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STATE OF MAINE
DEPARTMENT OF AUMAN SERVICES
AUGUSTA. MAINE (4323

November 4, 1991

United States Nuclear Regulatory Cormission
Attention: Document Contrel Desk
Washington, D.C. 205855

Subject: Maine Yankee Atomic Fower Company - Proposed Change
No. 158 - Radiological Effluent Technical Specifications
{RETS)

Gentlemen:

In accordance with 10 CFR S0.91(b) the State of Maine has reviewed
the proposed Technical Specification change modifying the RETS by:

a. incorporating the programmatic controls that satisfy the
requirements of 10CFR 20,106, 40CFR 190, 10CFR 50,36a and

Appendix I to the 10 CFR %0 into the administrative contruls
section of the revised Tech Specs and

b, relocating the procedural details of the current RETS into
the Offsite Dose Calculation Manual (ODCM).

The State has no objections to the proposed change as it will be
in agreement with the NRC's Generiz Letter 89-01. Although only
editorial in nature, numerous discrepancies were noted within Maine
Yenkee's ODCM submittal ,~ which raises questions as to i‘s quality.
For simplicity and expediency, the differences are identified in
Attachment 1. Moreover, a second attachment 1s provided indicating
comments that would have been incorporated, had the most current

revision of the ODCM been emploved at the time of Maine Yankee's
submittal.

G

f~f*r\(‘»59 Patrick JJ Dostie
Quu State Nuclear Safety Inspector
Office of Nuclear Safety
Division of Health Engineering
Attachments
cei
Clough Toppan, State of Maine 00?
Uldis Vanags, State of Maine

Steve Nichols, Maine Yankee \\\
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MAINE YANKEE ATOMIC POWER COMPANY
OFF~SITE DOSE CALCULATION MANUAL

LIST QOF FIGURES
Iitle

Environmental Radiological Sampling Locations
Within 1 Kilometer of Maine Yankee

Environmental Fadiological Sampling Locations
Within 12 Kilometers of Maine Yankee

Environmental Radiological Sampling locations
Qutside 12 Kilometers frowm Maine Yankee

Direct Redietion Monitoring lLocations Within
1 Kilometer of Maine Yankee

Direct Radiation Monitoring Locations Within
12 Kilometers of Meius Yankee

Direct Radiation Monitori.s ~ocations OQurside
12 Kilometers from Maine Yankee

Maine Yankee lLiquid Radwaste Sys:tem

Maine Yankee Caseous Radwaste System
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MAINE YANKEE ATOMIC POWER COMPANY
OFF-SITE DOSE CALCULATION MANUAL

LI1ST OF TABLES
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Particulate Releases .; 80 77
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ATIACEMENT 1

MAINE YANKEE ATOMIC POWER COMPANY
OFF-SITE DOSE CALCULATION MANTIAL

2.3.4 Radicactive Gaseous Efflusnt lnstnumentstion

1. The radicactive gaseous process and effluent monitoring
ingtrumentation channels shown in Table 2.2 shall be operable with
their alarm/trip setpoints set to ensure that the limits in
Sectisn 2.2.3.1 are not exceeded during release of radicactive
material via this pathway.

The alarm/trip setpoints of these channels shall be determined in
accorcance with the methodologv in this ODOM.

hemedial Action: With a radiocactive gaseous process effluent

monitoring instrumentation channel alarm/trip setpoint less ' .-
conservative than a value which will ensure that the limits in

Sectiou 2.2.3.1 are met, without delay take action to:

a. Suspend the release of radiocactive gaseous effluents monitored by
the affected channel,

b. Or declare the channel inoperable, or change the setpoint so it is
acceptably conservative,

Remedial Action: With less than the minimum number of radiocactive
effluent monitoring instrumentation charnels operable, take action

s+ shown in Table ., Exert reasonable efforts to:
.qﬁWUﬂ&ﬁy- »
J“ W) a. Return the instrument(s) to operable status within 3C days; and
1a _
o ‘)'2ﬁ b. If unsuccessful, explain in the next Semiannual Radicactive
,tkayg;v)}, Effluent Release Report the reason for the delay in correcting the
Lh i inoperability.

Basis: The radiocactive gaseous effluent instrumentation is provided to
monitor and ontrol, as applicable, the releeses of radicactive
materials in gaseous effluents during actual or potential releases cf
gaseous effluents. The alarm/trip setpoints for these instruments are
ts ensure that the alarm/trip will occur prior to exceeding the limits
of 10CFR, Part 20.

The operability end use of this instrumentation is consistent with the
requirements of General Design Criteria 60, 63, and 64 of Appendix A to
10CFR, Part 50.

8264R
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ATTACRMENT 1

MAINE YANKEE ATOMIC POWER COMPANY
OFF-SITE NOSE CALCULATION MANUAL

2.2. %, and 2.2.5. This report is wot required if the measured
level of rediocactivity wak pot the result of plant effluents;
however, in such an event, the condition shall de reported and
described in the Annual Radio ical Environmental Operating Report.
/ Jariietion 9.3
4L With milk samples no lomnger availab one or more of the
sample locations required by Tadle f}j identify the new
location(s) if aveilable, for obtaining replacemert samples end add
to the Radiological Envireamental Monitosing Program within
30 days. The specific lncation(s) from which samples were no
longer available may then be deleted from the Momitoring Program.
ldentify the cause of the samples no louger being available and
identify the new location(s) for obtaining available replacement
samples iu the next Annual Rediological Environmental Monitoring
Report.

’

Basis: The :adislogical environmental monitoring required by thie
specification provides mcasurements of radiation and of radicactive
materials .n those exposure pathways and for those radionuclides which
lead to the highest potential radia*ion exposures of individuals
resulting from the station operatiou. This monitoring program thereby
supplements the Radiclogical Effluent Monitoring Program by verifying
that the mecsurable concentraticns of radicactive materials and levels
of radiation are not higher than expected oo ths basis of the effluent
measurement and modeling of the enviroumental exposure pathways.
Program changes may be initiated dased on operational experience.

A two-zone sample collection network has been ertablighed for
environmental surveillance. Samples are collected in Zone I at
locations in the vicinity of the plant where concentrations of plant
effluents may be detectable.

These samples are compared to samples waich have bLeen collected
simultaneously at locatioms in Zone II where the concentration of plant
effluents is expected to be negligible. The Zone II samples provide a
running background which will make it possible to distinguish
significant radicactivity introduced into the environment by the
operation of the plant from that introduced by weapous testing or other
sources.

The detection capabilities required by Table 2.4 are considered optimum
for routine environmental measurements in industrial laborateries. It
should be recognized that the LLD is defined as an a prioxi (before the
fact) limit representing the capability of a measurement gystem and not
as an g posteriori (after the fact) limit for a particular




ATTACHMENT 1

MAINFE YANKEE ATOMIC POWER COMPANY
OFF-SITE DOSE CALCULATION MANUAL
TABLE 2.3

2 . " TR n {2) i
Radiologica! Environmental Surveillance Program'!’! (3)

and Frequency

1
s)

Exposure Pathway Number of Sampling and

f:
tion Freguency of Analysis

and/or Sample Sample lLocations

Airborne

Cont inuous operation of gampler with Radiociodine canlster. Analyze at

Radiolodine and
sample collection as required by least once per

Particulates week for I-131.
dust loading but a2t least once per

week. Particulate samnler. Analyze for
gross beta radioactivity at least
24 hours following filter change.
Perform gawmma isotoplec analysis on
composite (by location) sampie at

ieast once per quarter.

PDirect Radlation : uarterly. GCamma dose gquarterly.
1 y

Waterborne

Compesite* sample collected over a Gasma lsotopic analysis of es

Surface (Estuary)
period of one month. monthly sampie. Tritium ana
composite ‘;Rm‘ylv at least on

quarter.

Cround®® At least cnce per quarter GCamma isotopic and tritium analysis

each sample.

Sediment from At least once per six months. Camma isotopic analysis
Shorel ine sample.

i‘ Composite sample shall be collected by collecting an aliquot at intervals not exceeding two hours. Contget Eta!
samples may be grab samples rather than composite.
§ *# Groundwater samples shall be taken when this source is tapped for drinking or
Rydraulic gradient or recharge properties are suitable for contaminat.ion.
-

3

LR

#

irrigation purposes ifi area wheype




Froc. No. 26.1

Rev. No. 2
Page 54 of 122
ATTACHMENT 1 '
MAINE YANKEE ATOMIC POWER COMPANY
OFF-SITE DOSE CALCULATION MANUAL
TABLE 2.3 (Continued)
Radiclogical Envirommental Sucveillance Program'!)(2)(3)
Exposure Pathway Number of Sampling and Type and Frequency
__and/ox Sample Sample Lecations Collection Frequescy @ _ ef Analuh(_l
ingestion
a. Milikw 3 At least once per month. Gamma isotopic and [-131 analysis of
each sample.
e ‘

b. Fish and 2 One sample in season, or semiannually Gamma isctopic analysis on edible

Invertebrates if not geasonal, of each of at least portions.

two commercially or recreatlionally
important species.

c. Food Products, 3 Monthly when available. Gamma isotopic and I-131.

conslsting of at

least thrge’f?beq N g

of broad : /& 4t

= 8 /i
vege'ati i

Performed only if
milk samplicg le
not done.

~

{ et —————_—

f(ll Specific semple locatlons for all medla are specified in the Off-Site Dose Calculation Manual and reported in the Annucl
Radiclogical Environmental Operating Report.

(A) Sep Table 2.4 for maximum values for the lower limits of detection.

(3y Deviations are permitted from the required pampling schedule if egpecimens are unobtainable due to bazardous conditioms,

tg seasonal unavailability or to walfunction of gampling equipment. If the latter occurs, every effort ghall be made to

lete corrective action prior to the end of the next sampling period.

isotopic anaiysis means the lidentification and quantification of gamma-emmitting radionuclides that may be

tributable to effluents from the plant.

.ffl, \

y be substituted for milk samples. .

M{”f’ 4 fw pe

s P | P
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, R P Bl Y SR
e PJ Lu"" w' yr}/kt:’ GG TABLE 2.4
'}3 Jﬁﬂt M Vv lities for Eavironmental Sample Analysig(e)(b)(d)
; ){ 4 MY Lover Limits of Detection
//) J ‘ Alrborne Particulate Food
> isd .Hater or Gac3 Fish and Invertebrates Milk Sediment Products
walysla pCi/l) . fpCitm™y . (pCilkgl/wer) pCi/l  (pCi/kg/dry) (pCi/kg/wet)
Gross Beta 4 .01
3 2000*
[ Lsa 15 130
‘1 ~59 30 260
| ~58, Co-60 15 130
| -Nb-95 15°¢
T pan .07 i 60
L f-134 15 .05 130 15 150 60
i 137 18 .06 150 18 180 80
| -la-140 1s+f 15¢+f
Y

e ' : :
/% 1f no drinking water pathway exists, a value of 3,000 pCi/l may be used.
Q‘}X}/m drinking water exists, a value of 15 pCi/l may be used.

N, .
2 -

4R |
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ATTACEMINT 1

MADME YSNKEE ATOMIC POWER COMPANY
OFF-SITE DOSE CALCULATION MANUAL

TABLE 2.6 (Continued)
Zable Neotation

a. The LLD is the smallest concentration of radiocective material in a sample
that vill yield a net count, ubove system background, that will be
detected with 95% probability and that vnly a 5% probabllity exists of
falsel  concludiung that a blank observation represents a 'real” signal,

For a parricular measurement system (which may include radiochemical
separation):

466 % 8§
e WA zlfnzxp\-x*m)

Jt/

where: Pt

;/
1LD is tht“thrzori" lover limit of detection as defined above (as
picocuries per unit mass or volume).

L.66 is & constant derived from the Kyjona and Kpap, values for
the $5% confidence level.

Sp is the standard deviation of the background ccunting rete or of

the counting rate of a blank sample as appropriate (as counts per

minute).

E is the counting efficiency (as counts per disintegration).

V is the sample size (in units of mass or volume).

2.22 is the number of disintegration per minute per picocuries.
i’ *‘ﬁ Y is thc fractional radiochemical yield (whem applicable).

ﬂ) A is the radioactive decay comstant for the particular radiomuclide.

N
&
) = ] At is the elapsed time between sample collection and analysis.
g
1’ ?yp;;gl values of E, V, Y, and A* can be used in the calculatiom.
This oqunti‘ sults in an LLD in terms of picocuries. For the purpcses
of Section where the required LLD is set forth in microcuries, the

terms 2.22 the denominator should be replaced by 2.22Eé, which is the
number of disintegrations per minute per microcu:rie,

8264R
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ATTACRMENT 1

]

MAINE YANKEF AT'WIC POWER COMPANY

i N J
: 5}’“ %; OFF-SITE DOSE CA'CULATION MANUAL
: Vb
WY TANE 2.5
. v& t*i‘&‘ Reporiing levels for Radioactivity Concentrations
ﬁ‘ iU [ in Enviroonmental Saples
:"l‘AL, Mr.’
-q’ { / Airdborne Particulate Fish and Food
' (d) Water or Ga, Invertebrates Milk Products

H-3 20,000»

Mn-54 1,000 30,000

Fe-59 (AL 10,000

Co-58 1,000 30,000 >
Co-60 300 10,000

Zn-65 300 20,000 .

Zr-Nb=95 400w ’

I-131 2rnw 0.9 3 100
Cs~134 30 10 1,000 60 1,000
Cs~137 50 20 2,000 70 2,000
Ba-La~-140 200%* 300

* For drinking water samples, if no drinking water pathway exists, a value
of 30,000 pCi/l may be used.

*% Pagrent only.

*hr £ po trinking water exists, a value of 20 pCi/l may be used.
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ATTACEMENT 1

MAINE YANKEE ATOMIC POWER COMPANY
OFF-SY"E DOSE CALCULATION MANUAL

TARBLE 2.6

Minimum Lower Limit of
Sampling Analysis Type of Activity Detection (LLD)
Liguid Release Tvpe [Ereguency  Ereguency . _Analysis (uCi/al)®
A. Batch Waste PR PR Principal Gamma 5 x 10~7
Release Tanks® Each Batch  Each Batch Emittersf ,
1-131 1 x 10-6
PR M Dissolved and 1 x 10-3
One Batch/M Entrained Gases %
(Gamma Emitters)
\ PR Mt R-1 1 x 1075
;’ Each Batch Compzgite
N
1\fv ¥ Gross Alpha 1 x 1077
Vo
Vo PR Q §r-89, S§r-%0 5 x 10-8
Each Batch  Composite®  Fe-35B 1 x 10-6
\
3. Plast D¢ w Principal Gamma s x 107
Coatin Grab Sample* Ccmposite® Emitters®
Release
* Turbine wE 1-131 1 x 10-6
Building Grab Sample**
Sump
** Steam ™ M Dissolved and 1 x 10-3
Generator Grab Sample Entrained Gases
Blowdown
Only
wE L E-3 1 x 10-3
Gradb Sample** Campositcb Gross Alpha 1 x 107
wE Q §r-89, Sr-90 5 x 10-8

Grab Semple** Ccnpocitcb

8264R
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MAINE YANKEE ATOMIC POWER COMPANY
OFF=SITE DOSE CALCULATION MANUAI

IABLE 2.7
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Badicactive Gaseous Waste Sampling and Analysis Program

4. . Maste Gas

Storage Tank

B. Containment
Purge

C. Plant Vent
Stack

B264R

Sampling

PR
Each Tank
Grab Sample

R
Each ?ur;eb
Grab Sample

mb
Grab

Continuousd

Continuous?

Continuous®

Continuous®

Continuous?

Minipum
Analysis

PR
Each Tank

PR
Eech Purged

Mb

we
Charcoal
Sample

we

Particulate
Sample

M
Compos.te
Particulate

Sample

Q
Composite
Particulate
Sample

Noble Gas
Monitor

Lower Limit of

Type of Activity Detection {(LLD)
_Tvpe [Erequency  Erequency . Acalvsis . (uCi/ml)®

Principal Camma 1 % 10-%
Emitters®

Principsl Gaseovs 1 x 10~4
Gammna Zmitters®

E-3 Lr iom
Principal Gemma 1 x W4
Emitters®

1-131 1 x 1012
Trincipal Gamsa 1 x 10-11
Umitters®

(I-131, Others)

Gross Alpha 1 x10-11
Sr-89, Sr-50 1 x w0~
Noble Gases 1 x 108

Gross Beta or

Gamms
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ATIACEMENT 1

MAINE YANKEE ATOMIC POWER COMPANY
OFF-SITE DOSE CALCULATION MANUAL

4.1.2 & Dose Rate to the Skin From Noble Gases (Method 1) |

The skin dose rate in wresm/yr from noble gases veleased via the
plant stack is:

Dgkin = % Q DF'y (4-2)
where:
‘-
éi i{s the release rate of noble gas i released via the plant stack, in
uCi/gec; and

DF'4 _ggwhhn«eo-binnﬂ skin dose rate factor for noble gus i, in‘

(mrw{uc/ Ci/ytsg_:e Tntil_::_."l_—) '4‘,;(41@4(/74#;{;-"—/“‘““"'f.‘" x,zﬁ, ) [
4.1.2.5 Dose Rate %o the Skis ases (Method I1) '}*“""4‘"/“& o

Method II comsists of the model and imput data (ekin dose factors) in
Regulatory Guide 1.109, Revisgion 1 (Referenc* 1). except where site-specific
data or assumptions have been identified in .ais ODCM. The general egquation {
(B=~3) taken from Reyulatory Guide 1.109, and used in the derivation »f the
simplified Method I approe-h as described in the Bases Sectiom A.3, is also
applied to a Method II assessment. No credit for a shielding factor (Sg)
associsted with residential structures is assumed. Concurrent meteorology
with the release period may be utilized for the gamma atmospheric dispersion

 factor and undepleted atmospheric dispersion factor identified in ODCM
Appendix 3 for the release point from which re.orded effluents have been
discharged. In sectors where the site boundary is adjacent to Back River, the
Skin Dose hace will be zvaluated on the nearest opposite shoreline where the
poteuzial exist for uncomt. olled occupancy. On-site areas or areas with
limited and controlled occupancy will be evaluated with those occupancy
factors included. The most restrictive location in any of the 16 sectors will
be used in determiving the dose rate.
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4.1,3.a WM&MJMMMJM.M&M’I
Methad 1) :

The Cose rate to the csitical crgas ia mrem/yr from lodine-131,
todine-133, tritium, end radiosctive materials in parviculate form with
half-lives greater than 8 days rel-ased vis the plant stack is:

N 4 \
b /A'CL
- ¢ ! )y g
Dco - % Q ""uo ]U’" .““b @ (L=3)
¢ WY
\ ",.‘ ',l *'J f
where: v \/n, 4 ]
51 is the release rate of rad onug’fde i released via the plant stack,
in uCi/sec; and F 4
nrcico is the site specific critital orgen dose rats- 'qsgf)izsag
radionuclide i, in mrem/cac/uCi/yr (see Tabl )
o O P > M ————— g
4.1.3.5 Dose Rate to the Critical Orga. From LY 1 N

(Methed 11)

Method 11 consists of the wodels, input deta and assunmptions in
Appendix C of Regulatory Guide 1.109, Revision 1 (Reference 1), except where
site-specific data or assumptions have been identified in this ODCM (see
Tebles A~2 and A-3). The critical organ dose rate will be determined based on
the location (site boundary, nearest resident, or farm) of receptor pathways
as identifled {in the most recent annual land use census, or by conservatively
sssuming the existence of all possible pathvays (such as ground plane
inhalation, ingestion of stored and leafy vegetables, milk, and meat) at an
off-site location of maximum potential dose. Concurrent metecrology with the
relesse period may be utilized for determination of atmospheric dispersion
factors in accordance with Appendix P for the release point from which
recorded effluents have been discharged. The maximum critical organ
dose rates will covsider the four age groups independently, and take no credit
for a shielding factor (Sp) sssociated with residential structures. Site
boundary locations adjacent to the river will be evaluated cu the nearest
opposite shoreline. Mud flats exposed at lov tide will ipclude an occupancy
factor of 0.037 for evaluation of doses at those locatiocus.
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4.2 Gaseous Effluent Dose From Noble Gases

Section 2.2.4.1 limits the air dose due to noble gases released in
gaseou  effluents to areas at and beyond the site boundary to the following!

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

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

4.2.1.a Gamma Aiz Dose (Methed 1)

The gamma air dose in mrad from noble gases released via the ﬁlant

.

stack is:
Y Y
n‘“.o.oaa }1: Q DF, (b=b)
where!
Q4 is the total activity of noble gas i released via the plant stack

during the period of interest, in Ci; end

Y is the gamma dose factor to air for noule gas i, in

v @.J/pcazy: Tyee Table 4.1).( | Dasssice A i _
4.2.1. Gamma Alf Dose (Methed 1) maad "’*"/}W b o

Method II cousists of tlLe models, input data- -
assunptions in Regulatory Cuide 1.109, hevision 1 (Reference 1), sxcept where
site-specific data or sssumptions have been {dentified in this ODCM. The
geoeral equations (B4 and B-5) taken from Regulatory Guide 1.109, and used in
the derivation of the simplified Method I approach as described in the Bases
Section A.5 are also spplied to Method 11 assessments. Concurrent metecrology
with the release period may be utillzed for the gamma atmospheric dispersion
factors (see Appendix B) for the release point from which recorded efflueats
have been discharged. For sectors adjacent to the Back River ‘he nearest
opposite shoreline with an assumed potential occupancy factur of LOS will be
used tn evaluate doses. On-gite areas with limited aud controiled occupancy
vwill be evaluated with those o.cupancy factors included.
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4.2.2.a Beta Air Dose (Meshed 1)

The beta air dose in wrad frow aoble gescs released vis the plant

stack is:
bl = 0.03 § g, orf (4=$) l
where!
i e
Q4 is the total activity of noble geas { veleased via the plant stack
during the perioa of interest, in Ci; and

,- : A 7 >

prd {s the bety #8we fartor to air for noble gas i, 11\-:.4/!¢J’C3/yr (o e

4.2.2.5 Bata Aic Dose (Methed III

Method 11 consists of the models, input data (dose factors) and
assumptions in Regulatory Guide 1.109, Revision 1 (Reference 1), except vhere
site-specific data or sssumptions have been identified in the ODCM. The
general squations (B-4 and 3-5) taken from Regulatory Guide 1.107, .ad used in
the derivation of the simplified Method 1 approach as described o the Bases
Section A.5, are also applied to Method 11 assessments. Concurrent
meteorology with the release period may be utilized for the atmospheric
dispersion factors (see Appendix B) for the release point from which recorded
effluents have been discharged. For sectors adjacent to the Back River, the
nearest opposite shoreline with an assumed potu tial occupancy factor of 100%
will be used to evaluste doses. On-gite areas or areas with limited and
controlled occupancy will be evaluated with those occupancy factors included.

it

. )uud*h‘%ﬂ -*(‘)" = |
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7.0 MEIEQRQLOGY

The atmospheric dilution factors in ihe dnse calculation methods assume
an individual whose behavior leads to & dose higher than expected for anyone
else. Since long term (S-year) average meteorology is expected to be
representative of the area, the location of the critical receptor can be
predicted by scanning all the reasonable of f-site locations to fiud the
location with the most limiting dilution factors., Important off-site
locations are: eite boundaries and nearest residences in eauch ef the sixteen
meteorological sectors, as well as all milk farm locations withins five miles

of the plant, .

Exposure pethways assumec to exist at site boundary locations are
direct exposure from radicactive materials in the air, direct exposure from
radicactive materials deposited on the ground, and exposurs from inhalation of
radiocactive materials. In addition to the pathways present at site boundary
locations, exposure pathways present at each residence are assuned to include
ingestion of radionuclides in home grown vegetables. Farm locatious include
all exposure pathways found at residences plus ingestion of radionuclides in
meat and milk.

e e———_

Meteorological data for the year 1981 through 1985 wvere analyzed for
the values of the maximum average di At -the important receptor
locations described above, Yankee Atomic Electric Company's (YAEC) AEOLUS
computer code (Reference 2) calculated all atmospheric dilution factors.
Appendix B briefly describes the YAEC AEOLUS computer code model. Table 7.1
lists the maximum average dilution factors for all important receptor //
locations for releases via the plant stack. '

Each dose and dose rate calculation method incorporates the max
epplicable off-site average dilution factors listed in Table 7.1. The imum
potential dose to a member of the public due to plant stack releases any
year will ba conservatively estimated hy ‘he dose calculated for a ;dil-ttno
resident living on a bypothetical milk farm 670 to 700 meters !ra,/lhc plant
in the southeast sector. ’//

y,

A
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ARRENDIX A
Basis for the Dose Salculation Methods
Al Liguid Effluent Dosss

Method I is used to demonstrate compliance with Section 2.1.% which
limits the dose commitment to & member of the public from radicactive
materials in liquid effluents.

Liquid pethways contributing to individual doses at the Maine Yankee .
Nuclear Power Station are: ingestion of fish and shellfish, and direct
exposure from shoreline deposits. The potable vater pathway and the irrigated
foods pathway are not considered since the receiving water is not suitable for
either drinking or irrigation. Method I is derived from Equations A-3 and A-T
of Regulatory Guide 1.109 (Referepnce 1), [Equation A-3 calculates radiation
doses from aquatic foods. Equation A-7 “?i eline dcsoc/itn.

( A g€ : )Wk D \
»gy of Equations A-3 and A-7 for a 1 curie
1{quid effluents yielded the dose impact to
the critical rrgan. Tabl¢ X.1 lists the resulting site specific total body
and critical crgan dose ¢ rsion factors giving the number of millirem per
curie released for each radionuclide. Since the dose factors of Table 3.1
represent a variety of critical organs, Method [ conservatively calculates a
critical organ dose consisting of the maximum critical organ for each
radionuclide of any of the four age groups, and combines them into a composite
individual independent of age.

The use of the methodo
release of each radionucli

Except for the site specific values noted below, the parameter values
recommended in Regulatory Guide 1.109 (Refereace 1) were used to derive the
liquid dose factors for Method I. Table A-l lists the usage factors for
liquid pathways utilized in the dose analysis.
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ARZENDIX A

DFS4 is the beta skin dose factor for a semi-infinite cloud of
radionuclide {, which includes the sttcnuntion by the outer
“"dead" layer of the skin, in mrem-a’/pCi-yr (taken from
Reference 1, Table B-1).

The imun etfective five year average gamma dilution factor
[X/Q)7, is 1.40E-06 sec/m” (see Table 7.1), o314 the maximum l
five year average undepleted dilution facter, X/0, is 9.46E-D7

sec/m? (see Table 7.1). Incorporating these constants into ' |
Equation A-3 and converting from annual release Q (Ci/yr)

to maximum instantaneous release rate Q (uCi/sec) and multiplying |
by the conversion factor 31.54

4

Ci~sec/uCi~yr yields:

Doyin ® 1.56 r Qy DF | + 0.946 A Qy DFSy (A=d)

= I Q [1.56 DFY + C.946 DFSy).
i

A combined skin dose factor, DFI. may be defined:

‘o}i(- 1.56 D!I + 0.946 DFS, .

\ .
\, Incorporating the combined skin dose factor, DFj, into
!quaslpn A~4 yields the method to calculate skin dose rate from noble

D n\G ) Sosecpptins Sty plactar sn W /“‘Zf"
. . / cedny
skin f - _(‘u[l CUAAL e
A rpci L ¢¢4£¢{ Aiaid o

¢

PSR (f(,"c,(t./,a_c [JE. , Tl

A P & . £ A
Wiz DF; : M‘",a’ ¢A&7;:‘ ‘::1 ,,A,a

7 (.?I"WJ“
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ARRENDIX A
A.5 Gamma Alz Dose

Method | is used to demonstrate compliance with Section 2.2.4, which
limits the gamms air dose due to noble gases released in gaseous effluents via
the plant stack to areas at and beyond the site boundary.

Method 1 is derived from the methods of Equations B~4 and B-5 in
Regulatory Guide 1,109 (Reference 1) which givern:

.

‘/'. P Y ¥ ‘ ‘_L_,..—-o —————_ L
”}Inm. air * 3:178e06 (X/Q)5 I, Q(DE | i
Jo:
wh H ‘Q“W'ﬁi/
b ! ig,.‘i, is the gamma air dose, in mrad due to & finite aloud release;
/3, 17E+04 is the number of pCi per Ci divided byfého nurber of second per
vear; f
b x’ ) '
(X/QM¢ is the effective long-term average dilution factoi in
\ sec/m° (see Appendix B for use of effective gamma atmospheric
\ dilution factors); /
Q4 \ i the total activity of noble gae i released via the plant stack
| during the period of interest, in Ci; and
-Dxiglf is the gamma dose factor to air for nchble gas i, in
\ mrad-w3/pCi~yr (taken from Reference 1).

\ \\ Incprporating the maximum cffcctivc long-term average gamma dilution

\f.ctor\gl LLOE-06 lg:#i’ (see Table 7.1) yilelds: |
7y ;
h.u N 5,05 T DF; (hod) |
\ \ i L

\
\ .
\‘ /

' /
\ \\. \\ /
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ARRENDIX 2

- depleted dilution factor for estimating ground level concentrations
of elemental radiciodines and other particulates,

- effective gamma dilution factors for evaluating gamma dose rates
from a sector-averaged finite cloud (multiple~energy undepletsd
source), and

- deposition factors for computing dry deposition of elemental
radiciodines and other particulates. I &%

Gamma dose rates are calculated throughout the ODCM using the finite
cloud model presented in 'Meteorology and Atomic Energy - 1968"

(Reference &, jection 7-5.2.5. That model is implemented thro
definitiun of an effective gamma atmospheric dispersion factor( (X/Q]/
(Reference 2, Sectionm 6), and the replacement of X/Q in infin dose
equations by the (K/QY]/ ",

\\ »”
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TABLE 4.1
Radiological Environmental Monitorin .
Distance Directicn
Exposure Pathway Sample Location From the From the
b
and/or Sample and Designated Code Plant (km) _ Plant
1. AIRBORNE AP/CF-11 Montsweag Brook 2.7 NW
(Radioiodine and AP/CF-13 Bailey Farm (ESL) 0.6 NE
Particulate) AP/CF-14 ‘'lason Steam Station 4.8 NNE
AP/CF-16 Westport Firehouse 1.8 S
AP-CF-29 (Dresder Substation 18.8 N
2. DIRECT RADIATION
TL-1 0ld Ferry Rd. 1.0 N
TL-2 0)d Ferry Rd. 0.8 NNE
TL-3  Bailey House (ESL) 0.6 NE
TL-4 Westport Island, Rt. 144 1.2 ENE
TL=5 MY Information Center 0.2 k
TL-6 Rt. 144 and Greenleaf Rd. 0.9 £
TL-7 Westport Island, Rt. 144 0.8 333
TL-8 MY Screenhouse 0.2 SE
TL-9 Westport Island, Rt. 144 0.9 »
TL-10 Bailey Point 0.4 SSE
TL=1! Mason Station 4.8 NNE
TL-12 Westport Firehouse 1.8 S
TL-13 Foxbird Island 0.4 SSW
TL-14 Eaton Farm 0.8 SW
TL-15 Eaton Farm 0.8 WSW
TL-1€ Eaton Farm 0.7 W
TL-17 Eaton Farm Rd, 0.6 WNW
TL-18 Eaton Farm Rd. 0. NW
TL-19 Eaton Farm Rd. NNW
TL-20 Bradford Rd., Wiscasset 6 N
TL-21 Federal St., Wiscasset 7 NNE
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Radio) 1 ir y
Distance Direction
Exposure Pathway Sample Location . From the From the
~.and/or Sample and Designated Code Plant (km) _Plant
4. INGESTION
a. Milk TM-16 Baker Farm 1.2 "
T™-17 Leeman Farm 7.9 SW
| 4 TM-25 Hanson Faem . — = ¥ E————
q J/"{ CTHGE Mitnan Farm 5.8 g
‘w b. gish and :‘J/?x/ﬁf\/?"ﬂ Long Loggc Area ]}; T 5
nvertebrates” /CA/HA/24 Sheepscot River : ~ »
(A ) «2% P
¢. Food Crop T-1X Indicator - &" o
Vegetation 4101” determined) jpatd ﬁ
V-1X

V-2X
Eootnotes:

$ - éndua:ord) ,Mﬁt fy/&:&.” J
to be determine , /“_ f %

to be determined ﬂ’

a Sample locations are shown on Figures 4.1 to 4.6.
b Station-1X's are indicator stations and Station 2-X's are control stations.
¢ Adilution factor of 10 shall be applied to any radioactivity detected in a

sample at this station.

d The station code Tetters will vary with the sample media collected. The sampling
of all four media ty, 4s is not required during each sampling period.
e Food crop sampling 1s not required while milk sampling is being done,
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