. Offsite Dose Calculation Manual

Limerick Generating Station
Units | and 2

Philadelphia Electric Company
Docket Nos. 50-352 € 50-353

8409210254
PDR ADOCK 03000442
PDR

SEP 14 1384



II.

I11.

Purpose

Liquid Pathway Dose Calculations

i Table of Contents

A. Surveillance Requirement 4.11.1.1.2
B. Surveillance Requirement 4.11.1.2
C. Surveillance Requirement 4.11.1.3.1

Gaseous Pathway Dose Calculetions

A. Surveillance Requirement 4.11.
B. Surveillance Requirement &.11.
c. Surveillance Requirement 4.11,
D. Surveillance Requirement 4.11.

Nucleer Fuel Cycle Dose Assessment

A. Surveillance Requirement &.11.
B. Surveillance Requirement &..:1.

Calendar Year Dose Calculations

2
2
2
2

4.
4

. e
.2
«d
3.1

40 CFR 190

1
.2

A. Unique Reporting Requirement 6.9.3.2

Radiological Environmental Monitoring Program

A. Surveillance Requirement 4.12.

Effluent Radiation Monitor Setpoints

Liquid and Gaseous Effluent Flow Diagrams

S ow

10
13
14

16
16

17

17

24

34

39

SEP 14 1984



Purthse

The purpose of the Offsite Dose Calculation Manual is to
establish methodologies &nd procedures for calculating
doses to individuals in areas at and beyond the SITE
BOUNDARY due to radioactive affluent from Limerick
Generating Station and establishing setpoints for
radioactive effiuent monitoring instrumentation. The
results of these calculations are required to determine
compliance with Appendix A to Operating Licenses (numbers
to be assigned), "Technical Specification and Bases for
Limerick Generating Station Units No. | and 2.

Liquid Pathway Dose Calculastions

A. Surveillsnce Requirement ¢.11.1.1.2 - Ligquid Radwuaste
Rel sy ith 10CFR20 Limit

Limerick Generating Station Units 1| and 2 have one
common discharge point for liquid releases under
normal circumstances. In the event of heat exchanger
leakage, additional release pathways are possible
through the plant service water system and the RHR
service water system. The following calculal on
essures that the radwaste release limits are met.

The flow rate of liquid raduaste released from the
site to areas at -nd beyond the SITE BOUNDARY shall be
such that the concentration of radicactive material
after dilution shall be limited to the concentration
specified in 10 CFR 20.106(a) for radionuclides other
than the dissolved or entrained noble gases and 2x10-"
uCis/ml total activity concentration for &ll]l dissolved
or entrained noble gases as specified in Technical
Specification 3.11.1.1, Each tank of radicactive
waste is sampled prior to release and is
quantitatively analyzed for identifiable gamma
emitters as specified in Table 6.11-1 of the Technical
Specification. From this gamma isotopic analysis the
maximum permissible release fiow rate is determined as

followus:
Dilution Factor = Z uCiszml i

MPCi
i

uCi/ml i = the activity of each identified gamma
emitter in uCi/ml
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*MPCi = The MPC specified in 10 CFR 20, Appendix B,
Table 1I, Column 2 for radionuclides other
than dissolved or entrained noble gases or
2x10-%Y uCi/ml for dissoived or entrained
noblc gases. Any unidentified concentraticn
is assigned an MPC value of 1X10-7 uCisml.

Determine the Maximum Permissible Release Rate with
this Diluti Sac -
Reiease Rate (gpm) = A

B X Dilution Factor

A = The cooling tower blowdown volume which will
provide dilution. Maximum flow rate is
10,000 gpm.

B = margin of assurance which includes consideration
of the maximum error in the activity setpoint and
the maximum error in the flow setpoint and the
possibility of multiple release pathuays.

Surveillance Requirement 6.11.1.2

The primary method of calculating dose contributions
from liquid effluents released to areas at or beyond
the SITE BOUNDARY will be by using a computer-based
calculational program developed using the equations
and p&a meters of R.G. 1.109, Rev. 1, October, 1977
(see bases Note 4) for all organs and age groups. The
A values used for this calculation are located in the
i
Appendix, Table 1.

Dose contributions from liquid effluents released to
areas at and beyond the SITE BOUNDARY shall be

calculated using the equation below. This dose
calculation uses as a minimum those appropriate
radionucl ides listed in Table $X.A.%. These

radionucl ides account for virtually 100 percent of the
total body dose and bone dose from liquid effluents.

r =ZR‘2£ it iglbtl c” F;J

where:

Dt’ = the cumulative dose commitment to the total
body or any organ, T, from liquid effluents

for the total time period m » in mrem
z ot
i= 1
-Q-
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reported release points

at = the length of the 1th time period over which
1 C and F are averaged for the liquid release,
il 1
in hours.
c = the sverage concentration of radionuclide, i,
il in urdiluted liquid effluent during time period

At trom any liquid release, (determined by the
effluent sampling analysis program, Technical
Specification Table 4.11.1.1-1), in uCi/ml.

& = the site related ingestion dose commitment
iT factor to the total body or organ, T, for
each radionuclide listed in Table I1.A.1, in
mram-ml per hr-uCi. See Site Specific Data.¥**

F = the near field average dilution factor for
£ c during any liquid effluent release.
il
Defined as the ratio of the maximum undiluted
liquid waste flow during release to the average
flow from the discharge structure to the
Schuylkill River.

I.C Surveillance Reguirement 6.11.1.3.1

.

Projected dose contributions from liquid effluents shall be
calculated using the methodology described in Section II.B.

To estimate expected concentration of the various
radionucl ides (Cj)) in the undiluted liquid effluent, the
duration of liquid release (At), and the near field average
dilution factor (F,), the expected plant operating status
shall be reviewed. If no operational changes are expected
which would affect Cy,&¢t, or F, the same values as used
to eveluate Section II1.B may be used.

1f any operational changes are expected during the
following 31 days which could affect C;y.lb! or fl y the
values used shall be based on plant history. During the
initial stages of plant operation, the values for C,,» O,
&nd Fl as given in LGS FSAR Section 11.2 and EROL Section
5.2 may be used.

See Note ! in Bases
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B IABLE II.A.1

LIQUID EFFLUENT INGESTION DOSE FACTORS
(Decay Corrected)

B Dose Factor (mrem-ml per hr-uci)

adionucl ide Iotal Body _Bone
.s-137 3.42x10°% 3.82x10°%
Cs-134 5.79x10% 2.98x105%
-32 S.11x10" 2.05x10%
-s-136 8.42x10" 2.97x10%
’n-65 3.32x10% 2.31x10%
sr=90 1.35x10% 5.52x10%
-3 3.29x10°" *
a-24 1.35x102 1.35x102
-131 1.16x102 1.43x102
o-60 5.70x102 *
133 1.23x10! 2.31x10!
-55 1.06x102 6.61x102
r-89 6.36x102 2.21x10"
e-129m 1.70x1023 1.08x10%
n-564 8.364x102 8.36x102
0-58 2.00x102 *
e-59 9.26x102 1.02x102
e-13Im 3.88x1012 9.53x102
a-140 1.33x10! 2.03x102
e-132 1.21x107? 1.99x102

OTE: The lisied dose factors are for radionuclides that may be

detected in liquid effluents and have significant

consequences. These factors are decayed for one day to
account for the time between effluent release and ingestion

of fish by the maximum exposed individual, an adult.

There is no bone dose factor given in R.G. 1.109 for these

nucl ides.
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The controling receptor locations for the gaseous pathuay
dose calculations are based on a land-use census perfermed
in 1975 +to 1976 which has been periodically updated. The
most recent update was in 1983.

A. Surveillance Requirement 4.11.2.1.1

The dose rate in areas at and beyond the SITE BOUNDARY
due to radicactive materials released in gaseous
effluents shall be determined by the expressions
below:

!. Hoble Gases

The dose rate from radioactive noble gas releases
shall be determined by either of two methods. Met hod
(a), the Isotopic Analysis Method, wutilizes the
results of noble gas analysis required by
specification 4.11.2.1.1 and 4.11.2.1.2. Method (b),
the Gross Release Method, assumes that all noble gases
released are the most limiting nuclide-Kr-88 for total
body dose and Kr-87 for skin dose.

For normal operations, it is expected that method (a)
will be used. However, if isotopic release data are
not available method (b)) can be used. Method (a)
allows more operating flexibility by using data that
more accurately reflect actual releases.

a. Isotopic Analysis Method

D = Tk x@) @ )

T8 . 3 v v

D = Trer 2.y v )
s A i v
where:

The lecation is the site boundary, 790m NE from the

vents. This location results in the highest
calculated dose to an individual from noble gas
releases.

D = total body dose rate, in mrem/yr.

T8

D = skin dose, in mrem/yr.

S

-]-
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the total body dose factor due to gamma

G emissions for each identified noble gas
radionuclide. Values are listed on

Table II1.A.1 and are taken from R.G. 1.109,
in mrem/yr per uCi/m3.

-
»
N
©
~
"

1.1x10°% sec/m?; the highest calculated

v annual average relative concentration for any
area at or beyond the SITE BOUNDARY for all
vent releases (NE boundary).

G = the release rate of noble gas rodionuclide,
iv i, in gaseous effluents from all vent
releases determined by isotopic analysis
averaged over one hour, in uCi/sec.

L = the skin dose factor due to beta emissions
i for each identified noble gas radionuclide.
Values are listed on Table III.A.! and are

taken from R.G. 1.109, in mrem/yr per uCi/m3.

M z the air dose factor due to gamma emissions
i for each identified noble gas radionuclide.
Values are listed on Table III.A.1 and are

taken from R.G. 1.109, in mrad/yr per uCi/m3.

) = unit conversion, converts air dose to skin
dose, mrem/mrad.

b. Gross Release Method
D = K (X7Q) Q
T8 v NV
D = (L + 1.1M) (X/Q) @
L] NV
where:

The location s the site boundary, 790m NE from the
vents. This location results in the highest
calculeted dose to an individual form noble gas
releases.

D = total body dose rate, in mrem/yr.
T8
D = skin dose rate, in mrem yr.
-
b = 1,.47%10% mrem/yr per uCi/m3; the total body

dose factor due to gamma emissions for Kr-88
(Reg. Guide 1.109, Table B-1).
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"

(X/Q) 1.1x10°% sec/m?; the highest calculated
K annual average relative concentration for
any area at or beyond the SITE BOUNDARY for

all vent releases (NE boundary).

the gross release rate of noble gases in

My gaseous effluents from vent releases determined

by gross activity vent monitors averaged over
one hour, in uCi/sec.

L = 9.73x10% mrer/yr per Ci/m?; the skin dose
factor due to beta emissions for Kr-87 (Reg.
Guide 1.109. Table B-1).

6.17x10% mrad/yr per uCi/m?; the air dose
factor due to gamma emissions for Kr-87
(Reg. Guide 1.109, Table B-1).

‘"h»e primary method of calculating dose contribution
from lodine-131, lodine-133, tritium, and radiocactive
material in particulate form, other than noble gases,
with half-lives greater than eight days will be .y
using & computer-based calculational program developed
using the equations and parameters of R.G. 1.109, Rev.
1, October, 1977 (see bases Note &) for all organs and
age groups.

I1f the computer model is not available, the dose
contributions from lodine-131, Iodine-133, tritium,
and radiocactive materials in particulate form, other
than noble gases, with half-lives greater than eight
days will be calculated using the equation below:
o
D = (CF) P IWQ )
T i i v iv

where:

The location is the site boundary, 762m ESE from the
vents.

D = dose rate to the thyroid, in mrem/yr.
T

CF = 1,02; the correction factor accounting for
the use of iodine-131 and iodine~133 in lieu
of all radionuclides released in gaseous
effluents.
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1.62x107 mrem/yr per uCi/m?; the inhalation
. I-13 dose parameter for I-131 inhala!ion pathway.

. The dose factor is based on the critical
individual organ, thyroid, &nd most restrictive
age group, child. All values are from Reg.
Guide 1.109 (Tables E-5 and E-9) . %#*

»
v
"

P = 3.85x10% mrem/yr per uCi’/m3; the inhalation
I-133 dose parameter for I-133 inhalation pathuay.
The dose factor is based on the critical
individual organ, thyroid, and most restrictive
age group, child. All values are from Reg.
Guide 1.109 (Tables E-5 and E-9) . %%

W = 1.00x10°% sec/m?; the highest calculated
v annual average relative concentration for any
area at or beyond the SITE BOUNDARY for all
vent releases (NE boundary).

Q = the release rate of iodine-131 and/or
Iv iodine-133 in gaseous effluents from all
vent releases, determined by the effluent
sampling and analysis p-ogiam (Technical
Specification Table 4.8.2) in
uCi/sec.

I1.B Surveillence Requirement 6.11.2.2

The air dose in areas at and beyond the SITE BOUNDARY due
to noble gases released in gaseous effluents shall be
determined by the expressions below.

The dose rate from radiocoactive noble gas releases shall be
determined by either of two methods. Method (a), the
Isotopic Analysis Method, utilizes the results of noble gas
analysis required by specification $:.11.8.8.% and
$.11.2.1.2, Method (b), the Gross Release Method, assumes
that all noble gases released are the most limiting nuclide
- Kr-88 for toisal body dose and Kr-87 for skin wuose.

For normal operations, it is expected that method (a) will
be wused. However, if isotopic release data are not
available method (b) can be used. Method (a) allows more
operating flexibility by using data that wore accurately
reflect sctual releases.

¢ See Note 2 in Bases
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-

for gamma radiation

a) Isotopic Analysis Method

D = 3.17x10°9 Z[n (X/Q) @ ]
¥ il i
v v

where:
The location is the SITE BOUNDARY, 762m ESE from the

vents. This location results in the highest
calculated gamma air dose from noble gas releases.

where:

Dx = gamma air dose, in mrad.

3.17x10°% = years per second.

M = the air dose factor due to gamma emissions
i for each identified noble gas radionucl ide.

Values are listed on Table III.A.1 and are
taken from R.G. 1.109 in mrad/yr per uCi/m?,

(X/Q) = 1.1x10°% sec/m?; the highest calculated
v average relative concentration from vent
releases for any area at or beyond the SITE
BOUNDARY.

Q = the release of noble gas radionuclides, i,
iv in gaseous effluents from all vents as
determined by isotopic analysis, in uCi.
Releasus shall be cumulative over the
calendar quarter or year, as appropriate.

b. Gross Release Method

D = 3.17x10°¢ M (X/Q) &)
Y v v

where:

The location is the SITE BOUNDARY 790m NE from the
vents. This location results in the highest
calculated gamma air dose from noble gas releases.

D' = gamma air dose, in mrad.
3.17x10°% = years per second.
] = 1,.52x10% wrad/yr per uCi/m?; the air dose

factor due to gemma emissions for Kr-88
(Reg. Guide 1.109, Table B-1).

-ff=
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(x/Q) = 1.1x10°% sec/m?; the highest calculated
v annual average relative concentration
from vent releases for any area at or
beyond the SITE BOUNDARY.

W = the gross release of noble gas radio-

v nuclides in gaseous effluents from all
vents, determined by gross activity vent
monitors, in uCi. Releases shall be
cumulative over the ~alendar quarter or
year as appropriate

for beta radiation

a. Isctopic Analysis

Dﬂ - 3.l7xll"ZN (X7Q) Q
il v v

where:

The location is the SITE BOUNDARY 790 NE from the
vents. This location is the highest calculated gamma
air dose from nuble gas releases.

3.17x10°% = years per second.

N Z the air dose factor due to beta emissions
i for each identified noble gas radionuclide.
Values are listed on Table III.A.1 and are
taken from Reg. Guide 1.109, in mrad/yr
per uCiszm?,

(X/7Q) = 1.1x10°% sec/m?; the highest calculated
v annual average relative concentration from
vent releases for any area at or beyond the
SITE BOUNDARY.

“ % the release of noble gas radionuclide,
iv i» in gaseous effluents from all vents
as determined by isotopic analysis, in uCi.
Releases shall be cumulative over the
calendar quarter or year, as appropriate.

b. Gross Releasa Method

ﬁ’ = 3.17x10°% N (Xx7Q) Q
v v

where:

The location is the SITE BOUNDARY 790m NE from the
vents. This location results in the  highest
calculated gamma air dose from noble gas releases.
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« D z beta air dose, in mrad.
3.17x10°% = years per second.

N = 1.03%x10" mrad/yr per uCi/m?; the air dose
factor due to beta emissions for Kr-87 (Reg.
Guide 1.109, Table B-1).

(7Q) = 1.1x10°% sec/m?; the highest calculated
v annual average relative concentration from
vent releases for any area at or beyond the
SITE BOUNDARY.

Q 2 the gross release of noble gas radionuclides
v in gaseous effluents from all vents
determined by gross activity vent monitors,
in uCi. Releases shall be cumulative over
the calendar quarter or year, as appropriate.

I1.C Surveillence Requirement 6.11.2.3

The primary method of calculating dose to an individual
from lodine~131, Jlodine-133, tritium, and radicactive
materials in particulate ferm, other than noble gases, with
half-lives greater than eight days in gaseous effluents
released to areas at and beyond the SITE BOUNDARY, will be
by using & computer-based calculational program developed
using the equations and parameters of R.G. 1.109, Rev. 1!,
October, 1977 (see based Note %) for all organs and age
groups.

I1f the computer model is not available, the following
expression will be used:

D =307 x 1070 (CF) (0.5 ['I ; .“]

1 v
vhere:

Location is the critical pathway dairy 1770m ESE from
vents,

D = eritical organ dose, thyroid, from all pathuays,
in mrem,

3.17x10"% = ygars per second.
CF = 1.00; the correction factor accounting for the
use of lodine~131 and Todine~133 in lieu of all

radionucl ides released in gaseous effluents.

0.5 z fraction of fodine releases which are
nonelemental .
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R . = 9.51x10"'m2 (mrem/yr) per uCi/sec; the dose
. I-13 factor for lodine-131. The dose factor is based
! on the critical individual organ, thryoid, and
most restrictive age group, infant. See Site
Specific Data. **

- = 8.13x10°m2 (mrem/yr) per uCi/sec; the dose factor
1-133 factor for lodine-133. The dose factor is based
on the critical individual organ, thyroid, and
most restrictive age group, infant. See Site
Specific Data.**

W = 1.82x10°? meters-2; (D/Q) for the food
v pathuway for vent releases.
Q = the release of Iodine-131 and/or lodine-133
v determined by the effluent =ampling and analysis

program (Technical Specification Table 4.11.2.1.2~1)
in uCi. Releases shall be cumulative over the
calendar quarter or year, as esppropriate.

11.D Surveillance Requirement ¢.11.2.5.1

The projected doses from releases of gaseous effluents to
areas at and beyond the SITE BOUNDARY shall be calculated
in sccordance with the following sections of this manual:

a. gamma air dose - II1I.B.1
b. beta air dose =~ 111.B.2
e. organ dose - 133.6

The projected dose calculation shall be based on expected
releases from plant operation. The normal release pathuays
result in the maximum releases from the plant. Any
alternative release pathways result in lower releases and
therefore lower doses.

To estimate the expected releases of noble gases and
redioiodines in gaseous effluents, the expected plant
operating status shall be reviewed. If no operastional
changes are expected which would affect the magnitude or
type of relesses the same values used to evaluate Sections
111.B.Y, 111.B.2 and 111.C may be used.

If @ny operational changes are expected during the
following 31 days which could affect the magnitude or type
of releases, the values wused shall be based on plant
history. During the initial stages of plant operation the
values for releases expected as given in LGS FSAR Section
11.3 may be used.

See Note 3 in Bases

-14~
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DOSE FACIORS FOR EXPOSURE TO A SEMI-INFINITE CLOUD OF NOBLE GASES
“ll:'!ﬂl! /3-§k|nll‘|iz Y-Air*Mi) & -Body**(Ki)

uclide
r-83m 2.8BE-0G%%n
r-85m 1.97€-03
r-85 1.95€-03
r-87 1.03E-02
r-88 2 93E-03
r-89 1.06E-02
r=90 7.83E-03
‘e=131m 1.11E-03
‘=i 33m 1.48E-03
‘@=133 1.05€E-03
‘@=135m 7.39E-04
e-135 2.646E-03
e-137 1.27€-02
e-138 4.75E-03
=41 3.28E-03

*nced-m?

pCi-yr
**mrem-m’

pCi-yr

"’2.."*.6 = 2.88 x 107"

EFERENCE:

Regulatory Guide 1.109, Revision 1, October 1927

. TABLE III.A.M

M- 1
1.46E-03 1
1.34E-03 |
9.73E-03 6.
2.37E-03 |
1.91E-02 1
7.29E-03 |
4.76E-04 1.
9.94E~04 3.
3.06E-06 3.
7.11E-04 3.
1.86E~03 I
1.22E-02 |
4.13E-03 9.
2.69E-03 9.

.93E-05

.23E-03

.72E-05

17E-03

.52€E-02

.73E-02

.63E-02

S56E-04

27E-04

53E-04

J6E-03

92€E-03

.51E-03

21E-03

S0E-03

.56E-C8

17E-03

.61E-05

.92E-03

.47E-02

.66E-02

.56E-02

A5E-05

.51E-04

.94E-04

.12E-03

.81E-03

.42E-03

.83E-03

.84E-03

SEP 14 13684



V. TUTAL -DOSE

A.

Surveillance Requirement 4.11.9.1

1t the doses as calculated by the equations in this
manual do not exceed the limits given in Technical
Specifications J.11.1.2.a, 3.11.2.b, 3.11. 2.8,
3.11.2.2.b, 3.11.2.3.8, or 3.11.2.3.b by more than two
times, the conditions of Technical Specification
3.11.4.2 have been met.

Surveillence Requirement 4.11.6.2

I1f the doses as calculated by the equations in this
manual exceed the limits given in Technical
Specifications 3.11.1.2.a, 3.11.1.2.b, 3.11.2.2.s,
3.11.2.2.b, 3.11.2.3.a, or 3.11.2.3.b by more than two
times, the maximum dose or dose commitment to a real
individual shall be determined wutilizing the
methodology provided in Regulatory Guide 1.109,
"Calculation of Annual Doses to Man from Routine
Releases of Reactor Effluents for the Purpose of
Evaluating Compliance with 10 CFR Part 50, Appendix
1", Revision 1, October 1977. Any deviations from the
methodology provided in Regulatory Guide 1.109 shall
be documented in the Special Report to be prepared in
accordance with Technicel Specification 3.11.6.1,

The cumulative dose contribution from direct radistion
from the two reactors at the site and from raduaste
storaye shall be determined by the following methods:

Cumulative dose cont~ibution from direct
radiation =

Total dose at the site of interest (as evaluated
by TLD measurement) -

Mean of background dose (as evaluated by TLD's at
background sites) -

Effluent contribution to dose (as evaluated
above) .

The method provided in the second paragraph above is
used only to evaluate the contribution from direct
radiation dose. The direct radiation dose is then
added to the dose or dose commitment determined in
sccordance with the methods in the first paragraph
sbove to determine total dose from all pathuways.

This evaluation is in sccordance with ANSIZANS 6.6.1~
1979 Section 7. The error using this methed s
estimated to be approximately 8%,
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’!l.

Urvigus _Reporting Requirement (6.9.1.12) - Dose Calculations
for the Radicactive Effluent Release Report

The assessment of radiation doses for the radiation dose
assessment report shall be performed wutilizing the
methodology provided in Regulatory Guide 1.109,
"Calculation of Annual Doses to Man from Routine Releases
of Reactor Effluents for the Purpose of Evaluating
Compliance with 10 CFR Part 50, Appendix I"™, Revision 1,
October 1977. Any deviations from the methodology provided
in Regulatory Guide 1.109 shall be documented in the
radiat ion dose assessment report.

The meteorclogical conditions concurrent with the time of
release of radicactive materials (as determined by sampling
frequency of measurement) or approximate methods shall be
used as input to the dose model.

The Radioactive Effluent Release Report shall be submitted
within 60 days after January | of each year.

Surveillence Requirement 4.12.1

The radiological environmental monitoring samples shall be
collected pursuant to Tablie VI.A.! from the locations shown
on Figures VI.A.1, VI.A.2 and VI.A.3 and shall be analyzed
pursuant te the requirements of Table 3.12-1 of the LGS
Technical Specifications.

I1.A Surveillance Requirement 6.12.3

Pursuant to Section 4.12.3 of the LGS Technical
Specifications, the laboratory performing the radiological
environmental enalyses shall participate in an
interlaboratory comparison program which has been approved
by the NRC. This program is the Environmental Protection
Agency's (EPA's) Environmental Laboratory Intercomparison
Studies (cross check) Program. Our participation code is
cJ. Participation includes all of the determinations
(sample medium-redionuclide combination) that are offered
by the EPA and that are also included in the monitoring
program. The results of the analysis of these cross check
samples will be included in the Annual Radiclogical
Environmental Operating Report.

“17-
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TABLE ¥I a0
RADIOLOGICAL ENVIRONNENTAL MONITORING PROGRAM ¢

TxXPOSURE
PATHUAY NUMBER OF SAMPLES AND STATION STATION DISTANCE
END/OR SARMPLE SARMPLE STATION NANE cooe SECTOR (mILes) COMMENTS

Pirect 40 LOCATIONS (u) TLD sites were chosen in accordance
Radiation (a) INMER RING LOCATIONS with Limerick Generating Station's
1) Evergreen L Sanatoga Road 3681 ~ 0.6 Technical Specifications Table 3. 12-7,
2) Sanatogs Road st “NE 0.5 Ites 1. The innexr ring and outer
3) Possum Hellow Road ssh NE L ring stations cover all secteors.
%) LGS Training Center s ENE °.5
5) Keen Roasd 1083 [ 4 0.5 The control and special interest
6) LGS Information Center ARE 2] £se 0.5 stations provide information on
7) Lomgview Road, SE Secterx 1981 £ 14 0.6 population centers and other special
Site Doundary interest locations.
§) Lomgview Road, SSE Secter 1652 sse 0.6
Site Boundary
%) Railreoad Track Along 1881 s 0.3
Lengview Road
19) Impounding Basin. SSN 2 SSw 0.5
Sector Site Boundazy
11) Transaission Tower. SW 2352 W 0.5
Sector Site Boundacy
12) NSH Sector, Site Boundary 2581 “sW °.5
13) Meteorclogical Tower 2 Site 2653 - L)
18) MMM Sector Site Boundary 2981 N 0.5
15) MM Sector Site BSoundary s L e.s
16) Metecrzological Tower ' Site 3us2 Ll 0.6

QUTER RING LOCATIONS

1) Ringing Rock Substation s - L%
1) Laughing Waters GSC mm NNE 2.0
3) Meiffer Road L1 4] wE 4.6
%) Pheasant Road, Gase Farms TEY ENE .2
Site
S) Tremswission Corrider. e 4 1.9
§) Trappe Substation 1er3 £st $.5
7) Vaugha Substation 13EY £34 LI |
8) Pikeland Substatiom er sse 9.9
9) Showden Substation 1901 s 3.6
19) Sheeder Substation 2071 SSW $.3
T1) Porter’'s Mill Substation 4l Al S 1.9
12) Transmission Corrider. 501 wSW .0
Hoffecker and Keim Streets
13) Tramssission Corrider. 2802 - 1.8
W Cedarville Road
18) Prince Street 29e N L8
1S) Poplaxr Substation 32 L) 3.9
18) Yarnell Road e LR 4.6




1) Bizch Substatiom (comtrel)
2) Pottstoun Landing Field
3) Read Road

%) King Road

5) Spring City Substation

§) Linfield Substation

7) Ellis Woods Road

8) Lincoln Substation

. Adzbozne 1) Kean Road

2) LGS Information Centex
Radiociodine and 3) Longview Road
Particulates §) Xing Road
(» 5) 2301 Macket Street.
Philadelphia, PR (contrel)

Watezborne (e) 9 LOCATIONS

Surface 1) Liseaxick Intake (contrel)
2) Linfield Bridge
Ground 1) LGS Information Cente:x
2) South Sectoxr Fars Mear Site
Prinking 1) Phoanixville Water WNorks
2) Pottstoun Water Authority
(contzol)
3) Philadelphia Suburban Water
Company
%) Citizens Home Nataxr Company
Sediment From 1) Vinceant Dam Pool Axea
Shoreline
. Ingeastion 6§ LOCATIONS
milk (&) 1) Contzel Station
n
3
L)

LA
6co

13c1
1501
7,
2001
3

1083
1is
1881
13¢ch
1388

zas
1682
s
18a0
1sr7
1873

15rs

18c2
16Cs

18
s

-l -

.

- N .o w0
. & L ENOWVMew

(b) These stations provide for coverage

of the highest annual ground level
Ds%., and a control locstion. Radio-
iodine cartridges which have been
tested for performance by the
sanufacturer are used at all times

All surfesce and drinking stations have
continuous samplexs.

(d) Milk samples are taken from several

farms surrounding LGS. These farms
include those with the highest dose
potential from which samples are
routinely available, as well as a
control station. The locations of the
farms is not listed herein due to a
longstanding agreesent with the farmers
involved. In return for being allowed
to sample and analyze the milk, PECo has
agreed not to divulge the location of
the fazas. .

SEP 14 1984



F.sh te)

Food Preducts

€y

n

"

Riddle of ' acent Poel
Upstresms to Pigeon Creek

Upsteam of LGS. Keim Street
Sridge to Nanover Street
Bridge (comtrol)

LGS Inforsation Center

18CcS

%

s

fe) Two species of recretionally important

fish. sunfish and brown bullhead. will
be sampled if availabdle.

Food products axe to be samples as
pert ~f the LGS Technical Specaifi-
caticn Progrem only :f wilk sampling

is not performed. The silk pathway.
which results in & higher saxinus dose
te husans than the vegetation pathuay.
is monitored at location near the site.
and 135 & better indicater than vegeta-
tation samsples. In addition. no crops
grown in the vicinity of LGS are irrigated
with water in which ligquid plant wastes
have been discharged.
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' Raduaste Discharge Line Radiation Moniter -~
Monitor alarm setpoints will be determined in
order to assure compliance with 10CFR20. The
setpoints will indicate if the concentration of
radionucl ides in the liquid effluent at the site
boundary s epproaching the concentrations
specified in 10CFR20, Appendix B, Taeble 11,
Column 2 for radionuclides other than dissolved
or entrained noble gases. The setpoints will
also assure that a concentrations listed on
Technical Specification Table 3.11.1.1-1 for
dissolved or entrained noble gases is not
exceeded. The following method applies to liquid
releases from the plant via the cooling tower
blowdown line when determining the high-high
slarm setpoint for the Liquid Radwaste Effluent
Monitor during all operational conditions. When
the high-high alarm setpoint is reached or
exceeded, the relesses will be asutomaticaelly
terminated.

A, Liquid Effluents

.. The setpoint for the Liquid Raduaste
Effluent monitor will be calculated as
follows:

1) Determine C
1

¢ = Jc «0
t amibanemes B ¥

c i
) 2.
mMPC
|
whare!
c t goncentration at the ligquid radwaste discharge 1line
t moniteor (prior to dilution to sssure 10CFR20.106
limits are not exceeded; uCi/ee
zc ® total concentration of liquid effluent discharge
| prier to dilution with eooling tower blowdown)
uCizee
5 ® margin of satety fector including F; uncertainty,

to sssure that the high~high alarm will terminate
the discharge before 10CFR20 limits are exceeded.

24~
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zﬂ,'_ « % sum of the raetio of the isclopic concentrations
' MPC divided by their respective MPC.

® dilution factor due to blowdown from the cooling
tower; calculeted by dividing the total flew
(cooling tower Dblowdown plus raduaste discharge
flow) by the radwaste discharge flow.

F 2 Ratio of MPC-uaighted releases in the liquid
| raduaste effluent monitor flow path divided
by the total MPC-weighted liquid releases;
.9 ci
x kT release of flow path of interest
MPC

i

ci
Z I all release flow paths
mPC

|

Q) Determine C.R,

C.R, =¢C
-
(3
where:
C.R, ' the caleulated monitor gount rate above
beckground attributable to the radionuc! ides; CPS
] ® the detection efficioncy of the moniter)

uCiZec/eps.

3)  The menitor high-high alarm setpoint
sbove background should be set at the
C.R. value.

b. The menitor high=high alarm setpoint wil! be
caleulated monthly. The caleulastion will be
based on Isotopes detectied In the liguid
raduaste semple tanks during the previous
month, It there were no isotopes detected
during the previous month then the asnnuasl
sverage concentrations (EROL Table 3.5-3) of
those isotopes listed in Table T1.A.1 will
be used to determine the setpeint,

SEP 14 1984



where:

C.R.

C.R.

I1f the calculated setpoint is less than the
existing monitor setpoint, the setpoint will
be reduced 1o the new value. It the
calculated setpoint is greater ‘han the
existing monitor setpoint, the setpoint may
remain at the lower value or increased to
the new value.

Plant Service MWater Monitor =~ Monitor alarm
setpoint will be determined in order to be able
to identify and rectify any potential problem due
to excessive leakage of heat exchangers. This
setpoint results in concentraticns at the site
boundary far below 10CFR20, Appendix B, Table II
limits, The service water side of the fuel pool
heat exchangers is kept at higher pressure than
the shell side to prevent potential radiocactive
contamination of the service water.

a. The setpoint for the Plant Service Water
monitor will be calculated as follows:

b Determine C.R.
-

C.R. =2 x C.R.
s B

the calculated monitor sety, 'int count rate
attributable to system leakage plus background;
CPM

multiplier to establish monitor setpoint
count rate above background count rate

monitor count rate attributable to background
radiation; CPM

b. The monitor high alarm setpoint will be
calculated monthly. The calculaticn will be
based on the background count rate during
the previous month. I1f the calculated
setpoint is less than the existing monitor
setpoint, the setpoint will be reduced to
the new value. If the calculated setpoint
is greater than the existing setpoint, the
satpoint may remain at the lower value or
increased at the new value.

RHR Service MWater Monites - Monitor alarm
setpoints will be determined in order to be able
to identify and rectify any potential problem due
to excessive leakage of heat exchangers. This

-2‘-
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setpoint results in concentrations at the site
boundary far below 10CFR20, Appendix B, Table II
limits. The following method applies to liquid
releases frem the plant to the spray pond when
determining the high-high alarm setpoint for the
RHR Service Water Monitor during all operational
conditions. When the high-high alarm setpsint is
reached or exceeded, the releases will be
automatically terminated.

a. The setpoint for the RHR Service Water
moniior will be calculated as follows:

1) Determine C.R.

C.R. =2 x C.R.
S B

where:

C.R. the calculated monitor count rate above background

S attributable to system leakage plus background; CPM

Zz = multiplier te establish monitor setpoint count
rate above background count rate.

monitor count rate attributable to background
B radiation; CPM

o
o
"

the detection gfficiency of the monitor;
uCiZcc/CPM.

3 The monitor high-high alarm setpoint
above background should be set at the
C.R. value.

b. The monitor high-high alarm setpoint will be
calculated monthly. The calculation will be
based on the background count rate during
the previous month, If the calculated
setpoint is Jless than the existing monitor
setpoint, the setpoint will be reduced to
the new value. If the calculated setpoint
is greater than the existing monitor
setpoint, the setpoint may remain at the
lower value or increased to the new value.

B. Gaseous Effluents

b North and South Stack Vent Radiation Monitors -
Monitor alarm setpoints will be determined in
order to assure compliance with 10CFR20. The
setpoints will indicate if the dose rate at or
beyond the site boundary due to radionuclides in
the gaseous effluent released from the site is

-27-
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where:

where:

VF

spproaching 500 mrem/yr to the whole body and
3000 mrem/yr to the skin from noble gases, or
1500 mrem/yr to the thyreid from I-131 and I-133
(inhalation pathway only). The alarm setpoint
for the gaseous effluent radiation monitors will
be calculated as follows:

a. North and South Stack Vent Noble Gas Channe!l

1) Determine C
t

C = 2.12E-3 @

| R —
F

the concentration at the vent noble gas radiation
monitor which indicates that the 10CFR20 dose
rate limit at the site boundary has been reached;
uCiZcc

unit conversion factor to convert uCi/sec/CFM to
uCi’zcc.

the total re'ease rate of 2l]1 noble gas radio~
nuclides in the gaseous effluent (uCi/sec) based
on the lower 2f either the whole body exposure
limit (500mre..”yr) or the skin exposure
(3000mrem/yr) Q will be calculated as shown

t
in Attachment 1.

anticipated maximum vent flow rate; CFM

2) Determine the noble gas channel

alarm setpoint (S )
N

$ = WV ¢
N S

fraction of total gaseous releases on an MPC-
weighted basis for the previous month that are
from the release point of interest;
@.9. porth vent releases

releases from all plant

release points

-28-
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> b. North and South Stack Vent Iodine Channel
. 1) Determine C
t
C = 2.12E-3 ¢
t t
F
where:
c = the concentration at the vent iodine radiation
t monitor which indicates that the 10CFR20 dose
rate limit at the site boundary has been reached;
uCi’zcc.
2.12E-3 = unit converstion factor to convert uCi/sec/CFM to
uCiscc.
Q = the total release rate of radioiodines in the
t gaseous effluents (uCi/sec) Q@ will be
t
calculated as shown in Attachment 1.
F = maximum antcipated vent flow; CFM.
2) Determine the iedine channel &larm
setpoint (S )
1
S = ¥ ¢©
i ot
where:
VF = fraction of iodine releases on an MPC-
i weighted basis for the previous month that
are from the release point of interest;
@.9. porth vent releases
releases from all plant
release points
8o The monitor alarm setpoints will be calculated
monthly. These calculations will be based on
isotopic analysis of releases made during the
previous month. If there were no isotopes

detected during the previous month then isotopic

concentrations calculated from the
annual average noble gas and iodine-!

expected
31 and 133

isotopic release rates (EROL Table 3.5-6) will be

used to determine the setpoint.

If any

calculated setpoint is less than the existing

monitor setpoint, the setpoint will be

reduced to

the new value. If the calculated setpoint is
greater than the existing value, the setpoint may

-2’-
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where:

2.12E-3

remain at the lower value or increesed to the new
value.

Due to the fact that I-131 and I-133 comprise
98.5% of the total dose based on expected annual
average releases (LGS FSAR Table 11.3-1) ard
particulates contribute a minor fractior of the
total dose, a particulate channel setpoint will
not be calculated for purposes of the ODCM.

Containment Purge Isolation

a, Monitor alarm setpoints will be determined
for the North Stack Vent MWide Range Gas
Menitor to initiate closure of the
containment purge supply and exhaust lines
in the event that high radiocactivity
releases are detected. The setpoint will be
determined to alarm and isolate containment
in the eveni that 10CFR20 dose rates at the
sit2 boundary are approached or exceeded.
The setpoint for the Wide Range Gas Monitor
will be calculated as follows:

1) Determine C
t

c = 2.12E-3 Q
t t
——

the concentration at the Wide Range Gas Radiation
Monitor which indicates that the !'0CFR20 dose
rate limit at the site boundary has been reached;
uCi/cc

unit conversion factor to convert uCiZcc/CFM to
uCi’sec.

the total release rate of all noble gas radionuclides
in the gaseous effluent (uCi/sec) based on the lower
of either the whole body exposure limit (500mrem/yr)

or the skin exposure limit (3000mrem/yr).
maximum anticipated vent flow rate; CFM.
2) Determine the Wide Range Gas Monitor
trip setpoint (S )

S = VF CN
N R

-so-
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whore:
-

WF

i

,

= fraction of total gaseous releases on an MPC-
weighted basis previous month that are from the
release point of interest;

e.9. porth vent releases

releases from all plant
release points

Prior to containment purge and venting, the
monitor setpoint will be recalculated. The
calculations will be based on the noble
gases detected by isotopic analysis of the
containment atmosphere. If the calculated
setpoint is less than the existing monitor
setpoint, the setpoint will be reduced to
the new value. If the czlculated setpoint
is greater than the existing value, the
setpoint may remain at the lower value or
increased to the new value.

-3‘-
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t(uhole

whare:

(X7Q)

Y

(XsQ)
v

tiskin)

ATTACHMENT 1

Q Calculations
t

500
body) (X/7Q) K S

the total release rate of ail noble gas
radionuclides in the gaseous effluent;
uCi’/sec.

1.1x10"%sec/m3; the highest calculated
annual average relative concentration for an
area at or beyond the site boundary for all
vent releases (NE boundary).

whole body gamma dose factors due to noble
gases listed on Table III.A.1 (from Reg.
Guide 1.109, Table B-1).

the fraction of the total radicactivity in the
gaseous effluent comprised by noble gas
radionuclide "i".

3000
(X7Q)  F(L + 1.1M S
v L i i

1.1x10-5sec/m3; the highest calculated
annual average relstive concentration for an
area at or beyond the site boundary for all
vent releases (NE boundary).

beta skin dose factor due to noble gases,
listed on Table III.A.1 (from Reg. Guide 1.109,
Table B-1).

8ir dose factor due to noble gases,
listed on Table III.A.! (from Reg.
Guide 1.109, Table B-1).

the fraction of the total radioactivity in the
gaseous effluent comprised by noble gas
radionuclide "i".

B 1500

t{thyroid) (X/7Q) zP B3
d ii

-32-
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the total release rate of radioiodines
in the gaseous effluent; uCi/sec.

1.0x10"5sez/m?; the highest calculated
annual average depleted concentration for an
area ai or beyond the site boundary for all
vent releases (NE boundary).

inhalation dose factor for child thyroid for
radioiodines mrem-m3/uCi-yr; 1.62x10x107
for I-131 and 3.85x106% for I-i33

the fraction of the total radiocactivity in the

gaseous effluent (iodine channel) comprised by
radionuclide "i".

-33-
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. Site Specific Naf

: Liquid dose factors, A , for section III.A were
1
developed using the following site specific data.
The liquid pathways involved are drinking water
and fish. The maximum exposed individual is an
adult.

A s (U/D +#U x BF )K x DF
iT W oW F i 0 i

(==
"

730 liters per year; maximum adult usage of
w drinking water (Reg. Guide 1.109, Table 3-5).

85; average annuzl dilution at Phoenixville Water
w Authority intake.

o
"

21 kg per year; maximum adult usage of fish (Reg.
F Guide 1.109, Table E-5).

[~
"

bioaccumulation factor for nuclide, i, in fresh-
i water fish. Reg. Guide 1.109, Table A-1, except
P-32 which uses a value of 3.0E03 pCiskg per
pCi/zliter.

o™
n
"

x
"

1.164x105¢10% pCizuCi x 10%ml/kg x 8760 hr/yr)
0 units conversion factor.

dose corversion factor for nuclide, i, for adults
i in total body or bone, as applicable. Reg. Guide
1.109, Table E-11, except P-32 bone which uses a
value of 3.0x10°% mrem/pCi ingested.

o
-
"

The deta for D was taken from data published in Limerick
Cenerating Station Units 1 and 2 Environmental Report

, Volume 3. All other data except
P-32 BF and DFi were used &s given in Reg. Guide 1.109,
Revision 1, Uctober 1977. A P-32 BFi value was taken from
Kahn, B. and K. S. Turgeon, "The Bioaccumulation Factor for
Phosphorus-32 in Edible Fish Tissue", NUREG-CR-1336, March,
1980. A P-32 DF value was teken from Limits for Intakes of

Radionuclides by Workers, International Commission on
Radiological Protection ICRP Publication 30, Supplement to

Part 1, 1979.

ote 2: To develop ccnstant P for Section III.A, the

I-131

I-131
following data were used:

= K' (BR) (DFA)

-3‘-
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K = 10¢ pCizuCi; unit conversion factor

BR = 3700 m3/yr; child's inhalation rate.

DFA = 4.39x10°2 mrem/pCi; the thyroid inhalation
I-131 dose fa~tor for I-131 in the child.

The pathway is thae inhalation pathway for a child. All values are
taken from Regulatory Guide 1.109, Revision 1, October 1977.

Hote 3: To develop constent R for secticon II1I.C, the following
site specific data were used:

|
|
G
R (D/Q) =K'Q@ (U )F xr x (DFL ) f C1-f ) =Mt
i F ap m i =& ° s e f
e L o EEn |
i w (4]
K* = 10¢pCi/zuCi unit eonversion factor
L] - 6Kg/day; goat's consumption rate
'
u - 330 1/yr; yearly milk consumption by an infant
ap |
|
r z 9.97 x 10°7 sec"' decay constant for I-131;
i 9.648x10°¢ for I-133.
p N B 5.73 x 107 sec"' decay constant for removal
e of activity in leaf and plant surfaces.
F = 6.0 x 10°2 day/liter, the stable element
m transfer coefficient for I-131.
r = 1.0 fraction of deposited radiciodine retained
in goat's feed grass. |
DFL = 1.39x10 " 2mrem/pCi - the thyroid ingestion dose
i factor for I-131 in the infant; 3.31x10"2 mrem/
pCi for I-133.
f = 0.75; the fraction of the year the goat is on
p pasture (average of all farms). |
|
f = 0.0; the fraction of goat feed that is stored
s feed while the goat is on pasture (average of all
farms). |
Yy = 0.7 Kg/n? - the wgriculturasl productivity of |
] pasture feed grass.
t = 2 days - the transport time from pasture to goat,
f to milk, to receptor. |

i

-35- e
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iy The pathway is the grass-goat milk ingestion pathuay.
These data were derived from data published in Limerick

Generating Station Units 1 and 2 Envirgnmenta] Report
Qperating Stage, Volume 3. All other data were used as

given in Reg. Guide 1.109, Revision 1, October 1977,
Similar data were used to develop the constant R for I-133.

Note &: The methodology described herein will be implemented
via computer codes. These codes have been verified as
documented in:

f. G.A. Technologies, RM-21A Compytstional Models.
Document No. E-115-1241, June 1984,

- G. A. Technologies, PMgteorological Monitoring,

i rti /RM- » Document Neo.

0375-9032, January, 1984.

Surveillence _ Requirement 4. 11, 1.2 liguid Pathway Dose
Calculations

The equations for calculeting the doses due to the actusl release
rates of radicactive materials in liquid effluents were developed
from the methocdology provided in Regulatery Guide 1.109,
"Calculation of Annual Doses to Man from Routine Releases of
Reactor Effluents for the Purpose of Evaluating Compliance with
10CFRPart 50, Appendix I", Revision 1|, October 1977 and NUREG-
0133 "Preparation of Radiological Effluent Technical
Specifications for Nuclear Power Plants™. October 1978.

Surveillance Requirement 4. .11.2.1.1 and 6.11.2.1.2 - Dose Noble
Gases

The equatiens for calculating the doses due to the actual relesse
rates of radioactive noble gases in gaseous effluents were
developed from the methodology provided in Regulatory Guide
1.109, "Calculation of Annual Doses to Man from Routine Reisases
of Reactor Effluents for the Purpose of Evaluating Compliance
with 10 CFR Part 50, Appendix I™, Revision 1, October 1977,
NUREG-0133 "Preparation of Raediological Effluent Technical
Specifications for Nuclear Power Plants™, October 1978, and
Regulatory Guide 1.111, "Methods for Estimating Atmospheric
Trar sport and Dispersion of Gaseous Effluents in Routine Releases
fron Light-Water-Cooled Reactors,”™ Revision 1, July 1977 with
site specific dispersion cu~ves and disperion methodology. The
specified equations provide for determining the air doses in
areas at and beyond the SITE BOUNDARY based upon the historical
average atmospheric conditions.

The dose due to noble gas release as calculated by the Gross
Release Method is much more conservative than the dose calculated
by the Isotopic Analysis Method. Assuming the release rates
given in Limerick Generating Station Units | and 2 Environmental
Report Opersiing License Stege, Volume 3, the values calculated

-~36~
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by the Gross Release Method for total booy dose rate end skin

, . Uose~ rate are 4.8 times and 3.25 times, respectively, the values

.calculated by the Isotopic Analysis Method.

For the Gross Release Method, Kr-87 and Kr-88 are used for the
limiting skin and total body dose factors respectively, due to
haltf life consideratiors. Kr-89, the nuclide with the highes!
dose factors per Regulatory Guide 1.109 Table B~! has a half-life
of 3.2 minutes while the half-lives of Kr-87 and Kr-88 are 76
minutes and 2.8 hours respectively. Therefore, by the time that
gaseous effluents have been transported offsite, Kr-89 will have
decayed enough so that Kr-87 and Kr-88 are effectively tha most
limiting nuclides.

The mod.l Technical Specification LCO for all radicnuclides and
radiosctive materials in particulate form and radionuclides other
than noble gases requires that the instantaneous dose rate be
less than the equivalent of 1500 mrem per year. For the purpose
of calculating this instentaneous dose rate, thyroid dose from
iodine~131 and iodine-133 through the inhalation pathuway will be
used. Since the expected annua'! releases presented in LGS FSAR
Teble 11.3~1 indicate that iodine-131 and iodine-133 releases
have the major dote impact this approach is sppropriaste. The
value calculated is multiplied by 1.02 te account for the thyroid
dose from all other nuclides. This allows for expedited analysis
end calculation of compliance with the LCO.

0 n 4 -

The equations for calculating the doses due to the actual release
rates of radicactive noble gases in gaseous effluents were
developed from the methodology provided in Regulatory Guide
1.109, "Calculation of Annual Doses to Man from Routine Releases
of Reactor Effluents for the Purpose of Evaluating Compliance
with 10 CFR Part 50, Appendix I"™, Revision 1, October 1977,
NUREG-0133 "Preparation of Radiological Effluent Technical
Specifications for Nuclear Power Plants"™, October 1978, end
Regulatory Guide 1.111, ™Methods for Estimating Atmospheric
Transport and Dispersion of Gaseous Effiuents in Routine Releases
from Light-Water-Cooled Reactors™, Revision 1. July 1977 with
site specific dispersion curves and dispersion methedology. The
specified equations provide for determining the air doses in
areas at and beyond the SITE BOUNDARY based upon the historical
average atmospheric conditions.

The dose due to noble gas releases as calculated by the Gross
Releese Method is much more conservative than the dose calculated
by the Isotopic Analysis Method. Assuming the release rates
given in Limerick Generating Station Units 2 end 3 Environmental
Report Opersting Llicense Stsge, Volume 3, the values calculated
by the Gross Release Method for total body dose rate and skin
dose rate are 4.8 times end 3.7 times, respectively, the values
calculated by the Isotopic Analysis Method.

-37-
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The equations for calculating the doses due to the actual release
retes of radiciodines, radioactive matarial in particulate form,
and radionuclides other than noble gases with half-lives greater
than 8 days were developed using the methodology provided in
Regulatory Guide 1.109, "Calculation of Annual Doses to Man from
Routine Releases of Reactor Ef#fluents for the Purpose of
Evaluating Compliance with 10 CFR Part 50, Appendix I", Revision
1!, October 1977, HNUREG-0133, "Preparstion of Radiological
Effluent Technical Specifications tor Nuclear Power Plants”,
October 1978, end Regulatory Guide 1.111, "Methods for Estimating
Atmospheric Transport and Dispersion of Gaseous Effluents in
Routine Releases from Light-Water-Cooled Reactors™, Revision 1,
July 1977 with site specific dispersion curves and dispersion
methodology. These equations provide for determining the actual
doses based upon the historical average atmospheric conditions.

Compliance with the 10 CFR 50 limits for radioiodines,
radioactive materials in particulate form and radionuclides other
than noble gases with half lives greater than eight days is to be
determined by calculating the thyroid dose from iodine-i3! end
iodine-133 releases. Since the iodine~131 and iodine-133 dose
accounts for 99.97 percent of the total dose to the thyroid, the
value calculated is not increased.
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PHILADELPHIA ELECTRIC COMPANY
2301 MARKET STREET
P.O.BOX 8699
PHILADELPHIA. PA 19101

SEP 14 1984

(215) 841-4502
JOHN S KEMPER

VICE-PRESIDENT
ENGINEERING AND RESEARCH

Mr. A. Schwencer, Chief Docket Nos.: 50-352
Licensing Branch No. 2 50-353
Division of Licensing

U. S. Nuclear Regulatory Ccamission

Washington, D.C. 20555

Subject: Limerick Generating Station, Unit 1 and 2
Revision of Offsite Dose Calculation Manual (ODCM)

Reference: 1) Telecopy, R. E. Martin to T. Robb,
dated 9/6/84

2) PECo and NRC Telecon dated 9/10/84
File: GOVT 1-1 (NRC)

Dear Mr, Schwencer:

In accordance with discussions in the reference conference call, the
Limerick ODCM has been revised and is included as Attachment 1.

During the conference czll, Philadelphia Electric Company
caomitted to supply as an Appendix to the ODCM, the camputer model
dose parameters for the various age groups and organs for sections
II.B, III.A.2, and II.C of the ODCM. This Appendix will be supplied
by October 22, 1984.

Sincerely,

VA z/}nf

JWB/dg/09068403
Attachment

Copy to: See Attached Service List
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