December 24, 1991

SUBJECT: McGuire Nuclear Station
Offsite Dose Calculativn Manual
Revision 33

The General Office Radwaste Processing & Management Staff is
transmitting to you this date, Revision 33 of the Offsite Dose
Calculation Manual. As this revision only affects McGuire
Nuclear Station, the approval of other station managers 1g rot
required. Please update your copy No. 8/ , and discard the
affected pages.

Instructions:

Please replace the entire contents of Section "B" with the
attached pages.

NOTE: As this letter, with its attachments, contains "LOEP"
information, please insert this letter in front of the
December 23, 1991 letter.

Approval Date: _«»/as/9/ Approval Date: _/2/19/5)
Effective Date: 1/1/92 Effective Date: 1/1/92

e J e ¢ ('?C'T[ Wey . and- 2 -"//)u.];. N SCmesll

G. L. Courtﬁuy \/ 4 T. ¥. McConnell, Manager
Radiation Protectin» Manager McGuire Nuclear Station

If you have any fuestions concerning Revision 33, please call
Jim Stewart at (704) 373-5444.
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James M. Stewart, Jr.
Scientist
Radwaste Processing & Management
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B1.0

Bl.1

HCGUIRE NUCLEAR STATION RADWASTE SYSTEMS
LIQUID RADWASTE PROCESSING

Th~ liquid radwaste svstem at McGuire Nuclear Station (MNS) is used to collect
ana treat fluid chemical and radiochemical by-products of unit nperation. The
system produces effluents which can be reused in the plant or discharged in
small, dilute quantities to the environmen:. The means of treatment vary w.th
waste type and desired product in the various systems:

A)

B)

£

D)

E)

F)

Filtration - Waste sources are filtered during processing. In jome
cases, such as the Floor Drain Tack (FDT) Subsystem of the Liquid Waste
(WL) System, filtration may be the only treatment required.

Adsorption - Adsorption of halides and organic chemicals by activated
charcoal (Carben Filter) may be used in tresting waste in the Laundry and
Hot Shower Tank (LHMST). The carbon filter is designed to remove organ-
ophospnates and free chlorine. Activated charcoal need not be used when
these chemicals are not present (e.g., phosphate detergents are not used
at the station). Ion excnange resin or other media may be used in the
carbon filter vessel as desired.

lon Exchange -« Jon exchange is used to remove radicactive cations from
solution, as in the case of either LHST or FDT waste in the WL System
sfter removal of crganics by carbon filtration (adsorption). [on
exchange is also used in removing both cations (cobalt, manganese) and
anions (chloride, fluoride) from evaporator distillates in order to
purify the distillates for reuse as makeup water. Distillate from the
Waste Evaporator in the WL System and the Boron Recycle Evaporator in the
Boron Recycle System {N%) can be treated by this method, as well as FDT,
LHST waste, and reactor bleed.

Gas Stripzing ~ Removal of gaseous radioactive fission products is
a.complished in both the WL Evaporator and the NB Evaparator.

Distillation - “roduction of pure water from the waste by boiling it away
from the contaminated solution which originally contained it is
accomplished by both evaporators. Proper control of the process will
yield water which can be reused for makeup. Polishing of this product
can be achieved by ion exchange as pointed out above,

Concentration - In both the WL and NB Evaporators, dissolved chemicals
are concentrated in the lower shell as water :s hoiled away. In the case
of the WL Evaporator, the volume of water containing waste chemicals and
radioactive cations is reduced so that the waste may be more easily and
cheaply solidified and shipped for burial. In the NB Evaporator, the
dilute boron is norm:lly concentrated to 4% so that it may be reused for
makeup to the resctor coolant system.

Figure B1.0-1 ‘s a schematic representation of the liquid radwaste system at
McGuire.
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Systems:
CM
KC
NR
NC
wC
WG
WL
Lh|

Terms:
BA
RC

TABLE B1.0-1
ABBREVIATIONS

Condensate Cooling

Component Cooling

Boron Recycle

Reactor Coolant

Convent onal Waste Water Treatment
wWaste Cas

Liquid Waste

Ligquid Waste Monitor and Disposal

Boric Acid Tank
Condenser Cooling Water

CDT - Chemical Drain Tank

ECST - Evaporatov Concentrates Storage lank

FDT - Floor Drain Tank

FWST - Fueling Water Storage Tank (formerly Refueling Water Storage

‘I" Tank)
LHST - Laundry and Hot Shower Tank
MST - Mixing and Settling Tank
NCDT -~ Reactor Coolant Drain Tank
RBT - Resin Batching Tank
RHT - Recycle lloldup Tank
RAT - Recycle Monitor Tank
RMWST - Reactor Makeup Water Storage Tank
SRST - Spent Resin Storage Tank
VUCDT - Ventilation Unit Condensate Drain Tank
WOT -~ Waste Drain Tank
WEFT - Waste Evaporator Feed Tank
WMT - Waste Monitor Tank

TABLE B1.0=1
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. 82,0 RELEASE_RATE CALCULATION

Generic release rate calculations are presented in Section 1.0; these calcu-
lations will be used to calculate release rates for McGuire Nuclear Station.

| B2.1 LIQUID RELEASE RATE CALCULATIONS

There are three potential release points at McGuire. Two of tiese release
pointe, the waste liquid effluent line and the containwment vencilation unit
condensate effluent line, discharge (nto the condenser cooling water system;
i the third release point, the Turbine Building sump, can either be discharged
n into the condenser cooling water system or into the conventional waste water
~ treatment system.

B2.1.1 Waste Juquid Effluent Line

For releases made via the waste liquid effluent line, the following cal-
culation shall be performed to detearmine discharge flow, in gpm:

where:
f = the undiluted effluent flow, in gpm

F= the dilution flow available depending on the number (1-8) of
condenser copling water (RC) pumps in service, in gpm.

F= {(2.50E+05 gpn/pump){Number of RC pumps in service)

o = The recircalation factor at equilibrium (dimensionless), 2.4

:
; QR =
} g=]+ — = 1 % %670 ® 2%
| W

where:
i QR = gverage dilution flow (3720 cfs]
I Q" = gverage flow past Cowans Ford Dam (2670 cfs)

Ci = the concentration of radionuciide, "i", in undiluted effluent as

determined by laboratory analyses, in uCi/ml
MPC, = the concentration of radicnuclide, "{", from 10CFR20, Appendix B,

! Table 11, Column 2. If radionuclide, "i", is a dissolved noble
gas, the HPC{ = 2 O0E=-04 pCi/ml

B=& Revision 14
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82.1.2  Coutainment Ventilation iUnit Condensate Effluent Line

The containment ventilation unit condensate effluent line normally contains
measurable activity above background and administrative controls have been
implemented to assure that release limits are not exceeded; see section on
radiation monitoring alarm/trip setpoints.

B2.1.3  Cogventional Waste Water Treatwent System Effluent Line

The conventional waste water treatment system effluent is normally considured
nonradioactive; that is, it is unlikely the effluent will contain measurable
activity above background. It {s sssumed that no sctivity is present in the
effluent until indicated by radiation monitoring measurements and by periodi¢
analyses of the composite sample collected on that line. Radistion monitor ag
alarm/trip setpoints assure that release !imits are not exceeded; see section
on radiation monitoring alarm/trip setpoints,

B2.1.4 Turbine Building Sump Discharge Line

Normaliy the discharge from the Turbine Building sump is considered non-«
radicactive; that is, it is unlikely the effluent will contain measurable
activity above back§tound. and will flow into the conventional waste water
treatment system., [t is assumed that no ectivity 1s present in the effluent
until indicated by radiation monitoring measurements. [f measurable activity
is present in the effluent, sump discharge will be terminated and an alarm
activated. At this time the discharge may be routed to the floor drain tank
for processing or routed directly to the condenser cooling water (RC) flow;
rather than tgc conventional waste water treatment system; administrative
controls shall be implemented to assure that release limits are not exceeded;
see section on radiation monitoring alarm/setpoints.

B2.2 GASEQUS RELEASE RATE CALCULATIONS

The unit vent is the release point for waste gas decay tanks, containment
building purges, the condenser alr ¢jector, and auxiliary building
ventilation. The condenser air ejector effluent is normally considered
nonradicactive; that is, it is unlikely the effluent will contain measurable
activity above background. It is assumed that no activity is present in the
condenser air ejector effluent until indicated by radiation monitoring
measurements and by analyses of pariodic samples collected on that line.
Radiation monitoring alarm/trip setpoints in conjunction with administrative
controls assure that release limits are not exceeded, see section BF1.0 on
radiation monitoring setosints,

The following calculations, when solved for flowrate, are the release rates
for noble gases and for radiciodines, particulates and other radionuclides
with half-lives greater than 8 days; the most conservative of release rates
calculated in B2.2.1 and B2.2.2 shail limit the release rate for a single
release point.

B=5 Ravision 14
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B2.2.1 Noble Gases
; (Ki [(g76)Qi| < 500 mrem/vr, and
i
L tLi + 1.1 Mir [li?ﬁ)@it < 3000 mrem/yr

L

where the terms are defined below,

BR.:2.2
i
i

where:

K,
i

——

a/Q

Radigiodines . Particulates, and Others

Pi | W Qil < 1500 mrem/yr

The total body dose factor due to gamma emissions for each idintified
noble gas radionuclide, in mrem/yr per uCi/m’ from Table 1.2-1.

The skin dose factor due to beta emissions for each identified noble
gas radiouuclide, in mrem/vr per uCi/m’ from Table 1.2-1,

The air dose factor due to gamma emiss tons for each identified noble
gas radionuclide, in mrad/yr per uCi/m' from Table 1.2-1 (unit conver-
sion constant of 1.1 mrem/mrad converts air dose to skin dose}.

The dose parameter for radionuciides othgr than noble gases for the
inhalation pathway, }n mrem/vr per UCi/m’' and for the food and ground
plane pathways, in m*es(mrem/yr) per uCi/sec from Table 1.2-2. e
dose factors are based on the criticsl individual organ and most

restrictive age group (child or infant).

The release rate of radionuclides, i, in gaseous effluent from all
release points at the site, in uCi/sec.

-

7.20+5 sec/m’. The highest calculated annual average relative
concentration (dispersion parameter) i1or any area at or beyond the
unrestricted area boundary. The location is the NNE sector @ 0.5
miles.

* The annual verage dispersion or deposition parameter for estimating

the dose tc an individual at a controlling location in the
unrestricted asrea where the total inhalation, food and ground plane
pathway dose is determined to be a maximum based on operational source
term data, land use surveys, and NUREG-0133 guidance:

W= 2.9E-6 sec/m’, for the inhalation pathway. The location is
the SE sector @ 1.0 miles.

R-# Revision 11
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. B3.0 BARLATION MONITOR SETPOINTS

Using the generic calculations presented in Section 2.0, final etfluent radi-
ation monttorin¥ setpoints are calculated for monitoring as required by the
i

Technical Specifications.

All radiation monitors for Mchuire are off-line except EMF-50 (Waste Cas
System) which is in-line. These monitors alarm on 'ow flow; the minimum flow
alarm level for hoth the liquid monitors and the gas monitors is based on the
manufacturer's recommendations. These monitors measure the activity in the
liquid or gas volume exposed to the detector and are independent of flow rate
if &4 minimum flow rate 18 assured,

Radiation monitoring setpoints calculated in the following sections are
expressed in activity concentraiions; in reality the monitor readout is in
counts per minute. Station radiation monitor setpoint procedures which cor-
relate concentration and counts per minute shall Ra based on the following
relationship:

G = b §
4.2 x 10e V

where:

= the gross activity, in uCi/ml

= the count rate, in cpm

.42 % 10 = the disintegration per minute per uCi

= the counting efficiency, cpm/dpm

= the volume of f'uid exposed to the detector, in ml.

By.1 LIQUID RADIATION MONITORS
‘ B3.1.1 Waste Liquid Effluent Line

As described in Section B2.1.1 on release rate calculations for the waste
liquid effluent, the release is controlled by limiting the flow rate of
effluent from the station. Althou*h the release rate is flow rate controlled,
the radiation monitor setpoint shall be set to terminate the release if the
effluent activity should exceed that determined by laboratory analysis and
that used to calculate the release rate. When releases are not being made, a
radiation monitor setpoint shall be calculated to assure that release limits
are not exceeded. A tvpical setpoint s calculated as follows:

<l % PO

¢ < MPC x F

of = 1,04E-4 uCi/ml

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

f = the flow from the tank may vary from O-120 gpm but, for this calcu~
lation, is assumed to be 100 gpm, 4

ReR Revision 14
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MPC = 1. 0E-07 uCi/ml, the MPC for an unidentified mixture
0= 2.4 (See Section 32.1.1)

F = the dilution flow is based on having only one condenser cooling water
pump in service or 2.5E+5 grm. Should the number of pumps in service
increase, the setpoint may be recalculated,

B3.1.2 ’ { ; 3

As described in Section B2.1.2 on release rate calculations for the
containment ventilation unit condensate effluent, it is probablie that the
effluent will contain measurable activity above background. Since the tank
contents can be discharged automatically, a maximum tank concentraticn, which
also is the radiation monitor setpoint, is calculated to assure that release
limits are not exceeded. A typical monitor setpoint and maximum tank
concentration is calculated as follows:

¢ < HPC X X - 1. 04E~4 uCi/ml

= of

where:

0
"

the gross activity in undiluted effluent, in uCi/mi

£ = the flow from the tank may vary from 0-120 gpm but, for this
calculation, is assumed to be 100 gpm

MPC = 1. 0E~07 wCi/ml, the MPC for an unidentified mixtu:e
o = 2.4 (See Section B2.1.1)

F = the dilution flow is based on having only one condenser cooling
pump in service or 2.5E+5 gpm. Should the number of pumps in
service increase, the setpoint may be recalculated.

The above calculation will determine the maximum setpoint for this reiease
point; releases and/or setpoints mav be administratively controlled Lo assure
that release limits are not exceeded since more than one release source may be
released to the condenser cooling water.

83.1.3 Conventional Waste Water Treatment System Discharge Line

As described in Section B2.1.3 on release rate calculations for the convens-
tional waste water treatment system effluent, the effluent {s normally con-
sidered non-radioactive; that is, it is unlikely the effluent will contain
measurable activil y above background. [t is assumed that no activity is
present in the effluent until indicated by radiation monitoring and by routine
analysis of the composite sample collected on that line. Since the system
discharges automatically, the maximum system concentration, which also is the
radiation monitor setpoint, is calculated so that release limits are not
axceaded, A typical monitor setpoint and maximum effluent concentration is
calculated as follows:

i« Ravision 1&
1/1/87



e < 5££;f—£ = 5, 36E-07 wCi/ml

where:

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

f = the flow rate of undiluted effluent which may vary from 0«6700
gpm, but is assumad to be 6700 gpm

MPC = ) DE~07 uCi/ml, the MPC for an unidentified mixture

F = the flow past Cowan's Ford Dam may vary from 80 to 50,000 cfs, but
is conservatively estimated at 80 cfs (3.59E404 gpm), the minimum
flow available

¢ =1 [The Conventional Waste Water System discharge line is located
downstream of Cowan's Ford Dam and, therefore, has no reconcentra-
tion (recirculation) factor associated with it. |

B3.1.4 Inxhinl_guildlnx_innn-niishlxxs_Linn_LQ_Lhn_CQndnnnsx_ﬂgalxns

As described in Section B2.1.4 on release rate calculations for the Turbine
Building sump effluent, it is possible that the effluent will contain measur~
able activity above background. Since the sump contents can be discharged
automatically to the RC, a maximum sump concentration, which also is the
radiaiion monitor setpoint, is calculated to assure that release limits are
not exceeded. A typical monitor setpoint and maximum “ump concentration is
calculated as follows:

¢ g WXL o 5 21506 uci/ml

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

f = the flow rate of undiluted effluent which may vary from 0-2000
gpm, but is assumed to be 2000 gpm

MPC = 1.0E-07 uCi/ml, the MPC for an unidentified mixture
g = 2.4 (See Section B2.1.1)

F = the dilution flow is based on having enly one condenser cooling
pump in service or 2.5E+5 gpm. Should the number (1-8) of pumps
in service increasc, the setpoint may be recalculated.

The above calculation will determine the maximum setpoint for this release
point; releases and/or setpoints may be administratively controlled to assure
that release limits are not exceaded since more than one release source may be
released to the condenier cooling water.

He10 Revision 17
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B3.2 GAS MONITORS

The following equation shall be used to calculate final effluent neble gas
radiation monitor setpoints based on Xe-133

K(X/Q) Qi ¢ 500 {See section B2.2.1)

Qi = 4. 72E42 Cif (See Section B2.2.2)

C' « 8. 00E4+01/¢

where:

£
s

; the gross activity in undiluted effluent, in HCi/ml

f = the flow from the tank or building and varies for various release
s_urces, in cfm

from Table 1.2+1 for Xe«133, 2 94E+2 mrem/yr per uCi/m’

= 7. 2E+3 sec/m’, as defined in Section B2.2.2.

'x;‘ >
o

B3.2.1 Unit Vent

As stated in Section B2.2, the unit vent is the release point for the waste
g4s systom, containment purge ventilation system, the containment air rejesse
and addition system, the condenser air ejector, and auxiliary building
ventilation. ince all of these releases are through the un:t vent, the
radiation monitor on the unit vent mav be used to assure that station release
limits 4are not exceeded.

For release from the containment dir reolease and addition system and the
containment purge ventilation system, a typical radiation manitor setpoint may

be calculated as follows:
Ci < 5.00E401/f = 1.79E-03 uCi/ml
where;
f = 28,000 cfm (containment purge)
For release from the containment air release and addition svatem, the waste

gas decay tanks, the condenser air ejectors, and the asuxilisry building

ventilation system, a typical radiation monitor setpoint may be calculated as
follows:

Ci < S.00E+01/¢f = 3 S51E-04 uCi/ml
where:

f = 162,500 cfm (auxiliary ventilation systems)

R-11 Revision 16
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B3.2.2 2 Waste Management Facility (EMF=52)

Ventilation exhaust f{rom the Waste Management Facility is not released through
the unit vent and i3 considered a separate releasse point, This sxhaust Is
normaliy considered non-radioactive; that is, it is possible but unlikely that
the aeffluent will contain measurable activity abeve background. Since the
exhaust is continuous, & maximum concentration of gases in the exhaust, which
is also the radiation monitor setpoint, is calculated to assure compliance
with release limits. A typical radiation monitor se'point may be calculated
as follows:

C « 5 00E+01/f = .5, 95E=03
where:
f = B40OO cfm
23,23 Waste Handling Area (EMF-53)

Ventilation exhaust from the Waste Hand!ling Area is not released through the
unit vent and is considered a separate release point. This exhaust (s
normall¥ considered non-radicactive; that {s, it is possible but unlikely that
the effluent will contain measursble activity above background. fince the
sxhaust is continuous, a maximum concentration of gases in the exhaust, which
is a'so the radiation wmonitor setpoint, is zalculated to assure compliance
with release limits. A typical radiation moniinr setpoint may be calculated
as follows:

C <« 5.00E401/€ = 5.00E~04
where:
f = 100,000 cfm
B3.2.4 Unit 2 Staging Building (2EMF-39)
Ventilation exhaust from the Unit 2 Staging Bullding is not released through
the unit vent and is corsidered a separate release point. This exhaust is
normally considered non-radicactive; that is, it is possible but unlikely that
the effluent will contain measurable activity above background. Since the
exhaust {s continuous, a maximum concentration of gases in the exhaust, which
is also the radiation monitor setpoint, is calculated to assure compliance

with release limits. A typical radiation moniter setpoint may be caleulated
as follows:

C < 5. 00E+01/f = 7.35E~0%3
where:

f = 6800 cfm
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Be.0 DUSE CALCULATIONS
B4 1 FREQUENCY OF CALCULETIONS

flose contributions to the maximum individual shall be calculated at least
every J1 days, ?uarterlv. semiaraually and annually (or as required by
technical specifications) using the methodology 11 the generic information
sections or the LADTAP and GASYAR computer progran Example input tempiates
for McGuire LADTAP and GASPAR computer program calculations are provided in
Figures B4 . 0-1 and B& 0-2, One of these methods shall also be 'ised for any
special reports.

Station long+term historical and dose projection caiculations are periodically
performed to determine the station s status with respect to meeting annuval
ALARA goais specified in the McGuire Nuclear Station Selected Licensing
Commitment Manual. Such calculations are used to verify that adequate margin
remains during a report period to allow normal station and radwaste system
operation, including anticipated operational occurrences, for the remairder
of the report period without exceeding applicable goais. Stat.on dose
projections can be performed using generic methodoiogy, LADTAP and/or GASPAR,
or simplified dose calculation methods presented in Section B4 .13,

Dose calculations that are required for individual pre-release calculations,
and/or abnormal releases shall not be calculated using simplified dose
calculation methods. Station dose ErOJecticns for these types and others that
are known to vary from the station historical averages shall be calculated by
usinx the methodology in the generic information sections or the LADTAP and/or
GASPAR computer codes.

Fuel cycle dose calculations shall be performed annually or as required by
special reports. Dose contributions shall be calculated using the methodoiogy
in the appropriate generic information sections or the LADTAF and GASPAR
computer pPrograms.

B4. 2 DOSE MODELS FOR MAXIMUM EXPOSED INDIVIDUAL
B&.2.1 Ligquid Effluents

Ueneric methodelogy for calculating liquid pathway exposures to the maximum
individual is presented in Section 3.1.1. McGuire site specific parameaters to
be u=ad in the generic methodology are presented as follows:

A = Tabhles B4.0«3 through B4 0+6

i
F, = (Fxo)/tF + f) {0.027 default for projections)
wWhere:

f = McGiire average liquid radwaste flow, gpm (100 default for
projections).

0 = Recirculation factor at equilibrium, 2.4
F = McGuire average dilutien flow for period of interest, gpm (3.3E403
default for projections - bhased on 1988 - 16890 worst-nuase

projections ).

An input template for McGuire LADTAP computer program calculations 1s provided
in Figure B4.0~1. 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.

B-12 Revision 33
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Gaseous Effluents
84.2.2.1 Noble Gases
Gamma Air and Beta Air [ose

Generic methodology for calculating noble gas sirborne pathway gamma air (0 )
and beta air (D,) doses is presented in Section 3.1.2.1. McGuire site
:pt?ific parameters to be used in the generic methodology are presented as
ollows:

(X7G) =  7.2E-5 sec/m®. The highest calculated annual average relative
concentration for any ares at or bevond the restricted area
boundary. The location is the NNE sector @ 0.5 miles.

An input template for McGuire GASPFAR computer program noble gas airborne
athway gumma air (D ) and beca air (1)) dose calculations is provided in
igure B4.0-2, Locatlon 1. The input ‘nmplate includes the maximum McGuire

site specific annual average relative concentration parameters. Radionuclide

release input (Ci/period) and optional non+default relative concentration
parametars are necessary to perform GASFAR calgulations to determine offsite
dose impact from specific releases.

84.2.2.2 Rediviodines, Particulates, and Other Radionuclides
with T 1/2 > B Days

Generic methodology for calculating airhorne pathway maximum organ (Dys)
exposures to the maximum iadividua‘ is presented in Section 3.1.2.2, M xternal
exposure from deposited ground contamination and inhalation exposure pathways
are considered to exist at all locations offsite. Food pathways (i.e.,
vegetable, meat and milk) are analyzed only at locations where site surveys
have verified vegetable gardens, meat producing animals, or cow/goat milk
producing animals exist, however., Therefore, the location of the maximum
individual may vary depending on the mixture and leve's of radionuciides
released during a period of time. Additionally, the .ritical (or limiting)
age group and orgen will vary based on the location (i.e., combination of dose
pathways contributing dose) and mixture/level of radionuciide releases during
the release period.

Performing calculations separately for all potential maximum locations, age
grnoups and organs assures that a maximum location is identified, and that a
couservative estimate is obtained for maximum offsite dose impact to any organ
or age group ., McGuire site specific meteorologicsl dispersion (X/Q) and
deposition (D/Q) parameters and applicable terrestria!/food rathways for the
potential maximum locations to be analyzed using generic methodology are
presented in Table B4 . 0-7.

An input template for McGuire GASPAR computer program airborne pathway maximum
orann (D) dose calculations is provided in Figure B4.0-3, Locations 1 - §
RadionucTide release input (Ci/period) and optional non-default meteorological
parameters and pathway applicability flags are necessary to perform GASP
calculations to determine offsite dose impact from specific releases

B=]13 Revision 13
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B4&.3 SIMPLIFIED DOSE ESTIMATE

b4.3.1 Liquid Effluents

For dose estimates, 4 simplified calculatiun based on the assumptions
graluntad in Section B4.2.1 and opevational source term data is presented
elow., Updated operational source term data shall be used to revise these

calculations 48 necessary.
m

7 + ‘ ;
DVB = 7. 49E+5 I (F‘\(T:) (C
where: =]

+ 0.59 C. ]
Cs=134 0.3 Cua- '

7.49E48 = | 14E+u5 (U D + U BF.,) DF L1217
awow af i aif

where:

1.14E4C5 = 10pCi/uCi x 10"ml/kg ¢ B760 hr/yr

Vaw = 730 ¢t /yr, adult water consumption

D =1, dilution (acter from the near field area to the nearest possible
potable water intake (Hunterville Water Intake)

vaf = &1 kg/yr, adult fish consumption
BFi = 2, 00E403, biloaccumulation factor for Cesium (Table 3.1-1)

DF 45 ™ 1.21E~04, adult total body ingestion dose factor for Cs-134
. (Table 3.1-2)

1.27 = factor derived from the assumption that 79% of adult whole body dose is
contributad by Cs-134 and Cs-137 via the fish and drinking water
pathway or 100% ¢+ 79% = 1,27

m = number of releases

where:

Fa w fa..

where:

f = ligquid radwaste flow, in gpm

g = recirculation factor at equilibrium, 2.4

F = dilution flow, in gpm

where:

T' = The length of time, in hours, over which CCa-lBA' CCs-lE?'

are averaged. (The time period during which all releases (m) are made)

and F‘

CF 13 = the average concentration of Cs-134 in undiluted effluent, in
8138 Ci/ml, during the time period considered.

Cog-137 = the average concentration of Cs-137 in undiluted effluent, in
. MCi/ml, during the time period considered.

0.59 = The. ratio of the adult total body ingestion dose factors for
Cs-134 and Ce~137 or 7.14E=-0S5 + 1,6 21E+04 = (.59

B-14 Revision 33
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B4.3.2 Gaseous Rfflu ats

Meteorological data is provided in Tables B4.0-1 and B&4.0-2.
B4.3.2.1 Noble Gases

For dose estimates, simpiified dese calculations based on the assumptions in

B4.2.2.1 and operational source term data are presented below. lpdated opara-

tional source term data shall be used to revise these calculations as neces-

sary. These calculations further assume that the annual average dispersion
arameter is used and that Xenon-133 contributes 62% of the gamma air dose and
1% of the beta air dose.

D? = 8,06E-10 l?]xg-133 (1.61)
DB = 2 4OE-09 (()im.133 {1.23)
where:
i?ﬁ = 7,.2E-05 sec/m’, as defined in Section 82.2.2

8.06E<10 = (3.17E~R)(353) (¥X/Q), derived from equation presented in
o9 Section 3,1.2.1,

e —e

d138£'09§ = (3,17E~08) (1050) (X/Q), derived from equation presented in
el ot Section 3.1.2.1.

[Q]Xn-l33 = the total Xenon-133 activity released in uCi
1.61 = factor derived from the assumption that 62% of the ganma air dose is
contributed by Xe-133,

1.23 = factor derived from the assumpticn that 81% of the beta air dose is
contributed by Xe~133,

B6&,3.2.2 Radiociodines, Partjeulates, and Other Redionuclides
with T 1/2 ) 8 days

For dose estimates, simplified dose calculations based on the assumptions in
B4.2.2.2 and operational source term data are presented below. l'pdated opera-
tional source term data shall be used to revise these calculstions as neces=
sery. These calculations further assume that the annual average dispersion/
deposition parameters are used and that 81% of the dose results from H+3
ingested by the nnximal%z exposed individual via the vegetable pathway at ghe
controlling location. e simplified dose estimate .o the thyroid of a child
is:

D= 1.28E-4 W (Q)
where:

)
W= 4 6E-6 = X/Q for food and ground plane pathvay, in sec/m from Table
B4.0-1 for the controlling location (E sector at 1.0 miles).

(Q)“_3 = the total H-3 activity released in {Ci.

o3 (1.23)

v
1.28E~6 = (3.17E-08)(R, [X/Q]} with the appropriate substitutions for

child-vagetéble pathway factor, Rg (X/G] for H-3. See
Section 3.1.2.2.
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B4.4  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 sccordance with 40CFRI190. The
fuel cycle dose assessments for McOuire Nuclear Station must include gaseous
dose contributions from Catawhra Nuclear Station, which is located
approximately thirty miles S8W of McGuire. For this dose assessment, the
total body and maximum organ dose contributions to the maximum exposed
individual from McGuire liquid releases and the combined Catawba snd McGuire
gasecus releases are estimated using the following calculations:

Dupl™) = DugUiy) + Dupla,) + Dugla.)
D”O(T) = Dﬂo(lm\ + nno(“m’ . D”O(sr)
where:

DHB(T) = Total estimated fuel cycle whole body dose commitment resulting
from the combined liquid and gaseous effluents of Catawba and
McGuire during the calendar year of interest, in mrem,

Dwo(T\ = Total estimated fuel cycle maxmium organ dose commitment
resulting f-om the combined [iguid and gaseous effluents of
Catawba and McGuire during the calendar year of interest, ir
mrem.

A fuel cycle dose calculation worksheet is provided in Figure B4 0-4

B4.4.1 LIQUID EFFLUENTS

Liguid pathway dose estimates are calculated using generic methodology or the
LABT computer program. The values for DWB(lo) nns DMO(lo) ligquid pathway
does contributions are calculdted based on the methodology, values and
assumptions presented in Section B&.2.1. ,

B4.4.2 GASEQUS EFFLUENTS
Total Body

The methodologz for calculating noble gas airborne pathway whole body
exposures to the maximum individual, DWB, is derived from Section 3.1.2.1
generic methodology for gamma air and beta air dose calculations as follows:

Dy = 3.176-8 L K, [(X/D)Q,] mrem/yr

i=]
Generic methodology parameters K. are described g Section 1.2,1. The McGuire
site specific parameter X/( VAIu& is 7.2E-5 sec/m” as described in Section

B4.2.2.1 for McGuire gamma air and beta air dose calculations. Dose
contributions by Catawba via the airberns pathway to the McGuire fuel cycle
whole body dose are trivial and need not be calculated unless a significant
{beyond Tech Spec) release takes place at Catawba during the period of
interest,

Bl Fevision 31
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Maxamum Urgan

Airborne pathway maximum organ dose estimates ars calculated using generic
methodology or the GASPAR computer program, The maximum organ dose is
established by calculating doses to all organs for each potential maximum
offsite location identified in Table B4.0-7. A conservative estimate (l.e.,
overestimate) of the fuel cycle maximum organ dose 1s obtained by 1)
determininig the locations with the highest exposure releases for each organ,
<) adding the highest exposure value for the rirborne release to the same
organ dose resulting from ligquid releases, and %) comparing valucs obtained
when the liquid a-. irborne pathway components are added for all organs and
age groups to determine the maximum (or limiting) osgan and age group. [ose
contributions by Catawba via the airborne pathway to the McGuire fueld cycle
maximum organ dose are trivial and need not be calculated unless a significant
(beyond Tech Spec) release takes place at Catawba during the period cf
interest,
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{sec/m” }

Distance to the controi location, in wiles
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TABLE B4 0-3

(1 oft 2

LIQUID EFFLUENT DOSE ~ ADULT PARAMETERS
MCGUIRE NUCLEAR STATION

A, MREM/MR PER UCI/ML

NVUCLIDE ~~ BONE  UIVER T BODY THYROID KIDNEY  LUNG Gl~ LU
M 3 0.00E + 00 +00 BO6F<00 DOBE+00 BOBE+00 0.96E+00 & 96E+00
NA 4 BABE+02 S4BE+02 S4BE+02 S4BE+02 548E+02 54BE+02 5.48E+02
CR_ 81 0.00E+00 O.00E+00 149E+00 O094E~-01 3 20E~01 19BE+00 3.76E+02
MN &4 OOOE+00 476E+03 GO0BE+02 OOODE+00 142E+03 OO0E+00 1 46E +04
MN 56 O00E+00 120E+02 2.12E+01 O00E+00 162E+02 000E+00 3.82E+03
FE 56  BB7E+02 613E+02 143E+02 OO0E+00 OO0E+00 342E+u2 382E+02
FE 89 1.40E+03 320E+03 126E+03 OOOE+00 OOOE+00 9.19E+02 1.10E+04
CO s8 OO0E+00 181E+02 3.39E+02 O0.00E+00 OOOE+00 0O00E+00 3.06E+03
Cr. #0 OOOE+00 434E+02 98BE+02 0OO0E+00 0.00E+00 OO0E+00 8.16E+03
Mo 63 419E+04 201E+02 1 41E+03 OOOE+00 O.O0E+00 O00E+00 607E+02
Nl 65 1.70E+02 221E+01 1 C1E+01 000E+00 OO0E+00 OO00E+00 S61E+02
CU 64 0.00E+00 1.6"€+01 7.93E+00 o.oo{:oo 4.26E+01 0.00E+00 1 .44E+03
IN @b 236E+04 7.50E+04 339E+04 VOOE+00 502E+04 O00E+00 4.73E+04
BR 83 ODO0E+00 OO0CE+00 438E+01 O000E+00 0.002+400 0OCE+00 630E+0
BR 85 O.00E+00 OOOE+00 2233E+00 O0.00E+00 O.00E+00 0.00E+00 0.00E+00
RB 86 O.00E+00 103E+085 470F+04 000E+00 OOOE+00 OOCE+00 203E+04
RB 88 OOCE+00 295E+02 1.56E+02 O00E+00 OOOE+00 OO0E+00 4.07E-09
RB_ 89  OOOE+00 198E+02 137E+02 0.00E+00 O00E+00 OO0E+00 113E~11
SR 89  478E+04 OOOE+00 137E+03 O0O00E+00 OOOE+00 0OOE+00 7 66E+03
SR 90 E95E+08 OO0E+00 160E+08 OO0CE+00 OOOE+00 O00E+00 340E+04
SR 91  879E+02 OO0E+00 355E+01 0.00E+00 O.O0E+00 OOCE+00 419E+03
SR 92 333E+02 000E~00 144E+01 OO0E+00 OOOE+00 OOOE+00 6 60E+03
Y 90 138E+00 OODE+00 369E-02 0O00E+00 O00E+00 OQODE+00 1.46E+04
Y _91M 130E-02 OO0E+00 504E-04 000E+00 000E+00 O.O0E+00 3.82E-02
Y 91 202E+01 OOOE+00 530E-01 O.00E+00 O.O0E+00 OOOE+00 1.11E+04
Y 82 121E~01 000E+00 3.53E-03 0.00E+00 OOVE+00 QO00E+00 2.12E+03
Y 93  383E-01 OO00E+00 106E-~02 0.00E+00 0O0E+00 OO0E+00 1.22E+04
ZRA 985  277€E+00 BBBE-0Y 6.01E-~01 O.00E+00 1.39E+00 OOOE+00 282E+03
ZR 97 1 83E-01 309E~02 141E~02 OO0E+00 467E-02 O0.00E+00 9.87E+03
NB 96  447E+02 249E+02 | 34E+72 O0O00E+00 246E+02 OO0CE+00 1 S1E+06
MO 99 D.00E+00 482E+02 B.79E+01 OOOE+00 10SE+03 COOE-00 107E+03
TC 99M 294E-02 8.32E-02 1.06E+00 O00E+00 126E+00 407E-02 492E+0
TC 101 303E-02 436E-02 428E-01 O00E+00 7B6E-O1 223E-02 131E~13
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TABLE B40-3

(2 01 2)

[1QUID EFFLUENT DOSE ~ ADULT PARAMETERS
MCGUIRE NUCLEAR STATION

A MREM/MR PER L'CI/ML

n

NUCLIDE  BONE UVER T BODY THYROID KIDNEY  LUNG Gl=LU
AU 103 1986401 OOOE+00 0.54E+00 O00E+00 7 57E+01 J.00E+00 231E+03
RU 108 1 65E+00 OO00E+00 6 82E~-01 OO0E+0C 213E+01 OOOE+00 1.01E+03
RU 106 295E+02 O00E+00 3.73E+01 OOCE+00 S569E+02 OOOE+00 181E+04
AG 110M 142E+01 131E+01 7.80E+00 OOOE+00 28B8E+0° OOOE+00 & 36E+03
TE 128 279E+03 101E+03 474E+02 B.39E+02 1.13E+04 OO00E+00 1 11E+Nd
E 127M 708E+03 2852E+03 B69E+02 1B0E+03 286E+04 OUOE+00 236E+04
TE 127 114E+02 411E+01 2.4BE+01 B.4BE+01 4 E6E+02 O00E+00 9.03E+03
TE 120M 1.20E+04 447E+03 189E+03 411E+03 SO00E+04 000E+00 6.03E+04
TE 120  327E+01 120E+01 796E+00 281E+01 1.37E+02 0.00E+00 2.47E+01
TE 31M 1 80E+03 BB1E+02 734E+02 1.30E+03 B.92E+03 0.00E+ J4E+

TE 131 208E+( BS7TE+00 G47E+00 169E+01 B.9BE+01 O0.00E+00 2 90E+00
TE 132 262E403 1.70E+403 1859E+03 1.87E+03 163E+04 000E+00 802E+04
I 130 SO01E+01 296E+02 10SE+02 2256404 415E+02 O.00E+00 2.29E+C
| 139 496E+02 709E+02 40BE+02 232E+05 122E+03 O000E+00 1.87E+C
| 132 242E+01 BATE401 226E+01 2.26E+03 1.03E+02 O00E+00 122E+01
I 133 169E+02 204E+02 B97E+01 432E+04 513E+02 000E+00 2.64E+02
| 138 SB20E+01 138E+02 S.10E+01 911E+03 222E+02 OO0CE+00 1.56E+02
CS 134 303E+05 721E+08 S5BOE+05 OO0E+00 2.33E+06 775E+04 126E+04
CS 136 317E+04 126F+05 QO01E+04 OOOE+00 697E+04 “55E+03 1.42E+04
cs 137 388E+08 S531E+08 34BE+05 O00E+00 1.80E+05 599E+04 103E+04
cs 138 269E+02 S531E+02 263E+02 0.00E+00 2.90E+02 385E+01 227E-03
LA 142 183E-02 B.33E-03 207E-03 OOOE+00 O.00E+00 O.00E+00 €.0BE+01
CE 141 B8.01E~01 542E-01 6.18E-02 O0.00E+00 2.82E-01 0.00E+00 207E+03
CE 143  141E-01 1.04E+02 1.16E~02 0OOE+00 4.60E-02 0.00E+00 360E+03
CE 144 41BE+01 1.75E+01 2.24E+00 D.00E+00 1.04E+01 O00E+00 1.41E+04
PR 143 1.32E+00 S28E-01 652E-02 0.00E+00 3.08E-01 O00E+00 S.77E+03
PR 144 431E-03 1.79E~03 219E~04 OO0E+00 101E-03 O0.00E+00 6.19E~10
ND 147 9.00E-01 1.04E+00 6.22E-02 O.00E+00 GOBE-01 OO00E+00 4 99E+03
W 187 A04E+02 255E+02 B8 90E+01 OO0E+00 OO0E+00 O00NE+00 8.34E+04
NP 239  128E-01 128E-02 691E-03 0.00E+00 391E-02 O0.00E+00 257E+03

Rev. 33

1=1=82



LIQUID EFFLUENT DOSE -~ TEEN PARAMETERS

TABLE B4 0~4

(1ot 2

MCGUIRE NUCLEAR STATION

A, MREM/MR PER UCI/ML

NUCLOE ~ BONE  LIVER T .BODY THYROID KIDNEY  LUNG Gl=-LLl
H 3 DOOE+00 634E+00 634E+00 6.34E+00 6.34E+00 6 34E+00 6.34E+00
NA 24 8 83E + 02 ssaum E83E+02 S63E+02 S553E+02 S583E+02 583E+02
CR 81  OOOE+00 OOOE+00 182E+00 B46E-01 334E-01 217E+400 286E+02
MN 54 000E+00 465E+03 022E+02 O00E+00 1.39E+03 OOOE+00 983E+03
MN 56 QOCE+00 124E+02 221E+01 OOOE+00 188E+02 OOCE+00 8.19E+03
FE 36  909E+02 645E+402 1 SOE+02 OO0E+00 O00E+00 400E+02 279E+02
FE 68  1.41E+03 330E+03 127E+03 OOOE+00 O.00E+00 104E+03 7 79E+03
cO s8 QO0E+00 148E+02 3.35E+02 OO0E+00 O.O0E+00 OO0E+00 200E+03
CO 60  OQO0E+00 470E+02 945E+02 OO0E+00 OOOE+00 O.00E+00 S547E+03
NI 83  426E+04 301E+03 144E+03 OO0E+00 O.00E+00 O.00E+00 4 78E+02
NI 68 1B0E+02 230E+01 108E+01 OO0E+00 OOOE+00 O.00E+00 128E+03
CU 64 O00E+00 172E+01 BOBE+00 OOOE+00 43SE+01 OO00E+00 133E+03
IN 65 213E+04 741E+04 34BE+04 OO0E+00 4.74E+04 OOOE+00 3.14E+04
BR 83 O00E+00 OQC0E+00 473E+01 OQO00E+0U0 OOCOE+00 OOOE+00 O0.00E+00
BR 85  OOOE+00 OOOE+00 261E+00 O0.00E+00 OOOE+00 O0.00E+00 0.00E+00
RE 86 O.00E+00 110E+08 510E+04 OOOE+00 O.00E+00 OOOE+00 163E+04
RB 88 O00E+00 316E+02 1.68E+02 OOO0E+«00 O00E+00 O0OOE+00 271E-08
RB 89  OQOCE+00 204E+02 1.44E+02 OOCE+00 O0.00E+00 O.00E+00 212E-07
SR 89  4097E+04 OOOE+00 142E+03 O.0OE+00 OO0E+00 OD.OOE+00 S91E+03
SR 80 S06E+05 O00E+00 13S5E+08 OO0E+00 OOOE+00 OOCE+00 263E+04
SR 91  911E+02 0.00E+00 3.62E+01 OOOE+00 OOOE+00 OOCE+00 413E+03
SR 92 344E+02 OOOE+00 1.47E+01 OOOE+00 OOOE+00 OOOE+00 8.77E+03
Y 80 1426400 O000E+00 3.83E-02 000E+00 O.00E+00 OODE+00 117E+04
Y 91 134E-02 000E+00 S511E-~04 OOOE+00 0.00E+00 OOCE+00 632E-01
Y T9IM 200E+01 OO00E+00 589E-01 OOOE+00 O.COE+00 OOOE+00 8.58E+03
Y 92 1.26E~01 O.00E+00 363E-~03 OO0E+00 0.00E+00 O.00E+00 3.44E+03
Y 93 397E-01 0.00E+00 1.09E~02 O.00E+00 O.00E+00 OOOE+00 1.21E+04
ZR 98 264E+00 B34E-01 S5.74E-01 OOOE+00 123E+-0 OOOE+00 1.82E+03
ZR 97 1.62E~01 3.01E-02 1.39E-02 OO0E+00 4.86E-02 OOCE+00 815E+00
NE 98 450E+02 280E+02 137E+02 OOOE+00 242E+02 O.00CE+00 1.07E+06
MO 99 0.00E + 00 461E+02'"an£+ov DOOE+00 108E+03 O00E+00 B.28E+02
TC 99M 28B4E-02 7.92E- 103E+00 OOOE+00 1.18E+00 4 39E~02 §20E+01
TC_101  30BE-02 1;3;_-..92__1;9__5_—“91 OO0CE+00 792E~01 267E-02 7 48E~-09
Rev, 33
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LIQUID EFFLUENT DOSE ~ TEEN PARAMETERS

TABLE B40~4

(2 0f 2)

MCGUIRE NUCLEAR STATION

A, MREM/MR PER UCI/ML

NUCLIDE DONE LIVER T BODY THYROID KIDNEY  LUNG Gl=LLU
AU 103 1 9BE+01 O.00E+00 B33E+00 OOOE+00 GB7E+01 O0.00E+00 1 63E+03
AU 108 1.67E+00 OOOE+00 6 46E-01 OO00E+00 210E+01 OO0E+00 1.34E+03
RU 106 299E+02 OO00E+00 3.77€+401 OOCE+00 S577E+02 OO0E+00 1 44E+04
AG T10M 1208E+01 1 21E+01 DOE+00 231E+01 OOOE+00 3.40E+03
T: 126M  3.02E+03 109E+03 403E+02 B43E+02 0.00E+00 0 O0E+00 uoe+oa
TE 12TM 7 62E+03 270E+03 906E+02 1. +03 309E+04 OOCE+Q0 1.90E+04
TE 127 124E+02 441E+01 26BE+01 B59E+01 S504E+02 ooo‘i+oo 961E+03
TIE 120M  128E+04 4 77E+03 203E+03 4148403 S37E+04 OODE+00 4B82E+04
129 A83E+01 1.32E+01 BSPE+00 2.62E+01 14BE+02 OO00E-00 193E+02
ﬂs’ 131 M 1.92E+03 022E+02 769E+02 139E+03 961E+03 OODE+00 7.40E +04
TE 131 220E+01 9.0BE+00 6B7E+00 169E+01 9B1E+01 0O0E+00 1.80E+00
TE 132 2756403 174E+03 164E+03 1B4E+03 1 67E+04 0.00F+00 o 1E+04
I 130 BB1E+01 285E+02 102E+02 2.08E+04 +02 0.00E+00 Ev02
| 13N SO00E+02 700E+02 3.76E+02 204E+085 121E+03 000E+00 1:9£+m
| 132 230E+01 G24E+01 224E+01 210E+403 983E+01 OO0E+00 2.72E+01
I 133 1.72E+02 202E+02 BOOE+01 407E+04 S11E+02 O.00E+00 221E+02
| 138 §22E401 1.34E+02 49BE+01 B.64E+03 212E+02 0.00E+00 149E+02
CS 134 310E+08 730E+05 3.39E+08 OO0E+00 232E+05 B.B6E+04 9.08E+03
CS 136 I1BE+04 125E+05 BA41E+04 O.00E+00 682E+04 107E+04 1 01E+04
cs 137 418E+05 E82E+08 192E 06 O00E+00 1BBE+05 7 30E+04 7 86E+03
cS 130 288E+02 5852E+02 276E+02 O.00E+00 4CBE+02 4 74E+01 281E~01
BA 139 910E+00 6.40E-03 268E-01 OOOE+00 B03E-03 441E-03 BIIE+O1
BA 140 1B6E+03 2.28E+00 120E+02 O00E+00 7.72E~01 163E+00 287E+03
BA 141  439E+00 328E-03 147E-01 000E+00 304E-03 224E-03 9 36E-06
BA 142 196E+00 1.96E-03 120E~01 OOOE+00 1.66E-03 130E~03 6.01E~12
LA 140 361E~01 1.77E-01 4.72E-02 0.00E+00 O.00E+00 O.00CE+00 102E+04
LA 142 1.86E-02 azse;g_ 208E~03 000E+00 O.00E+00 000E+00 281E+02
CE 14 798E-01 532E-01 612E~-02 O00E+00 2.81E~01 O.00E+00 1.52E+03
CE 143 1.41E~01 ‘oaewz 118E~02 OO0E+00 460E-02 O.00E+00 3.08E+03
CE 144  417E401 1.73E+401 224E+00 N00E+00 1.03E+01 O0O0CE+00 108E+04
PR 143  136E+00 543E-01 6.76E-02 OOOE+00 3.18E-01 O 00E+00 447E+os
PR 144 446E~-03 183E-03 226E-04 OO0E+00 108E-03 0OO00E+00 4 92E-~
ND 147  973E-01 106E+00 634E-02 O0.00E+00 621E-01 0.00E+00 uzzwa
w187 32BE+02 267E+02 937E+01 OOOE+00 OOOE+00 OOOE+00 7.24E+04
NP 239  134E-01 127E-02 7O4E-03 0O0CE+00 3.98E-02 OO0E+00 204E+03
Rev. 32
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TABLE B40-§

(1 0f2)

LIQUID EFFLUENT DOSE ~ CHILD PARAMETERS
MCGUIRE NUCLEAR STATION

A, MREM/MR PER UCI/ML

n

NUCLIDE BONE LIVER T BODY THYROID KIDNEY  LUNG Gl=LU
H a DOOE+00 1.19E+01 119E+01 1 10E+01 118E+-1 119E+01 1.19E+0
NA 24 793E+02 793E+02 793E+02 793E+02 7O3E+02 7OIE+02 7OE+M
CR 81 OD.00E+00 O.00E+00 192E+00 106E+00 291E-01 194E+00 1 02E+0Q2
MN &4 DOOE+00 3.99E+03 106E+03 OOOE+00 112E+03 OOOE+00 33SE+03
MN 56 DO0E+00 1286402 281E+01 O000E+00 181E+02 O.OCE+00 1 .80E+04
FE 86  187E+03 B8.34E+02 289E+02 0O0E+00 OOOE+00 472E+02 1 SSE+02
n so 226E+03 J65E+03 182E+03 OOOE+00 OOOE+00 106E+03 3.60E+03
- DOOE+00 1.78E+02 5376402 OO0E+00 0OCE+00 OONE+00 1.02E+03
CF 33" O.00E+00 5. 16E+02 1 52E+ +00 OOOE+00 OOOE+00 2.86E+03
Nl 63 736E+04 3094E+03 250&4»03 000!4& 0.00E+00 OOOCE+00 2685E+02
NI 65 304E+02 286E+01 1.67E+01 0O0E+00 O0OOE+00 0O0E+00 380E+03
CU 64 0.00E+00 2.30E+01 144E+01 O.00E+00 S5.77E+01 OOOE+00 1.12E+03
IN 65 223E+04 595E+04 3.70E+04 O00E+00 3.7SE+04 O OCE+00 1 .0SE+04
R 83 0.00E + 00 o.oo%mo 6.64E+01 O.00E+00 O.00E+00 0.00E+00 0.00E+00
R 85 O00E+00 0.00E+00 354E+00 OOOE+00 O.00E+00 0.0OE+00 0.00E+00
RB 86 D.O00E+00 1.09E+08 6.72E+04 OOOE+00 ONCE+00 OOOE+00 7.03E+03
RB 88 0.00E+00 3.10E+02 216E+Q2 0005400 OO0E+W OOCE+00 182E+01
RB 89 000E+00 1.91E+02 1.70E+02 OO0E+00 OOOCE+00 O.0CE+00 1.66E+0Q0
SR 89 1.0BE+05 000E+00 3.0BE+03 OO0E+00 O.00E+00 0.00E+00 418E+03
SR 90 9.24E+08 0.00E+00 248E+05 0O00E+00 OOOE+0C OO0E+00 187E+04
SA 9 196E+03 OOOE+00 7.41E+01 OOOE+00 OO0E+00 OOOE+00 4.33E+03
SR 92 738E+02 O00E+00 296E+01 OO0E+00 OO0E+00 OOOE+00 1.40E+04
Y__ 9 3.20E+00 0.00E+00 B.56E-02 O0.00E+00 0.00E+00 OOOE+00 9.10E+03
Y 1M 297E-02 OOOE+00 1.00E-03 OCOE+00 OOOE+00 OO0E+00 5.82E+(
Y 9 46BE+01 OOOE+00 125E+00 O.00E+00 0.00E+00 OO00E+00 624E+03:
Y @ 280E-01 000E+00 B.01E-03 OOOE+00 0.00E+00 0.00E+00 8.09E + 034
Y 93 BB7E-01 OO0E+00 244E-02 OOOE+00 O.NOE+00 OOCE+00 132E+04
ZR 98 7O08E+00 18B6E+00 1.38E+00 O.00E+00 Z22E+00 OOOE+00 162E+03
ZR 97 426E-01 613E-02 362E-02 O00E+00 8B1E-02 0O0E+00 9.20E+03
NB 95 832E+02 207E+02 148E+02 0.00E+00 1né+oe J00E+00 3.BIE+05
MO 99 0.00E+00 8.78E+02 217E+02 OOOCE+00 1.8 F+(g OO0CE+00 726E+02
TC 99M B46E-02 127E-01 210E+00 O0.00E+00 1841+ ;) &43E-02 7.20E+01

Rev. 33
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TABLE B40~56

(10t2)

LIQUID EFFLUENT DOSE ~ CHILD PARAMETERS
MCGUIRE NUCLEAR STATION
A, MREM/HR PER UCIML

NUCLIDE BONE  LIVER T.BODY THYROID KIDNEY  LUNG Gl= LU
101 TABE-02 7B3E-02 OWIE-01 .OOE+00 134E+00 4 14E-02 2.493-0
RU 103 AB3E+01 OODE+00 1.88E+01 OQO00E+00 121E+02 O00E+00 1 28E+03
RU 108 426E+00 OOOE+0N 1 84E+00 OODE+00 3.74E+01 OO0E+00 2 78E+03
AU 106 7726402 O00E+00 O64E+01 OOOE+00 1.04E+03 O.00E+00 1.205+04
AG 110M  323E+01 21BE+01 174E+01 OO0E+00 408C+01 000E+00 260E+03
TE 125M 428E+03 118E+03 S567E+02 119E+03 OOQVE+00 OOOE+00 410E+03
TE 127M 10BE+04 200E+03 120E+03 25BE+03 207E+04 O000CE+00 8.72E+03
TE 127 1.76E402 473E+01 3.77E+01 122E+02 SO00E+02 OOOE+00 6.86E+03
TE 120M 182E+04 SO07E+03 2.82E403 S5B5E+03 S5 33E+04 C.O00E+00 2&5+0‘
TE 129 SO00E+01 130E+01 1.19E+01 JA8BE+01 146E+02 O00E+00 311E+03
TE 131 M  268E+03 92B8E+02 9BBE+02 191E+03 B8 SBE+03 0O00E+00 J.77E+04
TE 13 J09E+01 9.43E+00 921E+00 37E+01 9.36E+01 OO00E+00 1.63E+02
TE 132 377E+03 167E+03 2016403 243E+03 1 556+04 O.00E+00 1 .68E+04
I 130 204E+02 413E+02 2.13E+02 455E+04 6.17E+02 O.00E+00 193E+02
| 13 120E+03 1.21E+03 6.87E+02 400E+05 199E+03 0OOE+00 1.08E+02
I 132 B60E+01 103E+02 473E+01 AT7E+03 187E+02 OOOE+00 1.21E+02
| 133 414E+02 S12E+02 194E+02 951E+04 BSIE+02 0.00E+00 2.06E+02
| 138 122E+02 220E+02 104E+02 195E+04 3.3BE+02 O0.00E+00 1.68E+02
8 134 382E+05 S526E+05 1 32E+08 OOOE+00 104E+05 697E+04 3.38E+03
cS 136 IB3E+04 10SE+05 682E+04 OO0E+00 S5GIE+04 BI7E+03 2370E+03
cs 137 533E+08 511E+05 7.84E+04 0O00E+00 166E+05 S9UE+04 320E+03
CS 138  372E+02 517E+02 3.28E+02 OO0E+00 3 G4E+02 3.92E+01 2.38E+02
BA 139 264E+01 1.35E-02 7.35E-01 OOOE+00 118E-02 797E-03 1.46E+03
BA 140 S00E+03 446E+00 297E+02 O0O0E+00 145E+00 266E+00 268E+03
BA 141 123E+01 6.86E-03 3.99E-01 OOOE+00 5094E-03 403E-02 699E+00 |
BA 142 5.36E+00 238SE-03 299E-01 000E+00 3.12E-03 227E-03 699E-02
LA 140 7B86E-01 275E-01 9.26E-02 0.00E+00 0.00E+00 0.00E+00 766E+03 |
LA 142 40BE-02 1.30E~02 407E-03 OOOE+00 OOODE+00 OOCE+00 28BE+03
CE 141 234E+00 1.17E400 1.73E-01 O.00E+00 S11E~01 OQO00E+00 1.46E+03
CE 143  412E-01 223E+02 324E-02 O000E+00 9.37E~-02 O0.00E+00 3.27E+03
CE 144 123E+02 3B4AE+01 654E+00 OOOE+00 213E+01 000E+00 1.00E+04
PR 143 J06E+00 9.18E-01 * 82E-01 O0OCE+00 4.97E-01 OOCE+00 3.30E+03
PR 144  100E-02 310E~03 S505E-04 0.00E+00 164E-03 OOCE+00 6EBE+00 |
ND 147 217E+00 1.76E+00 1.36E-01 OO0E+00 9.65E-01 O.00E+00 2.79E+03
w187 430E+02 265E+02 1.14E+02 OO0E+00 OO0E+00 O.00E+00 3.68E+04
NP 239  347E-01 249E-02 175E-02 ONOE+00 7.19E-02 0OOE+00 1.84E+03
Rev. 33
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TABLE B4 0-86

(1012

LIQUID EFFLUENT DOSE ~ INFANT PARAMETERS
MCGUIRE NUCLEAR STATION

A, MREM/HR PER UCI/ML

NUCLIDE ~ BONE  UVER T BODY THYROID KIDNEY  LUNG  GI=ill
M 3 OO0E+«00 1 16E+01 1 16E+0' 118E+01 1.16E+01 116E+01 116E+01 |
NA 24 3B0E+02 3B80E+02 380E+02 3B0E+02 3B0E+02 3BOE+02 3.80E+02 |
CR &1 QO00E+00 O00E+00 S30E~01 346E-01 7856E-~-02 6. z;g_-gl__%tgl
MN &4 OOOE+00 7 49E+02 1 70E+02 O.O0E+00 166E+02 OOOE+00 2 78E+02
MN 68 0.00E +00 3ooe+cn S530E+00 OCOE+00 2.64E+01 GOOE+00 280E+03
F_E 66  523E+02 33BE+02 903E+01 OO00E+00 OOOE+00 1 65E+0R _E_m
FE &9 116E+03 202E+03 7OBE+02 OO00E+00 OOOE+00 & 98E 02 ’g |
CO &8 0.00E+00 135E+02 3.38E+02 0. OE+00 O0.00E+00 0.00E+00 3.37E+02
CO 60 0.00E+00 406E+02 960E+02 OOLE+00 OOOE+00 OODE+00 967E+02
N 63 230E+04 147E+03 CPPE+02 OOOE+00 O.00E+00 0.00E+00 +01
Nl 65 1776402 2.00E+01 910E+00 O.00E+00 0.00E+00 O.00E+00 1 62E+03
CU 64 000E+00 220E+01 106E+01 0O0E+00 3B7E+01 OO00E+00 4.70E+02
IN 66 692E+02 2.37E+03 100E+03 O0O0E+00 1.18E+03 OOOE+00 201E+03 |
BR 83 0.00E+00 O.00E+00 137E+01 O00E+00 O.00E+00 OOOE+00 O.00E+00 |
BR 85 0.00E+00 O.00E+00 7.30E~01 0.00E+00 OOOE+00 OOOE+00 0.00E+00 |
RB 86 O.00E+00 6.40E+03 316E+0% OOOE+00 OOOE+00 C.OOE+70 164E+02 |
RB 88 0.00E+00 1 B7E+01 1.03E+01 O.00E+00 OODE+00 O.00E+00 1.8ZE+01
RB 89 0.00E+00 1.08E+01 741E4+00 O.O0E+00 000E400 0.00E+00 3 66E+00
SR 89 944E+04 OO0E+00 271E+03 OOOE+00 OOO0E+00 OOOE+00 194E+03
SR 90 4T0E+05 O00E+00 127E+05 0.00E+00 ooomoo 0D OOE+00 869E+03
SR 91 18BE+03 0.00E+00 6.81E+01 O0O0E+00 0O0E+00 OOCE+00 223k+03
SR 82 722E+02 OOOE+00 26BE+01 O00E+00 OOOE+00 O.0CE+00 7. 70E+03
Y 90 327E+00 O.00E+00 B.77E-02 0.00E+00 0.00E+00 O.00E+00 4B1E+03
Y 91M 308E-02 000E+00 104E-03 0.00E+00 O0.00E+00 0.OOE+00 1.02E+02
Y 9 425E+01 O.00E+00 1.13E+00 O.O0E+00 O.00E+00 O.00E+GO 3.08E +03
Y @2 288E-01 0Q.00E+00 B.09E-03 0.00E+00 O.00E+00 O.NOE+00 §49E +03
Y 93 9.14E-01 0.00E+00 2.49E-02 O.O0E+00 O.00E+00 O.00E+00 722E+03
bz T 77SE+00 169E+00 134E+00 O.O0E+00 2.04E+00 O.0CE+00 941E+02
ZR 97 587E-01 956E~02 436E-02 000E+00 963E-02 0.00E+00 6.09E+03
NB 95  1858E+00 6S1E-01 3.76E-01 OO0E+00 466E-01 OOOE+00 §&48E+02
MO 99 0.00E+00 1.28E+03 2.49E+02 OONE+00 181E+03 OO0E+00 421E+02
TC 99M 722E-02 149E-01 1.92E+00 Q.00E+00 160E+00 7.78E-02 433E+01
TC 101 854E-02 1 0BE-01 106E+00 O0.00E+00 1.28E+00 SB7E-02 183E+01
Rev. 33
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TABLE B40-6
(20t 2)

LIQUID EFFLUENT DOSE ~ INFANT PARAMETERS

MCGUIRE NUCLEAR STATION
A, MREM/MR PER UCI/ML

NUCLIDE BONE  UVER T BODY THYROID KIDNEY  LUNG - LU
AU 103 SE7TE+01 OOOE+00 1B6E+01 OO0E+00 1 16E+02 0.00E +00 i‘ﬁho&
AU 108 S12E+00 0.00E+00 172E+400 O00E+00 3.76E+01 OO00E+00 2.04E+03
FU 106  SOTE+02 OOOE+00 113E+02 OOCE+00 107E+03 0O00E+00 688E+03
AG “1OM  37BE+01 273E+01 1 81E+01 OOOE+00 301E+01 OOOE+00 1.42E+03
TE 126M B77E+02 293E+02 " 9E+02 295E+02 O00E+00 OOCE+00 41BE+02
TE 127M_ 220E+03 730E+02 266E+U2 6.36E+02 542E+03 OCO0E+00 6.88%+02
TE 127  376E+01 126E+01 BOPE+00 3.08E+01 9.1BE+01 O.00E+00 7.90E+02
TE 120M noum 1206403 S70E+402 1.44E+03 G 41E+03 0O00E+00 228E+03
TE 129 1.07€ + 01 aue+oo 249E4+00 BOSE+00 266E+01 ONOE+00 8.84E+02
TE 19/ M S72E+02 100E+02 466E+02 188E+03 0L F+ B7E+
g 131 6.62E + 00 z«uoo 1 86E+00 S581E+00 169E+01 OO0E+00 267E+02
132 +02 387E+ +02 5.72E+ OODE+00 1.43E+03
I 130 z.gg*m 49 ‘g““‘gg"éﬁ"susrrﬁmg jsg"u"lhm 0.00E+00 1.06E +02
[ 134 1356403 1859E+03 700E+02 523E+05 186E+03 O0O00E+00 5.686E+01
| 132 B.24E+01 127E+02 461E+01 594E+03 141E+02 OO0E+00 103E+02
I 133 JOE+02 6BBE+02 201E+02 125E+05 BOSE+02 0OOOE+00 116E+02
| 138 1376402 2726402 983E+01 244E+04 3.04E+02 O000E+00 9.86E+01
CS 134  142E+04 264E+04 267E+03 O00E+00 6B61E+03 278E+03 719E+01
CS 136  1.73E+03 BOBE+03 190E+03 O.00E+00 2.02E+03 4 14E+02 7.71E+01
cs 137 1 96E+04 230E+04 163E+03 000E+00 G17E+03 280E+03 7.19E+01
Cs 138 181E+01 254F+01 143E+01 OO00E+00 147E+01 220E+00 4.70E +01
BA 139 331E+01 220E-02 9B0E-01 O.00E+00 132E-02 133E-02 2.10E+03
BA 140 6.43E+03 B643E+00 231E+02 O00E+00 183E+00 3 95E+00 1.58E+03
BA 141  160E+01 109E~02 S04E-01 O0O0E+00 66BE-03 666E-03 1.950+02
BA ue "B.92E+00 5.76E-03 341E-01 O0.00E+00 331E-03 3.48E~03 2.B6E+01
A 140 794E~01 313E-01 B.08E-02 O0.00E+00 OO0E+00 O.00E+00 3.68E+03
LA 142 414E-02 182E~02 364E-03 000C+00 OO0CE+00 O0.00E+00 288E+03
CE 141 206E+00 181E+00 213E-01 O.00E+00 5.57E-01 O.00E+00 9.33E+02
CE 143 §S7E~01 369E+02 421E-02 O0.00E+00 1.08E~0!' UOCE+00 216E+03
CE 144  112E+02 489E+01 6.28E+00 0.00E+00 1BSE+01 O.OOE+00 643E+03
PR 143 30BE+00 1 14E+00 182E~01 OOOE+00 425E-01 OOOE+00 1.61E+03
PR 144 103E-02 399E-03 S519E-04 OO0E+00 144E-03 OO0E+00 1.85E+02
ND 147 2.08E+00 214E+00 131E~-01 0.00E+00 B824E-01 0.00E+00 135E+03
w187 340E+01 236E+01 B16E+00 O00E+00 OO0E+00 OO0E+00 1.38E+03
NP 239  41BE-01 374E-02 211E-02 O0O0E+00 745E-02 O0.00E+00 1.0BE+03
Rev. 33
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Table b6 0«7 - Meteorviogical Farameter and Applicable Pathways |
for lM'otential Worst-case Offsite lLooations

Ground Level Release Worst-Lase lLocations *

(X70) (6/0) Applicable Food
Fathways»*

(1) Inhalation, Ground

Sita Boundary, NNE '
Garden, 0.75 mi, £ ¥
Meat Animal, S mi, S8W 35 0E~
Milk Andeal, 2.8 mi, ESE 4 BE-
Combination, 2.8 mi, ESE & BE-

Y L

1. 3E+7
1, 0E«8  Veg, Meat, Milk
8.3E~10 Veg, Meat
BE-10 Veg, Milk
7. 8BE-10 Veg, Meat,
Cow Milk

o= v
e,

R o e
S e
w

~3 ~d ~3

fased on August 1991 Land Use Census Data (See Table B4.C-R)

i The food pathways to be included for exposure contribution to
the maximum individual at this location Inhalation and ’
ground exposure pathways also considered at all locations.
|

Table B4 0«7
(1 of 1)

Revision
1/1/92






FIGURE 8400
.

MOGUIRE LADTAP INIT TENPLATE
FOR LIQUID RADICOMUCL IDE RELEASE OFFEITE DOSE CALCULATIONS

sOOLEY - v....v'.........z..-......’ T IR Lo o TEERE TERRT T pssasfes
000001  LADTAP NPT FOR MCGUIRE QDOCM METHOD - DEFAULY DILUTION

000002 0 536403 1.0 1 |
000003 1.0

000004 | IQUID RELEASE SOURCE TERMS - CURTES PER RELEASE PERIGO »
000008 w3 0. D0 +00 ‘
000006  LAZ 0. 008 +00 1
SO000T  CRYY 0. 00K +00 |
000008 0. 008400

s

000009 WNS6  0.00§+00 |

000010  FESS  0.008400 |

000011  FESY  0,006+00 |
0.006+00

000013 COS0  0.00F+00

0000% W16} 0.00F+00

000015 wi6§  0.00¢+00

g
:

000016 Cusk 0. 008 +00
000017 Ines 0. 00E+00
0DOOYS  CNeY 5. 00E+00
000019  RAS 0.00€+00
000020  puts 0. 00 *00
000021 wB8e 0. 00€ +00 :
000022  aess 0. 008 +00 |
000023  Re89 0.008 +00 |
000024 5k89 0. 008 +00 |
000028 S0 0.008+00 |
000026  sevY 0. G0 +00
000027  se9? 0.00€+00
000028 Y %0 0,008 +00 ;
000029 Y 91 M 0. 00k 00 |
000030 v 91 0. 00¢ +00 |
000031 v W2 0. 00€+00
000032 v 93 0.00€+00
000083  2r9% 0.00€ +00
00003 2097 0.00€+00
000035 w98 0.00€+00
000036 MO 0.008+00
000037  TCYY M 0, 00E+00
000038 1101 0.POE+00
000039 U103 0. 00E+00 .
000040  RUT0Y 0.00€+00

000041  RUYDS 0.00€+00
000042  AGYYOW 0. 00E+00
00004  TEYRSM 0.00€+00
000044  TEIZMM 0.00€+00

DOOD4LS  TEN2Y 0.008+00
000066  TEV2IW 0. 00«00 |
000047  TEVR9 0.008+00 |
000068  TEYISIN 0.00€+00
000048  TEIMY 0. 00€+00
0000s0 T2 0.G0E«00
0000SY 1 130 0.00E+00
000082 | M 0.00€+00
00D0SY | 12 0.00€+00
000084 | 113 0. 00E+00
DODOSS 1 138 0.00¢+00
000056 Cs134 0.00F«00
000057 Cs13¢8 0.00F+00
00008 C$137 0.00E+00
0000%% cs138 0.00€+00

000060  GAVIY 0.00€+00
‘ 00006  BAYLD 0.00E+00
000062 BAYAY 0.008+00
000063  BAYAZ 0. 00E«00 Rev. 33
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LOLE» < oo .o
LAIL0

00083

nooo™e

FARERE SRR RRRRRRARR RN RN RN R RN EEN. .0”@ o n"‘ CEARRRRAREERRRRRRRRRAEERREEY

LATe2
CEY
CEIGY
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|

POR LIOUID RADIOMUCL IDE RELEASE OFFSITE DOSE CALOULATIONS

2.67E+08
0.3

FIGmE 84,0 ) (Cont'd)

WOGUIRS LADTAP IMWT TENPLATE

5 bl v0®
87

L7

187

0.0

0.0

Rev.: 233
1=1=-92



PIGURE B4 .02

WOGUIRE GASPAR [NMUT TEMPLATE
FOR NOBLE GAS BADIONUCLIDE RELEASE WURST CASE LOCATION

A T ] 0P OF DATA L L A A L A L L
.(_o‘"..<.....,|.....'...2 . RS PEPET TR TR T TR TERET TETEY TEEES SEEES S
Q00001 GASPAR INPUT FOR MCGUIRE COCM METHOD - MAK NOBLE GAS DOSE CALLULATIONS
000002 O 0.0 0.0 0.0 0.0

000008 1 ¢

00004 1.0 1.0 1.0 0.7¢ 1.0

000005 NOBLE GAS SOURCE TERM - CURIES PER RELEASE PERIOD

000006 1.0

000007  ARéY 0.00E+0C

U0O008  kRAS M 0.00F+00

V00009 k8 0.008+00

000010  «ResS w 0.00E+00

000011 «ne? 0.00€+00

000012 «hbe 0.008+0)

000013 w0 0. 00k +00

000016 xEV3WN U, 00E «00

00001S 132 0. 00E+00

00006  xE1N4M 0.008+00

D0O0YT  xE1RS U.00E+00

000018 xEVXSM 0.00€+00

0o001e xEVYY 0.00§+00

000020  xE138 0.00E+00

005021

000022 LOCATION NNE 0.50 T.2E0% T.26-08% 7.2%-0% 1.38-07

R e L SOTTOM OF DATA D L L A e

Rev. 33
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FlGme & 03

MCGUIRE GASPAR [NMIT TEWPLATE
FOR PARTICULATE, JTODINE ANOD OTHER NUCLIDES WORST CASE (LOCATIONS

R ) 00 OF DATA L e L LA LA

sCOLS» AR EELES PRSP TR LY LEEET SRS DEPET TEREE TEPET TR TEEEE TEERY TEEES TELEE &
GO000Y GARPAR INPYUT DR MOGVIRE QO0R WL YN PARY, 1. AND CTMER - [MHALAT IO
w02 © 0.0 0.0 0o 0.0

000008 1 9

100004 1.0 1.0 1.8 0.7 1.0

ODO0OS PART, |<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>