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1.1.1

limite c‘the concentrations specified in 10 CFR 20, Appendix B,
z_____——¥eb+‘t§35 Column 2, for radionuclides cther than dissclved or

1.1.2
l.1.2.1

LIQUID EFFLUENTS
—\

Service Wateyr A and B, Ceooling Tower Blowdown and the Liquid
Radicactive Waste Discharges comprise the Radiocactjive Liquid
Effluents at ynjy 5. Presently there are no temporary outdoor tanks
containing Fadicactive water Capable of affecting the nearest known
or future water supply in an unrestricted area. NUREG 0133 and

Regulatory Guide 1.103, Rev. 1 were followed in the development of
this section. -

Liquid Effluent Monitor Alarm Setpoints

Basis 1> h~ey D .o\

The concentrafion of radicactive material :liquid

effluents ¢ UNRESTRICTED AREAS (see Figurd shall be

entraified noble gases. For dissolved Of entrained nobles gases, ctha

~-ib

concentration shall be limited to 2E-04 uCr/ml total activicy,
Setpoint Determination Methodeclogy
“iquid Radwaste Effluent Radiation Alarm Setpoint

The Liquid Radicactive Waste System Tanks are pumped 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 has been installed. Its purpose is to maintain surfaca
water temperatures low enough to meet thermal pollution limits.
However, it also assists in the near field dilution of any activirty
released. Service Water and the Cooling Tower Blowdewn are also
pumped to the discharge tunnel and will provide dilution. TIf 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 Monitor provides
alarm and automatic termination of release if radiation levels above
its alarm setpoint are detected.

The radiation detector is a sodium icdide crystal. It is a
scintillation device. The cryscal is sensitive to gamma and beta
radiation. However, because of the metal walls of the sample
chamber and the absorption characteristics of water, the monitor is
not particularly sensitive to beta radiation, Actual detector
response Z;(C61/Ct|), cpm, has been evaluated by placing a sample of
typical radicactive waste into the monitor and recording the gross
count rate, cpm. A calibration ratio was developed by dividing the
noted detector response, Y.(cG/cry) cpm, by total concentration of

activiey ¥,(CGy), uCi/ce. The quantification of the gamma activity
was completed with gamma 3pectrometry equipment whose calibration is
traceable to NIST. This calibration ratio verified the
manufacturer's Prototype calibration, and any subsequent transfer
calibrations performed. The current calibration factor {expressed
as the reciprocal conversion factor, uCi/ml/cpm), will be used for
subsequent setpoint calculations in the determination of detector
response:

Li(CG/CcF) = ¥ (cG,/CF))

Where the factors are as defined above.
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For the calculatjopn of RDF = Y Mpg/fraction = ZA(Cuﬁiéﬂ) the
contribution frem non gamma emit¥ing nuclides excepr tritium will be
initially estimated based on the expected ratios to quantified
nuclides as ljigreq in the ‘FSAR Table 11.2.5. Fe-55, Sr-899 and s¢-9%0
are 2.5, 0.25 and 0.02 times the concentration of Co-60. These
values may be teplaced by ratios calculated from analysis of
composite samples.

Tritium concentracion is assumed to equal the latest concentraticn
detected in the monthly tritium analysis (performed offsite) of
liquid radicactive waste tanks discharged.

Nominal flow rates of the Liquid Radicactive Waste System Tanks
discharged is < 165% gpm while dilution flow from the Service Water
Pumps, and Cooling Tower Blowdown cumulatively is typically over
10,200 gpm. Because of the large amount of dilution the alarm
setpoint could be substantially greater than that which weculd
correspond to the concentration actually in the tank,. Potentially a
discharge could continue eaven if the distribution of nuclides in the
tank were substantially different from the grab sample obtained
pricr to discharge which was used to establish the detector alarm
point. To avoid this possibility of "Non representative Sampling"
resulting in erroneocus assumptions about the discharge of a tank,
the tank is recirculated for a minimum of 2.5 tank volumes prior o
sampling. Fu

This monitor's 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 -
Q¥) and divided by the Required Dilution Facter (total fraction of

d:E’in the waste stream). A safety factor is used to ensure that
the limit is never exceeded. Service Water and Cooling Tower
Blowdown are nermally non-radicactive. TIf they are found to be
contaminated prior to a Liquid Radwaste discharge then an
alternative equation is used to take into account the contamination,

If they become contaminated during a Radwaste discharge, then the
discharge will be immediately terminated and the situation fully
assessed.

Normal Radwaste Effluent Alarm Setpoint Calculation:
Alarm Setpoint £ 0.8 * TDF/PEF * TGC/CF * 1/RDF + Background.
Where:

Alarm Setpoint = The Radiation Detector Alarm Setpoint, cpm
0.8 = Safety Factor, unitless

TOR - Nonradicactive dilution flow rate, gpm. Service
Water Flow ranges from 30,000 to 58,000 gpm.
Blowdown flow is typically 10,200 gpm

C - Concentration of isctope i in Radwaste
tank prioz to dilution, uCi/ml {gamma + non-

gamma emitters)
CF, //:,———ﬂttlctac\sesponso for isotope i, net uCi/ml/cpm
}> See Table™2-1 for a list of nominal values
PEF = The permissible Radwaste Effluent Flow rate,

gpm, 165 gpm is the maximum value used in this
equation )

. - = centrac .o limit _for isotope i from 10CFR2G
e Appe;n Ix 8, TablecfD) Column 2, uCi/ml

w .
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Background = Cetector response when sample chamber is filled

with nonradicactive water, cpm

crF = Moniter Conversion Factor, uCi/ml/cpm,

determined at each calibraticn of the effluent
menicor

Concentration of gamma emitting nuclide in
Radwaste tank prior to dilution, uCi/ml

CGy =

TGC = ZCGi = Summation of all gamma emitting nuclides (which
monitor will respend to)

Y (CGy/CF,) = The total detector respcnse when expcsed te the
concentration of nuciides in the Radwaste tank,
cpm I Aty ol 1N

RDF = ¥, (C,, | = The toral fracticn of/the lO0CFR20, Appendix B8,

21? Tabl Column 2 limit that is in the Radwaste

tank, unitless. This is alsc knewn as the
Required Dilution Factor (RDF), and includes
non-gamma emittercs

TGC/CF = An approximation to ¥;(CG,/Cf,) using CF
determined at each calibration of the effluent
monitor

TDF/PEF = An apprcximation to (TDF + PEF)/PEF, the Aczual
Diluticn Factor in effect during a discharge.

Permissible effluent flocw, PEF, shall be calculated to determine

that will not be exceeded in the discharge canal.
'%Q\k%vgs M PEF = (Dilution Flow) (1 - Fraction Tempering)
£ tnt Cdnce-tresion (ROE) 1.5

1.1.2.2

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

If Actual Dilution Factor is set equal to the Required Dilution

Factor, then the alarm points required by the above equations

correspond to a concentration of 80% of the Radwaste Tank

concentration. No discharge could occur, since the monitor would be

in alarm as socon as the discharge commenced. To avoid this

situation, maximum allowable radwaste discharge flow is calculated

using a multiple (usually 1.5 to 2) of the Required Dilution tor,|Q hms
resulecing in discharge canal concantration of 2/3 to 1/2 of(ﬁf;fh" fa EC
prior to alarm and termination of release. In pezforming the alarm
calculation, the smaller aof 165 gpm (the maximum possible flow)} and

PEF will be used.

To ensure the alarm setpoint is not exceeded, an alert alarm is
provided. The alert alarm will be set in accordance with the
equation above using a safety factor of 0.5 (or lower) instead of
0.8.

Contaminated Dilution Water Radwaste Effluent Monitor Alarm Setpolnt
Calculation:

The allowable discharge flow rate for a Radwaste tank, when one of
the normal dilution streams (Service Water A, Service Water B, or
Cooling Tower Blowdown) is contaminated, will be calculated by an
iterative proceass. Using Radwaste tank concentratio with a tortal
liquid effluent flow rate the resulting fraction ot in the
discharge canal will be calculated. ben L;“s Pl

- YalF/LsiF L (Cla *] «CHuewmt uwc(v.‘«l’m«
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Then the Permissihja radwasrte effluent flow race 1S given bdy:

PEF = mgcal Radwaste Rffluent Flow

X . (T >—rec

Ehe corresponding Alarm Setpoint will then be calculated usSing zhe
following équation, wizh PEF limited as above.

. TGC/CF
Alarm Setpoint < 0.8 - Background
:!H?C“; Fec

Where:

Alarm Setpoint = The Radiation Detecror Alarm Secpoin:, <pm

0.8 = Safety Faczor, Unirless

Fy = An Effluent flow rate feor stream s, gpm

C. = Cencencrasion of isotope i in Radwaste
tank prior to dilution, uCi/ml

Cla = Concentracion_gf isotope i in Effluent stream s
including the Radwasre Effluent rank
undiluted, uCi/ml

CF = Average detector response for alil isotopes in
the waste s:afam. net uCi/ml/cpm

. 19 Fmeg “e ¢ e a N )

MPC, - CﬁLL = Ktoncencraczcn limit for isotope i from 1CCFRr20
Appendix B, Table Column 2, uCi/ml -

PEF = The permissible Radwaste Effluent Flow rate, gpm

Background = Detector response when sample chamber is filled
with nonradicactive water, cpm

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

Y. (CG,/CF) concentracion of nuclides in the Radwaste cank,
cpm

L4 (FClal = The toral activity of nuclide i in all Efflient
streams, uCi-gpm/ml

Y. (F,] = The total Liquid Effluent Flow rate, gpm

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

These monitor setpoints do not take any credit for dilution of each
respective effluent strean. Detector response for the distribucicn gC

of nuclides potentially discharged is divided -by the total # s SN
fraction of the radionuclides potentially in‘the respective Sftream. Cacses—
A safety factor is used to ensure that the limit is never exceeded.

Service Water and Cooling Tower Blowdown are normally
non-radicactive. If they are found to be contaminated by
statistically significant increase in detector response then grab
amples wi Qbtained and analysis meeting the LLD requirements
- completed so that an estimate of offsite dose can
e situation fully assessed.

Service 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 10,000 gpm while

that for the Cooling Tower Blowdewn may be as much as 10,200 gpm.

Credit is not taken for any dilution of these individual effluent

streams.
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The radiation detector is a sodium iodide crystal. == :s a
scintillacion device. The crystal is sensitive to gamma arnd zeta
radiation. However, because of zhe metal walls in its samplie
chamber and the absorption characceristics of water., che monitor :s
not pasticularly sensitive =0 beca radiatien.

Detector response [, (C./CF,) has teen evaluated by placing a diluted
sample of Reactor Coolant (after a two hour decay) in a
representative monitor and noting its gross count rate. Reactor
Coolant was chosen because it represents the most likely contaminant

of Starion Waters. Miae Mile P ',‘)c
i\ Tat

A two hour decay was chosen by judgement of the staff o:‘
Reactor Coclant with no decay CORCtains a
considerable amount of very energetic nuclides which would bias zhe
derector resporise term high. However assuming a longer zhan 2 nour
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 dur:ing shucdowns.

Service Water and Cooling Tower Blowdown Alarm Setpoint Egquation:

- - eC
Alarm Setpoint < 0.8 L/CF ¥, C./ (L, (C, + Background.
Where:
Alarm Setpoint = The Radiacion Deteczor Alarm Setpoint,
cpm
0.8 = Safety Factor, unitless
c, = Concentration of isotope 1 in potential

contaminated stream, uCi/ml

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

EC: LD rines Faa EFFieian sy .
= Concentration limit.for iscotope i from 10CFR22

Appendix B, Table  Column 2, uCi/ml

Background = Detector response when sample chamber is filled
with nonradiocactive water, cpm

Y. (C/CF)) 2 The toral detector response when exposed to the
concentration of nuclides in the potential
w©e contaminant, c<pm Ten HeneS
Y.(Cc./¥pC = The. togal fraction of /the 10CFR20, Appendix B,
Table (II) Column 2 limit that is in the
potential contaminated stream, unitless.
(L/cM ¥.C, = An approximation to ¥,(C,/CF;), determined
at each calibration of the effluent mecnitor
(o4 4 = Monitor Conversion Factor, uCi/ml/cpm
1.2 Liquid Effluent Concentration Calculation
4& ' culation documents compliance with@cction
. “ . -
o b lopbmes D 1.0}
’;,\'\ The concentrgtion of radicactive material r : in liquid
W) effluents ty UNRESTRICTED AREAS (see Figur shall be
limiteqd to ®he concentrations specified in 1U—E€FRTZT, Appendix B,
;L~ ® Coelumn 2, for radionuclides other than dissolved or
entrained noble gases. For dissolved or entrained noble gases, the

concentration shall be limited to 2E-04 microcurie/ml total
activity.

Uniz
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The concentravion of radicactiviey from Liquia Radwasce,

Water A and g and the Cocling Tower Blowdown are incl

calculation. The calculacion is performed for a specific periad of

Cime. No credit is taken for averaging. The limicing concentrac ap

i1s calfulaced as follows:: — T
N -

?eb@ LalFu/ T (F Lo(C,-pe, /) £ lved c...c...lm A
Where: The fraction che racio at the po:in-
of dischare the actual o
? i(‘, concentracion toXhe l:miting Fimes

concencratfon of 10 CFR 20, Appendix

Service

8, Table 2Column 2, for
radicnuclides octher than dissolved or
entrained noble gases, unicless

C.s = The concentration of nuclide Loinoa
particular effluent stream g, G4Cl.ml

F, = The flow rate of a par=:cular efilcens
stream s,

m :
MPC, he limiting concentration of a

speeific nuclide i from 10CFR20,
C-. Appendix b, Table/T olumn 2 (f=or
rnoble gases, the centration snall

Cl be limited to 2E-4 microcurie/ml) .

ﬁ uCi/mi Elrttr Concediorim )
3. (C.4/MPC, I’hef:ac:ion of stream s prior :o
o dildrfon by other streams

L4(Fy) = The total flow rate of all effluent
streams s, gpm

A value of less zhan one for'QZ;?frac:ion is required for
compliance. EC

Liquid Effluent Dose Calculation Methodology

The dose or dose commitment to a MEMBER OF THE PUBLIC from
radicactive materials in liquid efflyan released, from each uni-,
=0 UNRESTRICTED AREAS (see Figure(5.1.3-1)) shall be limited:

V. Q=)
a. During any calendar quarter o less than or equal to 1.5 mrem
to the whole body and to less than or equal to S mrem o any
organ, and

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

Doses due to Liquid Effluencs are calculated monthly for the fish
and drinking water ingestion pathways and the external sediment
exposure pathways from all detected nuclides in liquid effluents
released to the unrestricred areas using the following expression
from NUREG 0133, Section 4.3.

De = T.[A: TL(AT.CuFy) ]

D. = The cumulative dose commitment to the total body or any
organ, t from the liquid effluents for the total time

period ¥,(AT.), mrem

AT, = The length of the L th -ime periocd over which C, and F,
are averaged for all liquid releases, hours

Cniz 2
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Ci = The average concentracion of radicnuclide, : 1n
undiluced liquid effluents during =ime period AT. frap
any liquid release, uci/ml

A = The site related ingest:ion dose Commizment factor

& .
A ~3r =tne
maximum individual to the total body or any organ = fqp
- @ach identified principal gamma or tecta emitcer, mrem/ar

Per uCi/ml. Tablep2-2.

The near field average diluticn factor for Cu during any
liquid effluent release. Defined as the raric of the
maximum undiluced liquid waste flow during release to =he
Product of the average flow from the site discharge
SCructure to unrestricted receiving waters times 5.9,
(3.9 is the site specific applicable factor for rhe
mixing effect of the discharge structure.) See tre Nine
Mile Point Unit 2 Envirormencal Report - Operating
License Stage, Table 5.4-2 footnote 1.

Liquid Effluent Sampling Representativeness

There are four tanks in rhe radwaste system designed ro be
discharged to che discharge canal. These tanks are labeled 4aA,
3A, and SB.

3B,

Liquid Radwaste Tank SA and 3B a- Nine Mile Point Unir 2 conta.n a
sparger spray ring which assists -he mixing of the tank contentcs
while it is being recirculaced prior to sampling. This sparger
effectively mixes the tank four times faster than simple
recirculatcion.

Liquid Radwaste Tank 4A and 4B contain a mixing ring but no sparger.
No credit is taken for the mixing effects of the ring. Normal
recirculation flow is 150 gpm for tank SA and SB, 110 gem for tank
4A and 4B while each tank contains up to 25,000 gallons although the
entire contents are not discharged. To assure that the tanks are
adequately mixed prior to sampling, it is a plant requirement -hat
the tank be recirculated for the time required to pass 2.5 times =re
volume of the tank:

Recirculation Time = 2.ST/RM

Where:

Recirculation Time = Is cthe minimum time to recirculate the Tank, min
2.5 = Is the plant requirement, unitless

T = Is the tank volume, gal

R = Is the recirculation flow rate, gpm.

M = Is the factor that takes inte account the

mixing of the sparger., unitless., four for
tank SA and B, one for tank 4A and B.

Additionally, the Alert Alarm setpoint of the Liquid Radwaste
Effluent monitor is set ac approximately 60% of the High alarm
setpoint. This alarm will give_indication of incomplete mixing wiz:
adequate wqinb‘&oxcudinq eec. /97;_—9 He fHesd Oncenkratiog

’
Service Water A :;d B‘:hd the Cocling Tower Blowdown are sampled
from the radiation monitor on each respective stream. These
monitors continuously withdraw a sarple and pump it back to the
effluent stream. The length of tubing between the continucusly
flowing sample and the sample spigot contains less than 200 ml which
is adequately purged by requiring a purge of at least 1 liter when
grabbing a sample.

Unic ¢
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Liquid Radwaste Syscem Operability

The Liquid Radwaste Treatment System shall be OPERABLE and used wher
projected doses due to liquid radwaste effluents would exceed 7.%5
mrem to the whole body or ‘0.2 mrem tO any organ in a 3l-day seriod.
.Cumulacive doses will be detcermined at least once per 31 days (as
indicated in Secriocn 1.3) and doses will also be projecrzed if zhe
raidwaste tresatmentc systems are not beling Iully uctilized.

The system collection tanks are processed as follows:

L) Low Conductivity (Waste Collector): Radwaste Fil:zer and
Radwaste Cemineralizer or the Thermex System.

2) High Conductivity (Floor Drains): Regenerant or Waste
Evaporator or the Thermex System.

1) Regeneran: Waste: If resin regeneration 1s used at NMP-2: :ine
waste will be processed through the waste evaporator,
regenerant evaporator or Thermex System.

NCTE: Regenerant Evaporator and Waste Evaporator may ne used
interchangeably.

The dose projection indicated above will be performed in accordance
wizh the methodology of

VSR 3.i.2.1
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GASEQUS EFFLUENTS
o= S P SUENTS

The gaseous eff] enc release points are the stack and the combined
Radwaste/Reaczqyr Building vent. The stack effluent point irncludes
Turbine Building vencilarion, main condenser offgas (after charcoal
bed holdup), ang Standby Gas Treatment System exhaust. NUREG 3133

and Rggula:o;y Guide 1..39, Rev. 1 were follcwed in che development
of this section,

Gaseous Effluent Monizor Alarm Setpoints

2asis

The dose rate from radicactive materials released in gaseous

effluents r the site to areas at or beyond the SITE 3CUNTARY :see
Figure(S.1.3-1) shall be limited =5 =he following: .
Dv.O =1

a. Fcr noble gases: Less =han or equal o 500 mrem/yr =c zhe wrsols
Sody and less than or equal =z 1360 nrem/yr Co the skin, ans

b. For iodine-13l, for iodire-131, for ¢
radionuclides with half-lives greater
equal to 1500 mrem/yr to ary organ.

ium, and for all
an 8 days: Less =han -r

v

The radicactivity rate of noble gases measured downstream of the
recombiner shall be limited to less than or equal to 350,000
microcuries/second during offgas system operation.

Setpoint Determination Methodology Discussion

Nine Mile Point Unit 1 and the James A FitzPatrick nuclear plants
occupy the same site as Nine Mile Point Unit 2. Because of the
independence of these plancs’ safety systems, control reems and
operating staffs it is assumed that simultaneous accidents are noc
likely to occur at che different unirs. However, there are -wo
release points at Unit 2. It is assumed that if an accident were -3
occur at Unit 2 that both release points could be involved.

The alarm setpoint for Gaseous Effluent Noble Gas Monitors are based
on a dose rate limit of 500 mRem/yr to the Whole Body. Since there
are two release points at Unit 2, the dose rate limit of 500 mRem/yr
is divided equally for each release point, but may be apportioried
otherwise, if required. These monitors are sensitive 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.
Additicnally skin dose rate is never significantly greater than the
whole body dose rate. Thus the factor R which is the basis for cthe
alarm setpoint calculation is nominally taken as equal to 250
TRem/yr. If there are significant releases from any gaseous release
point on the site (>25 mRem/yr) for an extendad period of time chen
the setpoint will be recalculated with an appropriately smaller
value for R.

The high alarm setpoint for the Offgas Noble Gas monitor is based an
a limit of 350,000 uCi/sec. This is the release race for which a
FSAR accident analysis was completed. At this rate the Offgas
System charccal beds will not contain enough activity so that zheir
failure and subsequent release of activity will present a
significant offsite dose assuming accident meteorology.
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Initially, in accerdance with(CONTROL 4.3.7.10) the Sermanium
=g \\ multichannel Analysis systems of The stack and vent will ne

S

2.1.2.1

£ as standards (traceable to NIST) in Wit
able -7.10-1g Subsequent calibratiens ;zicéiance ien
P rmed WitR gas staN¥ards, or with related solid sources. The
quarterly Channel Functional Test will include cperability of che
30cc chamber and the clilution stages to confirm monitor high range
capability. (Appendix D, Gaseous Effluent Monitoring Syscem .

Stack Noble Gas Detector Alarm Setpoint Equation:

The stack at Nine Mile Point Unit 2 receives the Offgas after
charcoal bed delay, Turbine Building Ventilation and the Standby Gas
Treatment system exhaust. The Stancby Gas Treatment System Exhauscts
the primary containment during normal shutdowns and maintains a
negative pressure on the Reactor Building %o maintain secongary
containment integrity. The Standby Gas Treatment will isclace cn
high radiation detected (by the 3GTS monitor) during primary
containment purges.

The stack noble gas detector is made of germanium. It is sensic:ve
te only gamma radiation. However;-because it is a computer basad
multichannel analysis system 1t i1s able to accurately quantify che
activity released in terms of uCi of specific nuclides. Only pure
alpha and beta emicters are not detectable, of which there are no
common noble gases. A distributicon cf Noble Gases corresponding :s
cffgas is chosen for the nominal alarm setpoint calculation. Offgas
1s chosen because it repre_ents the most significant contaminanc of
gaseous activity in the plant. The release rate Q,, corresponds to
offgas concentration expected with the plant design limit for fuel
failure. The alarm setpoint may be recalculated if a significant
release is encountered. In that case the actual distribution of
ncble gases will be used in the calculaticen.

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

0.8R Fi(Q)

Alarm Setpoint, uCi/sec < Yov)
0.8 = Safety Factor, unitless
= Allocation Factor. Normally, 250 mrem/yr; the value

must be S00 mrem/yr or less depending upon the dose
rate from other release points within the site such
that the total dose rate corresponds to < 500

mrem/yg

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

Vi - The constant for each identified noble gas nuclide
accounting for the whole body dose from the elevated
finite plume lisced on Tablepl-2, mrem/yr per D
uCi/sec B

YiQ) - The total releass rate of noble gas nuclides in rhe

stack effluent, uCi/sec

Y@y = The total of the product of each isotope
release rate times its respective whole body plume
constant, mrem/yr, uCi/sec
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2.1.2.2

The alert alarm is normally Set ac less than 10% of =hne high alarm.
Vent Noble Gas Detector Alarm Secpoint Equation:

The veat contains rhe Reactor Building ventilation above and below
the refuel floor and the Radwaste BSuilding ventilation effluencs.
The‘Reactor Building Vencilacion will isolate when radiacion
monitors detect high levels of radiation (these are separate
MON1tors, not otherwise discussed in the ODCM). Nominal flow rate
for the vent is 2.37ES CFM.

This detector is made of germanium. It is sensitive to only gamma
radiation. However, because it is a computer based mulctichanrel
analysis system it is able to accuractely quantify rthe accivity
released in terms of uCi of specific nuclides. Only pure algha and
beta emitters are not detectable, of which there are rno commen rnoz.e
gases. A discribution of Noble Gases ccrresponding to that expecrad
wizh zhe design limit for fuel failure offgas 1s chosen for :n

nominal alarm setpoint calculazion. 0Offgas 18 chosen because :.-
represents the most significant contaminant of gaseocus activity :n
the plant. The alarm setpoint may be recaliculated if a significanm-
release is encountered. In that case the actual distributicn of

noble gases will be used in the calculation.

0.8R ¥.(Q,)
Alarm Setpoint, uCi/sec < (X/Q) v ¥.(QiK,)

Where:

0.8 = Safety Factor, unitless

R = Allocation Factor. Normally, 250 mrem/yr; Zzhe
value must be SOQ mrem/yr or less depending .c
the dose rate from other release points wizhin

on

the site such that the total rate corresponds :o

< 500 mrem/yr
Q; = The release rate of nuclide i, uCi/sec

(X/Q) = The highest annual average atmospheric
dispersion coefficient at the site boundary as
listed in che Final Environmentcal Statement,
NUREG 1085, Table D-2, 2.0E-6 sec/m’

K, = The constant for each identified noble gas
nuclide accounting for the whole body dose from
cthe semi-infinite cloud, listed on Table e-l,

mrem/yr per uCi/m’ Y
Yo = The total release rate of noble gas nuclides in
the vent effluent, uCi/sec
¥ (QuKy) = The total of the product of the each isotope

release rate times its respective who}e body
immersion constant, mrem/yr per sec/m
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2.1.2.2

The alert alarm is normally Set at less than 10% of =ne nigh alarm

~an

Offgas Pretreacment Noble Gas Detector Alarm Setpoine Zquacion:

The Offyas system has a radiation detector downstream of the
recombiners and before the charcocal decay beds. The offgas. after
decay, is exhausted ro the main stack. The system will
automatically isolate if its precreatment radiation monitor decects
levels of radiation above the high alarm setpoint.

The Radiation Detector contains a plastic scintillator disc. 1I= is

- -

a beta scintillacion detector. Detector response Y.(C,/CF,) has teen !
evaluated from isotopic analysis of offgas analyzed on a

multichannel analyzer, traceable to NIST. A distribuction of cffgas
corresponding to that expected with the design limiz for fuel

failure was used to establish the initial setpoint. However, zhe - }
alarm setpoint may be recalculaced using an updated nuclide

distribution based on actual plant process conditions. The moni-or
rnominal response values will be confirmed during periodic

calibration using a Transfer Standard scurce traceaple to the

primary calibration performed by the vendor.

Particulates and Iodines are not included in this calculation
because this is a noble gas moniczor.

To provide an alarm in the event of failure of the offgas system
flow instrumentation, the low flow alarm setpoint will be set atc or
above 10 scfm, (well below normal system flow) .nd the high flow
alarm setpoint will be set at or below 110 sc¢fm, which is well above
expected steady-state flow rates with a tight condenser.

To provide an alarm for changing cenditions, the alert alarm will

normally be set at 1.5 times nominal full power background to ensure
that ¢t if] tiviry Action required gy
ITTS SR 3. 1% (Specification (.4.5 /Tare implementced in a timely fashion.

L

(3.50E+05) (2.12 E-03) ¥,(C,/CF,)

Alarm Setpoint, cpm < 0.8 F Y.(C,) -~ Background

Where:

Alarm Setpoint = The alarm setpoint for the offgas pretreatmen:
Noble Gas Detector, cpm

0.8 = Safety Factor, unitless

350,000 = The Technical Specification Limit for Offgas
Pretreatment, uCi/sac

2.12E-Q3 = Unit conversion Factor, 60 sec/min / 28317 cc/CF

Cy = The concentration of nuclide., i. in the 0Offgas,
uCi/ce

cP, = The Detector response to nuclide i, uCi/cc/cpm;

See Tableﬁi;i\iij_i list of nominal values E)
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2.2

- Dhro-|

2.2.

1

F = The Offgas Syscem Flow rate, CrM

Background = The deteczor response TC non-fission gases and
. general area does rates, cpm
f.cu/cry = The summation of the nNuclide csncentraticn
divided by the corresponding decector response,
net cpm
Y.o(cy) = The summation of the concentrat.on of nuclides

in offgas, ucCi/cc
Gaseous Effluents Dose Rate Calculation

Dose rates will be calculated monthly at a minimum to demonstrate
that the release cof noble gases, critium, iodines, and particulactes
with half lives greater than 8 days are within the dose raze lim:.=s
specified 1n 10CFR20. These limits are as follows:

The dose rate from radicactive materials released in gaseocus
efflu:ﬁgg m the site to areas at or beyond the SITE BOUNDARY i(ses
Figur +1.3-1) shall be limited per 10CFR20 to the following:

/ - .

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

b. For iodine-131, iodine-133, for tritium, and for all

radionuclides in particulate form with half-lives g -ater than
8 days: Less than or equal to 1500 mrem/yr to any organ:

X/Q and W, ~ Dispersion Parameters for Dose Rate, Tabl;b3-23

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 is at
the east site boundary. These values were obtained from the Nine
Mile Point Unit 2 Final Environmental Statement, NUREG 1085 Table
D-2 for the vent and stack. These were calculated using the
methodology of Regulatory Guide 1.111, Rev., 1. The stack was
modeled as an elevated release pcint because its height is more zhan
2.5 times any adjacent building height. 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 Environmental 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

we Mile 'po\'(‘\"'

specifications cause they are conservative when compared with the
co:f??335313§1§§§§)Envi:onmencal Report values. In addition, the
stack "intermi¥fent release" X/Q was selected in lieu of the
"continuous” value, since it is slightly larger, and alsc 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
78-9 (vent) by locating values corresponding to currently existing
(198%) pathways. It should be noted that the most conservative
pathways do not all exist at the same location. It is conservat.ve
to assume that a single individual would actually be at each of the
receptor locations.
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whole 3ody Cose Rate Due to Noble Gases

The ground level gamma radiation dose from a noble gas stack release
(eleva;ed), reaferred to as plume shine. is calculated using the dose
factors from Appendix B ¢f this document. The ground level gamma
radiacion dose from a noble gas ven:z release accounts for the
exposure from immersion in the semi-infinite cloud. The dispersion
o: the cloud from the point of release toO the receptor at the east
site boundary is factored into the plume shine dose factors for
stack releases and through the use of X/Q in the equation for the
immersion ground level dose races for vent releases. The ralease
rate is averaged over the period of concern. The factors are
discussed in Appendix 8.

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

[(DR)Y = 3.17E-08 ¥, (V.Q. + XK. (X/Q) Q!
Wnere:
DRY = Whole body dose race {mrem/sec)
V. = The constant ac:ougging for the gamma whole bedy

dose rate from the finite plume from the elevated
stack releases for esach identified noble gas
nuclide, 1. Listed on Table 3-2, mrem/yr per
uCi/sec t)

K, = The constant accounting for the gamma whole body
dose rate from immersion in the semi-infinite cloud
for each identified noble gas nuclide, i. Listed in
Tabl1t3;3, mrem/yr per uCi/m’ (From Reg. Guide 1.139)

X/Qv = The relative plume concentration at or beyond the

X/Qs land sector site boundary. Average metecorolcgical
data is used. Elevated X/Q values are used for the
stack releases (s=stack); ground X/Q values are used
for the vent releases (vs=vent). Listed on

Tabl -23
™S
Qusr Qiv = The release rate of each noble gas nuclide i, Irom
the stack (s) or vent (v). Averaged over the Time
period of concern. (uCi/sec)

3.17E-08 Conversion Factor; the inverse of the number of

seconds in one year. (yr/sec)
Skin Dose Rate Due to Noble Gases

There are two types of radiation from noble gas releases that
contribute to the skin dose rate: beta and gamma.

For stack releases this calculation takes into account the dose from
beta radiation in a semi infinite cloud by using an immersion dose
factor. Additionally, the dispersion of the released activity from
the stack to the receptor is taken into account by use of the factor
(X/Q). The gamma radiation dose from the elevated stack release .s
raken inte account by the dose factors in Appendix B.

For vent releases the calculations also take into account the dose
from the beta (P) and gamma (y) radiation of the semi infinite cloud
by using an immersion dose factor. Dispersion is taken 1nto account
by use of the factor (X/Q).
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The release race is averaged cver the period of copcern.

Skin dose rate (DR),.; due o noble gases:

PR
(DR) y.p = 3.17E-38 Z..u““xxo),'l.l:g ) Qus =1.11M0) (X/Q) Q)

Where: - '

(DR) y.p = Skin dose race (mrem/sec)

L, = The constant to account £or the gamma and beta skin
dose rates for each noble gas nuclide, i, from
meerszon in the semi-infinite cloud, mrem/yr per
uCi/m?, listed on ;ab‘era 3 (from R.G. 1.1C9)

(D)

M, = The constant to acsount for the air gamma dose race
for each noble gas nuclide, i, from immersion in =n
semi- Lnfxuxbe zloud, mrad/yr per uCi/m’, listed on
Lablﬁ(i’j from R.G. 1.1C%)

1.11 = Unit con>erszon constant, mrem/mrad

.7 = Structural shielding factor, unitless

3, = The constant accounting for the air gamma dose rate
from exposure to the overhead plume of elevated
releases of each :1dentified ncble gas nuclide, 1i.
Listed on TablaQ}-Z, mrad/yr per uCi/sec.

. \ .

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

(X/Q)w sector site boundary. Average meteorological data is
used. Elevated X/Q values are used for the stack
releases (s=stack); ground X/Q values are used for the
vent releases (v=vent).

3.17E-8 = Conversion Factor; the inverse of the number of
seconds in a year; (yr/sec)

Qiv. Qus = The release rate of each noble gas nuclide i, from th

stack(s) or vent (v) averaged over the time period of
concern, uCi/sec.

Organ Dose Rate Due to I-131, I-133, Tritium, and Particulates wizh

Half-lives greater than 8 days.

The organ dose rate is calculated using the dose factors (R;) from
Appendix C. The factor R; takes into account the dose rate received
from the ground plane, inhalation and ingestion pathways. W, and W,
take into account the atmospheric dispersion from the release point
to the location of the most conservative receptor for each of the
respective pathways. The release rate is averaged over the period of

concerm.

Organ dose rates (DR),, due to iodine-131, iodine-133, tritium and all
radionuclides in particulate form with half-lives greater than 8

days:

(DR)ge = 3.17B-8 T (T.Rijec (W,Qis + WQiyl )
Where: '
(DR) 4 3 Organ dose rate

(mrem/sec)

rr
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Risee = The factor that takes 1nto account the dose from
fuclide i through pachway j to an age group a. and
individual organ t. Units for ilnhalation pathway.
mrem/yr per uCi/m’. Units for ground and :.nges:t:on
D:chways, mi-mrem/yr per uCi/sec. See Tables.l-4

. Carough (&-22) o / D

o
Wy, Wy = Dispersion parameter either X/Q (sec/m’) or D/Q (iL/m?})
depending on pathway and receptor catien. Average
meteorological data is used (Tableyl3-23). Elevated W,

values are used for stack releases (s=stack):; ground
W, values are used for vent releases (vsvent).

Q.s, Qv = The release rates for nuclide i, from the stack (s)
and vent (v) respectively, uCi/sec.

When the release race exceeds 0.75 uCi/sec from the stack or vent,
the dose rate assessment shall, also, include JAF and NMPl dose
contributions. The use of the 0.75 uCi/sec release rate thresno.d
conservative because it is based on the dose conversion factor (R}
for -he Sr-90 child bone which is significantly higher than zhe dose
factors for the other isotopes present in the stack or vent release.

1]

1

- 2.1 Gaseous Effluent Dose Calculation Methodolagy

Doses will be calculated monthly at a minimum to demonstrate that
doses resulting from the release of notle gases, tritium, lodines,
and particulates with half lives greater than 8 days are wichin the
limits specified in 10CFR.S0. These limits are as follows:

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

it, to areas at or beyond the SITE Z0UNDARY (see Figure
Y)\ 0=\ 2 5.1.3-1)) shall be limited to the following.

O \.0 7\

a. During any calendar quarter: Less than or equal to 5 mrad for
gamma radiation and less than or equal to 10 mrad for beta
radiation, and

b. During any calendar year: Less than or equal to 10 mrad for
gamma radiation and less than or equal to 20 mrad for beta
radiation.

The dose to a MEMBER OF THE PUBLIC from iodine-131, iodine-133,
trivium, and all radicactive material in particulate form with
half-lives greater than 8 days in gasecus effluents released, from

it, to areas at or beyond the SITE BOUNDARY (see Figure
_£5.1.3-)) shall be limited to the following:

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

b. During any calendar vear: Less than or equal to 15 mrem to any
organ.

The VENTILATION EXHAUST TREATMENT SYSTEM shall be OPERABLE and
appropriate portions of this system shall be used to reduce releases
of radioactivity when the projected doses in 31 days from iodine and
particulate releases, { h unit, co areas at or beyond the SITE
BOUNDARY (see Figure §.1,3- would exceed 0.3 mrem o0 any organ of a
MEMBER OF THE PUBLIC.

DV.o-)
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D

W, and W, - Dispersion parameters for Dose, Table 3-23

The dispersion parameters for dose calculations were obtained chiefly
from che Nine Mile Pojint Unit 2 Environmental Report Appendix 78.
These wers calculated using che methodolcgy of Regulatory Guide 1.1
and NUREG 0324. The stack was modeled as an elevated release point
because height is more than 2.5 cimes the height of any adjacenc
puilding. The vent was modeled as a combined elevated/ground level
release because the vent's height is not more than 2.5 times the
height of any adjacent building. Average meteorology over the
appropriate cime period was used. Dispersion parameters not
available from the ER were obtained from C.T. Main Daza report dated
November, 1985, or the FES.

3

1
-

Gamma Air Dose Due to Noble Gases

Gamma air dose from the stack or vent noble gas releases 's
calculated monthly. The gamma arr dose equation is similar to the
gamma dose rate equation except the receptcer is air instead of the
whole body or skin of whole body. Therefore, the stack noble gas
releases use the finite plume air dose factors, and the vent noble
gas releases use semi-infinite cloud immersion dose factors. The
fac-or X/Q takes into account the dispersion of vent releases to the
most conservative location. The release activity 1s totaled cover the
period cf concern. The finite plume faczor is discussed in Appendix
B.

Gamma air dose due to noble gases:
D.' = .17E-8 Z;[M;(X/Q)v in * Bi Qil] X c

Dy

The gamma air dose for the period of concern, mrad

C

The duration of the dose period of concern, sec
Where all other parameters have been previocusly defined.

Beta Air Dose Due to Noble Gases

The beta air dose from the stack or vent noble gas releases is
calculated using the semi-infinite cloud immersion dose factor in
beta radiation. The factor X/Q takes into account the dispersion of
releases to the most conservative location.

Beta air dose due to noble gases:

Dg = 3.17E-8 Z;Nt[(XIQ)v QXv * (X/Q)l Qu] X t

Ds 2 Beta air dose (mrad) for the period of concern

N, = The constant accounting for the beta air dose from immersion
in the semi-infinite cloud for each identified noble gas
nuclide, i. Listed on Table 3-3, mrad/yr per uCi/m’. (From
Reg. Guide 1.109). v

T = The duration of the dose period of concern, sec

Where all other parameters have been previously defined.

Organ Dose Due to I-131, I-133, Tricium and Particulates with
half-lives greater than 8 days.
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The organ dose is hased on the same equation as che dose race
equation except the dose 1s compared to =he 10CFRS0 dose limits. The
factor R, takes into account zhe dose received from the ground plare,
inhalacion, food (cow milk, cow meat and vegetation) pathways. W,
and W, take into account the atmospheric dispersion from the release
point to the location of the most conservative receptor for each of
the respective pathways. The reiease .s totaled over the period of
concern. The R, factors are discussed i:n Appendix C.

Organ dose D, due to iodine-131, iodine-133, tritium and

radionuclides in particulate form wish half-lives greater than 8
days.

Dee = 3.17E-8 T, [ L. Riae (Ws Qua * Wy Qul) x ¢
‘~here:

Dae = Dose o the critical organ t, for age group a, mrem
< = The duration of the dose ceriod of concern, sec

Nrere all cther parameters have bteen previcusly defined in Secz:ion
2.2.4.

I-133 and I-135 Estimation

Stack and vent effluent iodine cartridges are analyzed to a
sensitivity of at least 1E-12 uCi/cc. If detected in excess of the
LLD, the I-131 and I-133 analysis results will be reported directly
from each cartridge analyzed. Periodically, (usually quarterly but
on a monthly frequency if effluent iodines are routinely detected) a
short-duration (12 to 24 hour) effluent sample is collected and
analyzed to establish an I-135/I-131 ratio and an I-133/I-131 ratio,
if each activity exceeds LLD. The short-duration ratio is used to
confirm the routinely measured I-133 values. The short-duration I-
135/I-131 ratio (if determined) is used with the I-131 release to
estimate the I-135 release. The short-duration I-133/I-131 racio may
be used with the I-131 release to estimate the I-133 release if the
directly measured I-133 release appears non-conservative.

Isokinetic Sampling

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

Use of Concurrent Meteorclogical Data vs. Historical Data

It is the intant G;:EEEEI:; use dispersion parameters based on
historical meteorological data to set alarm points and to determine
or predict dose and dose rates in tche environment due to gaseous
effluents. If effluent levels approach limiting values,

meteorclogical conditions concurrent with the time of release may be
used to determine gaseous pathway dcses.
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Gaseous Radwaste _Treatment System Cperacion J\ C'APS

cea T SterjionD o,

Orequires the Gaseous Radwaste Treatment Syscemj/zo Te

in operation whenever the main condenser airc ejector system 18 LN
operation. The system may be ocperated for short periods wizh the
charcoal beds_bypassed to facilirtate cransients. The components of
the system which normally should operate to treat offgas are the
Preheater, Recombiner, Condenser, Dryer, Charcoal Adsorbers, HEPA
Filter, and Vacuum Pump. (See Appendix D, Offgas System).

Ventilation Exhaust Treatment System Operacion ‘11 (‘_M’S

Pere T CLAMInD 3.3 . 5
C¥SRTROL 3.11.2.5)requires the Vengi ion Exhaust Tre
be QOPERAZ when projected doses in 31 days due to 1odine an

parciculace releases would exceed 0.3 mrem to any organ of a member
of =he public. The appropriate components, which affect icdine or
particulate release, to be OPERABLZ are:

Al
[

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

Whenever one of these filters is not CPERABLE, icdine and particuliate
dcse projections will be made for 3l-day intervals starting with
filter inoperability, and continglrg.a i he filter remains
inoperable, in accordance wit 4

rele se rates will be used, along with the methodeology of Secft®
2.3.4. (See Appendix D, Gaseous Radiation Monitoring.)

URANIUM FUEL CYCLE

The *Uranium Fuel Cycle® is defined in 40 CFR Part 190.02 (b) as
follows:

“Uranium fuel cycle means the operations of milling of uranium ore
chemical conversion of uranium, isotopic enrichment of uranium,
fabrication of uranium fuel, generation of electricity by a
light-water-cocled 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 radicactive material in supporct
of these operations, and the reuse of recovered non-uranium special
nuclear and by-product materials from the cycle.®

AL ‘tl} O, 1 ~
Section‘ ¢t €Be CONTROLS requires that when the calculaced
doses sssociated with the e Uent releases exceed twice the
applicable quarter or annual limits, the licensee shall evaluate the
calendar year doses and, if required, submit a Special Report to the
NRC and limit subsequent releases such that the dose comitment to a
real individual from all uranium fuel cycle sources is limiced to 25
mrem to the total body or any organ (except the thyroid, which is
limited to 75 mrem). This report is to demonstrate that radiacion
exposures to all real individuals from all uranium fuel cycle sources
{including all liquid and gaseous effluent pathways and direct
radiation) are less than the limits in 40 CFR Part 190. If releases
rhat result in doses exceeding the 40 CFR 190 limits have cccurred,
then a variance from the NRC to permit such releases will be
requested and if possible, action will be taken to reduce subsequent
releases. :
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The report tC the NRC shall contain:

1) Identi#icacion cf all uranium fuel cycle facilities or
operactions within S miles of the nuclear power reactor unics anz
cthe sice, that contribute to the annual dose of the maximum
expcsed member of che public.

2) Iden:iﬁica;ion of the maximum expcsed member of the public and a
determination of the total annual dose to this person from all

exiscing pachways and sources of radicactive effluents and
irect radiation.

The total body and organ doses resulting from radicactive material in
iquid effluents from Nine Mile Point Unit 2 will be summed with the
doses resulting from the releases of rnoble gases, radiciodines, and
particulates. The direct dose components will alse be determired oy
either calculation or actual measurement. Acrtual measurements will
utilize environmental TLD dosimecry. Calculated measurements will

o, utilize engineering calculacions to decermine a projected direct deose
7éch“;C“\ component. In the event calculari 2 used, the mechodology will

S 0D detailed as required(in Section 6.9.1.8 gf rihs CONTQCLI) The
S re= dos - i : dint Unit < will_ be added to the doses to the

maximum exposed individual that are contributed from other uranmium
fuel cycle operations within 5 miles of zhe site.

For the purpose of calculating doses, the results of the
Znvironmental Monitoring Program may be included to provide more
refined estim-es of doses to a real maximum exposed individual.
Zstimated doses, as calculated from scation effluents, may be
replaced by doses calculated from actual environmental sample
results.

3.1 Evaluation of Doses From Liquid Effluents

For the evaluation of doses to real members of the public from liquid
effluents, the fish consumption and shoreline sediment ground dose
will be considered. Since the doses from other aquatic pathways are
insignificant, fish consumption and shoreline sediment are the only
two pathways that will be considered. The dose associated with fish
consumption may be calculated using effluent data and Regulatory
Guide 1.109 methodology or by calculating a dose to man based on
actual fish sample analysis data. Because of the nature of the
receptor location and the extensive fishing in the area, the critical
individual may be a teenager or an adult. The dose associated with
shoreline sediment is based on the assumption that the shoreline
would be utilized as a recreational area. This dose may be derived
from liquid effluent data and Regulatory Guide 1.109 methodology or
from actual shoreline sediment sample analysis daca.

Equations used to evaluate fish and shoreline sediment samples are
based on Regulatory Guide 1.109 methodoclogy. Because of the sample
medium type and the half-lives of the radionuclides historically
observed, the decay corrected portions of the equations are deleted.
This does not reduce the conservatism of the calculated doses but
increases the simplicity from an evaluation point of view. Table

C>3-24 pPresents the parameters used for calculating doses from liquid
effluents.
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The dose from figh sample media i1s calculated as:

Rtn) = Z-. {C.t (U)(Dlxp}) £l (1E+3)

Where: ‘- ‘

Rap; = The total annual dose co organ j, of an individual of
age group a., from nuclide i. via fish pathway p. in
mrem per year; ex. if calculating to the adult whole
body, then Rey = Rey and D,p; = Dim

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

U = The consumption rate of f£ish

1E+3 = Grams per kilogram

(Daipy) = The ingestion dose factor for age grcup a.

nuclide i, fish pathway p, and organ j. (Reg.
Guide 1.109, Table E-1l) (mrem/pCi). ex. when
calculating to the _adult whole body D,.py = Cim

£ = The fractional portion of the year over which the dose

is applicable

The dose from shoreline sediment sample media is calculated as:

Reps = L. [Cis (U)(4E=4) (3.3) (Duypy) £l

Where:

Rep; = The total annual dose to organ j, of an individual of
age group a, from nuclide i, via the sediment pathway
p. in mrem per year; ex. if calculating to the adul:
whole body, then Ry, = Rwa and D,y = Dim

C.s 3 The concentration of radionuclide i in shoreline
sediment in pCi/gram

of a The usage factor, (hr/yr) (Reg. Guide 1.109)

4E+4 = The product of the assumed density of shoreline
sedimant (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 for a lake

Daspi = The dose factor for age group a, nuclide i, sediment
pathway s, and organ j. (Reg. Guide 1.109, Table E-§)

(mrem/hr per pCi/m?); ex. when calculating to the

adult whole body D,5; = Dim

£ ] The fractional portion of the year over which the dose

is applicable

Secause of the nature of the receptor location and the extensive
fishing in the area, the critical individual may be a teenager or an
adulet.

Unitc 2
Revision 14
IT 22 June 139938



Evaluation of Doses From Gaseous Effluencs

For the evaluation of doses zo real members of the public from
gasecus effluents, the pathways contained i1n Section 2 of =he
calculatiortal methodologies section(in the  ODCWIWill be considered
and include ground depositica, inhalacion, cows milk, goats milk,
meat, and food products (vegutation). However, any updated field
data may be utilized that concerns locacicns of real individuals,
real time meteorclogical data, location of critical receptors, ecc.
Caca frgm the most recent census and sample location surveys should
be utilized. Doses may also be calculated from actual environmental
sample media, as available. Environmental sample media data such as

LD, air sample, milk sample and vegetable (food crop) sample daca
may be utilized in lieu of effluent calculat:icnal data.

Doses to members of the public from che pathways considered inQEIEr—
section 2 as a result of gaseous effluents will be calcuiated
using the methodology of Regulatory Guide 1.109 or the methodology aof
the ODCM, as applicable. Doses calculated from environmental sample
media will be based on methodeologies found in Regulatory Guide 1.19

Evaluation of Doses From Direct Radiation

The dose contribution as a result of direct radiation shall be
considered when evaluating whether zhe dose limitations of 40 CFR 190
have been exceeded. Direct radiaticn doses as a resul:t of the
reactor, turbine and radwaste puildings and outside radicactive
storage tanks (as applicable) may Se evaluated by engineering
calculations or by evaluating environmental TLD results at critcical
receptor locations, site boundary or cother special interest
locations. For the evaluation of direct radiation doses utilizing
environmental TLDs, the critical receptor in question, such as the
critical residence, etc., will be compared to the control locations.

The comparison involves the difference in environmental TLD resul:ts
between the receptor location and the average control location
resulet.

Dcses to Members of the Public Within the Site Boundary

D il.o-\

Report shall include an
ocactive liquid and gaseous
to/their activities inside the

The Semiannual Radicactive Effluent Release
assessment of the radiation doses from radd
effluents to members of the public due
site boundary as defined by Figur A member of the public,
would be represented by an individual who visits the sites’ Energy
Center for the purpose of observing the educational displays or for
picnicking and associated activities.

Fishing is a major recreational activity in the area and on the Site
as a result of the salmon and trout populations in Lake Ontario.
Fishermen have been observed fishing at tche shoreline near the Energy
Center from April through December in all weacher conditions. Thus,
fishing is the major activity performed by members of the public
within the site boundary. Based on the nacure of the fishermen and
‘'undocumsented observations, it is conservacively assumed that the
maximum exposed individual spends an average of 8 hours per week
fishing from the shoreline at a location between the Energy Center
and the Unit 1 facility. This estimate is considered conservative
but net necessarily excessive and accounts for occasions where
individuals may fish more on weekends or on a few days in March of
the year.
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The pathways considered for the evaluaticn include the

~at
Lnha.atien

pathway with the resylzanc lung dose, the ground dose pathway with
the resultant whole body and skin dose and cthe direct radiacion dose
pathway with the associated total body dose. The direcz radiacion
dose pathwawy, in actuality. includes several patiways. These
include: the direct radiation gamma dose =o an individual from an
overhead plume., a gamma submersion plune dose, possible direct
radiation dose from the facility and a grcund plane dose
(deposition). Because the location is in close proximity co the

site,

any beta plume submersion dose is felt to be insignificant.

Qther pa;hways. such as the ingestion pathway, are not applicable.
In addicion, pathways asscciated with water related recreaticnal
activities, ocher than fishing, are not applicable here. These
include swimming, boating and wading which are prohibited ac the
facilicy.

The inhalation pathway is evaluated by identifying the applicable
radionuclides {(radioiodine, tritium and particulates) in the eZfluent
£or the appropriate time period. The radiocnuclide concentrations are
then multiplied by the appropriace X/Q value, inhalation dose factor.
air intake rate, and the fractional portion of the year in questicn.

Thus,

the inhalation pathway is evaiuated using the followin
equation adapted from Regulatory Guide 1.109. Tablek¥=74 presentcs ‘I)
-ne reference for the parameters used in the following equacion.

NOTE:

Where:

The following equation is adapted from equations C-3 and C-4
of Regulatory Guide 1.103. Since any of cthe factors are 1in
units of pCi/m’, m’/sec., etc., and since the radionuclide
decay expressions have been deleted because of the short
distance to the receptor locacion, the equation presented
nere is not identical to the Regulatory Guide equations.

Dje = Li ((CyF (X/Q) (DFA) ;. (BR),E]

Dia = The maximum dose from all nuclides to the organ 3
and age group (a) in mrem/yr; ex. if calculating
to the adult lung, then D,, = D and DFA,,, = DOFA,

C: = The average concentration in the stack or vent
release of nuclide i for the period in pCi/m?.

F = Unit 2 average stack or vent flowrate in m’/sec.

X/Q = The plume dispersion parametex for a location

approximately 0.50 miles west of NMP-2 (The plume
dispersion parameters are 9.8E-07 (stack) and
2.8E-06 (vent) and were obtained from the C.T.
Main five year average annual X/Q tables. The
vent X/Q (ground level) is ten times the lisced
0.50 mile X/Q because the vent is approximately
0.3 miles from the receptor location. The stack
(elevated) X/Q is conservative when based on 0.5¢C
miles because of =he close proximity of the stack
and the receptor location.

{(DFA) 54 = the dose factor for nuclide i, organ j, and age
group a in mrem per pCi (Reg. Guide 1.109, Table
E-7); ex. if calculating to the adult lung the
DFA“. = DFA,,
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(BR), = annual air intake for individuals in age group a
:n M’ per year (cbtained from Table £-5 of
Regulacory Guide 1.1C89) .

fractional portion of the year for which
radiocnuclide i was detected and for which a dose
igs o be calculaced (in years).

The ground dose pathway (deposition) will be evaluated by cbrtaining
at least one soil or shoreline sediment sample in the area where
£ishing occurs. The dose will then be calculated using :he sample
results, the time period in question, and the methodology based on
Regulazory Guide 1.109 as presented in Section 3.1. The resultan:
dose may be adjusted for a background dose by subtracting th
applicable off-site control soil or shoreline sediment sample
radionuclide acrtivities. In the event it is noted that fishing is
rnot performed from the shcreline but is instead performed 1n the
wacer (i.e., the use of waders). cthen the ground dose pathway
(deposition) will not be evaluated.

The direct radiation gamma dose pathway includes any gamma doses Irom
ar. overhead plume, submersion in che plume, possible radiazion frem
the facility and ground plane dose (depdsition). This general
cathway will be evaluated by average environmencal TLD readings. At
least two environmencal TLDs will be used at one location in the
approximate area where fishing occurs. The TLDs will be placed in
rne field on approximately the beginning of each calendar quarter and
removed approximacely at the end of each calendar qua~ner (quarter 2,
3, and 4).

The average TLD readings will be adjusted by the average control TLD
readings. This is accomplished by subtracting the average quarterly
concrol TLD value from the average fishing location TLD value. The
applicable quarterly control TLD values will be used after adjusting
for the appropriate time period (as applicable). In the event of
loss or theft of the TLDs, results from a TLD or TLDs in a nearbdy
area may be utilized.
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4.0 ENVIRONMENTAL MONITCRING PROGRAM

4.1 Sampling Stations >
The current~sampling locations' are specified in Tableué—l and Figures
D5.1-1.05.1-2. The mececrological zower location is shown n Figure
Ds5.1-1. The location is shown as TLD location #17. The Envirormencal
Monitoring Program is a joint effort between the (i ¢
orporatlion and the New R_POWEE Auchority. LIE owners ard
operators of the Nine Mile Point Units 1 and 2 and the James A.
FitzPatrick Nuclear Power Plants( respec:ivelir“ Sampling locat:icns
are chosen on the basis of historical average dispersion or
deposition parameters from both unitcs. The environmental sampling
location coordinaces shown on Tablel$-1 are based on the NMP-2
reactor centerline.

The average dispersion and deposition parameters for the three un:ics
nave peen calculated for a 5 year periond, 1978 chrough 1982. The
calculatced dispersion or depositicn parameters will be compared o
the results of the annual land use census. If it is dezermined zhatc
a milk sampling location exists at a location that yields a
significantly higher (e.g. S53%) calculated D/Q race, the new milk
sampling location will be added to the monitoring program within 130
days. If a new location is added, the old location that yields the
lowest calculated D/Q may be dropped frcom the program after October
31 of zhat year.

4.2 Interlaboratory Comparison Program

Analyses shall be performed on samples containing known quantities of
radicactive materials that are supplied as part of a Commission
approved or sponscred Interlaboratory Comparison Program, such as the
EPA Crosscheck Program. Participation shall be only for those media.
e.g., air, milk, water, etc., that are included in the Nine Mile
Point Environmental Monitoring Program and for which cross check
samples are available. An attempt will be made to obtain a QC sample
to program sample ratioc of 5% or better. The Quality Control sample
results shall be reported in the Annual Radioclogical Environmencal
Operacing Report so that the Commission staff may evaluate the
resulcts.

Specific sample media for which EPA Cross Check Program samples are
available include the following:

gross beta in air particulate filters
gamma emitters in air particulate filters
gamma emitters in milk

gamma emitters in water

tritium in water

I-131 in water

4.3 Capabilities for Thermoluminescent Cosimeters Used for Environmental
Measurements

Required detection capabilities for thermoluminescent dosimecers used
for environmental measurements required by the Technical
Specifications are based on ANSI Standard NS4S, section 4.3. TLDs
are defined as phosphors packaged for field use.

In regard to the detection capabilities for thermoluminescent
dosimeters, only one determination is required to evaluate the above
capabilities per type of TLD. Furthermors, the above capabilities
may be determined by the vendor who supplies the TLDs. Required
detection capabilities are as follows.
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4

.3.

-

Uniformity shall ke derermined by giving TLDs from the same zazch an
exposure equal %o that resulting from an exposure rate of 1Q uR/nar
during the field cycle. The responses cbtained shall have a relazive

standard deviation of less chan 7.5%. A cotal of at least 3 TLDs
shall be evaluated. .

Reproducibility shall be determined by giving TLDs repeated exposures
equal to that resulting from an exposure rate of 10 uR/hr during the
field cycle. The average of the relative standard deviacions of the

responses shall be less than 3.0%. A total of at least 4 TLDs shall
be evaluated.

Deperdence of exposure interprecation on =he length of a field cycle
shall be examined by placing TLDs for a period equal to at least a
fiaeld cycle and a period equal to haif the same field cycle in an
area where the exposure rate is krnown to be constant. This test
shall be conducted under approximate average winter temperatures and
approximate average summer temperatures. For these tests, the raz:o
of the response obtained in zhe field cycle to twice that obtainred
for half che field cycle shall not be iess than 0.85. At least 6
TLDs shall be evaluated.

Snergy dependence shall be evaluated ry-:the response of TLDs co
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% £or photons with energies greater
than 80 kaV and shall not be enhanced by more than a factor of two
for photons with energies less than 80 keV. A total of at least 8§
TLDs shall be evaluated.

The directional dependence of the TLD response 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 rotaced
through at least two perpendicular planes. The response averaged
over all directicns shall not differ from the response obtained in
che standard calibration pesition by more than 10%. A total of ac
least 4 TLDs shall be evaluated.

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 NS4S, section 4.3.6. The results obtained for the unwrapped
TLDs shall not differ from those obtained for the TLDs wrapped in
aluminum foil by more than 10%. A total of at least 4 TLDs shall be
evaluated 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 area where the exposure rate is known to be constant.

The TLDs shall be exposed under two conditions: (1) packaged in a
thin, sealed plastic bag, and (2) packaged in a thin, sealed plascic
bag with sufficient water to yield observable moisture throughout the
field cycle. The TLD or phosphor, as appropriate, shall be dried
before readout. The 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 108. A ctocal of at least 4 TLDs shall be
evaluated for each condition.

Self irradiation shall be determined by placing TLDs for a pgriod
equal to the field cycle in an area where the exposure rate 1.3 less
than 10 uR/hr and the exposure during the field cycle is known. It
necessary, corrections shall be applied for the dependence of
exposure interpretation on the length of the field cycle (ANSI NS545,
section 4.3.3). The average expcosure inferred from the responses of
the TLDs shall not differ from 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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TABLgté—l

LIQUID EFFLUENT DETECTORS RESPONSES®

NUCLIDE (CeM/uCi/ml X 10°?
Sr 8% 0.78E-04
Sr 91 1.22
Sr 92 0.817
Y 91 2.47
Y 92 0.208
Zr 95 0.835
Nb 95 0.85
Mo 99 0.232
Tec 99m 0.232
Te 132 1.12
Ba 140 0.499
Ce 144 0.1013
Br 84 - 1.12
T 131 1.01
T 132 2.63
I 133 0.967
I 134 2.32
I 135 1.17
Cs 134 1.97
Cs 136 2.89
Cs 117 0.732
Cs 138 1.45
Mn 54 0.842
Mn S6 1.2
Fe 59 0.863
Co S8 1.1
Co 60 1.65

« values from SWEC purchase specification NMP2-P281F.
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Aw VALUES - LIQUID
ADULT
mrem - mi
NUCLIDE _TBODY _ GLTRACT _BONE  LIVER KIDNEY _ THYROID LUNG
H3 3.67E-1 3.67E-1 - 3 67E-1 3.67E-1 3 67E-1 167E-
Cr 5l 1.26 3.13E2 L 18E-2 | 18E-2 2.86E-1 7.56E-1 | 66
Cutd 1.28 2.33E2 - .73 6.89 - -
Mn 54 8.38E2 1.34E4 398 4 38E3 1.31E3 398 398
Fe $5 1.07€2 2.62E2 6.62E2 4 57E2 - - 2 SSE2
Fe 59 9 28E2 8.06E3 1.03E3 1.42E3 7 83E-1 7 53E-1 6 T6E2
Co 58 2.01E2 1.81E3 1.07 9 04El 1.07 1.07 {07
Co &0 6.36E2 4.93E3 6 47El 3.24E2 6.47E1 6.47E! 5 17}
22 65 3.32E4 4 63E4 131E4 7.35E4 4 92E4 2.21 MRS
Sr 89 6.38E2 3.5783 2.22E4 6 18E-$ 6.18E-$ 6.18E-$ 5 3E-$
Sr 90 1 36ES 1.60E4 5 55ES - - - -
Sr92 1.44E-2 6.61 3.34E-1 - - - -
2r 95 7 59E-1 2.83E2 $.77E-1 T $8E-i 8 39E-1 6.99E-1 6 39E-1
Man 56 3.07E-2 5.52 - |.73E1 2.20E-1 - -
Mo 9 1.60E1 1.95E2 1.97E-3 8.42E1 i 91E2 1.97E3 { 97E-3
Na2d 1.34E2 1.34E2 1.34E2 1.34E2 1.34E2 1.34E2 i 34E2
1131 1.16E2 5.36E1 1 42E2 1.03E2 3.48E2 6 65E4 177EL
1132 4.34E-3 2.33E3 4 64E-3 1.24E-2 1.98E-2 4.34E-1 -
1133 1.22E1 3.59E1 2.30E1 3.99E1 6.97E1 5.87E3
Ni 65 1.14E-2 6.35E-1 1.93E-1 2.50E-2 - -
Cs 134 5.79ES 1.24E4 2.98ES 7 08ES 2.29€S 2.04E1 T 5iE4
Cs 136 8.42E4 1.33E4 1.96E4 | 17ES 6.51E4 3 28E- 392E3
Cs 137 3 42ES 1.01E4 3 82ES § 22ES 1.77ES 3 10E1 5 39E4
Ba 140 1.37E1 4.30E2 2.09E2 3.04E-1 1.31E 417E2 D92E
Ce 141 3.79E-2 8.81E1 6.93E-2 5 83E-2 4 60E-2 3.53E-2 35382
Nb 95 13182 1.48E6 4 38E2 2.44E2 2.41E2 3.56E-1 3 S6E-1
La 140 1.62E-2 3.mE3 1.03E-1 5.36E-2 2.83€3 1.83E3 133E3
Ce 144 3.038-1 6.15E2 .02 9 66E-1 6.57E-1 2.06E-1 196E-L
Tc 99m 2.05E-2 9.54E-01 S.7TIE< 1 61E3 2.45E-2 -~ " 90E -
Np 239 1.88-3 4.4TE2 2.28€-2 2.78E-3 7.40E-3 $95E4 5 9SE<
Te 132 1.1883 5.9TE4 1 93E3 | 26E3 1.22E4 1.39€3 2 56E-3
r 97 5.08E4 3.39€2 §.44E-3 1.10E-3 1.66E-3 711E$6 " IE$
w187 4.31E1 4.04E4 {.48E2 1.23B2 4.43E-$ 4.43E.$ 3 13ES
Ag 110m 1.09E1 3.94E2 1.14El 1.13El 1.22E1 |.04E1 | 4E!
Sb-124 7.35EO 2.11E2 1.17E1 3 62E0 4 48EQ 4 SOEO L SIEL
: Caiculated in accordance with NUREG 0133, Secticn ¢ 3 1. and Regulatory Guide 1.109. Regulatory posincn cC.
Secton 1.
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NUCLIDE

T BODY

GI-TRACT

TABLE 2.3
Aw YALUES . LiQuD*
TEEN

e ettt e

H3
Cr 51
Cu&d
Ma 54
Fe 55
Fe 59
Co 58
Co &
Za 65
Sr 89
Sr 90
St
2:r 95
Mn 56
Mo 99
Na 24
[131
1132
1133
Ni 65
Cs 134
Cs 136
Cs 137
Ba 140
Ce 141
Nb 95
La 140
Ce l44
Tec 99m
Np 239
Te 132
Zr 9
W 187
Ag tl0m
Sb-124

2.73E.1=
1.35
1.33
8.75E2
1.15E2
9.59E2
2.10E2
9.44E2
3.40E4
6.92E2
1.14ES
1.54E-2
396
3J.22E2
1.71El
| 38E2
1.14E2
4.56E-3
1.28€1
1.21E-2
3.33ES
7 87E4
| .90ES
1.44E!
2.00E-1
1.1782
2.97E-2
1.25
2.11E2
4.63E-3
1.23E3
5.68E4
4.55E1
5.85E1
2.79El

2.738-1
2.16E2
2.23E2
3.84E3
2.13E2
$.85E3
1.23E3
3.73E3
3.08E4
2.88E3
1.30E4
9.19€E1
2.10E2
| 19E1
1.60E2
1.38E2
4.21E1l
5.54E-3
3.17El
1.44

9.05E3
9.44E3
7.91E3
3.40E2
6.35E1
1.03E6
3.01E3
4.83E2
.07

3.78E2
4.13E4
J.1IE2
3.52E4
3.17E2
1.7TTE2

mrem - mj

BONE LIVER KIDNEY
- 2.T3E-1 2.73E-L
6.56E-2 6.56E-2 3.47E.1
- 2.87 7.27
2.22E) 4.32E3 1.31E3
6.93E2 491E2 -

| .06E3 2 48E3 420
5.98 9 47E1 598
3.61E2 6.20E2 3.61E2
2.10E4 7 28E4 4 66E4
2.42E4 3.45E4 3.45E4
4 62ES - -
361E-1 - -
419 3.9 103

- L $1E-1 2.29E-1
1.10E-2 8.95E1 2.0882
1.38E2 1.38E2 1.38E2
1.52E2 2.12E2 3.66E2
4.86E-3 1.27E2 2.00E-2
2.47E1 4.19E1 7.35E1
2.08E-1 2.66E-2 -
3.05ES 7.18ES 2.28E8
2.98E4 | 17ES 6.38E4
4.09ES 5.44ES 1.8SES
2.21E2 5.03E-1 3.25E-1
2.33E-1 2.21E-1 2.08E-1
4.43E2 2.47E2 2.39€2
1.22E-1 6.82E-2 1.58E-2
3.07 1.94 1.62
5.84E4 | 63E-3 2.43E2
2.82E-2 5 67E-3 1.07E2
2.06E3 1.30E3 1.25E4
5.84E-3 1.19E-3 1.78E-3
1.59E2 1.30E2 247TE4
5.89E1 5.88E1 5.97E1
3.26E1 2.51El 2.50E!

THYROID LUNG

2.73E-L 173E
7.79E-1 1.90
2.22E1 2.22E1
- 31IE2
420 7 84E2
598 598
361E2 38LE2
1.24E1 EY A
J4SE4
3190 390
1.10E-2 L 10E-2
1.38E2 1 38€2
6.19E4 1 55E€-1
4.29E-1 -
§.85E3 1 QE4
1.14E2 3 7IE4
183 i J1E4
1.73E2 T2ES
2.33E-! 4 15E-L
1.97E-1 1 97E-1
1.99 199
1.58E-2 L S8E-2
1.15 LS

- G 04E4
3.32E3 3 32E3
1.37E3 i 48E-2
3.97E-§ 397ES
2.47E4 147E4
§.79E1 § T9EIL
1.50E1 3 6El

'Calculaed in accordance with NUREG 0133, Section 4.3.1; and Regulatory Guide 1.109. Regulatory position C. Section |
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NUCLIDE TBODY ¢

H3 3.34E-F 3.34E-1
Cr sl 1.39 7.29E1
Cubd 1.60 1.25€2
Ma 54 9.02E2 2.83E3
Fe §5 1.50E2 8.99E1
Fe 59 1.4E3 2.18E3
Cos8 2.21E2 4.20E2
Co 60 7.03E2 1.25E3
2265 3.56E4 1.01E4
Sc 89 9.13E2 1.24E3
St 90 |.06ES 5.62E3
St 92 1.85E-2 8.73
Zr9s 8 95E-1 9 36E1
Ma 56 3.73E-2 2.39E1
Mo 99 2.22E1 7.42E1
Na 24 1. 51E2 1.S1E2
[131 |.14E2 1.80E1
132 5.08E-3 1.30E-2
1133 1.51El 1.60E!
Ni 68 | 46E-2 3.07
Cs 134 | 27E$ 3.28E3
Cs 136 6.26E4 3.40E3
Cs 137 7.28E4 3.12E3
Ba 140 1 87E1 1.62E2
Ce 14l 4. 61E-2 4.14E1
Nb 95 1.45E2 3.75ES
La 140 1.93E2 1.3363
Ce 144 4.31E-1 29282
Tc 99m 2.298-2 7.87E-1
Np 239 2.408-3 1.79€2
Tel32 1.38E3 1.15E4
297 6.9984 1.77E2
W 187 $.37E1 1.68E4
Ag l10m 1.29E1 1.24E2
Sb-124 §.86E0 7.01E1

'Calculated in accordance with NUREG 0133, Section 4.3.

I-TRACT

e e ————————

D

Aw V:LALB'E‘EE.ﬁQUID‘
CHILD
mrem - mi
PONE LIVER_ KIDNEY THYROM LUNG
- 3 34E-1 3.34E-1 J.34E-1 J.34E.1
1.37E-2 1.37€2 2.22E- 7 76E-1 141
- 1.65 6.41 - -
4.65 3 37E3 9 49E2 4.65 165
9.15E2 4 85E2 - - 2.74E2
1.29E3 2.09E3 8.78E-1 8.78E-1 5.08E2
1.25 7 30E1 1.25 L 28 LS
7.5SEl 2.38E2 7.55E1 7 §5E1 T S3E!
2.15E4 5 73E4 3.61E4 258 153
3.20E¢ - - -
4 17ES - - -
161E-1 - - -
122 9 04E-1 9 43E-1 8.15E-1 31584
- 1 65E-1 2.00E-1 - -
2.30E-3 8 98E1 1.92E2 2.30E-3 2.30E-3
1 SIE2 1 S1E2 1.S1E2 1.51E2 S1E2
2.00E2 2.01E2 331E2 6 66E4 3 2382
6 01E-3 {.10E-2 1 69E-2 5 13E-1 -
3NE~L 3 98E! 6.64E1 7 40E3 -
2.66E-1 2.51E-2 - -
3 68ES 6.04ES 1.87ES 1.38E1 6 "1E3
3 52E4 9 67E4 5 15E4 3 82E-4 - 53E3
5 1SES 4 93ES | 61ES 3 62E1 5 "3Ed
3.19E2 3 28E- 1 40E-1 4872 2USE
1 08E-1 7 43E-2 5.57E-2 412E2 21lE2
5 21E2 2.03E2 1.91E2 4 16E-1 4 6E-
| 39€-1 5 09E-2 3.30E-3 3.30E3 3 30E
381 136 8.61E-1 2 40E-1 2 40E-
705E< 1 38E-3 2.01E-2 - T0ES
3.44E-2 3.12E3 7.70E-3 6.94E 4 6 94E<4
2.57E3 1.14E3 1.06E4 1 66E3 5 10E3
8.11E3 1.18E-3 1.69€-3 8.29E6 32984
20282 1 20E2 5. 16E-3 5.16E-S 5 16E-S
1 35E1 | 30E1 1.39€1 1.21El 1UE
1.56E1 5 36EQ 5.22E0 §.24EQ 10El
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NUCLIDE ___T BODY

H3 1.87E-1"
Ce st 8.21E3
Cutd 1.96E-2
Mao 54 .73

Fe 55 1.45

Fe 59 1.25E1
Co 58 5.36
Co 80 1.SSEL
Za 68 | 76E1
Sr 89 4.27E1
Sr 90 2.86E3
Se 92 | S6E-$
2098 2.12E2
Mn 56 1.81E4
Mo 99 2.65

Na 24 9 61E-1
(131 9.78
1132 3.43E46
(133 8.26E-1
Ni 65 2.96E-6
Cs 134 4 30E1
Cs 136 2.81E1
Cs 137 2.63E)
Ba 140 488

Ce 141 J3LE3
Nb 95 §.87E-3
La 140 6.52E4
Cel4d 1.01E-1
Tc 99m 3.1TE4
Np 239 2.08E4
Te 132 4.08

2r 97 1.38E4
w187 4.13E-2
Ag l10m 2.91E-1
Sb-124 6.78E-1

iCalculated in accordance with NUREG 0133. Section 4.3 1: and Regulao

GI.-TRACT
1.87E-1

2.39E-1
8.70€-1
4.42
6.91E-1
1.52E1
5.36
1.56E1
3.22E1
3.06E1
1 40E2
4 S4E-3
1.49EL
9. 56E4
448

9 61E-1
7.94E-1
7.80E4$
4.77E-1
4.96E4
1.16
1.14
1.16
2.33E1
1.45E1
3.7
2.98E1
1.03€2
7.14E-3
1.06E1
1.62E1
1.92E1
7.02
2.28El
6.75E0

D

Aa VATLAl?EZLSE-z{jQUm“
INFANT
mrem - ml
BONE _ LIVER ___ KIDNEY THYROID LUNG
- 1.87€-1 1.87€-1 1.87E4 1.87€4
- - L1783 5.36E-3 1.04E-2
- 4 24E2 7.17E2 - -
- 1.20E1 2.67 - -
8.42 544 - - 2.66
| 82E1 3.18E1 - - 9 41
- 2.18 - - -
- 6.55 - -
1 LLEL 3 81El 1.85E1 -
1 49E3 - - - -
| 12E4 - - - -
121E4 - - -
1 23E- 1.99E2 3.23E2 -
- 1.0SE-$ 9.05E4 -
- 1.36El 2.03E1 - -
9 61E-1 9.61E-1 9 61E-1 9 61E-1 9 61E-L
1 89E1 2.22E1 2.60E1 7 31E3 -
4.7SE$ 9.63E$ 1.07E-$ 4 52E4 -
1.94 2.92 331 5.13E2
$.75E-5 6.51E6 - A -
2.28E2 4 26E2 1.10E2 - 1 50E1
2.56E! 7 $3E1 3 00E1 - § 13
3.17E2 3.1E2 9.95E1 - 1 03EL
9 48EI 9 48E-2 2.25E2 - 5 32E-2
4 61E-2 281E2 8.67E-3 -
2.47E-2 1 02E-2 7.28E3 - -
6 43E-3 2 53E-3 - -
1.80 7 37E-1 2.98E-1 -
1.19E-5 2.46E-$ 2.64E4 - L 1SE-S
4 12E 3 68E4 7.34E4 -
883 437 2.74E1 6.46
1 76E-3 3 0264 3.04E4 -
1. 72E-1 1.19E-1 - -
6.02E-1 4.39E-1 6.28E-1 -
2.19E0 3 2382 - $.80E-) . 37E0
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NUCLIDE

Kr 83m
Kr 8%
Kz 85m
Kr 87
Kr 88
Kr 89
Xe 131m
Xe 133
Xe 133m
Xe 135
Xe 135m
Xe 137
Xe 138

-

>

TABLE 3-1

OFFGAS PRETREATMENT”
DETECTOR RESPONSE

4

NET CPM/uCi/cc

4,28E+23
3.85E+03
6.68E+03
3.37E+Q3
6.48E+Q3

1.69E+03

4.91E+03

_ 6.99E+03
“5.31E+03

values from calculation H21C-070

IT 33
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NUCLIDE

TABLEI%-Z

PLUME SHINE PARAMETERS'

. AT R o
Kr 83m ‘9.015-7 .......
Kr 85 6.928-7 ______.
Kr 85m S.09E-4 4.912-4
Kr 87 2.72E-3 2.57E-3
Kr 88 7.23E-3 7.04E-3
Kr 89 1.188-2 1.13g-2
Kr 90 6.37E-13 4.49E-3
Xe 131lm 7.788-6 L __.
Xe 1133 7.46E-5 €.422-3
Xe 132m 4.79E-53 3.932-5
Xe 135 7.82E-4 7.44E-4
Xe l3%m 1.45-3"- 1.37E-3
Xe 137 6.23E-4 S.98E-4
Xe 138 4.45E-3 4.26E-3
Xe-127 1.9£6E-3 1.31E-3
Ar 4. $.00E-3 4.7%E-3

By and V, are calculated for critical site boundary location; 1.6km in
the easterly direction. See Appendix B. Those values that show a
dotted line were negligible because of high energy absorprion
coefficients.

Uniz 2
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Nuclide K, (Y ®ody)?
Kr 83m 7.56E-02
Kr 8Sm 1.17E3
Kr 85 1.61E1
Kr 87 5.92E3
Kr 88 1.47E4
Kr 89 1.6684
Kr 50 1.56E4
Xe 13im 9.15EL
Xe 13i3im 2.51E2
Xe 133 2.94E2
Xe 13Sm 3.12E3
Xe 135 1.81E3
Xe 137 1.42E3
Xe 138 8.83E3
Ar 41 8.84E3

‘From, Table B-1. Requlatory Guide 1. 109 Rev.

mrem/yr per uC1/m
mrad/yr per uCi/m’.

TABLQ:%-3

IMMERSION DOSE FACTORS!

L,(P-6kin)?

[

R OB W W e b N WD e

.46E3
.34E3
.73Z3
L37E2
.01lE4
.29E3
.76E2
.94E2
.08E2
L1122
.86E3
.22E4
.13E3
.69E3

IT 18

1

M. (y-Air)?

1.93E2

l

Lol S ¢ ) T 24

[PV N VYRR W -

O O >

.23E3
.72E1
.17E3
.S2E4
.73E4
.63E4
.S6E2
.27E2
.533E2
.36E3
.82E3
.S1E3
.21E3
.30E3
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NUCLIDE BONE

:_{ 3' - -

C 14~ 2.65E4
Cr St --

Mn 54 --

Fe 355 1.97E4
Fe S% 1.36E4
Co S8 --

Co €0 --

Zn &3 1.93E4
Sr 8% 3.98ES
Sr 99 4.09E7
Zr 95 1.135ES
Nb 35 1.357E4
Mo 99 --
I-131 3.79E4
I 133 1.32E4
Cs 134 3.96ES
Cs 137 S.49ES
Ba 140 S.60E4
La 140 5.05E2
Ce 141 2.77E4
Ce 144 3.19E8
Nd 147 7.94E3
Ag 11l0m 9.99E3

mrem/yr per uCi/m?

T.

6
S
8
4
3
9
1
1
]
1
2
2
3.
3
1
S
7
4
2
S
1
1
5
S5

>

TABLE 3-4

DOSE AND DOSE RA
R, VALUES . INHALATION

~
4

INFANT!
ey

300Y  THYROID  KIDNEY
47E2 6.47E2 §.47E2
.31E3 5.31E3 $.31E3
.9SEL 5.7SE1 1.32E1
.98E3 -- 4.98E3
.33E3 -- --
.48E3 -- --
.82E3 -- --
.18E4 -- --
.11E4 -- 3.25E4
.14E4 -- --
.59E6 S --
.03E4 -- 3.11E4
78E3 -- 4.72E3
.23E1 -- 2.65E2
.96E4 1.48E7 . .18E4
.60E3 3.36E6 2.24E4
.4SE4 -- 1.90ES
.SSE4 -- 1.72E5
.90E3 -- 1.34EL
.15E1 -- --
.99E3 .- 5.25E3
.76ES -- 5.38ES
.00E2 -- 3.15E3
.00E3 -- 1.09E4

‘This and following R, Tables Calculated in accorcdance with NUREG 0133,
Section 5.3.1, except C 14 values in accordance with Regulatory Guide 1.109
Equation C-8.

IT 36

LUNG GI-LLI
§.47E2 6.47E2
5.31E3 S.31E3
1.28E4 1.57E2
1.C0Ee¢ 7.06E3
8.63E4 1.09E3
1.C2E6 2.4884
7.77E8 1...24
4.351E56 3J.lsgd
6.47ES S.11Z4
2.03E6 §.40E4
1.1287 1.3125
1.735E6 2..7E4%
4.79ES 1.27=24
1.35E8 4.8734
-~ 1.C6E3
-- 2.16E3
7.97E4 1.3383
7.13E4 1.23E3
1.6CE$ 3.84E4
1.68ES 9.4824
S.17ES 2.15E4
9.84ES6 1.43E85
3.22ES 3.1224
J.67E6 31.3CE4
Unit 2
Revision 14
June 1598



TAEL;>3-S

DOSE AND DOSE RATE
R, VALUES - INHALATICN - CHILD

NUCLIDE BONE * LIVER T. BODY  THEYROID  KIDNEY LUNG GI-LLI
H 3" -- 1.12E3 1.12E3 L1283 1.1283 1.12€83 1.12E3
C 14" 3.59E4 §.73E3 6.73E3 L73IE] 6.73E3 6.73E3  6.73E2
Cr 51 -- -- 1.54E2 8.9SEl 2.43EL 1.70E4 1.08E3
Mn 54 -- 4.2984 9.51E3 -- 1.00E4 1.58€86 2.29E4
Fe 53 4.74E4 2.52E4 7.77E3 -- -- 1.11E5 2.3723
Fe 59 2.07E4 3.34&4 1.67E4 -- -- 1.27%86 7.37E4
Co S8 -- 1.77E3 3.16E3 -- -- 1.1.E28 34324
Co 52 -- 1.31E4 2.25E4 - -- 7.27%8 9.£224
Zn 63 4.26E4 1.13E5 7.03E4 -- 7.14E4 9.95ES 1.821=24
Sr 89 5.99ES - 1.72E4 -- -- 2.18E6 L.38723
Sr 30 1.CLE8 -- 6.44E6 - -- 1.48E7 J.43E3
Zr 95 1.5CES 4.18E4 3.70E4 -- 5.96E4 2.23E8 6.1124
Nb 95 2.35E4 9.18E3 6.55E3 -- 8.62E3 6.14ES 3.7224
Mo 99 -~ 1.72E2 4.26E1 -- 3.92E2 1.35ES 1.2788
I 131 4.81E4 4.81E4 2.73E4 1.62E7 7.88E4 -- 2.34E3
I 133 1.66E4 2.03E4 7.70E3 3.8%ES§ 3.38E4 -- S.48E3
Cs 134 §.SLES 1.01E6 2.25ES - 3.30ES 1.21E5 3.85E3
Cs 137 9.07ES 8.25ES 1.28ES -- 2.82ES 1.04ES 3J.8223
Ba 140 7.40E4 6.48E1 4.33E3 -- 2.11E1 1.74E6 1.22E5
La 1490 6.44E2 2.25E2 7.55E1 -- -- 1.83ES 2.28z28
Ce 141 3.92E4 1.95E4 2.90E3 -- 8.55E3 S.44ES $.86E84
Ce 144 6.77E6 2.12E8 3.61ES -- 1.17€6 1.20E7 3.39ES
Nd 147 1.08E4 8.73E3 6.81E2 -- 4.81E3 3.28ES 8.2154
Ag 1lilm 1.69E4 1.14E4 9.14E3 -- 2.12E4 5.48E6 1.3QES
« mrem/yr per uCi/m?
Unitc 2
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NUCLIDE BONE

H 3* --

C 14~ 2.60E4
Cr S1 --

Mn S4 --

Fe 3% 3.34E4
Fe S9 1.59E4
Co 358 --

Co 60 --

Zn 65 3.86E4
Sr 89 4.34ES
Sr 390 1.08E8
Zr 93 1.46E5
Nb 95 1.86E4
Mo 99 --

I 131 3.S4E4
I 133 1.22E4
Cs 134 S.02ES
Cs 137 6.70ES
Ba 140 S.47E4
La 140 4.79E2
Ce 141 2.84E4
Ce 144 4.89ES§
Nd 147 7.86E3
Ag 110m 1.38E4

mrem/yr per uCi/m?

TABLE 3-6

DOSE AND DOSE RATE
R, VALUES - INHALATION - TEEN

T. BOBY THYRCID KIDNEY LUNG GI-LLI
1.27E3 1.2723 1.27E3 1.27e3 1.27E3
4.87E3 4.87E3 4.87E3 4.87E3 4.87E3
1.35E2 7.3QE1 3.07El 2.10E4 3.00E3
8.40E3 -- 1.27E4 1.98E§ 5.58E4
8.S4E3 -- -- 1.24ES §.39E3
1.43E4 -- -- 1.53E6 L.78ES
2.78E3 -- -- 1.34%6 9.3224
1.98E4 -- -- 8.72ES 2.33325
6.24E4 -- 8.64E4 1.24ES6 4.988E4
1.235E4 .- -- 2.42E6 3.7l
6.58E6 -— e _ -- 1.685E7 7.£3E3
3.15E4 -- 6.74E4 2.63%E§ 1.49¢&3
$.66E3 -~ 1.00E4 7.51ES 9.58E4
3.22E1 -- 4.11E2 1.54E5 2.68985
2.64E4 1.46E7 8.40E4 -- 3.49E3
6.22E3 2.9ZE6 3.S9E4 -- 1.0384
5.49ES -- 3.7SES 1.46ES 9.76E3
3.11E5 -- 3.04ES 1.21ES 8.48E3
3.52E3 -- 2.28E1 2.03ES6 2.29E5
6§.26E1 -- -- 2.14ES 4.87E3
2.17E3 -- 8.88E] 6.14ES 1.2585
2.62ES -~ 1.21E6 1.34E7 8.E64ES
S.13E2 S.02E3 3.72ES 1.82E5
7.99E3 -- 2.50E4 6.75E6 2.73E%

Unitc 2
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TABLE 3-7
DCSE AND DOSE RATE
R, VALUES - INHALATION - ADULT

NUCLIDE  BONE ~LIVER 7. 300Y  THYROID  KICNEY LUNG GI-tir
g 3e - 1.26E3 1.26E3 1.26E3 1.26E3 1.26E3  1.2883
C 14 1.82E4 3.41E3 3.41E3 1.41E3 J.41E3 3.41E3 3.4123
Cr S1 -- -- 1.0QE2 S.9SE1 2.28E1 1.44E4 3.3283
Mn S4 -- J.96E4 6.30E3 -- S.84E3 L.40E¢ 7.74E4
Fe 55 2.46E4 1.70E4 3.94E3 -- -- 7.21E4 §.03E23
Fe %9 1.18E4 2.78E4 1.C6E4 -- -- 1.02E6 1.83ES
Co %58 -- 1.58E3 2.C7E3 - -- 9.28ES L.Cl8ES
Co 680 -- 1.15E4 1.48E4 -- -- 3.97E6 2.83E%
Zn €5 J.24E4 1.03ES 4.66E4 -~ 6§.9QE4 8.64ES 5.31424
Sr 89 3.04ES -- 8.72E3 -- -- 1.40E6 J.33Es
Sr 90 9.92E7 -- 6.1C0E6 -— - -- 9.60E6 7.22=8%
2Zr 95 1.07ES 3.44E4 2.33E4 -- 5.42E4 1.77E8 1.5QEs
Nb 95 1.41E4 7.82E3 4.21E3 -- 7.74E3 5.0SES 1.04E5%
Mo 99 -- 1.21E2 2.30E1 -- 2.91E2 9.12E4 2.43E53
I 131 2.52E4 3.58E4 2.0SE4 .19E7 6.13E4 -- 6.29%
I 133 8.64E3 1.48E4 4.528E3 2.15E6 2.58E4 -~ 8.88E]
Cs 134 31.73ES 8.4BES 7.28ES -- 2.87ES 9.76E4 1.04E4
Cs 137 4.78ES 6.21ES 4.28ES -— 2.22ES 7.52E4 8.40E3
Ba 140 3.90E4 4.90E1 2.57E3 -- 1.67E1 1.27E8 2.138%
La 1490 3.44E2 1.74E2 4.58E1 -- -- 1.36ES 4.S8%%
Ce 141 1.99E4 1.35E4 1.53E3 -- 6.26E3 3.62E5 1.2QE5
Ce 144 3.43E6 1.43ES6 1.84ES - 8.48ES 7.78E6 8.15E3
Nd 147 5.27E3 6.10E3 3.65E2 -- 3.56E3 2.21E5 1.7388
Ag 11Cm 1.C8E4 1.00E4 S.94E3 -- 1.97E4 4.63E6 3.0ZES
* mrem/yr per uCi/m’
unit 2
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NUCLIDE

H
C

-

Fs

I

Cs
Cs
Ba
La
Ce
Ce
Nd
Ag

3
14
51

Mn S4

55
39
38
§0
£5
8%
90
95
95
99
L3l
133
134
137
140
140
141
144
147
1i0m

TABLE 3-8

DOSE AND DOSE RATE
R, VALUES - GROUND PLANE
ALL AGE GROUPS

m!-mrem/yr

,uCi/sec

TCTAL 30DY

4.65E6
1.40E9

NOd DN

[ L I

o O W O W

m pMMmm

s o+ W W
o

2.45E8
1.36E8
3.99E6
1.72E7
2.39E6
6.83E9
1.03E10
2.05E7
1.92€E7
1.37E7
6.96E7
8.46E6
3.44E3

II 40

W)
(G
w

[¢4]

~) W O
(&)

[T I S
PV YY) B S V]
m 1 m

I O N

b

2.8SES8
1.61E8
4.63E6
2.09E7
2.91E86
7.97ES
1.20E1Q
2.3SE7
2.18E7
1.54E7
8.07E7
1.01E7
4.01E9

Unitc 2
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TABLE 3-9
DOSE AND DOSE RATE
R, VALUES - COW MILK - INFANT

(9]

m’-mrem/
uCi/sec

NUCLIDE BONE ~ LIVER T. BOoDY THYRQID KIDNEY LUNG GI-LLI
g 3" -- 2.38E3 2.38E3 2.38E3 2.38E3 2.38E3 2.38E3
c 14° 3.23E6 6.89ES 6.89ES 6.89ES 6.89ES 6.89ES €.3985
cr si -- -- 8.35E4 5.45E4 1.19E4 1.06ES 2.43E6
Mn 54 -- 2.51E7 S.69E6 -—- 5.S6E6 -- 9.21E6
Fe S5 8.43E7 5.44E7 1.45E7 -- -- 2.6687 5.9155
Fe 59 1.22E8 2.13E8 8.38E7 -- - 6.29E7 1.32E8
Co 38 -- 1.39E7 3.46E7 -- -- -- 3.46%7
Cs 60 -- 5.90E7 1.39E8 -- -- -- 1.4223
Zn 65 3.5389 1.21E10 5.58E9 -- $.87E9 -- 1.22:2
sr 89 6.93E9 -- 1.99E8 -- -- . 1.4223
Sr 90 8.19E10 -- 2.09E10 a—— -- -- 1.2229
Zr 95 3.85E3 9.39E2 6.66E2 -- 1.01E3 -- 4.53%3
Nb 95 4.21E5 1.64ES 1.17ES -- 1.54ES -- 1.03E8
Mo 99 -- 1.04E8 2.03E7 -- 1.55E8 -- 3.43%7

131 6.81E8 8.02E8 3.53E8 2.64E11  9.37E8 -- 2.86E7
I 133 8.52E6 1.24E7 3.63E6 2.26E9 1.46E7 -- 2.1CE6
Cs 134 2.41E10 4.49E10 4.54E9 -- 1.16E10  4.74E9 1.22E8
cs 137 3.47E10 4.06E10 2.88E9 - 1.09E20  4.41E9 1.27E8
Ba 140 1.21E8 1.21ES 6.22E6 -- 2.87E4 7.42E4 2.97g7
La 140 2.03El 7.99 2.06 -- - .- 9.39E4
Ce 141 2.28E4 1.39E4 1.64E3 -- 4.28E3 -- 7.13E6
Ce 144 1.49E6 6.10ES 8.34E4 -- 2.46ES -- 8.54E7
Nd 147 4.43E2 4.S5E2 2.79E1 - 1.76E2 -- 2.39E5
Ag 110m  2.46E8 1.79E89 1.19c® -- 2.56E8 -- 9.29E9

‘mrem/yr per uCi/m?.

Unit 2
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NUCLIDE

g 3
c 14’

Cr
Mn
Ce
Co
Zn
Sr
Sr
2r
Nb
Mo

51
S4

e 55
e 59

S8
60
65
89
E2Y
95
9%
99

I 131
I 133

Cs
Cs
Ba
La
Ce
Ce
Nd
Ag

‘mrem/yr per uCi/m’.

134
137
140
140
141
144
147

1i0m

2.63E9
3.64E9
7.S3E1Q
2.17E3
1.86ES
3.26E8
4.04E6
1.5CE10
2.17E1Q
5.87E7
9.70
1.15E4
1.04ES
2.24E2
1.33e8"

4.77E2
1.03E4
4.07E7
3.28E8
4.99ES§
2.45E10
2.08E10
5.14E4
3.39
5.73E3
31.26ES
1.81E2
8.97E7

>

TABLE 3-10

DOSE AND DOSE RATE
R, VALUES - COW MILK - CHILD

m?-mrem/yr
uCl/sec
T. EOéY THYRQID KIDNEY LUNG GI-LLI
1.57E3 1.57E3 1.3783 1.37E3 1.3783
3.29E8 J.28ES 3.29E5 3.29ES 3.29ES
S.27E4 2.93E4 7.99E3 5.34E4 2.80€E58
J.SQ%ES -- 1.78E8 -- 1.23g7
1.1SE7 -- -- Z.C3%E7 g€ .35E8
5.26E7 -- -- 3.06E7 L..3Z38
2.1327 -- -- -- 4.23%7
8.32E7 -- -- -- L.23E8
4.35E9 -- 4.41E9 -- 1.23:29
1.04E8 -- -- -- L.4123
1.91ELQ -—— . -- -- 1.2123
4.25E2 -- 6.83E2 -- 4.38E5%
5.69E4 -- 1.00ES - 4.4228
1.01E7 -- 8.69%E7 -- 3.37%7
1.86E8 1.C8E1l S.3%E8 -- 2.92E7
1.89E6 9.27E8 8.32E6 -- 2.0Lz¢
5.18E9 -- 7.61E9 2.73E9 1.32E8
3.07E9 - 6.78E9 2.44E9 1.10E3
3.43E6 -- 1.67E4 3.07E4 2.37E7
1.14 -- -- -- 9.13524
8.51E2 -- 2.51E3 -- 7..3E8
S.SSE4 -- 1.80ES - 8.49E7
1.40E1 -- 9.94E1 -- 2.87ES
7.17E7 -- 1.67E8 -- 1.07EL)
Unitc 2
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NUCLIDE BCNE
1z --

c 4 §.70ES
Cr 51 --

Mn 54 --

Fe S5 2.78E7
Fe 59 2.81E7
Co S8 -

Co 80 --

Zn 653 1.34E9
Sr 389 1.47E9
Sr 390 4.45E10
Zr 9§ 9.34E2
Nb 95 1.86ES
Mo 99 -—-

I 131 1.34E8
I 133 1.66E6
Cs 124 6.49E9
Cs 137 9.02€E9
Ba 140 2.43E7
La 140 4.05
Ce 141 4.67E3
Ce 144 4.22ES
Nd 147 9.12E1
Ag li0m 6§.13E7

‘mrem/yr per uCi/m’.

.
i

2.95E2
1.03ES
2.24E7
1.88E8
2.82E6
1.53E10
1.20E190
2.98E4
1.99
3.12E3
1.74ES
9.91E1
5.80E7

>4

TABLE 3-11

DOSE AND DOSE RATE
R, VALUES - CCW MILK - TEEN

II 43

m’-mrem/vr
uCi/sec
T. BODY THYROID KIDNEY
9.94E2 3.94E2 9.94E2
1.34ES 1.34ES 1.34ES
2.58E4 1.44:24 S.66E3
1.79E6 -- 2.69E6
4.59E6 -- -
2.54E7 -- --
1.035E7 -- --
4.19E7 -- --
2.17E9 -- 2.97E9
4.21E7 -- --
1.10E1Q - -~
2.03E2 -- 4.33E2
S.69E4 -- 1.00ES
4.27E8 -- 5.1287
1.01E8 S.49E10 3.24E8
8.S9ES 3.93E8 4 .94E§
7.08E9 -- 4.8SE9
4.18E9 -- 4.08E9
1.57E6 -- 1.01E4
S.30E-1 -- --
3.58E2 -- 1.47E3
2.27E4 -- 1.04ES
5.94E0 -- S.82E1
3.53E7 -- 1.11E8
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NUCLIDE

C 14

s1
54
55
59
58
60
€5
89
90
95
35
99

I 131

I

Cs
Cs
Ba

Ca
Ce
Nd

Ag

‘mrem/yr per uCi/m’.

133

134
137
140
140
141
144
147
110m

8.71E8
7.99E8
3.13E1Q
S.34E2
1.23ES
7.41E7
9.09ES
3.74E9
4.97E9
1.35E7
2.26
2.54E3
2.29E5
4.74E1
3.71E7

LIVER

7.63E2
7.26E4

S.41ES§
1.0887
3.79E7
2.70E8
1.10E7
2.77E9

1.71E2
§.C7E4
1.24E7
1.06E8
1.58E6
8.89E9
€.80E9
1.69E4
1.14

1.72E3
9.SB8E4
S.48E1
3.43E7

>
TABLE 3-12

DOSE AND DOSE RATE
R, VALUES - COW MILK - ADULT

m!-mrem/yr
uCL/sec
T. BODY THYROID KIDNEY LUNG GI-LL
7.63E2 7.63E2 7.83E2 7.8382 7.63E2
7.26E4 7.26E4 7.26E4 7.26E4 7.25E4
1.48E4 8.85SE3 3.26E3 1.96E4 3.72E86
1.03E8 -- 1.61E6 -- 1.86E7
2.52E6 -- -- 6.04E6 £.21E6
1.45E7 ~-- -- 1.06E7 1.2528
6.0SES -- -~ -- 5.4727
2.42E7 -- -- -- 2.3828
1.25E9 -- 1.8SE% - L.7%E9
2.29E7 -- -~ -- 1.23E%
7.74E9 _—— -- -- 9.:11:28
1.18E2 -- 2.69E2 -- 3.43E85S
3.27E4 -- 6.00E4 -- 1.6%E38
2.36E6 -- 2.81E7 -- 2.3787
6.08E7 31.47E10 1.82E8 -- 2.3CE7
4.82ES 2.32E8 2.76E6 -- 1.4286
7.27ES9 -- 2.88E9 9.S55ES8 1.56E8
4.46E9 -- 2.31E9 7.68E8 1.22E8
8.83ES -- $.7SE] 9.69E2 2.7727
3.01E-1 -- -- -- 8.25:24
1.95E2 - 7.99E2 -- 6.38E8
1.23E4 - 5.68E4 -- 7.74E7
3.28E0Q -- 3.20E1 -- 2.63ES
2.04E7 -~ 6.74E7 - 1.40E10
Unit <
Revision 141
IT 44 June 1398



NUCLIDE

H 3
c 14’

Cr
Mn
Fe
Te
Co
Ce
Zn
Sr
Sr
Zr
Nb
Mo

S1
54
SS
s9
S8
80
65
89
90
95
95
99

I 1131
I 133

Cs
Cs
Ba
La
Ce
Ce
Nd
Ag

‘mrem/yr per uCi/m’.

134
137
140
140
141
144
147
110m

4.24E8
1.48E10
1.72E1l
4.66E2
9.42E4
8.17E8
1.028E7
7.23E10
1.04E11l
1.4SE7
2.430

2.74E3

1.79ES
$.32E1
2.95E7

»”

1.13E2
3.88E4
1.277
9.63C,
1.49€E7
1.35€E11
1.22E11
1.45E4
9.59E-1
1.67E]
7.32E4
5.47E1
2.157

>

TABLE 131-13

DOSE AND DOSE RATE
R, VALUES - GOAT MILK - INFANT

m’-mrem/yr
uCl/sec
T. BODY THYROID KIDNEY LUNG
6.33E3 6.33E3 §.33E3 §.33E3
6.89ES 6.89ES 6.89ES 6.89ES
1.00E4 6.56E3 1.43E3 1.28E4
6.82ES -- 6.67ES --
1.89€ES -- -- 3.46E5
1.09E6 -- - 8.2LES
4.16E6 -- -- --
1.67E7 -- -- -
6§.70E8 -- 7.04E8 --
4.24E8 -- -- --
4.38E10 - -- --
8 .04ELl -- 1.2282 --
2.24E4 -- 2.78E4 --
2.47E6 -- 1.89E7 --
4.23E8 3.16E11 1.1289 -~-
4.36ES 2.71E9 1.75E7 --
1.36E10 - 3.47E10 1.4ZE10
8.63E9 -- 3.27E10 1.32EL0
7.48ES - 3.44E3 8.91E3
2.47E-1 -- -- --
1.96E2 -- 5.14E2 --
1.00E4 -- 2.96E4 -
3.35E0 -- 2.11E1 --
1.43E7 -- 3.0787 --
Revis
II 45 Jun
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I 131
I 133

Cs
Cs
Ba
La
Ce
Ce
Nd
Ag

‘mrem/yr per uCi/m’.

134
137
140
140
141
144
147

1iCm

3.1SE8
7.77E9
1.S8El1l
2.62E2
5.0SE4
3.91E8
4.84ES§
4.459E10
6.52E1C
7 .0SES
1.16
1.38E3
1.25ES
2.68E1
1.60E7

5.76El
1.96E4
4.95E6
3.94E8
S.99ES
7.37E1Q
6.24E10
§.1BE]
4.07E-1
6.88E2
3.91E4
2.17E1
1.08E7

-3

O

TABLE 3-14

DOSE AND DOSE RATE
R, VALUES - GOAT MILK - CHILD

m‘-mrem/yr
uCi/sec

80DY

THYRQOID

.17E3
.29ES
.34E3
.J1ES
.49ES
.86ES
2.56E6
1.02E7
5.23E8
2.22E8
4.01E10
5.13E1
1.40E4
1.22E6
2.2 EB
2.
1
9
4
1
1
6
1
8

27E6

.55E10
.21E9
.12ES
.37E-1
.02E2
.66E3
.68E0Q
.60E6

IT 46

4.17E3
3.29ES
3.52E3

1.30E11
1.1129

KIDNEY LUNG GI-LLI
4.17E3 4.1783 4.17E3
3.29ES 3.29ES J.29E%
9.62E2 6.43E3 3.36ES
4.54ES -- 1.38ES8
-- 2.72E5 8.91E4
-- 3.99ES 1.43€E8
-- -- 4.87%5
-- -- 1.9287
5.29E8 -- 1.4828
-- -- 3.21=8
-~ -- 2..389
8§.25%5El -- 6.2224
1.85E4 -- 3.6287
1.06E7 -- 4.C3%E8
6.46E8 -- 3.S0E7
9.98E6 -- 2.41E8
2.28E10 8.19E9 3.97E8
2.03E10 7.32E9 3.91E8
2.01E3 J.68E3 1.27E6
- -- L.1324
3.02E2 -- 8.33ES
2.16E4 -- 1.02E7
1.19E1 -- 3.4424
2.00E7 -— 1.28E9
Unitc 2
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NUCLIDE

H 3
c 14

Cr
Mn
Fe
Fe
Co
Co
Zn
Sr
Sr
Zr
Nb
Mo

51
54
S5
59
53
50
€3
89
90
95
953
99

Z 13l
I 133

Cs
Cs
Ba
La
Ce
Ce
Nd
Ag

‘mrem/yr per uCi/m’.

134
137
140
140
141
i44
147
110m

1.581E8
3.14E9
9.36E10
1.13E2
2.23E4
1.61E8
1.99E6
1.9%E10Q
2.71E10
2.92E6
4.86E-1
S.6Q0E2
S.06E4
1.09E1
7.36E8

J.S6E1
1.24E4
2.72E6
2.26E8
1.38E6
4.58E10
3.60E1Q
3.5S8E3
2.39E-1
3.74E2
2.09E4
1.19E1
6.96ES6

D

TABLE 3-15

DOSE AND DOSE RATE
R, VALUES - GOAT MILK - TEEN

IT 47

m’-mrem/yr
uCi/sec
T. 80DY THYROID KIDNEY LUNG GI-LLT
2.64E3 2.84E3 2.64E3 2.64E3 2.64E21
1.34ES 1.34ES 1.34ES 1.33ES L1.34E5
J.11E3 1.73E3 §.82E2 4.44E3 5.23ES
2.15ES - 3.23E8 -- 2.22E86
S.%97E4 -- -- 1.62ES 1.11E28
3.31E8% -- -- 2.70ES 2.3328
1.26E6 -- - -- 7.33125
S.03ES8 -- -- -- 2.3.27
2.6CE8 -- 3.57E8 -- 2.1523
8.99E7 -- -- -- 3.7423
2.31E10 -- - -- -- 2.83129
2.45E1 -- 5.213E1 -- 8.2224
§.92E3 -- 1.2C0E4 -- 5.30E7
5.19ES -- 6.23E6 -~ 4.87E8
1.21E8 §.. JE10 3.89E8 -- 4.47E7
1.03E6 4.72E8 S.93E6 -- 2.56E6
2.13E10 -- 1.46E10 S.S6E9 5.7CES8
1.25E10 -- 1.23E10 4.76E9 S.12E8
1.88ES -- 1.21E3 2.41E3 4.50E5%
6.36E-2 -- -- -- 1.3724
4.30E1 -- 1.76E2 -- 1.37g8
2.72E3 -- 1.25E4 -- 1.2727
7.13E-1 -- 6.99EC -- 4.2984
4.24E6 -- 1.337 -- 1.9€E°
Unit 2

Revision l4

June

1998



NUCLIDE BONE
g3’ --

c 14’ 31.63ES
Cr 51 --

Mn 54 --

Fe S5 2.04ES
Fe 59 2.10ES
Co S8 --

Co 60 --

Zrn. §5 1.0SES8
Sr 89 1.7QES
Sr 390 §.62E10
Zr 3% 6.45EL
Nb 95 1.3124
Mo 99 --

I 131 8.89%E7
I 133 1.09ES6
Cs 134 1.12E10
Cs 137 1.49E10
Ba 140 1.62E6
La 140 2.71E-1
Ce 141 3.06E2
Ce 144 2.75E4
Nd 147 5.69EQ
Ag 110m 4.45E6

‘mrem/yr per uCi/m’.

2.07E1
7.29E3
1.51E6
1.27E8
1.30E6
2.67E1Q
2.04E10
2.03E3
1.36E-1
2.07E2
1.15E4
6.57EQ
4.12E6

>
TABLE 3-16

DOSE AND DOSE RATE
R, VALUES - GOAT MILK - ADULT

m}-mrem/ VT

T GiCi/sec

T. BODY THYROID XIDNEY L UNG Gi-tit
2.03E3 2.C3E3 2.0383 2.03E3 2.03E3
7.26E4 7.26E4 7.26E4 7.26E4 7.2624
1.78E3 1.06E3 3.92E2 2.36E3 4.48E5
1.24ES -- 1.93ES -- 1.99E6
3.28E4 -- -- 7.85E4 3.2784
1.90ES -- -- 1.38ES 1.65E6
7.27ES -- -- -- 6.33E6
2.91E6 -- -- -- 2.48%87
1.SLE8 -- 2.23E8 -- 2.17€E8
4.89E7 -- -- -- 2.73:28
1.63E10 .- -- -- 1.3129
1.40EL -- 3.25E1 -- 6.36E4
1.92E3 -- 7.21E3 -- 4.42:7
2.87ES -- 3.41E6 -- 3.4988
7.29E7 4.17E10 2. SES -- 3.3687
S.79ES 2.79E8 3.31E6 -- 1.71E86
2.18E10 -- 8.63E9 2.86E9 4.67E8
1.34E10 -- 6.93E9 2.30E9 31.95E8
1.06ES -- 6.91E2 1.16E3 31.3325
3.61E-2 -- -- -- 1.20%4
2.34E1 -- 9.60E1 -- 7.90ES
1.48E3 -- 6.82E3 - 9.3CES
3.93E-1 -- 3.84E0 -- 3.1%84
2.45E§ -- 8.09ES -- 1.68&9

Unic 2

Revision 14
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NUCLIDE

H 3
c 147

Cr
Mn

St
34
5%
S3
58
60
65
89
90
95
935
99

I 131

I 133

Cs
Cs
Ba
La
Ce
Ce
Nd

Ag

‘mrem/yr per uCi/m’.

134
137
140
140
141
144
147

110m

TABLE 3-17
DOSE AND DOSE RATE
R, VALUES - COW MEAT - CHILD
mi-mrem/yr
uCi/sec

BODY

KIDNEY

.34E2
.Q8ES
.5S%E3
.37E8
. 74E7
.65ES8
.88E7
.3728
.9SES8
.S37E8
.78E3
.95ES
.14E6
.34E4
.37E86
.39E-2
.11E8
.27E8
.28E6
.30E-3
.64E2
.91E4
.72E2
.Q3E86

IT 49
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NUCLIDE BONE
H 3 --

c 14 2.81ES
Cr S1 --

Mn S4 --

Fe 3% 1.30£8
Fe S9 1.1SE8
Co €£8 --

Co 60 --

Zn 6% 1.59E8
Sr 89 1.40E8
Sr 90 5.42%8
Zr 95 8 .3Q0ES
Nb 95 2.37E6
Mo 9% --

I 131 2.24E6
I 133 5.05E-2
Cs 134 3.46E8
Cs 137 4.88E8
Ba 140 1.19E7
La 140 1.53E-2
Ce 141 6.19E3
Ce 144 7.87ES
Nd 147 3.16E3
Ag 1iCm 3.39E6

‘mrem/yr per uCi/m3.

TABLQ>3—18

DOSE AND DOSE RATE
R, VALUES - COW MEAT - TEEN

m’-mrem/yr
uCil/sec
T. BOpY THY/ROID KIDNEY LUNG GI-lLI
1.94E2 L.94E2 1.94E2 1.94E2 L.94E2
S.62E4 S.62E4 5.82E4 S.6254 5.62:54
2.93E3 1.62E3 6.33E2 4.16E3 4.%085
8.93ES -- 1.34E6 -- 9.24E6
2.49€7 -- -- 6.77E7 4 .32E

1.04E8 -- -- 8.47E7 £.36%28
1.86E7 -- -- -- L.1LZ3
8.8QE7 -- -- -- $.23:3
2.37E8 -- 3.353E8 -~ 2.13=%8
4.01lE6 -- -- -- ..377
1.34E9 -—— -- -- 1.3223
1.84ES -- 3.94ES -- §..328
7.24ES -- 1.28E8 -- 5.31%%
7.43E3 -- 8.92E4 -- 6.98E84
1.68E6 9.15E8 S.40E6 -- € 23ES
2.6lE-2 1.20E1 1.50E-1 -- 6.48E-
3.77E8 -- 2.58E8 9.87E7 1.0127
2.26E8 -- 2.21E8 8.58E7 S .Z4ES6
7.88ES - 4.9SE3 9.81E3 1.84E7
2.00E-3 -- -- -- 4.3122
4.75E2 -- 1.9%E3 -- 1..3887
4.23E4 -- 1.94ES -- 1.38€E8
2.06E2 -- 2.02E3 -- 1.24E7
1.9SE7 -- 6.13E6 -- 9.01E38

Unic 2

Revision 14

IT s@ June 139938



TABLE 3-19
DCSE AND DOSE RATE
R, VALUES =~ COW MEAT - ADULT

m’-mrem/yr
uCi/sec

NUCLIDE BONE LIVER T. BORY THYRQID KIDNEY LUNG 95;&&1
H 3 -- 3.25E2 3.2582 31,2582 3.2582 31.2582  3.2583
c 14 3.33E5 6.66E4 6.66E4 6.66E4 6.66E4 §.66E4  6.56E4
Cr S1 -- -- 3.65E3 2.18E3 8.03E2 4.84E3  9.17E5
Mn 54 -- S.390ES§ 1.13E6 -- 1.78E6 -- L.31E7
Fa S5 1.85E8 1.28E8 2.98E7 -- -- 7.14E7 7.34E7
Fe 39 1.44E8 3.39E8 1.30E8 -- -- 9.46E7 1.1389
Co 58 -- 1.04E7 2.34E7 -- -- -- 2..2:E8
Co &C -- $.03E7 1.11€8 -- -- -- 9.45z23
Zn 65 2.26E8 7.19E8 3.2SES -- 4.81E8 - 4.353z28
Sr 89 1.566E8 - 4.76E8 -- - -- 2.5887
Sr 90 8.38E9 - 2.06E9 - -- -—- 2.42z=38
Zr 95 1.06ES8 3.40ES 2.30ES -- S.34E5 -- 1.28E3
Nb 95 31.04ES8 1.63E6 9.08ES -~ 1.67E6 -- 1.G32L7%
Mo 39 -- 4.71E4 8.97E3 -- 1.07ES -- 1.39ES
I 131 2.65E6 3.8%ES§ 2.21E6 1.26E9 6.61E6 -- 1.02z28
I 133 §.04E-2 1.0SE-1 3.20E-2 1.54E1 1.83E-1 -- 9.44E-2
Cs 134 4.35E8 1.03E9 8.4SES8 -- 3.35E8 1.11E8 1.81E7
Cs 137 5S.88E8 8.04E8 5.26E8 -- 2.73E8 9.077 1.56E7
Ba 140 1.44E7 1.81E4 9.44E5 -- 6.15E3 1.04E4 2.9727
La 140 1.86E-2 9.37E-3 2.48E-3 -- -- -- 5.28E2
Ce 141 7.38E3 4.99E3 S.66E2 -- 2.32E3 -- L.91E7
Ce 144 9.33ES 3.90ES S.Q01lE4 - 2.31ES -- J.16ES8
Nd 147 3.59E3 4.1%E3 2.48E2 - 2.42E3 -- 1.99g7
Ag 110m 4.48E6 4.14E6 2.468E6 -- 8.13E6 -~ 1.55E9
‘mrem/yr per uCi/m?.
Unit 2
Revision l4
IT S1 June 13898
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TABLE 3-20
DOSE AND DOSE RATE
R, VALUES - VEGETATION - CHILD

m’-mrem/yT
uCi/sec

NUCLIDE  BONE * LIVER T. BOOY  THYROID  KIDNEY LUNG GI-iLI
q43° -- 4.01E3 4.01E3 4.01E3 4.01E3 4.01E3 4.C1E3
c 147 3.50E6 7.01ES 7.01ES 7.01lES 7.Q1lES 7.01ES 7.QLES
Cr S1 == -- 1.17ES 6.49E4 L.77E4 1.18E5 §.20E8
Mn 54 -- 6.65E8 1.77E8 -- 1.86ES8 -- 5.58z28
Fe S5 7.83E8 4.0SES8 1.25E8 -- -- 2.29E8 7.3CE7
Fe 59 3.97E8 6§.42ES8 3.20E8 -- -- 1.36E8 5.69E8
Co S8 -- 6.4SE7 1.37E8 -- -- -~ 1.7828
Co €0 -- J.78E8 1.12E9 -- -- -- 2..7=23
Zn €5 8.12E8 2.16E9 1.35E9 -- 1.36E9 -- 3.32%3
Sr 89 31.33E10 -- 1.03E9 -- -- -- 1.39%3
Sr 9¢ 1.24212 - 3.15E1l -~ -- -- 1.87=z2
Zr 95 1.86E6 8.S0QES 7.56ES -~ 1.22E6 -- §.3¢=213
Nk 95 1.02E86 3.99ES 2.85ES -- 3.7%ES -- 7.1728
Mo 99 - 7.70E8 1.91E6 -- 1.65E7 -- §.37E

I 131 7.16E7 7.20E7 4.09E7 2.38E10 1.18ES8 -~- 6.41Z6
I 133 1.63E6 2.09ES8 7.92ES 3.899E8 J.49E6 -- 8.44E5S
Cs 134 1.60E10 2.63E10 5.55E9 -- 8.15E9 2.93E9 1.42E8
Cs 137 2.39E10 2.29E10 3.38E9 - 7.46E9 2.68E9 1.43E8
Ba 140 2.77E8 2.43ES 1.62E7 - 7.90E4 1.45ES 1.4C¢E8
La 140 3.25E3 1.13E3 3.83E2 -- -—- -~ 3.1887
Ce 141 6 .56ES 3.27€E8 4.85E4 -- 1.43ES -- 4.03E8
Ce 144 1.27€E8 3.98E7 6.78ES -- 2.21E7 - 1.04EL
Nd 147 7.23E4 S.86E4 4.54E3 -— 3.22E4 -- 5.28E7
Ag 11lm 3.21E7 2.1787 1.73E7 -- 4.04E7 -- 2.58E3
‘mrem/yr per uCi/m’.

Unic 2
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TABLE 3-21
DOSE AND DOSE RATE
R, VALUES - VEGETATION - TEEN

5]

(]

ml-mrem/yr
uC./sec
NUCLIDE BONE LLIVER T. BODY THYROID KIDNEY LUNG GI-LLT
H 3° -- 2.59E3 2.59E3 2.59E3 2.59E3 2.59E3 Z.S9%E3
c 14’ 1.45E6 2.91ES 2.91ES 2.91ES 2.91ES 2.91ES 2.91€ES
Cr 51 -- -- 6.16E4 3.42E4 1.35E4 8.79E4 1.03g7
Mn 54 -- 4.S4E8 9.01E7 - 1.36E8 -- 9.3228
Fe S35 3.10E8 2.20E8 S.13E7 - -- 1.40ES8 9.5327
Fe 359 1.79E8 4.18E8 1.61E8 - -- 1.32E8 9.39E3
Co S8 -- 4.37E7 1.01E8 - -- -- 8.2223
Co 60 -- 2.49E8 S.60ES - -- -- 3.2429
Zn 65 4.24E8 1.47E% 6.86E8 - 5.41E8 -- 5.2183
Sr 89 1.51E1Q -- 4.33E8 - -- -- L.38C=9
Sr 90 7.51E11 -- 1.85E11 -— - _ -- -- 2.1LEL0
Zr 95 1.7226 S .44ES 3.74E5 - 7.99ES -- L.2823
Nb 95 4.8CES 2.66ES 1.46ES - 2.58ES -- 1.14E9
Mo 99 -- S.64ES6 1.08E6 - 1.2987 -- 1.0187
I 131 3.85E7 S.39E7 2.89E7 1.57E10 9.28E7 -- 1.0727
I 133 9.29ES 1.58E6 4.80ES 2.20E8 2.76E6 -- 1.19E8
Cs 134 7.10ES 1.687E10 7.7SE9 - 5.31E9 2.C3E9 2.C8ES8
Cs 137 1.01E10 1.3SE10 4.69E9 - 4.59%E9 1.78E9 1.92E8
Ba 140 1.38E8 1.69ES 8.91E6 - 5.74E4 1.14ES 2..3E3
La 140 1.81E3 8.88E2 2.36E2 - -- -- §.1227
Ce 141 2.83E8 "1.89ES 2.17E4 - 8.89E4 -- §.40E8
Ce 144 5.27E7 2.18E7 2.83E6 - 1.307 -- 1.3322
Nd 147 3.66E4 31.98E4 2.3863 - 2.34E4 -- 1.44E8
Ag 1l0m 1.51E7 1.43E7 8.72E6 - 2.74E7 -- 4.03E9
‘mrem/yr per uCi/m’
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P
TABLE 3-22
DOSE AND DOSE RATE
R, VALUES - VEGETATION - ADULT

nl-mrem/yr
uCi/sec

NUCLIDE BONE ~ LIVER T. BODY THYROID XKIDNEY LUNG GL-wiz

43 -- 2.26E3 Z.26E3 2.26E3 2.26E3 2.26E3 2.25E3

c 14’ 8.97ES 1.79Es5 1.79ES 1.7%€ES 1.79€ES 1.79ES 1.79E5

Cr st -- -- 4.64E4 2.7724 1.02:54 6.1584 1.1727

Mn 54 -- 3.13E8 S.97E7 -- 9.31E7 -- 9.53E8

Fe 55 2.C0E8 1.38E8 3.2287 -- -- 7.63E7 3127

Fe S L.26E8 2.96E8 1.13E8 -- -- 3.277 1.0229

Co 58 -- 3.08E7 §.90E7 -- -- -- 5.242Z8

Co 50 -- 1.67E8 31.53E8 -- -- -- 31423

Zn 65 3.17E8 1.01E9 4.56E8 -- §.75E8 -- §.35:z8

Sr 89 9.96E9 -- 2.86E8 -- -- -- 1.5029

Sr 90 6§.05211 -- 1.48E11 - -~ -- 1.73213
2r 95 1.18%6 3.77ES 2.5SES -- 5.92E5 -- 1.22329

Nb 95 31.53ES 1.98ES 1.06ES -- 1.95ES -- 1.22E9

Mo 99 -- 6.14E6 1.17E6 -- 1.39E7 -- 1.42%37

. 131 4.04E7 §.78E7 3.31E7 1.50E10 9.31E7 -- 1.53E7

I 133 1.00E6 1.74E6 S.30ES 2.56E8 3.03E6 -- 1.58E6
Cs 134 4.67E9 1.11E10 9.08E9 -- 31.59E9 1.19E9 1.94E8
Ccs 137 §.36E9 8.70E9 5.70E9 -- 2.95E9 9.81E8 1.68E8
Ba 140 1.29E8 1.61ES 8.42E6 -- S.49E4 9.25E4 2.63E8

La 140 1.98E3 9.97E2 2.63E2 -- -- -- 7.3287
Ce 141 1.97E5 1.33ES 1.51E4 -- 6.19E4 -- 5.09E8

Ce 144 3.29€7 1.3887 1.77€6 -- 8.16E6 -- 1.12212
Nd 147 1.36E4 3.88E4 2.32E3 -- 2.27E4 -- 1.86E8

Ag 110m 1.0SE7 9.7SE6 5.79E6 -- 1.92E7 -- 3.98E9

‘mrem/yr per uCi/m’
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Revision 14
II S4 June 193913



VENT

Site :
Boundary

Inhalation
and Ground
Plare

Cow Milk
Goat Milk®

Meat Animal

Vegetation

STACK

Site
3oundary?

Inhalacic
and Ground
Plane

Cow Milk
Goat Milk?®

Meat Animal

Vegetation

NOTE:

DIRECTION

™

E (104°)

ESE (130°)

E (114%)
E (96°)

£

E (109°%)
ESE (135°)
SE (140°)
E (114°)
E (96°)

TABLE 3-23
DISPERSION PARAMETERS AT CONTROLLING LQCA
X/Q.W, and W, VALUES

DISTANCE (m)

1,600

1,800

4,300
4,800
2,600

2,900

1,600

1,700

4,200
4.800
2,500

2,800

U %/Q and D/Q values from NMP-2 ER-OLS..

! x/Q and D/Q from NMP-2 PES,
! ¥/Q and D/Q from C.T. Main Da

NUREG-1085, May 1385,

II S5

[

2

1

1.

Table D-2.
ta Report dated November 1985.

X/Q (sec/m’)

.S0E-8

.48E-9

.08E-38
.90E-08

.13E-8

J8E-8

rnhalacion and Ground Plane are annual average values.
grazing season only.

iR e (ml

2.10E-9

--2%

0
N

ZE-L0

Cthers are

Uniz 2
Revision l4
June 19938



pathway
Fish

Fish

Shoreline

Shoreline

Innalacicn

TABLQ>3-24

PARAMETERS rFoR THE EVALUATICN OF DOSES TO REAL MEMBERS
OF THE pURLIC FROM GASEOUS AND LIQUID EFFLUENTS

Paramecer

U (Rg/yr) - adult
Daipy (mrem/pCi)

U (hr/yr)
- adult
- teen

Puip .
(mrem/hr per pCi/m*)

DFAu.

Value

21

Each Radionuclide

Gy O
-3 ~J

Tach Radionuclide

Each Radiopuclide

II S6

Reference

Reg. Guide 1.1039
Table E-5

Reg. Guide 1.109

Table £-11

Reg. Guide 1.139%
Assumed to be Same as Adul:

Reg. Guide 1..29%

-

Takle -8

Reg. Guide 1.1.39

-

Table E-7

Unit 2
Revision 1+
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D
TABLE 5.1
NINE MILE POINT NUCLEAR STATION
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM
SAMPLING LOCATIONS

- » Map Collection Site

Tvpe of Sample Location (Env. Program No.) Locatien

Radioicdine and 1 Nine Mile Point Road North 1.8 mi @ 88° ¢

Parziculates (air) (R-1)

Radiqio?ine and 2 County Roure 29 & Lake Road 1.1 m1 @& 134° ESE

Parziculates (air) (R-2)

Radioiecdine and 3 County Route 29 1.8 mi @ 132° 3=

Parriculates {air) (R=3)

Radioiocdine and 4 Village of Lycoming, NY 1.8 m1 3 133° 3z

Parciculaces (air) {(R-4)

Radioiodine and S Montario Point Road 15.4 m1 3 42° N2

Particulaces (air) (R-5S)

Direcz Radiation {(TLD) 6 North Shoreline Area 0.1 mi 3 3° N
{75)

Direct Radiation (TLD) 7 Norzh Shoreline Area 0.1 mi @ 23° NNE
(78)

Direct Radiation (TLD) 8 North Shoreline Area 0.2 mi @ 45° NE
(77

Direct Radiation (TLD) 9 North Shoreline Area 0.8 mi @ 70° =NE
(23)

Direct Radiation (TLD) 10 JAF East Boundary 1.0 mi @ 3C° zZ
(78)

Direct Radiation (TLD) 11 Route 29 1.1 mi @ _.5° =s=
(79)

Direct Radiation (TLD) 12 Route 29 1.4 mi @ 133° SE
(80)

Direct Radiation (TLD) 13 Miner Road 1.6 mi @ 159° S3E
(81)

Direct Radiation (TLD) 14 Miner Road 1.6 mi @ 181° s
(82)

Direct Radiation (TLD) 1s Lakeview Road 1.2 mi 3 20C° sS35W
(83)

Direct Radiation (TLD) 16 Lakeview Road 1.1 mi @ 225° 3sW
(84)

Direct Radiation (TLD) 17 Site Meteorological Tower 0.7 mi @ 230° WSW
(7)

Direct Radiation (TLD) 18 Energy Information Center 0.4 mi @ 265° W
(18)

Direct Radiation (TLD) 19 North Shoreline 0.2 mi @ 294° WNW
(8S)

* Map = See Figures 5.1-1 and 5.1-2.

® »
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Revision 14
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Tyvpe of Sample

Direct

Direcet

Direct

Direcs:

Direc=

Direct

Direc:

Direct

Direct

Direct

Direct

Direct

Direct

Direct

Direct

Direct

Direct

Direct

Radiation

Radiacion

Radiation

Radiation

Radiacion

Radiatcion

Radiacion

Radiation

Radiation

Radiation

Radiation

Radiation

Radiation

Radiation

Radiation

Radiation

Radiation

Radiation

= See

(TLD)
(TLD)
(TLD)
{TLD)
(TLD)
(TLD)
{TLD)
(TLD)
{TLD)
(TLD)
(TLD)
(TtD)
{TLD)
(TLD)
{TLD)
{TLD)
(TLD)

(TLD)

®

TABLQDE.I (Cont’d)
NINE MILE POINT NUCLEAR STATION
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM
SAMPLING LQOCATIONS

» Map Collection Site

Location (Env. Program No.! Locartion

20 North Shoreline 0.1 mi @ 3135° Nw
(88)

21 North Shoreline 0.1 mi @ 341° \Nw
(87)

22 Hickory Grove 4.5 mi @ 37° £
{88)

23 Leavizz Road 4.2 mi 3 1.7 Z3%
(89)

24 Route 104 4.2 m1 @ 133° 3%
(9C)

28 Route 351A 4.8 mi @ 135° 38%
{911

26 Maiden lLanre Road 4.4 mi @ 123° 3
'92)

27 County Route S3 4.4 mi @ 205° sSsW
(93)

28 County Route 1 4.7 mi @ 223° SwW
(94)

29 Lake Shoreline 4.1 mi @ 237° WSW
(95)

30 Phoenix, NY Control 19.8 mi @ 182° s
(49)

i1l S. W. Oswego, Control 12.6 mi @ 226° SW
(14)

32 Scriba., NY 3.6 mi @ 199° sS3w
(96)

33 Alcan Aluminum, Route 1A 3.1 mi @ 220° swW
(58)

34 Lycoming, NY 1.8 mi @ 143° SE
(97)

s New Haven, NY 5.3 mi @ 122° ESE
(S6)

36 W. Boundary, Bible Camp 0.9 mi @ 237° WSW
(15)

37 Lake Road 1.2 mi @ 101° £
(98)

Figures S5.1-1 and S.1-2.
Unit 2

Revision 14
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>
TABLE S.1 (Conc’'d)
NINE MILE POINT NUCLEAR STATION
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM
SAMPLING LOCATICNS

- » Map Collecticn Site

T™vpe of Sample Leocation (Env. Program Neo.) Locatien

Surface Water 38 0SS Inlet Canal 7.6 mi @ 215° sW
(NA)

Surface Warter 39 JAFNPP Inlet Canal 0.5 mi @ 70° =NE
{NA)

Shoreline Sediment 40 Sunset Bay Shoreline 1.3 mi & 28¢° &
(NA)

Fish 41 NMP Site Discharge Area 2.3 mi @ Ilé’ A
(NA)

{andior

Fish 42 NMP Site Discharge Area 0.6 mi @& 337 5=
{NA) -

Fish 43 Oswego Harbor Area 6.2 mi @ 233° sy
(NA)

Milk 44 Milk Lcca ‘on #50 8.2 mi @ 53° 2

Milk 45 Milk Locaticn #7 5.5 mi @ 107° =3&

»

Milk 47 Milk Location #65 17.0 mi @ 220° sw

Milk 64 Milk Location #S5 9.0 mi @ 33° =

Milk 65 Milk Location #60 9.5 mi @ 3¢° =

Milk 66 Milk Location #4 7.8 mi @ 113° =SE

Milk (CR) 73 Milk Location 13.9 mi @ 234° SwW
(Woodworzh)

Food Product 48 Produce Location #6e«w 1.9 mi @ 141° sE
(Bergenstock) (NA)

Food Product 49 Produce Location #lw»e 1.7 mi @ 96° E
(Culeton) (NA)

Food Product $0 Produce Location #2w#» 1.9 mi @ 101° =
(Vicullo) (NA)

Food Product 1 Produce Location #S#w 1.5 mi @ 114° ESE
(C.S. Parkhurst) (NA)

Food Product 52 Produce Location #3w»» 1.6 mi @ 84° =
(C. Narewski) (NA)

b = The Jones milk location has been deleted due to the herd being scld.

(Map location #46.)

v Map = See FiguresPS.1-1 and"s.1-2.

e = Food Product Samples need not necessarily be collected from all listed
locations. Collected samples will be of the highest calculated size
average D/Q.

{NA) Not applicable.

CR = Control Result (location).

Unic 2
Revision 14
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of Sample

Food

Food

Food

Food

Food

Food

Food

Food

Food

Food

Tood

Food

* Map

LA 4

(NA)

Product

Producet

Producet

Product

Product

Product

Product

Producet

Product

Product

Product

Product

locations.

(CR})

(CR)

{CR)

See Fiquroy §.1-1 and 5.1-2.
Food Product Samples need not necessarily be

Collected samples will pe of the

A~

TABLE”S.1 (Cont’'d)
NINE MILE POINT NUCLEAR STATION

RADIOLOGICAL ENVIRONMENTAL MONITORING PRCGRAM

SAMPLING LOCATIONS

Collection Site

* Map

Location (Env. Program Mo.)

53 Produce Location #dwe
(P. Parkhurst) (NA)

54 Produce Location #7s»
{(Mc Millen) (NA)

35 Produce Location #8+*
{(Dentman) (NA)

356 Produce Location #9**
(O0’Connecr) (NA)

57 Produce Location #10+**
(C. Lawzoa) (NA)

58 Produce Location #11**
(C. R. Parxnurst) (NA)

59 Produce Location #lz°*
(Barton) (NA)

60 Produce Location #13**
(Flack) (NA)

61 Produce Location #l4**
(Koeneke) (NA)

62 Produce Location #15**
(Whaley) (NA)

63 Produce Location #l16**
(Murray) (NA)

67 Produce Location #17**

p

average D/Q.

Not applicable.
Control Result (location).

(Battles) (NA)

Lccarnion

2.1 mi @1

P
[}
o
[83]
wn

15.C m1 @ 223° swW

'S
(@]
=]
*.4
™
t
3
[
(O]
[¥3]

o

[
()
3
o4
@
(]
(s}
3
o
u}
v

1.76 mi @ 37°

(U]

collected from all listed
highest calculated site
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APPENDIX A

LIQUID DOSE FACTOR DERIVATION
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Appendix A

Liquid Effluent Dose Factor Derivation, a,,

Aiae (mrem/hr pPer uCi/ml) which embodies the dose conversion factors, gathway
cransfer factors (e.g., bicaccumulation factors). pathway usage factors. and
dxlut;on fa;:ors-for the points of pathway origin takes into account the dose
from ingestion of fish and drinking water and the sediment. The total body
and organ dose conversion factors for each radionuclide will be used from
Table E-11 of Regulatory Guide 1.109. To expedite time, the dose 1S
;al;u;ated for a maximum individual instead of each age group. The maximum
Lndlyxdu;l dose factor is a composite of the highest dose factor A,,. of each
ngclxde i age group a, and organ t, hence A;,.. 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 consistency wich
NUREG 0133.

The equation for calculating dose contributions given in section 1.l requires
the use of the composite dose factor A, for each nuclide, 1. The dose

faczor
equation for a fresh water site is:
- AT o -A 2ot
Aue = Ko [(U,(e ) + Ug(BF),(e ] {DFL) e G"
Dy
) ‘lxtp. -lxcb
0’- §9.3 U € (l-e ) (DFS) ,)
{Dg) (Ay)

Where:

A = Is the dose factor for nuclide i, age group a, zotal ' »dy
or organ t, for all appropriate pathways, (mrem/hr per
uCi/ml)

Ko = Is the unit conversion factor, 1.14ES=1E6pCi/uCi x lE3
ml/}.( -:~ 8760 hr/yr

&

U, = Water consumption (l/yr); from Table E-5 of Reg. Guide
1.109

Ue = Fish consumption (Kg/yr); from Table E-5 of Reg. Guide
1.109

Us = Sediment Shoreline Usage (hr/yr); from Table E-5 of Reg.
Guide 1.109

(BF); = Biocaccumulation factor for nuclide, i, in fish, (pCi/kg
per pCi/l), from Table A-1 of Reg. Guide 1.109

(DFL) jae = Dose conversion factor for age, nuclide, i, group a,
total body or organ t, (mrem/pCi); from Table E-1l of
Reg. Guide 1.109

(DFS)y . = Dose conversion factor for nuclide i and total body., from
standing on contaminated ground (mem/hr per pCi/m?); from
Table 2-6§ of Reg. Guide 1.109 -

D, = Dilution factor from the near field area within
one-quarter mile of the release point to the pocable.
water intake for the adult water consumption. This 1s
the Metropolitan Water Board, Onondaga County intake
structure located west of the City of Oswego. (Unitless)

D, = Dilution factor from the near field area within one

quarter mile of the release point to the shoreline
deposit (taken at the same point where we take
environmental samples 1.5 miles; unitless)

Unw=z
Revision
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-
<
.
+
3



Appendix A (Cont'd)

69.3 = conversion factor 693 x 100, 100 = K. (L/kg-hr) 40724 hr/day/.633
in L/m'-d, and K. = transfer ccefficient from wacer to
sediment in L/kg per.hour.

Cow: Tptr = Average transit time required for each nuclide to reach the

Cos point of exposure for internal cose, it is the total time
elapsed from release of the nuclides to either ingestion for
water (w) and fish (f) or shoreline deposit (s), (hr}

s = Length of time the sediment is exposed to the contamiraced
water, nominally 15 yrs (approximate midpoint of facilicy
operating life), (hrs).

X, = decay constant for nuclide i (hr'!)

W = Shore width factor (unitless) from Table A-2 of Reg. Guide
1.109

Example Calculation

For I-131 Thyroid Dose Factor for an Adult from a Radwaste liquid effluents

release:
(DFS), = 2.80E-9 mrem/hr per pCi/m?
(CFL) jae = 1.95E-3 mrem/pCi Cow = 40 hrs. (w = water)
BF, = 15 pCi/Kg per pCi/L Cot = 24 hrs. (f = fish)
e = 21 Kg/yr Ty = 1.314ES hr (S.48E3 days)
Dy = 62 unitless U = 730 L/yT
D, = 17.8 unitless ' Ko = 1.14E5 (pCi/nacCi) (ml/kqg)
U, = 12 hr/yr {(hr/yr)
W = 0.3 Ay = 3.6l1E-3hr
Coa = 7.3 hrs (saShoreline Sediment)

These values will yield an A, Factor of 6.65E4 mrem-ml per uCi-hr as listed in
Tabled2-2. It should be noted that only a limited number of nuclides are lisced
on TablesDP2-2 td2-5. These are the most common nuclides encountered in
effluents. If a nuclide is detected for which a factor is not listed, then it
will be calculated and included in a revision to the ODCM.

In addition, not all dose factors are used for the dose calculations. A maximum
individual is used, which is a composite of the maximum dose factor of each age
group for each organ as reflected in the applicable chemistry procedures.

Unic 2
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APPENDIX B

PLUME SHINE DOSE FACTOR DERIVATION
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APPENDIX B

For elevated releases the plume shine dose factorS for gamma air (3,5 and
whole body (V,). are calculaced using zhe finice plume model wizh an e.evaz.on
above ground equal to the stack height. To calculate the plume shine Zac=cr
for gamma whole Body doses, the gamma air dose factor is adjusced for =he
atcenuacion of tissue, and the ratio of mass apsorption ccefficients between
c:ssue and air. The equacions are as follows:

Gamma ALir

ER = Z Ku.E I, Where: k! = conversion factor (see
s RO Vv, pelow for acrtual value).
Ha = mass absorption coefficient
(cm?/g; air for B,, t:ussue for V)

™
i

Energy of gamma ray per
dis.ntegracicn {(Mev)

Vs = average wind speed for each
stabilizy class (s), *°

R = downwind distance (site boundary,

To-m)

e = sector width (radians)

s = subscript for stability class

I, = I function = I; + kI; for each
stability class. (unitless, see

Regulatory Guide 1.1C9)

Kk = Fraction of the attenuated energy
that is actually absorbed in a.r
(see Regulatory Guide 1.109, see
below for equatiocn)
Whole Body
- Pat4
v, = 1.11S.B.@
Where: ta = tissue depth (g/cm®)
Se = shielding factor from structures
(unicless)
1.11 = Ratio of mass absorption
: coefficients between tissue and
air.
where all other parameters are defined above.
'K = conversion factor * 3.7 E10 dis 1.6 E-6 erg
Ci-sec Mavy = .46
12913 g 100 erg
m g-rad
Zk = !_”-
B Where: B = mass attenuation

coefficient {(cm’/g; air
for B,, tissue for V.

Bbe = defined above

tn.z 2
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APPENDIX B (Cont’'d)

There are seven stabjlizy classes, A thru F. The percentage of the year zna-x
each scability class cccurs is taken from the U-2 FSAR. From chis datza,
plume shine dose faczor is calculated for each stabilicy class and each
nuclide, multiplied by icts respective fraccion and then summed.

a

The wind speeds corresponding to each stability ciass are, also, taken frgom
the U-2 FSAR. To confirm the accuracy of chese vaiues, an average of zhe 12
month wind speeds for 198S, 1986, 1987 and 1988 was compared to che average of
the FSAR values. The average wind speed of cthe actual data is equal to

§.79 m/s, which compared favorably to the FSAR average wind speed equal co
§.77 m/s.

The average gamma energiles were caleculated using a weighted average of
gamma energies emitred from the nuclide. These energies were taken frocm ==
nandbook "Radicactive Decay Data Tables", Cavid C. Kocher.

~ne mass absorption {i,} and atctenuation (i) ccefficients were calculated oy
multiplying the mass abscrpticn (H./p) and mass at-enuaticon (W/p) coefiiclen:
given in the Radiation Health Handbook by the air density equal to 1.293 Z-3
g/cc or the tissue density of 1 g/cc where applicable. The tissue depch s
S5g/cm? for the whole body.

E]

-

~he downwind distance is the site boundary.

Un.s
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APPENDIX B (Cont’'d)

SAMPLE CALCULATION

Ex. Kr-89 F STABILITY CLASS CNLY - Gamma Alrx
-DATA - '
E = 2.22MeV k = B, = . 871 K = .46
e = 2.943 E-3m* Ha Ve = 5.35 m/sec
b = 5.5064E-3m* R = L1600m
e = .39
0, = 19m....... vertical plume spread taken from "Introducction ¢ Nuclear

Note:

Engineering®, John R. LaMarsh

Us, = .11
I; = 3
Iz = .4
I = I, « kI; = .3 + (.871L) (.4) = .83
dis. i
|
= 0.46 |Ci-sec) (Mev/ergs] <2.943§-3m"1 (2.22Mev) (.65)
("'& (g/m®) (ergs) (5.55"m/s) (.39) (1600m)
(g-rad)

= 3.18(-7) rad/s (3600 s/hr) (24 h/d) (365 d/y) {lE3imrad/rad)
Ci/s (LE6uUCL)
Ci

1.00(-2) mrad/yx
uCi/sec

1.11 (.7)[(15-2) mrad/z% (e
uCi/sec

6§.85(-3) mrad/yr
uCi/sec

-(.0253 em?/g) {(5g/cm?)
]

>
The above calculation is for the F stability class only. For Table 3-2
and procedure values, a weighted fraction of each stability class was
used to determine the B; and V; values.

pe
.
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APPENDIX C
DOSE PARAMETERS FOR ICDINE 131 and 133,
PARTICULATES AND TRITIUM
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APPENDIX C
~OSE PARAMETERS FOR IODINE - 131 AND - 133. PARTICULATES AND TRITIUM

This appendix contains the mechodology which was used to calculate cthe organ

dose factors for I-131, I-133, pargiculaces, and tritium. The dose faccor,

R,, was calculated using the mechodology o clired 1n NUREG-Q he ' <0 > 2.
radioiodine and particulace (Radiological Concro- 1S DL h
applicable to the locztion in the unrestricced area where the combination cf
existing pachways.and receptor age groups indicaces the maximum potent:ial

exposure occurs, l.e., the crirical receptor. Washout was calculated and
determined to be negligible. R, values have been calculated for che adulr:,

reen, child and infant age groups for all pathways. However, for dose

compliance calculations, a maximum individual is assumed that is a ccmpeosite

of highest dose factor of each age group for each organ and pathway. 7Th
methodology used to calculate these values follcws:

C.1 Inhalation Pathway

R, (I) = K’ {BR) (DFA) .;a

where:

R, (I) = deose faczor for each identified radionuclide -
of the organ of interest (units = mrem/yr per
uCi/mh) ;

K’ = a constant of unit conversion, 126 pCi/uCi

{BR), = Breathing rate of the receptor c¢f age group a.
(units = m'/yr);

(DFA) 15a = The inhalaticn dose factor for nuclide i, crgan
j and age group a, and organ t (units =
mrem/pCi) .

The breathing rates (BR), for the various age groups, as given in Table E-3 of
Regulatory Guide 1.109 Revision 1, are tabulated below.

Age Group (a) Breathing Rate (m}/yr)
Infant 1400
child 3700
Teen 8000
Adult . 8000

-nhalaction dose factors (DFA);,, for the various age groups are given in Tables
E-7 through E-10 of Regulatory Guide 1.109 Revision 1.
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APPENDIX C (Cont’ad)

2lane Pathway

K;

'(:l

(g}

(DFG},

SF

K'K'' {SF) (DFG), {l-e )

Dose factor for the ground plane pathway for each
ldeg:xfied radionuclide i for che organ of incerest
(units = mi-mrem/yr per uCi/sec)

A constant of unit conversion, LE6 pCi/ucCi

A conscant of unit conversion, 8760 hr/year

The radiological decay constanc for radicnuclide 1.
(units = sec’ ')

The exposure time, sec, 4.73E8 sec (1S5 years)

The ground plane dose conversion factor for radionuclide
i; (units = mrem/hr per pCi/m?)

The shielding factor (dimensionless)

A shielding factor of 0.7 ig dis~ussed in Table E-15 of Regulatory Guide
1.109 Revision 1. A rabulation of DFG, values is presentad in Table E-8
of Regulatory Guide 1.109 Revision 1.
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APPENDIX C (Contz' &)

Grass-(Cow or Goat)-Milk Pathway

msl_sl——FMutrfPfs + tl-fefy)

(A

-
(==} } —

D S vy Y

—~
'
«
o |
e
® >
-
«r
"~

Dose ﬁa;tor for the cow milk or gecat milk pathway, for each
identified radionuclide i for the organ of incerest, (units =
m2-mrem/yr per uCi/sec)

A constant of unit ccnversion, LlE6 oCi/uCi

The cow's cr goat's feed consumpcion rate, (units = Kg/day ~w~exs
weight)

The receptor’'s milk consumption rate for age group a. {unizs =
licers/yr) :

The agricultural productivity py unit area of pasture feed grass,

(unics = kg/m2)

The agricultural productivicy by unic area of stored feed, (un
kg/m2)

The stable element transfer coef icients, {units = pCi/liter ger

pCi/day)
Fraction of deposited activicy retained on cow’s feed grass

The ingestion dcse factor for nuclide 1,
age group a, and total body or organ t (units = mrem/pCi)

The radiological decay constant for radionuclide i, (units=sec

The decay constant for removal of activity on leaf and plantc

surfaces by weathering equal to 5.731E-7 sec -1 (corresponding o &

14 day half-life)

The transport time from pasture to cow or goat, to milk, to
receptor, (units = sec)

The transport time from pasture, tO harvest, to COw or goat, =to

milk, to receptor (units = sec)
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APPENDIX C (Cont’'d)

£, =z Fraction of the year that the cow OF goat is on pasture
(dimensionless)
£, = Fraction of the cow feed chat is pasture grass while the cow

i% on pasture (dimensicnless)

Milk caccle and goats are considered to be fad from Lwo potential sources,
pasture grass and stored feeds. Following the development in Regulatory Guide
1.109 Revision 1, the value of f, is considered unity in lieu of site specific
information. The value of £, is 0.5 pased on 6 month grazing period. Th:is
value for £, was obtained from the environmental group.

maple C-1 contains the appropriace values and their source in Regulatory Guide
1..09 Revision 1.

mhe concentration of critium in milk is based on rhe airborne concenctration
racher than the deposition. Therefore, che Rf(C) 1is prased on X/Q:

Re(C) = K'K' "’ FaQ¢Uup (OFL) Lae 0.75(0.5/H)
Where
Re(C) = Dose factor for the cow or goat milk pathway for
tricium for the organ of interest, (unitcs = mrem/yr
per uCi/m®)
X = A constant of unit cenversion, 1E3 g/kg
H = Absolute humidity of the atmosphere, (units = g/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 the atmospheric water

Other values are given previously. A site specific value of H equal to
6§.14 g/m® is used. This value was obtained from the environmental group
using actual site data.

Unwz 2
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APPENDIX C (Cent'd)

c.4 Grass-Cow-Meat Pachway

, . —)'L:h -)‘Lt:
R(C) = K'QetUsp) Felr) (DFL) .. £,8, -  (L=fpZy) (e e
Ay T+ A0 L ¢, Y, j
R, (M) = Dose factor for -he meat ingestion pathway for radionuclide i for
any organ of interest, (units = m’-mrem/yr per uCi/sec)
Fy = The stable element transfer coefficients, (units = pCi/kg per
pCi/day)
T = The receptor’'s meat consumption rate for age group a, (unics =
kg/year)
‘h = The transport time frem harwvest, Lo cow, TO receptor, f(units =
sec)
t£ = The transport time from pasture., To COW, Lo receptor, (units =
sec)

All other terms remain the same as defined_for the milk pathway. Table C-2
contains the values which were used in calculazing R, (M).

The cencentration of tritcium in meat is pased on airborne concentraticn rather
than deposition. Therefore, the R.(M) is tased on X/Q.

Re(M) = K'K'''FeQeUsp(DFL) 1ae {0.75(Q.5/H)]

Nhere:

R.{M) = Dose factor for the meat ingestion pathway for cericium for any
organ of interest, (units = mrem/yT per ucCi/m®)

All other terms are defined above.

C.5 Vegetation Pathway

The integrated concentration in vegetation consumed by man follows the
expression developed for milk. Man is considered to consume two Ctypes of
vegetation (fresh and stored) that differ only in the time period between
narvest and consumption, therefore:

-Aity -Aity
RAV) = K r (DFL) iae| USFee « US,Fge

Yo Ay + A

Uniz 2
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APPENDIX C (Cont'd)

Where:

R, (V) 3 Dose factor for vegetable pathway for radionuclide i for the
OXgan of interest, (units = m’‘-mrem/yr per uCi/sec)

K’ = A constant of unit conversion, LE6 pCi/ucCi

u, = The consumption rate of fresh leafy vegetat:on by thre
receptor in age group a, (units = kg/yr)

us, = The consumption rate of stored vegetation by the receptor in
age group a (units = kg/yr)

F. = The {raction of the annual intake of fresh leafy vegecation
grown locally

Fq = The fraction of the annual intake of stored vegetation grown
locally

Te = The average time between harvest of leafy vegetation and 1-3
consumption, (units = sec)

th = The average time between harvesz of stored vegetation and
its consumption, (units = sec)

Y, = The vegetation areal P density., (units = xg/m?)

All other factors have been defined previously.

Table C-3 presents the appropriate parameter values and their source in
Regulatory Guide 1.109 Revision 1.

In lieu of site-specific data, values for F_ and F, of, 1.0 and 0.7s6,
respectively, were used in the calculation. These values were obtained
from Table E-15 of Regulatory Guide 1.109 Revision 1.

The concentration of tritium in vegetation is based on the airborne
concentraction rather than the deposition. Therefore, the R.(V) is based
on X/Q:

R.(V) = K'K''’ (U £, + U’ £,] (DFL);,. 0.75(0.5/H)

Where:

Re(V) = dose factor for the vegetable pathway for tritium for any
organ of interest, (units = mrem/yr per uCi/m®).

All other terms are defined in preceeding sec:tions.

Cniz 2
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Parameter
Q¢ (kg/day)
b

(DFL) ;2 (mrem/pCi)

Fa

(pCi/liter per pCi/day)

(kg/m*)
(kg/m?)
(seconds)
{seconds)

(licers/yr)

TABLE C-1

Parameters for Grass - (Cow or Goat)

Value .

S0 (cow)
§ (goact)

1.0 (radioiodires)
0.2 (parciculates)

Each radionuclicde

Each stable element

2.0

0.7

7.78 x 10% (30 days)
1.73 x 10°% (2 days)
330 infanc

330 child

400 teen
310 adult

- Milk Parhways

Reference

{Reg. Guide 1.199 Rav.

Table E-3
Table E-3

Table E-15
Table E-15

Tables E-11 to E-14

Table E-I (cow)
Table E-2 (goat)

Table E-15
Table E-15
Table E-15
Table E-15%
Table E-S
Table E-5
Table E-§S
Table E-S

inoz
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Paramecer

r

Fe (pCi/Kg per pCi/day)

Usp (Kg/yT)
(DFL) .4

Y, (kg/m?)
Y, {kg/m?)
ts, (seccnds)
t, (seconds)
Qe (kg/day)

(mrem/pC1l)

TABLE C-2

Value .,

1.0 (radioiodires)
0.2 (parciculactes)

Each stable elementc
0 infant

41 child

65 teen

110 adule

Each radionuclide
0.7

2.0

7.78E6 (%0 days) _
1.73E6 (20 cdays)

SQ

Paramecers for the Grass-Cow-Meat Pathway

Reference
(Reg. Guide 1.1i73

jev, 1)

Table E-1%
Table E-15%

Table E-1
Table E-35
Table E-5
Table E-S
Table E-3

Tables E-11 to E-14

Table E-15%
Table E-15
Table E-15
Table E-15

Table E-3

.....
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TABLE C-3
Parameters for the Vegetable Pathway

Reference

Paramecer - Value (Reg. Guide ..12% Rev. 1)
r (dimensionless) 1.0 (radioiodires) Table E-1
0.2 (particulartes) Table E-.
(DFL) ;s (mrem/pCl) Each radionuclide Tables E-11 to Z-14
Uy, (kg/yr) - infant 0 Table E-5
- child 26 Table £-3
- teen 42 Table E-S
- adule 64 Table E-3
U, (kg/yr) - infant 0 Table =-9
- ¢child 320 Table E-S
- teen 630 Table E-5
- aduleg 5290 Table £-3
t. (seconds) 8.6E4 (1 day) Table E-15
t. (seconds) 5.18E6 (60 days) Table E-15
Y, (kg/m?) 2.0 Table E-1%
. Revisicn
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APPENDIX D

DIAGRAMS QF LIQUID AND GASEQUS TREATMENT SYSTEMS
AND
MONITORING SYSTEMS
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Liquid Radwaste Treatmant System Diagrams
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Gaseocus Treatment System Diagrams
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INTRODUCTION

The OFFSITE DOSE CALCULATION MANUAL (ODCM) is a supporting document of the Technical
Specifications Section 5.5.1. The previous Limiting Conditions for Operation that were contained in the
Radiological Effluent Technical Specifications are now transferred to the ODCM as Radiological
Effluent Controls. The ODCM contains two parts: Radiological Effluent Controls, Part I; and
Calculational Methodologies, Part II. Radiological Effluent Controls, Part 1, includes the following: (1)
The Radioactive Effluent Controls and Radiological Environmental Monitoring Programs required by
Technical Specification 5.5.1 and (2) descriptions of the information that should be included in the
Annual Radiological Environmental Operating and Radioactive Effluent Release Reports required by
Technical Specifications 5.6.2 and 5.6.3. Calculational Methodologies, Part II, describes the
methodology and parameters to be used in the calculation of liquid and gaseous effluent monitoring
instrumentation alarm/trip setpoints and the calculation of offsite doses due to radioactive liquid and
gaseous effluents. The ODCM also contains a list and graphical description of the specific sample
locations for the radiological environmental monitoring program, and liquid and gaseous radwaste
treatment system configurations.

The ODCM follows the methodology and models suggested by NUREG-0133 and Regulatory Guide
1.109, Revision 1. Simplifying assumptions have been applied in this manual where applicable to
provide a more workable document for implementing the Radiological Effluent Control requirements;
this simplified approach will result in a more conservative dose evaluation for determining compliance
with regulatory requirements.

The ODCM will be maintained for use as a reference and training document of accepted methodologies
and calculations. Changes to the calculation methods or parameters will be incorporated into the
ODCM to assure that the ODCM represents the present methodology in all applicable areas. Any
changes to the ODCM will be implemented in accordance with Section 5.5.1 of the Technical
Specifications.
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Definitions

1.0

1.0 DEFINITIONS
NOTE

Technical Specifications defined terms and the following additional defined terms appear in
capitalized type and are applicable throughout these specifications and bases.
TERM DEFINITION
GASEOQUS A GASEOUS RADWASTE TREATMENT SYSTEM shall be any system
RADWASTE designed and installed to reduce radioactive gaseous effluents by collecting
TREATMENT offgases from the main condenser evacuation system and providing for
SYSTEM delay or holdup for the purpose of reducing the total radioactivity prior to

release to the environment.

MEMBER(S) MEMBER(S) OF THE PUBLIC shall include all persons who are not

OF THE PUBLIC  occupationally associated with the Nine Mile Point Nuclear Station and
James A. FitzPatrick Nuclear Power Plant. This category does not include
employees of Niagara Mohawk Power Corporation, the Nine Mile Point
Unit 2 co-tenants, the New York State Power Authority, their contractors
or vendors. Also excluded from this category are persons who enter the
site to service equipment or to make deliveries. This category does include
persons who use portions of the site for recreational, occupational, or other
purposes not associated with Nine Mile Point Nuclear Station and James
A FitzPatrick Nuclear Power Plant.

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

OFFSITE DOSE The OFFSITE DOSE CALCULATION MANUAL (ODCM) shall contain

CALCULATION the current methodology and parameters used in the calculation of offsite

MANUAL doses that result from radioactive gaseous and liquid effluents, in the
calculation of gaseous and liquid effluent monitoring Alarm/Trip Setpoints,
and in the conduct of the environmental radiological monitoring program.
The ODCM shall also contain: (1) the Radioactive Effluent Controls and
Radiological Environmental Monitoring Program required by Specification
5.5.1 of Technical Specifications and, (2) descriptions of the information
that should be included in the Annual Radiological Environmental
Operating and Radioactive Effluent Release Reports required by Technical
Specifications 5.6.2 and 5.6.3.

(continued)
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Definitions
1.0

1.0 DEFINITIONS (continued)

TERM

PURGE -
PURGING

REPORTABLE
EVENT

SITE BOUNDARY

SOURCE CHECK

UNRESTRICTED
AREA

VENTILATION
EXHAUST
TREATMENT
SYSTEM

DEFINITION

PURGE and PURGING shall be the controlled process of discharging air
or gas from a confinement to maintain temperature, pressure,
concentration, or other operating condition, in such a manner that
replacement air or gas is required to purify the confinement.

A REPORTABLE EVENT shall be any of those conditions specified in
10 CFR 50.73.

The SITE BOUNDARY shall be that line around the Nine Mile Point
Nuclear Station beyond which the land is not owned, leased or otherwise
controlled by the Niagara Mohawk Power Corporation or the New York
State Power Authority. See Figure D 1.0-1.

A SOURCE CHECK shall be the qualitative assessment of channel
response when the channel sensor is exposed to a source of increased
radioactivity.

An UNRESTRICTED AREA shall be any area at or beyond the SITE
BOUNDARY, access to which is not controlled by the Niagara Mohawk
Power Corporation or the New York State Power Authority for purposes
of protection of individuals from exposure to radiation and radioactive
materials, or any area within the SITE BOUNDARY used for residential
quarters or for industrial, commercial, institutional, and/or recreational
purposes.

A VENTILATION EXHAUST TREATMENT SYSTEM shall be any
system designed and installed to reduce gaseous radioiodine or radioactive
material in particulate form in effluents by passing ventilation or vent
exhaust gases through charcoal adsorbers and/or HEPA filters for the
purpose of removing iodines or particulates from the gaseous exhaust
stream prior to the release to the environment (such a system is not
considered to have any effect on noble gas effluents). Engineered safety
features (ESF) atmospheric cleanup systems are not considered to be
VENTILATION EXHAUST TREATMENT SYSTEM components.

(continued)
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Definitions
1.0

1.0 DEFINITIONS (continued)

TERM

VENTING

DEFINITION

VENTING shall be the controlled process of discharging air or gas from a
confinement to maintain temperature, pressure, concentration, or other
operating condition, in such a manner that replacement air or gas is not
provided or required during VENTING. Vent, used in system names, does
not imply a VENTING process.
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