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INTRODUCTION

This OFFSITE DOSE CALCULATION MANUAL {UlCiH, aescisves ite methodology and
parameters to be used in the calculation of offsite doses due to radiocactive
liquid and gaseous effluents and in the calculatioa »f liquid and gaseous
effluent monitoring instrumentation alarm/trip setpoiats. The ODCM also
contains a list and graphic description of the specific sample locations

for the radiological environmental monitoring program.

The ODCM will be maintained at the Station for use as a reference guide
and training document of accepted methodologies and calculations. Changes
in the calculational methods or parameters will be incorporated into the
ODCM in order to assure that the ODCM represents the present methodology
in all applicable areas.

The methodology stated in this manual is acceptable for use in demonstrat-
ing compliance with 10 CFR Part 20.106, 10 CFR Part 50 Appendix I, and

40 CFR Part 190. Only the dose attributable to the Davis-Besse Nuclear
Power Station is éonnidered in demonstrating compliance with 40 CFR

Part 190.

More conservative calculation methods and/or conditions (e.g., location
and/or exposure pathways expected to yield higher computed doses) than
appropriate for the maximally exposed person may be assumed in the dos

evaluations.

For the calculation of individual doses from gaseous effluents, the
receptor is selected on the basis of applicable exposure pathways identi-
fied in the land use census. Methodolugies and pathways considered in
NUREG-0133 are comsistent with those in the UDCM.

For liquid releases, doses are evaluated for the drinking water and

freshwater fish pathways. In the Great Lakes region, invertebrates do
not constitute a direct ingestion pathway to man.
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1.0 LIQUID EFFLUENTS

1.1 Liquid Effluent Monitor Setpoints

adiel Liquid Radwaste Effluent Line Monitors

Liquid Radwaste Effluent Line Monitors provide alarm and
automatic termination of release prior to exceeding the
concentration limits specified in 10 CFR Part 20, Appendix B,
Table II, Column 2 at the release point to the unrestricted
area. To meet this specification, the alarm/trip setpoints
for liquid effluent monitors and flow measurement devices
are set to assure that the following equation is satisfied:

cf <C, (1-1)

where:

» = the effluent concentration limit (RETS, sectiom 3.11.1)
implementing 10 CFR Part 20.106 for the site,
in uCi/ml

0
"

the setpoint, in pCi/ml, of the radiocactivity
monitor measuring the radioactivity concentration
in the effluent line prior to dilution and sub-
sequent release; the setpoint, which is propor-
tional to the volumetric flow of the effluent
line and inversely proportional to the volumetric
flow of the dilution stream plus the effluent
stream, represents a value which, if exceeded,
would result in concentraticas exceeding the
limits of 10 CFR Part 20.106 in the unrestricted area
f = the flow setpoint as measured at the radiation
monitor location, in volume per unit time, but in
the same units as F, below
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the dilution water flow setpoint as measured
prior to the release point in volume per unit
time.

At Davis-Besse Unit 1, the available dilution water flow
(F) is constant for a given release, and the waste tank
flow (f) and monitor setpoint (c) are set to meet the
condition of Equation 1-1 for a given effluent concentra=-
tion, C. The method by which this is accomplished is as
follows:

1) The isotopic concentration for a waste tank to be
released is determined by the analyses required in
RETS Table 4.11-1. The ratio of the concentration to
the unrestricted area MPC (10 CFR Part 20, Appendix B,
Table II, Column 2) is calculated with the equation:

C (1-2)
8i
i i
where:
FMPC = fraction of the unrestricted area MPC
Cgi = concentration of each radionuclide i measured

in each tank prior to release (uCi/ml)

MPC. =  unrestricted area MPC for each radionuclide
i from 10 CFR Part 20, Appendix B, Table II,
Column 2. For dissolved and entrained noble
gases a value of 2 x 107% puCi/ml shall be
used.
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The total or gross beta or gamma activity alone may be
used to conservatively determine the MPC fraction by
the equation:

mec = Gt (1-3)
1x10 7
Where:
Ct = the total or gross beta or gamma activity
1 x 1077 = MPC value for an unidentified mixture of

radionuclides (from footnote 3.b to 10 CFR
Part 20, Appendix B).

2) The MPC fraction (FMPC) as determined for each batch
used te calculate a Dilution Factor, D.F., which is
the ratio of total dilution flow rate to tank flow
rate required to assure that the limiting concentra-
tion of 10 CFR Part 20, Appendix B, Table II, Column 2
are met at the point of discharge.

D.F. = FMPC (1=4)
SF.

where:

D.F. dilution factor

S.F. = an administrative safety factor normally
applied at Davis-Besse which causes the
calculated Dilution Factor to be 3.33 times
larger than the dilution factor required for
compliance with 10 CFR Part 20 limits.
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3) The maximum permissible waste tank flow rate, fd’ is

calculated based on a fixed dilution flow rate, F

d:
. PR F f
fd ="d+ 'd= "d for "d > “d (1=5)
D.F. D.F.

where:
Fd - 0.9 x (dilution flow rate), as readout in

control room
fd - maximum permissible waste tank flow rate
D.F. = Dilution Factor from Step 2.

NOTE that the equation is valid only for D.F. >1; for
D.F. <1, the waste tank concentration meets the limits
of 10 CFR Part 20 without dilution, and fd may take on

any desired value.

4) The minimum dilution flow (F), and waste tank maximum
flow rate setpoiant (f) are calculated as follows:

F= Fd = 0.9 x actual dilution flow rate as observed
from the control room readout,
f =0.9x f, = 0.9 calculated maximum waste tank

d
flow rate for the stated release

conditions.

A coatrol room alarm occurs if the dilution flow rate
falls below the preset flow rate, or if the tank flow
rate exceeds 0.9 of the preset flow rate, and the
release is terminated.

DAVIS-BESSE, UNIT 1 1.0-4




The monitor setpoint may now be specified based on the
values of F, and f which were specified to assure that
releases are maintained below the concentrations of

10 CFR Part 20, Appendix B, Table II, Column 2. The
monitor setpoint in counts per minute (cpm) is taken
from the monitor calibration graph (e.g., Figure 1) to
correspond to three times the concentration in the
batch,

S.P. =3 x A (uCi/ml) (1-6)
where:

S.P.

the monitor setpoint obtained from the

calibration curve for the monitor (cpm)

3
"

total radiocactivity concentration in the
batch

A=3C
i 8

or, if based on gross or total beta or gamma
analysis,

Normally, only one liquid release is conducted at a

time. If more than one release of radioactive effluents
is conducted simultaneously, the setpoints for the
individual radiation monitors for the combined releas-
es will be set to prevent exceeding the concentrations
of 10 CFR Part 20, Appendix B, Table II, Column 2 in

the environment.

NOTE that the setpoint contains a factor of conserva-
tism, even if the calculated setpoint tank flow rate
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is attained, since the calculated rate contains the
factors as shewn:

0:3 x0.9x 3 =0.81

__ fraction of limit for trip setpoint

__multiplier for setpoint from equation (1-4)

__ waste tank rate margin

__ dilution factor margin

In practice, the actual tank flow rate normally is
many times less than the calculated tank flow rate,
thus providing an additional safety factor during a
release.

v Turbine Building (Floor Drains) Sump Effluent Line

(Applicable upon completion of modification)

The purpose of the monitor for the turbine building sump
effluent line (or Unit Storm Sewer Outlet) is to detect
abnormal radionuclide concentrations in the sump effluent
system. Because the only sources to the sump effluent
system are from the secondary steam system, activity is
expected in the turbine building sump effluent system only
if a significant primary-to-secondary leak is present. If
a primary-to-secondary leak is present, the activity in the
sump effluent system would be comprised of o.ly those
radionuclides found in the secondary system, but with
reduced activity from decay and dilution.

Until activity is measured in the secondary system, it will
not be practical to select radionuclides on which to

calculate the setpoint of the inline monitor. The monitor
is, therefore, cperated normally as a gross gamma detector
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|
A

at the lowest practical activity level to prevect false
alarms. The lowest practical level has been determined to
be three times the background count rate of the monitor
when filled with clean water.

When activity above the level specified in RETS Table 4.11-1
is detected in the secondary system, the principal nuclide
or nuclides comprising a major fraction of the activity in
the secondary system condensate will be identified by gamma
ray spectroscopy in the laboratory. The monitor setpoint
will then be determined as follows:

1) The isotopic concentration for the turbine building
sump effluent is determined by the sampling and
analytical requirements per RETS Table 4.11-1 (only
required when secondary system concentration exceeds
10°5 uCi/ml). The ratio of the concentration to the
unrestricted area MPC is calculated with the equation:

C (1-7)
FMBC = 3 gob
Where:
FMPC = fraction of the unrestricted area MPC
Cgi = concentration of each radivnuclide i measured
in each grab sample
HPCi = unrestricted area MPC for each radionuclide i
from 10 CFR Part 20, Appendix B, Table II,
Column 2. For dissolved and entrained gases,
a value of 2x107% uCi/ml shall be used.
DAVIS-BESSE, UNIT 1 1.0=7



If based on gross or total beta or gamma analysis, the

c (1-8)
t
ek nT

3
"

the total or gross beta or gamma activity

1x10°7

MPC value for an unidentified mixture of radio-
nuclides (from footnote 3.b to 10 CFR Part 20,
Appendix B).

2) The actual dilution factor from fixed flow rates of
the turbine building sump effluent flow rate and
dilution flow rate is as follows:

actual dilutior factor = f + F
4

where:

f = turbine building sump effluent flow rate
(gpm)

unrestricted area MPC fraction is simply: ‘
|
F = dilution flow rate (gpm)
3) The concentration in the turbine building sump which
corresponds to an unrestricted area MPC value after
dilution is calculated from the previously defined

quantities, and is:

+ A L E+7F (1-9)
TP Tt
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where:

 ~ = concentration corresponding to the unrestricted
area MPC value after dilution

A B total radioactivity concentration (pCi/ml)

A=2C
i 8
or, if based on total or gross beta or gamma

analysis,

2>
"
(2]

The calibration curve for the monitor (e.g., Figure 1)
is then used to determine the count rate (cpm) corre-
sponding to the radionuclide concentration (c). The
monitor setpoint is the sum of the calculated count
rate plus the observed background count rate of the
monitor.

To simplify the determination of setpoint or in

the event that the concentration of radioactive
material in the sample from the turbine building sump
is below measurable levels (i.e., less than 5 x 1077
pCi/ml for principal gamma emitters), the value of

1 x 1077 uCi/ml may be substituted for the factor

A (i.e., A =1x10"7).
MPC FMPC

It may conservatively be assumed that the radionuclide
concentrations in the secondary system are identical
to those in the turbine building sump. Therefore, the
results of the sampling and analysis of the secondary
system may be used in conservatively determining the
values of FMPC and ¢, above.
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1.2 Dose Calculation for Liquid Effluents

Technical Specification 4.11.1.2.1 requires that an assessment be
performed at least once every 31 days in any quarter in which radio-
active efflueut is discharged to determine whether the dose or dose
commitment to a person offsite due to radioactive material released
in liquid effluent calculated on a cumulative basis exceeds Specifi-
cation 3.11.1.2. The requirement 1s satisfied by computing the
accumulated dose commitment to the most exposed organ and to the
total body of a hypothetical person exposed by eating fish and
drinking water taken from Lake Erie.

*

X
The dose contribution from all radionuclides identified in liquid

effluents released to unrestricted areas is calculated using the

following expressions:

D_ = dose or dose commitment to organ T, including total

T
body (mrem).
A, =K ;! + Ug BF, DF, ;hetsit:-relat:é in::?;:o: ?;::m;g?:1§::2;
v actor Ifrom radionucii Wﬂl—l

Table 3 of Appendix B).

At2 = length of the Eth time period over which ciﬂ and F2 are
averaged for all liquid releases, in hours.
ciﬂ - average concentration of radionuclide i observed in undiluted
liquid effluent during time period At.2 from aay liquid
release, in pCi/ml. Concentrations are determined
DAVIS-BESSE, UNIT 1 1.0-10



primarily from a gamma isotopic analysis of a liquid
effluent sample. For Fe=55, Sr-89, Sr-90, and H-3, the
last measured value will be used in dose calculations.

Fi = near-field average dilution factor for Ci during any liquid
effluent release. Defined as the ratio of the average
undiluted liquid waste flow during release to the product
of the average flow from the site discharge structure to
unrestricted receiving waters times the near-field dilution
factor of 10 times the collection box factor of 1.0
(Ref. 2).

F2 = average undiluted liguid waste flow
average flow from the site discharge x 10 x 1.0

K = units conversion factor 1.14 x 10°

6 pCi 3 ol hr
(10 &T x 103 %5+ 8,760 -

U = adult water consumption (730 liters/yr) (Ref. 3)

|
i
|
BFi = bioaccumulation factor for nuclide, i, in fish, in pCi/kg
| per pCi/liter from Table 1 of Appendix B (taken from
Reference 3, Table A-1).
DAVIS-BESSE, UNIT 1 1.0-11
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dilution factor from the near-field area within one-quarter
mile of the release point to the potable water intake for
adult water consumption. D, is (57/(10 x 1.0)) = 5.7,
where 57 = lowest dilution factor corresponding to beach
wells located approximately 966 m NW of the discharge point
(Ref. 2). The near-field dilution factor of 10, represents
the mixing <ffect of the discharge structure (Ref. 2).

UF B adult fish consumption (21 kg/yr) (Ref. 3).




dose conversion factor for nuciide, 1, for adults in
preselected organ, T, in mrem/pCi, from Table 2 of
Appendix B (taken from Reference 3, Table E-11).

1.3 Projected Personal Maximum Dose

The dose commitment to a person offsite due to radioactive
material released in liquid effluent may be projected by calcu-
lating the extrapolated total body and most exposed organ dose
commitments to a hypothetical person exposed by eating fish and
drinking water. The potential dose commitments to orgams and to
the total body are computed separately.

The dose commitment to a maximally exposed hypothetical person
will be projected by calculating the doses accumulated during
the most recent three months according to the method described
in Section 1.2 and by assuming that the result represents the
projected doses during the current quarter.

Alternatively, the quarterly dose commitment may be projected by

using the equation:

Pt =91 Dt 1=11)

projected dose commitment (mrem) to organ T (including
total body) for the current quarter

number of davs in a quarter
number of days to date in current quarter

accumulated personal dose to data during the current

quarter via radioactive material in liquid effluent

(mrem).
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1.4 REFERENCES TO 1.0 LIQUID EFFLUENTS

Tl J.S. Boegli, W.L. Britz, R.R. Bellamy, and R.L. Waterfield.
1978. "Preparation of Radiological Effluent Techaical
Specifications for Nuclear Power Plants,” NUREG-0133,
Office of Nuclear Reactor Regulation, U.S. Nuclear Regula-
tory Commission.

1.4.2 D.W. McDougall. 1980. "Aquatic Dilution Factors within
50 miles of the Davis-Besse Unit 1 Nuclear Power Plant.”
Stone & Webster Engineering Corporation.

1.4.3 United States Nuclear Regulatory Commission. 1977.
"Calculation of Annual Dose to Man from Routine Releases of
Reactor Effluents for the Purpose of Evaluating Compliance
with 10CFRS0, Appendix I," Regulatory Guide 1.109, Revision 1.
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2.0 GASEOUS EFFLUENTS

2.1 Gaseous Effluent Monitor Setpoints

.1.1 Station Vent “onitor

The station vent is the only normal radioactive gaseous
release point.

For the purpose of implementation of section 3.3.3.10 of
the RETS, the alarm setpoint level for the station vent
noble gas monitor will be calculated as follows:

0.5 (Rt) 500

Sv = the lesser of or (2-1)
0.5 (Rs) 3000

Where:

Sv B count rate of station vent noble gas monitor at

alarm setpoint level (cpm)

0.5 = safety factor allowing 100% margin for cumulative
uncertainties of measurements (dimensionless)

R = count rate per mrem/yr to the total body
R = count rate per mrem/yr to the skin.

The values of Rt and Rs are dependent on the radionuclide
distribution and are derived by the equations:

R, . C+[ X0y LK @) (2-2)
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where

NG

1.3

DAVIS-BESSE, UNIT 1

C + [(XQyg) § (L, + 1.4 4) éi] (2-3)

count rate of the station vent monitor
corresponding to grab sample radionuclide
concentrations (cpm)

highest sector annual average atmospheric dis-
persion at the unrestricted area boundary

1.83 x 107® sec/m® in the north-northeast sector

total body dose factor due to gamma emissions
from isotope i (mrem/yr per uCi/m®) from Table &4
of Appendix B

rate of release of each noble gas radionuclide i
identified by the sampling and analysis per RETS
Table 4.11-2 (pCi/sec)

skin dose factor due to beta emissions from
isotope i (mrem/yr per uCi/m®) from Table & of
Appendix B

mrem skin dose per mrad air dose

air dose factor due to gamma emissions from

isotope i (mrad/yr per uCi/m®) from Table & of
Appendix B.
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A more conservative setpoint may be calculated to minimize

requirements for adjustment of the monitor by using the

equations:

where:

Ry = €'+ [(X/Qyq)KI (2-4)
Rg = C' #+ [(XWQug)(L + 1.1M)] (2-5)
conservative count rate per mrem/yr to the total

body (Xe-133 detection, Kr-89 dose)

R; - conservative count rate per mrem/yr to the skin
(Xe=133 detection, Kr-89 dose)

c' = count rate of station vent monitor for an
effluent concentration of Xe-133 corresponding
to 1.0 uCi/sec release rate of Xe-133 (cpm)

K - total body dose factor for Kr-89, from Table &4 of
Appendix B

L - skin dose factor for Kr-89, from Table 4 of
Appendix B

M = air dose factor for Kr-89, from Table &4 of
Appendix B

2.1.2 wWaste Gas Decay System and Containment Purge Momitors

The waste gas decay tank releases and containment purges,

in addition to being monitored by the station vent monitor,

are controlied individually to provide additional assurance

that releases do not exceed the limits of Technical Speci-
fications 3.11.2.1.

DAVIS-BESSE, UNIT 1
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The setpoint level (Sd) for discharge through the waste gas
decay system monitor will be calculated in a corresponding

manner:
0.5 (r,) 500

Sd = the lesser of or (2-6)
0.5 (rs) 3000

where:

Sd - count rate of waste gas decay system monitor at

alarm setpoint level
s - count rate per mrem/yr to the total body
R, - count rate per mrem/yr to the skin

The values of T, and r, are dependent on the radionuclide

distribution and are derived by the equations:

£, = c + ((i76NG)§ K qil (2-7)
g, = ¢t ((i7586)§ (L, +1.14,) q,] (2-8)
where:

e = count rate of the waste gas decay system monitor

for radionuclide concentrations to be discharged

(cpm)

.

rate of release of noble gas radionuclide i

=
-
"

(uCi/sec)

4
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For a more conservative, simpler setpoint for the waste gas
system monitor, the equations are:

g, ®c' # [(X/Q )K] (2-9)
NG
rg =’ [(WQ )L+ 1.1M)] (2-10)
NG
where:
té B conservative count rate per mrem to the total
body (Xe-133 detection, Kr-89 dose)
t; = conservative count rate per mrem to the skin

(Xe=133 detection, Kr-89 dose)

¢' = count rate of the waste gas decay system monitor
for an effluent concentration corresponding to
1.0 uCi/sec release rate for Xe-133

The setpoint level fur the containment purge noble gas
monitor will be calculated using the same methodology as
indicated for the waste gas decay system, utilizing the
appropriate corresponding count and release rates.

The calculated setpoint values will be regarded as upper
bounds for the actual setpoint adjustments (ie, setpoint
adjustments are not required to be performed if the exist-
ing setpoint level corresponds to a lower count rate than
the calculated value).

2.2 Gaseous Effluent Dose Rate and Dose Calculations

.2.1 Unrestricted Area Boundary Dose Rate

a. Technical Specification 3.11.2.1a limits the dose rate
in the unrestricted area due to noble gas releases
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mrem/yr, skin. Radiation monitor alarm setpoints are
established to sssure that these release limits are
not exceeded. In the event any gaseous releases from
the station results in the alarm setpoints being
exceeded, an evaluation of the unrestricted area dose
rate resulting from the release shall be performed
using the following equations:

=
i

tb (WNG) f Ki 61 (2'11)

(=
1]

(XQyg) z:. (L, + 1.14) 61 (2-12)

D = total body dose rate (mrem/yr)

o
"

from the station to <500 mrem/yr, total body and <3000
skin dose rate (mrem/yr)
i

x/Q = highest sector annual average atmospheric
dispersion at the unrestricted area boundary

1.83 x 10™® sec/m® in the north-northeast
sector

b. For I-131 and particulates with half-lives greater
than 8 days, Technical Specification 3.11.2.1.b limits
the dose rate to <1500 mrem/yr to any organ. To
demonstrate compliance with this limit, an evaluation
is performed at a frequency corresponding to the
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sampling and analysis time period (e.g., normally once
per 7 days for [-131). The following equation'may be
used for evaluation:

D

(x7Q ) 2 (® Q) (2-13)
I i

where:

D B average organ Jose rate over the sampling
time period (mrem/year)

S

controlling sector annual average atmos-
pheric dispersion at the site boundary for
the inhalation pathway.

n

1.68 x 107% sec/m® in the north-northeast
sector.

dose parameter for radionuclide i, (mrem/yr
per uCi/m®) for inhalation pathway from
Table 5 of Appendix BE. Values for Pi are
derived in accordance with the methods
described in NUREG-0133.

3, = average release rate over the appropriate
sampling period and analysis frequency for
isotope 1, I-131 or other radionuclide in
particulate form with half-life greater than
eight days (pCi/sec).

By substituting 1500 mrem/yr for Do (equation 2-13) and
solving for Qi, an allowable release rate for I-131 can
be determined. Based on the annual average meteorological
dispersion (1.68 x 107® sec/m®) and the child inhalation
pathway (P, = 1.62 x 107 mrem/yr per uCi/m®), the release
rate for I-131 is 44.1 yCi/sec. An added conservatism
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factor of 0.8 has been included in this calculation to
account for any potential dose contribution frem other
radioactive particulate material. For a 7 day period which
is the sumpling and analysis frequency for I-131, the
cumulative allowable release is 26.7 Ci. Therefore, as
long as the I-131 releases in any 7 day period do not
exceed 26.7 Ci, no additional analyses are needed to verify
compliance with the Technical Specification 3.11.2.1.b
limits on allowable release rate.

P il Unrestricted Area Dose to Individual

a. Techn.cal specification 4.11.2.7 requires at least a
monthly assessment of releases of noble gases tc
evaluate compliance with the quarterly dose limits of
<5 mrad, gamma-air dose and <10 mrad, beta-air dose.
The foilowing equations may be used to calculate the
gamma-air and beta-air doses:

- -8 3 (a1l
D, = 317x10 f M, [(x7Qyq)Q; ] (2-14)
& -8 o =
Dg = 3.17x10 f N, (/0600 ] (2-15)
where:
DY = air dose due to gamma emissions for noble

gas radionuclide i (mrad)

i76 = dispersion parameter for unrestricted areas
NG

1.83 x 107% sec/m?

cumulative release of noble gas radionuclide

O
"

i over the period of interest (uCi)
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DB = air dose due tc beta emissions from noble
gas radionuclide i (mrad)

Ni B air dose factor due to beta emissions from
noble gas radionuclide i (mrad/yr per
uCi/m®) from Table 4 of Appendix B.
3.17x10°8 = conversion factor (yr/sec)

b. Technical Specification 4.11.2.3 requires an assess-
ment at least once per 31 days to evaluate compliance
with the quarterly dose limit of <7.5 mrem to any
organ. The following equation may be used to evaluate
the maximum organ dose due to releases of I-131 and
particulates with half-lives greater than 8 days.

- -8 A =

Dp = 3.17 x 10 f Ri(w Q i) (2-16)

where:

Dp = dose or dose commitment to organ p, includ-
ing the total body, from I-131 and radio-
nuclides in particulate form with half-life
greater than eight days (mrem)
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W' = dispersion or deposition parameter

for the controlling receptor location

X/Q' = 1.19 x 107® sec/m® for inhalation
pathway and H-3 dose contribution
via other pathways (from Table 7
of Appendix B)

b/q’ 1.39 x 10°® m™? vegetation path-

R, = dose factor for radionuclide i, (mrem/yr per
uCi/m3) or (m® - mrem/hr per pCi/sec) from
Table 6 of Appendix B. Values for Ri were
derived in accordance with the methods
described in NUREG-0133.

6'. = cumulative release of radionuclide i of
I-131 or material in particulate form in
long-term releases over the period of
interest (uCi).

The location of exposure pathways and the maximum

organ dose may be based on the available pathways in

the surrounding environment of Davis-Besse as identified
by the annual land-use census (Technical Specifica-

tion 3.12.2). Table 7 of Appendix B will be supple-
mented vear!y by including in the Semi-Annual Radicactive
Eifluent Report the applicable exposure pathways as

way (from Table 7 of Appendix B)
identified by the census.
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For the purpose of implementing RETS Technical Speci-

2]
.

fication 3.11.3 on the EPA environmental radiation
dose standard and 6.9.1.13 on reporting, dose calcula-
tions will be performed using the above equations with
the substitution of average or actual meteorological
parameters for the period of interest and applicable
pathways.

2.3 Meteorological Model

31 Long-Term Atmospheric Dispersion

Atmospheric disperzion for long-term releases is calculated
using a mixed-mode, wake-split form of the straight-line
flow Gaussian dispersion model, referenced in Regulatory
Guide 1.111, Revision 1.

Xx/Q =  atmospheric dispersion (sec/m®)
z 2.03 k6 | 1-E ' -0 E (2-17)
" r uo_ °XP 202 | "5z l
z - z - T
where:
k B open terrain recirculation factor at distance r

from Figure 2 of Appendix A.

5 = plume depletion factor at distance r for appro-
priate stability class and effective height from
Figures 3-6 of Appendix A. (Note: This plume
depletion factor applies only to releases of
radiociodines. The depletion factor for noble
gases is unity.)
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AT
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fraction considered as ground level

1.0 for L 5.0
u

2.58-1.58 v for 1.0< v <1.5
u u

0.3-0.06 v for 1.5¢ v <5.0
u u

0 for = >5.0
u

station vent exit velocity (13.4 m/sec)

wind speed at vent height from the 75-m level of

the main meteorological tower (m/sec)

wind speed at ground level from the 10-m level of
the satellite meteorological tower (m/sec)

vertical standard deviation of the plume at
distance r for effective height under stability
category indicated by temperature lapse rate AT
(°C/100m) from Figure 7 of Appendix A.

temperature differential with vertical separation
between the 10-m and 75-m levels of the main

meteorological tower (°K/100m)

effective height of release (m)

hv ¥ hpr . ht

height of station vent
75.3m

2.0-12



additional height due to plume rise (m)
for stability classes A, B, C, D

the lesser of

vd
33

-

subject to, for stable conditions (AT > - 0.5 °K/100m):

the lesser of

d B diameter of station vent
= 2.12 m
Ry i correction for low vent exit velocity (m)

X3 v v
3 I_I.S - E_'d for =% 1.5

"

v
0 for = > 1.5

F =  momentum flux parameter (m*/sec?)

vd, 2
(‘5)
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wr
11

restoring acceleration per unit vertical dis-

placement for adiabatic motion in the atmosphere
8.7 x 107% sec™® for AT < 1.5 (E)

; 1.75 x 1072 sec™? for AT < 4.0 (F)

ht - height of terrain at distance r in sector of
interest (m)

r - downwind distance (m)

z = vertical standard deviation of the plume with

\

|

|

|
2.45 x 1073 sec”? for AT > 4.0 (6)

building wake correction (m)

_ g= 172
the lesser of 0§ + (0'5)%-

or

3 o

z

o
"

height of reactor building
73.5m

I B Long-Term Deposition

Relative deposition per unit area for long term releases is
calculated for a mixed mode release.

D/Q = relative deposition per unit area (m™2)




(1-E) Bt EDg (2-18)

2.55k
r

where:

De = relative deposition rate for elevated releases
from Figures 9 through 11 of Appendix A.

D8 = relative deposition rate for ground level releases

from Figure 8 of Appendix A.

2.4 Definitions of Gaseous Effluents Parameters

b - height of reactor building (m) (Sectionm 2.3.1)

( - count rate of the station vent monitor corresponding to
grab <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>