site.avérage IVQ.

((NA)Y = Not. appbcab)e,

CR. = Control Result (Jocation),

Unit 2
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‘Appendix A
Liquid Effluent Dose Factor Derivation, Aja

Ajar (mitem/hr per uC1/ml) which emnbadies the dose conversion factors, pathway transfer factors.
‘;(e 8. bloaccumuldtzon factors), pathway usage factors, and dilution facfors for'the poirts of
rpathway origin takes into’ account the:dose fror ingestion 6f fish-and drmkmg water and the
$ediment. The'total body -and organ dose conversion factors for each radionuclide will’be-used
from: Table E-11of Regulatory Guide 1.109. To-expedite timg, the dose is calculated for a
maximum individual instead of each age group.. The maxiiium’ individual dose factoris a
composite of the highest dose factor Ay of each nuclide’ age:group:a, and organ t, hence Ay It
should be moted that the fish ingestion pathway is the most: significant pathway for dose from:

liquid-efflients, The water consumption:pathway-is included for. con51stency with NUREG 0133,

‘The: equanon for calculating dose.contributions g1 vén inséction 1.3 requires the use of the
composite dose factor’ A.t for each nuchde i The dose factor-equationfora fresh water. s1te iss

B U,e , 693U, We"’ i e
- A, =K | " - (‘1.—;.:\8(_ ’%"")DF,S:
Where:
A = Isthe dose factorfor nuclide i; age group a, total body or organit,for all
appropriate pathways, (mrem/hr per: qu/ml)
Ko = Is the unit Conversion factor, 1. 14E5-IEGpCI/UC1 x YE3 ml/liter -:=
- 8760 hir/yr
Uy = Watet consumption (liters/yr); from Table E-5 of Reg. Guide’ 1.109
Uy = Fish consumption (kg/y1); froth Table E-5 of Reg. Guide 1.109"
U = Sediment: Shoreline Usage. (hr/yr); from Table E-5 of Reg.- Guide 1. 109
BF; = Bioaccumulation factor fornuclide, i, in fish, (pCi/kg per pCilliter),
from Table-A-1 of Reg. Guide 1. 109
DFLiar = Dose conversion factor for age;.nuclide, i, group a, total body or-organ
t, (mrem/pCi); from Table E-1T°of Reg Guide 1.109
DFS; = Dose conversion. factor for nuclidé i and total body, from'standing on
- contaminated ground, (mirein/hr per: pC1/m ) from Table E-6 of: Reg
Guide 1.109
Unit 2

‘Revision 3
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Dy

D;

Lws- L6,

M

Example Calculation
ForI-13 1 Thyruid Dose Factor for-an Adult froma Radwaste liquid effluents. release

(DES)

(DrL)lat
BF;

il

ii

cp o
W, é -
1 l l !1

BRI

Appendix‘- A-(Cont'd)

Dilution factor from the nedr: ﬁcld aréa within one-guarter mile of the
release pomt to'the potable water. intake for the adult water
consump‘non This.is'the'Metraopolitan Water Board, Onondaga County
initakesstructure iocated westofih City: of Oswego. (Unitless)

Dilution:factor from the near ﬁeld area’ w1th1n‘c'>n‘e‘quarter ‘mile ofithe

release: point to-the shoreline deposit (takemat the same point where we:

take-environmental samples 1.5 miles; sunitless)

conversion factor .693 %100, 100 =K (liters/kg-tr)*40 Ra/m**24.

‘hr/day/.693 in hters/m -d,.and K, = transfcr coefﬁment from water to’

sedlrnent in htersfkg per ‘hour.

Average transu txme reqiiited for'each nuclide to reach the:

point of exposure: for internal dose, it is the total time. elapsed from
release of the nuclides to either ingestion” for water: (w) and. ﬁsh:(f): ,
orshoreline. deposit (s), {(hr)

Length- of ime the sediment is: exposed to:the: contammated water,

-nominally. 15 yrs’ (approximate mxdpomt of facxhty operating. life); .

(hs).

decay constant for nuclidei (h:r})

‘Shore width factor (unitless) from Table A-2 of Reg. Guide 1.109

2.80E-9 mrem/hr per pCL/m ,
1.95E:3 mreri/pCi- , tow = 40 ‘hrs. (w= water)

15 pCifke per pCilliter tof

7'3 hrs. (SMShorehne Sediment);

: u.

24 hrs. f= ﬁsh)

21 Kgfyr - A tp = 1.314E5'hr. (5:48E3 days)
= 62. unitless. Uw =730 lxters/vr
=178 umﬂess K, = 1.J4E5 (pr/uCﬂ(ml/kg)
12 o (e
X = 3.61E-3k!

These values will: yield an A, Factor of 66554 mremi-mnl per; qu-hz as listed:in Table. D 22, Tt
should be noted that only a limited numbet: of nuclides are listed-on Tables D' 2-2 to" D 2- 5. These are
thesmost common nuclides encountered in effluents. Ifa nuclide is; detected for: whlch a factor i is-not
listed, then'it will be calculated and: mcluded in a revision to thie: ODCM -

In addmon not all dose factors are used for the dose calculations.. A maximum md1v1dual i8 used
which is:a; composm of the maximum dose factor of each: age group for each organ as reflected in the
~ applicablé chemistry’ procedures.
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.Ap‘pendix-BT

Tor elevated releases the plume shine'dose: factors for gamrma air (B ) and whole body (V ,), are.
caleulated” using the finite.plume model with-an elevation above’ ground equal to. the stack height.
To calculate the plume shine factor.for gamma whole body doses, the gamma air dose factoris
. adjusted for the' attenuation of tissug, and the ratio of mass® abwrpuon coefficients between tissue

and ai. The equatmm are as follows::

‘Gamima Aif’ .
By =% KiE Is ‘Where: K

Ha

Whole Body
T Hatd
th‘_, = 1. llSFB e
Where: 4

Sk

111 =

Where all‘other parameters are defined above:

1170

conversion factor: (see
below. for actual value).

rmass absorption coefficient (cm /g, air.
for B, tissue for V.)

Energy of gamma ray per
disintégration (Mev)

average wind speedfor éach stahility

class (s), ™

downwind distance {site'boundary, m)
sector width (radians)
‘subscript-for stability class

1 function =1, + kI for each stability

class (umtless sée Regulatory Guide

1.109),

Fraction of the attenuated energy thatis- -
actually ¢ absorbed in aif (see Regulatory
Guide 1. 109 see helow for equation)-

tissué depth (g/em?)

shielding factor from sthictures (unitless)

Ratio of mass-absorption coefficients.
‘betweer tissue and air.

Unit 2
Revision 30
September 2007



Appendix B (Cont'd)

'K = conversion factor 3.7E10:dis 1.6 E-6erg

__Cissec Mev= .46
1293y 100ery
m’ g-rad
P ‘Where: @ =- mass attenuation: coefficient

(em¥g; air for By, tissuefor Vi)
~ Ma = defined above:

‘There are seven stability. classes; A thru F. The percentage ¢ ofithe year that-each stability class 1 is
‘taken from the U-2 FSAR. From' this-data, a plumie shine dose factor is-calculated for.each
stability classand each nuclide, multiplied by its respective fraction and then sumimed:

“The-wind; spccds corrcspondm;g to each: stabihty class:are; also, taken from'the Unit AR. To

.confirm the accuracy of these alues, an-average of the'12: month wind: speeds for 1985, 1986,
1987 and 1988 was comp ¢d-to the averageof the FSAR values.. The- average wind speed of

‘the dctual data is cquai t0- 678 m/s, which-compared favorably to the FSAR average wind speed:
equal to 6.77:m/s.

The aver age gamma energics were: caleulated Using a wei ghted ayerage: ofall gamma. energies
~ emitted from the tiuclide. ‘These energies were taken from the handbook "Radioactive Decay
Data Tables", David C..Kocher..

The. mass absorption (y;) ‘and attenuation (i) coefficients were calculated by multiplying the
mass absorption (ja/p) ) and mass attenuation (u/p) coefficients given in the Radiation Health.
Handbook by the-air dm151ty équal t0-1:293 E-3 :g/cc or the'tissiie: density: of 1 g/cc where:
apphcable The tlssue depth 8 Sg/cm for the- whole body

The downwind distange'is "tﬁc sité boundary.

‘SAMPLE CALCULATION’

Ex, Kr-89 F STABILITY CLASS ONLY - Gammia Air-

“DATA.

. B = 2/22MeV k = Pip. = .871 K= .48

Ba = 2,943 B-2f7 Ha V= 5.55 m/sec
B = 5.5064E-3m™® R = 1600m
° = .39 o
6. = 19m vertical plume spread taken.from "Introduction to Nuclear

Engineering", John R. LaMarsh
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Appendix B.(Cont'd)

=} Function
v, = Il
Iy =3
= 4
I = Li+kly=3+(871)(4) =65

B, . - o0.46 {civ.secr(naev/e'rgs' (2.9438:307) (2.22Mev) (.65)
(e toraey (5.55 m/s) (:.39) (1600m).
- {g-rad) » |

= 3.28¢-7) rad/s (3600 s/hr) (24 h/d) (365 d/y). (1E3mrad/rad)
T e e ) ey A IRImERd
[

= 1./00¢-2) mrad/yr
HCi/sec o e
‘ = (/0253 om’/q).(5g/cn’)
Vo= 1221 £.7) L1E-2)mrad/yrl (e i
uci/sec

= 6.85(-3) mrad/yr
uci/sec

"'"‘T}ie“ ’é,liéve;Calculatiqn_‘,i_s:'foriihe F stability class only - For fTé{bléfD 3-2-and proeedUre=
values, a-weiglited fraction of each:stability class wasused to:determine the Bjand V;
values. ‘

Ve
Z
gt
o
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DOSE PARAMETERS FOR IODINE 131 and 133,

PARTICULATES AND TRITIUM N

Unit 2
Revision 30
173 ' September 2007



Appendix C
DOSE PARAMETERS FOR IODINE - 131°AND - 133, PARTICULATES AND TRITIUM

‘This appendix contains the methodology’ Wthh was used to’calculate the organ. dose factors for
1-131;1-133, partxculates and tritium: The dose’ factor, R;,"'was calculated using the: methodology
outhncd in NUREG-0133. The radioiodine and partxculate DLCO 3:2:1 is-applicable to the
Jocatjon:in the unrestrlcted area where the combination of ex1stmg pathways and receptor age-
foroups indicates the maximum potentlal exposure: occurs; 1.e,, the critical rcceptor Washout:was
‘calculated and determined to be negligible. R; values have been caleulated for the adult, teen,
child and infant age-groups: for all pathways. ‘However, fordose compliance.calculations, a
. miaximum individual is;assumed that is a composxte of’ hlghest dose factor'of'each age group for
each: ‘organ and. pa‘xhway The methodology used to calculate these values follows:

C.l Inhalation Pathway:

R@ = K(BR)(DFA)
where:; |
Ri(): = dose. factér for each identified radxonucixde 1 of thie organ of
interést (units:=mrem/yr per 4Cim’ ),
X = aconstant ofunit.conversion, LE6 pCi/pCi
(BR)a = Breathmg rate-of ‘the receptor.of age gmup a,

(units="ny; /yr)

(DFA)a = The inhalation dose factor for riuiclidé i, organ j- -and age
group-a; ‘and organt (umts = mrem/pC1)

‘The breathing rates (BR), for the various age-groups, as given in Table E-S'of Regulatory Guide
1.109 Revision 1; dre ‘tabulated below.

Age Group (& ‘Breatﬁin‘g Rate(m3lvr)
Infant | | 1400,

Child 3700

Teen 8000

Adult | 8000

Inhalation dose factors (DFA)y, tor the various age groups are gwen in Tables B-7 through E-10
of Regulatory Guxde 1.109 Revision 1.

Unit2 -
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Appendix C (Cont'd)

‘C.2  Ground Plane Pathway

) . ~Ait
Ri(G)= KUKV (SFY(DFG)s . (l=e )
e 2l " _

th CICl

R(G) = Dosefactor forthe ground plane pathway for. each identified"
' radioniclide i for the organ-of interest (units =i m’-mrem/yr. per qu/sec)

K = Acconstant-of unit conversion, 1E6 pCifuCi

K" = Aconstant.of unit conversion, 8760:hr/year

N = :The:‘iadiOIOgicai' decay constant for radionuclide i, (units = se,é""'l.j,'

i = “The exposure tinie, se¢; 4:73E8 sec (15 years) |

(DFG)l = The.ground plane dose’ convers1on factor fer radlonuchde 1y (unitss=:

mrem/hr per pCi/m?)
SF = 'Theishielding factor (dimerisionless)

A shleldmg factor.0f 0.7 s discussed in Table E~15 of Regulatory-Guide 1.109: Revmon l
- A tabulation.of DFG;, values is presented in Table E- 6of Regulatory Guide 1.109 Revision:
1.

Unit:2
, Revision 30
7s September 2007



ca

R (C)
' ’whe‘r?é;
R,(C)

K

Appendix C (Cont'd)

K'Q,U,,F, (rYDFL), {fpf,,r, c-‘l~-:f,;,f;>‘:é"fif'%]»é;ﬂ;,z,..,,

(A+/%)

Al

il

vty

» £

Dose factor.for the. cow. milk or goat milk: pathway, for each identified radionuclide i

for 'theforgan of interest; (umts =m2-mrem/yr per uCi/sec)

A constant of unit conversion, 1E6 pCi/pCi

‘The cow'sor goat’s feed consumption tate, (uits = kgjday-wet weight)

The receptor’s milk ¢ o‘ris'l.immiqnffatfie;:fqr_iﬂagéfgr@ilpga= Cunits = liters/yr).
"The:a:grficul'i:urﬂ. productivity by-unit area of pasture feed. grass; (units = kg/m2)
"‘Tl_le‘ragrvicxﬂturals productivity by unitarea ;of: stored feed, (units = kg/m2)

The stable element transfer coefficients, (units = pCifliter per pCi/day).

Fraction of deposited activity retained on cow's feed grass

The ingestion dose factor. for nuclide i;

age.group a,.and total body or organ t/(units = mrem/pCi)

The radiological decay constant for radionuclide i, (units=sec -1)

The decay constant for removal of activity on leaf and plant surfaces by weathering
equal'to 5.73E-7 sec -1 (corresponding toa 14 day half:life).

Thcitransport time from pasture-to cow:or gqa‘i;fq milk; to rec&ptor; (units = se¢)

The transport time from pasture,: o harvest; to cow or goat, tomilk, to receptor (units
=sec)

Fraction of'the year that thescow:or godt is on pasture (diriensionless)

Frdctlon of the cow feed that is pasture grass while the: :cow is.on pasture-
(dimensxonless)

Unit:2
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Appendix C (Cont'd)

lek cattleand goats are considered to be fed from two potential sources; pasture grass and,
stored feeds. Following the development in Reégulatory Guide 1.109 Rev1510n 1, the value of £ is
considered unity in lieu of site specific information. The value of f, is 0:5 based-on 6 month
grazing:period. This value: for f » was:obtained from the cnvxror;mcnta},\group

fI';fz"_i\b_]e:C-f?‘meai_ns the:dppropriate values and their source in Regulatory Guide.1.109. Revision 1,

The congentration of tritium in mﬂk 18 based on the airborne corcenttation rather than the-
'dcposmon Therefore the RT(C) 1s based on X/Q:

Ri{(C)= KK" FnQUs(DFL)y 0:75¢0.5/H)

Where:;

Ri(C) =

Kﬂl o

oo -
075 =

035 =

Dosc factor for the cow or goat milk pathway for tritium for the organ of
interest, (units = mrem/yr per pCifmey.

A constant of unit conversion, 1E3 g/kg:

Absolute-humidity-of the atmosphere; (units = g/i’)

The fraction of total feed that is water

The ratio of the. sp,ec‘iﬁc activity of the feed grass 'water to.the atmO'spﬁ‘eﬁ‘c
‘water

‘Other values.are. given previously.. A site specific value of 11 equal to 6.14 g/m ismsed.
‘This value was obtained from the environmental group using actual site data:

Unit 2
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Appendix C (Cont'd)

C.4 Grass-Cow-Meat Pathway’

R,(©)= K'Q, Uy Fy (r)DFL) [f A Y L J Y
(ﬂ» +2,) Y, ¥,
- Ry(M) = Dose factor for the mieat: mges‘uon ‘pathway-for radzonuchde 1 for
- any. organ: ofii mterest (umts = m*mrem/yr. per pCirsec)
Fs = The steiliieacl‘cmc'rit"-ﬂtr'msfer coefficients, (units = pCi/kg per pCi/day)
U, = Thereceptor's meat consumption rate for age group a, (units = kg/year)
th = The:transport tine from Hatvest, to cow; 1o féceptor, (units=sec)
ity =" Thetransport time from past)jfé,‘-tp COW, 10 r@p‘ép@gf,-;_(@ii}tS ='sec)

Allother tenms teimain the same-as. defined for the:milk pathway: Table C-2:¢ontains the values:
which were'used in caicu!atmg R.(M)

“The concentratxon of trithim in'meat is; based on airborne concentration rather than. .deposition.
Therefore, the Rp(M) is based.on X/Q.

Ra(M) = KKFQUap(DFLY [0.75(0.5/H)]
Where!

RyM) = Dose factor fur the ineat mgcstlon pathway for tritium for any organ of intetést;
(umts = mrem/yr per: pC1/m )

All other-ferms are defined above:

cs5 V¥ egetation Pathway.

“The.integrated concentration in vegetation congumed: by man follows the expression
vdeveloped for. mﬁk Man'is ‘considered to consume two types:of: ‘vegetation (fresh and stored)
thatidiffer only in. the time: perxod between harvest and consumption, therefore:

-ki\t‘L '-A'it'h‘ ’
Raf¥y = K' T (DFL) 1oy -U%Fie c o+ UhFge
Yolky Ay)-

Unit?2
, ~Revision 30
1178 September 2007



Appendix C (Cont'd).

Where:
R,(V) = Dose factor for vegetable pathway for radienuclide 1 for the.
Organ of interest, (umts = -2-mrcm/y; pex pCl/scc)
X! = A consta.ntiof unit conversion;. 1EG pCiAiCi
U"a = The consumptxon rate of fresh leafy vegetation by the:
receptor in agegioup a; (units = kg/yr)
us; . = The consumptmn rate of stored vegeétation by the: réceptorin
age group-a (ahits = kg/yr)
FL = The fraction:of the-annial:i n’take*df freshl ea'fy:a'\zegetafion :grown locally-
Fy = The fraction of the-annual intake. Of‘:’si}c')‘ré_df'fyégetaﬁbn grown locally
tr. = The average time. ‘between harvest of leafy vegetation and: it consumptxon
(unlts =.5€¢).
th, =  The'average timebetween harvest of stored. vegetamon and its
* -consumption, (units=: isec).
Y, =  The vegetation areal P density; (units = kg/m’)

Allother: factors have. beeh»deﬁhed;prcviou Sly;,

Table'C:3. presents ‘the approprlate parameter values and:their source-in Regulatory Guide
1.109° Revision 1.

In liey of site-spécific. data, values for Fy i-and Fy oi 1.0 and 0.76; respectively, were used in
thie: caiculatlon These.values were obtained from Table E-15 of Regulatory Guide 1.109
Revision 1.

The concentration of tritium in vegeétation'is based on'the. alrbome concentration rather than
the deposition: Thcrefore the RT(V) is.based on X/Q

Re(W) =KK™ [Us £+ Uy fJ(DFLYt 0.75(0.5/H)

Where: |

Ry(V) = dosé factor for the vegetable’ pathway for tritium for any organ of
interest, (units = mrem/yr per pCifm?),

All.other terms are defined in preceeding sections..

Unit 2.
Revmon 30
Ir79 ‘September 2007



TABLE C-1
Parameters for Grass - (Cow or Goat) - Milk Pathways

~ ] |  Reference
;'v-:}‘?vb_ram'gter; ‘ “Value . LRC_E; Gu1de 1:?1.'09 Rev. 1)

6 (goat) Table EZ3

‘t L0 (radiciodiries) Table E-15
0.2(particulates). Table E-15°

{DFL}y (mrem/pCi) ‘Each radionuclide Tables E-11 to E:14

Fn (pCiliter per pCi/day) - ‘Bach;stable elemient. Table E-1 (cow)
| | - Table'E-2 (goat):

¥ (kg/m) | 20 Table E:15
¥p (ke/m’) 07 . TableBS
i (seconds) 7.78x 10%(90 days) Table EAIS
t¢ (seconds). 1.73 x:10° (2 days) Table EA1'S
Usp litersiy) 330 infunt - TableEs
330-child. Table E-5

400 teen. ‘ Table E-5
310:adult Table E-5
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TABLE-C-2

‘Parameters for the Grass-Cow-Meat Pathway

\ ) Reference
Parameter Value _ (Reg. Guide 1.109 Rev..1)

T 1.0 (radioiodines) Table E:15
‘ 0.2 (particulates). | Table E-15

Fr (pCifkg pér pCi/day) ‘Eachistable element Table E:1
Uap (Refy) 0 infant. Table E=S -

v 41 child Table E-5

65 teen : Table E-5

110 adult. “Tuble E-5

(DFL)ja (mrem/pCi) Eachradionuclide “Tables E-11 to E-14

Y, (kg/md). 07 Table:E-13
Yo (kg/m?) 20 Table E-15
ty (seconds) 7.78E6'(90 days) ‘Table E-15
t¢ (séconds)- 1.73E6'(20 days) Table E-15

Qr (kg/day): 50 ” Table E-3
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TABLE C-3

Parameters for the: Vegetable Pathway

. Reference
Parameter Value (Reg. Guide 1.109.Rev. 1)

:(dimensionless) '51(,;Gi'(fréd’ioi'odin¢s) Table:E-1
" 0.2 (particulates) Table:E-1

(DFLY;, (mtem/pCi) Each radionuclide ~ Tables E-11 to: Ez14

U)s (kgfyr) - infant 0 Tible E-5
- child 26° Table E-5
~feen 42, Table E-5
- adult 64 ‘ Table E-5.

Uy (gl - infant o | - TbeEs
" child 520 Table E-3
een 630 Table E-5
- adult 520 Table.E-5
1, (seconds) | 8.6E4 (1 day) Table E-15
t(seconds) 5.18E6 (60 days) Table B-15

Y, (kg/m?) 20 | | ._ Table. E-15-
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