December 26, 1991

SUBJECT: Offsite Dose Calculation Manual
Revision 4

The General Office Radwaste Processing & Management Staff is
transmitting to you this date, Revision 34 of the Offsite Dose
Calculation Manual. As this revision only affects Catawba
Nuclear Station, the approval of other station managers is not

required. Please update your copy No. $[ , and discard the
affected pages.

instructicns:

Flease replace the entire contents of Sec.ion "C% except Figure
€5.0=1 (1 of 2) with the attached package.

NOTE: Ae this letter, with its attachments, contains “LOEP"

infecrmation, please insert this in front of the December 24, 1991
letter.

Approval Date: _ (v av'y, Approval Date: /a//9/9/
Effective Date: 1,/1/92 Effective Date: 1/1/92
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G. L. Couréﬁoy / W. R, McCollum, Mamsiger
Radiation Protection Manager Catawba Nuclear Station

If you have any questions concerning Revision 34, please call
Jiim Stewart at (704) 373-5444.

James M. Stewart, Jr.
Scientist
Radwaste Processing & Management
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¢dad LIQUID RADWASTE PROCENSING

The liquid radwaste system st Catawba Nuclear Station (CNS) is used to collect
4nd treat fluid chemical and radiochemical by-products of unit operation, The
system produces effluents which can be reused in the plant or discharged in
small, dilute quantities to the environment. The means of treatment vary with
waste tvpe and desired product in the various systems:

A) Filtration - All waste sources are f(iltered dur;zﬂ grocc-utn.. 'n some
cases, such as the Laundry and Hot Shower Tank (LHST) Subsystem of the
Liquid Waste (WL) System, filtratior may be the only treatmenrt required.

B) Adsorption - Adsorption of halides and organic chemicals by activated
charcoal (Carbon Filtration) can be used as needed for the waste streams
in the WL Svystem.

C) lon Exchange - lon exchange is used to remove radiocactive cations
(cobalt, manganese) and anions (iodone) from the waste stroams. This
process can be used on all waste streams as needed.

D) Gas Stripping - The fluids processed in the WL System does not contain
entrained fission gases. Those fluids that are processed for recycle,
however, do contain entrained fission gases, Removal of these gaseous
radicactive fission products is accomplished in both the NB and WL
Eveporators. These gases are stored in the Waste Gas Holdup System for
decay prior to release.

E) Distillation and Concentration - Evaporation is used to process
recyclabie liquids for reuse in the primary systems, However, the
evapcrators can be used to process non-recyclable fluids in an emergency
situation. In this case, the distillate wouid be recycled to the primary
systems while the concentrates would be solidified and routed to an
approved low-level waste disposal site.

Figure C1.0+-1 is a schematic representation of the liquid radwaste sysiem at
Catawba.

C-1 Rev. 30
171/91
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Table C1.0-1
‘ ABBREVIATIONS

Systems:

CM - Condensate System

KC » Component Cooling

NB - Boron Recycle

RL - Low Pressure Service Water

RN - Nuclear Service Water System

WC - Conventional Waste Water Treatment
WL - Liquid Waste Recycle

WP - Turbine Building Sump

W8 - Nuclear Solid Waste Disposal

{Tanks:

BA - Boric Acid Tank
FDT - Floor Drain Tank
IHST - Laundry and llot Shower Tank
ST - Mixing and Settling Tank
. NCDT - Reactor Coolant Drain Tank
RHT - Recycle Holdup Tank
RMT - Recycle Monitor Tank
RMWST - Reactor Makeup Water Storage Tank
SGDT - Steam Generator Drain Tank
VUCDT - Ventilation Unit Condensate Drain Tank
WDT - wWaste Drain Tank
WEFT - Waste Evaporator Feed Tank
WMT - Waste Monitor Tank

Table C1.0+1
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‘:. 2 GASEDUS RADWASTE SYSTEMS

e gpaseous waste dispose! system for Catawba is designed with the capability
of processing the fission-product gases from contaminated reactor coolant
fluids resulting from operation. %ho system shown schematically in Fig. C1.0-
2 is designed to allow for the retention and subsequent decay of the gaseous
fission products generated from the reactor coolant system via the chemical
and volume contro’ system and/or the boron recycle system in order to limit
the need for intentional discharge of high level radicactive gases f{rom the
waste gas holdup tanks. Sources of low-level radicactive gaseous discharge to
the environment include periodic purging operations of the containment, the
auxiliary building ventilation system, the secondary system air ejector and
decayed WG Tanks. With respect to purging operations, the potential
contamination is expected to arise from uncollectible reactor coolant leakage.
With respect to the air ejector, the potential source of contamination will be
from leakags of the reactor coolant to the secondary system through defects in
steam generator tubes. The gaseous waste disgo:nl system includes two weste
gas compressors, two catalytic hydrogen recombiners, six gas decay storage
tanks for use during normal power generation, and two gas decay storage tanks
for use during shutaown and startup operations, and for pressure relief.

£1.2:1 Gas Collection System

The gas collection system combines the waste hydrogen and fission gases from
the volume control tanks and that from the boron recycle gas stripper
avaporator produced dur;ng normal operation with the gas collected during the
shutdown degasification (high percentage of nitrogen) and cycle it through the
catalytic recombiners converting all the hydrogen to water. After the water
is removed, the resulting gas stream is transferred from the recombiner into
the gas decay tanks, where the accumulated activity may be contained. From
the decay tanks the gas will flow back to the compressor suction to complete

th circuit.
' 1.2:2 Containment and Auxiliary Building Ventilation

Nonrecyeclable reactor coolant leukl?c occurring either inside the containment
or inside the auxiliary building will generate gaseous activity. Gases
result-ing from leakage inside the containment will be contained until the
containment air is released through the VQ or VP system. The containment
atmosphere will be discharged through a charcoal adsorber and a particulate
filter prior to release to the atmosphere.

Gases resulting from leakage inside the auxiliary building are released, with-
out further decay, to the atmosphere via the auxiliary building ventilation
system. The ventilation exhaust from potentially contaminated areas in the
auxiliarg building is normally unfiltered. Illowever, on a radiation monitor
alarm, the exhaust is passed through charcoal adsorbers to reduce releases to
the atmosphere.

€c1.2.3 Secondary Systems

Normally, condensate flow and s“eam generator blowdown will go parallel
through 4 of the 5 condensate polishing demineralizers to remove activity and
harmful ions from the water. Noncondensable gases will be taken from the
secondary system by the condenser steam 1ir ejector and are passed through a
radiation monitor to the unit vent

Figure C1.0+-2 is a schematic representation of the gaseous radwazte system at
Catawba.
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0 RELEASE RATY CALCULATION

eneric release rate :alculations are presented in Section 1.0; these calcula-
tions will be used to calculate release rates for Catawba Nuclear Station,

(2.1 LIQUID RELEASE RATE CALCULATIONS
There are two potential release points at Catawba, They are as follows:
& Liguid Waste Effluent Discharge Line (WL)

2. Conventional Waste Water Treatment System Effluent line (WC)

62.1.1 Liguid Waste Effluent Dischaige Line (WL)

There are three low-pressure service water pumps with a minimum flow rate of
16,500 8pa each and four nuclear service water pumps with a minimum flow rate
of 9,00 ;g: each which provide the require digution water needed for a
release. e LPSW system flow rate monitor has a variable setpoint which
terminates che release by closing an isolation valve should the dilution flow
fall below the setpoint. Releases can either be made via EMF-49 which uses
isolation valve IWL124, or EMF-57 which uses isclation valve IWLX28. The
f?llowxng is & typical equation which can be used to calculate a discharge
flow, in gpu.

n

¥ C
f < ’RL [ X))+ o pA __i ]
i=] HPC‘

where:

. f = the undiluted effluent flow, in gpm.

FRL = actual low pressure service water flowrate, in gpm.

@ = the recirculation factor at equilibrium (dimensionless), 1.027.
0 = 1.027

N 120 cfs
QE- = 1 #0400 cts

i

o= 1+

where:
Q, = average dilution flow (120 cfs)
R
QH = asverage flow past Wylie Dam (4400 cfs)

c = the concentration of radionuclide, i, in undiluted effluent as
determined by laboratory analyses, in uCi/ml.

MPC. = the concentration of radionuclide, i, trom 10CFR20, Appendix B,
L Table II, Column 2. [f radionuclide, i, is a dissolved noble gas,
the MPCi = 2,0E~04& uCi/mi.

X = factor used to raduce the WL flowrate (f) to allow the WC system
to release simultaneously. F.r rxample, 0.9 would allow (0% of
the stations releases to be W,

Rev: 20
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‘.1.2 Convent ional wWaste water Treatment System Effluent Line (WC)

e conventional waste water treatment system .ffluent is potentially radio-
sctive; that 18, it is possible the effluent will contain measurable actavity
above background., [t is assumed that no activity is presant in the effluenc
until indicated by periodic analysis of the composite sample collected on that
line. The water sources listed below that are normally discharged via the
~onventional waste water treatment system and/or the Turbine Building Sump
will be diverted if they will cause the WC discharpe to exceed udministrative
limits designed to ensure that station release limits will not be exceeded.

a, Section Deleted 1/1/92 Revision 34
b. Auxiliary Feedwater Sump Pumps and Floor Drain Sump Pump Line

Normally the discharge line coming from these sumps will discharge into
the Turbine Building sump, but if activity is detectsd above its
monitor s setpoint, the discharge flow will automatically be routed tc
the floor drain tank for processing and later be discharged through the
liquid waste effluent line. Subsequent radicactive releases may be
allowed to discharge into the TBS if administratively contrelled to

assure that release limits are not exceeded.
Steam Cenerator Blowdown Line

Normally the discharge from the Steam Generator Blowdown will be pumped
to the Turbine Building Sump, but if activity is detected above its
monitor s setpoint, each blowdown flow control valve, the atmospheric
vent, and the valve to the Turbine Building Sump will close, thus
terminating the discharge. Blowdown can only be continued by venting the
steam to D" heater and oumping the liquid to the condensate system.

.. Turbine Building Sump Discharge Line

Normally the discharge from the Turbine Building sump will go into the
conventional waste water treatment system, but .- actisity 1s detected
above its monitor's setpoint, the sump pumps A, B, and C will stop and an
alarm actuated. The Turbine Building sump discharge line can then either
be routed to the steam generator drain tanks fer processing, or allowed
to continue being discharged via the circuit with proper administrative
controls implemented to assure that release limits are not exceeded,

Neav {4




q.2 GASEOUS RELEASE RATE CALCULATIONS

o unit vent is the release point for waste gas decay tanks, containment air
releases, the condenser air ejector, and auxiliary building ventilation. The
condenser air ejector effluent is normally considered nonradioactive; that is,
it is unlikely the effluent will contain measurable activity above background.
[t is assumed that no activity is present in the effluent until indicated by
radiation mmnitoring measurements and/or by analyses of periodic samples
collected on that line. Radiation monitoring alarm/trip setpoints in con-
Junction with administrative controls assure that release limits are not
axceeded. see section C.3.0 on radiation monitoring setpoints.

The Auxiliary Monitor "ank Building (AMTB) ventilation system and lab hoods
are exhausted directly through a vent on the AMTE., The process areas of the
AMTB ventilation pass through particulate and charcoal filters. The effluent
is normally considered nonradicactive; however, the potential for release of

radiocactive effluents remains with certain job evolutions that may take place
in the AMTB.

The following calculations, when solved for flowrate, are the release rates
for noble gases and for radioiodines, particulates and other radionuclides
with half-lives greater than 8 days; the most conservative of release rates
calculated in C2.2.1 and C2.2.2 shall control the reiease rate for a single
release point, 98% of the controlling release rate calculated is apportioned
to the unit vent and 2% is apportioned to the AMTB vent (assuring simultaneous
releases from both points do not exceed the controlling release rate for a
singie point).

€2.2.1 Noble Cases
1; Ki {(m)Qi] < 500 mrem/yr, and

i
‘ L(L +1.1M) [(m)ois < 3000 mrem/yr
i
where the terms are defined below.
62.2.2 Radioiodines, Particulatas, : - jith T 1/2 >
8 Days

EP [WQ,] < 1500 mrem/yr
i & i

where:
K. = The total body dose factor due to gamma emissions for each identified
4 noble gas radionuclide, in mrem/yr per WCi/m' from Table 1.2-1.

Li = The skin dose factor due to beta emissions for each identified noble
gas radionuclide, in mrem/yr per uCi/m’ from Table 1.2-1.

Hi = The air dose factor due to gamma emissions for each identified noble
gas radionuclide, in mrad/yr per uCi/m’ from Table 1.2-1 (unit conver-
sion constant of 1.| mrem/mrad converts air dose to skin dose)

Pi = The dose parameter f{or radionuclides other tnan noble gases for the
inhalation pathway, in mrem/yr per uCi/m’ and for the food and ground
plane pathways in m?s (mrem/yr) per lCi/sec from Table 1.2-2. The dose
factors are based on the critical individual organ and most
restrictive age group (child or infaut).

.1 = The release rate of radionuclides, i, in gaseous affluent from all

release points at the site, in pCi/sec.

PO

C=5 Rav., 34



(X/Q) = 3,10E-05 sec/m’. The highest calculated annual average relative
concentration (dispersion parameter) for any area at or beyond
the unrestricted area boundary. The location is the NNE sector
8 0.5 miles.

= The highest calculated annual average dispersion parameter for
estimating the dose to an individual at a location in the unrestricted
area where the total inhalation, food and ground plane pathway dose is
determined to be a4 maximum based on operational source term data, land
use surveys, and NUREG-0133 guidance,

W = 3.1E-08 sec/m’, for the inhalation pathway. The location is
the NNE sector @ 0.5 miles.

W= 1.1E-07 meter *, for the food and ground plane pathways. The
location is the NNE sector @ 0.5 miles.

' ¢ 72E42C,
Q = kyC.f ¢ ky = 4.72E42C

where:

= the concentration of radienuclide. {. in undiluted gaseous effluent,
in WGi/ml,

= the undiluted effluent flow, in cfm

il

conversion factor, 2.93E&4 ml/ft?

= conversion factor, AEl sec/min
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BWPsing the generic calculations presented in Section 2.0, final effluent

radiation monitoring setpoints are calculated for menitoring as required by
the Technical Specatications.

All radiation monitors for Cilawba are off-line except EMF-50 (Waste Gas
System) which 18 in-line. These monitors alarm on low flow: the minimum {low
alarm level for both the liguid monitors and the gas monitors is based on the
manufacturer s recommendations except EMF-50. These monitors measure the
activity in the liquid or gas volume exposed to the detector. Liquid monitors
are indepenuent of flow rate if a minimum flow rate is assured. Gaseous
monitors are dependent on pressure or vacuum. Particulate monitors are
depenaent on flow rates.

Radiation monitoring setpoints calculated in the following sections are
expressed in accivity concentrations; in reality the monitor readout is in
counts per minute. Station radiation monitor setpoint procedures which
correlate concentration and counts per minute shall be based on the following
relationship:

& e
e 2.22 x 10e V

where:

= the gross activity, in uCi/ml

= the count rate, in cpm

,22 x 10 = the disintegration per minute per uCi

= the counting efficiency, cpm/dpm

= the volume of fluid exposed to the detector, in ml.

<®rtim O

Qor those occurrences when simultaneous releases of radioactive material must
e made, monitor setpoints will be adjusted downward in accordance with
Station Procedures to insure that instantaneous concentrations will not be

exceeded,
£3.3 LIQUID RADIATION MONITORS
€3.1.1 Waste Liguid Effluent Line - EMF 49 and EMF 37

As described in Section C2.1.1 on release rate calculations for the waste
liguid effluent, the reiease is controlled by liriting the flow rate ot
effluent from the station. Although the release rate is flow rate controlled,
the radiation monitor setpoint shall be set to terminate the release 1f the
affluent activity should exceed that determined by laboratory analyses and
used to calculate the release rate. A typical radiation monitor setpoint may
be calculated as follows:

& £ UES;%_E < 2.4BE=05 uCi/ml

where:
¢ = the gross activity in undiluted effluent, in uCi/ml

f = the flow from the tank may vary from 0-100 gpm but, for this caleculation,
is assumed to be 100 gpm.

MPC = 1.0E-07 uCi/ml, the MPC for an unidentified mixture
o0 = 1.027 (See Section C2.1.1)

= the dilution flow may vary as described in section C2.1,1, but 1is
conservatively estimated at 25,500 gpm, the minimum flow available.

a9
-~ Nl ._)
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=37, Simultaneous releases may occur, however, if proper station
ocedures are followed to insure that instantaneous concentration limits will
net be exceeded,

Q}{mally. discharges from the WL system will be limited to either EMF-49 or

oz 0 B | Section Deleted 1/1/92 Revision 34 |
$3.1.3 Auxdliary Feedwater Sump Pumps and Floor Drain Sump fump - EMF 52

As described in Section C2.1.2 on release ra*2 cajculations for the auxiliary
feedwater sump pumps and floor drain sump pump effluents, it is possible that
the effluent will contain measurable activity above background. [t is assumed
that the effluent activity is less than the monitors setpoint until indicated
by a radiation alarm. Since the sumps are discharged automatically, the
radiation monitor setpoint will initially be set at 1.0E-06 uCi/ml (the
monitor' s minimum practical setpoint) plus background to assure that no
activity is unknowingly discharged into the Turbine Building sump. The set-
point may be changed after initial detection to allow positive control of
effluent releases using the guidance given in Section C3.1.5.

C3.1.4 { - N4

As described in Section C2.1.2 on Release Rate Calculations for the Steam
fenerator Blowdown, it is possible that the effluent will contain measurable
aetivity above its monitors setpoint, It is assumed that no activity is

resent in the effluent until indicsated by radiation monitoring. Since the
team GCenerator Blowdown line is discharged automatically, the radiation
monitor setpoint will be tnitinllg set at 1.0E~06 uCi/ml (the monitor s
minimum practical setpoint) plus background to assure no activity is
unknowingly discharged into the Turbine Building sump. The setpoint may be
changed after detection to allow positive control of effluent releases using

.he guidance given in Section C3.1.5

1/1/92
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g 1o & | < _= _EMF 31
.« described in Section C2.1.2 on release rate calculations for the turbine
building sumps, it is possible that the effluent will contain measurable
activity above its monitor setpoint. Since the sump contents are discharged
sutomatically, the radiation monitor setpoint will Ce initially set at 1.0E-06
WCi/mi (the monitor's minimum practical setpoint) plus background to assure
that no activity is unknowingly discharged into the WO system, Should
radicactive effluent releases need to be made from the TBS via the wC system a
typical monitor setpoint may be calculated as follows:

¢ SMRCXE . | L2p-06 uCi/ml

where:
¢ = the gross activity in undiluted effluent, i{n pCi/mi

f = the undiluted effluent flow in gpm: for this exampie the flow is from the
Turbine Building Sumps and is assumed to be 250,300 gailons/day or «175

gpm.
MPC = |.0E+07 uCi/ml, the MPC for an unidentified mixture

9 = 1.027 (See Section C2.1.1)

F = the dilution flow, in gpm, available to dilute the undiluted effluent
discharge flow (f);, for this example it is 4ssumed that 2550 gpm (10% of
the stations RL minimum flow) will be used to dilute the discharge of the
WC system, This flowrate will allow the WC system to discharge 10% of the
stations MPC and dose limits,
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3.2 GAS MONITORS

' e following equation thall be used to calculate noble gas radistion menitor

setpoints based on Xe-133 (Historical data shows that Xe=133 is the
predominant isotope):

KXTD) Qi < 500 (see Section C2.2.1)
Qi =2 &L,72E402 Cif (see Section C2,2.2)

B
¢, 116/¢

where:
Ci = the gross activity in undiluted offluent, in uCi/ml
f = the flow from the tank or building sources, in cfm
K = from Table 1.2+1 for Xe«133, 2 94E+2 mrem/yr per uCi/m’

X/Q = 3,1E-05, as defined in Section C.2.2.2
As stated in Section C2.2, the unit vent is the release point for the contain-
ment purge ventilation system, _he containment air release and addition
system, the condenser air ejector, and auxiliary building ventilation. The
Auxiliary Monitor Tank Building (AMTB) vent is the release point for the AMTB
ventilation. 98% of the single point conutrolling release rate is apportioned
to the unit vent and 2% is apportioned to the AH*B vent.

For releases from the containment purge ventilation system, a typical
radiation monitor setpoint may be calculated as follows:

Ci < .98(116/f) = 6. 46E~4
where:
f = 150,000 cfm (auxilisry building ventilation) + 26,000 cfm (containment
purge) = 176,000 cfm

For releases from the AMTB ventilation a typical radiation monitor setpoint
may be calculated as follows:

Ci < .02(116/€) = 2. 11E-4&

where:

f = 11,000 cfm (AMTB ventilation)
For release from the containment air release and addition system, the waste
gas decay tanks, the condenser air ejectors, and the auxiliary building
ventilation, a typical radiation monitor setpoint may be calculated as
follows:

Ci « 116/f = 7, 73E-04

where:

f = 150,000 cfm (auxiliary building ventilation)

o= 10 Rev. 34
1/92



Q-.o DOSE CALCULATIONS

4.1 FREQUENCY OF CALCULATIONS

Dose contributions to the maximum individual shall be calculated at least
every 31 days, quarterly, semiannually, and annually (or as required by Tech-
nical Specifications) using the methodology in the generic information
sections or the LADTAP and GASPAR computer programs. Example input templates
for Catawba LADTAP and GASPAR computer program calculations are provided in

Vigures C4.0-1 and C4.0-2. One of these methods shall also be used for any
special reports.

Station long-term historical and dose projection calculations are periodically
performed to determine the station s status with respect to meeting annual
ALARA goals specified in the Catawba Nuclear Station Selected Licensing
Commitment Manual. Such calculations are used to verify that adequate margin
remains during a4 report period to allow normal stations and radwaste system
operation, including anticipated operational occurrences, for the remainder of
the report period withouit exceeding applicable goals. Station dose
projections can be performed using generic methodology, LADVAP an#/or GASPAR,
or simplified dose calculation methods presented in Section C4.3.

Dose calculations that are required for individual pre-release calculations,
and/or abnormal releases shal. not be calculated using simplified dose
calculation methods. 3Station dose projections for these types and others that
are known to vary from the station historical averages shall be calculated by

usinxnthc methodology in the generic information sections or the LADTAF and/or
GASPAR computer codes.

Fuel cycle dese calculations shall be performed annually or as required by
special reports. Dose contributions shall be calculated using the methodology

n the appropriate generic information sections or the LADTAP and GASPAR
omputer programs.

Cé.2 DOSE MODELS FOR MAXIMUM EXPOSED INDIVIDUAL

Cé.2.1 Liguid Efflueuts

Generic methodology for calculating liguid pathway exposures to the maximum
individugl is presented in Section 3.1.1, Catawba site specific parameters to
be used in the generic methodology are presented as f(ollows:

Ay * Tables C4.0-3 through C4.0-6
F, =(fxo)/ (F+f)

Where:

(0. 027 default for projections)

F = Catawba average liguid radwaste flow, gpm (5.39E+04 default for
projections - based on 120 cfs)

4 = Recirculation factor at equilibrium, 1.027

F = Catawba average dilution flow for period of interst, gpm (1.97E+086
default for projections - based on 4400 cfs)

An input templata for Catawba LADTAP computer program calculations is provided
in Figure C4.0-1, The input template includes default dilution parameters.
Radionuclide release input (Ci/period) and optional non-default dilution flow
(CFS) parameters are necessary to perform LADTAP calculations to determine

offsite dose impact from specific releases during the period that dilution
flow is averaged over.




ié-Z-Z caseous Lifluents

‘g8l Noble Cases

Gamma Air and Bota Air Dose

Generic methodology for calculating noble gas airbo.ne pathway gamma air (Dy)
and beta air (Dt) doses is presented in Section 3.1.1.1. Catawba site

;p:iifia parameters to be used in the generic methodology are presented as
ollows:

(X7Q) =  3.10E-5 sec/m*. The highest calculated annual average relative
concentration for any area at or beyond the unrestiicted area
boundary. The location is the NNE sector @ 0.5 miles.

An input template for Catawba GASPAR computer program noble gas airborne
gnthway amma air (Dy) and beta air (D,) dose calculations is provided in

igure C4.0-2, Location 1. The input !amplate inzludes the maximum Catawba
site specific annual average relative concentration parameters. adinnuelide
release input (Ci/period) and optional non-default relative co, -- Lon
parameters are necessary to perform GASPAR calculations to det _..ne offsite
dose impact from specific releases.
v TP g Radioiodines, Particulates, and Other Radionuclides with

T 1,2 ) 8 days

Generic methodology for calculating airborne pathway maximum organ (D_ )
exposures to the maximum individual is presented in Section 3.1.2.2. "xternal
exposure from deposited ground contamination and inhalation exposure pathways
are considereu to exist at all locations offsite. Food pathways (i.e.,
vegetable, meat and milk) are analyzed only at locations where site surveys

ve verified vegetable gardens, meat producing animals, or cow/goat milk

oducing animals exist, howaver. Therefore, the location of the maximum
ndividual may vary depending on the mixture and levels of radionuclides
released during a period of time. Additionally, the critical (or limiting)
age group and organ will vary based on the location (i.e., combination of dose
pathways coutributing dose) and miyture/level of radionuclide releases during
the release period.

Petiorming calculations separately for all potential maximum locations, age
groups and organs assures that a maximum loccation is identified, and that a
conservative estimate is cobtained for maximum offsite dose impacg to any organ
or age group. Catawba site specific meteorological dispersion (X/Q) and
deposition (D/Q) parameters and applicable terrestrial/food pathways for the

potential maximum locations to be analyzed using generic methodology are
presented in Table C4.0-7. ]

An input template for Catawba GASPAR computer program airborne pathway maximum
orgnn (D) dose calculations is providoJ)in Figure C4.0-3, Locations 1 = 5.
RadionucTide release input (Ci/period) and optional non-default meterciogical
parameters and pathway applicability flags are necessary to pertorm GASPAR
calculations to determine offsite dose impact from specific releases.



‘a. 3 SIMPLIFIED DOSE ESTIMATE
4.3.1 Liguid Effluents

For dose estimates, a simplified calculation based on the assumptions
resented in Section C4.2.1 and operational scurce term data is presented
elow. Updated operational source term data shall be used to revise these

calculations as necessary.

m
Dyp = 6-268+05 T (F (T, ) (Copo1qq * 059 Cpur14qy)
=1
where:
6.26E+05 = ' 14E+05 (U /D + U BF.) DF (1.08)
aw W af 1 ait

where:

1.145+05 = 10pCi/uCi x 10°ml/kg + 8760 hr/yr

dau = 730 ¢ /yr, adult water consumption

D = 37,7, dilution factor from the near field area to the nearest potable

¥  water intake.

U‘f = 21 kg/yr, adult fish consumption

BFi = 2, 00E+03, biocaccumulaticn factor for Cesium (Table 3.1-1)

DF = 1,21E-0u, adult, total body, ingesiion dose factor for

411 (g-134 (Table 3.1-2)

..08 = factor derived from the assumption that 93% of dose is from Cs~-134

and Cs-137 or 100% + 93% = 1.08

And where:
¥ gl
: F+ ¢
where:

f = liquid radwaste flow, in gpm
g = recirculation factor at equilibrium,

F = dilution flow, in gpm

‘I" C=13

2l B
1.GCE4

-

{(gsee Section C2.

A
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..3.: Gaseous Lif{luents
eteorological data is providea in Tables C4.0-1 and €4 0+2,

8. 381 Noble Cases

For dose estimates, simplified dose caiculations based on the assumptions in
©%.2.2.1 and operational source term data are presented below. Updated
operational source term data shall be sed to revise these calcuiations as
necessary. These calculations furvher assume that the annual average
dispersion parameter is used and that Xenon+-133 contributes «5% of the gamma
air dose and 80% of the beta air dose.

= % L7E= v 5 ]
DY = 3, 47E-10 [?lXe-133 (2.22)
DB = | 03E-09 !Q].‘(e.133 (1:.25)
where:
3.47E-10 = (3.17E-B)(333) (f?ﬁ). derived from equation presented in

Sectien 3.1.2.1.

1.03E~09 = 13.17E-08) (1050) (X/Q), derived from equation presented in
Section 3.1.2.1

—

X = 3. 1E-05 sec/m’, as defined in Section €2.2.2

/
(QIX.-133 = the total Xenon=-133 activity raleased in uCi

2.22

= factor derived from the assumption that 45% of the gamma air dose is

. contributed by Xe~133.
.25 = factur derived from the assumption that 80% of the bata air dose is
contributed by Xe-133,

céd.3.2.2 Radioiodines, Particulates, and Other Radionuclides with
T 1/2 ) 8 days

For dose estimates, simplified dose calculations based on the assumptions in
C4.2.2.2 and operational source term data are presented helow. U jated
operdational source term data shall be used to revise these calculations as
necessary. These calculations further assume that the annual average
dispersion/deposition parameters are used and that 8% of the dose results
from H-3 ingested by the maximally exposed individual via the vegetable garden
nathway at the controlling location. The simplified dose estimate for
exposure to the thyroid o% a child is:

D= 1,28E-04 w (Q)

f
H-2 '
where:

w = 2,5E-05 = X/Q for vegetable garden pathway, in sec/m’ from Table C4.0-1
for the controlling location (S sector at 0 ' miles).

-

(Q)H_3 = the total Tritium activity released in uCi,
1.28E-04 = (3.173-08)(R¥ (X70]) with the appropriate substitutions for

child thyroid vegetahle pathway factor, RY I§75] for H=-3,

‘ See Section 3.1.2.2

Ray 4

1.28) |



1.28 = factor derived from the assumption that 78% of the total
inhalation, food and ground glane athway dose to the maximally
exposed individual i{s contri
pathway.

C4. b FUEL CYCLE CALCULATIONS

As discussed in Section 3.3.5, more than one nuclear power station site may
contribute to the doses to be considered in accordance with 40CFR190. The
fuel cycle dose assessments for Catawba Nuclear Station must include liquid
and gaseous dose contributions from McGuire Nuclear Station, which is located
approximately thirty miles NNE of Catawba, Fer this dose assessment, the
total body and maximum organ dose contributions to the maximum exposed
individual from the combined Catawba and McGuire liquid and gaseous releases
are estimated using the following calculations:

uted by H-3 via the vegetable garden

DwntT) = DUB(XC) + Dwaklm) + Dws“c) + Dwn(am’

{ | b i i 3
DyptT) = Dyoll ) # Bupll) + Dyt ) + Dyslay)
where:

DwsiT) = Totul estimated fuel cvcle whole body dose commitment resulting
from the combined liquid and gaseous effluents of Catawba and
McGuire during the calendar year of interest, in mrem.

DHO(T) = Total estimated fuel cycle maximum organ dose commitment
resulting from the combined liquid and gaseous effluents of
Catawba and McGuire during the calendar vear of interest, in
mrem.

fuel cycle dose calculation worksheet is provided in Figure C.4.0-4.
‘lli~6~l Liguid Effluents

Liquid pathway dose estimates are calculated using generic methodology or the
LABTAP computer program. The values for (1.) liquid pathway dose
contributions are calculated based on the methodology, values and assumptions
presented in Section C4.2.1. The values for Dg(1.) and Dyl 14) licuid dose
contributions are calculated using the LADTAP temﬁ\utc shown in Figure A&.0-1,
and using the Catawba average dilution flow value for the period ol interest
(5500 cfs default value).

€4.4.2 Gaseous Effluents
Total Body

The methodolo for calculating noble gas airborne pathway whole body
exposures to the maximum individual, Dg' {s derived from Section 3.1.2.1
generic methodology for gamma air and Beta air dose calculations as fol'ows:

Dg = 3.17E-8 I K [(R7Q)Qi! mrem/yr
i=1

Generic methodology parameters K; are described in Section 1.2.1. The Catawba
site specific parameter X/0 value is 3.10E-5 sec/m” as described in Section
$4.2.2.1 for Catawba gamma aiv and beta air dose calculations. Dose
contributions by McGuire via the airborne pathway to the Catawba fuel cycle
whele body dose are trivial and need not be calculated unless a significant
(beyond Tech Spec) reiease takes place at McGuire during the period ~f
interst.
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{1 of 2)
CATAWBA NUCLEAE STATIwN
DISPERSION PARLMETER (X70) FOK LONG TERM RELEASES ° 500 Hk/Yi OR ) _122 HE/OTK
(sec/m”)
Pistance to the control locstiom, (miles) e
Sector 0.5 1.0 1.5 2.0 I 3.0 3.5 4.0 4.5 5
N 2.6E-5 6. 5E-6 2.7E-6 1.5E-6 S.7E-7 6.9E-7 5.2E-7 4.1E-7 3.3E-7 2.8E-7
NNE 3.1E-5 8.1E-6 3.3E-6 1 BE-6 1.2E-6 8.2E~7 6.2E-7 4&.9E-7 4. 0E-7 3. 3E-7
NE 3.9E-5 7. 8E-6 3.2E-6 1.8E-6 1.1E-6 8.0E-7 6.07€-7 4. TE-7 3.9%-7 3.2E-7
ENE 1.5E-5 1. 9E~6 1.6E-6 8.9E-7 S TE~7 h.JE-7 3.1E-7 2.4E-7 7 0E-7 1.6E-7
E 1.4E-5 i.7E-6 1.5E-6 8.4E-7 5. 4LE-7 3.8E-7 2.98-7 2. IB=7 1.9E-7 1.6E-7
£SE 5 _0E-5 <. 3E-¢6 9.5E-7 5. 3E=7 3.LE-7 2.4E-7 1.8t-7 1.6E~7 1.2E-7 $.7E-8
SE 9.28-6 2.4E~6 9.8E . 5.4E~-7 3.5E-7 2.4E~7 1.8E-7 1.4E-7 1.28-7 9 _8E-E
SSt 1.1E-5 2. 5E-6 1.2E-6 &.4E-7 4. 1E-7 2.9E-7 2.2E-7 1.7E-7 i1 4E-7 i.1E-7
S 2.5E~5 6.4E-6 2.6E-6 1.5E-6 9.3E-7 6.6E-7 S.0E-7 3.9E-7 3. 2E~7 2.TE-7
SSW £.7E-5 4 4E-6 1.8E-6 1.0E-6 6. &4E-7 4.5E-7 3.4E-~7 2.7E-7 Z. 253 1.8E-7
Sw 1.3E-5 3.4E-6 1.4E-6 7.4E-7 4. 7E-7 3.3E-7 2587 1.9E-7 1.5E-7 1.3E-7
WEW 7.0E-6 1.8E-6 7.2E-17 3.9¢~7 2.5E-7 1.7E-7 1.3E-7 i.0E-7 8.2E-8 6.8E-8
¥ 8.9E-¢6 Z.3E-¢ 9.3E-7 S.0E<~7 3.2E+-7 2.2E-7 1.7E-12 1.3E-7 1.1E-7 8 7E-8
wNW & 6E-6 1.7E-6 6.8E-7 3.76-2 2.4 -7 1.7E-7 1.3E~] $.8BE-8 8E.GE-8 & ¢E-8B
N 1.0E-5 2. 6E-6 1.1E-6 5.9E~7 3.8E-7 2.7E-7 2.0E-7 i.6E-7 1.3E-7 3. 387
NNW 1.3E-5 5.3E~6 1.4E-6 7.5E-7 4.8E-7 3.4E-7 2.6E~7 2.6E-7 1.6E-7 1.4E-7

Rev &
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TABLE C40~3

(1012)

LIQUID EFFLUENT DOSE ~ ADULT PARAMETERS
CATAWBA NUCLEAR STATION

An MREM/HR PER UCI/ML

NUCLIDE BONE LIVER T. BODY THYROID KIDNEY LUNG Gi=LU

= 3 QO00E+00 464E~01 4 64E-01 464E-01 464E-01 4 64E-01 4.64E-O1
NA 24 411E+02 411E+02 411E+02 411E+02 411E+02 41M1E+02 411E+02
CR §1 0.00E+00 0.00E+00 1.28E+00 7.65E-01 282E-01 170E+00 3.22E+02
MN 84 O00E+00 439E+03 B8.37E+02 O0.00E+00 1.31E+03 QO0E+00 134E+04
MN 586 0.0CE+00 1.10E+02 196E+01 0.00E+00 1.40E+02 OO00E+00 3852E+02
FE s§ 86SE+02 489E+02 107E+02 000E+00 O0.00E+00 2856E+02 263E+02
FE =9 1.08E+03 247E+03 S545E+02 OOOE+00 O0.00E+00 68SE+02 B8.22E+03
CO &8 Q.00E+00 9.09E+01 2.04E+02 0.00E+00 0.00E+00 O.00E+00 184E+02
€O 60 0.00E+00 261E+02 S5.76E+02 0.00E+00 O0.00E+00 O0.00E+00 4.90E+03
NI 63M 314E+04 2.1BE+03 1.0SE+03 O0.00E+00 O.00E+00 OOOE+00 4 854E+02
NI 68 128E+02 166E+01 756E+00 O000E+00 O0.00E+00 O0.0CE+00 421E+02
Cu 84 0.00E+00 102E+01 4.77E+00 0.00E+00 2.86E+01 0.0CE+00 8.66E+02
ZN 65 232E+04 7.3BE+04 3.33E+04 QO00E+00 493E+04 OQ00E+00 465E+04
BA 83 0.00E+00 O.00E+00 4.05E+01 0.00E+00 O0.00E+00 0.00E+00 5.83E+01
BR 85 0 O0F+00 O0.00E+00 2.16E+00 0.00E+00 0.00E+00 0.00E+00 0.00E +00
RB 86 0.00E+00 1.01E+05 4.71E+04 O.00E+00 O.00E+00 O.00E+00C 1.99€ +04
RB 88 0.00E+00 2.90E+02 184E+02 0.00E+00 0.0OCE+20 O0.00E+00 4.00E~-09
RB 89 0.00E+00 192E+02 1.35E+02 O.00E+00 O.00E+00 O0.00E+00 1 2E-11
SR 89 228E+04 0.00E+00 6.85E+02 0.00E+00 O.O0E+00 OOOE+00 3.66E+03
SR 90 2.84E+05 0.00E+00 763E+04 0.00F+00 O000E+00 O0.00E+00 1.62E+04
SR 91 420E+02 0.00E+00 1.70E+01 0.0’ .+00 OOOE+00 O0.00E+00 2.00E+03
SR 92 1.59€- 02 0.00E+00 6B9E+00 O0.00E+00 OOQO0E+00 OOCE+00 3.16E+03
Y 80 §98E~01 0.00E+00 160E-02 0.00E+00 O0.00E+00 OOQCE+00 6.34E+03
Y 91M 565E~03 0.00E+00 2.19E-04 2.00E+00 O0.00E+00 O0.00E+00 1.66E-02
Y a1 8.76E+00 0.00E+00 2.34E~01 O0.00E +00 0.00E+00 O0.00E+00 4 82E+03
Y 92 S25E-02 O0.00E+00 1.53E-03 0.00E+00 0.00E+00 0.00E+00 9.19E+02
Y 93 16RE-01 0.00E+00 4.60E--03 0.00E+00 0.00E+00 0.00E+00 528E+03
ZR 95 3.09E-01 991E-02 6.71E-02 O000E+00 156E-01 0.00E+00 3.14E+02
ZR 97 1.71E-02 3.45E-03 18SBE~-(}) O0.00E+00 521E-03 0.00E+00 1.07E+03
NE 35 447E+02 2.49E+02 1.34E+02 V00E+00 246E+02 O0O00E+00 1S1E+06
MO 99 0.00E+00 1.13E+02 2.15E+01 OO0E+00 256E+02 OOOE+00 262E+02
TC ssM 9.43E-03 266E-02 3.39F-01 OQO0E+00 408E-01 1.31E-02 1 5BE+01
TC 101 9.70E-03 1.40E-02 1.37E~01 0.00E+00 2.52E-01 7.14E-03 4 20E-14
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TALLE C40-3

(20t2)

LIQUID EFFLUENT DOSE - ADULT PARAMETERS
CATAWBA NUCLEAR STATION

An MREM/HR PER UCI/ML

®

NUCLIDE BONE LIVER T.BODY THYROID KIDNEY LUNG Gl=LU
RU 103 485E+00 OOOE+0C 209E+00 OOOE+00 1B8SE+01 0OOQ0E+00 566E+02
RU 108 404E~01 O0O0E+00 1S9E-01 O.C0E+00 5.22E+00 0O0E+00 247E+02
FU 108 721E+401 0.00E+00 9.12E+00 000E+00 1.39E+02 O0.00E+0Q0 466E+03
AG 110M 124E+00 1 1SE+00 6.83E-01 OO00E+00 226E+00 OODE+00 4 70E+02
TE 128 28TE+03 932E+02 2345E+02 7.74E+02 108E+04 ONOE+00 103E+04
TE 12TM  B6850E+03 232E+03 792E+02 166E+03 264E+04 0O00E+00 2.18E+04
TE 127 1.06E+02 379E+01 228E+01 7B82E+01 430E+02 OO0E+00 8.33E+03
TE 128M 110E+04 412E+03 1.75E+03 3.79E+03 461E+04 OQO0E+00 S5S56E+04
TE 129 301E+01 1.13E+01 7.34E+00 231E+01 1.27F+02 0.0CE+00 2.27E+01
TE 131M 166E+03 B8.12E+02 6.77E+02 1206 +03 B.23E+03 OC.00E+00 8.06E+04
TE 1M 189E+01 790E+00 S97E+00 1.5SE+01 B8.28E+01 QU0E+00 268BE+00

132 242E+03 1856E+03 1.47E+03 173E+03 1.51E+04 O0.00E +00 7.+0E N4

130 289E+01 B8S1E+01 3.36E+01 7.22E+03 1.33E+02 OO0E+00 7.23E+01
| 131 189E+02 227E+02 1.30E+02 7.44E+04 389E+02 0.00E+00 5.39E+01
| 132 77SE+00 207E+01 7.25E+00 7.25E+02 3.30E+01 Q.N0E+0U 3.89E+00
[ 133 §42E+01 9.43FE+01 28B7E+01 139E+04 168E+02 O.O0E+00 8.48E +01
| 138 169E+01 4 43E+01 163E+01 292E+03 7.10E+01 O.00E+00 S.COE+O1
CS 134 29BE+05 709E+05 S5B0E+05 O0O00E+00 2%JE+05 762E+04 1.24E+04
C8136 312E+04 123E+05 B8.B6E+04 0O0E+00 6.8SE+04 939E+03 140E+04
CS 137 382E+05 S522E+05 742E+05 0.00E+00 1.77E+05 589E+04 1.01E+04
CS 138 264E+02 522E+02 2.59E+02 0.00E+00 3.84E+02 379E+01 223E-03
BA 139 1T18E+00 8. 18E-04 3.36E-02 OOOE+00 76SE-04 464E-04 204E+00
BA 140M 240E+02 3.02E-01 15BE+01 O0.00E+00 103E-01 1.73E-01 4.95E+02
BA 141 558E~-01 422E-04 18BE-02 0.00E+00 3.92E-04 2.39E~-04 263E-10
BA 142 282E-01 2859E-04 1859E-02 OOOE+00 2.19E-04 147E-04 3IBS5E-19
LA 140 188E~01 7B83E-02 207E-02 0.00E+00 O0.00E+00 O000E+00 S57SE+03
LA 142 79SE-03 362E-03 9.01E-04 0O00E+00 O.00E+00 O0.00E+00 264E+01
CE 141 436E-02 29SE~02 3.35E-03 O0.00E+00 1.37E-02 O0.00E+00 1.13E+02
CE 143 769E-03 569E+00 6.29E~04 0.00E+00 2.850E-~03 0.00E+00 213E+0N2
CE 144 227TE+00 951E-01 1.22E-01 0DO0E+00 S5.64E-01 0.00E+00 7.69E+02
PR 143 S§71E-01 229E-01 283E-02 OO0E+00 132E-01 Q.00E+00 2.50E+03
PR 144 1.87E~03 7.76E-04 950E~-05 O0.00E+00 4 38E~04 000E+00C 268E~-10
ND 147 381E-01 452E~01 270E-02 0.00E+00 264E-01 0.00E+00 217E+03
W 187 2.96E+02 24BE+02 BB5E+01 OOOE+00 OOQE+00 O0.00E+00 B.11E+04
NP 239 312E-02 3.07E-03 1.69E-03 000E+00 9.57E-03 0.00E+00 6.29E+02

|



TABLE C40-4

(1 0fd)

LIQUID CFFLUENT DOUE ~ TEEN PARAMETERS
CATAWBA NUCLEAR STATION

An MREM/HR PER UCI/ML

NUCLIDE NE VER DY THYROID KIDNEY LUNG  GlI=LU
H 3 OO00E+00 342E-01 342E-01 342E-01 J42E-01 2342E-01 J42E-01
NA 24 A420E+02 423E+02 420E+02 423E+02 420E+02 423E+02 423E+02
CR 81 OC0E+00 OOOE+00 *32E+00 733E~01 289E~-01 18BE+00 222E+02
MN 54 OO0E+00 4 31E+03 BEEE+02 OOOE+00 120E+03 OOOE+00 B8 BSE+03
MN .8 OODE+00 116E+02 20SE+01 OOOE+00 146E«+02 ooouoo nouoa
FE 65 ~ 6O9BE+02 493E+02 1185E+02 OOOE+00 OOOE+00 3.13E+02 213E+02
FE 68  10BE+03 282E+03 97sE+02 OOOE+00 OOOE +00 7 GSE+02 6.96E+03
CO 8 O00E+00 902E+01 208E+02 O0.NOE+00 OO00E+00 OO0E+00 1.24E+03
CO60  OOOE+00 261E+02 SB7E+02 0.00E+00 O000E+00 0.00E+00 340E+03
NI BaM +04 230E+03 110E+ 00E + O0E+00 COOE+00 3.
NI 88 13BE+02 *76E+01 BO2E+00 OQO0E+00 OUOE+00 OODE+00 9.85E+02
U 64 107E+01 S02E+00 0.00E+00 270E+01 0.00E+00 8.28E+0
‘gﬁ €5 'i‘?%i\oc TA0E+04 341E+04 OOOE~+00 4BTE+04 O.00E+00 3.
BR 83 NOOE+00 OO0E+00 441E+01 O00E+00 O.O0E+00 O0O0E+00 00O0CE+00
AR 88 O.00E+00 OOOCE+CO 234E+00 QO0E+00 OOCE+00 0.00E+00 0.00E+00
RB 86 OO00E+00 109E+08 S11E+04 OOOE+00 O.00E+ud O.C0E+00 161E+04
RE 88 OO00E+00 311E+02 166E+02 O0.00E+00 OQO0E+00 COOE+00 266E~08
RE 89 0.00E+00 201E+02 142E+02 OOOCE+00 0.00E+00 0.00E+00 3 08E~07
£s 24BE+04 OOOE+00 709E+02 O0.00E+00 OOOE+00 OOOE+00 2.98E+03
SR 90 282E+08 000" 00 6.76E+04 OO0E+00 OODOE+00 OOCOE+00 131E+04
SR 91 464E+02 000C+00 181E+01 OOOE+00 O0.00E+00 ©0O0E+00 206E+C3
sﬁ 92 172E+02 OO0E+00 732E+00 OOOE+00 OOODE+00 OOOE+00 437E+03
30 646E~01 OQ.O00E+00 1.74E-02 OOOE+00 OOODE+00 O.00E+00 §33E+03
v 91M _ B09E-03 CO0E+00 233E-04 OO0E+00 O0O00E+00 (.OOE+00 287E-01
Y 9 94BE+00 OO0E+00 2854E-01 OOOE+00 OOO0E+00 O0O00E+00 23.89E+03
v 92 §71€-02 0.00E+00 ‘.uz-oa 0.00E+00 O.00E+00 O0.00E+00 187E+03
93 181E-01 QOVE+00 49BE-C3 0.00E+00 0.00E+00 0.00E+00 9.,5}%*03
z‘ﬁ a8 313E-01 98BE-02 uo!-oe "DO00E+00 148E~01 O.00E+00 2.28E+02
ZR 97 180E~02 387E~03 164E-03 0O00E+00 S41E-03 OO0E+00 9.66E+02
1iB 98 450E+02 250E+02 137E+02 0.00E+00 242E+02 0.00E+00 1.07E+06
TR 0O0E+00 120E+02 220E+01 OOOE+00 274E+02 OOOE+00 214E+02
TC 99M  961E-03 26BE-02 J347E-N1 0O00E+00 3.99E-01 1.49E-02 1.76E+01
TC 101 104E-02 148E-02 146E-01 OOOCE+00 26BE-01 903E~-03 283E-08

Rev. 34
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NUCLIDE

TABLECa0~4

(102

LIQUID EFFLUENT DOSE ~ TEEN PARAMETERS
CATAWBA NUCLEAR STATION

An MREM/MR PER UCI/ML

BONE LIVER

T.BODY

THYROID

KIDNEY

AU 103
AU 108
RU 106

SO0BE+00 O +00
A 32E~01 0D.00E+00
777E+01 O 00C+00

AG 110M
TE 128
TE 127M

2.16E +00
1.68E - 01
9.79E + 00

O0E + 00
0.00E + 00
0.00E + 00

1.78E + 01
6 45E + 00
1 S0E +02

LUNG
0.00E + 00
0.00E + 00
0.00E + 00

Gl=LL
Ta22E+02
J40E +02
3.73E+03

T1BE+00 12E+00
280E+03 101E+03
TOTE+03 261E+03

6.82€ -0
3.74E+02
8.41E+02

0.00E + 00
7 82E + 02
1 BBE +03

&I B
TE 120M
TE 129

116E +02 4 .08E +01
118E+04 4 42E+03

2.49E + 01
1 B9E+03
7 97E+00

TRTE+01
3.B5E+03
234E+01

2.14E+00
0 O0E +00
_RB7E+04

4 6BE+02

4 99E + 04
1.37E +02

0.00E +00
0.00E +00
0 00E + 00

0.00E +00
0.00E +00
0. 00E + 00

"318E +02

8.26E+03
1.76E + 04
B.92E + 00
447E + 04
1, 79E + 02

3.20E + 01 +01
YE 131M 1. 7BE+03 0§%§¢0f
TE 13

TE 132
I 130

1
| 132

258E+03

204!+O1 841E+00

714E+02
6 38E + 00
1.62E +03

1.29E + 03
1 87E+O01
1.70€ +03

8.02€ +02
B O2E+01
1 88E +04

1 62E +03
2 GBE+0' B E1E +01
169E+02 237E+02

BOBE+00 211K 401

3.44E + 01
1 27TE+02
7 S8E + 00

703F 403
6 92E + 04

4 0BE + 02
3.33E + 01

| 133
| 138
CS 134

SB2E+01 9B87E+01
177E+01 4 84E+O1
JOSE+08 7 19E+08

J01E+O
1 6BE + 01
3. 34E+ 08

C8 136
Cs137
CS 138

313E+04 1 23E+08
409E+08 5 44E +08
2B3E+02 5 44E~02

8 20E +04

1 89E +08
2.72E+02

TA2E+02
30K+ 04

292E+03
0 00E + 00

0.00E +00

1336402

0.00E + 00
0.00E +00
0.00E +00

6.87E + 04
1 67E +00
§.12E +u4

0.00E +00

OOOE+OO
O0E +00

6.63F + 01
4 69E + 01
9.20E + 00

1.73E+02 oooi 00 747E+01

7 1BE +01

0.00E +00

S04E+D

228E+05 BT72E+04 894E+03

D.O0E+00 672E+04 106E+04 9.93E+03

188E+08 719E+04 7 74E+03

QO0E+00 401E+02 467E+01

BA 139
BA 140M
BA 141

123E+00 B .6BE-04
282E+02 3.09E~01
5§ 96E~01 4.45E~-04

3 60E-02
1.63E +01
1 99€-02

0.00E+00

0.00E +00

BABE-04

1.06€~01

S09E-04

208E-01

OO00E+00 413E-04 3 0SE-04

BA 142
LA 140
LA 142

266E~01 266E~-04
1 64E~01 BOTE-02
845€E~-03 378E~-0Q3

1. 63E~02
218€E-02
9.34€ - 04

0.00E +00
C.00E +00
0.00E +00

CE 141
CE 143
CE 144

483E-02 3.03-02
BO01E~03 5B83E+00
237E+00 9.82E-01

3.48E-03
661E~C1
1.27E-01

0.00E + 00
0.00E +00
0.00E +00

2.25E-04
0.00E +00

_0.00E+00

1.42€ -02
261E-03
6 86E~-01

PR 143
PR 144
ND 147

618E~01 247E-01
2.03E-03 aaoe 04
443E-01 481E-01

3.08E - 02
1 03€ -04
2.88E-02

0.00E +00
0 00E +00

0.00E +00

W 187
NP 239

320E+02 2 61!*02
349E-02 3.20E-

9. 13E+01

1 83€ ~03

0.00E + 00

_O.00E+00

1.43E - 01
4 77E-

2. 035-01
0.00E +00
1.03E~-02

{ 77E-04
0.00E +00
C.C0E +00

0.00E « 53
0.00E +00
0.00E +v0

247E-01

T10E+01

3 B9E +02
1 27TE-06
“BASE~13
4 63E+03
1 14E +02
"8.66E + 01
1 76E+02
§.96E +02

0.00E +00
0.00E + 00
0.00E +00 _

"0.00E +00

2.03E + 03
224E~

! 7!§z_°.3._
7 08E +04

O.00E+00 §29E+02




o

TABLE C40~58

(10t 2)

LIQUID EFFLUENT DOSE ~ CHILD PARAMETERS
CATAWBA NUCLEAR STATION

An MREM/HR PER UCI/ML

NUCLIDE BONE LIVER T BODY THYROID KIDNEY LUNG Gl=Lll
H 2 O00E+00 468E-01 468E-01 468E-01 468E-01 468E-01 4 68BE-01
NA 24 4E5E+02 465E+02 465E+02 465E+02 465E+02 465E+02 468E+02
CR &9 000E+00 OOOE+00 141€+00 7BBE~01 218E-~01 143E+00 7 80E+01
MN 54 0O00E+00 338E+03 901E+02 OOOE+00 949E+02 0DO00E+00 2.84E+03
MN &6 OQOUE+00 106E+02 23BE+01 0O0E+00 128E+02 OOOE+00 1 83E+04
FE 85  923E+02 4B89E+02 1826402 0O0E+00 OO00E+00 277E+02 907E+01
FE 59 1326+03 2.14E+05 107E+03 OO00E+00 OOCE+00 621E+02 223E+03
CO %8 Q.00E+00 736E+01 228E+02 000E+00 OOOE+00 0.00E+00 4.30E+02
CO 60 D0CE+00 216E+02 6.38E+02 OO0E+00 O.O0E+00 0.00E+00 1.20E+03
NI 63M  432E+04 231E+03 147E+03 OOOE+00 O.00E+00 0.00E + 66E +
NI 68 178E+02 16BE+01 9 79E+00 OOOE+00 OOOE+00 0OQE+00 208E+03
CuU 64 O.00E+00 100E+01 606E+00 OOVE+00 242E+01 OO0E+00 471E+02
216E+04 575E+04 357E+04 OO0E+00 362E+04 OOOE+00 101E+04
O00E+00 O0.00E+00 S6BE+01 QO0E+00 OO0E+00 000E+00 0.00E+00
BA 85 0.00€ +00 0.00E +00 :.o:imo 0.00E+00 0.00€+00 000E+00 0.00E+00
wrci—“‘a'w%-aa. + 106E+08 649E+04 OOOE+00 OOODE+00 0OCE+00 6.
RB 88 OO0E+00 209E+02 208E+02 OOOE+00 OO0E+00 OOOE+00 147E+01
R3 &9 QO0E+00 1B4E+02 164E+02 OOOE+00 OOOE+00 OOCOE+00 1! 61E+00
SR 89 332E+04 OOOE+00 949E+02 OOODE+00 OOOE+00 C.OCE+00 120E+03
SR 0 285E+08 0O00E+CO 763E+04 OOOE+00 O.00E+00 OOOE+00 877E+03
SR 91 6.04E402 O0.00E+00 2.28E+01 OOOE+00 O.O0E+00 ODOE+00 133E+03
SR 82 227E+02 OOOE+00 9.12E+00 OOOE+00 OOCE+00 OOOE+00 431E+03
Y 90 8.73E~01 0O00E+00 234E-02 0.00E+00 O.00E +00 O000E+00 248E+03
Y 9iM 8.12E~03 O00E+00 296E-04 0.00E+00 0.00E+00 0.00E+00 159E+01
Y 9 128E+01 OOOE+00 3.42E-01 OOOE+00 0.00:+00 O.00E+00 1.70E+03
Y 92 765E-02 0O00E+00 219E-03 0O00E+00 00VE+00 OQ.00E+CO 221E+03
Y 93 242E-01 0.00E+00 6.65E-03 OOOE+00 O.00E+00 0OCE+00 361E+07
ZR 98 4BSE-01 1.07E-01 0.49E-02 OOOE+00 183E-01 OOOE+00 1.11E+02
ZR 97 292E-02 422E~03 249E-03 OO0E+00 6.06E-03 OO00E+00 640E+02
NB 95 §31E+02 207E+02 14BE+02 0OOE+00 194E+02 0DO0E+00 3.82E+08
MO 89 0.00E+00 1z€E+oz 311E+01 ODOE+00 2.68E+02 roos*oo 1 04E +02
TC 99M 124E-02 242E-02 401E-01 O0.00E+00 3.82E-01 123E- 1.38E +01
TC 101 143€-02 1 SOE-QQ 1.90E-01 O0.0CE+00 286E-01 7892E -.,92___5._7_6;5-_03-

Rev. 34
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TABLE C40+~6

2012

UQUID EFFLUENT DOSE ~ CHILD PARAMETERS
CATAWBA NUCLEAR STATION

Ay MREN/HR PER UCI/ML

NUCLIDE  BONE LIVER T BODY THYROID KIDNEY LUNG Gl=LLI
AU 103 B691E+00 OODE+00 266E+00 O.00E+00 1.74E+01 OOOE+00 1.79E+02
AU 108 610E~01 DO0E+OU 221E~01 000E+00 S36E+00 O0.00E+00 398E+02
AU 108  111E+02 0O0E+ 1 38E+01 O00CE+00 149E+02 OOCE+00 172€+03
AG 11C ¢ iii‘»foo! 124E+00 9B7E-01 OOOC+00 230E+00 OOOE+00 147E+02
TE 128 SBOE+02 $77E+02 4B1E+02 101E4+03 O00E+00 OO0E+00 3.48E+03
TE 127M__ 9.14E+03 246E+03 10BE+03 Z219E+03 261E+04 000E+00 740E+03
TE 127  14PE+02 402E+01 J.19E+01 103E+02 424E+02 O.00E+00 5.82E+03
TE 126M 184E+04 4 30E+03 239E+03 496FE+03 452E+04 OQODE+00 18BE+04
TE 129 424E+01 118E+01 101E4+01 3026401 1.24E+02 0.00E+00 264E+03
TE 131M T%It +08 7B7E+02 BIBE+02 162E+03 762E+03 OOCOE+00 3.19E+04
TE 131 262E+01 BOCE+00 7B1E+00 201E+01 7894E+01 O0.00E+00 1.38E+02
TE 132 3I19E+03 1416403 1 71E+03 206E+03 131E+04 OOCE+00 1.42E+04
i 130 381E+01 700E+01 407E+01 B.70E+03 1.18E+02 0.00E+00 :iﬁ?oi
|13 230E+02 2326402 1.032E+02 766E+04 3.80E+02 O0O0E+00 206E+01
| 132 107E+01 197E+01 90SE+00 913E+02 3.01E+01 O0.00E+00 232E+01
I 133 7.92E + 01 +01 371E+01 182E+04 163E+02 OOOE+00 +01
| 138 234E+01 422E+01 199F.01 373E+(3 646E+01 0.00E+00 3.21E+01
CS 134 368E+08 BO0SE+08 1.20k+08 O000E+00 187E+08 672E+04 326E+03
8138 370E+04 102E+05 658E+04 OO0E+00 542E+04 BOSE+03 357E+03
cs 137 S81SE+08 493E+08 728E+04 OO00E+00 161E+08 S78E+04 308E+03
CS138  380E+02 498E+02 317E+02 O000E+00 351E+02 4.78E+01 230E+02
BA139  196E+00 10BE-03 S56BE-02 O.00E+00 913E-04 615E-04 1 13E+02
BA 140M  3.93E+02 244E-01 229E+01 000E+00 1.12E~01 20SE~01 1.99E+02
BA 141 946E-01 SI0E-04 I O0BE-02 OOOE+00 4.88E-04 311E-03 5.39E-01
BA 142 413E-01 298E-04 231E-02 OOOE+00 241E-04 1.7SE-04 539E-03
LA 140 218E~01 780E~02 283E-02 000E+00 O.00E+00 0O0CE+00 209E+03
LA 142 1.11E~02 3.88E- 1 11E-03 0.00E+00 OO00E+00 O0.00E+00 7.0%E+02
CE 141 941E~-02 469E-02 6OTE-03 OOOE+00 208E-02 O.00E+00 5.86E+01
CE 143 166E~02 899E+00 130E~03 O0.00E+00 3 77E-03 O.O00E+00 1.32E+02
CE 144 493E+00 188E+00 263E-01 0.00E+00 6.86E-01 0.00E+00 403E+02
PR 143 83SE-01 2651E-01 414E-02 OOOE+00 1.36E-01 O.00E+00 9.01E 02
PR 144 274E~03 BA4BE-04 13BE-04 O000E+00 448E-04 O000E+00 183E+00
ND 147 §93E-01 4B0E-01 3.72E-02 0O00E+00 263E-01 OO00E+00 761E+02
187 40BE+02 240E+02 10BE+02 OOOE+00 OOOE+00 O.00E+00 3.38E+04
NP 238 496E~02 386E-03 280E-03 OO00E+00 1.03E~02 O.00E+00 264E+02
Rev. 34
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TABLE C40-6

(1012)

LUQUID EFFLUENT DOSE ~ INFANT PARAMETERS
CATAWEA NUCLEAR STATICN

AnMREM/HR PER UCI/ML

NUCLIDE __ BONE LUVER  T.BODY THYROID KIDNEY LUNG Gl=LL
3 0O0E+00 316E~01 316E-01 3.16E~01 3.16E-01 3.16E-01 2.16E~01
NA 24 104E+01 104E+01 104E+01 104E+01 104E+01 104E+01 104E+O
CR &1 OO00E+00 OO0E+00 148E-02 943E-03 208E-03 183E-02 421E-01
MN &4 0.00E+00 204E+01 4 ‘%E O.00E+00 482E-0) OOOE+00 7.40E+00
MN 56 0.00E+00 8.39E-01 1435-01 0.00E+00 721E~01 O.00E+00 7 62E+01
FE &5 142E+01 9.21E+00 246E+00 OO00E+00 OOOCE+00 480E+00 1177400
FE &9 316E+01 581E+01 217E+01 OOOE+00 OOOE+00 1.63E+01 263E+0
CO &8 QO00E+00 369E+00 921E+00 OODE+00 OOOE+00 OOOE+00 9.19E+00
CO 60 OOCE+00 111E+01 261E+01 OO0E+00 OOOE+00 OOODE+00 263E+0
NI 63M 6.50E+02 402E+01 226E+01 OOOE+00 O.OOE+00 O.OOE+00 256’ E+00
NI 65 4B2E+00 S54SE~01 24BE-01 OO0E+00 O000E+00 OO0E+00 4.18E+01

Q00E+00 624E-01 280E~01 OO0E+00 1.06E+00 000E+00 128E+01

1.80E+01 B4T7E+01 298E+01 OOOE+00 314E+01 O.00E+00 8.48E+01
BR 83 O00E+00 OOOE+00 3.72E~01 0.00E+00 Q.00E+00 0.00E+00 0.00E+00
BR 85 0.00E+00 OOOE+00 1.99E-02 O0NE+00 OOOCE+00 0.00E+00 0.00E+00
RB 86 o.ﬁ‘%f'oo 1 TAE+02 BB1E+01 UOOE+00 O.O0E+00 OODE+00 4.46E +00
RB 88 O00E+00 S10E-01 2B80E~01 NOOE+00 0.00E+00 O0O00E+00 497E~01
RB 89 000E+00 293E~01 202E-01 0O00E+00 0.00E+00 000E+00 998E-02
SR 89 267€+03 OOOE+00 738E+01 OOOE+00 O0.00E+00 O.O00E+00 5.29E+01
SR 20 1.28E+04 QO0E+00 345E+03 OO0E+00 OQ00E+00 OOOE+00 237E+02
SR 91 §13E+01 0O0E+00 186E+00 0.00E+00 O.00E+00 0.00E+00 6.07E+01
SR 92 197E+01 O.00E+00 7.31E-01 OOOE+00 O.O0E+00 O.00E+00 2.12E+02
Y 90 891E-02 0O00E+00 239E-03 OOOE+00 OCOE+00 O0.00E+00 1.23E+02
Y S1M 8.30E~-04 O0O00E+00 283E-05 O0.00E+00 O0.00E+00 Q.00E+00 277E+00
Y 9 116E+00 O.00E+00 3.09E-02 OOOE+00 N.OOE+00 0.00E+00 8.30E+01
Y 92 7B84E-03 0.00E+00 220E-04 O.00E+00 OO00E+00 O.00E+00 1850E+02
Y @3 249E-02 OO0E+00 6.79E-04 O.00E+00 O0.00E+00 O0OOE+00 187E+02
ZR 85 211E~01 5.18E-02 3.65E-02 OOOE+00 S586BE-02 OOCE+00 2.56E+01
ZR 97 1.82E~02 260E~03 1.19E-03 0.00E+00 262E-03 O.00E+00 166E+02
NB 85 431E-02 177€-02 103E-02 OOOE+00 127E-02 O.O0O0E+00 180E+01
MO 88 O00E+00 349E+01 6.B0E+00 OOOE+00 8.21E+01 O.O00E+00 1.15E+0!
TC 99M 197E~03 406E-03 523E-02 OO00E+N0 437E-02 212E-03 1.18E+00
TC 101 233E-03 293E-03 290E-02 0O0E+00 3.49E-02 160E-03 498E-01

Rev. 34

1=1-92



TABLE C40-6

(& of @)

LIQUID EFFLUENT DOSE -~ INFANT PARAMETERS
CATAWBA NUCLEAR STATION

A MREM/HR PER UCUML

NUCLIDE BONE  LIVER ODY THYROID KIDNEY  LUNG Gl=LU
RU 103 182E+00 O.00E+00 S.07E-01 OOOE+00 3.16E+0O0 O.00E+00 1.85E+01
AU 108 130E~01 OO0E+00 469E~02 OO0E+00 1.03E+02 Q00E+00 688E+01
RU 106  247E+01 OO00E+CU 3.09E+00 OO0E+00 292E+01 0.00E+00 :uuoz
AC 110N 102E+00 748E-0' 4Q3E-01 O.00E+00 107E+00 OO0O0E+00 4.
TE 128 230E+01 7O9E+00 223E+00 B04E+0C OO00E+00 0.00E+00 114:+01
TE 12'M  600E+01 199E+01 7 26E+00 173E+01 148E+02 0.00E+00 242E+01
TE 127 103E+00 343E-01 2.20E-01 B.34E-01 250E+00 0.00E+00 2.18E+01
TE 120M  1.03E+02 382E+01 188E+01 J3.94E+01 2856E+02 OO00E+00 6.12E+01
TE 129 291E~01 100E~01 EBOE-02 244E-01 728E-01 OO0E+00 233E+01
TE 131M BBE+01 6.27E+ +00 127E+01 432E+01 O.00E+00 miai
TE 131 1B0E~01 6.66E-02 508E-02 161E~01 461E-01 000E+00 7.29E+00
TE 132 213E+01 106E+01 9BSE+00 156E+01 B860E+01 0.00E+00 3.9_1%+01
156 61SE+00 1385E+01 S43E+00 182E+03 149E+01 OOOCE+00 290E+00
131 36BE+01 434E+01 191E+01 142E+04 S06E+01 0.00E+00 185E+00
| 1.70E+00 345E+00 1.23E+00 162E+02 3BSE+70 0.00E+00 2.80E+00
| 133 128E+01 187E+01 B.46E+00 J39E+03 2.19E+01 0.00E+00 3.16E+00
| 138 A73E+00 742E+00 271E+00 6.65E+02 B.27E+00 O0OOE+00 268E+00
CS 134 IB6E+02 721E+02 728E+01 ON0E+00 186E+02 761E+01 196E+00
8138 471E+01 13BE+02 S.17E+01 OO0E+00 S581E+01 1.13E+01 210E+00
cs 137 SISE+02 626E+02 444E+01 CO0E+00 i6IE+02 6B1E+01 196E+00
CS 138 493E~-01 B0E~01 389E-01 OO0E+00 400E-01 624E-02 128E+00
BA 139 SO03E-01 509E-04 261E-02 DOOE+00 360E-04 363E-04 6.72E+01
BA140M 1 75E+02 178E-01 9.03E+00 O0O00E+00 4 16E-02 108E-01 431E+01
BA 141 436E-01 29BE-04 137E-02 OO0E+00 179E-04 181E-04 S5.32E+00
BA 142 TB89E~01 187E~04 929E-~-03 OOOE+00 903E-05 949E-08 7.78E~-Oy
LA 140 216E~02 B83E-03 219E-03 000E+00 000E+00 O00OE+00 1.00E+02
LA 142 113E-03 414E-04 991E-08 OOOE+00 0Q.00E+00 0.00E+00 703E+0!
CE 14 B07TE~02 492E-02 5.79E~03 O0.00E+00 182E~02 OOCE+00 284E+01
CE 143 1852E-02 101E+01 1.18E-03 0.00E+00 293E~-03 O0.00E+00 SB7E+O
CE 144 308E+00 125E+00 1.71E-01 0O0E+00 SO0SE~01 OOCE+00 178E+02
143 833E-02 312E-02 413E-03 OODE+C0 1.16E-02 O.00E+0C @ 4OE +01
PR 144 281E~04 109E~04 141E-05 000E+00 394E-08 OOCE+00 S5.0SE+00
ND 147 §67E-02 582E-02 387E-03 000E+00 224E-02 O0.00E+00 3.69E+01
W 187 926E-01 644E-01 222E-01 OOOE+00 O0OOE+00 O.OCE+00 4.78E+O1
NP 239 1.14E~-02 102E-03 S7SE-04 ODOOE+00 203E~03 0O00E+00 2.94E+01

Hev. 34
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Ta L& . U=7 = Mateorological Parameter and Applicable Pathwavs
fo antial worst-case Uffsite Locations

vorst-Case locations #

{D/Q) Appiicavle Food
Pathwaysw"
(1) Inhalation, Ground
Site Bounagary, NNE : 1.1L <7
{2) Garden, 0.9 mi, B , JE-8 Veg
(3) Meat Andimal, 2.2 mi, NNW 7 1.8E-9 Meat
f&) Milk Animal, o X X.XE-X v
{5) Combination, 5.0 mi, NNE 2 : AE=10  Veg, Meat,
Milk

" Based on August 1991 Land Use Census Data (See Table C4.0+8)
frw The foord pathways to be included for exposure contribution to
the maximum individual at this location inhalation and

grouna exposure pathways alsec considered at all locations

ww% No milk animal is currently .ocated within 5.0 miles of
Catawba Nuclear Station

l'able U4 0~
(1 of 1)



A —

TABLE C4 . 0-8
PATHWAY APPLICABILITY FOR ALL LOCATIONS BASED ON SITE SURVEY

CATAVWBA NUCLEAR STATION
{1 of 1)

Distance to the control location in miles

SECTOR 0-0.5" 0.5-1.0 1.0-1.5 1.5-2.0 2.0-2.5 2.5-3.0 3.0-3.5 3 540 4045 & 55 (!"___. Lk
| N X X v v v v v v v L

NNE X X X X X X X X X MG

NE X X X X X X ¥ X X ™G

ENE X v v v v v v v v e -

E X L4 v v v Vv v M wm L.

ESE X v v v v v v v v e

SE X X v v v v v v v VMG

SSE X X X v vV v v v v w,
i S X v v v v v v v ™ VMG

Shw X v v v v v w M w 1% 8

5 X v v v v ] ™ M ™ e

WS X v v v v v ™ v s VG L T T

w X X X X X o] M M n NG

Whw X X v L M M v w VM VMG

N X X X v A4 ™ ™ M ™ NG
i NNw X X X v W™ M 1] ™ w .
PATHWAYS: X - Nome V - VEGETASIE M - MEAT G - GOA™ MIIKX C - COW MIIXK
® No pathways exist within the Site Boundary (Exciusion Area Boundary)
*#% No wilk pethway is identified within 5 miles of the plant. Therefore, it is assumed that the Goat
{conservative vs Cow) Milk pathway exists at every 5.0 mile sector. Also, since there is po site survey dalas
outside of 5 miles from the plant, it is conservstive to assume that & Vegetable and Meat pelhway exists at

every 5 mile location

Kev. 34
1731792
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FIOURE C4. 01

CATAVBA LADTAP INMUT TEMPLATE
FOR LIGUID RADIONUC, IDE RELEVSE OFFSITE DOSE CALCULATIONS

S LLEE

LIGUID RELEANE SOUMCE TERMS - CURIES PER RELEASE PERIOD

Py -

LADTAP INPUY

0 LI E1\H)

1.0

L 0. 06800
WAk 0. 008 +00
K51 0.00L-20
he ¢.008+00
LY 0. 00800
rEss 0.008+00
FESD 0. 008+0u
cose 0.00€+00
cosd 0. 00F +00
Ni6s 0 00€+00
Nies 0.00€ +00
TUbe 0.00€+00
In6S 0.00€+00
CNeP 0.00€+00
(LI . 00€+00
(11 ¥ 0.00€+20
Rpbe 0. 00€ +00
L) 0. 00€ ~00
asy 0.00¢+00
nee 0.00€ +00
SR90 0.00€«00
e 0.00€+00
w92 0.008+00
Y %0 0.00&+00
LB AN | 0.008+00
" 0.00¢ «00
L ] 0. 00§ «00
Yy 9 0. 008 +00
s 0.008+00
wer 0.008+00
NEYS 0.00¢«00
O 0.008+00
0woee 0.00€+00
16101 0.00€+00
w103 0.0CE+00
0% 0.00€+00
108 0. 008 +00
AGTIOm 0.00€+00
TE125M 0.008+00
TE12M™ 0.008+00
TE127 0.008+«00
TE12™ 0.008+00
TEN2Y 0.00€+00
TE13 M 0.00§+00
e 0.00C+00
8182 0.00E+00
1 130 0.00€ +00
1 13 0. 00E+00
1182 0.008+00
1 133 0.00€+00
1 138 0.00€+00
8136 0.00€+00
C8136 0.008+00
cs137 0.00¢+00
cs138 0. 008 +00
BALYY 0.00€6+00
BA140 0.00€+00
BAYSY 0.008+00
Ty 0.00€+00

0% TOP OF DATA *
.. L EETT: CEEEE TRE

FOR CATAMBA QOCM MEYHOD - DEFAULT DILUTION

- o
1 <

bt e

O I
ro

&



FIGURE C4.01 (Cont'd)

CATAMBA LADTAP NPT TEMPLATE
FGR LIGUID RADIONUCLIDE RELEASE OFFSITE DOSE CALCULATIONS

.COI‘, e ....,!..A,...,.? saen I ‘..g T o sans Tes
000064  (ATKD 0.00E+CGD

00006% LA42 0.00€+00

000066 CEVSY 0.008+00

00067  CEI6D 0.008+00

00068  CEVe 0.00§+00

200069  PRY4) 0. 00E-00

200070 Mmres C.00F+00

00007Y NDYT 0.00€«00

o0oeT2 W 187 0.008+00

20007 wP2¥ 0.008«00

000074

0000Ts

000076 0.3 0.97¢ 0.974 37.? 0.0 0
200077

0o007Te

000079

LA AL L L A L L L L e L e e e L R L 'Oy'm O' rs." AERRRRR RPN EART RERERERR TR




terany

OS> oo

00001
000002
000003
000004
00000%
00008
000007
GO000R
000009
000010
000011
000012
000013
000014
00001%
000916
000017
000018
000019

000021
o2

"eaaee

FIGURE C&.0-2

CATAVEA GASPAR [WPUT TEWPLATE
FOR NOBLE GAS RADIOWUCLIDE RELEASE WORST-CASE LOCATION

A e e L o CF DAL FoRsttcenssssrcsersrinsvsnce

""““"""“'?‘"""'“s'""""." - ..-s......‘- 0"".""?"
GASPAR [1NPUT TOR CATAVBA (DOM METHOD - WAX LE GAS DOSE CALCULAYIONS
0 0.0 0.0 0.0 0.0
14

1.0 1.0 1.0 0.76 1.8
NOBLE GAS SOURCE TERM - CURIES PER RELEASE PrRIOD
1.0

ARe 0.00E«00

R8s W 0. 008 ~00

5713 0. 00§00

LRES m 0. 00600

KRS8’ 0.00¢+00

LRse 0. 00E+00

R0 0. 00k «00

TAMAL] 0., 00€+00

g3 0.00€+00

EVIIM 0.00€+00

E13S 0.00€+00

E135m J.QDE+D0

xEV87 C.00E~00

XE138 0.00€ +00

LOCATION 1 NNE 0,50 S.06<0%  S.9E-08 3. 1608 V. E-O7

A A S A A AL 2 a2 2 L .o"’ O DATA R0 RASRRITREIRTRIERIRRRRIS TS



FIGUmRE C4.0°3

CATAVEA GASPAR (WRUT TEWPLATE
FOR PARTICULATE, 1UOINE AND OTHER NUCLIDES WORST-CASE LOCATIONS

SEEERE aw - frrewns "ne o' °"‘ R L e L L L e
.m') -‘....-.-\‘-..Q....z...-.....‘.............-Q--q-s..-......‘.‘--'....'.-

OD000Y CASPAR INPUT FOR CATAWEA GOCM METHOD - PARY, |, AND OTHEY -  WWALATION

0boo0z © 0.0 8.0 2.0 .0

000003 1 1

00004 1.0 1.0 10 0.76 19

O00D0S PARY, | AND CTHER NUCLIDES SOURCE - CUNIES PER RELEARE PERIOD
20rd00e 0

000007 & 0.00€+00

000008  CRSY 0.50E«00

00009 mwi4 0.00§+00
udoo1o  TE%S 0. 308 +00
V00011 FERY 0.00€ +00
000012 cose U.00E+00
000013  coed 0. 00F«00
000014 2kes 0.008+00
000015  skee 0.008+0C
000016  se90 0.00€+00
000017 98 0.00€+00
000018 woee 0.00E+00
00019  C 17, 0. 008 «0N
000020 | 133 0. 008 +00
000021 (8154 0. 00E «00
000022 3136 0. 00«00
000023  Cs\37 0.00€+00
000024  BAYD 0. 00E+00
000025 CEVN 0. 00¢ «00
000026  CEYes 0.00E+00
000027

000028  LOCATION 1 NNE 050 0608 3,005 31608 1.%E-07
000029

000030

000031

vor weeee BOTTON OF DATA ** . serrrrreereeny

£OR_QUMER LOCATIONS, REPLACE FOLLOWING IMPYT LINES:

LOCATION 2 - VORET VEGETABLE CARDEN

000001 GASPAR INPUT FOR CATAWEA COCM METHOD - PART, |, AND OTHER - GARDEN
000002 O 1.0 1.0 0.0 0.0

O0D0D2E  LOCATION 2 $ 0.9 2.9€-05 2.56-05 2.56-0% T.26-00
LOCATION § - VORST MEAT ANIMAL

00000 GASPAR [NPUT FOR CATAVEA COCM METHOD - PART, |, AMD OTHER - MEART
oooo0Z © 1.0 1.0 0.0 0.0

000028  LOCAYION 3 NNV 2.30 7.5C-07 7. SE-07  7.SE.-QF7 1. BE-09
LOCATION & - WVORST MILE ANIMAL

(ENVELOPED BY LOCATION §)

LOCATION § « GORST COMBINATION

00000 GASPAK INPUT FOR CATAWEA QDCM METHOD - PART, |, AND OTHER - COMBINATION

ooo002 0 1.0 1.0 0.0 1.0
000028 LOCATION § NNE 5.00 3.36-07  3.3E-07 3.38-07 S.BE-10

Rev. 34
1=1-91



fo entisl Worst-case Uffsite Locations

worst-Case lLocations *

(X570 (7%
(1) Inhalation, Ground
Site Boundary, NNE 3.1E+8 1.1E#7
{2) Garden, 0.9 mi, § 2.5E+5 7.2E+8
{3) Meat Animal, 2.3 mi, NNW 7 SE-7 1.8E+9
(&) Milk Animal, *w* X, XE-X X XE-X
{5) Combination, 5.0 mi, NNE 3. 23E-? 5.8E<10

Ta‘a,on + Meteorological Farameter and Applicable Pathways

Applicable Tood
Fathways®*

Veg

Meat
eh

Veg, Meat, Goat Milk

* Based on August 1991 Land Use Census Data (See Table C4.0<8)

*  The food pathways to be included for -.posure contribution to

the maximum individual at this location.

Inhalatic, and

ground expesure pathways also considered at all locations

w** No milk animal is currently located within 5.0 miles of

Catawba Nuclear Station

Table C4.0
1)

{1 of

Revy









Jrgan Doses
Teen Age Group

ocation | » worst-Case !nhalstien/Uround Location %

Eane Livar T. Body Thyroid Kidney

“uun Ok .04 (Cont ' d) « Fuel Cycle Dose Caloulation Worksheet

Lung

for

':l ¢ [.All

-

locution I - Worst-Case Vegetable Garden Location *
Bone Liver T, Body Thyroid Kidney
D_.(1.)

fung

G1=«LL1

D. 0 1

u... .

o‘o(l-J —
™

b

QN(

‘ouuon 3« Worst-Case Meat Animal Location %

Fone Liver T. Body Thyroid  Kidney

G1-LL1

Location 4 - Worst-Case Milk Animal Location *

Bone Liver T. Body Thyroid Kidney

Lung

’}1 ‘lllox

Fi’u:a Ch, 04
4 of 10)

Rev. 34
171798




i o e R R s

igure Us O+«6 (Cont d) » luel Cyale Dose Calculation Worksheet for
Organ Doses
location 5, - Worst+Case Combination 1.2...N Location(s) *
fone Liver T. Dody Thyroid ¥idney Lung GI-LLI
8‘00.,\ §¢.;
80 ‘m
gc:og‘oi e
so B/
D.'.',T’
Locat ion i * Worst-Case Combination 1,2.. N Location(s) *
Hone Liver T. Body Thyroid Kidney Luhg G1-LLI
giv‘(.- {.:
,,.a.‘ - v pe———
E))lv. ‘0’
e A/
D...fT)
Location 5, « Worst-Case Combination 1.2. N Location(s) *
‘ Bone Liver  T.Bedy Thyroid Kidney  Lung G1+LL]
Dot o)
‘g'm;l:i
"o
D.v. a. -
D.o'[‘T)
Teen Organ Maximums**
Maximum Total
Hone lidver T. Body Thyroid ¥idney Lung Gl-LL]
an‘Tu-) — i ——

Figure C&.0+4
(5 of 10)

Rev.
1/1/9
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e M e e e e

' ‘1.uro U4 0«6 (Cont d) « Fuel Cyecle Dose Calculation Worksheet for
Urgan Doses

Child Age Croup

Location | - Vorsi+Case [nhalation/Ground Location *

Rone Liver T. Rody Thvtaid Kidney fung G1-LLI1
gowg io% - e e
0 .
e
nlo.t?) —

location 2 « Worst-Case Vagetable Carden location *

Bone Liver T. body Thyreid Kidney Lung GI-LLI1 {

‘nuuan 3 « Worst-Case Meat Animal lLocation *
Bone Liver T. Body Thyroid Kidney Lung GI-LLI

D 1

ol

ch.(.ﬂ) | :
Dla":a.) SPE—— L
D...(.T)

location 4 - Worst-Case M{lk Animal location *

Bone Liver T.Body Thyroid Kidney Lung GI-LLI

Fi?ure C4.0=4
6 of 10)
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q Bone Livar T. Body

! ‘rgan [oses

'r‘turo C4 . 0+&4 (Cont 4) « Tual Cvele Dose Calculation worksheet

Locat {on Jy * Worst<Uase Combination ). 2 N Locationis) *

fone Liver T. Body Thyroid  Kidney Lang

Location ?t + Worst-Case Combination 1.2. .N iocation(s) *

Bone Liver T. Body Thyroid Kidney Lung

- ——

".X - LIJI

Location S5¢ = Worst-Case Combination 1,2...N Location(s) #*

Thyroid Kidney Lung

GI~«LLI

Child Organ Maximums**
Maximum Total

Bone Liver T.Body Thyroid Kidney Lung

D, (T )

l;x 'LLI

Figure C&4, 0+6
(7 of 10)




t jgure C4 O+«4 (Comt'd) « Fuel Cycle Dose Calculation Worksheet for
f ; Organ Doses

Infant Age Group

Location | « Worst-Case Inhalation/Ground location #

fone Liver T. Body Thyroid Kidney

Lung

aI-LL1

Location 2 ~ Worst+<Case Vegetable Garden Location *

flene Liver T. Rody Thyreoid Kidney
1.3

Lung

G1-LLI

840 80

-
a0 wm

(= A=kel=]

.ol“.J

aee'Ba’

D.'Ci‘T)

cation I - Worst+-Case Meat Animal Location *
Bone Liver I'. Body Thyroid Kidney

Lung

GI-LLI

Location & ~ Worst-Uase Milk Animal Location *

Hone Liver T. Body Thyroid Kidney

Lung

Gl 'IILI

oo
LA
NN’ Nl

Ll 2 T

=

Figure C4.0+4
(8 of 10)

Rev. 24
171792



Organ Doses

'N;uu Ch . O+4 (Cont d) - Fuel Cyele Dose Calculation Worksheet far

Location 5, *« Worst-Case Cembinatios i.2.. .4 Location(s) %

Bone Liver T Body Thyreid Eidney Lung 1141

location Sa « Worst+-Case Combination 1,2.. N Location(s) *

Hone Live ™ T. Body Thyroid Kidney Lung GI~LLI
D o ———— — -
b g |
D.v. “. - N
D, o ey

Location 5, ~ Worst-Case Combination 1,2, N Location(s) *

. Bone Liver T. Body Thyroid Kidney Lung G1-LL1
ghrain
Do.o$‘c§ o
Dlo. “
D. -.f‘T’

Infant Organ Maximums**
Maximum Total
Bone Liver T. Body Thyroid Kidney Lung Gl-LLI

Dy .0l Touan

LEL

Fi’utu Ch. . U=d
9 of 10)




Figure C& U+ = Fuel Cyele Dose Calculation Worksheet Forx
' cont d) food Vathway Urgan Doses

All Age Groups
Maximum Organ Dose *#*+

Organ = JUXCR N0 KX X
Age Group = HERMKK M NN

Dose = X.XE-xx mrem/yr

Notes

* Fuel cycle dose for each age group, a, dand organ,

andilvzed limiting fcod pathway locations

™ =0 (1. ) +D
a0

8.0 cm a0 8o.m

Limiting dose estimates for each organ for age group, Aa,
gnlx:muns of dose values calculated for Locations | through
T

R Limiting dose estimate for any organ or age group (maximum of
dore values calculated for any age group)

Figure C4 0-4
{10 of 10)
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Cs5.0 Radiological Environmental Monitoring

e Kadiological Environmental Monitoring Program shall be conducted in
accordance with Technical Specification, Section */&.12,

The monitoring program locations and analyses are given in Tables (5.0+1
through C5. 0«3 and Figure C5.0+)

The laboratory performing the radiological environmental analvses shall gnrt1~
clgata if an interlaboratory comparison program which has bsen approved by the
NRC. This program is the Environmental Frotection Agency's (EPA &)
Environmental Radioactivity Laboratory Intercomparison Studies (crosscheck)
Program, our participation code is CP.

The land use census that was used to identify the controlling receptor
locations was conducted during August, 1991

The 1991 Leod “'se Census identified ne locations where Kadiological

Environmental Monitoring Program samples are required to be collected but are
unavailable for collection.
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.0-3

1 1}

CATAWBA RADIOLOGICAL MONITORING PROGKAM ANALYSES

o ANALYSIS
ANSLYSIS SCHEDULE GAMMA ISOTOPIC  ITREITIUN LOW LEVEL 1-101 GROSS BETZ T

=AMPLL MEDIUNM
i Radiciodine and weekly X
Particulates X
2. Direct Radiation Quarterly »
3. Surface Water Eiweekly
Monthly Composite X
Guarterly Composite
~. Drinking Water Biweekly
Monthly Composite X
Quarterly Composite
Shoreline Sediment Semitannually X
¢ Milk Semimonthly X
Fish Semiannual ly X
8  Broadleaf Vegetation Monthiy X
4 Groundwater Quarterly b 1
it Food Products Monthly °© X
{a) during harvest season
Rev. I3

1/1/87



TABLE C5.0-2
o -
CATAWBA RADIOLOGICaL PROGRAM SAMPLING LOCATIONS

(OTHER SAMPLING LOCATIONS) -
CODE - e -~ »
¥ - Weekly SH - Sesimonthiy :0‘35 & - 8 - :
W - Biweekly Q - Quarterly 22 2 g 5'5 32 5 !
M - Monmthly SA - Semfsnmually .l:; 5:3::! Lo 3: E -
S - - - - - e
Sampling locetion Descriptiom 3.3,9'- issiéia;ai . 3 .
<00  Siie Boundary (0.6m NNE) _ N S LS
01 Site Bounda:y {0.5m NE) AL -

202 Site Bowndaiy {0.5m ESE} Delsted - _— N

=13 River Pointe - Hwy 49 {6.1ln NNE) Contzol ——

_SA
2l Bock Hill Watexr Supply (7.Jm SSE) . W e
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