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. Purpose

The purpose of the Offsite Dose Calculation Manual is to
establish methodologies and procedures for calculating
doses to individuals in areas at and beyond the SITE
BOUNDARY due to radicactive effluents from Peach Bottom
Atomic Power Staticn. The results of these calculations
are required to determine compliance with Appendix A to
Operating Licenses DPR-44 and DPR-56, "Technical
Specification and Bases for Peach Bottom Atomic Power
Station Units No. 2 and 3".

1. Setpoint Determination for Liquid & Gaseous Monitors

A. Ligquid Radwaste Activity Monitor Setpoint

Bach tank of radiocactive waste is sampled prior to
release. A small liquid solume of this sample is
analyzed for gross gamma (well count) activity. This
analysis is performed in a Nal well counter. This
well counter has a counting efficiency similar tc the
liquid radwaste discharge gross activity monitor. The
well counter and liquid radwaste discharge gross
activity monitor are calibrated against the same
liquid radiocactivity source in the geometry to be used
by each detector. An efficiency is determined for
each radwaste tank to be released. Exceeding the
expected response would indicate that an incorrect
sample had been obtained for that release and the
release is automatically stopped.

§.P, = (Net CPM/ml(well) X Eff W/RW) + Background
CPS

§.P. = Liquid Radwaste gross activity monitor
setpoint in CPS

Net CPM/ml(well) = gross gamma activity for the
radwaste sample tank determined
by the well counter,

Eff W/RW = conversicn factor between well counter and
liquid radwaste gross activity monitor (CPS (R/W
monitor) = CPM/ml(well)).

Background CPS = Background reading of the liguid
radwaste gross activity monitor
(CPS).
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The alarm and trip pot setpoints for the liquid
radwaste activity monitor are determined from a
calibration curve for the alarm pot and trip pot. The
alarm pot setting includes a factor of 1.25 to allow
for analysis error, pot setting error, instrument
error and calibration error. The trip pot setting
includez a factor of 1.35 to allow for analysis error,
pot setting error, instrument error and calibration
error. The flow rate determination includes a margin
of assurance which includes consideration of these
errors such that the instantaneous release limit of 10
CFR 20 is not exceeded.

Liguid Radwaste Release Flowrate Setpoint
etermination

The trip pot setpoint for the ligquid radwaste release
flowrate is determined by multiplying the liquid
radwaste flowrate determined above by 1.2 and using
this value on the appropriate calibration curve for
the discharge flow meter to be used. The Peach Bottom
radwaste system has two flow monitors (high flow (5 to
300 gpm) and low flow (0.8 to 15 gpm)). The factor of
1.2 allows for pot setting error and instrument errcr.
The flow rate determination includes a margin of
assurance which includes consideration of this error
such that the instantanecus release limit of 10 CFR 20
is not exceeded.

Setpoint Determination for Gaseous Radwaste

The high and high-high alarm setpoints for the main
stack radiation monitor, Unit 2 roof vent radiation
monitor and Unit 3 roof vent radiation monitor are

determined as follows:

High Alarm - the high alarm setpoint is set at
approximately 3 x the normal monitor
reading.

High-High Alarm -~ the high~high alarm s.tpoint is
set at a release rate L om this
vent of approximately 30% of
the instantaneous releasce limit
of 10 CFR 20 as specified in
Technical Specification
3.8.C.1.a for the most
restrictive case (skin or total
body) on an unidentified basis.
To determine these setpoints
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solve the gaseous effluent dose
rate equations /1 section IV.A
of the ODCM to determine what
main stack release rate and
roof vent release rate will
produce a dose rate of 150 mrem/yr
tc the total body and a

dose rate of 900 mrem/yr to

the skin (30% of the limit of
3000 mrem/yr) from each release
peoint. Using the smallest (most
restrictive) release rate for
each release point determine
monitor response required to
produce this release rate
assuming a normal vent flow
rate and pressure correction
factor. Set the high-high

alarm for approximately this
monitor response.

D. Setpoint Determination for Gaseous Radwaste

Flow Monitors

The alarm setpoints for the main stack flow monitor is
as follows:

Low Flow Alarm - 10,000 CFM, - This setting insures
that the main stack minimum dilution
flow as specified in Technical
Specification 3.8.C.4.a is maintained.

The alarm setpoints for the roof vent flow monitors
are as follows:

5
Low Flow Alarm - 1.5 x 10 cfm

5
High Flow Alarm - 5.4 x 10 cfm

II1I. Li 1id Pathway Dose Calculations

A. Liguid Radwaste Release Flow Rate Determination

Peach Bottom Atomic Power Station Units 2 and 3 have
one common discharge point for liquid releases. The
following ‘calculation assures that the radwaste
release limits are met.
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o] = the gross release of noble gas
v radionuclides 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.

-4
B = 3,15 x 10 mrad/year per uCi/sec; the
constant for Kr-88 accounting for the gamma
radiation from the elevated finite plume.
The constant was developed using the MARE
program with plant specific inputs for PBAPS.

o) = the gross release of noble gas
S radionuclides in gaseous releases from
the stack determined by cross activity
stack monitor in uCi. Rel.eascs shall be
cumulative over the calendar quarter or
year as appropriate,

b) Isotopic Analysis Method

-8
Dy = 3.17 x 10 ;u (X78) & +8 @
i v iv i is

where:

The location is the SITE BOUNDARY, 1097m SSE from the
vente. This location results in the hinhest calculated
gamma air dose from noble gas releases.

Dy = gamma air dose, in mrad.
-8
3.17 x 10 = years per second.
M = the air dose factor due to gamma emissions
i for each identified noble gas radionuclide,
Values are listed on Table IV.A.l, in mrad/yr
3
per uCi/m .

«20~
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-7 3
(X7Q) = 5,33 x 10 sec/m ; the highest calculated
v average relative concentration from vent
releases for any area at or beyond the
SITE BOUNDARY.

o] = the rnlease of noble gas radionuclides, i,

iv in gaseous effluents from all vents as
determined b{ isotopic anaiysis, in uCi.
Releases shall be cumulative over the
calendar quarter or year, as appropriate,

B = the constant for each identified noble gas
i radionuclide accounting for the gamma
radiation for the elevated finite plume.
The constants were dovoloTQG using the MARE
program with plant specific inputs for PBAPS.
Values are listed on Table IV.A.l, in mrad/yr
per uCi/sec,

o] = the release of noble gas radionuclides, i,
is in gasecus effluents from the stack determined
b; isotopic analysis, in uCi., Releases shall
be cumulative over the calendar quarter or
year, as appropriate.

for beta radiation:

a) Gross Release Method
r -

-8
Dy = 3.17 x 10 N }<m> § + (X% @
| v Vv s s

where:

The location is the SITE BOUNDARY 1097m SSE from the vents.
This location r:sults in the highest calculated gamma air
dose from noble gas releases.

D; = beta air dose, in mrad.

-8
3,17 x 10 = years per second.

2]~
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4 3
N = 1,03 x lv mrad/yr per uCi/m ; the air
dose factor due to beta emissions for
Kr=87. (Reg. Guide 1.109, Table B-l)

-7 3
5.33 x 10 sec/m ; the highest calculated
annual average relative concentration from
vent releases for any area at or beyond the
SITE BOUNDARY.

(X7Q)
v

o] = the gross release of noble gas
v radionuclides in gasedus effluents frocx
all vents determined by gross activity
vent monitors, in uCi. Releases shall be
cumulative over the calendar gquarter or
year, as appropriate.

-8 3
(X79) = 9,97 x 10 sec/m ; the highest calculated
s annual average relative concentration from
the sta ¢ releases for any area at or beyond
the SITE BOUNDARY.

Q = the gross release of noble gas
s radionuclides in gaseous releases from
the stack determined by gross activity
stack monitors, in uCi. Releases shall
be cumulative over the calendar gquarter
or year, as appropriate.

b) Isotopic Analysis Method

-8 9
D, * 3,17 x 10 ‘{_n X768 & + (% § |
i v iv E isi
-a .
3.17 x 10 = years per second.
N = the air dose factor due to beta
i emissions for each .identified noble
gas radicnuclide., Values are listed

3
on Table IV.A.l, in mrad/yr per uCi/m .
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the critical pathway dairy 2103m SSW from vents.

= critical organ dose, thyroid, from all
pathways, in mrem.

years per second.

= 1,09; the correction factor accounting for
the use of Iodine-131 in lieu of all radio-
nuclides released in gasecus effluents including
Iodine~133,

= fraction of iodine releases which are
nonelemental,

33 3
= 3,08 x 10 m (mrem/yr) per uCi/sec; the
dose factor for i{odine-131, The dose factor is
based on the critical individual organ, thyroid,
and most restrictive age group, infant. See Site
Specific Data.**

=10 -2
= 4,95 x 10 meters ; (D/Q0) for the food
pathway for stack releases.

= the release of icdine~131 from the stack
determined by the effluent sampling and
analysis program (Technical Specification
Table 4.8.2), in uCi., Releases shall be
cumulative over the calendar guarter or
year, as appropriate.

-9 -2
= 1.14 x 10 meters ; (D/F) for the food
. ‘thway for vent releases.

= the release of iodine~ill from the vent
determined by the effiuent sampling and
analysis program (Tecnnical Specification
Table 4,8.2), in uCi., Releases shall be
cumulative over the calendar quarter or year,
as appropriate,

4% See Note 2 .n Bases.

b. Isotopic Analysis method

- -

- . ! ]
D= 3,17 x 10 E R W0 +wid
i| 8is v iV
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where:
Location is the critical pathway dairy 2103m SSW from vents,

¥ = critical organ dose, liver, from all
pathways, in mrem.

-8
3.17 x 10

yea~s per second.

K = the dose factor for each identified
i radionuclide, i, based on the critical individual
organ, liver and most restrictive age qgoup. infant,

Values are listed on Table IV.C.1, in M (mrem/yr)
per uCi/sec.

-10 -2
w = 4,95 x 10 meters ; (D/Q) for the food
s pathway for stack releases.

o} = the release of radionuclides, i, in gaseous
is etfluents from the vents determined by the
effluent sampling (Technical Specification
Table 4.8.2), in uCi., Releases shall be
cumulative over the calendar qQuarter or
year, as .ppropriate.

-9 -2
W = 1,14 x 11 meters ; (B/Q) for the food
v for vent releases.

8 = the release of radionuclides, i, in gaseous
iv effluents from the vents determined by the
ffluent sampling and analysis program (Technical
Specification Table 4.8.2) in uCi. Release
shall be cumulative over the calendar guarter
Or year, as appropriate.
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Surveillance Reguirement 4.8.C.5a

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

a. gamma air dose - IV.B.1l

b. beta air dose =~ IV.B.2

€. organ dose - 1Iv.C

The projected dose calculation shall be based on expected
release from plant ~peration, Th. normal release pathways
result in the maximum releases from the plant. Any alternative

;cloane pathways result in lower releases and therefore lower
cses.

27
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The Radiation Dose Assessmer! Report shall be submitted within
120 days after January 1 of cach year in order to allow time for
the calculation of radiation doses following publication of
radicactive releases in the Radicactive Effluent Release Report,
There is a very short turnarouné time between the determination
of all radicactive releases and publication of the Radiocactive
Effluent Release Report. Tais would not allow time for
calculation of radiation doses in time for publication in the

same reporet.
v n Requi nt 4.8,

The radiclogical environmental monitoring samples shall be
collected pursuant to Table VIZI.A.l from the locations shown on
Pigures VII.A.l, VII,A.2 and VII,A.3 and shall be analyzed
pursuant to the requirements of Table VII.A.l.
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CADIOM OGICAL ENVIRONMENTAL MOKRTTORING PROGRAW

TABLE VII A Y
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