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November 4, 1991

United States Nuclear Regulatory Cormission
Attention: Document Control Desk
Washington, D.C. 20555

Subject: Maine Yankee Atomic Power Company - Proposed Change
No. 158 - Radiological Ef fluent Technical Specifications
(RETS)

GentIemen:

In accordance wi th 10 CFR 50.91( b) the State of Maine has reviewed
the proposed Technical Specification change modif ying the RETS by:

a. incorporating the programmatic controls that satisfy the
requirementi, of 10CFR 20.106, 40CFR 190, lOCFR 50.36a and
Appendix I to the 10 CFR 50 into the administra tive controls
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 Generic Letter 89-01. Although only
editorial in nature, numerous discrepancies were noted within Maine
Yankee's ODCM submittal,- which raise = questions as to its quality.
For simplicity and expediency, the differences are identified in
Attachment 1. Moreover, a second attachment is provided indicating
comments that would have been incorporated, had.the most current
revision of the ODCM been employed at the time of Maine Yankee's
submittal.

-m
Respfe tfully y rs,

brt r /

M Patrick J Dostie-ne0059L0g st,t,nac1,,, s,fety inspector
60 Office of Nuclear Safety
-2 Division of Health Engineering
o0
NO
y Attachments
- cc:

L Clough Toppan, State of Maine ,ghp |

i

|g Uldis Vanags, State of Maine
Steve Nichols, Maine Yankee I '
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LIST OF FIGURES S

Number Title

1 't r5.1 Environmental: Radiological Sampling Locations
Within 1 Kilometer of Maine Yankee \.

,.8ir h
|~5.2 Environmental Radiological Sampling Locations

Within 12 Kilometers of Maine Yankee

A8" k 7 '| m5.3 Envi onmental Radiological. Sampling Locations j
**Outside 12 Kilometers from Maine Yankee.

i 5.4 Direct Rediation Monitoring Locations Within ..B V
* *1 Kilometer of Maine Yankee

.90' g7
[;5.5 Direct Radiation Monitoring Locations Withinj.

12. Kilometers of Meiue Yankee
.

-

5.6 Direct Radiation Monitoria , Weations outside -JF [0 |e

12 Kilometers-frem Maine-Yankee

6.1 Maine Yankee Liquid Radwaste System ,98' Y[

6.2 Maine Yankee Caseoux Radwaste System 9V |

-
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.

2.3.4 Radioactive Gazeeus Effluent Ins tr.nntnistian
,

1. The radioactive gaseous process and effluent monitoring
instrumentation channels shown in Table 2.2 shall be operabic with
their alarm / trip setpoints set to ensure that the limits in- .

Section 2.2.3.1 are not exceeded during release of radioactive
material via this pathway.

}
-

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

Remedial Action: With a radioactive gaseous process effluent -

monitoring instrumentation channel alarm / trip setpoint less ' Is-

conservative than a value which will ensure that the limits in-
Section 2.2.3.1 are met, without delay take action to:

Suspendthereleaseofradioactivegaseouseffluentsmoni(oredby-a.
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 radioactive
effluent monitorin, instrumentation channels operable, take action

Exert reasonable efforts to:
yd, er) shown in Table -

.i

- *

a.- Return t e ' instrument (s) to operable status within 30 days; andgg

d .3 4 [d j
b. If unsuccessful, explain in the next Semiannual Radioactive

gddah' Effluent Release Report the reason for the delay in correcting the
M inoperability.*

Basis: The radioactive gaseous effluent instrumentation is provided to
monitor and s:ontrol, as applicable, the releases of radioactive
materials in gaseous effluents during actual or potential releases cf
gaseous effluents.- The alarm / trip setpoints for these instruments are
-to-ensure that the alarm / trip will occur prior to exceeding the limits
of 100FR, Part 20.

The operability and use- of this instrumentation' is consistent with' the |

requirements of General Design criteria 60, 63, and 64 of Appendix A to
10CFR, Part 50.
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2.2.4, and 2.2.5. This repor3 A not-raquired if the measured
level of radioactivi,ty was not the result 3f3 ant effluents;1

however, in sue arCe6nt , the condition shall reported and
described in ,t Annual Radiological Environmenta Operating Report.

@udux> a 33'

4. With milk sampi a no longer.availab a (F6m one or more of the
samplelocationsQequiredbyTable4'4fl identify)thenew
location (s) if avaRable, for obtain ng replacemetit samples and add
to the Radiological Entie-ntal M-4 *^=ing'frogram' within -
30 days'. The specific location (s) from which samples were no ;

longer =available may then be. deleted from the Monitoring Program.
^

*

Identify the cause of the samples no longer being available and u

identify the new location (s) for obtaining available replacement
samples in the next Annual Rtdiological Environmental Monitoring
Report. -

Basis: The radiological environmental monitoring required by his
specification provides acasurements of radiation and of radioactive
materials in those exposure pathways and for those radionuclides whicht

lead to the highest potential radiation exposures of individuals
resulting from the station operation. This monitoring program thereby
supplements the Radiological Effluent Monitoring Program by verifying
that the mecsurable concentrations of radioactive materials - and levels
of radiation kre not higher than expected ~en the basisLof-the effluent '

.
measurement and-modeling of the. environmental exposure pathways.
Program changes may-be initiated based on operational experience,

i A two-zone sample collection network has been ectablished for
environmental surveillance. Samples-are collected-in' Zone I at

,

locations in the vicinity of'the plant 1 where concentrations.of plant
effluents may be detectable.

These samples-are compared to samples-which have been collected:

simultaneously atLlocations 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 distinguish1

significant' radioactivity introduced: into the environment by..the
operation of the plant from- that: introduced by weapons testing ~ or other.

-sources.

- The detection capabilities required by Table 2.4~are considered' optimum
for routine environmental measurements in industrial laboratories.; It-

t
' should be recognized that the LLD is defined as an a priori (before the

fact) limit representing the capability of a measurement system'and not
- as an'a posteriori:(after the fact) limit for a particular_

-

'
i 826LR
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IABLE_L J
Radin1ggical EnYironmental_.SurYA111anre_f_r9 gram (1)(2)(3)

Exposure Pathway Number of Sarspling and Type and Frequency
cLAnalysia '4)(

__and/or Sample _ Sample LocaLions Collectinn_ficquency.

Airborne

a. Radiolodine and 5 Continuous operation of sampler with Radiolodine canister. Analyze at

Particulates sample collection as required by least once per week for I-131.
dust loading but at least once per
week. Particulate sam,ler. Analyze for

gross beta radioactivity at least
24 hours following filter change.
Perform gansna isotopic analysis on
composite (by location) sample at
least once per quarter.

Direct Radiation 38 Quarterly. Cansna dose quarterly.

Waterborne

s. Surface (Estuary) 2 Composite * sample collected over a Canuna isotopic analysis of each ;

period of one month, monthly sample. Tritium analysis of I

coroposite sample at least once per
quarter.

I
b. Ground ** 2 At least once per quarter. Casuna isotopic and tritium analysis of

each sample."

c. Sediment from 2 At least once per six months. Gansna isotopic analysis of each
, Shoreline sample.

O.
Controt-Ttstionf$dompositesampleshallbecollectedbycollectinganaliquotatintervalsnotexceedingtwohours. [p ), sp'imples may be grab samples rather than composite. area wherej%'CroundwatersamplesshallbetakenwhenthissourceistappedfordrinklogorirrigationpurposesI

d draulle gradient or recharge properties are suitable for contamination. "

.i4 R
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IAl}LE 2.3 (Continued)
Radiningica LEnrirnamental_ Surveillance _ Era g ram ( 1 ) ( 2 ) ( 3 )

Exposure Pathway Number of Sampling and Type and Frequency

_and/or Samp12_ Sample Lecations Cullection_Erequency of_Analysia_(4)__
,

Ingestion

c. Milk * 3 At least once per month. Gamma isotopic and I-131 analysis of
each sample.

C .

~

b. Fish and 2 One sample in season, or semiannually Cansna isotopic analysis on edible
; Invertebrates if not seasonal, of each of at least portions.

two commercially or recreationally
important species.

c. Food Products, 3 Monthly when available. Gamma isotopic and I-131.
consisting of at;

least thr e T [
t g o
Performed only if
milk sampling is'
not done.

[\
' <(I) Sgtcific sample locations for all media are specified in the Off-Site Dose Calculation Manual and reported in the Annur.1

Radiological Environmental Operating Report.
-(.;t)ShTable2.4formaximumvaluesforthelowerlimitsofdetection.
'($y Dylations are permitted from the required sampling schedule if specimens'are unobtainable due to hazardous conditiona,

to seasonal unavailability or to malfunction of' eampling equipasint. If the latter occurs, every effort shall be.made to
; e splete corrective action prior to the end of.the next sampling period.

(y) gana isotopic. analysis means the identification and quantification of ganina-ennnitting radionuclides that may be
Ktributabletoeffluents-fromtheplant.

N ,

[ibod phducts {g6 y be substituted for milk samples. !t

k |>
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OFF-SITE DOSE CALCULATION MANUALs

h,
_

,p .b IABLE_L!i

h |v Dettection Capahilitica_lar._EnYirnamental_Hample_AnalysiE(a)(b)(d)
i i

_.

f LowtI_ Limits._Df_Datzclion
- Airborne Particulat'e Food

/ Water- or Cas Fish and Invertebrates' Milk Sediment Products
.

talyala(*} 19 1/1) (pC1/m ) (pCilkg/ wet)- 9C1/1 IpC1/kg/ dry _1 Iscilkg/wat.1 ;
C

G to meta 4 01

2000*

-54 '15 130. '

!

L59 -30 260

|| . -58, co-60 -15 130 .
.

'

-65 30 260.

-Nb-95 15* i

131- 1** .07 1 60
I

j-134 ~15 .05 130 15 150 60
; -137 18 .06 150- 18- 180 80 ;
j ;-La-140' IS ' ' 15*'

C

1

!~ .

r ~

3 [$I no drinking water pathway exists, a value of 3,000 pC1/1.may#'e'used.b
I no drinking water exists, a value of 15.pC1/1 may be used. *

- 64R ,
.-,
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r

JABLE 2.4 (Continued)

Table Notation

a. The LLD is the smallest concentration of radioactive material in a sample
that vill yield a net count, above system background, that will be '

detected with 95% probability and that only a 5% probability exists of
falsely concluding that a blank observation represents a "real" signal.

,

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

4.66..* S i 6y

*E*V*ji.-2~ Y * Exp (-K *'at)

Owc-[A>jDc
if-where: g/ ; ,

LLD is th ~"%ri" lour 1-i:n of detection as defined ab ve (as
picoeuries per unit mass or volume).

4.66 is a constant derived from the K alpha and Kbeta values for
the 95% confidence level.

Sb is the standard deviation of the background ccanting rete or of
the counting rate of a blank sample as appropriate (as counts per
minute).

E is the counting ef ficiency (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 picoeuries.
1 ,

f,j'iYisthefractionalradiochemicalyield(whenapplicable).Y$d Y X is the radioactive decay constant for the particular radionuclide.
y,s6 x

At is the elapsed time between sample collection and analysis. -
.

"

Typical values of E, V, Y, and at can be used in the calculation.

This equat esults in an LLD in terms of picoeuries.. For the purposes
of Section where the required LLD is set forth in microcuries, the
terms 2.22 he denominator should be replaced by 2.22E6, which is the
nu=ber of disintegrations per minute per microcarie.

| , 8264R
'
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TABLE 2.14 (Continued)
l

Table Netatien

In calculating the LLD for a radionuclide determined by gema-ray
spectrometry, the background shall include the typical contributions of
other radionuclides normally present in the samples (e.g., Potassium-40 *

in milk samples).

The analyses shall be performed in such a manner that the stated LLDs
will be achieved under reutine conditions. Occasionally, background
fluctuations, unavoidably small sample sizes, the presence of interfering

nuclides, or other' uncontrollable circumstances may render the;se LLus
unavailable. In such cases, the contributing f actors will bo identified "

-

and described in the Annual Radiological Environmental Opecting Report.

b. It should be recognized that the LLD is defined as an a_ priori (before
the f act) limit-representing the capability of a measurament syntes and-
not as an a nosteriori-(after the fact) limit for a particular,

measurement. This doer. not preclude the calculation of an a nesterferi
-LLD for a particular_. mea ent bl4edgon the actual parameters for the l

sample in questi6n appro rist'e decay c rrection parameters, such as
decay while' san 3p ng d ysis.

'

oply/ $L
'

p . |f 'c. Paren f e.

Ifp/.!he measpr /concentra' tion minus e three. standard deviationd.
undertain is found to eJx eed'The specified LLD, the sample does not

,
hav'e to be analyzed to ment the specified LLD.

y ( .!
'

e. This list- does not mean that only these nuclides- are to be considered.
Other peaks'that are identifiable, together with those'of the-listed
nuclides, shall also be analyzed and reported in the Annual Radiological.
Environmental-Operating Report pursuant to Specification.5.9.1.5.

,

f. The Ba-140 LLD and concentration can be determined by the analysis of its
short-lived- daughter product, La-140, subsequent to. an eight-day period
following collection. The calculation shall be predicated on the normal-
ingrowth equations for a parent-daughter situation and the assumption

.

that any unsupported La-140 in the sample would have decayed-to an i
~

insignificant amount (at least 3.67, of- its original value). The ingrowth - 1

equations will assume that the supported La-140 activity at the time of
collection is zero.

.

8264R
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,

Y $ ya

1/ TABLE 2.5

)y /$, Reoortine Levels for Radioactivity, Concentrations
(I y [ in Enviren:nental Scrolen

/ J

.b Airborne Particulate Fish and Foodt

or Gag Invertebrates Milk Productsater
Analysig(d) (0C1/1) (eci/m ) (eCi/kr/ wet) f pC1/1) 1301/1)

4

H-3 20,000*

Mn-54 1,000- 30,000

Fe-59 400 10,000
,

''

co-58 1,000 30,000
,

Co-60 300 10,000
'

Zn-65 300 20,000 ,

k
Zr-Nb-95 400**

I-131 2*** 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/1 may be used.
,

** Par 2nt..only.
' '*** ';f t.o Grinking water exists, a value of 20 pC1/1 may be used.
;

,

4
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Ig lE 2.6

Radioactive Licuid Waste Sampling ana Analysis Program

Minimum Lower Limit of-
Sampling Analysis Type of Activity Detection (LLD) 3

Liquid Release Tvu Frequenev Frecuency Anm1 vain (uCi/ml)"

A. Batch Waste .PR PR Principal Gansna 5 x 10-7
Release Tanksd Each Batch Each Batch Emittersf j ,,

I-131 1 x 10-6

PR M Dissolved and 1,x 10-5
-. - One Batch /M Entrained Gases- %

(Gansca Emitters)g

A' PR Mb g.3 1 x in-5
i Each Batch Compn ith

Gross Alpha' 1 x 10-7'

PR -Q Sr-89 Sr-90 5 x 10-8
g

Each Batch Compositeb Fe-55h 1 x 10-6

B. Plant De W Principal Gamma 5 x 10-7
Continu ' Grab Sample * Ccmpositeb Emittersf
Release /.

* Turbine WS I-131 1 x 10-6
Building . Grab Sample **
Sump

;

** Steam M M Dissolved and 1 x 10-5
Generator Grab Sample Entrained Gases

: Blowdown
,

Only

WE M H-3 1 x 10-5
b Gross Alpha 1 x 10-7Grab Sample ** Composite'

WS Q Sr-89, Sr-90 5 x 10-8
bGrab Sample ** Composite

8264R ,
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[ TA3LE 2.]t

. f' dienetive cameeus waste sampline and Analysis Prorram

A Minimum Lower Limit ofe

- Sampling Analysis Type of Activity Detection (LLD) ,
,

It uid clease Type- Frecuency Frecuency Analvris (uCi/ml)" ,

) /
aste Gas PR PR Principal Camma 1 x 10-4
Storage Tank Each Tank Each Tank Emitters'

IGrab Sample s-

B. Containment PR PR Principi Gaseous 1 x 10-4
Purge Each Purgeb Each Purgeb G4amma Emitters'

Grab Sample H-3 L'j.;9-6
C. Plant Vent Mb gb Principal Gamma 1 x if>-4

Stack Grab Emitterse

Continuousd we I-1.31 1 x 10-12
Charcoal
Sample

,

Continuousd we Principal Gamma 1 x.10-11
Emitters *

Particulate (I-131, others)
Sample

Continuousd M Gross-Alpha' 1 x10-ll! '

Composite
Particulate|

Sample!

Continuousd Q Sr-89, Sr-90- 1 x-10-11
Composite

'Particulate
Sample

Continuousd Noble Gas Noble Gases 1 x 10-6
Monitor Gross Beta or

Canna =
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TABLE 3.1

Matine Yankee Dese Factors for Lieuld Relensgs

Total Body Critical Org.n

Dose Factor Dose Factor .

mrem /Ci mrem /Ci
Nuclide DFl g DFlicei

H-3 2.96E-07 2.96E-07
Na-24 2.46E-05 2.83E-05 o

cr-51 I J. ^ Fe 0 L 1.45E-03__
2.55E-02 |L/,3'] (.4Li-Q3_{Mn-54

Mn-56 1.89E-06 g 4.09E-05 *

L/*y[>/> 7.53E-02Fe-55 1.24E-02 s

pp 6.54E-01Fe-59
. E-Q2

Co-58 J . D 3- E-0 f ' 1.35E-02 j
Co-60 4 -02 f> 5. 2il 'ABOE-02, p

QQ E-Ob 4/pdMth,pbIn-65 2.6BE-01
7.45Y'63 'M p|

S'36 C,QC3E-04d [kg/>p
Sr-89 2.13E-04

1 29E 4 / g4'#3,16F.-Q2/ stASr-90
(#/ h7E-0Zr-95
A(,3 &,M E-b4

3,'7 N 6 h'.95E-01Q]) (p.')3 E-6 (1319E46)
Mo-99
Tc-99m
Sb-124 1.34E-03 9.36E-03

- I-131 4 9.8 E-02*

I-132 J,53 W -06) J . U'/ E526' ~
J E-O'2 PI-133 2. r-65 ~ 4/,3\I-135 7" D (b42E-0_ E-04'. II;UI) [

=

Cs-134 2.79E-02
4frd'40 3,41E
cfwebT3311d-O'

Cs-137 2.92E-02
6'-O |Ba-140 1.54E-04

Ce-141 2.81E-05 9.13E-03
W-187 6.28E-06 1.32E-03
Ag-110m 7.92E-03 6.26E-01
Sb-125 4,81E-03 6.81E-03
Other 1.51E-01 3.40E+00

8264R
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f4.0 GASEOUS EFFLITTT IOSE CALCULATIONS

|4.1 Gaseous Effluent Dose Rate,

Section 2.2.3.1 limits the dose rate (when averaged over 1 hour) due to |
radioactive materials released in gaseous effluents fre.n the site to areas at

iand beyond the site boundary:

a. for noble gases: less than or equal to 500 mren/yr to the total
body, and less than or equal to 3000 mrem /yr to the skin, end;~

l " -*
b. for Iodine-131., Iodine-133, tritium, and radioactive materials in

particulate form with half-lives greater than 8 days; less than or
equal to 1500 mrem /yr to any organ.

4.1.1.a 2ose Rate to the Total Body From Noble Games (Method II k |

The total body dose rate in mrem /yr from noble gases released via the
plant stack is.

(4-1) !1.40 1 61 DF31Dtb =
,

where:
.

61 is the release rate of noble gas i released via the plant
stack, in uCi/sec; and

. .

.

is the_totaLpody dose rate f actor for noble gas 1, inDFBi o
nem/m3/pci/yr (see. Table 4.1).- |-

i J
g

441r.4
3hMt = h-w pd yt

826kR .
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4.1.2.a Dese Rate to the Skin From Noble Games (Method II
i

( The skin dose rate in urem/yr from noble gases released via the
plant stack is:

!

(4-2) $|hi DF'iDskin "

1

where: ,

I s.

61
is the release rate of noble gas i released via the plant stack, in
uCi/see; and , .

DF*i is thenombisaAskin dose rate f actor for acble gas i, in' 5

rem /sec/ Ci/y ee Table 4.1))'
gg,63ecyA' .xe/A.> .(

-

#P# [ T| '

4.1.2.b Dose. Rate to the Skin Frem Neble Gares (Met ed IIJ
\

Method II consists of the model and input data-(skin dose factors) in
j Regulatory Guide 1.109 - Revision 1 (Ref erenc' 1), except'Where site-specific

data or assumptions' have been identified in 6ais ODCM. - The g'eneral_ equation - _|

! .. (B-9) taken from-Rerulatory Guide 1.109, and used-in the-derivation af the
( simplified Method I approach as described in the Bases.Section A.3, is also
' applied to-a Method.II assessment. .No credit for.a shielding factor (Sp)

associated with. residential structures is-assumed. Concurrent meteorology

with the release period may be utilized for the -gamma atmospheric dispersion
i i f t identified in ODCM, factor and undepleted atmospheric d spers on ac or

Appendix L for the release point from which recorded effluents have been
i discharged. In sectors where the site boundary is adjacent to Back River, the

Skin Dosa Race will be c'aluated on-the nearest opposite shoreline where the
| potential exist for uncontrolled 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 determining the dose rate.

I
c

|

|

8264R
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4.1.3.a 22Ae Rate to the C r.4 tical Orean Frem Radioiedines any,.lgril.tulat*J |
-muaua

The cose rate to the critical organ in crem/yr from lodine-131
Iodine-133, tritium, e.nd radioactive materials in particulate form with vAhalf-lives greater than 8 days released via the plant stack ist -

,f

l|p
~) |

jj){ f-
*

co co

vp@p v. , ..

where: ,j,

/
Qi is the release rate of radionucMde i released via the plant stack,.

in uCi/ sect and _

DTGy is the site specific,cri il organ dose rate / oh '
!radionucifde i, mrem /sec/uci/yr see Tabl 4). /p

' - - - - -
%_ s -- ,

4.1.3.b Deze Rate to the Critical Orran Frem Radleiedines and Par *L _latt, |
(Method II) '

Method II consists of the models, input data and assumptions in
Appendix C of Regulatory Guide 1.109, Revision 1 (Reference 1), except where

|site-specific data or assumptions ha e been identified in this ODCM (see
Tables A-2 and A-3). The critical organ dose rate will be determiced based on
the location (site boundary, nearest resident,-or farm) of receptor pathways
as identified in the most recent annual land use census, or by conservatively
' assuming the axistence of all possible pathways (such as ground plane,
inhalation, ingestion of stored and leafy vegetables, milk, and meat) at an
off-site location of maximum potential dose. Concurrect meteorology with the

| release period may be utilized for determination of atmospheric dispersion
| factors in accordance with Appendix E for the release point f rom which

recorded effluents have been discharged. The maximum critical organ
;
' dose rates will consider the four age groups independently, and take no credit

for a shielding factor (5 ) associated with residential structures. Site7
boundary locations adjacent to the river will be evaluated cc the nearest

| opposite shoreline. Mud flats exposed at low tide will include an occupancy
factor of 0.037 for evaluation of doses at~those locations.

.
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|
4.2 Gggeous Effluent Deze Frem Neble Caggs

| |Section 2.2.4.1 limits the air dose due to noble gases released in t

gaseous effluents to areas at and beyond the site boundary to the followings
i

less than or equal to 5 mrad forDuring any calendar quarter:a.
gansna radiation, and less than or equal to 10 mrad for beta
radiation and

fless than or equal to 10 mradj or gansnaDuring any calendar year:b. "
radiation, and less than or equal to 20 mrad for beta radiation.

|
4.2.1.a C*mm Air Dose (Method I) ,

The gama air dose in mrad f rom noble gases released via the p'lant
stack is

.

(4-4) ig1,.0.044 r2 or!1
i

where: t

is the total activity of noble gas i released via _the-plant-stack ._''NQ1 during the period of interest, in Cil and ' N
'

Y is the_g.amma .dese f actor to air f or' noble gas i, in ,
,

/m /pci/yr)see Table 4.1).[ _ ,b u9 pMA b*b |3
1 i

MM N Y [
'

| 4.2.1.b Gaasna Air De (Methed-fI) \
\ /

Method II consists of t!.e models, inpuData-(dondacters.)_and #
assumptions in Regulatory Guide 1.109, Levision 1 (Reference 1), except where !

,

The __site-specific data or assumptions have been identified in this ODCM.
general equations (3-4 and B-5) taken from Aegulatory Guide 1109, and used in

i

the derivation of the simplified Method I approach as described in the Bases-(
Concurrent meteorologyi

Section A.5 are also applied tc, Method II assessments.
with the release period may be utilized for the gaan.a atmospheric dispsrsion,

f actors (see Appendix B) for the release point from which recorded effluents
'

have been discharged. For sectors adjacent to the Back River. *be nearest

f
opposite shoreline with an assumed potentisi occupancy factor nr 100% will be

,

used to evaluate doses. _On-site areas with limited and controlled occupancy
4

| will be evaluated with those o.:cupancy factors included.
:

8264R .
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|
4.2.2.a Beta Air Dese (Method 11

The beta air dose in urad f rom not,la gsses released via the plant
>

stack is !

(4-$) *|
0.03 1 Qi DF@Djir =

1
I

where I s.

is the total activity of noble gas i released via the plant stack
Qi during the perloc of interest, in Cli and

64W
DF@ is the bety65:s , fa tor to air f iio le gas i .i arad 'y'

-u +
(seeTableg)- cf.suff // //,/ -

6,-(HL/g
4. 2. 2.b Beta Air Doge (Method II) -

~

GyucHot -:

/ |
r

Method II consists of the models, input data (dose factors) and
assumptions in Regulatory Guide 1.109, Re'rision 1 (Reference 1), except where
site-specific data or assumptions have been identified in the ODCM. The

general squations (B-4 and B-5) taken from Regulatory Guide 1.109. ud used in
the derivation of the simplified Method I approach as described in the Bases
Section A.6. are also applied to Method I!' 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 '

n'earest opposite shoreline with an assumed potN tial occupancy factor of 100%
On-site areas or areas with limited andwill be used to evaluate doses.

controlled occupancy will be evaluated with those occupancy factors included.

,

t
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?ARIl 3.1 (Continued)

Radieleriemi Invironmental Monitorine stations #
,

Distance Direction
Exposure Pathway Sample Location Trom the From the

b ** Plant (km) Plant -l-
'

a3.nd/or Banele and Denienated code._
..

_
'

'

4 INGESTION .

. 7.2 'W Y:e. Milk m-16 Baker Tarm
~ '

7.9 I $W s.

'

m-17 Leeman Farm
2 -25 Eanson Tarm- 16.0 W,

b. Tish and TH/MU/CA/BA-11 Long . Ledge Area 1.1 S

Invertebratead h'U/CA/EA/24 Sheepscot River 11.2 : S
=4 ,

c. Food Crop TV-1X Indicator - -

Vegetation (to be determined) '

TV-1X Indicator - -

(to be determined)
TV-2X to be determined - -

Feetnotes:

Sample locations are shown on Figures 5.1 to 5.6. ,Ma
b Station-1X's are indicator stations and Station 2-X's are control

stations, j
A dilution f actor of 10 shall be applied _ to any radioactivity detected inc

I a sample at this station.
d The station code-letters will vary with the sample media collected. The

sampling of all four media types is not- required during each sampling
period.
Food crop sampling is not required while milk sampling is being done. /e

g #fLb ,,

/ Job bY^$
#d

,

ap~ do

vp(g;;kiggf t

.
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6.1.2 k niter Respense for Heuid Ef fiutnia |

The response of each liquid effluent monitor is established by
combining the appropriate concentration, flow rate, dilution, principal ganna
emitter, geometry, and detector efficiency.

#~The radiation monitor alarm / trip setpoint for a test tank releas%e is
set such that the sum of the-MPC ratios of the diluted nuclides is less than
or equal to 0.6 at the discharge to the Back River. The s4tpojnt9 9 _1

determined in the following manner:

1. The CPM of each undiluted nuclide is dete comtherespons[
graphs. If a nuclide other than Co-58, Co I-13 M ~3,
Cs-134, and Cs-137 or unidentified nuclides tributes more than
10% of the total activity use, the conservative I-131 response
curve to determine the CFM. (Unidentified nuclidf activity is
determined by-subtracting identified activityTrom gross gansna *

s
activity.)

2. Se t alann setpoint at backgrouzyd plus e.c from

Cff)*/
3. If the discharge MPC ratio is e ed tb be less than 0.6,/you-

can increase the alarm setpoin % ~Metor of Openi ratio.
4 The MPC ratio for a test tank discharge may be-increased to less

than 1 if it is determined that no other radioactivity is being

released to the Back River.
.

~8264R
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|7.0 tiEII.QEQLQfd

The atmospheric dilution f actors in the dose calculation methods assume :

an individual whose behavior leads to a dose higher than expected for anyone |

else. Since long term (5-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 find the !

location with the most limiting dilution factors. Important off-site
locations are: site boundaries and nearest residences in each of the sixteen
meteorological sectors, as well as all milk farm locations within'five miles

I ..of the plant.

Exposure pathways assumet to exist at site boundary locations are
direct exposure from radioactive materials in the air, direct exposure from
radioactive materials deposited on the ground, and exposure from inhalation of
radioactive materials. In addition to the pathways present at site b6undary
locations, exposure pathways present at each residence are assumed to include
ingestion of radionuclides in home grown vegetables. Tann locatious include
all exposure pathways found at residences plus ingestion of radionuclides in
meat and milk.

---- -,3
Meteorological data for the tear 1981 through 1985 were analyzed for .f

| the values of the maximum average diTusion fU:TDrs-at the-isportant receptor *

locations described above. Yankee Atomic Electric Cosepany'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 f actors for all important receptor !

locations for releases via the plant stack.
.

Each dose and dose rate calculation method incorporates the maxim
The aximum |applicable off-site average dilution factors listed in Table 7.1.-

potential dose to a member of the public due .to plant stack releases } any
year will' bs conservatively estimated by ebo dose calculated for a (411-time

.

resident living: on a hypothetical m!.1k f arm 670 to 700 meters fro /the plant
| in the southeast sector.

& 0tak O';ck4 vg4 L,dfR',
un #gg h na4

e
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APPDmiX A

Basis for the Dnse calculatien Methoda

A.1 lieuld Effluent-Qcus *

.

Method I is used to demonstrate compliance with Section 2.1 's which
limits the dose commitment to a member of the public f rom radioactive
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 water pathway and the irrigated
foods pathway are not considered since the receiving water is not suitable for
either drinking or irrigation. Method.I-ia derived-from_ Equations A-3 and A-7
of Regulatory Guide 1.109 (Ref erence'1)(fquation A-3 calculates radiation
doses from aquatic foods. Equation A-7 frop ghe eline deposits.

0Wiff # p 3ri
The use of the methodo gf i Equations A-3 and A-7 for a 1 curie

release of each radionucli llhuid-offluenttyielded_the_dese-impact to
the critical crgan. Tab 1(f.1 lists the resulting site specific total body
and critical crgan dose cofiv raion f actors 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 I 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.

Except for the site specific values noted below, the parameter values'

recommended in Regulatory Guide 1.109 (Reference 1) were used to derive the
liquid dose factors for Method I. Table A-1 lists the usage factors for

liquid pathways utilized in the dose analysis.

|

|

|
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APPENDIX A

is the beta skin dose factor for a semi-infinite cloud ofDFSi
radionuclide i. which includes the attenuation by the outer
" dead" layer of the skin, in mrem w 3/pCi-yr (taken from
Reference 1, Table 3-1). .

The maximum effective five year average gamma dilution factor
[X/Q)Y, is 1.40E-06 sec/m3 (see Table 7.1), a2d the maximum |
fivegearaverageundepleteddilutionfactor,X/Q,is9.46E-07I.ac/m (see Table 7.1). Incorporating these constants into 9 |
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

'

<

Ci-sec/uci-yr yields:

Dskin = 1.56 I Qi DFf,0.946 I 61 DFSi (A-4)
i i

I Qi [1.56 DFT + 0.946 DFS ).i
=

i
!

|

f A combined skin dose factor, DF{, may be defined:

'D 1,56DF{+0.946DFS.g

Incorporating the combined skin dose f actor, DF , intoi

Equat n A-4 yields the method to calculate skin dose rate from noble
gases:

,

#
D /

akin " i i
p,
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APPENDIX A

A.4 Critient Orean Dome Rate Trem Iodines and Particulates

Method I is used to demonstrate- compliance with section 2.2.5, which |
limits the dose rate f rom Iodine-131. Iodine-133, tritias, and radioactive .

materials in particulate fom with half-lives greater than 8 days.

The method to calculate the critical organ dose rate from radioactive
iodines and particulates is derived from ODCM Equation 4-6 which limits the |
dose to the critical organ from rt.dioactive iodines and particulate's. t-

(A-5)Deo = E Qi DFGice
i .

wheret
,

D is the dose to the critical organ from Iodine-131. Iodine-133,eo
tritium, and radioactive materials in particulate form with
half-lives greater than 8 days, in aromi

Qi is t'ie total activity of radionuclidt i released via the plant
- stac : during the period of interest.- h Ci; and

DFGien is the site specific critical organ dose f a* tor for:radionuclide i
f or a gaseous release. in arem/Ci (see Tables 4.2). |

_

Applying the conversion factor, 31.54 %echci-yr),toconvert
DFGice (mrem /Ci) to an orgau dose rate factor TGieo/(arem-sec/uci-yr) for
we for iodines and particles and changing th 1 ding f actor' (S ) f romF

from ah ontaminated ground plan yields a new critical0.7 to 1.0 for exposur p
orskn dose rate facto DFMee(yeeTable4.2),medadoserateequationin |is

enA5above,wher[e,theactivityreleaserateQt
the same form as E um
in uCi/sec. g s .

[ 4gi-[m Wje i 7
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A.5 c mm Air Den
Method I is used to demonstrate compliance with Section 2.2.4, which -|

limits the gamrna air dose due to noble gases released in gaseous effluents via *

the plant stack to areas at and beyond the site boundary.

Method I is derived from the methods of Equations B-4 and B-5 in
Regulatory Guide 1.109 (Reference 1) which giver.:

r 1- s.fy(
4 4 7 (A-7)-

/gnge,,,1,=3.17E+04(X/Q1[It g | Drj

where: ,

D to,mir is the gauna air dose. in era due to a finite aloud release;
f

is the number of pCi per Ci divided by he number of second per

/3.17E+04n year;
'

[X/Q
( is the effective long-term average samma dilution factot inI .

{ sec/m3 (see Appendix B for use of f active ganana atmospheric ,

,

dilution factors);

| Qt isthetotalactivityofnoblejgasireleasedviatheplantstack ,

during the period of interest, in Ci; and ;

is the gansna dose factor to/ r for neble gas i, inai*D
arad-a3/pci-yr (taken frod Reference 1).

/
Inc rporating the maximum ef f ective long-term average sansna dilution

factor of .40E-06 sec'/iii3 see Table 7.1) yields |

Y / (4-4) |
.1, - 04 I o ort 'f

i
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.

Idepleted dilution factor for estimating ground level concentrations-

of elemental radiciodines and other-particulates.

effective gamma dilution factors for evaluating gansna dose rates -

-

from a sector-averaged finite cloud (multiple-energy undepletad
~

;

source), and .

. deposition f actors for computing dry deposition of elemental-

radiciodines and other particulates. / ..

- +

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

(Reference 4, lection 7-5.2.5. That model is implemented throu de
definitien of an effective gamma atmospheric dispersion factor (X/Q)
(Ref erence 2, Se tiim'6 , and the replacement of X/Q in infin e.1 'd dose

5equattor.s by th (X/Q )
,
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TABLE 4.1

Radioloaical Environmental Monitorina Stationg

Distance Direction
Exposure Pathway Sample Location From the From the

b
and/or Sample and Designated Code Plant (km) Plant

1. AIRBORNE AP/CF-ll Montsweag Brook 2.7 NW
(Radioiodine and AP/CF-13 Bailey Farm (ESL) 0.6 NE

Particulate) AP/CF-14 !!ason Steam Station 4.8 NNE
AP/CF-16 Westport Firehouse 1.8 S

AP-CF-29 Dresden Substation 19.8 N

(. 2. DIRECT RADIATION

TL-1 Old Ferry Rd. 1.0 N
TL-2 Old 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 E

TL-6 Rt. 144 and Greenleaf Rd. 0.9 E
TL-7 Westport Island, Rt. 144 0.8 ESE
TL-8 MY Screenhouse 0.2 SE
TL-9 Westport Island, Rt.144 0.9 S?

| TL-10 Bailey Point 0.4 SSE
TL-ll 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-lE Eaton Farm 0.7 W
TL-17 Eaton Farm Rd. 0.6 WNW

r TL-18 Eaton Farm Rd. 0.8 NW

| [ TL-19 Eaton Farm Rd. G11 NNW
TL-20 Bradford Rd., Wiscasset 6.5 N
TL-21 Federal St., Wiscasset 7.2 NNE,

dcbb 'f75| .

s~f paya"jf11
e a.a
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TABLE 4.1 (Continued)

Radiological Environmental Monitorino Stations'

Distance Direction
Exposure Pathway Sample Location From the From the

b
and/pr Sample and Desionated Code Plant (km) Plant

4. INGESTION

a. Milk TM-16 Baker Farm 7.2 W
TM-17 Leeman Farm 7.9 SW

km), i ,e/[+ / (1M-98~MitmanFarm
._ _ . . . ., .._'. .-

1M-25 Hanson. Farm --- -16. 0_-. W

5.8 S7)) -

, ,h) b. Fish and FH/MU/CA/HA-11 Long Ledge Area 1.1 S

(NL d Invertebrates' MU/CA/HA/24 Sheepscot River 11.2 Asy ' V & h. rcd W gW<g
-

/4'r'Aj}~ gegrd. dA'f.c. Food Crop TV-lX Indicator -
,'

Vegetation (to be determined)

p 7.N5> g4 M M ' y .J6TV-lX Indicator
(to be determined)

8 ./.
2#'

TV-2X to be determined

Footnotes:

a Sample locations are shown on Figures 4.1 to 4.6.
b Station-lX's are indicator stations and Station 2-X's are control stations.

A dilution factor of 10 shall be applied to any radioactivity detected in ac
sample at this station.

d The station code letters will vary with the sample media collected. The sampling
of all four media ty;es is not required during each sampling period.
Food crop sampling is not required while milk sampling is being done.e

.
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