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: TECHNICAL REVIEV AND CONTROL
EVALL « "N JF \EEDFOR SAFETY ANALYSIS IN ACCORDANCE WITH 10 CFR 3099

(Documents that require Geaeral Supt. approval
per Tech Spec 68)
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The Author (A) and four SORC Members (Misimum - 2 regular members,
2 alternetes) are to respoad (o each of the questions below

Does the document/revision result ia s change to the facility
or procedures descridbed in the FSAR ?

Does the document/revision deviate from compliance to Tech
Specs. or’u the margia of safety defined in the basis
reduced °

Does the document/revision increase the probability of
occurreace, ot Lhe coasequences of an accident. or malfuaction

of 3uipuat important to safety (Class 1) evalusted in the
FSAR increased ?
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Recommended Nuclear Eagineering or Tech Services perform s
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response Lo aay of the above questions)
Recommended full SORC committee review this Evaluation e B Ree
of need for Safety Analysis. 0 0 8
Recommended approval - This document does not iavolve an 1 3 -~
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Date
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ESNEUTY SORC mesting
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TECHNICAL REVIEW AND CONTROL

REFERENCE DOCUMENTS

The iteme entered below have desn included in the yreparsticn and/or review of the attac hed
reference Gocument and are presented in place of & specific check sheet for Lhe document.,

The feliowing persens were
censuited abeut this precedure

Procedure is in compliance with
the following Techaical Specifications

~NAME_ TITLE. -BY. .IC’I?N__,_MggnT__’!&,.
LOTE, $-7 jf P T
Compliance with: CPR / US-NRC Comp!iance with
REGULATORY w)nnm DATED BY ANSI STANDARD(s) DATED BY
b Vi

i

—Xr—

Complinnce with: ASME Deiler snd
Pressure Vesse! Code(s)

is consistent with the following Staticn
or Site precedures:

B 4 _BEY.  BY
OTHER INFORMATION
SOURCES CONSULTED _ el

oooooooooo
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TECHDICAL REVIEW AND CONTROL
REVIEW CHECK LIST

TO BE PREPARED BY AUTHOR

‘ I/t

CHECK LIST FOR DOCUMENT No..[Au. [ 2 OACH REY....L o oan.....?f( ..........
" ONLY BOXES THAT APPLY

YES NA
All relerences needed to implement the procedure are clearly ideatified and svailadle........... B/ 0
The procedure cotains adequate squipment |ists, precautions and limitations, .
Prorequisites, graphs. dingrame or dats SHeots 88 FOQUIred. ................ovvveeerrvrriosooeoooseoonnr Q
Surveillance and Maictenance Procedure utilises PLANT IMPACT statement associsted with e
BPPTOVAL/PONMIBEICO TOF UBB.............ocuuirusnsinssnssssneessersssmsssssssssssassessesessesssssssaseeessmessesseseeessne s, Q o
A8 29proprists, procedure a0drenses Use of MARK « UPK..................oov.oersuoeemssmsesssssssesessssne, 0 B/
Il appropriate, procedure requires use of fire pretaction mensures.
U0, DUPRIRG POPIITE 08......ccrsvmrerssssasssacssissssasssassesssssssssssassansssassassessosssosesssssossessssossmmmssstnseeseee 0 o
If lends are lifted, jumpers placud or biocks used (o the procedure, the PLANY IMPACT
SLALOMANT ACKDOWISHENE BUCK UBB................coounririvrsnsnessssessasmesssessssasesssnsssssssessssessssessnrssse e s, 0 o~
As appropriate, precedure netifies other alfected departments such as Q.C., Operstions, B/
I&C, MRINLONANCE, RIS ProtBCION OLC.................conrirverrcresncsessnssesssesssseeesessessssossesessssssss eeese (m]
If Techaical Specification is excesded, appropriate action is Ideatified.......................__ ® 0O
The procedure refersnces valve numbers. metor coatrol aumbers, power supplies. g/
In8trumentation identilication is CIONr MBS COPPONL............uvvv. errrerrosrrrseoneesssmssess oo a
Whea eacouatered, E.Q. related SqUipment is identiliod 88 SUCh..................covveieneerinn 0 - ¢
Procedure steps are clear and accurate. They are net uanecessarily difficuit to implement.... G/ ()
The procedure reflects the latest system or CoOmpentnt configUration...............c.covvvvvvervsrnniins - i [
The procedure ref1ects werk a8 it is to Do G000 88 LG SLALIOR....................oooooooooooooooooe ~ 4 0
Procedure remeves any jumpers or blocks and restores | ifted leads used to effect the
wortk......... e e 0000000000000 0400000000 1000 004000000 000ee0NI040408000000NTIEHS0S0000108000TRSTSEIRTNNS OIS LSS OOns Q B/
"RETURN TO SERVICE" uses deuble verificstion and identifies spécifics beisg verified.......... 0 g
For maintensace precedures, “RETURN TO SERVICE" either performs a POST MAINTENANCE 9/
TEST OF referencen 8 roQUIres LBBL.................cuuuuuuunnunsmmismssssesssesssesesesesessssssessssessssssoso e 0
MARK - UPs 050 CIORIO8 OF SUFTOROONGL. ..........ccooovevececemssssmsssssmssssssssessssseessesscesssessssses Q g
"ACCEPTANCE CRITERIA " ideatifien accomplishment of specific goals....................oooooo...... g o

'd
FORM PREPARED n%ﬁ(l%“" DATE...... ’[“/‘ .........
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TEMPORARY CHANGE NOTICE

This temporary change shall be documented and spproved by The General
Superintendent-Nuclear Generation based upen Tecommendation of SORC members within 14
daye in sccordance with Technical Specification 6.8.3.
AN D
ECJN I5

TO: STATION SUPERINTENDENT, UNIT Es

The attached Temporary Change was made to 1’@ /C’)
Procedure No. Qren7 Rev. :
3 MODIFICATION RELATED

Title s - b
CHANGE O YES &NO

S Sa faaiasdmadiadaT. 0 CHTL WSS

And is recommended to be: ONE TIME ONLY . . . . . . .. ..D
PERMANENT CHANGE . . . . . . . . m~

The intent of the original procedure is not altere
Author Signature_<~ &£,/ aé:;‘ Date 229/ 5%

The temporary prucedure revision was approved by:

Date "‘9/4\-,/4"'
Date 2 R 2-C
Date /

SORC MEMBER RECOMMENDATIONS (Minimum 2 regular members, 2 alternates)

Dept. Supv. Signature
SRO Signature
Station Supt.

1 2 3 4
Recommend full SORC committee review this temporary change O 0 0 0
Recommend Approval - this tempogary change does not
change the intent of the original procedu e and does 1 2 3
net involve an unreviewed safety question. @ d 2 e
SORC Member Signatures Date or SORC Meeting

1 ~a =P number (if required)

2

3 328

a —3/4/FT

GENERAL SUPERINTENDENT (or designee) APPROVAL

The temporary <hange is approved in accordance with Technical Specification 6.8.3

A7 Ybillisoc WELEE

Signature Date
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2.1,3.2 Service VWater and Cooling Tow: ¢ Bluwdown Effluent Mounitor

- Mhoa QO

Service Water A and B and the Cooling Tower Blowdown are pusped to the
discharge tunnel which in turn flows directly to lake Ontario. Normal flow
rates for each Service Water Pump is 15,000 gp® wvhile that for the Cooling

Tower Blowdown is 10,200 gpm. Credit is not taken for any dilution of
these {ndividual effluent streams.

The radiation detector {s a sodium {odide crystal. It is a scintillation
device. The crystal {s sensitive to gamma and beta radiation. However,
because of the metal walls in its sample chamber and the absorpticn
characteristics of water, the monitor is not particularly sensitive to beta
radiation,

Detector response [{(Ci*CF{) will fonitially be assumed to correspond to
that calculated by the manufacturer. However, this will be evaluated -peteor

‘(le,.-so Commercial Operation and during every fuel cy-le by placing a diluted

sample of Reactor Ceolant (after & two hour deé - .sy) in the“gonitor and

-

Leys ;
39@9 476!2/8‘ ooting its grose count rate. Reactor Coolsut 18 choset because it A
i guyf represents the most likely contaainate of Station Waters.
23*'2'}9' A tvo hour decay is chosen by judgement of the staff of Niagara Mohawk \
Power Corporaticn: Reactor Coolant wiih no decay contains a cousiderable ;
amount of very energetic nuclides which would bias the detector response 2
term high. However assuming a longer than 2 hour decay is not realistic as :
the most likely release nmechanism is & leak through the Residual Heat 2
Removal Heat Exchangers which would cootain Reactor Coolant during -,
shutdowns. ;
The initial setpoint calculation is preseated as both an example and for :9§,
the purposes of documenting the calculation. It will be recalculated prior 2/»
to commercial operatioc and during every fuel cycle when a Radiochemical o
analysis of Reactor Coolant is completed for E bar determination as ~-27-
required by TS Table 4.4.5-1 or when activity {s detected {n the respective
effluent stream.
ISOTOPE 2 HR DECAY MPC FRACTION DETECTOR CPM
NAME ACTIVITY OF MIC RESPONSE TOTAL
CONCENTRATION uCi/ml B/C cpa/uCi/ml cpm
uCi/ml
A B c ? £ F
(Ci) (MPCL) (C4i/MPCL) (CF1) (CiCF1L)
HY 1.0E-2 3B~ 3.3 - -
F18 1.,9E-) SE-4 3.8 —————— BRr——
NA24 3.7e-3 3e-5 1.2E-2 -w
P32 7.8E~$ 2E-S 3.9 - ————————
CRS51 2.3E-3 2E-3 1.8 - -
MNS4 4,0E~S 1E-4 4,0E-1 B.42E7 3.4E3
MN56 2.9e-2 1E-4 2.9E-2 1.2E8 3.5E6
FESS5 3.9E~4 8E~4 4.9E-1 - ——— ———————
FES9 8.0E-5 SE=$ 1.6 8.63E7 6.9E.
co58 5.0E~] 9E-$ S.6E~-1 1.14E8 5.7ES
C060 5.0E-4 3E-5 1.7E~1 1.65E8 8.3E4
NI63 3.9E=7 k) L. 1.3E-2 - ————— -
=10~ May 1986
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2.1.3.2 Service ¥ater and Cooling Tower Blowdown Effluent Monitor

Service Water A and B and the Cooling Tower Blowdown are pumped to the
discharge tunnel which {un turn flows directly to lake Ontario. Normal flow
rates for each Service Water Pump is 15,000 gpm while that for the Cooll
Tower Blowdown is 10,200 gpm. Credit is not taken for any dilution o
these individual effluent streams.

The radiation detector is & sodium iodide crystal. It is a scintillation
device. The crystal is sensitive to gamma and beta radiation. However,
because of the petal walls in {tse sample chamber and tha absorption

characteristics of water, the monitor is not particularly sensitive to beta
radiation,

Detector response T{(Ci*CFi) will initially be assumed to correspond to
that calculated by the manufacturer, However, this will be evaluated prior
to Commercial Operation and during every fuel cycle by placing a diluted
sample of Reactor Coolant (after 2 two hour decay) in the monitor and
noting its pross count rate. Reactor Coolant 13 chosen because it
represents the most likely contaminate of Station Waters.

A two hour decay is chosen by judgement of the staff of Niagara Mohawk
Power Corporation: Reactor Coolant with no decay contains a considerable
amount of very energetic nuclides which would bias the detector responge
term high. However sssuming a longer than 2 hour decay is not realistic as
the most likely reiease mechanism is & leak threcugh the Residual Heat

Removal Heat Exchangers which would contain Reactor Coolant during
shutdowns.

The initial setpoint calculation {s presented as both an example and for
the purposes of documenting the calculation. It will be recalculated prior
to commercial operation and during every fuel cycle when a Radiochemical
analysis of Reactor Coolant is completed for E bar determination as

required by TS Table 4.4,5-1 or when activity is detected in the respective
effluent stream.

ISOTOPE 2 HR DECAY MPC FRACTION DETECTOR CPM
NAME ACTIVITY OF MPC RESPONSE TOTAL
CONCENTRATION uCi/ml B/C cpm/uCi/ml cpm
Ci/ml
A B C D E F

m (C4 (!ZCiZ SC‘Q!!C;) (CF4) (CiCF4)
F18 1.98-3 5E-4 3.8 cemmemes  commemes
NA24 3.7E-3 3E-5 1,2E-2 cosconce easacen e
P32 7.8E-5 2E-5 3.9 .- -
CRS1 2,3B-3 2E-3 1.2 connsccs wesnens *
HNSﬁ 209"2 ll" 209!‘2 102!‘ 30’!6
FESS 3.9E~4 BE-4 4,9E~1 -
FES59 8.0E-5 SE-5 1.6 8.63E7 6.9E3
cos8 5.0E-3 9E-5 5.6E~1 1.14E8 5.7ES
Cco60 5.0E~4 3E-5 1.7E~1 1.65E8 8.3E4
NI63 3.9E-7 3E-5 1.3E-2 -

=10= May 1986
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1.0

OFF~SITE DOSE CALCULATION MANUAL (ODCM)

INTRODUCTION

This is the OFFSITE DOSE CALCULATION MANUAL (ODCM), referenced in the
Nine Mile Point -~ Unit 2 Technical Specification. It describes the
methodology for 1iquid and gaseous effluent monitor alarm setpoint
calculations, the methodology for computing the offsite dose due to
liquid effluents, gaseous effluents, and the uranium fuel cycle as
well as the radiological environmental monitoring and inte-lsboratory
comparison programs.

The ODCM will be reviewed and approved by the NRC. Changes shall be
provided in the semi annual radioactive effluent release reports
submitted to the NRC.

Section 2 establishes methods used to calculate the Liquid Effluent
Monitor Alarm setpoints and to demonstrate compliance with TS Section
3.11.1.1 limite on concentration of releases to the e¢nvironment as
required in TS Section 3.3,7,10 and 4.11.1.1.2 respectively.
Additionally, the method used to calculate the cumulative dose
contributions from liquid effluents and the methods used to assure
thorough mixing and sampling of 1iquid radicactive waste tanks to be
discharged as required in TS Section 4,11.1.2, 4.11.1.3.1 and Table
4.11-1 note b respectively are presented.

Section 3 establishes calculational wmethods used to calculate the
Gaseous Effluent Monitor Alarm eetpoints and to demonstrate
compliance with TS Section 3.11.2.1 limits on dose rates due to
gaseous releases to the environment as required {n T5 Section
3.3.7.11, 4,11.2.1.1 and 4,11.2.1.2 respectively. Additionally, the
calculational methods used to calculate cumulative dose contributions

from gaseous effluents as required in TS Section 4,11.2.2, 4.11.2.3
and 4,11,2,5 are presented.

Section 4 establishes the method used to determine cumulative dose

contributions from the Uranium Puel Cycle ae required by TS Section
4.11.4,1, 4,11.4,2 and 6.9.1.8,

Section 5 establishes the environmental monitering program as
required by TS Section 3,12 and 4.12 including the Interlaboratory
Comparison Program required by TS Section 4.12.3,

Section 6 discusses some of the references contained in TS Table
3.12-1, Radiological Environmental Monitoring Program.

= 1= May 1986
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1

.0

INTRODUCTION

This is the OFFSITE DOSE CALCULATION MANUAL (ODCM), referenced in the
Nine Mile Point - Unit 2 Technical Specification. It describes the
methodology for liquid and gaseous effluent monitor alarm setpoint
calculations, the methodology for computing the offsite dose due to
liquid effluents, gaseous effluents, and the uranium fuel cycie as
well as the radiological environmental monitoring and interlaboratory
comparison programs.

The ODCM will be reviewed and approved by the NRC. Changes shall be
provided in the semi annual radiocactive effluent release reports
submitted to the NRC.

Section 2 establishes methods used to calculate the Ligquid Effluent
Monitor Alarm setpoints and to demonstrate compliance with TS Section
3.11.1.1 limits on concentration of relesses to the environment as
required in TS Section 3.3.7.9 and 4.11.1.1.2 respectively.
Additionally, the method wused to calculate the cumulative dose
contributions from liquid effluents and the methods used "0 assure
thorough mixing and sampling of liquid radiocsctive waste tanks to be
discharged as required in TS Section 4.11.1.2, 4.11.1.3.%1 and Table
4.11.1-1 note b respectively are presented.

Section 3 establishes calculational methods used to calculate the
Gaseous Effluent Monitor Alarm setpoints and to demonstrate
compliance with TS Section 3.11.2.1 limits on dose rates due to
gaseous releases to the environment as required in TS Section

'.

3.5.7.10, 4.11.2.1.1 and 4.11.2.1.2 respectively. Additionelly, the| #

calculational methods used to calculate cumulative dose contributions
from gaseous effluents as required in TS Section 4.11.2.2, 6.11.2.3
and 4.11.2.5 are presented.

Section 4 establishes the method used to determine cumulative dose
contributions from the Uranium Fuel Cycle as required by TS Section
4.11.4.1, 4,11.4.2 and 6.9.1.8.

Section 5 establishes the environmental monitoring program as
required by TS Section 3.12 and 4.12 including the Interlaboratory
Comparison Program required by TS Section 4.12.3.

Section 6 discusses some of the references coutained in TS Table
3.12-1, Radiological Environmental Monitoring Program.

-1 November 1988



2.0

2.1
2.1.1

2‘ 1.2

2.1.2.1

LIQUID EFFLUENTS

Service Water A and B, Cooling Tower Blowdown and the Liquid
Radioactive Waste Discharges comprise the Radiocactive Liquid
Effluents at Unit 2. (See figure 2-9) Presently there are no
temporary outdoor tanks containing radioactive water capable of
affecting the nearest known or future water supply {n an uunrestricted
area. NUREG 0133 and Regulatory Guide 1,109, Rev. 1 were followed in
the development of this section.

Liquid Effluent Monitor Alarm Setpoints
Basis

Technical Specification J.11.1.1 provide the basis for the alarm
setpoints: The concentration of radicactive material relcased in
liquid effluents to UNRESTRICTED AREAS (see Figure 5.1.3' 1) shall be
limited to the concentrations epecified in 10 CFR 20 Appendix B,
Table II, Column 2, for radionuclides other tha- dissolved or
entrained noble gases. For dissolved or entrained nobles gases, the
concentration shall be limited by 2 x 10-4 microcurie/ml total
activity.

Setpoint Determination Methodology
Liquid Radwaste Effluent Radiation Alarm Setpoint

This monitors setpoint takes into account the dilution of Radwaste
Effluents provided by the Service Water and Cooling Tower Blowdown
flows. Detector response for the nuclides to be discharged (cpm) is
multiplied by the Actual Dilution Factor (dilution flow/waste stream
flow) and divided by the Required Dilution Factor (total fraction of
MPC in the waste stream). A safety factor is used to ensure that the
limit is never exceeded. Service Water and Cooling Tower Blowdown
are normally non-radiocactive. If they are found to be contaminated
prior to a Liquid Radwaste discharge then an alternative equation is
used to take into account the contamina*tion. If they become
contaminated during a Radwaste discharge, then the discharge will be
immediately terminated and the situation frlly assessed.

Normal Radwaste Effluent Alarm Setpoint Calculation:

Alarm Setpoint < [0.8%(F/f)* W (C{*CF1)]/[ M (CL/MPCL)] + Background.
Where:
Alarm Setpoint = The Radiation Decector Alarm Setpoint, cpm

0.8 . Safety Factor, unitless
F - Nonradioactive dilution flow rate, gpm. Service

-2= May 1986



Water Flow ranges from 30,000 to 58,000 gpm.
Blowdown flow is typically 10,200 gpm.

C4 - Concentration of isotope { in Radwast:
tank prior to dilution, .Ci/ml

CF{ - Detector response for isotope i, net cpm/ Ci/ml
See Table 2~1 for a list of nominal values

f . ™he permissible Radwaste Effluent Flow rate, gpm

. . Symbol to denote multiplication.

MPCi . Concentration limit for i{sotope { from 10CFR20
Appendix B, Table 11, Column 2, .Ci/el

Background . Detector response whon sample chamber is filled
vith nonradiocactive water, cpm

H(CieCry) - The total detector response when exposed to the
concertration of nuclides in the Radwaste tank,
cpm

1 (CL/MPCY) . The total fraction of the 10CFR20, Appendix B,
; Table 11, Column Z limit that 1s in the Radwvaste

tank, unitless. This is alec known as the Required
Dilution Factor (RDF)

CR*T4CY - An approximation tolI{(CiCFL{) determined,
at each calibration of the effluent monitor, by
recording monitor cpm response to a typical
radwaste tank mixture analyzed by multichannel
analyzer (traceable to NBS). CR is a weighted
summation of CF.

F/f - An approximation to (F+f)/f, the Actual Dilution
Factor in effect during a discharge.

Permissible effluent flow, f, ashall be calculated to determine
that MPC will not be exceeded in the discharge canal.

£ = (Dilution Flow) * (1 - Fraction Tempering)
1.

Fraction Tempering = A diversion of some fraction of discharge flow to
the intake canal for the purpose of temperature
control.

NOTE: If Actual Dilution Factor is set equal to the Required Dilution
Factor, then the alarm points required by the ahove equations
correspond to a concentration of 802 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 discharge flow is calculated
using a mvitiple (usually 1.5 to 2) of the Required Dilution Factor,
resulting in discharge canal concentration of 2/3 to 1/2 of MPC.

=3= May 1986



2.1.2.2 Contaminated Dilution Water Radwaste Effluent Monitor Alars Setpoint
Calculation:

The sllowable discharge flow rate for a Radwaste tank, when one of the
sormal dilution streams (Service Water A, Service Water B, or Cooling Tower
Blowdown) (s contaminated, will be calculated by an {terative process.
Usiog Radwaste tank concentrations with a nominal radwaste effluent flow

rate (200 gpm, for example) the resulting fraction of MPC i{n the discharge
canal will be calculated,

FMPC . 4 [te(Fe*Cin)/(MPCi*tg(Fs)))

Then the permissible radwaste effluent flow rate is given by:

The corresponding Alarm Setpoint will them be calculated using the
following equation, with f limited as above.

0.8*11(Ci*CF4)

Alarm Setpoint - + Background
i *s(Fe*Cin)/(MPCi*1a(Fs)))

Where:

Alara Setpoint = The Radiation Detector Alarm Setpoint, cpm

0.8 - Safety Factor, Unitleus

Fs . An Effluent flow ratc for stream s, gpm

Ci . Concentration of {sotope 1 in Radwastc
tank prior to dilution, uCi/ml

Cis - Concentration of isotope i in Effluent stream s
including the Radwas* 2 Effluent tank
undiluted, Ci/ml

CFi . Detector responsz for istope i, net cpm/ Ci/ml
See Table 2~1 for a list of nominal values

MPCi - Concentration limit for isotope i from 10CFR20
Appendix B, Table 1I, Column 2, (Ci/ml

f . The permissible Radwaste Effluent Flow rate, gpa

Background - Detector response wvhen sample chamber is filled
vith nonradiocactive water, cpm

M(Ci*CFL) - The total detector response when exposed to the
concentraticn of nuclides in the Radwaste tank,
cpe

ts (Fa*Cisn] - The total activity of nuclide { in all Effluent
streams, Ci-gpan/ml

s(Fs) - The total Liquid Effluent Flow rate, gpm

(Service Water & CT Blowdown & Radwaste)
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2.1.2.3 Service Water and Cooling Tower Blowdown Effluent Alarm Setpoint

2.1.3

These monitor setpoints do not take any credit for dilution of each
respective effluent stream. Detector response for the distribution of
nuclides potentially discharged is divided by the total MPC fraciion of the
radionuclides potentially in the respective stream. A safety factor is
used to ensure that the limit is never exceeded.

Service Water and Cooling Tower Blowdown are normally non-radicective, If
they are found to be contaminated by statistically significant increase in
detector response then grad semples will be obtained and analysis meeting
the LLD requirements of Table &4.11-1 completed so0 ihat an estimate of
offsite dose can be made and the gituation fully assessed.

Service Water and Cooling Tower Blowdown Alarm Setpoint Equation!

Alarm Setpoint < [0.B%74 (C4{*CF1))/[r4 (C4/MPCLi)) + Background.

Where:!

Alarm Setpoint = The Radiation Detector Alarm Setpoint,
cpm

0.8 - Safety Factor, unitless

(of | - Concentration of {sotope { in potential
containment, .Ci/ml

(o 1 - Detector response for isotope i, net cpm/uCi/aml
See Table 2-1 for a list of nominal values

MPCL - Concentration limit for {sotope { from 10CFR20

Appendix B, Table II, Column 2, uCi/ml

Background * Detecter response when sample chamber is filled
with nonradicactive water, cpm

T4 (C1*CF{) - The total detector response wvhen exposed to the
concentration of nuclides in the potential
contaminant, cpm

t1 (C4/MPCY) - The toral fraction of the 10CFR20, Appendix B,
Table II, Column 2 limit that is in the potential
containment, unitless.

CR*r4Ct . An approximation to [{(CiCFi) determined,
at esch calibration of the effluent monitor, by
recording monitor cpm response to a typical
contaminant mixture analyzed by sultichannel
snalyzer (traceable to NBS). CR is a weighted
summation of Cri.

Discussion
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2.1.3.1 Liquid Redwaste Effluent Monitor

The Liquid Radiocactive Waste System Tanks are pusped to the discharge
tunnel which in turn flows directly to lake Ontario. At the end of the
discharge tunnel in Lake Ontario, a diffuser structure hss been installed.
Tte purpose is to maintain surface water temperstures low enough to meet
thermal pollrticn limits. However, it also assists in the near field
dilution of any activity released. Service Water and the Cooling Tower
Blowdown are alsoc pumped to the discharge tunnel and will provide
d.lution. If the Service Water or the Cooling Tower Blowdown is found to
be contaminated, then its activity will be accounted for when calculating
the permissible radwaste effluent flow for a Liquid Radwaste discharge.
The Liquid Radwaste System Mouitor provides alarm and automatic termination
of release {f radiaticn 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 gemma and beta radiation. However,
becsuse of the metal walls of the sample chamber and the absorption
characteristics of water, the monitor is not particularly seunsitive to beta
radiation. Actual detector response I{(Ci*CFi), cpm, will be evaluated
by placiug a cample of typical radicactive waste into the monitor and
recording the gross count rate, cpm. A calibretion ratio, CR,
cpm/ Ci/ml, will be developed by dividing the noted detector respounse,
41(C{*CF1{) cpm, by total concentration of activity 14(Ci), .Ci/cc.
The quantificaticn of the activity will be completed with gamma
spectrometry equipment whose calibration is traceable to NBS. This
calibration ratio will be used for subsequent setpoint calculations in the
determination of detector response:

N(CL*CFL) = CR*(CL)
Where the factors are all as defined adbove.

For the calculation of N(Ci{/MPCi) the contribution from non gamma
emitting nuclides except tritium will be initially estimated based on the
expected ratios to quantified nuclides as listed in the FSAR Table 11.2.5.
Fe=55, Sr-89 and $r-90 are 2.5, 0.25 and 0.02 times the concentration of
Co=60. Periodic analysis of waste for these non gamma emitting nuclides by
offsite analysis will provide a better estimste once sufficient activity is
present.

Tritium concentration is assumed to equal the latest concentration detected
in the monthly Tritium analysis (performed offsite) onm liquid radiocactive
vaste tanks discharged or based on the latest tritium detected in the spent
fuel pool {f liquid radioactive waste tank discharges have not been made
within the last 6 months.
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Nominal flow rates of Lhe Liquid Radioactive Waste System Tanks
discharged is 165 gpm while dilution flow from the minimum number of
Service Water Pumps always in service is over 30,000 gpm. and Cooling
Tower Rlowdown is 10,200 gpm. Because of the large amount of dilution
the alarm setpoint could be substantially grester than thal which
would correspond to the concentration actually in the tank.
Potentially o Jdischarge could continue even if the distribution of
nuclides in the tank wi ¢ substantially different from the grab sample
obtained prior to discharge which was used to establish the detector
alarm  point. To aveoid this possibility of "Non representative
Stepling” resulting in erronous assumptions about the discharge of a
tank, the tank is recirculated for & minimum of 2.5 tank volumes prior
to sampling.

A setpoint of 355 cpm sbove background will bhe used until gradb sample
analysis with the required LLD sensitivity on T& Table 4.11-) detects
activity at such & level that it cannot be discharged with the nominal
setpoint. 355 cpm is the same nominal setpoint as for the service
“ater and crooling tower blowndown radiation monitors. These are all
identical detectors.

=7= June 1987

! TCN=3



A sample calculation 1is presented lelow assuming tank concentrations
equivalent to the diluted concentration presented in FSAR Table 11.2.5
which 1s the expected concentration of effluent waste after dilution that
are discharged with the design limit for fuel failure (the table below is
the undiluted concentration corresponding to a tank 2040 gal per day
discharge with only cooling tower blowdown dilution of 10.200 gpm).

ISOTOPE ACTIVITY MPC FRACTION DETECTOR CPM
NAME CONCENTRATION CF MPC RESPONSE TOTAL
Ci/el Ci/ml (B/C) cpm/ Ci/ml cpm
A B C D E F
(€1) (MPC1) (C4/MPCL) (CF1) (CiCF1)
H3 8.4E=3 3E-3 2.8 mmmmemen ememeea
NA24 1.7E-6 3E-5 5.7E-2 —tn e o W -
P32 6.8E-8 2E-5 3.4E-3 -
CRS1 2.08~6 28-3 1.,03-3 L
MNSE 3.2E-7 1E-4 3,2B-3 1.2E7 3.9E+1
FESS 3.5E+7 BE~-4 4,3E~4 -
FES9 1.0E-8 SE~5 2.1E~4 8.63E7 9.0E-1
c058 ¢ 8E-8 9E~5 7.6E~4 1.14E8 7.8E+0
€060 1.4E-7 3E-5 4,7E-3 1.65E8 2.4E+]
NI63 3.5E-10 3E-5 1.1B-5 - = meinanae
NI6S 1.8E-9 1E~4 1.8E-5 ———————- connens »
cue4 4,3E-6 2E-4 2.1E-2 ™ S e b scn bl o
ZN65 6.8E-8 1E-4 6.8E~4 = semmcnce  coceeee-
BR83 3.3E-8 3E-6 1.1E=2 -
BRB4 E.9E~14 ———- e 1.12E8 1.0E-5
SR89 3.6E-8 3E-6 1.2B=3 7.8E3 2.8E~4
SR90 2.4E-9 3E-7 7.8E-3 »
SR91 4.6E~7 SE-5 9.3E-3 1.22E8 5.7E+1
SR92 7.6E~8 6E-5 1.2E-3 8.17E7 §. 1E+0
Y91 1.7E-8 3E-5 5.7E~4 2.47E8 4,2E+0
Y92 4,6E~7 6E-5 7.8E-3 2.05E7 9.5
Y93 S5.1E=7 3E-5 1.7E=3
ZR9S5 2.7E~9 6E~5 4.5E-5 8.35E7 2.3E-1
ZR97 1.0E-9 2E-5 5.2E=5 -
NE9S 2.7E-9 1E-4 2.7E-5 8.5E7 2.,4E~1
M099 6.0E-7 4E~5 1.6E~2 2.32E7 1.4E41
TC99M 1.2E-6 3E-3 4,1E-4 2.32E7 2.8E+1
RU103 9.8E-9 8E~-5 8.5E~5 -
RULCS 6.8E-8 1BE~4 6.3E-4 - ————————
RU106 1.0E-13 1E-5 1.0E~4 © S S e o
AG110M 3.5E-10 3E-3 1.1E-5 —— ————— -
TE12M 1.4E-8 2E~5 7.4E-5
TE131M 2.4E-8 4E-5 6.0E~4 cenann e SR B
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I1SOTOPE ACTIVITY MPC FRACTION DETECTOR CPM
NAME CONCENTRATION OF MPC RESPONSE TOTAL
uCi/ml uCi/ml B/C cpm/ uCi/ml cpa
A B C D E F
(c1) (MPC1) (C1/MPC1) (CF1) (C4CF1)

TE132 2.9E-9 2E-5 1.5E~4 1.12E8 3.3E~1
1131 1.4E~6 3E-7 4,7 1.01E8 1.4E42
1132 2.5E=7 BE-5 3:2 2.63E8 6.7E+1
1133 1.2E-5 1E~6 12.3 9.67E7 1.2E+3
1134 7.2E-10 2E-5 3.6E~5 2.32E8 1.7E-1
1135 3.8E-6 LE=6 9.4E~1 1.17E8 4.4342
8134 5.1E~6 9E~6 5.7E=2 1.97E8 1.0E+2
CS136 3.3E~7 6E~5 5.5E~3 2.89E8 9.4E+]
Cs137 1.3E-6 2E-5 6.6E~2 7.32E7 9.4E~-1
C5138 8.‘!’12 _-eew e 1 065!8 102E-3
LAl42 3.2E-9 3E~-6 1.0E+3 —————— -
CEl41 1.0E-8 9E~-5 1.1E~4 —————— c———
CEl143 7.6E~-9 LE~5 1.9E-4 —e——— ————
CE144 7.6E~9 1E~5 1.9E-4 1.03E7 1.0E-2
PR143 1.4E-8 SE-5 2.8E~4 c———— -————
ND147 1.0E-9 6E~5 1.7E-9 —————— ————
w187 6.3E~-8 6E~S 1.0E~3 ———— wm—
NP239 2,3E-6 1E~4 2.3E-2 ——— ———
TOTALS T 2eabt] 7. LE+3

For the example tank, permissible discharge flow to ensure a concentration
less than MPC in the discharge canal would be:

f e 10,200 * 1
2.1E1 * 1,5

= 324 gpm

Since maximum obtainable Liquid Radwaste discharge flow is 165 gpm, chis

value would be used for the discharge, and for calculation of the alimm
setpoint.

The Liquid Radwaste Effluent Radiation Momitor Alarm Setpoint equation ii:

Alarm Setpoint = [0.8*F/f*r1(CA*CF1)]/[r4(CL1/MPC1)] + Background.

Where the¢ Alarm Setpoint s in cpm, F is 10,200 gpm, Ti(CA*CFi) is 2.4E+3
cpm, f 18 165 gpm and I1(Ci/MPCi) 18 2.1E+l unitless. These values yield

an Alarm Setpoint of 5.7E+3 cpm above background, while the expected
detector respmse is 2.4E+3 cpm. It should be noted that the iack of
detector response data for many of the nuclides makes this calculation
conservative. Additionally it should be noted that if grab sample aunalysis

of the tank indicates that no activity detectable above the LLD
requirements of Table 4.11-1 then the Liquid Radwaste Effluent Radiation

Monitor Alarm Setpoint will be set at less than 355 cpm above Background,
cpm. This 1{s the same ae the service ..ter monitors initial alarm
setpoint, see section 2.1.3.2.
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2.1.3.2 Service water and Cooling Tower Blowdown Effluent Monitor

Sorvice Water A and B and the Cooling Tower Blowdown are pumped to the
discharge tunnel which in turn flows directly to Lake Ontario. Normal flow
rates for each Service Water Pump is 15,000 gpm while that for the Cooling
Tower Blowdown is 10,200 gpm. Credit is not taken ’or any dilution of
these individual effluent streams.

The radiation detector is a sodium iodide crystal. 1Tt is a scintillation
device. The crystal is sensitive to gemma and beta radiation. However,
because of the metal walls in its sample chamber and the absorption
characteristics of water, the monitor is not particularly sensitive to beta
radiation.

Detector response Ii(Ci”CFi) will initially be assumed to correspond to
that calculated by thy manufacturer. However, this will be evaluated
within 90 days after Commercial Operstion and during every fuel cycle by
placing & diluted sample of Reactor Coolant (after a two hour decay) in a
representative monitor and noting its gross count rate. Reactor Coolent is
chosen because it represents the most likely contaminate of Station Waters.

A two hour decay is chosen by judgement of the staff of Niagara Mohawk
Power Corporation: Reactor Coolant with no decay containg a considerable
amount of very energetic nuclides which would bias the detector response
term high. However assuming a longer 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 during
shutdowns.

The initial setpoint calculation is presented as both an example and for
the purposes of documenting the calculation. It will be recalculated prior
to commercial operation and during every fuel cycle when a Radiochemical
analysis of Reactor Coolant is coryleted for E bar determination as

required by TS Tsble 4.4.5-1 or when activity is detected in the respective
effluent stream.

ISOTOPE 2 HR DECAY uPC FRACTION DETECTOR cPX

NAME ACTIVITY OF MPC RESPONSE TOTAL

CONCENTRATION uCi/ml B/C cpm/uCi/ml cpm

uCi/al
A 8 ¢ D € F

(Ci) AMPCi) _{Ci/MPC{) (CFi) (CiCFL)
H3 1.08-2 3g-3 T R R e e
r18 1.98-3 5B-4 U T R SR L L SR AR
NA24 3.78-3 3B-5 LBBUE 710 it || ot
P32 7.88-5 2B-5 Bl i e
CRS1 2.38-3 28-3 AR e LA S S e

M54 4.0EB-5 1B-4 4.0E-1 8.4287 3.4E3

) 2.98-2 1E-4 2.9E-2 1.288 3.5E6
PESS 3.98-4 8E-4 O SR R O AP 0

PES9 8.0K-5 5B-$ 1.6 8.63E7 6.983

coss 5.0E-3 9B-5 5.6E-1 1.14E8 5.7ES

C060 5.0E-4 -5 1.78-1 1.65E8 8.3E4
N163 3.98-7 3B-5 L IBAE | mbakaie e
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ISOTOPE 2 HR DECAY MPC FRACTION DETECTOR cPM
NAME ACTIVITY OF MPC RESPONSE TOTAL
CONCENTRATION Ci/ml B/C cpm/ uCi/ml cpa
Ci/ml
A B c D E F
(c1) (MPCL) (C1/MPCL) (CP4) (C4CF4L)

N165 J.0E~4 1E-4 3.0 -
Ccubs 1.1E-2 2E~4 5.5E1 ® e msmme - -
IN65 7,8E~5 1E-4 7.8E~1 o - *
ZN6M 7.4E~4 bE=5 LRl L e SN
BR83 1.3E-2 IE-6 4.3E3 e ——
B”‘ 2. ll'3 — G — 1012!8 2.4E5
RB89 1.0E~4 — N - -
SR90 2,3E~4 3E-7 7.7E2 -
SR91 6.0E~2 S5E=5 1.2E3 1.22E8 7.3E6
SR92 6.6E~2 6E~5 1.1E3 8.17E7 5.4E6
Y92 1,382 6E-5 2.2E2 2.05E7 2.7E5
Y93 1.0E-2 3E-5 3.3E2 coacanws e en————
ZR9S 4 ,0E-5 6E~5 6.7E~1 8.35E7 3,3E3
ZR97 2.9E-5 2E-5 1.5 e e Guisiesaumey
NB9S 4,1E-5 1E~4 4,1E~1 8.5E7 3,5E3
TC99M 2.2E-1 3e-3 7.3E1 2,32E7 5.1E6
RU103 5.4E-5 8E-5 6.8E~1 = ececcce. e g
RU10S 4 ,5E-3 1E~4 4.5E1 cesranes -
RUL106 8.4E-6 1E-5 8.4E~1 weananen .
AG110M 6.0E-5 3E-5 2.0 U
TE12WM 1.1E-4 2E-5 5.5 cocecces -
TEL31M 2.7B=4 4E-5 6.8 A 1 e il
TE132 +8E-2 2E-5 2.4E3 1.12E8 5.4E6
1131 1.3E-2 3E-7 4.3E4 1.01E8 1.3E6
1133 1.5E~1 1E-6 1.5E5 9.67E7 1.45E7
1134 8.0E-2 2E-5 4,0E3 2.32E8 1.86E7
I135 1.4E~1 4E-6 3.5E4 1.17E8 1.6E7
CS134 1.6E~4 9E-6 1.8E1 1.97E8 3.2E4
Cs136 1.1E~4 6E~5 1.8 2.89E8 3.2E4
Cs137 2.4E~4 2E-5 1.2E1 7.32E7 1.8E4
cs138 1.4E~2 ———— ——eeee 1.45E8 2.0E6
BAl40 9.0E-3 2E-5 4.5E2 4,99E7 4.5E5
LAL42 7.1E-3 3E-6 2.4E3 ——enee conse
CEl41 9E-5
CEl43 4E-5

CEl44 8.1E~5 1E-5 3.5 1.03E7 3.6E2
PR143 SE~5
ND147 6E=-5
w187 6E-5
NP239 2.3E-1 1E~4 2.3E3 e Ao
TOTALS Z.7E5 T.2E8
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The Service Water Effluent Radiation Monitor Alarm Setpoint equation is:
Alarmw Setpoiot = [0.,8%14{(C4*CF1)]/[t4(C4/MPC1)] + Background.

Where the Alarm Setpoint is in cpm, 4(Ci*CF{) 4is 1.2E8 cpm, and
WiCi/MPCL) {8 2.7E5 unitless. These values yield an Alarm Setpoint of
3.55E2 cpm above background. It should be noted that the lack of detector
response data for many of the nuclides makes this calculation conservative.

Liquid Effluent Concentraticn Calculation
Thie calculation documents compliance with TS Section 3,11.1.1:

The concentration of radicactive material released in liquil effluents to
UNRESTRICTED AREAS (see Figure 5.,1.3-1) shall be limited to the
concentratious specified in 10 CFR 20, Appendix B, Table II, Column 2, for
radionuclides other than dissolved or entrained noble gases. For dissolved
or entrained noble gases, the concentration shall be limited to 2 - 10E~%
microcurie/ml total activity.

The concentration of radioactivity from Liquid Radwaste, Service Water
and B and the Cooling Tower Blowdown are included in the calculation. The
caiculation is performed for a specific period of time. No credit taken

for averaging or totaling. The limiting concentration 18 calculated as
followe:

MPC Fraction = 1{ [ ze(Cie*Fs)/(MPCi*tg(Fs))]

Where: MPC Fraction = The limiting coocentration of 10 CFR 20,
Appendix B, Table II, Columm 2, for
radionuciides other than dissolved or
entrained noble gases. For noble gases, the
concentration shall be limited to 2 x 10E~4
microcurie/ml total activity, unitless

Cis = The concentration of nuclide { in particular
effluent stream s, .Ci/ml

v = The flow rate of a particular effluent
stream 8, gpm

MPCi = The limiting concentration of a specific

nuclide { from 10CFR20, Appendix b, Table
II, Column 2 (noble gas limit is 2E=-4),

«©i/nl

Ts(Cie*Fs) - The total activity rate of nuclide i, in all
the effluent streams 8, u.Ci/ml *gpm

te(Fs) - The total flow rate of all effluent streame
8, gpu.

A value of less than one for MPC fraction is considered acceptable for
compliance with TS Section 3.11.1.1.
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2.3

Liquid Effluent Dose Calculation Methodology

This calculation documents compliance with TS Section 4.11.1.2 and
4,11.1.3.1 for doses due to liquid releases. It is completed once per
month to assure that TS Section 3.11.1.2 and 3.11.1.3 are not exceeded:

The dose or dose commitment to a MEMBER OF THE PUBLIC from radiocactive
materials in liquid effluents released, from each unit, to UNRESTRICTED
AREAS (see Figure 5.1,3~1) shall be limited:

a. During any calendar quarter to less than or equal to 1.5 mresm to the
whole body and to less than or equal to 5 mrem to any organ, and

b. During any calendar year to lese than or equal to 3 mrem to the whole
body and to less than or equal to 10 mrem to any organ.

The 1iquid radwaste treatment system shall be OPERABLE, and appropriate
portions of the system shall be used to reduce releases of radioactivity
when the projected doses due to the liquid effluent, from the unit, to
UNRESTRICTED AREAS (see figure 5.1.3-1) would exceed 0.06 mrem to the whele
body or 0.2 mrem to any organ in a 31~day period.

Doses due to Liquid Effluents are calculate? monthly for the fisb ingestion
and drinking water pathways from all detected nuclides in liquid effluents

released to the uarestricted areas using the following expression from
NUREG 0133, Section 4.3.

Dt = i [A1t* 2*(dT1*Ci1*F1))

Where:

Dt - The cumulative dose commitment to the total body or any organ, t
from the liquid effluents for the total time period (dTl),
mrem

dTl = The length of the 1 th time period over which Cil and Fl are
averaged for all 1iquid releases, hours

Cil = The average concentration of radionuclide, i, 1in undiluted
féq7ig effluents during time period dTl from any liquid release,

i/m

Alt = The site related ingestion dose commitment factor to the total
body or any organ t for each identified principal geamma or beta
eaitter, mrem/hr per .Ci/ml. Table 2-2.

Fl - The near field average dilution factor for Cil during any liquid
effluent release. Defined as the ratio of the maximum undiluted
liquid waste flow during release to the product of the average
flov from the aite discharge structure to unrestricted receiving
waters times 5.9. (5.9 is the site specifice applicable factor
for the mixing effect of the discharge structure.) See the Nine
Mile Point Unit 2 Environmental Report =~ Operating License
Stage, Table 5.4-2 footnote 1.
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Ezasple Calculation = Thyroid

A seople of a radwaste tank indicates I-13i end H=3 concentrations of
1.5E-% and B8.9E-3 .Ci/cc respectively. The tank containe 20,000 gallons

of waste to be discharged. The tank is discharged at 165 gpm and there is
30,000 gpa of availabdle dilution water!

Dt = t1{A4¢®c1(dT12C411%F1)].

Where Dt mrem is the dose to organ t, Ait mrea/hr per Li/ml 41s the
ingestion dose comaitment factor, dT hours is the time interval over which
the release occurs, C{ uCi/ml is the undiluted concentration of nuclide i
in the release and Fl unitless 18 the dilution factor for the releasze.

From Table 2-2 Ait is 7.21E4 and 3.37E-1 mrean/hr per .Ci/el respectively

for I1-131 and H-3 dose to the thyroid. From the discharge and dilution
flow rate, Fl unitless can be calculated:

F1 = 165gpm/(30,000gpm 25.9) = 9,32E~04,

From the tank volume and discharge rate the length of time required for the
discharge is:

dT = 20,000 gal/165 gpm ~ 121.2 min = 2.02 hr

These values will yield 2.04E~4 and 5.65B-6 urem for I-131 and H-3
respectively for the thyroid when inserted into the equation for Dt. Thus
the total dose from the tank is 2.06E~4 mrem to the thyroid. The dose

limit to the maximun exposed organ is specified by TS Section 3.11.1.2 and
3.11.1.3.

Liquid Effluent Dose Factor Derivation Ait

Alt mrem/hr per (Ci/ml takes into account the dose frow ingestion of fish
and drinking water., It should be noted that the fish ingestion pathway is
the most significant pathway for dose from liquid effluents. The water
consumption pathway is included for comsistancy with NUREG 0133. Drinking

water 18 not routinely sampled as part of the Environmental Monitoring
Program because of ite insignificance.

The above equation for calculating dose contributions requires the use of
dose factor Ait for easch nuclide, i, which embodies the dose factors,
pathway transfer factors (e.g., bioaccumulation factors), pethway usage
factors, aud dilution factors for the points of pathway origin. The adult
total body and organ dose factor for each radionuclide will be used from

Teble E-11 of Regulatory Guide 1.109. The dose factor equation for a fresh
water site {3:

Alt = Ko?(Uuw/Dw + Uf®BF1)®DF4{
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2.5

Where:
Ait = Is the composite dose parameter for the total body or organ of
an adult for nuciide, i, for all appropriste pathways, mrem/h:

per .Ci/ml
Ko s Is the wunit conversion Ffactor, 1.14ES=1X10E6pCi/uCi x 1E2
ml/kg -:~ 8740 he/hr

Uw 2 730 kg/yr. adult water consumption

vt 3 21 kg/yr, adult fish ccnsumption

BFi s Biosccumuletion factor for nuclide, i, in fish, pCi/kg per
pCi/1l, from Table A-1 of RG 1.109

DFi a Dose conversion factor {or nuclide, i, for adults in respective
organ, t, in mrem/pCi, from Table E-11 of RG 1.109.
Dw a Dilution factor from the near field area within one-quarter mile

of the release poin’ to the potable water intake for the adult
water consumption. This is the Metropolitian Water Board,
Onondaga County intake structure located west of the City of
Oswego. From the NMP-2 ER-OLS Table 5.4-2 footnote 3 this val"e
is 463.,8. However the near field dilution factor, footnote 1 is
5.9. So as to not take double account of the near fielc
dilution the value used for Dw is 463.8/5.9 or 78.6, unitless.

Inserting the usage factors of RG 1.109 as appropriate into the equation
gives the following expression:

Alt = 1 .14E5*(730/Dw + 21*BFi)*DFi.

Example Calculation
For I-131 Thyroid Dose Factor for exposure from Ligquid Effluents:

DFi = 1.95E-3 mRem/pCi

BFi = 1.5El pCi/Kg per pCi/l
ur = 21 Kg/yr

Ow = 78.6 unitless

Ko = 1.14BS

These velues will yield an Ait Factor of 7.21E4 mRem-ml per uCi-hr as
listed on Table 2-2. it should be noted that only & limited number of
nuclides are listed on Table 2-2. These are the most common nuclides
encountered in efiluents. If a nuclide is detected for which a factor is

not listed, thenm it will be calculated and included in a revision to the
ODCH.

Sampling Representativeness

This section covers TS Table 4.11.1-1 note b concerning thoroughly mixing
each batch of liquid radwaste prior to sampling.

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

Liquid Redwaste Tank 5A and 5B at Nine Mile Point Unit 2 contain & sparger
spray ring which assist the mixing of the tank contents while it is being
recirculated prior to sampling. This sparger effectively mizxes the tank
four times faster than simple recirculation.
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Liquid Radwaste Tank 4A and 4B contain a aixing ring but no sparger.
No credit 1is taken for tne mixing effects of tne ring. Normal
recirculation flow is 150 gpm for tank SA and 5B, 110 gpa for tank 4A
dod 4B wnile =<ca tink coataios up to 25,000 gallons althougn the
entire contents are aot discharged. To assure that the tanks are
adequately mixed prior to sampling, it is a plant requiremeant that tne
tank be recirculated for tae time required to pass 2.5 times the
volume of the tank:

w

Recirculation Time = 2,5%T/R*M

wnere:

Recirculation Time Is the aloimum time to recirculate the Tank, min
2.5 Is the plant requirement, unitless

T Is tne taok volume, gal

R Is tne tecirculation flow rate, gpm.

M Is the factor that takes into account the

wixing of the sparger, unitless, four for tank
5A and B, one for tank 4A and B.

Additionally the Alert Alarm setpclat of the Liquid Radwaste Effluent
Radiation Monitor is set at a value corresponding to not amore than
twice its calculated response to the grab sample. Thus this radiation
monitor will alarm if tne grab sample is significantly lower in
activity then any part of tne tanx coatents belng discharged.

Service Water A and b aad tne Cooling Tower Blowdown are sampled from
the radiation wmoaitor oa each respective stream. These monitors
continuously withdraw a sample and pump it back to tne effluent
stream. The leagth of tubing between the continuously flowing sample
and the sample spigot coatains less than 200ml wnicn is adequately
purged by requiring a purge of at least 1 liter when grabblag a sample.

Liguid Radwaste System Operation

Tecnnical Specification 3.11.1.3 requires the Liquid Radwaste
Treatmeat System to pe OPERABLE and used when projected doses due to
liquid radwaste would exceed 0.06 mrem to the whole body or 0.2 arem
to any organ ia a 3l-day period. Cumulative doses will be determined
at leaast once per 31 days (as indicated io Section 2.3) and doses will

also be projected Lf the radwaste treatment systems are not being
fully utilized.

Full utilization will be determined on the basis of utilization of the

ladicated components of each Process stream to process contents of the
sespective system collection tanks:

1) Low Coaductivity (Waste Collector): Radwaste Filter (see Fig,
¢=2) and Radwaste Demin. (see Fig. 2-3)

2) dign Conductivity (Floor Drains) Floor Drain Filter (see Fig,
2=5) or Waste Evaporator (see F{ .. 2-6)
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3) Regenerant Waste: Regenerant Evaporator (see Fig. 2-8)

NOTE: Regenerant Evaporator and Waste Evaporetor may be used
interchangeably.

The dose projection indicated above will be performed it sccordance with
the methodology of Section 2.) when ever Liquid Waste is being discharged

without treatment in order to determine that the above dose limits are not
exceeded.
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TABLE 2-1
LIQUID EFFLUENT DETECTORS RESPONSES *

NUCLIDE (cPM/ ci/m1) x 108
Sr 89 0,78E~04
Sr 91 1.22
Sr 92 0.817
Y 91 2.47
Y 92 0.205
ir 95 0-‘35
Nb 95 0.85
Mo 99 0.232
Te 99m 0.232
Te 132 1.12
Ba 140 0,499
Ce 144 0.103
Br 84 1.12
3 131 1.01
I 133 2.63
I133 0.967
I 134 2,32
1333 1.17
Cs 134 1.97
Cse 136 2.89
Cs 137 0.732
Ce 138 1.45
Mn 54 0.842
Mn 56 1.2
Fe 59 0.863
Co 58 101‘
Co 60 1.65

Values from SWEC purchase specification NMP2-P2B1F.
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NUCLIDE T BODY

H3

Cr 81

Cu 64

Mn 54

Fe 59

Co 58

Co 60

7n 65

Sr 89

Sr 90

Zr 95

Mn 56

Mo 99

Na 24

I131

Ni 65

I 133

Cs 134
Cs 136
Cs 137
Ba 140
Ce 141
Nb 95

La 140

Ce 144

3.37E-1
1.28
4,72
8.36E2
9,40E2
2.01E2
5.70E2
3.33E4
6,44E2
1.36E5
$.91E-2
1,96E1
2,05E1
4.,09E2
1.26E2
7.53
2.78E1
5.79ES
8.86E4
J.42E5
1.41F1
2,48E-3
1.34E2
2.03E-2
9.05E-2

* Calculated in

GI-TRACT
3,37E-1
3.21E2
8.57E2
1.34E4
8.18E3
1.82E3
4,85E3
4,65E4
3.60E3
1.60E4
2.77E2
3.52E3
2.50E2
4,09€2
5.80E1
4,18E2
8.21E1
1.24E4
1.40E4
1.01E4
4,45EF2
8.36E1
1.51E6
5.63E3
5.70E2

accordance with NUREG 0133, Sectiom 4.3.1

TABLE 2-2

Ay, VALUES ~ LIQUID*

mrem - ml
g *

BONE LIVER
e 3.37E-1
i 1.01E1
-- 4,38E3
1.04E3  2.45E3
- 9.00E1
-- 2.58E2
2.32E4  7,38E4
2.24E4 -
5.52ES -
2.72E~1 B8.74E-2
- 1.10E2
—-- 1.08E2
4,09E2 4,09E2
1.54E2 2,20E2
1.,27E2 1.65El
5.25E1 9.13El
2.98E5 7.09ES
3.12B4 1,23ES
3.82E5 5.22ES
2.16E2 2.71E-1
3,23E-2 2.19E-2
4.47E2 2,49E2
1.,52E-1 7.67E=2
1.69 7.04E-1

June 1987

KIDNEY
3.37E=-1
2.81E-1
2.54E)
1.30E3

4,93E4

1,37E-1
1.40E2
2.44E2
4,09E2
3.77E2

1.59E2
2,29E5
6.85E4
1.77E5
9.22E-2
1.02E-2
2.46E2

4 . 18:“1

THYROID
3.37E-1
7.63E~1

-
-
-
e

4,09E2
7.21E4

1.34E4

LUNG
3.37E-1

1.69

6.85E2

4.0912

7.61E4
9.39E3

5.89E4

1.57E-1

| TCN-2

| TCN=2

| TON=2

‘TCN-Z
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NOTES:
R

)

(3)

(4)
(8)

(v)

INTERCHANGEABLE
PURGE OR

TEST CONNECTION  GRAB X——E—
o

SAMPLER

S.MPLER

CTOR -
(DAU)

DATA T
ACQUISITION
UNIT

GLOBE VALVE, ALL OTHER MANUALLY
OPERATED VALVES ARE BALL VALVES

REQUIRED ONLY IF SAMPLE FLUID
TEMPERATURE EXCEEDS SELLERS
DETECTOR TEMPERATURE REQUIREMENTS

P4 NORMALLY CLOSED
D<) NOFMALLY OPEN

TI-TEMPERATURE INDICATION

20w

(11)

PUMP

(6) TS.-TEMPERATURE SWITCH
(7) CS-CHECK SOURCE

(8) PI-PRESSURE INDICATOR
(9) FI.FLOW INDICATOR

(10) FS-FLOW SWITCH

(11) DRAIN CONNECTION

ODCM Fig. 2-10
FIGURE 11.5-3
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3.0

3.1

3.1'1

301.2

3.1.2.1

GASEQUS EFFLUENTS

The gaseous effluent release points are the stack and the combined
Radwaste/Reactor Building vent. (See Figure 3.5) The stack effluent
point includes Turbine Building ventilation, main condenser offgas

(after charcoal bed holdup), and Standby GCas Treatment System
exhaust. NUREG 0133 and Regulatory Guide 1.109, Rev. 1 were followed

in the development of this section.
Gaseous Effluents Monitor Alarm Setpoiants

Basis

Technical Spenification Section 3.,11.2.1 and 3.11.2.7 provide the
basis for the gaseous effluent monitor alarm setpoints.

TS Section 3.,11.2.1:

The dose rate from radicactive materials released in gaseous
effluents from the site to areas at or beyond the SITE BOUNDRY (see
Figure 5.1.3-1) shall be limited to the following!

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

b for iodine~l3l, for {odine-133, for tritium, and for all
radionuclides with half-lives greater than 8 days: Less than or
equal to 1500 mrem/yr to any organ.

TS Section 3.11.2.7:
The radioactivity rate of noble gases measured downstream of the

recombiner shall be limited to less than or equal 330,000
microcuries/second during offgas system operation.

Setpoint Determination Methodology

The alarm setpoint for Gaseous Effluent Noble Gas Monitors are based
on a dose rate limit of 500 mrema/yr to the Whole Body. These
monitors are seunsitive to only noble gases. Because of this it is
considered impractical to base their alarm setpoints on organ dose
rates due to iodines or particulates. Additionally skin dose rate is
never significantly greater than the whole body dose rate. The alarm
setpoint for the Offgas Noble Gar monitor is based on a limit of
350,000 Ci/sec. This 1is the release rate for which a FSAR
accident analysis was completed. At this rate the Offgas System
charcoal beds will not contain enough activity so that their failure
and subsequent release of activity will present a significant offsite
dose assuming accident meterology.

Stack Noble Gas Detector Alarm Setpoint Equationm:

0,8*R* 11 (C4)
Alarm Setpoint < T1(Ci"V1)

Aiarm Setpoint Is the alarm setpoint of the Steck Effluent Monmitor,
WCi/sec
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3.1.2.2

0.8 Is a Safety Factor, unitless

R Is a value of 500 mrem/yr or less depending upon the
dose rate from other releace points within the site
such that the total rate corresponds to S00 mrem/yr

(1 Is the concentration of nuclide 1, uCi/ml
F Is the Stack effluent flow rate, ml/sec
Vi Is the constant for each identified noble gas nuclide

accounting for the whole body dose from the elevated
finite plume listed on Table 3~2, mrem/yr per uCi/sec

H(ct) Is the total concentration of noble gas nuclides in
the Stack effluent, uCi/ml

Hd(Ci*vy) Is tne total of the product of the each isotope
concentration times its respective whole body plume
constant , mrem/yr per ml/sec.

It should be noted that the flow rate of the Stack effluent has been
canceled out of the above expression. The equatioun ratios the basis,
R, to the actual dose rate from the effluent, F*r{ (Ci*Vi), and
multiplies the unitless result by the actual effluent release rate,
Fe*N(Ci). Since the Stack Effluent Momiter actually measures
release rate in uCi/sec the detector response does not enter in.

Vent Noble Gas Detector Alarm Setpoint Equation:

0.8%*R*ry (C1)
(X/Q)V* N (C1*Ki)

Alarm Setpoint <

Where:

Alarm Setpoint Is the alarm setpoint of the Vent Effluent Moaitor,

uCi/sec
0.8 s a Safety Factor
R Is a value of 500 mrem/yr or less depending upon the

dose rate from other release points withiu the site
such that the total rate corresponds to < 500 mrem/yr

N Is the concentration of nuclide 1, uCi/ml
F Is the Vent effluent flow rate, ml/sec
(X/Q)v Is the highest annual average atmospheric dispersion

coefficient at the site boundry as listed in the Final
Env}tounontal Statement, NUREG 1085, Table D=2, 2.0E~6
sec/m3

Ki Is the constant for each identified noble gas nuclide
accounting for the whole body doee from the
semi-infinite cloud listed on Table 3-3, mrem/yr per
uCl /a3
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3.1 .2'3

H(C1) Is the total concentratior of noble gas nuclides i{n
the Vent effluent, «Ci/ml

H(CI*KL) Is the total of the product of the each {sotope
concentration timee {ts respective whole Dbody
immersion constant, mrem/yr per ml/m3

It should be noted that the flow rate of the Vent effluent has been
canceled out of the above expression. The equation ratios the basis,
R, to the actual dose rate from the effluent, F*(X/Q)v*ri(Ci*Ki)
and multiplies the unitless result by the actual effluent release
rate, F*NM(C1). Since the Vent Effluent Monitor actually measures
release rate in Ci/sec the detector response does not entei in,

Offgas Pretreatment Noble Gas Detector Alarm Setpoint Equation:

0,8%350,000%2, 1E=3%14 (C4{#*CF1)

Alarm Setpoint < FREL{(CL) + Background

Where:

Alarm Setpoint Is the alarm setpoint for the offgas pretreatment
Noble Gas Detector, cpm

0.8 Is a Safety Factor, unitless

350,000 Is the Technical Specification Limit for Offgas
Pretreatment, uCi/sec

2.1E-3 Is a unit conversion, 60 sec/min / 28317 wl/CF

Ci Is the concentration of nuclide, i, in the

Offgas, uCi/ml

CFi Is the Detector response to nuclide i, net
cpm/ uCi/ml See Table 3-1 for a list of nominal
values, See section 3.1.3.3 for discussion

f Is the Offgas System Flow rate, CFM

Background Is the detector response when {ts chamber 1is
filled with nonradiocactive air, cpm

i (CiCF1) Is the summation of the product of the nuclide
concentration and corresponding detector

response, net cpm

t1(CL) Is the summation of the concentration ¢f nuclides
in offgas, Ci/ml
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3'1.3

Discussion

The Stack at Nine Mile Point Unit 2 receiver the Offgas after
charcoal bed delay, Turbine building ventilatior and the Standby Gas
Treatment system exhaust. The Standby Gas Treatment system exhaust
the primary containment during normal shutdowns and maintains a
negative pressure on the Reactor Building during secon? ry
containment isolation. The Standby Gas Treatment will isclate on
high radiation during primary containment purges. The Stack is
considered an elevated release because its height (131m) is more than
2.5 Limes tne heigyht of any adjacent buildings. Nominal flow rate
for the stack is 102,000 CFM.

The Offgas system has a radiation detector downstream of the
recombiners and before the charcoal decay beds. The offgas, after
decay, is exhausted to the main stack. The system will automatically
isolate {f ite pretreatmeut radiation monitor detects levels of
radiation above the alarm setpoint.

The Vent contains the Reactor Building ventilation above and below
the refuel floor and the Radwaste Building ventilation effluents.
The Reactor Building Ventilation will isolate when radiation monitors
detect high levels of radiation (these are seperate monitors, not
otherwise discussed in the ODCM). It 4is considered a combined
elevated/ground level reiease because even though it is higher than
ény adjacent buildings it is not more than 2.5 times the height.
Nominal flow rate for the vent is 237,310 CFM.

Nipe Mile Point Unit 1 and the James A Fitzpatrick nuclear plants
occupy the same site as Nine Mile Point Unit 2. Because of the

independance of these plants safety systems, control roomes and
operating staffs it is assumed that simultaneous accidents are not

likely to occur at the different units. However, there are two
release points at Unit 2. It is assumed that if an accident were to
occur at Unit 2 that both release points could be involved. Thus the
factor R which {s the basis for the alarm setpoint calculation is
nominally taken as equal to 250 mRem/yr. If there are significant
releases from any gaseous release point on the site (>25mRem/yr)
for an extended period of time then the setpoint will be recalculated
with an appropriately smaller value for R.

Initially, and in accordance with Specification 4.3,7.11, the
Germanium multichannel analysis systems of the Stack and Vent will be
calibrated with gas, or with cartridge standards (tracesble *» NBS)
in accordance with Table 4.3.7,11-1, note (c). The quaiterly Channel
Functional Test will include operability of the 30cc chamber and the
dilution stages to confirm monitor high range capability. (See
Figure 3-6).
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3.1.3.1 Stack Noble Gas Detector Alarm Setpoint

This detector is sade of germsnium. It is sensitive to only gamma
radistion. However, because it 1is a computer based wmultichannel
analysis system it is able to acurately quantify the activity
released in terms of Ci of specific nuclides. Only pure alpha and
beta emitters are not detectable, of which there are no common noble
gases. A distribution of Noble Gases corresponding to offgas is
chosen for the nominal alarm setpoint calculation.

Offgas 18 closen because {t represents the most significant
contaminate of gasecus activity in the plant. The following
~alculation will be used for the initial Alarm Setpoint. It will be
recalculated {f a sigunificant release is encountered. In that case
the actual distribution of noble gases will be wused in the
calculation. The listed activity concentrations Ci, correspond to
offgas concentration expected with the plant design limit for fuel

failure.

IS0TOPE ACTIVITY PLUME PLUME

NAME CONC!?TRATION FACTOR PAi?OR

Ci/ml mrem-sec nrem/yr

yr=.Ci nl/sec

A B C D=(p*C)
(c4) (VL) (Cimvyi)
KR83 8.74E~2 ———-- S
KR85 4,90E-4 3.28E-5 1.61E-8
KR8 5M 1.56E-i 3.21E~-3 5.01E-3
KRE87 5.23E-1 9.98E~3 5.22E-3
KR88 5.32E-1 2,21E-2 1.18E-2
KR89 1.63 1.92E-2 3.13E-2
KR90 —e————— 1.51E-2 ———-
XE131M 3.82E-4 6.55E~-5 2.50E-8
XE133 2.C6E-1 5.93E~4 1.22E-4
XE13 M 7.35E-3 3.44E-4 2.53E~-6
XE135 5.88E~1 6.12E~3 3.60E-3
XE13 5.91E~1 6.12E-3 3,62E-3
XE137 b 7% 1 | 2.88E-3 6.08E-3
XE138 1.93 1.33E-2 2.57E~2
AR4L —— 1.61E-2 ———
TOTALS .76 3.28E-2

The alarm setpoint equation is:
alarm Setpoint = 0,8%R*14(C4)/11(C1*V1),
Where the Alarm Setpoint is in «Ci/sec, R is taken as 250mren/yr,

"C1) 1es 8.36 .Ci/ml and NCi*V4i) 41is 9.28E-2 mrem/yr per
ml/sec. These values yield an alarm setpoint of 1.80E4 .Ci/sec.
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3.1.3.2 Vent Effluent Noble Gas Detector Alarm Setpoint

This detector is made of germanium. It is sensitive to only gamma
radiation. However, because it is a computer based multichannel
analysis system it 18 able to accurately quantify the activity
released in terms of (C1 of specific nuclides. Only pure alpha and
beta emitters are not detectabla, of which there are no common noble
gases. A distribution of Noble Gases corresponding to that expected
with the design limit for fuel failure offgas 1is chosea for the
nominal alarm setpoict calculation. Offgas is chosen because it
represents the most significant contaminate of gaseous activity in
the plant. The following calculation will be used for the initial
Alarm Setpoint. It will be recalrulated if a significant release is
encountered. In that case the actual distribution of noble gases
will be used in the calculation.

ISOTOPE ACTIVITY IMMERS ION IMMER3ION
NAME CONCENTRATION FACTOK FACTOR
Ci/ml nre o-ml nrem-uml
yt-EI yr=al
A B (o D=(8*C)
KRB83 8.74E~2 7.56E~2 6.61E~3
KR85 4.90E-4 1.61E-1 7.90E-3
KR87 5.23E-1 5.92E3 3.10E3
KRB8 5.32E~-1 1.47E4 7.82E3
KR89 1.63 1.66E4 2.71E4
KR90 ——— 1.56E4 ———
XE131M 3.82E-4 9.15E1 3.50E-2
XE133 2.06E-). 2.94E2 6.06E1
XE133M 7.35E-3 2.31E2 1.84
XE135 5.88E-1 1.81E3 1.06E3
XE135M 5.91E~-1 3.12E3 1.84E3
XE137 2:11 1.42E3 3.00E3
XE138 1.93 1.83E3 1.70E4
ARG1 - 8.84E3 —————
TOTALS 8. 36 6.12E4

The Vent Effluent Noble Gas Monitor Alarm Setpoint equation is:
Alarm Setpoint = O.B*R* M (C1)/[(X/Q)v* i (Ci*R1)],
Where the Alarm Setpoint {s in Ci/sec, R is 250mrem/yr,
d(CL) 1s 8,36 uCi/ml, (X/Q) 1s 2.0E~6 sec/m3 and

"1(Ci*Ki) 1s 6.12E4 amrem/yr per ml/m3. This will yield an
alarm setpoint of 1.41E4 Ci/sec.
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! 3.1.3.3 Offgas MWoble Cas D<toctor Alora Setpoint

The Rediation Detertor is & scdium lodide crystel. It is a
‘ ceirtillation device and has & thin mylar window so that it is
‘ ssnoitive to both gamma and beta radistion. Detector response
» Li(CI®CFi) will be evaluated from isotopit anelysis of offgas

anclyzed on @ multichennel analyzer, traceable to N8BS, prior to
commercial operstion. A distribution of offges corresponding to thet
espected with the design limit for fuel frilure is used to establish

setpoint initially, essuming the nominal response listed on Table !
341 The monitor nominal response values will be confirmed during f
initial calibration using a Tronsfer Standard source traceable to the ﬁ
primary calibratior performed by the vendor. Howaver, a revision to f
the ODCH will contain «n updated distribution and totsl detector i
responss bssed on actual plent experiences. The initisl calculation |
is presented below. :

ot

- ISOTOPE ACTIVITY DETECTOR DETECTOR '
N NAME CONCENTRAT I OW RESPONSE CPH i
wCi/ml cpm/uCi/ml cpm "
A B c D &
(€1) (Cri) (ciscri)
| KR8) Sl L eenses K sl
- KRSS 4.908-4 43083 2.1
_— KRESH 1.568-1 63083 7.50E3
| KR8 7 5.238-1 8.00K3 41882
4 KR8 5.328-1 7.6083 4.04E3
f KR89 B e R g ) VI R AR
! B T e T R i R .
g KE131N 3.808<4 0 esseee eeesees :
? "33 2.068-1 1.758E3 3.60K2 i
! ~ndd0H LS . e AR S ST L S G P A 5
! Xg13! 5.888. 5.10%3 3.00E3 ;u
@ XE1I5H BRI N0 Y o e ASTE TN R 1
J XE137 2.11 4.10E3 1.7184 )
] XE128 1.93 7.1083 1.3784 !
i L S o . IR gt 3 R S, VG iy T el
, TOTALS 8.36 6. 9984

The Offgas Noble Gas Honitor Alerm Sstpoint equation is:
Alerm Sotpoint = 0.8%350,000%2 . 18-3%Li (CI"CFi)/(FRTI(CI)) » Bkg .

wWhere the Alarm Setpoint is in cpm, Li(Ci®CFi) is &.99Ea eem, £ s
25CFM  and fi(Ci) is 8.36 uCi/cec. This will yield an alerm
satpoint of 1.4085 cpm above background. Pasrticulmtes and Iodines

S ere net included in this cal-ulation because this is & noble gas *
5 monitor.

To provide en alarm in the event of failure of the offga: -vetem flow |
inetrums: :ation, the low flow alarm sotpoint will ba set st or sbove
10 scfm, (woll below normal system flow) end che high flow alerm

sotpoint will be sat at or below 120 scfm, which is well above
expected stoedy-state flow rates with o tight condenser.

TCN-
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3.2

seeoue Efflusnts Dose Rate Calculation

This section covers TS Section 4.11.2,1.1 and 4.11.2.1.2 concerning

the calculation of dose rate from gaseous effluecnts for compliance
with TS Section 3,11.2.1,

TS Section 3,11.2.1: #

The dose rate from radioactive materials released i ganecus
effluents from the site to arcas at or beyond the SITE BOUNDARY (see
Figure 5.1.3-1) shall be limited to the following:

&. For noble gases: less than or equal to 500 mrem/yt to the whole
body and less than or equal to 3000 mres/yr to the skin, and

b, For lodine~l3l, {odine~l33, for tritium, and for all )
radionuciides in particulste form with half-lives greater than § ;
days! lasse than or equal to 1500 mrea/yr to any organ:

Whole Body Dose Rate Due to Noble Gases

This calculation covers TS Section 3,11.2.1.a (for whole body) and |
4.11.2,1,1., The dose from the plume shine of elevated releases {s i
taken into account with the factovr Vi. The dose from Vent releeses
takes into account the exposure fros immersion in the semi-infinite ;
cloud and the dispersion from the point of relsase to the receptor ﬂ
which {s at the East site boundary, The release rate i@ averaged

over *he period of concern. The faectors are discussed in greater
detail later,

Whole body dose rate due to noble geaes:

mrem/yr * i [Vi®Qi~ + Ki (X/Q)veCiv])

Where! a
Vi Is the constant accounting for the gamma radiation from the
¢levated finite pluse of the Stack releases for each
ideutified noble ges nuclide, i. Llisted on Tuble 3I=2,
mrem/yr per Ci/sec j
Qis Is the release rate of each noble gas anuclide, {, from the %
Stack release averaged over the time period of concern, i
«KLi/sec p
.
K4 Ia the constant accounting for the whole body dose rate |

from immersion 1o the sepi-infinite cloud for each
identified noble gas nuclide, 1. Listed on Table 3-3,
mrem/yr per Ci/m3

-37- May 1988



3.2.2

(X/Q)v Is the highest calculated annual average relative
concentration at or beyond the site boundry for the Vent.

Final GEnvironmental Statement, NUREG 1085, Table D-2,
2,0E~6 ser/nl

Qiv Is the 1+ .se rate of each noble gas nuclide, i, frowm the
Vent release averaged over the time period of concern,
Ci/sec

Exasple Calculastion:

Assume sn analysis of the Stack and Vent Efflucats indicate that
1.81E4 and 1.26B4 Ci/sec of Xe=l33 asre being released from each
point respectively. From Table 3-2, Vi is 5.93E~4 prem/yr per
SKi/sec. From Table 3-3 Ki is 2.94E2 mrem/yr per .Ci/m3. (X/Q)v
is 2,0E~6 sec/m3. These values yield a whole body dose rate of 10.7
and 7.4]1 mrem/y¢ from the Stack and Vent respectively for a total of
48,1 mrem/yr, This value is added to the whole body dose rates
obtained from the Nine Mile Point-imit 1 and James A. Fitzpatrick
plante to obtain the site dose rate to the whole body from noble gas
releases. The whole body dose rate due to noble gases 18 specified
by TS Section 2,11.2.1.e.

Skin Dose Rate Due to Noble Gases

This calculation covers TS Section 3.11.2.1.a (for skin). K and
4,11,2,1,1, For Stack releases this calculation takes into account
the exposure from beta radiation of a semi infinite cloud by use of
the factor Li. Additionally the dispersion of the released activity
from the stack to the receptor is taken into account by use of the
factor (X/Q). Gamsa radiation exposure frcm the overhead plume is
taken into account by the factor 1.1B{,

For vent releases the calculations also take into account the
exposure from the beta and gamma radiation of the semi infinate cloud
by use of the factors Li and 1.1M{ respectively. Diepersion is taken
into account by use of the factor (X/Q). The release rate is
averaged over the period of concern., The factors are discussed |n
greater detail later.

Skiz dose rate due to noble gases:

mrea/yr = 14 [ (LI*(X/Q)s + 1.1*BL)*Qis + (L& + 1.1%M1)*(X/Q)v*Qiv])

Where:

4 Is the constant to take into account the skin dose due
to each noble gas nuc’ide, i, from immersion in the
seai-infinite cloud, @ em/yr per ,Ci/ml

M1 Is the constant accrunting for the air gamma dose rate

from immersion {r the semi-infinite cloud for each
identified noble gas nuclide, 1. Listed on Table 3-3,
srad/yr per uCi/m3 1,1 48 @& unit conversion
constant, mrem/rad
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3.2.3

Bi Is the constant accounting for the air gamma dose rate
from exposure to the overhead plume of elevated
feleases of each i{dentified poble gas nuclide, .
listed on Table 3-2, mrad/yr per .Ci/sec.

(X/Q)v Is the highest calcuiated annual average relative
concentration at or beyond the site boundary for the
Vent, Final FEuvironmental Stetement, NUREG .45,
Table D=2, 2.0E~6 sec/md

(X/Q)s Is the highest calculated annual average relative
concentration at or beyond the site boundary for the
Stack. Figal Environ’ontcl Statement, NUREG 1085,
Table D=2, 4.5E~8 sec/m

Qiv Is the release rate of each noble gas nuclide, {, from
the Vent release averaged over the time period of
concern, (Ci/sec

Qis Is the 1. ease rate of each noble gas nuclide, {, from
the Stacx release averaged over the time period of
concern, Ci/sec

Example Calculation:

Assume an analysis of the Stack and Vent Effluents indicate that
1.81E4 and 1.26E4 .C1 of Xe=133 are released from each point. From
Table 3-2, Bi s 6,12E~4 prad/yr per .Ci/sec. From Table 3-3, Li
and M{ are 3.06E2 und 3,53E2 mrem.mrad/yr per .Ci/m3 respectively.
(X/Q) for the Stack and Vent 41s 4.5E-8 and 2.0E~6 sec/ml
respectively., These values yield a skin dose rate of 12,6 snd 17.5
mrem/yr for the Stack and Vent respectively for a total rate of 30.1
wrem/yr. This value is added to the ckin dose rates obtained from
Nioe Mile Point-Uuit 1 and the James A, Fitzpatrick plants to obtain
the site dose rate to the skin from noble gas releases. The skin
gooc 2:.:0 limit due to noodle gases is specified by TS Section
A1.2,1.a.

Organ Dose Rate Due to I-131, I-133, Tritium, and Particulates with
Half~lives greater than 8 daye.

This calculat‘on covers TS Section 3.11.2.1.b and 4.11.2.1.2. The
factor P4 takew into account the dose rate received from the ground
plane, inhalction and food (cow milk) pathways. Ws apnd Wv take into
account tha atsospheric dispersion from the release point to the
location of the most conservative receptor for each of the respective

pathways. The release rate is averaged over the period of concern.
The factors are discussed in greater detail later,
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Organ dose rates due to ifodine-131, {odine~133, ctritius asnd all
radionuclides in particulate form with half-lives zreater than 8 days:

wrem/yr = tp [ 4 Pip [WeQls + WvQiv] )

where!

Pip Is the factor that takes into account the dose to an
individual organ from nuclide { through pathway p. For
inhalation pathway, nmrem/yr per Ci/e”. For ground and
food pathways, s“-mrem/yr per (Ci/sec.

b5 | Is the summation over all nuclides, 1

P Is the summation over all pathways

We, Wv Are the dispersion parameters for stack and vent ro}un
respectively for each pathway as approriate sec/m” or
1/m“, See Table 3-22.

Qis, Qiv Are the release rates for nuclide i, from the stack and
vent respectively «Ki/sec.

Example Calculation

Assume an analysis of the Stack and Vent Effluents indicate that
1.84E~]1 and 1.26E-1 (Ci/sec of I-131 are released from each point

respectively. From Table 3-4 thru 3-6 and 3-22 the following table
can be made!

ORGAN P1 GROUND P1 INHALATION P41 FOOD
or n2-wrem/yr ncem/yy n2-mrem/yr
FACTOR Ci/sec uCi/m3 uCi/wec
T BODY 2,46E7 1.96E4 1.43E9
SKIN 2.98E7 ——— ——
LIVER ———— S 3.26E9
THYROID e 1.48E7 1.07R12
LUNG —————— ———— —————
GI-LLI ——— 1.06E3 1.16E8
". 1 -3"-9 .o“!" 3.6“ -10
Wv 2.90E-9 1.42E-7 4.73E-10
WeQetWvQv 6.12E~10 1.95E-8 1.27E-10

NOTE: The Dispersiou Parsameiers given in Table 3-22 will be
revised based on the results of eavironmental surveys and
meteorological data.

From these values the following table of dose rates (mrem/yr) can be
calculated:
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ORGAN GRL ID  INHALATION  FOOD T0TAL

T BODY 1.51E-2 3.82E~4 1.82B-1 1.97k-1
SKIN 1.828=2 conenne ceenees 1 .828-2
BONE wonemee 7, I9E~4 3.52B=1 3.53E-)
IVER 8.66E~4 6. 16E~1 4, 15E-]
THYROID 2.89E-1 1.36E+2 1.36E+2
KIDNEY 1.01E-3 4.B4E~]1 4 .B5E~]

LUNG -
GI-LL1 2.07E~5 1. 47E-2 1 .47E-2

In this case the masimun dose rate to an organ is 136 mrem/yr to the
thyroid from I«131. This calculation would be repeated for all
nuclides and age groups then summed for each age group to obtain the
cose rates to all organs. The dose rate limit to the maximun exposed
organ is specified by TS Section 3,11.2.1.b.

Gaseous Effluent Dose Calculation Methodology

TS Section 3,11.2.2¢

The air dose from noble gases released in gaseous effluents, from

each unit, to asreas at or beyond the SITE BOUNDARY (see Figure
5.1.3=1) shall be limited to the following.

a. During any calendatr quarter: lass than ot equal to 5 mred for

gamma radiation and less than or equal to 10 wrad for bets
radiation, and

During any calendar year: less than or equal to 10 mrad fer

gamme radistion and leses than or equal to 20 mrad for beta
radiation,
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TS Section 3.11.2.3:

The dose to a MEMBER OF THE PUBLIC from iodime=-i3l, iodine-133,
tritiue, and all radioactive material i{n particulate form with
half-lives greater than ¥ days in gaesous effluents released, from
each unit, to areas at or beyond the SITE BOUNDARY (see Figure
5.1.31) shall be limited to the following:

&, During any calendar quarter: less than or equal to 7.5 srem to
any organ and,

b, During any calendar year: Less than or equal to 15 mtem to any
ovgan,

TS Section 3,11.2.5:

The VENTILATION EXHAUST TREATMENT SYSTEM shall be OPERABLE and
appropriate portions of this system shall be used to reduce releases
of radicactivity when the projected doses in 31 days from jodine and
particulate releases, from each unit, to areas at or beyond the SITE
BOUNDARY (eee Figure 5.1.5-1) would exceed 0.3 mrem to any organ of a
MEMBER OF THE PUBLIC.

Gamma Air Dose Due to Noble Gases
This calculation covers TS Section 3,11.2.2 and 4.11.2.2.

Gamma air dose due to noble gases released .s calculated moathly,
The factor i takes into account the cose from immersion in the
semi-infiuite cloud of the vent release. The factor X/Q takes into
account the dispersion of vent releases to the most conservative
locatien. The factor Bi takes into account the dose from exposure to
the plume of the stack releases. The release activity is totaled

over the period of concern, The factors are discussed in greater
deteil later,

Gamme air dose due to noble gases:
mrad = i [MI(X/Q)y Qqy + By Qqql

Where the constants have all been previously defined. Note that
since Q 418 expressed as Ci/sec, the constant 3,17E~8 sec ~!
given in NUREG-0133, section 5.3.1 mey be omitted, provided that the
anoual dose calculated is divided by 4 to yield quarter dose, or 12
to yield monthly dose, as applicable.

Example Calculation

Assuse an analysis of the Stack and Vent Effluents indicate that
1,42E11 and 9.91E10 .1 of Xe=133 are released from each point
respectively over the last quarter., This correlates to 1.81E4 and
1.26E4 .Ci/sec respectively. From Table 3-2, Bi is 6,12E-4 mrad/yr
per .Ci/sec. From Table 3~3 Mi 4s 3.53E2 mrad/yr per .Ci/m3.
(X/Q)v is 2.0E-6 sec/m3. These values yield & gumma air dose rate of
11.1 and 8.9 orad/yr from the Stack and Vent respectively for a total
of 20.0 mrad/yr or 5.0 mrad for the quarter. The gamma air dose
limit due to noble gases is specified by TS Section 3.11.2.2,
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3.3.2

3.3.3

Beta Air Dose Due to Noble Gases
Thie calculation covers TS Section 3.11.2.2 and 4.11.2.2.

Betas air dose due to noble gases released is calculated monthly., The
factor Ni takes into account the dose from immersion in the cloud of
all the releases. The factor X/Q takes into account the dispersion
of releases to the most conservative location. The factors are
discussed {n greater detail later.

Beta air dose due to noble gases!:
orad = TiNg[(X/Q)y Qqy + (X/Q)g Qq4)

Where the constants have all been previously defined.

Example Calculation

Assume an analysis of the Stack and Vent Effluents indicate that
1.,42B11 and 9.91E10 (€1 of Xe=133 are released from each point
respectively over the last month. This correlaves to 1.8lE4 and
1.26E4 Ci/sec respectively. From Table 3~3, N{ is ' .,05E3 mrad/yr
per Ci/m3. (X/Q) for the Stack and Vent is &4.5E~8 and 2.0E~6
sec/m3 respectively. These values yield a beta air dose of 0.9 and
26.5 mrad/yr for the Stack and Vent respectively for a total of 27.4
mrad/yr or 6.8 mrad over the last quarter. The beta air dose limit
due to noble gases is specified by TS Section 3.11.2.2.

Organ Dose Due to I-i31, I-133, Tritium and Particulates with
half-lives greater than 8 days.

This calculation covers TS Section 3.11.2.-, 3.11.2.5, 4.11.2.3, and
4.11.2.5.1, Organ dose due to I-131, I-133, Tritium and Particulates
vith half~lives greater thao 8 days released is calculated monthly.
Tne factor Ri takes into account the dose received from the ground
plane, inhalation, food {(cow milk, cov meat and vegetation)
pathways. Ws and Wv take into account the atmospheric dispersion
from the release point to the location of the moat conservative
receptor for each of the respective pathways. The release is totaled
over the period of concern. The factors are discussed in greater
detail later.

Organ dose due to iodine-131, iodine-133, tritium raedionuclides in
particulate form with half-lives greater than 8 .iye

mrem * 3../k~8 Ip [ 4 Rip [We Qie + Wv Qiv] )

Where:
3.17e-8 1s the inverse of the v mber of seconds in a year
Rip Is the factor that takes into account the dose to an

individual organ from nuclide {1 through pathway p.
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ORGAN

or
FACTOR

T DY
SKIN

BONE
LIVER

THYROID
KIDNEY

LUNG
GI-LLI

We
wv

WeQe+WvQv

o Is the summation over all nuclides 1.
'p Is the summation over all pathways p.

Ke, Wv Are the dic :reion parsmeters for the stack and vons
rupocgvoly for each psthway as appropriate sec/m
or 1/m“, See Table 3-22,

Qis, Qiv Are th. smount of activity of nuclide { released from
the stack or veut respectively over the pariod of
concern, .Ci, If activity released i{s given 1{n
terms of release rate, Ci/sec, then the constant
3.17E~8 sec”™ way bde oumitted, provided that the
anoual dose calculated 1s divided by 4 to yield
quarter dose, or 12 to yield nmonthly dose, as
applicabdle,

Example Calculation

Assume an analysis of the Stack and Vent Effluents indicate that
1.,45E6 and 9.9E5 €1 of 1-131 are released from each point
respectively over the last quarter., This correlates 1.84E-l and
1.26E-1 .Ci/sec reepectively. Calculate the dose to a childs

organs, From Tables 3-8,11,13,16 avd 19 the following table can be
made!

Ri=GROUND R1~INHALATION R4=MILK R4~MEAT R{-VEGETATION
-%-rgu/xt !rillit ‘%i’t!./!r

[ sec u ] v sec

a ! -
————— «.81E4 6.51E8 8.26E6 1.,43E8
Eaeee 1062!7 2017111 2.75!9 ‘.75;10
———— 7.88E4 1.08E9 1.3787 2,36E8
———— 2.84E3 5.83E7 7.40ES 1.28E7
1.,34E-9 8.48E~9 3.64E-10 1,15E-9 9..2E-10
2090!"9 1 l‘2!-7 ‘073!‘10 10.‘!" 105 'E-g
6012!.10 1 .95!"3 1 .29!'10 ‘o“!‘lo 306‘& -10

From these values the following table of annual dose (mrem) can be calcuisted:

ORGAN
T BODY
SKIN
BONE
LIVER
TPYROID
KIDNEY
LUNG
GI-LL1

GROUND I 10N MILK MEAT . TOTAL

T 0%E-2 - T.60E-2 7.10E-3 %—z T 0%E-2
) Q1) T S— - - 1,28E-2
R 1 ) 8.40E~2 3.,69E-3 5.18E-2 1.40E-l
cmmmeee 9§ 38E-4 8.45E~2  3,71E=3  5.21E-2 1.41E-l
SeaEnee 30 16!'1 2‘00 1023 17.2 ‘06.7

cmm—mme ] 54E=3 1.39E=1 6.11E-3 8,54E-2  2.32E-l
cmmmnne 5, S4F~5 7.52E=3  3,30E-4  4.63E-3 1.25B-2
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3.4

3.4,1

In this case the maxisus quarterly dose to the child organ 1is 46,7/4
* 11.7 mrem to the thyroid from I-131. The calculation would be
repeated for all ouclides and age groups end summed to find the
saximus dose to any organ, The dose limit to the maximum exposed
organ 1is specified by TS Section 3.11.2.3 and 3,11.2.5.

Gaseous Effluent Dose Factor Definition and Derivation
Bi and Vi~ Plume Shine Factor For Gamme and Beta Doses (Table 3-2)

Bi (wred/yr per .Ci/sec) is calculated by modeling the effluent
from the Stack as a line source with an elevation above ground equal
to the stack height (131lm).

From "Introduction to Nuclear Engineering” by Lamarsh, page 410, the
flux o at a point a distance of x from an infinite line emitting §
gammas/sec per cm ist

o= §/4x,

§ 1is proportional to release rate Q (.Ci/sec) and inversly to wind
speed U (cm/sec)!

s = Q/v.

The distance of an individual on the ground from the elevated plume
is approximately equal to the height of the stack ! (meters). The
gamma radiation from the plume is attenuated by the air. This is
proportional to the exponential of the negative product of the stack
height h (m) and the air attenuation coefficient Uo, 1/m:
exp (=Uo*h).

This 1is & conservative assumption because only the portion of the
plume directly overhead is at a distance of h. The bulk is much
further away.

Additionally, there i1s a dose buildup factor which, from RG 1.109
Appendix F-11, 12, is equal to:

1+[(Uo=Ua)*Vo*h}/Va

where Ua (1/m) is the air energy absorption coefficient .
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The dose D at a point is proportional to the flux o, energy E (Mev)
of the radiation, air energy absorption coefficient Ua (m~l) and unit
conversion constant K:

D= K‘O'E'Ul .

Substitution in the above formuls for flux from an infinite line
source yields:

D = Ke$eE®Ua/[4og],
Substitution for S yields:

D = KRQWE®(a/[4ngey]),
Substitution for x of Stack height h yields:

D = K*QRE®Ua/[4*h*y],

Factoring in the air attenuation and corresponding dose buildup
factors yields.

D = K*QWE*[Ua+(Uo=~Ua)*Uo*h jexp(=Uoth)/[4*h%y],

BL 1s the gamma air dose received on the ground for a given release
raty Q. Thus!

B = D/Q = K*E*[Us+(Uo~Ua)®Uo*h |*exp(=Uo*h)/[4*he*y ],
Where!

K = 1,447E4 -r.d-din-3lnov-uC1-yr. U is 5.71 wm/sec and the other
symbols are as discussed above.

To calculate Vi (mrem/yr per uCi/sec), the factor to account for the
Total Body dose rate for a given relesse rate Q  uCi/sec) a&
conversion ratio of 1.l mrem/mrad is assumed between tissue and air
doses. If the Total Body tissue density Td (gm/cc) is assumed to be

Sgm/ce (like a rock) and Ut (cm2/gm) 1s the energy absorption for
tissue then: 4

Ve 1. 1%B%exp(~Td*Ut),
Example Calculation

Ua, Ue and Ut all vary with the energy of the radiation. Figure
3.5-6 and Table 3.5-1 (b-muscle) of the "CRC Handbook of Radiation
Measurement and Protection" 1ist values for the variables. For a
0.25 Mev gamma:

Uo = 0,0145 m-l
Ua = 0,0036 m~l
Ut = 0,0306 cm2/gm.
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These values will yield a factor of 4.38E~3 and 4,14E~3 mred, srem/yr

per uCi/sec respecti a2 y for B and V. Similarily for the primary
energies of Xell5 the following table is obtainable:

INERGY YIELD B v

MEV nrad/yr/uCi/sec mres/yr/uCi/sec

0.25 0.9 4.38E-3 4. 14E-3

0.6 0.03 9.38E-3 8.77E-3

0.7 0.01 1.06E~2 9.97E-3
TTOTALS FACTORING IN THE YEYLDS: TIIESY GOTEST

These values correspond to those listed on Table 3-2, It should bde
noted that ocrly a limited number of nuclides are listed on Table
3=2, These are the n st common noble gas nuclides encountered in
effluents, If a nouclide i{s detected for which a factor is not
iisted, then it will be calculated and included ip a revision to the
opem,

3.4.2 Semi~Infinite Cloud Immersion Dose Factors (Table 3-3)
Ki, 11, M1 and Ni sre the factors which take into account the dose
from immersion in the semi-infinite cloud of gaseous releases. These
are takea from RG 1.109, Table B~l, and multiplied by 1lE6 to convert
from units of mrem,mrad/yr per pCi/m3 to mrem,mrad/yr per uCi/m3.

3.4, Dose Rate Factor for I-131, I1-133, Tritiue and Particulates with
Half-lives greater than 8 days.

Table 3-4, Ground Plane

P{ (m2-mrem/yr per uCi/sec) takes into account several factors among
theve are the dose rate to the total body from exposure to radiation
deposited on the ground. (From NUREG 0133, section 5.2.1.2)

INSERT SYMBOLS

Where !

K' * a constant of unit coversion, 109 pCi/ .01,

K" ®= g constant of unit conversion, 8760 hr/year.

'y ® the decay constant for the ith radionculide, sec “1.
t * the exposure period, 3.15 z 107 gec (1 year) .

DFGy = the ground plane dgu coaversion factor the the {th
radionuclide (mrem/h: per pCi/m*).

The deposition rate onto the ground plane results in a ground plane
concentration that {s assumed to persist over a vear with
radiological decay the only operating removal mechaniss for each
radioouclide. The ground plane dose conversion factors for the ith
radiocuclide, DFGy, are presented in Table E~6 of Regulatory Guide
1,109, in units of mrem/hr per pCi/m
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Resolution of the units vields:
Py (Ground) = 8.76 x 10° DPG (1-e '1%)/1y

Example Calculation

For the 1-131 total body dose rate factor for exposure from the
ground:

i * 9.98E~7 sec-l
DFGY * 2,%90E~9 prem/hr per Ci/m2

These values will yiele a P1 factor of 2.46E7 ml-wrem/yr per uCi/sec
as listed on Tabdle 3-4, It should be noted that only a limited
number of nuclides are listed on Table 3-4, These are the most
common nuclides encountered in effluents. If & nuclide {s detected
for which a factor is not listed, them it will be calculated and
included in a revision to the ODOM.

P{ (m2-mrem/yr per uCi/sec) also takes into account the dose rate to
the skin from exposure to the ground.

Uxample Calculation
For the 1-13] skin dose rate factor for exposure from the ground!

q * 9,98E~7 gec~l
DFGY * 3.40E~9 mrem/hr per pCi/m2

These values will yield a Pi factor of 2.98E7 n2-mrem/yr per uCi/sec
as listed oo Table 2-4., It ghould be noted that only a limited
nubmer of unuclides are listed on Table 3-4. These are the most
common nuclides encountered in effluents. If a nuclide is detected

for which a factor is not listed, then ith will be calculsated and
included in a revision to the ODCM.

Table 3-5, Inhalation

Pi (arem/yr per uCi/m3) also takes intc account the dose rate to

;n;i:u;)or;nno from inhalation exposure. (From NUREG 0133, section

Py = K'(BR) DFA, (mrem/yr per SLC1/03)
Where!
K' ® a constant o ait conversion, 10 pii/ict.
BR = the breathing rate of the infant age group, in l3lyr.

DFA = the organ inhalation dose factor for the infant age group
for the ith radionuclide, in arem/pCi., The total body is
considered as an organ in the selection of DFAy.
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The age group considered 1y the infant group. The infant's breathing
rate is taken as 1400 /vr from Table E~5 of Regulatory Guide
1,109. The dinhalation dose factors for the infant, DFA( are

presented in Tadle E~10 of Regulatory Guide 1.109, o units of
mren/pCi .

Resolution of the units yeilds:

Py (inhalation) * 1.4 x 10° DFA 4.

Exasple Calculation:

For the I-131 thyroid dose rate factor for exposure from inhalation:
DFAL = 1,06E~2 mrem per pCi

This value will yield a P4 factor of 1.48E7 mrem/yr per uCi/md as
listed on Table 3-5, It should be noted that only & limited number
of nuclides are listed on Table 3-5. These are the most common
nuclides encountered in effluents. If a guclide 1s detected for
which a factor 1s not listed, then it will be calculated and included
in a revision to the ODCM,

Tatle 3«6, Food (Cow Milk)

Pi (m2-mrem/yr per uCi/sec) also takes into account the dose rate to
various organs from the ingestion of cow milk. (From NUREG 0133,
section 5.2.1.3)

INSERT SYMBOLS HERE

Where !
K' = a constent of unit conversion, 106 pCi/ ,0f,
Q * the cow's consumption rate, in kg/day (wet weight).
Ugp * the infant's milk cousumption rate, in liter.’vr,
Yp ® the agricultural productivity by unit area, in k./l:
Fa ® the stable element transfer coefficients, in days/liter.
r = fraction of deposited activity retained on cov's feed gLass.

DFLy = the maximum organ ingestion dose factor for the ith
radionuclide, in mrea/pCi.

'y ® the decay constant for the ith radionuclide, in sec "1,

y * tue decay constant for removal of activity on leaf and
plant surfaces by weathering, 5.73 «x 10°7  sec
(corresponding to a 14 day half-time).

tg * the transport time fros pasture to cow, tc milk, to infant,
in sec.
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A fraction of the airborne deposition is csptured by the ground plane
vegetation cover. The captured material {s removed from the
vegetation (grass) by bdoth radiological decay and weathering
processes.

The values of Q!. qﬁf' and Y, are provided in Regulato Guide
1,109, Tables E-3, E~5, and E fS. as 50 kg/day, 330 liters/day and
0.7 kg/m*, respectively., The value t¢g 18 provided io Regulatory
Guide 1.109, Table E~15, as 2 days (1.73 x 105 geconds). 1The
fraction, r, has a value of 1.0 for radiolodines and 0.2 for
particulates, as presented in Regulatory Guide 1,109, Tuble E~15.
Table E~1 of Regulatory Guide 1.109 provides the stable element
transfer coefficients, F,, and Table E~14 provides the ingestion
dose factors, DFL,, for the infant's organs.

Resclution of the units yields:

e
oteen) ¢ ax1p0 dew DR, [07M10) (0 ememyr per LCi/nee)
Y v

for all radionuclides, except tritium.

The concentration of tritium 4n wilk is based on its airborne
concentration rather than the deposition rate.

Py o KK el 0ML [0.78(0.6/K)) (wrem/yr per ufi/w

Where :
K'" * a constant of unit conversion, 103 gn/kg.
H ® absolute humidity of the atmosphere, in ;l/l’/
0.75 = the fraction of total feed that is water.

0.5 = the ration of the specific activity of the feed grass water to
atmospheric water.

From Table E~1 and E-14 of loaulatory Guide 1,109, the values of r’
and DFPLy for tritium are 1.0 x 10°2 day/liter and 3.06 x 10
nrem per pCi, respectively. Assuming an average absolute humidity of
8 ;rnlolloto;3, the resolution of units yields:

Py (food) = 2.4 x 103 mrem/yr per u.Ci/m’
for tritium, only
Example Calculation:
For I-131 thyroid does rate factor for exposure from cow wilk

ingestion:
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Jl‘l‘

r ® 1.0 unitless for lodines
Fa = 6E~3 days/liter

o0y 5 4tyLmeine

‘w * 5,73E~7 gec~l
tf = 1.73E+5 sec

These values vill yield a P{ factor of 1.07E12 mrem/yr per uCi/sec as
listed on Table 3-6. It should be noted that only ¢ limited number
of nuclides are listed on Table 3-6, These are the most common
nuclides encountered in effluents. If a nuclide is detected for
wvhich a factor is not listed, then it will be calculated and included
in a revision to the ODCM,

Doese Factor for 1I-131, 1~-133, Tritium and Particulates with
half-lives greater than 8 days.

TABLES 3.7 to 3,10, Ri VALUES - INHALATION

Ry (mrem/yr per uCi/m3) takes into accour: several factors, among
these are the dose rate to various organe from inhalation exposure.
(From NUREG 0133, Section 5.3.1.1).

Ry = K'(BR), (DFA{), (mrem/yr per .Ci/w?)
Where:
K' = a constant of unit conversion, 106 pCi/ uCt .

(BR)y - th!/brcothing rate of the receptor of age group (a),in
nv/yr.,

(DFA )y = the organ inhalation dose factor for the receptor of
age group (a) for the ith radionuvclide, in mrem/pCi.

The total body is considered as an orgac in the
selection of (DFAy),.

The bresthing rates (BR), for the various age groups are tablulated
below, as given in Table E-5 of the Regulatory Guide 1.,109.

Age Group () Bresthing Rate (a%/yr)
Infant 1400
Child 3700
Teen 8000
Adult 8000

Inhalation dose factore (DFAy), for the various age groups are
given in Tables E-7 throught E~10 of Regulatory Guide 1,109.

Example Calculationt
For the I-131 {nfant thyroid dose factor for exposure from inhalation:
DFAL = 1.06E-2 mrem per pCi
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These values will yield a Ri fector of 1.48E7 arem/yr per uCi/ed as
1"7.ed on Teble 3-7. It should be noted thet only & limited nuaber
ot ouclides are listed on Table 3-7 theu 3-10. These are the most
comnon nuclides encountered i{n effluents. If a nuclide is detected

for which a factor is not listed, them it will be calculated nd
iocluded in & revision to the ODCM.

TABLE 3-11, R{ VALUES - GROUND PLANE

Ri (m2-mrewm/yr per uCi/sec) also takes into account the dose from

exposure to radiation depcsited on the ground. (From NUREG 0133,
Section 5.3.1.2).

Ry ® K'K"(SF)DPGy [(1~e'1%) /1y ] (w?*mrem/yr per Ci/sec)

Where!
K' ® a constant of unit conversion, 10° pCi/ uCt .
K" ® a constant of unit conversion, 8760 hr/year.

'y * the decay constant for the ith radionuclide, sec™l,

t * the exposure time, 4.73 z 108 gec (15 years) .

DPGy = the ground plane gou conversion factor for the ith radionuclide
(mrem/hr per pCi/e®)

SF = the shielding factor (dimensionless).

A shielding factor of 0.7 is suggested ia Teble E-15 of Regulatory Guide

1,109, A tabulation of DFGy ,alues 1s presented in Table E~6 of Regulatory
Guide 1.109.

Ezample Calculationt

for the I-13]1 total body dose fa~.tor for exposure to the ground:

M o= 9,988«7 sec-l
DPGL = 2,80E~9 mrea/hr per pCi/m2

These valuee wil) yield a R{ factor of 1.7287 m2-arem/yr per uCi/sec as
listed on Teble 3-11. It should be noted that only » limited number of
nuclides are listed on Table 3-11. These ave the nost common nuclides
encountered in effluents. If a nuclide 12 detected for which a factor 1o not
listed, then it will be calculated and included in & revision of the ODCM.

R (m2-mrea/yr per uCi/sec) also takes into account the dose to the skin from
exposure to the ground.
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Example Calculation:
For the 1-131 ckin dose factor for exposure to the ground:

i * $.98E~7 sec~l
DFGi = 3.40E~9 mrea/hr per pCi/m2.

These values wiis yies! & Ri factor of 2.09E7 m2-mrem/yr per uCi/sec
as listed on Table 3-11. It should be noted that only a limited
nusber of nuclides are listed on Table 3-11. ‘These are the most
common nuclides encountered in effluents. If a nuclide i{s detected
for which a factor is not listed, then it will be calculated an
included in & revision to the ODOM.

TA®LES 3-12 to 3-15, Ri VALUES - COW MILK

Ri (m2-mrem/yr per uCi/sec) also takes into account the dose rate to
various organs from the ingestion of milk for all age groups. (From
NUREG 0133, Section 5.3.1.3).

: v (X . -\ .
N T riemg, | 4 ST

(! aren/yr por uC1/s0¢)

Where!
K' ® a constant of unit conversion, 106 pCi/ uCd .
Qp - the cow's consumption rate, in kg/day (wet weight).

U.p * the receptor's milk consumption rate, in liters/yr.

¥ the a.riculturgl productivity by unit area of pasture feed
grase, in kg/m

Yg * the a t%culturtl productivity by unit area of stored feed,
in kg/m“.

Fg = the stable element transfer coefficients, in days/liter.

r = fraction of deposited activity retained on cow's feed grass.

(DFLy) g * the organ ingestion dose factor for the ith
radionuclide for the receptor in age group (a), in
mrem/pCi.

\y * the decey constent for the ith radionuclide, in sec ~1.
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Ay = the decay constant for removal of sctivity on leaf and
plant surfeces by westhering, 5.73 x 10°7 e -}
(corresponding to & 14 day half-time).

tg = the trensport time from pasture to cow, to milk, ‘o
receptor, in sec.

ty = the transport time from pasture, to harvest, to cow, to
milk, to receptor, in sec.

fp = fraction of the year that the cow is on pasture
(dimensionless).

‘g " fraction of the cow feed that is pasture gress while the

cow is on pasture (dimensionless).

SPECIAL NOTE: The above equation is applicable in the case that the
milk enimal is & goat.

Milk cettle are considered to be fed from two potential sources,
pasture grass and ctored feeds. Following the developrent in
Reguiastory OCuide 1.109, the value of fg will be considered unity.|ycn..
f, will be considered to be 0.5 for a May to October grating season.

Tabulated below are the wppropriste parameter values and thelr
reference to Regulatory Guide 1.109. 1In case that the milk animel is
& goat, rather than a cow, refer to Regulatory Guide 1.109 for the
appropriate parameter values.

Facameter Yalue Iable
r (dimensionless) 1.0 for radiciodine E-15
0.2 for particulates E-~15
Fa (days/liter) Each stable ¢lement E-1
Ugp (liters/yr) - Infant 330 E-5
- Child 330 E-S
- Teen 400 B-5
- Adult 310 B-$
(DFLy)y (mrem/pCi) Bach radionuclide B-I1 to E-14
Yp (kg/m?) 0.7 B-15
Y, (kg/m?) 2.0 -5
te (seconds) 1.73 x 10% (2 days) E-1%
ty (seconds) 7.78 x 10% (90 days) £-1%5
Qp (kg/day) 50 E-3

The concentration of tritium in milk is based on the airborne
concentration rather than the deposition, Therefore, the Ry e
based on (x/Q):

R{ = K'K"FgQpU pDFLy(0.75(0.5/H)) (mrem/yr per uCi/ad)
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Where!
K" * a constant of unit conversion, 103 go/kg .
H * absolute humidity of the atmssphere, in gn/m?
0.75 = the fraction of total feed that is water.

0.5 = the ratio of the specific activity of the feed grass water to
atmospheric water.

and other paramete:s and vglues are given above. The value of H s
considervd ae 6 grams/meter’, {n lieu of site specific Snformation.

Example Calculation:

For 1«131 {nfant t'iyroid dose factor from milk {ingestion:

r ® 1.0 unitless for lodines

Fm = 6 E-3 days/liter for cows and 6E~2 for goats
DFLL = 1.39E~2 mrenm/pCH

i = 9.98E~7 gec ~1

w = 5,73E~7 sec -1

tf = 1.73E+5 gec.

Theee values will yield a factor of 5.26Ell and 6.31Ell mrem/yr per
uCi/sec respectively for cow and goat milk. However, the actual dose
to the infant thyroid is also dependant on the highest relative
deposition at respective cow and goat locations. At the Nine Mile
Point Nuclear Station these deposition coefficients are 4.73E~10 and
1.33E-10 m~2 respectively for cows and goats. Becouse the goat
deposition {s relatively so such smaller than the slightly larger Ri
factor, cow milk 1s the limiting wilk. If the location of the cow
and goat milk receptors changes so that this is no longer true then
the Ri factor wiil be revised accordingly. Table 3-12 list the
{nfant thyroid dose factor from I-131 as 5.26Ell mrem/yr per
uCi/sec. It should be noted that only a limited number of nuclides
are listed on Table 3-12 thru 3~15. These are the most common
nuclides encountered in effluents. If a nuclide is detected for
which a factor 1s not listed, then it will be calculated and included
in & revision to the ODCM,

TABLES 3-16 - 3-18, R4 VALUES - COW MEAT

Ry (m2-mrem/yr per uCi/sec) also takes into account the dose rate
to various organs from the ingestion of cowmeat for all age groups
except infant. (From NUREG 0133, Section 5.3.1.4)

-l
(1ef # ‘o™ “t,

C Qylu) X
o) - :zﬁ Foleriom,), [ .’.'.I. T e

3
(" mram/ - oer uC1/00e)
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Where:

Fg ® the stable element tranefer coefficients, in days/kg.
Ugp® the receptor's meat consumption rate for age (a), in kg/yr.
t¢ ® the transport time fros pasture to receptor, in sec.

ty, ® the traasport time from crop field to receptor, in sec.

Tabulated below are the appropriate parameter values and their
reference to Regulatory Guide 1.109.

Parameter Val Table(RG1.109)
r (dimensionless) 1.0 for radiciodine E~15
0.2 for particulates E-15

F¢ (days/kg Each stable element F=l
Uap (kg/yr - Infant 0 E-S

= Child bl E-$

~ Teen 65 E~5

=~ Adult 110 E-5
(DFLy) SyrollpC1) Each radionuclide E~11 to E~14
Y, (kg/wd) 0.7 E-15
Yy (kg/m?) 2,0 E-15
t¢ (seconds) 1.73 x 10 (20 days) E~15
ty, (seconds) 7,78 x 106 (30 days) E-15
Qp (kg/day) 50 E-3

The concentvation of tritium {uc meat 1s based on the airbornme
concentration rather than the deposition. Therefore, the R; 1is
based on [x/Q):

A - :'t-°v,n,u..(lrl,). [0.750.5/N)) (wrem/yr por uCi/md)

vhere all terms are defined above in this manual.
Exasple Calculation:
For I-131 child thyroid dose factor from cow meat ingestion.

Ff = 2,.9E-3 days
r * 1.0 unitless for lodines
D'u . 50721-3 “../wo

These values will yileld a Ri factor of 2.75E9 m2-mrem/yr per uCi/sec
a8 listed on Table 3-16. It should be noted that only a limited
oumber of nuclides are listed oo Table 3-16 thru 3-18. These are the
moet ommon nuclides encountered in efflucots., If a nuclide is
detected for which a factor is not liated, then it will be calculated
in & revision to the ODCM.
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T =19 - v - ON

Ri (m2-sres/yr per uCi/sec) also takes into sccount the dose to
various orgens from the ingestion of vegetation for all age groups
except inreut. (From NUREGC 0133, Section 5.3.1.5).

The {ontegrated concentratics in vegetation consumed by man follows
the expression developed in che derivation of the w’lk factor. Man
is considered to consume two types of vegetation (fresh and stored)
that differ only ino the time period between harvest and consumptiocn,

therefore: ’ ol Y N
“ o [';ﬁ%n:’l (m"c[":'.' m’“f'a' "\;

-

(nz

‘wram/yr per yCi/3e%)

K' * a constant of unit conversion, \o‘ pCi/uCi.

L
v * the consumption rate of fresh \“fy vegetation the rec rin
Y grouw (a), in hgsyr. w ol

-

:r.:motm PAta Of stared vegetation by the receptor in age grous (s).

the fraction of the anmua! (ntake of fresh leafy vegetstion grown'locally.
the fraction of the amua) intake ¢f tiored vegetation grown locally,

" seconds, fy vegetation ang its consumption,

o
—
.

-
=3
L

5 -

. the s time Detwmen
- “:::: harvest of stored vegetation and it consusption,

Yy * the vegetation aresl density, n kg/m?.
and all other factors are defined in this manual.

Tabulated below are the appropriate parameter values and their
reference to Regulatory Guide 1.109.

faramater Yalve Table
r (¢imensioniess) 1.0 for radioiodines £
0.2 for particulates £
(OFL), (mrem/pCt) Cach redionuc)ide €11 to €-14
U (kg/yr) - Infant 0 €5
« Child 2 £-%
« Teen «@ €3 i
- Aguit (7 €8
v (kg/ye) = Infant 0 €8
- Chilg 520 £-8
« Teen 630 €8
- Agult 520 €8
f (dimensioriess) site specific (defauit » 1.0)
fo (dimensioniess) site specific (default » 0.76) (see RGIJOPDIge 28)
t, (secones) s.010" (1 ay) (18
%) (veconas) 5.0 1 0% (66 @am) €18
O 2.0 €8
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3.4.5

The contentration of tritium in vegetation is based on the airborme
concentration rather than the deposition. Therefore, the Ry 1is
based on [x/0Q]:

g . L
O BT ufv' (ORL(), [0.78(0.8/M)) (wrem/yr ser uCi/a)).

where all terms have been defined above and in this manual.

Example Calculation
For 1-131 child thyroid dose factor to the from vegetation ingestion:

r - 1.0 unitlese for lodines
DFLYL = 5,72E~3 mrem.pCi.

These values will yield a Ri{ factors of 4,75E10 m2-mrem/yr per

Ci/sec as listed on Table 3-19., It shoulA be noted that only a
limited number of nuclides sre listed on Table 3-19 thru 3-21. These
are the most common nuclides encountered in effluents. If & nuclide
is detected for which a factor is not listed, then it will be
calculated and included in a revision to tha ODCM.

X/Q and Wv ~ Dispersion Parameters for Dose Rate, Table 3-22

The dispersion parameters for the whole body and skin dose rate
calculation correspond to the highest annual average dispersion
parameters at or beyond the unrestricted area boundary. This (s 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 wethodology
of Regulat.iy Guide 1.111, Rev. i. The Steck was modeied as an
elevated release point because {ts height is more than 2.5 times than
any adjacent bduilding. The Vent was modeled as a ground level
release because even though it is higher than any adjacent building
it is not more than 2.5 times the height.

The NRC Final Enviroumental Statement values for the Site Boundary
X/Q and D/Q terms were selected for use in calculating Effluent
Monitor Alarm Points and compliance with Site Boundary Dose Rate
specifications because they are couservative when compared with the
corresponding NMPC Environmental Report values. In addition, the
Stack "intern.ttent release” X/Q was selected in lieu of the
"continuous” value, since it is slightly larger, and also would allow
not making a distinction between long term and short term releases.

The dispersion parameters for the organ dose calculations were
obtained from the Environmental Report, Figures 7B-4 (Stack) and 7B-8
(Vent) by iocating velues corresponding to currently existing (1985)
pathways. It should be noted that the most conservative pathways do
not all exist at the same location. It is conservative to assume
that a single individual would actually be at each of the receptor
locations.
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3.4.6

3.5

3.6

3.7

Wv and Ws ~ Dispersion Parameters for Dose, Table 3-22

The dispersion parameters for dose celculations were obtaincs chiefly
from the Nine Mile Point Unit 2 Eovi<onmental Report Appendix 7B, as
noted in Section 3.4.5. These were calculated using the methodology
of Regulatory Guide 1.111 and NURE( 0324, The Stack was modeled as
4n elevated release point because {ts height i{s more than 2.5 times
than any adjacent building. The Vent was modeled as a combined
elevated/ground level release because even though it {s higher than
any adjacent building it {s not more than 2.5 times the height.
Average meterology over the appropriste time period was used.
Disnersion parameters not available from the ER were obtained from
C.T. Main Data report dated November, 1985, or as described 1in
Section 3.4.5, the FES.

I1-133 Estimation

The Stack and Vent Effluent Monitor at Nine Mile Point-Unit 2 are on
line isotopic monitors. They are designed to automatically collect
iodine samples on charcoal cartridgee and isotopically analyze them
with a sensitivity which exceeds the LLD requirement on TS Table
4.11-2 of 1E-12 Ci/cc. During those time periods in which the
I-133 analysis cannot meet the LLD requirement, the I-133
concentration will be estimeted as 4 times the I1-131 concentration,
or by ratio applied to the I~-131 concentration. The ratio will be
determined at least quarterly by analysis of short duration samples.

Use of Concurrent Meteorological Data vs. Historical Data

It 1s the intert of NMPC to use dispersion parameters based on
historical meteorological data to set alarm points and to determine
or predict dose and dose rates in the environment due to Era~ous
effluents. When the methodology becomes available, it is the intent
to use meteorological conditions concurrent with the time of release
to determine gaseoue pathway doses. Alarm pointe and dose
predictions or estimates will still be based on historical data. The
ODCM will be revised at that time.

Technical Specification 3.11.2.4 requires the Gaseous Radwaste
Treatment System to be in operation whenever the main condenser air
e jector system is in operation., Since the system was designed
vithout a bypass, station design results in compliance with the
specification. The compounents of the systes which must operate to
treat offgas are the Preheater, Recombiner, Condenser, Dryer,
Charcoal Adsorbers, HEPA Filter, and Vacuum Pump. See Figures 3-1,
3-2, and 3-3, Offgas System.
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3.8

Veutilation Exhaust Trestmeat Syetes Operation

Techoical Specification 3.11.2.5 requires the Ventilation Exhsust
Treatment System to be OPERABLE when projected doses in 31 days due
to iodine and particulate releases would exceed 0.3 mrem to any organ
of a member of the public. The appropriate components, vhich affect
f{odine or particulate release, to be OPERABLE are:

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

Whenaver one of these filters is not OPERABLE, iodine and particulate
dose projections will be made for the remainder of the current
calendar month, and for each month (at the time of calculating
cusulative wmonthly dose contributions) that the filter remains
inoperable, in accordance with 4.11.2.5.1. Predicted releave rate
will be used, with the methodology of Section 3.3.3. See Figure 3-5,
Gaseous Radiation Monitoring.
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TABLE 2-1

OFFGAS PRETREATMENT*
DETECTOR RESPONSE

NUCLIDE NET CPM/,Ci/cc
Kr 85 4.30E+3

¥r 850 4,80E+3

Kr 87 8.00E+3

Xe 132 1.75E43

Xe 133m -

Xe 135 e

Xe 137 8.10E+3

Xe 138 7.10E+3

*Values from SWEC purchase specification NMP2-P2PLF
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TABLE 3-2
PLUME SHINE PARAMETERS *

Ny UIDE B (mrad/v- - Ci/sec) Vi (mrem/yr ¢ .Ci/sec)
Kr 83e 2.5,1E-5 3.28E-5
Kr 85 3.39e-3 3,21E-3
Kr 85m 1.04E~2 9.98E~3
Kr 87 2.34E-2 2.21E-2
Kr 88 2.01E-2 1.92E-2
Kr 89 1.59E-2 1.51E-2
Xe 131 6.90E~5 6.55E~5
Xe 133 6.12E~4 5.93E~4
Xe 1330 3.62E~4 J.44F-4
Xe 135 4.31E-3 4.098-3
Xe 135m 6.55E-3 6,128-3
Xe 137 3.07E-3 2,88E-3
Xe 138 1.38E-2 1.33E-2
Ar 41 1,69E-2 1.61L-2

*l1 and V‘ are calculated for critical site boundary location; 1.6km

in the easterly direction.
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TABLE 3-3
DOSE FACTORS *

Nuclide K(y-Body)** Ly(6-Skin)e® M, (y-Air)ees Ny(B-Atr)eee

Kr 83m 7.56E~02 —e 1.93E1 2.88E2
Kr 85m 1.17E3 1.46E3 1.23E3 1.97E3
ir 85 1.61E1 1.34E3 1.72E1 1.95E3
Kr 87 5.92E3 9.73E3 6.17E3 1.03E4
Kr 88 1.47E4 2.37E3 1.52E4 2.93E3
Kr 89 1.66E4 1.01E4 1.73E4 1.06E4
Kr 90 1.56E4 7.29E3 1.63E4 7.83E3
Xe 13lm 9.15E1 4.76E2 1.56E2 1.11E3
Xe 133w 2.51E2 9.94E2 3.27E2 1.48E3
Xe 133 2.9482 3.06E2 3.53E2 1.05K3
Xe 135m 3.12E3 7.11E2 3.36E3 7.39E2
Xe 135 1.81E3 1.86E3 1.92E3 2.46EC
Xe 137 1.42E3 1.22E4 1.51E3 1.27E4
Xe 138 8.83E3 4.13E3 9.21E3 4.75E3
Ar 41 8.84E3 2.69E3 9.30E3 3.28E3

*Frow, Tablie B-l.Regulatory Guide 1.109 Rev. 1
**arem/yr per ..Cilns.

**tprad/yr per ~rC1/l3.
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TARLE 3-4
Py VALUE® - GROUKD PLANE®®
2
¢ - aren/yr
“Ci/sec
NUCLIDE TOTAL BODY

H 3 ———-

C - - -

6.€%u0 7.85E6
1.10E9 1.29E9
3.88E8 4.56E8
5.27E8 6.18E8
4.40E9 5.17E9
6.87ES 7.90E8

3.06E4 3.56E¢4

3.44E8 3.99E8
3.50E8 4&.12E8
3.71E8 6.61E6

2.46E7 2.98E7

3.50E6 6,26E0
2.81E9 3.28E9
1.15E9 1.34E9
2.93E7 3.35E7

2.10E8 2.38E8
1.95E7 2.20E7
5.85E7 0.77E7

®Daughter Decay Product. Activity level and effective half 1ife assumed to

equal pavent nuclide.

*®Calculated in accordance with NUREGC 0133, Section 9:2.1.2,
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P1 VALUES - INHALATION®®

mrem/yr

JF1/n3

NUCLIDE LIVER T. BODY THYROID KIDNEY LUNG GI-LLI

M3 6.47E2 6.47E2 6.,47E? 6.47E2 6.47E2 6.47E2
5.31E3 5.31E3 5.31E3 5.31E3 5.31E3 5.31E3

.o 8.95E1 5.75R1 1.,3281 1.28E4 3.57E2

4.98E3 4.98E3 1.00E6 7.06E3

Fe 59 9.48E3 1.02E6 2.48E6
Co 58 1.82E3 7.77E5 1.11Eé
Co 60 1.18E4 64.51E6 3.19E4
Zn 65 1.93E4 3.11E4 3.25E4 6.47E5 5.14E4
Sr 89  3.98ES - 1.14E4 e 2.03E6 6.40E4
Sr 90 4.09E7 - 2.59E8 - 1.12E7 1.31E5
Z2r 95 1.135ES 2.79E4 2.03E4 3,114 1.75E6 2.17E4
*Nb 95 1.57Eé 6.4 3E3 3.78E3 4.72E3 4,79E5 1.27E4
Mo 99 == 1.65E2 3.23E1 2.65E2 1.35E5 4.B7E4
I 131 3.79Eé4 b.bLEL 1.96E4 1.48E7 5.18E4 - 1.06E3
1133 1.32E4 1.92E4 5.60E3 3.56E6 2.24E4 - 2.16E3
Cs 134 3,96E5 7.03E5 7.45E4 - 1.90E5 7.97E4 1.,33E3
Ce 137 5.49E5 6.12E5 4.55E4 1.72E5 7.13E4 1.33E3
Ba 140 5.60E4 5.60E1 2.90E3 1.34£1 1.60E6 3,84E¢
®*La 140 5.05E2 2.00E2 5.15E1 - 1.68E5 8.48E4
Ce 141 2.77E4 1.67E4 1.99E3 5.25E3 5.17E5 2.16E4

Ce 144 3.19E6 1.21E6 1.76E5 5.38E5 9.84EB 1.48E5

*Daughter Decay Product. Activity .e<:ul and effective half l1ife assumed to
equal parent nuclide.

?%Calculated in accordance with NUREG N133, Section 5.2.1.1.
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TABLE 3-6

P VALUES = FOOD (Cow Milk)#***

pt - srem/yr + uCi/sec

NUCLIDE BONE LIVER T, BODY THYROID KIDNEY LUNG GI-LLI

*H 3 e 2.40E3 2.40E3 2,403 2,40E3 2,40E3 2.40E3
*C 14 3.23E6 6.89E5 6.89E5 6.89E5 6.89E5 6.89E5 6.89E5

Ce 3]l == e 1.64E5 1.07E5 2.34E4 2.08E5 4,78E6
Mo 54 «~- 3.97E7 8.99E6 e 8.80E6 - 1.46E7
Fe 59 2.28E8 3.99E8 1.57E8 s e 1.18E8 1.91E8
Co 58 ==~ 2.47E7 6.16E7 .o - o 6.15F7
Co 60 == 8.98E7 2.12E8 . - e 2.14E8
Zn 65 5.65E9 1.94E10 8.94E® e 9.40E9 e 1.64E10
Sr 89 1.28E10 ~-~- 3.67E8 e .. - 2.63E8
Sr 90 1.,24E11 -~ 3.15R00 ~- - - 1.55E9
Zr 95 6,93E3 1.,69E3 1.20E2 we 1.82E3 e 8.41E5
*%Nb 95 7.07E5 2.91E5 1.68E5 e 2.09E5 - 2.46E8
Mo 99 ==~ 2.12E8 4.13E7 o 3.17E8 e 6.98E7
I 131 2.77E9 3.26E9 1.43E9 1.07E12  3.81E9 - 1.16E
1133 3.69E7 5.37E7 1.57E7 9.77E9 6.31E7 - 9.09E\
Cs 134 3,71E10 6.92E10 6.99E9 -t 1.78E10 7.31F9 1.88EB
Cs 137 5.24E10 6.13E10 4,35E9 w 1.65E10 6.67E9 1.92E8
Ba 140 2.45E8 2.45E5 1.26E7 - 5.83E4 1.51E5 6.03E7
**la 140 3.79E2 1.49E2 3.84E1 we s -w 1.75E6
Ce 141 4,41E4 2.69E4 3.17E3 .- 8.30E3 - 1.39E7
Ce 144 2,37E6 9.69E5 1.33E5 e 3.92E5 we 1.3€E8

*arem/yr per uCi/m3.
*#Daughter Decay Product. Activity level and effective half life assumed to

equal parent nuclide.

#**Ca1culated in accordance with NUREG 0133, Section 5.2.1.3.
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TABLE 3-7
Ry VALUES - INHALATION = INFANT**

mrem/yr
«WCi/m
NUCLIDE BONE LIVER T, BODY THYROID KIDNEY LUNG GI-LLI
H3 - 6.47E2 6.47E2 6.47E2 6.47E2 6.47E2 6.47E2
C 14 2.65E4 5.31E3 5.31E3 5.31E3 5.31E3 5.31E3 5.31E3
Cr 51 == - 8.95E1 5.75E1 1.32E1 1.28E4 1.57E2
Mn 54 == 2.53E4 4,97 13 .- 4,98E3 1.00E6 7.06£2
Fe 59 1.36E4 2,35E4 9,48E3 - - 1.02E6 2.48E4
Co 58 ==~ 1.22E3 1.82E3 - - 7.77E5 1.11E4
Co 60 == 8.02E3 1.18E4 -- -- 4.51E6 3.19E4
Zn 65 1.93E4 6.26E4 3.11E4 - 3.25E4 6.47E5 5.14E4
Sr 89  3.98BE5 - 1,14E4 - -- 2.03E6 6.40E4
Sr 90 4.09E7 - 2.59E6 - - 1.12E7 1.31E5
2r 95 1.15ES 2,79E4 2.03E4 - 3.11E4 1.75E6 2.17E4
*db 95 1.57E4 6.4 3E3 3.78E3 - 4,72E3 4,79E5 1.27E4
Mo 99 == 1.65E2 3,23E1 -- 2.65E2 1.35ES 4.87E4
I-131 3.79E4 4. 44E4 1.96E4 1.48E7 5.18E4 - 1.06E3
I133 1.32E4 1.92E4 5.60E3 3.56E6 2.24E4 -- 2.16E3
Cs 134 3,96ES 7.03ES 7.45E4 -- 1.90ES 7.97E4 1,33E3
Cs 137 5.49ES 6.12ES5 4.55E4 - 1.72E5 7.13E4 1.33E3
Ja 140 5,60E4 5.60E1 2.90E3 - 1.34E1 1.60E6 3.84E4
*La 140 5.05E2 2.00E2 5.15E1 - - 1.68E5 8.48E4
Ce 141 2.77E4 1.67E4 1.99E3 - 5.25E3 S.17E5 2.16E4
Ce 144 3,19E6 1.21E6 1 76ES - 5.38E5 9.84E6 1.48E5

*Daughter Decay Product. Activity level and effective half 1ife assumed to
equal parent nuclide.
*®*This and following Ri Tabies Calculated in accordance with NUREG 0133,

Section 5.,3.1, excpet C 14 values in accordance with Regulatory Guide 1.109
Equation 7 -8,
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TABLE 3-8
R1 VALUES - INHALATION - CHILD

Brem/yr
1C1/E3

NUCLIDE LIVER T. BODY THYROID KIDNEY LUNG GI-LLI

H3 o 1.12E3 1.12E3 1.12E3 1.12E3 1.12E3 1.12E3
3.59E4 6.73E3 6.73E3 6.73E3 6.73E3 6.73E3 6.73E3

-e 1.54E2 8.55E1 2.63E1 1.70E4 1.08E3

54 4.29E4 9.51E3 o= 1.00E=« 1.58E6 2.29E4

59 3.34E4 1.67E4 1.27E% 7.07E4

58 1.77E3 3.16E3 1.11E6 3.44E4

60 1.31E4 2.26E4 7.07E6 9.62E¢

Zn 65 4.26E4 1.13E5 7.03E4 7.14E4 9.95E5 1.63E4
Sr 89 5.99E5 -e 1.72E4 - 2.16E6 1.67E3
Sr 90 1.01E8 - 6.44E6 o= 1.48E7 3.463E5
Zr 95 1.90ES 4.1BE4 3.70E4 5.96E4 2.23E6 6.11E4
*Nb 95 2.35E4 9.18E3 6.55E3 8.6.E3 6.14E5 3.70E4

Mo 99 o 1072E2 5.26&1 3.9222 1035E5 102755
I 131 4.BlE4 4.81E4 2.73E4 7.88E4 - 2.84E3

I 133 1.6624 2.03E4 7.70E3 3.38E4 o= 5.48E3
Cs 134 6.51ES 1.01E6 2.25E5 3.30E5 1.21E5 3.85E3
Cs 137 9.07ES 8.25E5 1.28E5 2.82E5 1.04E5 3.62E3
Ba 140 7.40E4 6.48El 4,33E3 2.11El 1.74E6 1.02E5
®La 140 6,44E2 2.25E2 7.55E1 e 1.83E5 2,26E5
Ce 141 3.92E4 1.95E4 2.90E3 8.55E3 5.44ES 5.66E4

Ce 144 6.77E6 2.12E6 3.61E5 1.17E6 1.20E7 3.89E5

*Daughter Decay Product. Activity level and effective half life assured to
equal parent nuclide.
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TABLE 3-9

Ry VALUES - INHALATION - TEEN

Brem/yr
uCi/l3

NUCLIDE LIVER T, BODY THYROID KIDNEY LUNG GIl-LL1

H3 s 1.27E3 1.,27E3 1.27E3 1.27E3 1.27E3 1.27E3
c 2.60E4 4.87E3 4.87E3 4.87E3 4. 87E3 4.B87E3 4.87E3
re 31 e 1.35E2 7.50E1 3.0781 2.10E4 3.00E3
Mu 4 5.11Eé 8.40E3 1.27E4 ++98E6 6.6BE4
Fe 59 3.70E4 1.43E4 1.53E6 1.78E5
Co 58 2.07E3 2.78E3 1.34E6 9.52E4
Co 60 1.51E4 1.98E4 8.72E6 2.59E5
65 3.86E4 1.34E5 6.24E4 1.24E6 4,66E4

89  4.34E5 - 1.25E4 2.42E6 3.71E5

90 1.08E8 - 6.68E6 1.65E7 7.65E5

95 1.46E5 4.58E4 3.15E4 6.74E4 L.69EH 1.,49E5
1.86E4 1.03E4 5.66E3 1.00E4 7.51E5 9.68E4

e 1.69E2 3.22E1 4,11E2 1 .54E5 2.69E5

3.54E4 4.91E4 2.64E4 8.40E4 - 6.49E3

1.22E4 2."'\SE4 6 22E3 3.59E4 - 1.03E4

5.02E5 1.13E6 5.49E5 3.75E5 1.46E5 9.76E3

6.70E5 B.4RTS 3.11E5 3.04E5 1.21E5 8.48E3

5.47E4 6.70E1 3.52E3 2.28E1 2.03E6 2.29E5

4.79E2 2.36E2 6.26E1 e 2.14E5 4.87E5

2.84E4 1.90E4 2.17E3 6.14E5 1.26E5

4.B9E6 2,02E6 2.62E5 1.34E7 8.64E5

*Daughter Decay Product. Activity level and effective half 1ife assumed to
equal parent nuclide.
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NUCLis. =8
H3 e

C 14 1.82E4
Ce 81l ==

Mn 54 -

Fe 59 1.18E4
Co 58 ==

Co 60 ==

Zn 65 3.24E4
Sr 89  3.04E5
Sr 90 9.92E7
2r 95 1.07ES
*Nb 95 1.41E4
Mo 99 ==

I 131 2.52EA
1133 B8.64E3
Ce 134 3.73E5
Cs 137 4.,7BES
Ba 140 3.90E4
*1la 140 3.44E2
Ce 141 1.99E4
Ce 144 3,43E6

TABLE 3-10

R, VALUES - INHALATICN = ADULT

mrem/yr
uCi/l3

LIVER T. BODY THYROID KIDNEY LUNG
1,26E3 1.26E3 1.26E3 1.26E3 1.26E3
3.41E3 3.41E3 3,41E3 3.41E3 3.41E3
we 1.00E2 5.,95E1 2.28E1 1.44E4
3.96E4 6.30E3 e 9.84E3 1.40E6
2.78E4 1.06E4 .- e 1.02E6
1.58E3 2.07E3 ot - 9.28E5
1.15E4 1.48E4 - e 5.97E6
1.03E5 4.66E4 - 6.90E4 8.64E5
- 8.72E3 e b 1.40E6
bt 6.10E6 - - 9.60E6
3.44E4 2,33E4 - 5.42E4 1.77E6
7.82E3 4,21E3 - 7.74E3 5.05ES
1.21E2 2.30E1 .- 2.91E2 9.12E4
3.58E4 2.05E4 1.19E7 6.13E4 -
1.48BE4 4.52E3 2.15E6 2.58E4 -
8.48ES5 7.28E5 - 2.87E5 9.76E4
6.21E5 4.2BES - 2,22E5 7.52E4
4.90E1 2.57E3 we 1.67E1 1.27E6
1.74E2 4,58E1 e e 1.36E5
1.35E4 1.53E3 wo 6.26E3 3.62E5
1.,43E6 1.84E5 - 8.48BE5 7.78E6

*Daughter Decay Product.
equal parent nuclide.

GI-LLI
1.,26E3
3.41E3
3,32E3
7.74E4
1.88E5
1.06E5

2.85E5
5.34E4
3.50E5
7.22E5
1.50E5
1.04E5
2.48E5
6.28E3
8.88E3
1.04E4
8.40E2
2.18E5
4.58E5
1.20E3
8.16E5

Activity level and effective half life assumed to
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TABLE 3-11
R, VALUES - GROUNDU PLANE
ALL AGE GROUPS

L mrem/yr + uCi/sec

NUCLIDE TOTAL BODY SKIN
H3 ot "o

C 14 - e

Cr 51 4.65E6 5.50E6
Mn 54 1.40E9 1.64E9
Fe 59 2.73E8 3.20E8
Co 58 3.80E8 4.4 5E8
Co 60 2.15E10 2.53R0
Zn 65 7.46E8 8.57E8
Sr 89 2.16E4 2.51E4
Sr 90 - e

Zr 95 2.45E8 2.85E8
*Nb 95 2.50E8 2.94E8
Mo 99 3.99E6 4.63E6
1131 1.72E7 2.09E7
I133 2.45E6 2.98E6
Cs 134 6.83E9 7.97E9
Cs 137 1.03E10 1.20E10
Ba 140 2.05E7 2.35E7
*1a 140 1.47E8 1.66E8
Ce 141 1.37E7 1.54E7
Ce 144 6.96E7 8.07E7

*Daughter Decay Product. Activity level and effective half life assumec
to equal parent nuclide.
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TABLE 3-12

R, VALUES - COW MILK - INFANT

B 2-'rem/yt t+ uCi/sec

NUCLIDE LIVER T. BODY THYROID KIDNEY LUNG GIl-LL1

*H 3 2.38E3 2.38E3 2.38E3 2.38E3 2.38E3 2.38E3
aC 14 6.89E5 6.89E5 6.89E5 6.89E5 6.89E5 6.89E5
Cr 51 .- 8.35E4 5.45E4 1.19E4 1.,06E5 2.43E6
Mn 54 2.51E7 5.68E6 ~e 5.56E6 - 9.21E¢
Fe 59 2.13E8 8.38E7 6.29E7 1.02E8
58 1.39E7 3.46E7 J.46E7

60 5.90E7 1.39E8 1.40E8
65 3.53E9 1.21E10 5.58E9 1.02E10

89 6.93ES e 1.99E8 1.,42E8

yU 8.,19E10 == 2.09E10 1.02E9

95 3.85E3 9.39E2 6.66E2 1.01E3 4.68E5

95 3.93E5 1.62E5 9.35E4 1.16E5 " 1.37E8

99 == 1.04E8 2,03E7 1.55E8 3.43E7
1.60E9 7.04E8 5.26E11 1.87E9 5.72E7

2.64E7 7.72E6 4.79E9 3.10E7 4.46E6

4.49E10  4.54E9 1.16E10  &.74ES 1.22E8

4.06E10 2,.88E9 1.09E10 4.41E9 1.,27E8

1.21E5 6.22E6 2.87E4 7.4 2EA 2.97E7

7.35E1 1.89E1 iy - 8.63E5

1.39E4 1.64E3 7.18E6

6,10ES 8.,34E4 8.54E7

*mrem/yr per Ci/m.

*2Daughter Decay Product. Activity level and effective ,alf life assumed to
equal parent nuclide.
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TABLE 3-13

ki VALUES - COW MILK - CHILD

021r0l/yr t uCi/sec

NUCLIDE BONE LIVER T. BODY THYROID KIDNEY LUNG GI-LLI
*H 3 e 1.57E3 1.,57E3 1.57E3 1.57E3 1.57E3 1.57E3

*C 14 1.65E6 3.29EC 3.29E5 3.29E5 3.29E5 3.29E5 3.29E5

Cz 51 == i 5.27E4 2.93E4 7.99E3 5.34E4 2.80E6
Mn 54 == 1.35E7 3.59E6 o 3.78E6 e 1.13E7
Fe 59 6.52E7 1.06E8 5.26E7 e - 3.06E7 1.10E8
Co 58 == 6.94E6 2.13E7 e we ot 4.05E7
Co 60 == 2.89E7 8.52E7 .- g - 1.60E8
Zn 65 2.63E9 7.00E? 4.35E9 .o 4.41E9 - 1,23E9
Sr 89 3.64E% L 1.04E8 "o o e 1.41E8
Sr 90 7.53E10 -~ 1.91E10 == - s 1.01E9
Zr 95 2.17E3 4,77E2 4.25E2 - 6.83E2 b 4,98E5
*%*Nb 95 2.10E5 8.19E4 5.85E4 - 7.70E4 - 1.52E8
Mo 99 =~ 4.07E7 1.01E7 - 8.69E7 - 3.37E7
I 131 6.51E8 6.55E8 3.7¢78 2,17E11 1.08E9 - 5.83E7
1133 B8.58E6 1.06E7 4.01E6 1.97E9 1.77E7 e 4.27E6
Ce 134 1.50E10 2.45E10 5.18E? - 7.61E9 2.73E9 1.32E8
Cs 137 2.17E10 2.08E10  3.07E9 e 6.78E9 2.44E9 1.30E8
Ba 140 5.87E7 5.14E4 3.43E6 e 1.67E4 3.07E4 2.97F7
**1a 140 8,92El 3.12E1 1.05E1 e - e 8.69E5
Ce 141 1.15E4 5.73E3 8.51E? - 2.51E3 - 7.135E6
Ce 144 1.04E6 3.26E5 5.55E4 e 1.80E5 - 8.49E7

*mrem/yr per Ci/m3.
**Daughter Decay Product. Activity level and effective half life assumed to
equal parent nuclide.
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TABLE 3-14

Ry VALUES = COW MILK =~ TEEN

nz-nrcl/yr + uCi/sec

NUCLIDE BONE LJVER T. BODY THYROID KIDNEY LUNG
*H 5 - 9.94E2 9.94E2 9.94E2 9.94E2 9.94E2
*C 14 6.70E5 1.34E5 1.34E5 1.34E5 1.34E5 1.35E5
Ce 31l == - 2.58E¢ 1.44E4 5.06E3 3.69E4

Mo 54 == 9.01E6 1.79E6 - 2.69E6 -

Fe 59 2.8B1E7 6.57E7 2.54E7 o= e 2.07E7

Co 58 =~ 4.55E6 1.05E7 - - .-

Co 60 == 1.86E7 4.19E7 - "o kg

Zn 65 1.34E9 4.65E9 2.17E9 et 2.97E9 -

Sr 89 1.47E9 - 4,21E7 o - -

Sr 90 4.45E10 -~ 1.10E10 =~ - --

Zr 95 9.34E2 2.95E2 2.03E2 .- 4.33E2 -
R%*Nb 95 9.32E4 5.17E4 2.85E4 - 5.01E4 -

Mo 99 == 2.24E7 4.27E6 - 5.12E7 -

I131 2.68ES8 3.76E8 2.02E8 1.,10F11 6.47E8 e

1133 3.53E6 5.99E6 1.83E6 8.36E8 1.05E7 -

Cs 134 6.49E9 1.53E10 7.08E9 - 4.85E9 1.85E9

Cs 137 9.02E9 1.20E10  4.18E9 - 4.08E9 1.59E9

Ba 140 2.43E7 2.98E4 1.57E6 - 1.01E4 2.00E4
*®1a 140 3.73El 1.83E1 4.87E0 - - -

Ce 141 4.67E3 3.12E3 3,58E2 - 1.47E3 -

Ce 144 4,22ES 1.74E5 2,27E4 - 1.04E5 i

*mrem/yr per 1/m3.
**Daughter Decay Product.
equal parent nuclide.

GI-LLI
9.94E2
1.34E5
4.34E6
1.85E7
1.55E8
6.27E7
2.42E8
1.97E9
1.75E8
1.25E9
6.80E5
2.21E8
4.01E7
7.44E7
4.53E6
1.90E8
1.71E8
3.75E7
1.05E6
8.91E6
1.06E8

Activity level and effective half life assumed to
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TABLE 3-15
Ri VALUES ~ COW MILK = ADULT

m 2---t-cl/yr + uCi/sec

NUCLIDE BONE LIVER T, BODY THYROID KIDNEY LUNG GI-LLI
'H 3 e 7063!2 7063£2 706322 706322 7:63‘2 :.63!2

*C 14 3.63E5 7.26E4 7.26E4 7.26E4 7.26E4 7.26E4 7.26E4

Cr 31 == ve 1.48E4 8.85E3 3.26E3 1.96E4 3.72E6
Mn 54 == 5.41E6 1.03E6 - 1.61E6 o 1.66E7
e 59 1.61E7 3.79E7 1.45E7 >e . 1.06E7 1.26E8
Co 58 =~ 2.70E6 6.05E6 - -n oe 5.47E7
Co 60 == 1.10E7 2.42E7 - e .o 2.06E8
Zn 65 B.71EB 2.77E9 1.25E9 - 1.85E9 s 1.75E9
Sr 89 7.99E8 e 2.29E7 = " e 1.28E8
Sr 90 3.15E10 == 7.74E9 e - el 9.11E8
Ir 95  5.34E2 1.71E2 1.1672 -e 2.69E2 - 5.43E5
*®Nb 95 5.46E4 3.04E4 1.63E4 - <.00E4 et 1.84E8
Mo 99 == 1.24E7 2.36E6 - 2.81E7 -= 2.87E7
I 131 1.48E8 2.12E8 1.21E8 6.94E10 3.63E8 - 5.58E7
1133 1.93E6 3.36E6 1.02E6 4.94E8 5.86E6 s 3.02E6
Ce 134 3.74E9 8.89E9 7.27E9 - 2.88E9 9.55E8 1.56E8
Cs 137 4.97E9 6.80E% 4.46E9 - 2.31E9 7.68E8 1.32E8
Ba 140 1.35E7 1.69E4 8.83E5 - 5.73E3 9.69E3 2.77E7
**1a 140 2,07E1 1.05E1 2.76E0 s =e it 7.67E5
Ce 141 2.54E3 1.72E3 1.95E2 - 7.99E2 - 6.58E6
Ce 144 2.29ES 9.58E4 1.23E4 we 5.68E4 - 7.74E7

*arem/yr per uCi/m3.
*%Laughter Decay Product. Activity level and effective half 1ife assumed to
equal p_rent nuclide.
-75- May 1986
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NUCLIDE BONE
*H 3 e
*C 14 5.29E5
Cz S ==
Mn 54 =~
Fe 59  2.04E8
Co 58 ==
Co 60 ==
Zn 65 2.38BE8
Sr 89 2.65ES8
Sr 90 7.01E9
Zr 95 1.51E6
*%Nb 95 2.41E6
Mo 99 =~
1131 B8.27E6
1133 2.87E-1
Cs 134 6.09E8
Cs 137 B8.99ES8
Ba 140 2,.20E7

**1a 140 1 67E2

Ce 141

Ce 144

1.17E4

1.48E6

TABLE 3-16

R, VALUES - COW MEAT - CHILD

LIVER

2.34E2
1.06E5
5.15E8
3.30E8
9.41E6
4.64E7
6.35EE

3.32E5
9.38E5
5.42E4
8.32E6
3.55E~1
1.00E9
8.60E8
1.93E4
5.84E1
5.82E3

4.65E5

*arem/yr per Ci/m>.
**Daughter Decay Product.
equal parent nuclide.

nz-lrollyt t+ uCi/sec

T, BODY THYROID KIDNEY  LUNG
2.34E2  2.34E2  2.34E2  2.34E2
1.06E5  1.06E5  1.06E5  1.06ES
4.55E3  2.52E3  6.90E2  4.61E3
1.3766 == 1.44B6 -
1.6588  -- - 9.58E7
2.88E7 == - ok
1.3788 - -- -
3.9588  -- 4,00E8 -
7.5786 == -- --
1.7889 == -- -
2.95E5 - 4.75E5 ==
5.71E5 == 8.82E5  -=
1.34E4 == 1.16E5 ==
47386  2,75E9  1.37E7 -
1.34E=1  6.60E=1  5,92E-1 ==
2.11E8 == 3.10E6  1.11E8
1.2788 == 2.80E8  1.01E8
1.2886 - 6.27E3  1.15E4
19780 -- -- --
8.64E2 == 2.55E3  --
7.91E4 == 2.5765 ==

Gl-LLI

2.34E2
1.06E5
2.41E5
4.32E6
3.44E8

5.49E7
2.57E8
1.12E8
1.03E7
9.44E7
3.46E8
1.74E9
4.48E4
7.40E5
1.,43E-1
5.39E6
5.39E6
1.11E7
1.63E6
7.26E6
1.21E8

Activity level and effective half 1ife assumed to

«Jbe
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NUCLIDE BONE
." 3 -
*C 14 2.81E5
Cg 31 =
Ma 54 ==
Fe 59 1.15E8
Co 58 ==
Co 60 ==
Zn 65 1.59E8
Sr 89 1.40E8
Sr 90  5.42E9
Zr 95 8.50ES
®*%Nb 95 1.40E6
Mo 99 ==~
I 131 4.46E6
1133 1.55E-1
Cs 134 3.46E8
Ce 137 4.BBESB
Ba 140 1.19E7
**la 140 9.12E1
Ce 141 6.19E3
Ce 144 7.87ES

TABLE 3-17

Ri VALUES = COW MEAT - TEEN

LIVER
1.94E2
5.62E4
4,506
2.69E8
8.05E6
3.90E7
5.52E8

2.68E5
7.74E5
3.90E4
6.24E6
2.62E-1
8.13E8
6.49E8
1.46E4
4,48E1
4.14E3

3.26E5

*mrem/yr per (Ci/m3.
**Daughter Decay Product.
equal parent nuclide.

021rol/y t+ uCi/sec

T. BODY THYROID KIDNEY LUNG
1.94E2 1.94E2 1.94E2 1.94E2
5.62E4 5.62E4 5.62E4 5.62E4
2.93E3 1.62E3 6.39E2 4.16E3
8.93E5 - 1.34E6 e
1.04E8 - - B.47E7
1.86E7 - -- -
8.80E7 - et -
2.57E8 - 3.53E8 i
4.01E6 ot e -
1.34E9 - -- e
1.84E5 - 3.94E5 .=
4,26E5 - 7.51E5 e
7.43E3 - 8.952E4 --
3.35E6 1.82E9 1.07E7 -
8.00E-2 3.66El 4.60E-1 ==
3.77E8 e 2.58E8 9.87E7
2.26E8 e 2.21E8 8.58E7
7.68E5 - 4.95E3 9.81E3
1.19E1 - - -
4,75E2 - 1.95E3 -
4,23E4 - 1.94E5 e

GI-LLI
1.94E2
5.62E4
4.90E5
9.24E6
6.36E8
1.11E8
5.09E8
2.34E8
1.67E7
1.52E8
6.19E8
3.31E9
8E4
1.23E6
1.99E~1
1.01E7
9.24E6
1.84E7
2.57E6
1.18E7

1.98E8

Activity level and effective half life assumed to

"=
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NUCLIDE BONE
*H 3 -
*C 14 3.33E5
Ce 3]l ==
Mn 54 ==
Fe 539 1.44E8
Co 58 ==
Co 60 ==
Zo 65 2.26E8
Sr 89 1.66E8
Sr 90 8.38E9
Zr 95 1.06E6
®%*Nb 95 1.79E6
Mo 99 ==
I131 5.37E6
1133 1.85E-1
Cs 134 4.35E8
Cs 137 5.B8ES
Ba 140 1.44E7
*%la 140 1.11E2
Ce 141 7.38E3
Ce 144 9,33ES5

TABLE 3-18

R, VALUES - COW MEAT - ADULT

i

nz-nnl/yr + oCi/sec

LIVER T, BODY THYROID KIDNEY LUNG
3.25E2 3.25E2 3.25E2 3.25E2 3.25E2
6.66E4 6.66E4 6.66E4 6.66E4 6.66E4
e 3.65E3 2.18E3 8.03E2 4.B4E3
5.90E6 1.13E6 w 1.76E6 e
3.39E8 1.30E8 .o it 9.46E7
1.04E7 2.34E7 - e e
5.03E7 e 1@ i o e
7.29E8 3.2558 - 4.81E8 -

- 4.76E6 e i »e

- 2.06E9 e - i
3.40E5 2,30E5 - 5.34E5 -
9.94E5 5.35E5 .- 9.83E5 -
4.71E4 8.97¢3 et 1.07E5 i
7.67E6 4.40E6 2.52E9 1.32E7 -
3.22E-1  9.B1E-2 4,73El 5618+l ==
1.03E9 8.4 5E8 e 3.35E8 1.11E8
8.04E8 5.26E8 el 2.73E8 9.07E7
1.81E4 9.44E5 - 6,15E3 1.04E4
5.59E1 1.48E1 - .- -
4.99E3 5.66E2 - 2.32E3 -
3.90E5 5.01E4 - 2.31E5 e

*mrem/yr per (Ci/m3.
**Daughter Decay Product.
equal parent nuclide.

GI-LLI
3.25E2
6.66E4
9.17E5
1.81E7
1.13E9
2.12E8
9.45E8
4.53E8
2.66E7
2.42E8
1.08E9
6.04E9
1.09E5
2.02E6
2.89E-1
1.81E7
1.56E7
2.97E7
4,10E®
1.91E7
3.16E8

Activity level and effeccive half 1ife assumed to

-78-
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NUCLIDE BONE
*H 3 -
*C 14 3.50E6
B2 31 ==
Mn 54 ==
Fe 59 3.97E8
Co 58 ~-
Co 60 ==
Zn 65 B.12E8
Sr 89 3.59R10
Sr 90 1.24E12
Zr 95  3.86E6
*&Nb 95 7.50E5
Mo 99 ==
I 131 1.43E8
1133 3.52E6
Cs 134 1.60E10
Cs 137 2.39E10
Ba 140 2.77E8
**1a 140 3.37E4
Ce 141 6.56E5
Ce 144 1.27E8

TABLE 3-19

R, VALUES - VEGETATION = CHILD

lquronlyt + JCi/sec

LIVER T. BODY THYROID KIDNEY LUNG
4.01E3 4.01E3 4.01E3 4.,01E3 4.01E3
7.01E5 7.01E5 7.01E5 7.01E5 7.01E5
- 1,17E5 6.49E4 1.77E4 1.18E5
6.65E8 1.77E8 o 1.86E8 .-
6.42E8 3.20E8 e .o 1.86E8
6.4 5E7 1.97E8 e - e
3.78EB 1.12E9 ot .o ot
2.16E9 1.35E9 - 1.36E9 -

e 1.03E9 e e e

e 3.A3E]1 - e o
8.50E5 7.56E5 - 1.22E6 "
2.92E5 2.09E5 bt 2.74E5 -
7.70E6 1.91E6 - 1.65E7 -
1.44E8 8.16E7 4.,75E10 2.36E8 .
4,35E6 1.65E6 8.08E8 7.25E6 e
2,63E10 5.55E9 .- 8.15E9 2,93E9
2,29E10  3,3BE9 - 7.46E9 2.68E9
2.4 3E5 1.62E7 - 7.90E4 1.45E5
1.18E4 3.97E3 .- - -
3.27E5 4.85E4 - 1.43E5 -
3.98E7 6.78E6 e 2.21E7 -

*mrem/yr per JSC1/m3.
*%*Daughter Decay Product.
equal parent nuclide.

GI-LLI
4.01E3
7.01E5
6.20E6
5.58E8
6.69E8
3.76E8
2.10E9
3.80E8
1.39E9
1.67E10
8.86E8
5.40E8
6.37E6
1.28E7
1.75E6
1.42E8
1.43E8
1.40E8
3.28E8
4.,08E8
1.04E10

Activity level and effective half life assumed to

-79=
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TABLE 3-20

Ri VALUES - VEGETATION - TEEN

nz-r en/yr + uCi/sec

NUCLIDE LIVER T. BODY THYROID KIDNEY LUNG GI-1L1

"1 3 .- 2.59E3 2,59E3 2.59E3 2.59E3 2.59E3 2.59E3
*C 14 1.45E6 2.91E5 2.91E5 2.91E5 2.91E5 2.91E5 2.91E5
CL 31 == .- 6.16E4 3.42E4 1.35E4 8.79E4 1.03E7
Mn 54 -~ 4.,54E8 9.01E7 1.36E8 e 9.32E8
Fe 59 1.79E8 4.18E8 1.61E8 9.B9E8
Co 58 =-=- 4. 3787 1.01E8 6.02E8
Co 60 == 2.49E8 5.60E8 3.24E9
Zn 65 4.24E8 1.47E9 6.86E8 6.23E8
Sr 89 1.51RQ10 ~-- 4.33E8 1.80E9
Sr 90 7.51E11 =~ 1.85E11 2.11E10
2r 95 1.72E6 5.44E5 3.74ES 7.99E5 1.26E9
RANb 95 3.44ES 1.91E5 1.05E5 1.85E5 8.16E8
MO 99 =~ 5.64E6 1.08E® 1.29E7 1.01E7
1131 7.68E7 1.07E8 5.78E7 3.14E10 1.B5ES8 2.12E7
1133 1.93E6 3.27E6 9.98ES 4.57E8 5.74E6 2.48E®
Cs 134 7.10E9 1.67E10 7.75E9 5.31E9 2.03E9 2.08E8
Cs 137 1.01E10 1.35E10 4.69E9 4.59E9 1.78E9 1.92E8

1.38E8 1.69E5 8.91E6 5.74E4 1.14E5 2.13E8
*®la 140 1.69E4 8.32E3 2.21E3 v 4.78EB

Ce 141 2.B3ES 1.89E5 2.17E4 8.89E4 5.40E8

Ce 144 5,27E7 2.18E7 2.83E6 1.30E7 1.33R0

*mrem/yr per .Ci/3

*#*Daughter Decay Product. Activity level and effective half 1ife assumed to
equal parent nuclide.
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NUCLIDE BONE
*H 3 e
*C 14 8.97E5
Ce 31 o=
Mo 54 -~
Fe 59 1.,26E8B
Co 58 ==
Co 60 -~
Zn 65 3.17E8
Sr 89  9.96E9
§r 90 6.05E1l
Zr 95 1.18E6
*ANb 95 2.41E5
Mo 99 ==
1131 B8.07E7
1133 2.08E6
Cs 134 4.67F9
Cs 137 6.36E9
Ba 140 1.29E8
*®la 140 1.58E4
Ce 141 1.97ES
Ce 144 3,29E7

TABLE 3-21

R, VALUES - VEGETATION = ADULT

lz-ul/yr t uCi/sec

LIVER T, BODY THYROID KIDNEY LUNG
2.26E3 2.26E3 2.26E3 2.26E3 2.26E3
1.79E5 1.79E5 1.79E5 1.79E5 1.79E5
- 4,64E4 2.77E4 1.02E4 6.15E4
3.13E8 5.97E7 s 9.31E7 -
2.96E8 1.13E8 - oo 8.27E7
3.08E7 6.90E7 .- .- -
1.67E8 3.69E8 - e e
1.01E9 4.56E8 - 6.75E8 e

e 2.86E8 e e o

e 1.48E11 -~ e e
3.77E5 2,55E5 o= 5.92E5 -e
1.34E5 7.20E4 .- 1.32E5 -
6.14E6 1.17E6 e 1.39E7 e
1.15E8 6.61E7 3.78E10 1.98E8 -
3.61E6 1.10E6 5.31E8 6.30E6 -
1.11E10 9.08E9 - 3.59E9 1.19E9
8.70E9 5.70E9 s 2.95E9 9.81E8
1.61E5 8.42E6 — 5.49E4 9.25E4
7.9.E3 2.11E3 - -- .o
1.33E5 1.51E4 - 6.19E4 -~
1.38E7 1.77E6 “e 8.16E6 -

*mrem/yr per .Ci/m3
**Daughter Decay Product.
equal parent nuclide.

GI-LLI
2.26E3
1.79E5
1.17E7
9.58E8
1.02E9

6.24E8
3.14E9

6.36E8
1.60E9
1.75E10
1.20E9
8.13E8
1.42E7
3.05E7
3.25E6
1.94E8
1.68E8
2.65E8
5.86E8
5.09E8

1.11E10

Activity level and effective half life assumed to
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DISPERSION PARAMETERS AT CONTROLLING LOCATIONS *

TABLE 3-22

X/Q,W, and Wy VALUES

VENT DIRECTION DISTANCE (m) X/Q (sec/md) D/Q (m=2)
Site

Boundary*** E 1,600 2.00 E~6 2.10E-9
Inhalation

and Ground E (104°) 1,800 1.42E~7 2.90E-9
Plane

Cow Milk ESE (130°) 4,300 4.11E~-8 4,73E-10
Goat Milk*® E (89°) 12,500 1.75E-8 1.33E-10
Meat Animal E (114°) 2,600 1.17E-7 1.86E~9
Vegetation E (96°) 2,900 1.04E~7 1.50E~9
ST4 X

Site

Boundary*#** E 1,600 4.50E-8 6.00E~9
Inhalation

and Grouand E (109%) 1,700 B.48E-Y 1.34E-9
Plane

Cow Milk ESE (135°) 4,200 1.05E-8 3.64E-10
Goat Milk*w E (94°) 12,500 1.80E-8 1.84E-10
Meat Animal E (114°) 2,500 1.13E-8 1.15E-9
Vegetation E (96°) 2,800 1.38E-8 9.42E-10
NOTE: Inhalation and Ground Plane are annual average values. Others

are grazing season only.
*X/Q and D/Q values from NMP-2 ER-OLS.

** - X/Q and D/Q from C.T. Main Data Report dated November 1985.
*#% X/Q and D/Q from NMP-2 FES, NUREG-1085, May 1985.
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4.0 URANIUM FUEL CYCLE

The “Uranium Fuel Zycle” is defined ‘n 40 CFR Part 190.02 (b) as
follows:

“Ursuium fuel cyclc means the operatioas of milling of uranium
ore, chemical conversion of uranium, isotopic enrichment of
uranium, fabrication of uranium fuel, generation of electricity
by a light-water-cooled nuclear power plant using uranium fuel,
and reprocessing of spent uranium fuel, to the extent that these
directly support the production of electrical power for public
use utilizing nuclear energy, but excludes mining operations,
operations at waste disposal sites, transportation of any
radioactive material in support of these operations, and the
reuse of recovered non-uranium special nuclear and by-product
materials frcw the cycle.”

Section 3/4.11.4 of the Technical Specifications requires that when
the calculated doses associated with the effluent releases exceed
twice the applicable quarter or annual limits, the license~ shall
evaluate the calendar year doses anuy, if required, submit a Special
Report to the NRC and limit subsequent releases such that the dose
commitment to a real individual from &«ll uraniua fuel cycle sources
is limited to 25 mrem to the total body or aay organ (except the
thyroid, which is limited to 75 mrem). This report is to demonstrate
that radiation exposures t¢ all real individuals from all uranium
fuel cycle scurces (including all 1iquid and gaseous effluent
pathways and direct radiation) are less than the limits in 40 CFR
Part 190. If releases that result in doses exceeding the 40 CFR 190
limits have occurred, then a variance from the NRC to permit such
releases will be requested and {f possible, action will be taken to
reduce subsequent releases.

The report to the NRC shall contain:

1) Identification of all uranium fuel cycle facilities or
operations within 5 miles of the nuclear pover reactor units at
the site, that contribute to the annual dose of the maximum
exposed member of the public.

2)  Identification of the maximum exposed member of the public and a
determination of the total annual dose to this person from all
existing pathways and sources of radioactive effluents and
direct radiation.

The total body and organ doses resulting from radicactive material in
liquid effluents from Nine Mile Point Unit 2 will be summed with the
doses resulting from the releases of noble gases, radioiodines, and
particulates. The direct dose components will also bt determined by
either calculation or actual measurement. Actual measurements will
utilize environmental TLD dosimetry. Calculated measurements will
utilize engineering calculations to determine a projected direct dose
component. In the event calculations are used, the methodology will
be detailed as required in Sectiom 6.9.1.8 of the Technical
Jpecifi ~tions. The doses from Nine Mile Point Unit 2 will be added
to the dos.” tou the maximum exposed individual that are rontributed
from other uraniu™ fuel cycle operat’noe within 5 miles of tne site.
-89~ May 1986



(Cont'd)

For the  ©purpose of calculeting doses, the results of the
Environmental Monitoring Program may be included to provide more
refined estimates of doses to & resl mazimum exposed individusl.
Estimated doges, es calculated from staticn effluents, mey be
replaced by doses calculeted from sctual environmental sample cesulte.

Evaluation of Doses From Liquid Effluents

For the evaluation of doses to real members of the public from liquid
effluents, the fish consumption end shoreline sediment ground dosge
will be considered. Since the doses from other oqQuatic pethways are
insignificent, fish consumption and shoreline sediment are the only
two pathways that will be considered. The dose associated with figh
consumption may be calculated using effluent date and Regulatory
Guide 1.102 methodology or by calculating & dose to wanm based on
actual fish semple analysis datea. The does associated with shoreline
sediment is baged on the assumption that the shoreline would be
utilized as & recrsationsl area. This dose wmay be derived from
liquid efflusnt data and Regulatory Guide 1.109 methodology or from
actual shoreline sediment semple enalysis data.

Equetions used to evaluste fish and shoreline sediment samples are
based on Regulatory Guide 1.109 methodology. Because of tha sample
mediva type end the half-lives of the radionuclides historically

observed, the decay corrected portions of the equations are deleted.
Thiz does not reduce the conservetism of the calculsted doses but
increaces the simplicity from an evaluation point of view.

The dose from fish semple madia is calculat~d as:

(1) Ryp = Iy (Cijg x w x 1000 X Diyp X £f)

Where:

Ryp = The total dose to the whole body of an adult in mrem per
year

Cif = The concentration of radionuclide i in fish samples in
pCi/gram

The consumption rate of fish for an adult (21 kg per year)

Grams per kilogram

The dose factor for radionuclide i for the whole body of an
adult ‘R.G. 1.109, Table E-11)

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

B I; [Cif = v 2 1000 x Dy x f)
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Where:

Ry = The total dose to the liver of an adult (meximum exposed
organ) in mrem per year

Cig = The concentration of radionuclide i in fish samplas in
pCi/gram

¥ = The consumption rate of fish for an adult (21 kg per year)

1000

Grams per kilogram

Dj3j = The dose factor for radionuclide i for ths liver of an
adult (R.G. Table E-11)

f = The friivional portion of the year over which the dose is
sgplicable.

The dose fron shoreline sediment sample media is calculated as:
Ryp = I; 'Jyg x v x 60,000 x 0.3 x Dyup x f)

and
Rgp = Ij [Cyy x ¢ x 40,000 x 0.3 x Djgy x f)

Where:

Rup = The total dose to the whole body of a teenasger or odultl 4
(maximum exposed age group) in mrem per year

Rgy = The total dose to the skin of & teenager or adult (mnxiaunl 4
exposed age group) in mrem per year

Cig = The concentration of radionuclide i in shoreline sediment
in pCi/gram

¥ = The usage factor. This is ssvumed as &7 hours per year by

a teenager or adult

40,000= The product of the assumed density of shoreline sediment
(40 kilogram per square meter to a depth of 2.5 cm) times
the number of grams per kilogram

0.3 = The shore width factor fcr a lake

Diwb= The dose factor for radionuclide i for the total body (R.GC.
1.109, Table E-6)

Digk= The dose factor for radionuclide i1 for the skin (R.GC.
1.109, Table E-6)

f = The fractional portion cof the year ¢ r which the dose is
applicable
NOTE: Because of the nature of the receptor location

and the extensive fishing in the area, the| 4
ceritical individual may be a tesnager or an adult.
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Evaluastion of Doses From Gaseous Efy” ‘ent s

For the evaluation of doses to real mes:+v of the public from
gaseous effluenis, the rathwaye contained in section 3.C ~f the ODCM
will be considered «nd {nclude ground deposition, inha.stion, cows
wilk%, goats milk, meat, and food products (vegetation). However, any
updated fileld data may be utilized that concerns locetions of real
individuals, real time meteorological data, location of critical
receptors, etc. Data from the wost recent censud and sample location
surveys should be utilized. Doses may also be calculated from sctual
environnental semple wedia, o5 available, Environmentsal sssple medis
data such as TLD, air swmple, umilk sample and vegetable (food crop)
sapple data may be utilized {n lieu of effluent calculational dete.

Doses to wembers of the public from ‘he nethway? conta’aed 4in ODOM
saction 3.0 as a result of gemcous affluents will be calculated using
the dose faciors of Regulatory Guide 1,109 cr the methodology of the
ODCM, as applicable. Doses calculated ifrom cuvironmental sample
media will utilize the methodologiee found in Regulatory Guide 1.109.

Evaluation of Doses From Direct Radiation

Section 3.11.4.8 of the Technical Spacifications requires that the
dose contribution as a result of direct radiation be considered when
evaluating whether the dose limitations of <0 CFR 190 have been
exceeded. Direct radiastion doses as a result of the reactor, turdine
and radwaste buildings and cuteide radioactive storage tauks (as

applicable) may be evaluated by engineering calculations or by
evaluating euvironmental TLD results at critical receptor locations,
site boundary or other specicl i{nterest Jlocations. For the
evaluation of direct radiation doses utilizing environmental TLDs,
the critical receptor in question, such ss the critical resivence,
etc., will be compared to the control locations. The comparison
involves the difference {n environmentsl 7LD results between the
receptor location and the average contrcl Location result.
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Doses to Members of the Pub.ic Withia the Site Boundary.

Section &5.9.1.8 of the Nine Mile Point Unit 2 Technical
Specifications requires that the Seeiannual Redicsctive Effluent
Relesse Report include an sssessment of the radistion dosss from
rediosctive liquid and gaseous effluents to members of the public due
to their sctivities inside the site boundary aes defined by Figure
£.1.3 of the specifications. A member of the public, s defined by
the Technical Specificetions, would be represented by an individual
who visits the sites' Energy Information Center for the purpose of
observing the educationsl displays or for pienicing and associated
setivities.

Pishing is &« mejor recrestional sctivity in the ares and on the Site
a8 & result of the salmonid and trout pusvlations in Lake Ontario.
Fishermen have been cobserved fishing at the shoreline near the Energy
Information Center from April through December in all westher
contiitions. Thus, fishing is the major asctivity performed by members
of the public within the site boundary. Based on the nature nf the
fisherusn and undocumented observations, it is conservetively assumed
that the mazimum exposed individual spends an average of 8 hours per
week fishing from the shoreline at s location between the Energy
J “armetion Center and the Unit 1 Ffacility. This estimete is
cunsidered conservative but not necessarily excessive and accounts
for occasions where individuals may fish more on weekends or on s few
deys in March of the year.

The pathways considered for the evaluation include the inhalation
pathway with the resultant lung dose, the grovnd dose pathway with
the resultant whole body and skin cose and the direct radiation dose
pathway with the «ssocisted total body dose. The direct radistion
dose pethway, in actuality, includes several pathways. Theee
include: the direct radistion gamma dose to an individual from an
overhesd plume, a pgammea submersion plume dose, possible direct
readisiion dose from the fecility and a pground plane dose
(deposition). Becsuse the locetion ie in close proximity to the
site, any beta plume submersion dose is felt to be insignificant.

Other pathways, such as the ingestion jathway, are not applicable.
In esddition, pathways aessociated with water related recreational
sctivitieu, other tha. fishing, a«re not applicable here. These
include swimming, boating aend wading whick are prohibiced at the
facility.
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4.

(Cont'd)

The inhaletion jpathway is evaluasted by identifying the applicable
radionuclides (rediciodine, tritium and particulates) in the effluent
for the sppropriste time period. The radionuclide concentrations are
then multiplied by the appropriste X/Q value, inhaletion dose factor,
air intake rate, and the fractional portion of the year in question.
Thus, the inhalation pathway is evaluated ucing the following
equation sdapted from Regulatory CGuide 1.109.

NOTE: The following equation is adapted from eguations C-3 and
C-4 of Regulatory Guide 1.109. Since many of the factors
are in units of pCi/m3, m3/sec., etc., and since the
radionuclide decay expressions have been deleted because cof
the short distance to the receptor location, the equation
presented here is not identical to the Regulatory Guide
equations,

R « I  [CyF X/Q DFA U.l.t)
where:

R © the mazimum dose for the period in question to the lunmg ()
for ail radionuclides (i) for the adult age group (a) in
mrem per time period.

Cy= The aversge conceatratior in the stack or vent relesss of
redionuclide i in pCi/m® for the period in question.

[ Unit 2 average stack or vent flowrate in m®/se..

X/Q = The plume dispersion parameter for a location spproximately
0.50 miles west of NMP-2 (The plume dispersion parameters
are 9 6E-07 (steack) and 2.BE-06 (vent) & 'd were obtained
from the C.T. Main five year average annusl X/Q tables. A
X/Q value based on real time meteorclogy may also be
utilized for the period in question, if desired. The vent
X/Q (ground level) is ten times the listed 0.50 mile X/Q
because the vent is approximately 0.3 miles from the
receptor locstion. The stack (elevated) X/Q is
conservative when based on 0.50 miles becsuse of the close
proximity of the stack and the receptor location.

DFAj 4 . the inhalation dose factor for radionuclide i, the
lung j, end adult age group & in mrem per pCi found on
Table E-7 of Regulatory Guide 1.109.

Ry = annual air intake for individuals in age group & in
M3 per year (this value is 8,000 m® per year and
was obtained from Table E-5 of Regulatery Cuide 1.109).

t B fractional portion of the year for which redionuclide

i was detected and for which & dose is to be
calculated (in years).
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(Cent'd)

The ground dose pathway (deposition) will be evalusted by obtaining
st least one soil or shorelione sediment sample in the area where
fishing oceurs. The dose will then be celculated using the sample
results, the time period in question, and the methouilogy based on
Regulatory Guide 1.109 e presented in Section 4.1. The resultant
dose may be adiusted for & background dose by subtracting the
sapplicable off-site contrel soil or shoreline sediment sample
redionuclide asctivities. In the event it is noted that fishing is
not performed from the shoreline, but is instesd performed in the
water (i.e., the use of waders), them the ground dose pathway
(deposition) will not be evaluated.

The direct readiation gamma dose pathway includes any gamma doses from
sn overhecrd plume, submersion in the plume, possible rediation from
the fecility @and ground plane dose (deposition). This general
pathwiey will be evslusted by asverasge environmental TLD resdings. At
lesst two envicronmentsl TLDs will be utilized at one location in the
spproximate ares where fishing occurs. The TLDs will be placed in
the field on spproximetely the beginning of each calendar quarter and
rumoved on eapproximately the end of each calendar quarter (quarter 2,
3, and 4).

The aversge TLD resdings will be adjusted by the average control TLD
readings. This is accomplished by subtrscting the sverage quarterly
control TLD value from the average fishing locetion TLD value. The
spplicabie gquarterly control TLD values will be wutilized after
adjusting for the appropriste time period (as epplicable). In the
event of loss or theft of the TLDs, reqults from a TLD or TLDs in the
ares may be utilized.
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Sampling Stations

The current sampling locstions are specified in Table 5-1 and Figures
$.1<1, $.1-2. The meteorological tower locetion is shown on Figure
$.1-1. The location is shown as TLD locetion #17. The Environmental
Monitering Program is & joint elfort between the Nisgars Mohawk Power
Corporation and the New York Power Authority, the owners and
operaters of the Nine Mile Point Units 1 and 2 and the James
A.FitzPutrick Nuclear Power Plants, respectively. Sampling locations
are chosen on the basis of historical average dispersion or
deposition parameters from both units. The environmental sampling
location coordinates shown on Table 5-1 are based on the NMP-2
resctor centerline.

The average diepersion and deposition parameters for the three units
have been c¢alculated for &« 5 year period, 1978 through 1982. The
calculated dispersion or deposition parameters will be compared to
the results of the annusl land use census. If it is determined that
¢ milk sampling location wexists at & loceation that yields
significantly higher (e.g. 50%) calculated D/Q rate, the new milk
sampling locatic» will be sdded to the m ‘toring program within 30
days. If & new location is added, the ole location that yields the
lowest calculated D/Q may be dropped from the program after Octoder
31 of that year.

Interlaboratory Comparison Program

Analyses shall be performed on samples containing known quantities of
redicsctive meaterials that are supplied as part of a Commission
spproved or sponscred Interlaborstory Comparison Program, such as the
EPA Crosscheck Program. Participstion shall be only for those medias,
¢.g., air, milk, water, etc., that are included in the Nine Mile
Point Envircnmental Monitoring Program and for which cross check
samples are available. An attempt will be made to obtain a QT semple
to program sample ratio of 5% or better. The Quality Control sample
results shall .e reported in the Annual Redioclogical Environmental
Operating Report so that the Commission staff may evaluate the
results,

Specific sanple media for which EPA Cruss Check Program samples are
svailable include the following:
. gross beta in eir particulate filters
gamms emitters in sir particulate filters
I-131 in milk
pamma emitters in milk
gamma emittere in food product
gamma emitters in water
tritium in water
I-131 in water
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5.3.1

503.3

5:.3.4

5.3.5

Capabilities for Thermoluminescent Dosimeters Used for Environmental
Hessurements

Required detection capabilities for thermoluminescent dosimeters used
for environsental @easurements required by the Technical
Specifications are based on ANS] Standard N545, section 4.3. 7TLDs
are defined as phosphors packaged for field use.

In regard to the detection capabilities for thermoiuminescent
dosineters, only one determinetion is required to evealuate the above
capabilities per type of YLD, VFurthermore, the above cepabilities
may be determined by the vendor who supplies the TlDs. Required
detection capsbilities are as follows.

Uniformity shall be deterained by giving TLDs froo the sane batch an
exposure equal to that resulting from an ezposure rate of 10 uR/hr
during the field cycle. The responses obtained shall have & relative
standard deviation of less than 7.58. A total of at least 5 TLDs
shall be evaluated.

Reproducibility shall be determined by giving TLDs repeated exposures
equal to that resulting from an ezposure rate of 10 uR/hr during the
fleld cycle. The average of the vrelative standard deviations of the

responses shall be less than 3.02. A total of at least 4 TLDs shall
be evaluated.

Dependence of exposure interpretation on the length of a field cycle
shall bde examined by placing TLDs for a period equal to at least a
field cycle and a period equal to half the same field cycle in an
area where the exposure rate is known to be constant. Thie test
shall be conducted under approzimate sverage winter temperaturet 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 “e less than 0.85 At least ©
TLDs shall be evaluated.

Eoergy dependence shall be evaluated by the response of TLDs to
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 greater than 80 keV
and shall not be enhanced by more tham a factor of two for photons

with energies less than 80 keV. A total of at least 8 TLDs shail be
evaluated.

The directional dependence of the TLD respouse shall be determined by
comparing the response of the TLD exposed in the routine orientation
with respect to the calibration source with the response obtained for
different 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 102, A total of at
least 4 TLDs shall be evaluated.
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5.3.6

5.3.7

5.3.8

Light dependence shall be determined by placing TLDs in the field for
a period equal to the field cycle under the four conditions found in
ANSI N545, section 4.3.6. The results obtained for the unwrapped
TIDs shall pot differ from those obtained for the TLLs wrapped in
alumioum foil by more than 10%. A total of at least & TLDs shall bde
evaluated for each of the four conditions.

Moisture dependence shall be determined by placing TLDs (that is, the
phosphors packaged for field use) for a period equal to the field
cycle in an ares where the exposure rate is known to be coostant.
The TLDs shall be exposed under two cooditions: (1) packaged in a
thin, sealed plastic bag, and (2) packaged in & thin, sealed plastic
bag with gufficient water to yield observable moisture throughout the
field cyele. The TLD or phosphor, as appropriate, shall be dried
before readout. 7The response of the TLD exposed in the plastic bag
containing water shall not differ from that exposed in the regular
plastic bag by more than 10%. A total of at least & TLDs shall bde
evaluated for each condition.

Self {rradiation shall be determived by placirg TLDs for a period
equal tr the field cycle in an area where the exposure rate is less
than 10 uR/hr and the exposure during the field cycle i{s known., If
necessary, corrections shall be applied for the dependence of
exposure interpretation on the length of the field cycle (ANSI N545,
section 4.3.3). The average exposure inferred from the responses of
the TLDs shall not Aiffer frrm the known exposure by more than an
exposure equal to that resulting from an exposure rate of 10 uR/hr
during the field cycle. A total of at least 3 TLDs shall be
evaluated,
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Nine Mile Point Nuclear Station
Radiclogical Environmental Monitoring Program

Sampling Locations

Table 5.1

Type of
——tmple Locstion Collectiop Site (Epv. Prograsm Mo.) ___ Locstion
Radiciodine and 1 Nine Mile Point Road 1.8 mi @ 88° E
Particuletes (air) north (R-1)
Rediciodine and 2 Co. Rt. 29 & Lake Road 1.1 mi @ 104°* ESE
Particulates (air) (R-2)
Rediciodine and 3 Co. Rt. 29 (R-3) 1.5 mi @ 132° SE
Particulates (air)
Radiciodine wnd 4 Village of Lycoming, NY 1.8 mi @ 143° SE
Particulates (air) (R-4)
Radioiodine and 3 Montario Point Road 16.4 mi @ 42° NE

Particulates (air)

(R-5)

Direct Rediation (TLD) 6 North Shoreline Ares (75)

Direct Radiation (TLD) ? North Shoreline Areas (76)

Direct Radiation (TLD) R North Shoreline Area (77)

Direct Radiation (TLD) E North Shoreline Ares (23)

Direct Radiation (TLD) 10 JAF East Boundary (78)

Direct Radiation (TLD) 11 Rt. 29 (79)

Direct Rediation (TLD) 12 Rt. 29 (80)

Direct Radiation (TLD) 13 Miner Road (81)

Direct Radiation (TLD) 14 Miner Road (82)

Direct Radiation (TLD) 15 Lakeview Road (81)

Direct Rediatiun (TLD) 10 Lakeview Road (B4)

Direct Radiation (TLD) 17 Site Metecrological Tower (7)

Direct Radiation (TLD) 18 Energy Informition Center (18)

*Map - See Figures 5.1-1 and 5.1.2
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0.1 mi @ 5°N

0.1 mi @ 25° NNE
0.2 mi @ 45° NE
0.8 mi 70* ENE
1.0 mi 90°* E
1.1 mi 115* ESE
1.6 mi 159 ssk
1.6 mi 181* §
1.2 mi 200° ssw

1.1 mi

@
e
©
e
@
e
1.4 mi @ 133° sE
@
@
@
@ 225° sw
@

0.7 mi 250° wsw

0.4 mi R 765 W



Type of * Map

Sample
Direct Radistion (TLD) 19
Direct Radistion (TLD) 20
Direct Radistion (TLD) 21
Direct Rsdiation (TLD) 22
Direct Radistion (TLD) 23
Direct Radistion (TLD) 24
Direct Radistion (TLD) 25
Direct Radiation (TLD) 26
Direct Radiation (TLD) 27
Direct Radiation (TLD) 28
Direct Radiation (TLD) 29
Direct Radiation (TLD) 30
Direct Radiation (TLD) 31
Direct Rediastion (TLD) 2
Direct Radiation (TLD) 33
Direct Radiastion (TLD) 34
Direct Rediation (TLD! 35
Direct Radiation (TLD) 36
Direct Radiation (TLD) 37
Surf.ce Water a8
Surface Water 39

*Ma
(NA

-~ See Figures 5.1-1 and 5.1-2
-~ Not aspplicable

Nine Mile Point Nuclear Stetion
Readiological Environmental Monitoring Program

Sampling Locations

Table 5.1
(Continued)

North Shoreline (85)
North Shoreline (86)
North Shoreline (87)
Hickory Grove Road (88)
Leavitt Roed (89)

Rt. 104 (90)

Rt. 51A (91)
Maiden Lane Road (92)
Co. Rt. 53 (93)
Co. Rt. 1 (94)

Lake Shoreline (§5)
Phoenix, NY Control (49)
S.W. Oswego, Control (14)
Scriba, NY (96)
Alcan Aluminum, Rt. A (58)
Lycoming, NY (97)

New Haven, NY (56)

W. Boundary, Bible Camp (15)
Lake Road (98)

0SS Inlet Canal (NA)

JAFNPP Inlet Canal (NA)
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4.

4.

|

mi
mi
mi
mi
mi
mi
mi
mi

mi

—kocation _ Collection Site ‘Bnv. Prograsm No.) ___ Location

294° WNW
315 W
341* NNV
9 k&
111* EsEk
135* SE
i56* ssk
183* s
205* ssSe
223° sw

237° wWsw

19.9 mi @ 170* 8§

12.6 mi @ 226° sW

3.6 mi

3.

1

mi

mi

mi

mi

mi

mi

mi

199 ssw
220° sw
143* SE

123* ESE
237 wsw
101* E

235* sw

70* ENB



Nine Mile Point Nuclear Station
Radiological Environmental Monitoring Program

*Map

—ocation ____ Collection Site No. _ _ Locetion

Type of
—1 )V
Shoreline Sediment 40
Fish 41
Fish 42
Fish 43
Milk a4
Milk 45
Milk 46
Milk 47
Food Pooduct 48
Food Product 49
Food Product 50
Food Product S1
Food Product 52
Food Product 53
Food Product (CR) 54

Sampling Locations

Table 5.1
(Continued)

Env.

Progranm

Sunset Bay Shureline (NA)
NMP Site Discharge Area(NA)
NMP Site Discharge Area(NA)
Oswego Harbor Area (NA)
Milk Location #50

Milk lLocation #7

Milk Location #16

Milk Location #65

Produce Location #6=x*
(Bergenstock)

Produce Location #lxx
(J. Parkhurst)

Produce Location w2%x
(Vitullo) (NA)

Produce Location #S=%
(C. §. Parkhurst)

Produce Location #3=x
(C. Narewski)

Produce Location maxx
(§. Morris) (NA)

Produce Location #7x»
(Mc Millen) (NA)

~101  February 1988

1.5 mi @ 80° E
0.3 mi @ 215° W
and/or

0.6 mi @ 55° NE
6.2 mi @ 235° sw
9.3 mi @ 93* &
5.5 mi @ 107 ESE
5.9 mi @ 190° 8
17.0 mi @ 220° sw

1.9 mi @ 141° SE

1.8 mi @ 96* E

1.9mi @ 101* E

1.5 mi @ 114° ESE

1.6 mi @ 84° ESF

2.0 mi @ 110° ESE

15.0 mi @ 223° sw




Nine Mile Point Nuclear Station

Radiological Environmental Monitoring Progrem

Type of

Sampling Locations

Table 5.1
(Continued)

Env.
Program

—.Semple Loceti.d  Collection Site No. _ Location

Food Product (CR)

Food Product

Food Product

Food Product

Food Product

56

57

58

59

Produce Location #87*
(Denman) (NA)

Produce Location #9xn
(O'Connor) (NA)

Produce Location #10%=»
(C. Lawten) (NA)

Produce Location #11%*
(C.R. Parkhurst) (NA)

Produce Location #12%»
(Jehngon) (NA)

* Map - See Figures 5.1-1 and 5.1-2
** Food Product samples need not necessarily be collected from all listed
locations. Collected samples will be of the highest calculated site

average D/Q.
(N/A) = not applicable

CR = Control Result (locetion)

<107  February 1988

12.6 mi @ 225° sw

l1.6mi @ 172* 8

2.2 mi @ 123° ESE

2.0 mi @ 112* ESE

1.9 mi @ 103* ESE



DISCUSSION OF TECHNICAL SPECIFICATION REFERENCES

Section 3.12.1 of the Technical Specifications, Tabdble 3.12-1
(Rediological Environmental Momitoring Program) references seversl
footnotes to discussions in the ODCM. The following ODCM discussions
are an attempt, oo the part of the Commission and the licensse, to
further clarify several of the requirements of Table 3.12-1.

Table 3.12-1, Footnmote g

Representative composite saaple aliquuts are obtaiued from sampling
equipment that will obtain sample aliquots over short intervals. An
example of a short interval 18 once per hour. Intervals of less than
one hour are also acceptable. In addition, 4in order to be
representative, the aliquot voluse wmust be consistent over the
required composite period. Sub-intervals may be deeigued for sample
collection as long as each sub-interval's contribution to the fimal
conposite volume {8 proportionel to the duration of the
sub~interval. For ezample, a aonthly composite may consist of equal
contributions from four wveekly sub-intervels, plus a contribution 3/7
of that volume from a fifth weekly sub-interval, to be representative
of the monthly composite period.

Table 3.12~1, Footnote h

Ground water in the vicinity of the site 1s not currently a drinking
water pathway. The hydraulic gradient and recharge properties in the
vicinity of the site currently cause ground seter to flow in a
northerly direction to lake Ontario. The results of such hydraulic
gradient and recharge property studies are documented in the NMP-2
FSAR . Thus, any ground water wutilized for drinking water or
irrigation purposes {8 not affected by the site and therefore
sampling of ground water is not currently required.

in the event of significant seismic activity, however, the hydraulic
gradient and recharge properties in the vicinity of the site may
change. In this case it is possible that ground water utilized for
driuking water or irrigation purposes may have & potential to become
contaminated. Thus, {n the event of a siganificant seismic
occurrence, samples from one or two sources will be obtained as noted
in Table 3.12-1, Section 3.b of the Technical Specifications until
hydraulic investigations conclude that the previous hydraulic
gradient and recharge property studies are unchauged. Investigations
that conclude that the hydraulic gradient and recharge properties
have changed and that there is a potential for contamination of
ground water used for drinking water and/or irrigation will result in
continuing any applicable ground water sampling.
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6.3

6.4

Table 3.12-1, footnote {

Currently, there are no drinking water sources (from Lake Ontario)
that can be significsntly affected by the site under normal operating
conditions. The closest drinking water source 18 near the City of
Oswego. This source is located in an "up~current” direction for the
sajority of the time based on local Lake Ootario curreats. In
addition, the source is significantly affected by the “plume” from
the Oswego River which enters Lake Ontario at & point between the
site and the source. The source i{s located approximstely eight miles
to the west of the site.

Other drinking water sources within 50 miles of the site range from
20 to 50 miles. These sources are beyond any significent influence
of the site.

In the event a drinking water source {o.her than the pource near the
City of Oswego) is established within 10 miles of the site (current
miles in contrast to air miles), then the new source will be
evaluated for any significant dose effects based on dilution
criteria. Sources found tc be significantly affected by the site
vill be added to the Radiological Environmental Monitoring Program
required by Table 3.12-1, section 3.C of the Technical Specifications.

Table 3.12~1, footnote 1

Considering the shoreline topography and land development within 10
miles of the site, and the dilution factors beyond 10 miles, only
major irrigation projects where food products are irrigated with Lake
Ontario water need be considered for specification 4,C of Table
3- 12-1 .

Major irrigation projects are defined as agricultursal projects where
food products for human consumption are grown and irrigation water
from Lake Ontario is used frequently. Major irrigation projects are
net considered to be small private gardens located on the lake shore
at summer residences or year-round residences where occasional use of
lake water during times of draught has been observed. Major projects
include pumps and piping systems, either permanent or temporary, that
supply lake water to agricultural projects on a frequent basis.
In-frequent use of lake water is not considered to have a
significant effect on food products. Therefore, such & situation
does not constitute a major irrigation project.

Currently, no major irrigation projects exist within 10 miles of the
site (May 1986),

=104~ February 1988
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"OTES TO FIGIRE 5.1.3-1

(a) NMP1 Stack (height is 350')

(b) NMP2 Stack (height is 430"

(¢) JAFNPP Stack (height is 3t )

(4) NMP1 Nadicactive Ligquid Discharge (Lake Ontario, bottom)
(e) NMP2 Radioactive Liguid Discharge (Lake Ontario, bottom)
(f) JAFNPP Radiocactive L.quid Discharge (Lake Ontario, bottom)
(g) Site Boundary

(h) Lake Ontario Shoreline

(1) Meteorological Tower

(j) Training Center

(k) Energy Information Center

Additional Information:

. NMP2 Reactor Building Vent is located 187 feet above ground level

. JAFNPP Resctor and Turbine Building Vents are located 173 feet above
ground level

. JAFNPP Radvaste Building Vent is 112 feet above ground level

- The Energy Information Center and adjoining picnic avea are
UNRESTRICTED AREAS within the SITE BOUNDARY that are accessible to
MEMBERS OF THE PUBLIC

- Lake Rload, a private road, is an UNRESTRICTED AREA within the SITE
BOUNDARY accessible to MEMBERS OF THE PUBLIC

NINE MILE POINT UNIT 2



