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Purpose

The purpose or the Offsite Dose Calculation Manual is to
establish methodologies and procedures for calculatinc
doses to individuals in areac at and beyond the SITE
BOUNDARY due to radioactive effluents rfrom Peach Botton
Atomic Power Station. 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".

Setpoint Determination for Liguid & Gaseous Monitors

A. L;guid_gadvas;e Actavity Monitor Setpoint

Each tank of radioactive waste ic sampled prior to
release. A small liquid volume of this sample is
analyzed for gross gamma (vell count) activity. This
analysis is performed in a NAI well counter. This
well counter has a counting efficiency similar to the

0

liguid radwaste discharge aross activity monitor. The

well counter and ligquid radwaste discharge gross
activity monitor are calibrated against the same

ligquid radioactivity source in the geometry to be used

by each detector. An efficiency is determined for
each radwaste tank to be released. EFExceeding the
expecrted response would indicate that an incorrect
sample had been obtained for that release and the
release is automatically stopped.

S.P. = (Net CPM/ml (well) X Eff W/RW) + Background
CPS
S.P. = Liquid Radwaste gross activity moaitor

setpoint in CPS

Net CPM/ml (wvell) = gross gamma activity for the
radwaste sacple tank determined
by the well counter.

Eff W/KW = conversion facter between weli counter and
ligquid radwacste gross activitv monitor (CPS (K/W
monitor) - CPM/mnl (well)).

hackground CPS = Background reading of the liquid
~ radwaste gross activity monitor
(CPS) .
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The alars and trip pot setvoints for the liguid
radvaste 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
includes a factor of 1.35 to allow for analysis error,
pot setting error, instrument error and calibration
error. The flcw rate determination includes a margin
of assurance which includes consideration of these
errors such that the instantaneous release limit oi 10
CFR 20 is not exceeded.

Liguid kadwaste Release Plowrate Setpoint
Determination

The trip pot setpoint for the liquid radwvaste release
flowrate is determined by multiplying the liguid
radvaste flowrate determined above by 1.2 and using
this value on the approoriate calibration curve for
the discharge flow meter to be used. The Peach Bottou
radwaste system has two flow monitors (high flow (5 to
300 gpn) and low flow (0.8 to 15 gpm)). The factor of
1.2 allows tor pot setting error and instrument error.
The tlow rate determination includes a margin of
assurance which includes consideration of this error
such that the instantanecous release limit of 10 CFR 20
is nout exceeded.

Setrnoint Deterninetion for Gaseous Radwaste

The high and higah-high alarm setpoints for the rmain
stack radiation monitor, Unit 2 roof vent radiation
monitor an¢ Unit 3 roof vent radiation monitor are
getermined as follows:

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

High-Hioh Alarm - the high-high alarm setpoint is
set at a release rate from this
vent of aoproximately 30% of
the instantaneous release limait
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 basies.
To deternmine these setpoints



2840010450 °

solve tne gaseous eftluent dose
rate equations in section IV.h.
of the ODCM to determine what
main stack release rate and
roof vent release rate will
produce rate of 150 mrem/yr and
a dose rate of 900 mrem/yr to
the skin (30% of the limit of
3000 mrem/yr) from each release
point. 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.

Setpoint Deternination for Gaseous Radwaste

e

low_Monitore

The alarm setpoints for the main stack flow monitor is
e followe:

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

The alarnr setpoints tor the root vent flow monitors
are as follows:

[

Low Plow Alarm - 1.5 x 10 cfm
5
High Flow Alarz - 5.4 x 10 cfnm

111. Liguid Pativay Dose Calculations

A.

Liguid Radyaste Release Flow Rate Determination

peach Bottoum Atomic Power Station Units 2 and 3 heve
one common discharge point tor liguid releases. The
iollowing culculaiion ascures that the radwaste
rolease linits are nmet.
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The flow rate of liguid radvaste released from the
site to areas at and beyond the SITE BOUNDARY shall be
such that the concentration of radioactive material
after dilution shall be limited to the concentration
cpecified in 10 CFR 20.106(a) for radionuclides other
than noble gases and 2X10E4 uCi/ml total activity
concentration for all noble gases as specified in
Technical Specif cation 3.8.B.%. Each tank of
radioactive was'‘e is sanpled prior to release and is
gquantitatively analyzed for identifiable gamnma
enitters as specified in Table 4.8.1 of the Technical
Specifications. Prom this gamma isotopic analysis the
maximum permissible release flow rate i1s determined as
follows:

Determine a Dilution Factor by:

Dilution Pactor = :E: uCi/ml i
i

MPCi

uCi/ml i = the activity of each identified
gamra emitter in ucCi/ml

MPCi = The MPC specified in 10 CFR 20, Appendix
B, Table 11, column 2 for radionuclides
-4
other than noble gases or 2 X 70 uCi/ml
tor nolkle garses.

Determine the Maximum Permiscible Release Rate with this
Dilution Factor by:

5

Release Rate (apm) = A_X_ 2.0 X 10
B X Dilution Factor

A = The number of circulating water pumps running
which will provide dilution
S
2.0 X 10 = the flow rate in gpm for each

circulating water pump running

B = margin of assurance which includes
consideration of the maximum error in the
activity setpoint, the maximum erzor in the flow
setpoint, and possible loss of 5 out of the 6
poseible circulating water pumps during a
release. The value used for " is 10,0
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Surveillance Requirement 4.8.B.2

Dote contributions trom licuid effluents released to
areas at and beyond the SITE BOUNDARY shall be
calculated using the eguation below. This dose
calculation uses those apprropriate radionuclides
listed in Table III.A.3v. These radionuclides account
for virtually 100 percent of the total body dose and
bone dose from liquid eftluents.
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=|A T = ot 4 f':{
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the cumulative dose commitment to the total
body or any organ,J, from liguid effluents
for the total time period m , in mrem

= 4t
1 =1 1

the length of the 1th time period over which

C and P are averaged for the liquid release,
i1 1

in hours.

The average concentration of radionuclide, i, in
undiluted liquid effluent during time period At
from any liquid release, (determined by the
eifluent samplinc analysis program, Technical
Specification Table 4.5.1), in uCi/ml.

the site related incestion dose coanmitment
factor to the total body or organ, J~, ftor each
radionuclide listed in Table 1II.A.1, in rrec-ml
per hr-uCi. See Site Specific Data.*»

the near field averace dilution factor for
C during any liguid effluent release. Defined

11
as the ratio of the maximum undiluted licuid waste
flow during release to the average flow from the
discharge structure to Conowingo Pond.

I1I.C Surveillance Requirement 4.8.B.4a

Projected dose contributions from liquid effluents shall bhe
calculated using the methodolcgy described in section

*»

III.B.

Se¢ Note 1 in Bases



Radionuclide

Cs-137
Cs-134
P=-32
Cs-130
Zn=-65

Sr-90

Fe-5%
Sr-89
Te-129m
®n-54
Co-58
Fe-59
Te-131n

Ba-140

Te-132

Y0 AN
LOo4%\U

TABLE I11.h.1

e

1inA
Ut

g8

o
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LIQUID EPFLUENT INGESTION DOSE_FACTONS

{becay Corrected)

A T Dose Factor (mrem-ml per hr-uci)

i

Total Body

S
3.98x10
5
6.74%x10
y
5.93x10
y
9.83x10
4y
3.87x10

1.88x10

2.13x10

N O © o»

2.24x10
o

1.86x10
2
7.40x10
2
1.97x10
2
1.31x10
2
8.83x10

2.01x10

Y.82x10

L8] V) w

2.59%x10
3
1.14x10
2
4.57x10
1
3.66x10
3
1.40x10

Bone

L.4bx10

3.47x10

o w w

3.28x10
4
3.45x10
4
2.69x10
5
7.67x10

o

2.13x10 #*

4.41x10

NN

2.26x10
2

7.50x10 »
9

2.28x10
2
8.12x10
y
3.08x10
4
1.27x10

2
5.82x10
2

2.59x10 »

a
1.26x10
3
1.12x10
Z
5.57x10
3
2.29%10

0
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NOTE: The listed dose factors are for radionuclides that may be
detected in liquid effluonts and have significant dose
concrequences, Thece factors are decay~d for one day to account
for the t-pe between etfluent release and ingestion of fish by
the maximum exposed individual.

* There 1s no bone dose factor given in R.G. 1.709 for these nuclides.
Therefore, the whole body dose factor was used.
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Gaseous Pathway Dose Calculations

A.

Surveallance Reguirement 4.8.72.1

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

1. Nolbie Gases:

The dose rate from radioactive noble gas releases
shall be determined by either ot two methods. Method
(a), 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. Method
{b), the Isotopic Analysis Method, utilizes the
results of nobhle gas analyses required by
specification 4.8.C.1a.

For normal operations, it is expected that method (a)
will be used. However, if noble gas releases are
close to the limits as calculated by methed (a),
methoé (b) can be used to allow more operating
flexibility by using data that more accurately reflect
actual releases.

a. Gros3 Releasce Method
D =V D + K (X70) O

TS NS v NV
D = (L (X/Q) + 1.1B) Q + (L + 1.14) (X/0) ¢
s s NS NV
where:

The location is the site boundary, 1097m SSE from the
vente, This location results in the highest calculated
dose to an individual from noble gas releases.

total body dose rate, in mreu/yr.

D
T8

D

s

skin dose rate , in mrem/yr.



NS

(X/Q)

"

Rev. 0

2840010450

-4
§:72 X 10 mrem/yc per uCi/sec; the constant
for Kr-88 accountina for the gammz radiation
trom the elevated tinite plume. This constant
was developed using MARE program with plant
specific inputs for PBAPS.

the gross release rate of noble gases from the
stack determined by gross activity stack
monitors averaged over one hour, in uCi/sec.

4 3
1.47 X 10 wmrem/yr per uCi/m ; the total body
dose factor due to gamma emissions for Kr-68
(keg Guide 1.109, Table B-1).

-7 3
$5.33 3 10 sec/m ; the hichest calculated
annual averace relative concentration for any
area at or beyond the SITE BOUNDARY for all
vent releases.

the aross release rate of noble gases in gaseous
ettluents from vent releases determined by gross
activity vent monitors averaoed over one hour,
in uCi/sec.

3 3
9.73 x 10 mrem/vr per uCi/m ; the skin dose
factor due to beta emissions for Xr-87. (Reg
Guide 1.709, Table B-1).

-8 3
9.97 2 1 sec/m ; the highest calculated
annual average relative concentration from the
stack releases for any area at or beyond the
SITE BOUNDARY.

Yy
.74 %2 10 mrad/yr per uCi/sec; the constant
for Kr-87 accounting for the gamma radiation from
the elevated finite plume. This constant was
developed usino MAKE program with nlant specific
inputs for PBAPS.

3 3
6.17 x 10 amrad/yr per uCi/m ; the air dosc
tactor due to gamma cmissions tor Xr-§7.
(keg Guide 1.109, Table B-1).
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b. Isotopic Analysis Method

D =35 0 +K (X/Q 0 )

TB i 4 3in i v iv

D =£[(L (X70) + 1.18) 0 + (L + 1.9 ) 676)]
S 3 i s i is i i )
where:

The location is the site boundary, 1097m SSE from the
vents. This location results in the highest calculated
gose to an individual from noble gas releases.

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

D = gkin dose, in mrem/yr.
S

v = the constant for each identified noble gas
i radionuclide for the gamma radiation tror

the elevated finite nlume. The constants
were developed using the MARE program with
vlant specitic invuts for PEAPS. Values are
listed on Table II1.A., in mreg/yr per

uCi/sec.
0 = the release rate of noble gar radionuclide,
is i, in gaseous effluents from the stack

determined by isotopic analycis averaged
over one hour, in uCi/sec.

the total body dose factor due to gamma

i enissions for each identified noble gas

radionuclide. Values are listed on Table IV.A.,
3

in mrea/yr per uCi/m .

=
"

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

(x/2)
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the release rate of noble agas radionuclide,
iv i, in gaseous effluents from all vent
releases determined by isotopic analysis
averaged over one hour, in ulCi/sec.

the sxin dose factor due to beta emissions
i for each identified noble gas radionuclide.
Values are listed on Table 1IV.A., in
3
wien/yr per uCi/m .

-8 3
9.97 x 10 sec/m ; the highest calculated
s annuval average elative concentration fron
the stack releases for any area at or beyond
the SITE RODNDARY.

=

S\

S
"

B = the constant for each ideuntified noble gas

i radionuclide accounting for the ganma
radiation from the elevated finite plunme.
The constants were developed using MARE
program with plant specific inputs for
PBAPS. Values are listed on Table IV.A., in
mrad/yr per ucti/sec.

M = the air dose tactor due to camma emissions
1 for each identified noble gas radionuclide.
Values are listed on Table IV.A, in mrad/yr

3

per uCi/m .

1.1 = uynit conversion, converts ai - dose to skin
dose, mrem/mrad.
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IRBLE IV.A - Constants_for lsotopic Analysis Method

{corrected for decay durinc transit)

Plume-Air
Dose
Factor B

1
(mrad/vr
per

Radionuclide uCi/sec)

Kr-87
Xr-88
Xe-133
Xe-133m
Xe-135
Xe-13:nm

Xe=-13R

The veluyes

[

i

1.74E-04
3.152-04
1.19E-05
1.09E-05
6.378-05
6.61E-05

1.52F-04

' L.' H'o
) | 1

Total
Body
Dose

Factor

K
i
(nrem/7r
pei

gC;gnJl

5.92E+03
1.47E+04
2.94E+02
2.51E+02
1.81E+03
2.53E+03
7.338+03

and N
i

Skin
Dose
FPactor
L
i
(nrea/yr
per

ucizn3)

9.73E+03
2.37F+03
3.06E+02
9.94E+02
1.86E+03
5.76E+02

3.43F+03

GCamma
Air Dose
Factor
M
i
(nrad/yr
per

uCi/m®)
6.17E+03

1.52E+04
3.53E+02
3.27E+02
1.92E+03
2.72E+03
7.54r+03

Beta Air
Dose
Factor
N
i
(mrad/yr
per

fuCi/zmf)
1.03E+04

2.93E+03
1.05E+03
1.48E+03
2.46E+03
5.99E+02

3.94E+403

are taken from Reg Guide 1.109,

Table 8-1, The values E and V were develonred using the MARE

i ¢ 1

program with plant specific inputs for PRAPS.

13 -
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Plume-
Roay
Dose

Factor

4
i
(rrad/yr
per

uCi/zsec)
1.66E-04

L,72E-04
1.11E-05
1.01E-05
5.95E-05
6.17E-05

T1.46E-04
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b 8 lodine-131, lIodire-133, tritium and radioactive
materials in par*iculate form, other than noble gases,
with half-lives reater than eiocht days:

D = (CF) P " Q + W 0
3 I S 18 ¥ 1%

where:

The location is the site boundary, 1097m SSE from the
vents,

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

cF = 1.09; the correction factor accountinag for the
use ot iodine-131 in lieu of all radionuclides
released in gaseous eftluents including lodine-133.

7 3
P = 1.484 x 10 wmrem/yr ver uCi/m ; the dose
I paraveter for 1-131 via the inhalation
pathways. The dose factor is based on the
critical individual organ, thyroid, and most
restrictive age group, child. All values are
fror Reg. Guide 1.109 (Tables E-S5 and E-9).

-7 3
® = 1.03 x 10 cec/n 3 the hichest calculated
aunual average relative concentration for any
area at or beyond the SITE BOUNDARY from
stack releases. (SSF boundary)

42}

Q = the release rate of iodine-131 in gaseous
Is effluents from the stack determined by the
effluent sampling and analysis program (Technical
Specitication Table 4.8.2) in uli/sec.

-8 3
2.3 x %0 sec/m ; the highest calculated
v annual averace relative concentration tor any
area at or beyond the SITE BOUNDARY for
all vent releases (SSE boundary)

>
"

Q = the release rate of iodine-131 in gaseous

IV effluente fron a2ll vent releases, determined
by the cffluent samplinc and analysis prooren
(Technical Svecification Table 4.8.2) in uCi/sec.
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furveillance Requirement 4.8.C.2

The eir dose in areas at and beyond the SITE BOUNDARY due to
nohle gaces released in gaseous eftluents shall be determined by
the expressions below.

The air dose shall be determined by either of two methods.
Method (a), the Gross kelease Method, assumes that all noble
gases released are the most limiting nuclide - Kr-88 for gamma
radiation and Kr-87 ror beta radiation. Method (b), the
Isotopic Analysic Method, utilizes the results of noble gas
analyses reguirec by specaification 4.8.L.1a.

For normal operations, it is expected that Method (a) will be
used. However, ii noble gas releases are close to the linmits as
calculated by Method (a), Method {b) can be used to allow more
overatine flexibility by usinc data that more accurately reflect

actual releases.

4 for gamma radiation:

a) Grosc felease Method

-8 Ty - -
Dr = 3.17 x 10 [(-H (X/Q) Q ¢ BQ)]
v v s

where:

The locatrion is the SITE BOUNDARY 10Y7m SSE from the vents.
This location results in the hichest calculated gamnma air
dose fron noble gas releases.

gf = gamma air dose, in mrad.
-8
3.17 x 10 = years per second.
Yy 3
M = 1.52 x 10 nmrad/yr per uCi/m ; the air
dose factor due to camma emissions for
Kr-8%. (Reg CGuide 1.103, Table B-1)
-7 3
(X/Q) = 5.33 x 10 sec/m ; the highest calculated
v annual average relative concentration

from vent releases for any area at or
beyond the SITE BOUNDARY.
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the gross release of noble agas

v radionuclides in gaseous effluents fron
all vents, determined by gross activity
vent monitore, in uCi. Releases shall be
cumulative over the calendar quarter or
year as appropriate.

0 =

-4
B = 3.15 x 10 mrad/year per uCi/sec; the
constant for Kr-88 accounting for the ganmma
radiation trom the elevated finite plume.
The constant was developed using the MARE
prooram with plant specific inputs for PBAPS.

2 = the gross release of noble oas
radionuclides in caseous releases from
the stack determined by gross activity
stack monitor in uzi. keleases shall be
cumulative over the calendar gqguarter or
year as approoriate.

b) Isotopic Analysis Method

n =3.17x102[ﬂ (X/0) 0 + F '6]
/n 3 i v -3y i is

where:

The location is the SITE BOUNDARY, 1097m SSE from the
vents. This location results in the highest calculated
gamna air dose from nobhle cas releases.

Dr, = gamma air dose, in arad.
-8
3.17 x 10 = years per second.
M = the air dose factor due to gamma esissions
i tor each identitied noble gas radionuclide.
Values are listed on Table 1I1.A, in mrad/yr
3

per uCi/n .
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-7 3
(X/Q) = 5,33 2 10 sec/m ; the highest calculated
v average relative concentration from vent
releases for any area at or beyond the
SITE BOUNDARY.
0 = the release of noble gas radionuclides, i,

iv in gaseous effluents from all vents as
determined by isotopic analysis, in uCi.
Releases shall be cumulative over the
calendar guarter or year, as appropriate.

the constant for each identified noble gas

i radiouuclide accounting for the gamma
radiation for the elevated finite plunme.

The constants were developed using the MARE
program with plant specific inputs for PBAPS.
Values are listed on Table IV.A, in mrad/yr
per uli/sec.

W
"

) = the release of noble gas radionuclides, i,
ir in gaseous erfluents from the stack determined
by isotopic analysis, in ufi. Releases shall
be cumulative over the calendar guarter or
year, ac appropriate.

for beta radiation:

a) Gross Release Nethod

D

-8 HH *: ks K
) 3.177 x 10 N [(X/Q) Q + (K0) O ]
v s

v S

where:

The location is the SITE BOUNDARY 1097m SSC from the vents.
Thics location results in the hichest calculated gamma air
dose from noble gas releases.

= beta air dose, in mrad.

8
-8

3.7 x 10

years per second.
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"

D) Isotopic
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4 3
1.03 x 10 mrad/yr per uCi/m ; the air
dose factor due to beta emissions for
Kr-87. (Reg Guide 1.109, Table B-1)

-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.

the gross release of noble gas
radionuclides in caseous effluents from
all vents determined by gruss activity
vent monitors, in uCi. Releases shall be
curulative over the calendar guarter or
year, as appropriate.

-8 3
Y.97 x 10 sec/m ; the highest calculated
annual average relative concentration from
the stack releases for any area at or beyond
the SITE BOUNDARY.

the gross release of noble agas
radionuclides in ocaseour releases {ror
the stack determined by gross activaty
stack monitors, in uCi. Releases shall
be cumulative over the calendgar quarter
or year, as appropriate.

Analysis Method

-8 RN - " R =
3.17 x 10 = N [(x/o) Q@ + (X/00 © ]
i i ¥ iy is

i 1 s

years per second.

the air dose factor due to beta

emissions for each identified noble

gas radionuclide. Velues are listed
3

on Table 1IV.A, in mrad/yr per uCi/m .
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5.33 x 10 sec/n ; the highest calculated
v annual average relative concentration fromn
vent releases for any area at or beyond
the SITE BOUNDARY.

-7

{(x/0)

the release of nchle gas radionuclide, i,
iv in gaseous effluents from all vents as
determined by isotopic analysis, in ucCi.
Releases shall be cumulative over the
calendar guarter or year, as appropriate.

(e ]|
"

-8 3
X/Q) = 9,97 x 10 sec/m ; the highest calculated
s annual averaage relative concentration from
the stack releases for any area at or beyond
the SITE BOUNDARY.
) = the release of noble gas radionuclide, i,
is in gaseous effluents from the stack as

determined by isctopic analysis, in ucCi.
Releases shall be cumulative over the
calendar guarter or yeai, as appropriate.

Lurvesl_ance Reguirement 4.8.C.3

e e - —— v —

The dose to an individual from lodine-131, lodine-133, tritium
and radioactive raterials in particulate form aand radionuclides
other than noble cases with halt-lives greater than eight days
in gaseous etiluents released to areas at and beyond the S1TE
BOUNDARY shall be determined by the followinc expression:

-8
D= 3,17 2 10 (CF) (0.5 R | ¥ Q0 + w ¢
s IS v IV

where:

Location is the critical pathway dairy 2103r SSW from vents.

D = critical organ dose, thyroid, from all
pathways, in mrem.
-8
3.17 x 10 = years per second.
(of 4 = 1.09; the correction factor accounting for

the use of Jodine-131 in lieu of all radio-
ruclides released in gaseous e‘fluents includang
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Iodine-133.

- 20 -
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fraction of i1odine releases which are
nonelerental.

=

.

w
"

1M 2
A = 2.61T x 10 m (xrem/yr) ver uCi/sec; the
dose factor for lodine-'31. The dose factor 1is
based on the critical individual organ, thyroid,
and most restrictive age group, infant. See Site
Specific Data.**

-10 -~g
15 = 4.95 x 10 meters ; (D/Q) tor the food
s pathway for stack releases.

Q = the relcase of lIodine-131 from the stack
1S 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 anpropriate.

-9 -2 W
W = 1.14 x 10 meters ; (D/Q) for the food
v pathway for stack releases.

Q = the release of Jodine-131 determined by the
IV effluent samplinc and analysis proaram
(Technical Specification Table 4.8.2), in uCi.
Releases shall be cumulative over the
calendar quarter or year, as appropriate.

—— v ———

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

a. gamma air dose - IV.B.1

b. beta air doze - IV.B.2

Ce organ dose e

The projected dose calculation shall be based on expected
relesse from plant operation. The normal release pathways
result in the maximum releases from the plant. Any alternative

release pathways result in lowver releases and therefore lower
doses,

*% Sec Note 2 1in Lasec
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Surveillance hkeguirement 4.8.D

1f the doses ar calculated by the equationrs in this manual do
not exceed the limits given in Technical Specifications 3.8.B.2,
3.8.C.2, or 3.8.C.3 by more than twvo tines, the conditions of
Technical Specification 3.8.D Lave been met.

It the doses as calculated by the equations in this manual
exceed the limits given in Technical Specifications 3.8.B.2,
3.8.C.2, or 3.8.C.3 by more than two times, the maximum dose or
dose commitwent to a real individual shall be determined
utilizing the methodology provided in Kegulatory Guide 1.109,
"calculation of Annual Doses to Man from Routine keleases of
Reactor Effluents for the Purpose of Evaluatine 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 Special Report to be prepared
in accordance with Technical Svecitication 3.8.D.

The cumulative dose contribution from direct radiation from the
two reactors at the site and from radwaste storage shall be
determined by the following methods:

Cumulative dose contribution trom direct radiation =
Total dose at the site ot interest (as cevaluated

by TLD measurement) -

»ean of hackground dose (as evaluated by TLD's
at background sites) -

Effluent contribution to dose (as evaluated

by surveillance requirement 4.8.D)

This evaluation is in accordance with ANSI/ANS 6.6.1-1979
Section 7. The error using this method is estimated to be

approximately 8%.

Uniocue Reporting Reguiremernt 6.9.2.h.(3) Dose Calculations tor
the kadiation Dose Assesspent keport

The assessment of radiation dores for the radiation dose
assessment report shall be performed utilizing the methodology
provided in Regulatory Guide 1.109, "Calculation of Annual Doses
to Man from Routine Releases of Reactor Efiluents for the
Purpose of Evaluating Cospliance with 10 CFR Part 50, Appendix
I", Kevisioa 1, October 1577. Any deviations from the
methoiology provided in Regulatory Guide 1.109 shall be
docurented 1n the racdiation dose assessment report.

The meteorological conditions concurrent with the time ot
release of radioactive materials (as determined by samplino
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frequency ot measurement) or approximate methods shall be used
as input to the dose model.

The Radiation Dose Assessment Keport shall be submitted within
120 days after Januvary 1 of each year in order to allouw time for
the calculation of radiation doses following publication ot
radioactive releases in the Radioactive Effluent Release Report.
There is a very short turnaround time between the determination
of all radiocactive releases and publication of the Radioactive
Effluent Release Report. This would not allow time for
calculation of radiation doses in time for publication in the
same report.

Surveillance Requirement 4.8.E

The radiological environsental monitoring sawmvles shall be
collected pursuant to Table VII.A.1 from the locations shown on
Figures VII.A.1, VII.A.2 and VII.A.3 and shall be analyzed
pursuant to the requirements of Table VII.A.1.

- 23 -



TABLE VI.A.1 28400\0450

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

Exposure Pathway Number of Samples and Statin» Location-Direction
and/or Sample Sample Station Name and Distance from Peach Botton Discussion

1. Direct Radiation 47 Locations
Site Boundary Vicintiy

1A Peach Bottom On Site, 0.3 miles SE of TLD sites were chosen in accord-

Weather Station §1 Units 2 & 3 ance with Peach Bottom Technical
Specifications Table 3.12-1,

1B Peach Bottom Cn Site, 0.5 miles NW of Ttem 1. Site Boundary <tations

Weather Station #2 Units 2 & 3 all sectors except several along
Conowingo Pond. These sectors are

1C Peach Bottom On Site, 0.9 miles SSE of monitored by stations on the east

South Substation Rd. Units 2 & 3 side of Conowingo Pond. The §
mile vicinity stations cover

1D Peach Bottom On Site, 0.7 miles SE of all sectors.

140 Sector Units 2 & 3

Site Boundary The distant and special interest
stations, as well as several of

18 Peacn Bottom the site boundary and 5 mile

350 Sector Units 2 & 3 vicinity stations provide

Site Boundary information in population centers,
nearby residences, schools, and

1F Peach Bottom On Site, 0.6 miles SSW of control

200 Sector Units 2 & 3 locations.

Hill

1G Peach Bottom On Site, 0.7 miles WNW of
North Units 2 & 3
Substation

1H Peach Bottom On Site, 0.6 miles W of
Site 270 Units 2 & 3
Sector

11 Peach Bottom On Site, 0.6 miles SSE of
Soutk Units 2 & 3
Substation



Fxposure Pathway
and/or Sample

TARLE VI.A.1l

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

Number of Samples and
Sample Station Name

17 Peach Bottom
SitelB80
Sector Hill

1. Peach Bottom
Unit 3
Intake

IM Peach Bottom
Canal Discharge
1NN Peach Bottom
Site

2 Peach Bottom
Site 130

Sector Hill

40 Peach Bottom
Site Area

5 Mile Vicinity

3A Delta, PA
Substation

5 Wakefield, PA
6B Holtwood Dam
Hydroelectric

Station

15 Silver Spring
Road

Station Location-Direction
and Distance from Peach Bottom

On Site, 0.7 miles S of
Units 2 + 3

Located near Unit 3
Intake Structure; 0.2 miles
ENE of Units 2 & 3

a%ed near Canal Discharge
structure; 1.0 miles SE of
Units 2 & 3

On Site, 0.5 miles WSW of
Units 2 & 3

On Site, 0.9 miles SE of
Units 2 & 3

In Site Area about 1.2 miles
SW of tUnits 2 &« 3

3.6 miles SW of Units 2 & 3
At Wakefield, PA 4.6 miles
E of Units 2 & 3

On roof of Hydroelectric
Station, 5.8 miles NW of
Units 2 & 3

3.6 miles N of Units 2 & 3 near
Silver Spring Road

-25-
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TARLE VI.A.]

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

Exposure Pathway Number of Samples and Station Location-Direction
and/or Sample Sample Station Name and Distance from Peach Rottom Discussion

17 Riverview 4.0 miles ESE of Units 2 & 3

Road

26 Slab Road 4,2 miles NW of Units 2 & 3
near Slab Road

31 Pilotown Road 4.9 miles SE of Units 2 & 3
near Pilotown Road

42 Muddy Run 4.2 miles NNW of Units 2 & 3

Environmental Lab

43 Drumore Township 5.0 miles NNE of Units 2 & 3

School

44 Goshen Hill 5.1 miles NE of Units 2 & 3

Road

45 PB - Keeney Line 3.3 miles ENE of Units 2 & 3

46 Broad Creek 4.5 miles SSI of Units 2 & 3
near Flintville Road

47 Broad Creek 4.3 miles S of Units 2 & 3

Scout Camp

48 Macton Sabstation 5.0 miles SS5W of Units 2 & 3

49 pB-Conastone Line 4.1 miles WSW of Units 2 & 3

50 TRANSCO Punping 4.9 miles W of Units 2 & 3

Station

51 Fin Substation 4.0 miles WNW of Units 2 & 3

-26~-



Exposure Pathway
and/or_Samole

TARLE VI.A.1

RADIOLOGICAL ENVIRONMENTAI, MONTTORING PROGRAM

Number of Samples and
Sample Station Name

Distant

12B Phila., PA
3508 Market Street

16 Nottingham, PA
Subs*ation

18 Fawn Grove, PA
19 Red Lion, PA
20 Bel Air, MD

Area

218 Lancaster, PA
Area

24 Harrisville, MD
Substation

Special Interest

4K Conowingo Dam
Power house Roof

14 Peters Creek

22 Eagle Road

Station Location-Direction
and Distance from Peach Bottom

On roof of Radiation
Management Corp.,
Phila., PA, 64 miles
E of Units 2 & 3

12.8 miles E of Units 2 & 3 at
Nottingham Substation

10 miles W of Units 2 & 3 at
Fawn Grove, PA

20.6 miles WNW of Units 2 & 3
at Red Lion, PA

15.1 miles SSW of Units 2 & 3
near Bel Air, MD

19 miles NNW of Units 2 & 3
near Lancaster, PA

10.9 miles ESE of Units 2 & 3
at Harris Substation

On roof of Conowingo Power-
house, 8.6 miles SE of Units
283

1.9 miles ESE of Units 2 & 3 near
the mouth of Peters Creek

2.4 miles NNE of Units 2 & 3
near Bagle Road

.27~
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TABLE Vi.A.1 2840010450

RADTOLOGICAL ENVIRONMENTAL MOKITORTNG 17 GRAM

~xposure Pathway Number of Samples and Station [ ocition-Nirection
ard/or Samnle Samole Station Name and Distince from Prach 3ottom Discussion

23 Peach Bottom Off-site Hill 1.0 miles
150 Sector Hill SSE of Units 2 & 3
Offsite

27 N.'Coopet Road 2.6 miles S of Units 2 & 3

near N. Coopoer Road

32 Slate Hill 2.7 miles ENE of Units 2 & 3
Road near Slate Hill Road

33A Fulton Main 1.7 miles ENE of Units 2 & 3
Weather Station

38 Peach Bottom 3.0 miles E of Units 2 & 3
Road near Peach Bottom Road,

2. Airborne

Radioiodine &

Particulates 5 Locations
1A Peach Bottom - . On Site at Weather Station These stations provide for cover-
(12) Weather Station 1 0.3 miles SE of Units 2 & 3 age of the highest annual
average ground level D/Q near the
1B Peach Bottom - On Site at Weather Station 2, site boundary, the community
Weather Station 2 0.5 miles N of Units 2 & 3 with the highest annual
average D/Q, and a control
locaticn.

2 Peach Bottom Site - On Site, 0.9 miles SE of For radioiodine samples, station
130 Sector Hill Units 2 & 3 1Z is used instcad of station 1A,

It is the sazne location. Padioiodine
3A Delta, PA 3.6 miles SW of Units 2 & 3 cartridges which have been tested
Substation 0.5 miles N of Maryland for performance by the manufacturer

border are used at all times.
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Exposure Pathway
and/or Sample

3. Waterborne

4.

a. Surface

b. Drinking

¢. Sediment from
Shoreline

Ingestion
a. Milk

TABLE VI.A.1l

RADIOLOGICAL ENVIRONMENTAL MONTTORING PROGRAM

Number of Samples and
Sample Station Name

120 philadelphia, PA

1LL. Peach Bottom Units 2
& 3 Intake - Composite

IMM Peach Bettom -
Canal Discharge -
Composite

41, Conowingo Dam -
El. 33 (ft.)
Composite

SE of Units 2 & 3

61 Holtwood Dam -
Hydro-Electric
Station - composite

4J Conowingo Pond
Net Trap 15

Four locations - three
indicator, one control

Station Location-Direction
and Distance from Peach Rottom

62 miles ENE of Units 2 & 3 on
the roof of 2301 Market Street

Continuous Sampler on Site at
Units 2 & 3 Intake,
of Units

Continuous Sampler on Site at
Canal Discharge 1.0 miles SE of

263

Units 2 & 3

Continuous sampler in the
Conowingo Hydro-Electric
Station, about 8.6 miles

Continuous sampler at Holtwood
Hydro-Flectric Station intake
about 5.8 miles NW of Units 2 & 3

Locatedin Conowinqo Pond
about 1.4 miles SE of Units

2 & 3.

-29-
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Discussion

Station 61 is a control lodation
for both surface and drinking water.

Milk samples are taken from several
farms surrounding PBAPS. These farms
include those with the highest dose
potential, as well as control
locations. However, the location of
the frams is not listed herein due
to longstanding agreement with the



Exposure Pathway
and/or Sample

b. Fish

c. Food Products

TARLE VI AL

KADIOLOGICAL ENVIROMNM:TAL MO

Number of Samples and Station Tocation-Direction
Sample Station Name qqq_qiﬁﬁqnqg_[rnn.quqh fottom

Two locations
4 Conowingo Pond

6 Holtwood Pond

2 species each location,
if available: channel
catfish and white crappie

3 locations
1 Peach Rottom Site Area Site arra,

"o

0.9 miles

SE of Unit 2 & 3

6D Holtwood, PA 5.8 mi
283
3 types of hroadleaf

vegetation each location,

if available. Only

if milk sampling is

not performed

les NW of Units
near Feltwood Dam.

-30~-
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Discussior

farms involved, In retarn for bein:
allowed tn sample and .nalyze the
milk, PECo has agreed not to divul:e
the farms' location.

Station 4-Conowingo Pond fish are -
indicator samples, while station
6~Holtwood Pond fish «re control
camples,

Food products are to be samples

as part of the PBAPS Technical
Specification program only if milk
sampling is not performed. The milk
pathway, which results in a qgreater

maximum close to humans than the

vegetation pathway, is monitored

at locations near the site, and is a
better indicator than vegetation
samples. In addition, no crops

grown in the vicinity of Peach

nottom are irrigated with water in

which liquid plant wastes have

been discharged,
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+ ENVIRCNMENTAL SAMPLING STATIONS
AT INTERMEDIATE DISTANCES FRQM PEACH BOTTOM SITE

FICURE vxa.2
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VIII. BASES
Site Specific Data
Note 1: Liquid dose factors, A , for section 111.8 wvere developed
i

using the following site specitic data. The liquid pathways
involved are 4rinking water and fish. The smaximum exposed
individual is an adult.

A = (U/D +# U xBF) K x DF x KC

i v W r i 0 i
U = 730 liters per year; maximum adult usage of drinking
v vater (keg Guide 1.109, Table E-5)
€ = S5,4; average annual dilution at Conowingo intake
K
v = 21 kg per year; maximus adult usage of fish (Reg Guide
F 1.109, Table E-5)

RF = bioaccumulation factor for nuclide, i, in freshvater
i fish. keo Guide 1,109, Table A-1, expect P-32 which
uses a value of 3.0Fr03 pCi/kg per pCi/liter.

5 6 3
K = 1,14 x 10 (10 pcizusi x 10 ml/ka x 8760 hr/yr)
O units conveirsion factor.

DF = dose conversion factor for nuclide, i, for adults in
| total body or bone, as applicable. Reg Guide 1.109,
Table E-11, expect P-32 bone which uses a value of

3.0 x %0 .

RC = 1.16; reconcentration froem PBAPS discharge back through
PBAPS intake.

1he data for D and R{ were derived from data published in
Peach Bottom Atomic Power Station Units 2 and 3 (Docket Nos.
50-277 and 50-278) Radiocactive Effluent Dose Assessment,
Enclosure b, September 30, 1976. All other data except P-32 BFP
and DF were uvced as aiven in Keo Guide 1,109, Revision 1,
October 1977. The F-32 BF and DF were used ir accordance
with information cuoplied in Branagan, E.F., Nichols, C.h., and
Willis, €. A., "The Irportance of P-32 in Nuclear Reactor

Ligquid Eifluents™, NRC, 6/82.
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Note z To develop constaut k for sectiom 1IV.C, the following site
specific data vere used:

R. (D/Q) = X'¢ (L ) F x r x DPL )a (P C1-FP ) -Jits
i

F ap n i D s_e
A A Y
i v p
6
K' = 10 pCi/ Ci unit conversion factor
(¢ = 40 Kgyday; cow's consumption rate
v = 330 1/yr; yearly milk consumption by an infant
ap
-7 -1
A = 9,97 x 10 soc decay constant for I-131
i
-7 -1
b = 5.73 x 10 sec decay constant for removal of
W ectivity in lcaf and plant surfaces.
-3
F = 6.0 x 10 day/liter, the stabhle elenment transfer
n coefficient tor I-131.
T = 1.0 fraction of deposited radioiodine retained in

cow's feed grass.

-2
OFL = 1.39 x 10 mremn/pCi - the thyroid ingestion dose
factor for I-131 in the infant.

f = 0.6; the fraction of the year the cow 1s on pasture
P (averace of all farms)
f = 0.484; the traction of cow teed that is stored feed
- while the cow is on pasture (average of all farms).
2
Y = 0.7 Kg/m - the agricultural productivity of pasture
o feed grass.

re
i

= 2 days - the transport timze from pasture to cow, to
f milk, to receptor.

38~
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The pathway is the grass-cow-milk incestion pathway. These
data were derived trom data published in Peach Bottom Atomic
Power Station Unitz 2 and 3 (Docket Nos. 50-277 and 50-278)
Radioactive Et€lucar Dose Assessment, Enclosure A, Septeaber
30, 1976. 4Ail other deta were uced as given in Reg Guide
1.109, kevision 1, Octoter 1977.

Surveillance Reguirement 4.8.B.2 liguid Pathway Dose Calculations

The equations for calculatinc the doses due to the actual relearse
rates of radioactive materials in liquid effluents wvere 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 CFk Part 50, Appendix I",
Revision 1, October 1977 and NUREG-0133 "Preparation of Radiolocical
Eftluent Technical Specifications for Nuclear Power Plants™, October
1978.

Surveillance Reguirement 4.8.C.1

_—— T e e e e

The eguatione for calculating the dosos due to the actual release
rates of radioactive noble gases in gaseous effluents were developed
from the methodoloqy provided in Reculatory Guide 1.109, "Calculation
ol Anuual Loses to %an trom Routine Releases ot Reactor Fftluents tor
the Purpose of Bvaluating Compliance with 10 CFR Part 50, Appendix I%,
Revision 1, October 1977, NUKEG-0133 "pPreparation of Radiolooical
vrtluent Technical Specifications for Nuclear FPower Flants™, August
1976, and the ctmospheric dispersion sodel presented in Information
Reguested in Pnclosure 2 to letter from George lear to F. G. Bauel
dated Pehruary 17, 1976, Septezber 30, 1976. The specified egquations
provide for determininc the air doses in areas at and beyond the SITE
BOUNDARY based upon the historical averace 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
Isntopic Analysis Method. Assuming the release rates given in
Radioactive Effluent Dose Assegsment, September 30, 1970, the values
calculated by the Gross kelease Method for total body dose rate and
skin doce rate are 6.0 times and 5.7 times, respectively, the values
calculated by the Isotopic Analysis Method.

The model Technical specification LCO for all radionuclides and

radioactive materiale in particulate from and radionuclides other than
noble gases reguires that the instantaneous dose rate be less than the
e¢quivalent of 1300 mresm per ycar, For the purpose ot calculating this
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instantaneous dose rate, thyroid dose from iodine-131 through the
inhalation pathway will be used, Since the operating history to date
indicates that iodine-131 releases have had the major dose impact,
this approach is appropriate. The value calculated is iuncreased by
nine per cent to account for the thyroid dose from all other nuclides.
This allows for expedited anmalyeie and calculation of compliance with

the LCO.
surve e_Requirement &.8.C.2

Dose Xoble Gases

The equations for calculating the doses due to the actual release
rates of radicactive noble gascs in caseous effluents were developed
from the methodology provided in Requlatory Guide 1.109, "Calculation
of Annual Doses to Man from Routine Releases of Reactor Effluente for
the Purpose ot Evaluating Compliance with 10 CFR Part 50, Appendix 1",
Reviesion 1, October 1977, NUREG-0133 "Preparation of Radiological
Effluent Technical Specifications for Nuclear Power Plants™, Rugust
1976, and the atmospheric dispersion model presented in Information
hequested in Pnclosure 2 to letter from George lLear to B, G. Bauer
dated February 17, 1976, September 30, 1976. The specified equations
provifde for aetermining 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 Relecase
Method is much more conservative than the dose calculated by the
1sotopic Analysis Method. Assumina the release rates given 1in
kRadiocactive Effluent Dose Ascessrent, September 30, 1976, the values
calculated by the Gross kelease Method for total body dose rate and
skin dose rate are 4,3 times and 7.2 times, respectively, the values
calculated by the lsotopic Analysis Method.

Dose, lodipe-131, lodine-133, Tritium, and Radioactive Material in

—_—— e = e ———

The eguations for calculating the doses due to the actual release
rates of radioiodines, radioactive material in particulate form, and
radionuclides other than noble gases with half-lives greater than &
days were developed using the methodology provided in Regulatory Guide
1.109, "Calculation of Annual Doses to Man from Routine Releases o1
Reactor Etfluents for the Purpose of Evaluating Compliance with 10 CFk
part 50, Appendix 1", Revision 1, October 1977, NUREG-0133,
"preparation of Radiological Effluent Technical Specifications for
Nuclear Power Plants"™, October 1978, and the atmospheric dispersion
model presented in Information Reguested _in_ Enclosure 2 to letter from
Georga lear to E. G. Bauer date¢ February 172, 1976, September 30,
1976. These equations provide for determining the actual doses based
uoon the historicezl average atmospheric conditions.
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cospliance with the 10 CFR 50 limits tor radioiodines, radioactive
materials in particulate form and radionuclides other than noble gases
with half lives greater than eight dave is to be determined by
calculating the thyroid dose from iodine-131 releases. Sinuce the
iodine-131 dose accounts for ¥2 percent of the total dose to the
thyroid, the value calculated is incr=aseld Ly nine percent to account

for the dose from all other nuclides.

gl



