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INTRODUCT ION

The OFFSITE DOSE CALCULAT .. MANUAL is a supporting document of the
RADIOLOGICAL EFFLUENT TECHNICAL SHeCIFICATIONS. As such the ODCM describes
the methodology and pa~ . :rs to be used in the calculation of offsite doses
due to radiocactive liquid and gaseous effluents and in the calculation of
liquid and gaseous effluent monitoring instrumentation alarm/trip setpoints.
The ODCM contains a list and graphical description of the specific sample
locations for the radiological environmental monitoring program. Minimum
OPERABLE configurations of the liguid and gaseous radwaste treatment systems
are also included.

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

will be maintained current with this ODCM.
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1.0 LIQUID EFFLUENTS

The Virgil C. Summer Nuclear Station is located on the Monticello
Reservoir which provides supply and aischarge for the plant circulating
water. This reservoir also provides supply and discharge capacity for the
Fairfield Pumped Storage Facility. The Parr Reservoir located below the
pumped storage facility is located above the Parr Dam.

There are two basic releass ~ithways and sources of dilution for liquid
effluents: the circulating water discharge canal and the liquid effluent line
to the penstocks of the pumped storage facility. A1l liquid effluent pathways
discharge to either one or the other release point. Generally speaking, very
low concentrations of radicactive waste are discharged to the circulating
water discharge while generally higher concentrations of radicactive waste are
released to the penstocks of the pmped storage facility during the generation

cycle,

1.1 Liguid Effluent Monitor Setpoints

The calculated setpoint values will be regarded as upper bounds for ' &
actual setpoint adjustments. That is, setpoint adjustments are not reguired
to be performed if the existing setpoint level corresponds to a lower count
rate than the calculated value. Setpoints may be established at values lower
than the calculated values if desired.

1.1.1 Liquid Radwaste Effluent Line Monitors

(RM-15, RM-L7, RM-L9)
Liguid Radwaste Effluent Line Monitors provide alarm and

automatic termination of release functions prior to exceeding the
concentration limits specified in 10CFR 20, Appendix B, Table II,

Column 2 at the release point to the unrestricted area. To meet

QuCM, V C Summer, SOUTH CAROLINA ELECTRIC AND GAS CO. 1.0-1



1.1.1 Liquid Nadwaste Effluent Line Monitors (Continued)

this specification, the alarm/trip setpoints for liquid effluent
monitors and flow measurement devices are set to assure that the

following equation is saticfied:

g <coxwr (1)

\
where:
C = the effluent concentration limit (Specification 3.11.1.1)

implementing 10CFR 20 for 'he site, corresponding to the

specific mix of isotopes in the effluent stream being considered

for aischarge, in uCi/ml,

RF = the recirculation factor, determined by system equilibrium
calculations, used to assure that concentrations of effluents at
the outfall do not exceed the effluent concentration limit, C.
RF = 0.5. (Reference 6)

¢ = the setpoint, in u(i/ml, of the radiocactivity monitor measuring
thie radioactivity concentration in the effluent line prior to
dilution and subsequent release; the setpoint, which is
inversely proportional to the volumetric flow of the effluent
line and proportional to the volumetric flow of the dilution
stream plus the effluent stream, represents a value which, if
exceeded, would result in concentrations exceeding the limits of
10CFR 20 in the unrestricted area.

f = the flow setpoint as determined at the radiation monitor
location, in volume per unit time, but in the same units as F,

below.

the dilution water flow <>tpoint as determined prior to the

-
]

rele se point, in volume per unit time.
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At the Virgil C. Summer Nuclear Station the Ligquid Waste Processing
System and the Nuclear Blowdown System both discharge to the penstocks of the
Fairfield Pumped Storage Facility through a common line. The available
dilution water flow (de) is assumed .o be 90 percent of the flow thrcugh
the Fairfield Pumped Storage Station penstock(s) to which liguid effluent is
being discharged and is dependert upon operational status of the Fairfield
Pumped Storage Station. The waste tank flow rates (fdm' fdb and foc)
and the monitor setpoints (CM’ Cg and CC) are set to meet the condition
of equation (1) for a given effluent concentration, C. The three_monitor
set;)ints are indicative of the monitor system configuration for this

discharge pathway. The [WPS discharges through RM-L5, which has setpoint Cm

for a.arm/control functions over releases from either Waste Monitor Tanks 1 or

2. The Nuclear Blowdown discharges through RM-L7, which also has setpoin®

Cg for alarm/control functions over releases from the wuclear Blowdown

Tank. These two release pathways merge into a common line monitored by RM-L9,
which has setpoint e for control functions over the common effluent line.

The methoda by which this is accomplished is as follows:

1) The isotopic concentration for a waste tank to be released is
obtained from the sum of the measured concentrations as determined by
the analysis required in the Radiological Effluent Technical

Specifications Table 4.11-1:

6. * L + +
§ i Cg Ca Cs * Ct (2)
)
where:
Ci = the concentration of nuclide i as determined by the
analysis of the waste sample.
O0CM, Vv C Summer, SOUTH CAROLINA ELECTRIC AND GAS CO. 1.0-3



C = the sum of the concentrations Cg of eacn measured gamma
emitting nuclide observed by gamma-ray spectroscopy of the
waste sample.

C.* = the neasured concentrations Ca of 2lpha emitting nuclides
observed by gross alpha analysis of the monthly composite
sample.

C* = th> measured concentrations of Sr-39 and 5r-90 in liquid
waste as determined by analysis of the guarterly compnsite
sample.

Ct* B the measured concentration of K-3 in liquid waste as
determined by analysis of the monthly composite.

The Cg term will be included in the analysjs cf each batch;
terms for alpha, strontium, and tritium may be included as
arpropriate.

Isotopic concentrations for both the Waste Monitor Tanks and the

Nuclear Blowdown Monitor Tank may be calculated using equation (2).

2) Once isotopic concentrations for either Waste Monitor Tank
and/or the Nuclear Blowdown Monitor Tank have been determined, these
values are used to calculate a Dilution Factor, DF, which is the
ratio of dilution flow rate to tank flow rate(s) required to assure
that the limiting concentration of 10CFR, Part 20, Appendix B, Table

II, Column 2 are met at the point af discharge.

*  Values for these concentrations will be based on previous couposite sample
analyses as required by Table 4.11-1 of the Radiological Effluent Technica’

Specifications.

00CM, V C Semmer, SOUTH CAROLINA ELECTRIC AND GAS CO. 1.0-4



DF or (3)

"
—
i -
k-
0
nd.
Rt
=
&
l -t
%‘ B
-‘Pd-
il
(os]
1]
w
-n
>
L3,

DF

r S k Ca € & J
t

C C c C
. L a S t
j + _pﬂ- + + +
g MPC MPC " HPCS MPF [é M Cg MPCa MPCS MPC;]B

L
Fes o |

—

+ [SF x RF] (4)
where:
- Ci = the sum of the ratios of the measured concentration of
l_i MPCi nuclide i to its limitirg value MPC; for the waste munitor
N tank being considered fur release.
2 = the sum of the ratios of the measured concentration of
i MPC, : nuclide i to its limiting value MPC; for the Nuclear Blowdown
Monitor Tank.
MPCi - MPCg, MPCa, MPCS, and MPCt = limiting concentrations
of the appropriate gamma emitting, alpha emitting, and
strontium radionuclicdes, and tritium, respectively, from
10CFR, Part 20, Azpendix B, Table II, Column 2.
SF = the safety factor; a conservative factor used to compensate
for statistical fluctuations and errors of measurements.
= 0.5, corresponding to a 100 percent variation.
3) The maximum permissible discharge flow rate, f_, may be calculated

t)
for the release of either the WMT or NBMT or for the release of both tanks

simultanecusly. First the appropriate Dilution Factor is calculated by
applying equation (3). If only one tank is being considered for
discharge, calculate OF using the appropriate concentration ratio term
(i.e. M or B) with the other concentration ratio term set equal to zero.
If both tanks are to be discharged simultaneously, calculate DF with both

concentration ratio terms included in equation (3).
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then

¢ OF * BF For Fun > T T (5)

F = dilution flow rate based on Fairfield Pumped Storage Station
operational status. The minimum dilution flow alarm setpoint
(as described iater in Step (4)) is established at 90 percent
of expected dilution flow, Ft‘ Therefore

de = (0.9) Fe (6)

where Ft = the flow rate through the Fairfield Pumped
Storage Stati~n penstock(s) to which radioactive
liquids are being discharged.

fab = flow rate of Nuclear Blowdown Monitor Tank discharge. (This
value normally will be either zero, if no release is to be
conducted from this system, or the maximum rated capacity of

the discharge pump (250 gpm) if a release is to be conducted.)

fam = flow rate of Waste Monitor Tank discharge. (This value
normally will either be zero, if no release is to be conducted
from this system, or the maximum rated capacity of the

discharge pump (100 gpm) if a release is to be conducted.)
de = dilution flow .ate from equation (6).

OF = the Dilution Factor from Step 2.

If ft > fdm + fdb' the release may be made as planned. Because

de is normally very large compared to the maximum discharge pump

capacities for the Waste Monitor Tank and the Nuclear Blowdown Monitor
° L . ) L
Tank, it is extremely unlikely that ft < fdm # fdb' However, if a

. : . <
situation should arise such that ft < fdm
to assure that equation (1) is satisfied prior to making the release.

+ fdb’ steps must be taken

00CM, V C Summer, SOUTH CAROLIMA ELECTRIC AND GAS CO. 1.0-6



4)

5)

These steps may include decreasing fdm + fdb by limiting the release
to one tank if both had been considered; by decreasing the flow rate of

| or fd

dm or both; or by increasing de.

b
Note that if DF < 1, the waste tank(s) concentration(s) for which the
calculation is Leing performed includes safety factors in Step 2 and

meet(s) the limits of 10CFR 20 without further dilution.

The dilution flow rate setpoint for minimum flow rate, F, is
established at 90 percent of the expected dilution flow rate:
FefFap= (0.9) F, (7)
Flow rate monitor setpoints for effluent streams may be set at the
selected discharge yump rate (normally the maximum discharge pump rats or

£
zero) for the case f, > f, + f, . For the case f, < f  +*,,

m
the setpoint for the flow rate monitor under consideration w.st be

determined from

(8)

-4
"

ol ™m
T‘l%

applied for the alternative selected from the possibilities discussed above.

The radiation monitor setpoint may now be determined based on the

values of ; Ci, F and f which were specified to provide compliance with
the limits of 10CFR 20, Appendix B, Table II, Column 2. The monitor
response is primarily to gamma radiation, therefore, the actual setpoint
is based on ; Cg. The monitor setpoint in cpm which corresponds to the
particular setpoint concentration, ¢, is taken from the monitor
calibration graph. (Example of monitor calibration graph is shown in

Figure 1.0-1.)
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The setpoint concentration, ¢, is determin=d as follows:

o [3f] «»

—

o ™M

A = Ad/ustmert factor which will allow the setpoint to be
established in a practical manner for convenience and to
prevent spurious alarms.

fe

fan * T

If A>1, Calculate c and determine the maximum value for the actual
monitor setpoint (cpm) from the monitor calibration graph.

If A< 1l, No release may be made. Re-evaluate the alternatives
presented in Steps 3 and 4.

NOTE: If calculated setpoint values are near actual concentrations
planned for release, it may be impractical to set the monitor
alarm at this value. In this case a new setpcint may be
calculated following the methcdology presented in Steps 3 and 4
for the case ft < fdm + fdb'

Within the limits of the cunditions stated above, the specific
monitor setpoints for the three liquid radiation monitors RM-L5, RM-L7,
and RM-LSG are determined as follows:

RM-L5, Waste Monitor Tank Discharge Line Monitor:

ODCM, V C Summer, SOUTH CAROLINA ELECTRIC AND GAS CO. 1.0-8



If no discharge is planned for this pathway, the monitor
setpoint should be established as close to background as
practical tc prevent spurious alarms and yet alarm should an
inadvertent release occur.

RM-L7, Nuclear Blowdown Monitor Tank Discharge Line Monitor:

o
CB- [gg]s x A

NOTE: If no discharge is planned for this pathway, the monitor

setpoint should be established as close to background as
practical to prevent spurious alarms and yet alarm should an
inadvertent release occur.

RM-L9, Combined Liquid Waste Processing System and Nuclear
Blowdown Waste Effluent Discharge Line Monitor

If a discharge is made from only one system, the monitor setpoint on
the common line, Ces should be the same as the setpoint for the
monitor on the individual discharge line (i.e., Cys OF Cp a5

determined above). If simultaneous dis-harges are made, c_. is

c

determined as follows:

i M e 1 M e 1

| | & C | & C |

f | s P

|"dm | g g; M db'q gi B F
¢, * | 7 | x A (13)

] dm db J

NOTE: In all cases, Cys» Cgs and c. are the setpoint values in

c
wuCi/ml. The actual monitor setpoints (cpm) for RM-L5, RM-L7,
and RM-L9 are cetermined from the calibration graph for the

particular monitor.
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ODCM,

1.1.2

Detergent Waste Discharge Via Sanitary Waste System (Ri-L5)

In the Virgil C. Summer Nuclear Station liquid waste effluent
system design, there exists a mechanism for discharging detergent
wastes via the sanitary waste system. The sample point prior .o
dische is normally Waste Monitor Tank No. 2. The analysis
requirements are the requirements listed in the Radiological
Effluent Technical Specifications, Table 4.11-1.

This effluent pathway shall only be used when the following

condition is met:

& 'y ¢.71
G4l < [34] (14)
0 e LLD

= the isotopic concentration of the detergent waste contained
D within the Waste Monitor Tank serving as the holding
facility for sampling and analysis prior to discharge.

- the Lower Limit of Detection, (LLD), for the isotopic
LLD concentrations of the Waste Monitor Tank as determined by
the analysis reguired in the Radiological Effluent
Technical Specifications, Table 4.11-1.

When the conditions of equation (14) are met, the detergent
waste may be released via the Sanitary Waste System pathway.
There is no requirement to perform the Steps 2, 3, 4, or 5 of

1

Section 1.1.1 if the conditions of equation (14) are met.

¢ C Summer, SOUTH CARULINA ELECTRIC AND GAS CO. 1.0-10
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1.1.3 Steam Generator Blowdown and Turbine Building Sump Effluent Lines

(RM-L3, RM-L10, RM-L8)

Concentrations of radionuclides in the liquid effluent
discharges made via the Turbine Building Sump and Steam Generator
Blowdown are expected to be very low or nondetectsble. These
relezses are expected to be cuntinuous in nature ana thus will be
sampled in an appropriate manner as §oecifi&d in Tabie 4.11-1 of
the RETS. The Steam Generator Blowdown Monitors and the Turbine
SBuilaing Sump Monitor provide alarm and automatic termination of
release prior to exceeding the concentration limits specified in
1OCFR 20, Appendix B, Table II, Column 2 at the release point to
the unrestricted area. Both of these effluent pathways utilize
the circulating water as dilution to the effluent stream with t™e
circulating water discharge canal being the point of release into
an unrestricted area.

Equation (1) is again used to assure that effluents are in

compliance with the aforementioned specification:

< CxwF

where ¢, f, F, C, and RF are the same generic terms discussed in
Section 1.1.1.

The common usage of the Circulating Water System for dilution
of both the Steam Generator Blowdown and the Turbine Building Sump

effluents is similar to the release mechanism utilized by the
higher activity effluents in Section 1.1.1. The basic difference
is that the two pathways do not merge into a single discharge

line. Therefore, only individual pathways are monitored.
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The available dilution water flow (ch) is dependent upon the
mode of operation of the Circulating Water System. Any change in
this value will be accounted for in a recalculation of equation
(1). The Steam Generator Blowdown flow rate (fds), the Turbine
Building Sump flow rate (fdt)’ and the monitor setpoints (cSa’

Cops and CT) are also set to meet the condition of eguation

(1). The three monitor setpoints correspond to the methodology of
the two release pathways. RM-L8, the Turbine Building Sump monitor
alarms and terminates release upon exceedi ng the monitcr setpoint
(cT). RM-L3, the first monitor in the Steam Generator Blowdown
discharge pathway, alarms and terminates release of the stream. The
discharge is then manually diverted to the Nuclear Blowdown
Processing System. RM-L10, the last monitor in the Steam Generator
Blowdown discharge pathway, alarms and terminates the release.
Thus, RM-L10 is basically redundant to KM-L3 and the setpoint

(csb) will be determined in the same manner as RM-L3 (cSa). The

* :hod by which the monitor setpoints are determined is as follows:

1) The isotopic concentrations for either release source to be or
being released are obtained from the sum of the measured
concentrations as determined in the Radiological Effluent Technical
Specifications Table 4.11-1. Eguation (2) is again employed for

this calculation:

O0CM, V C Summer, SOUTH CAROLINA ELECTRIC AND GAS CO. 1.0-12



where:
r G = the sum of the measured concentrations as determined by the
analysis of the waste sample.
ZC
B g = the sum of the concentrations Cg of each measured gamme

emitting nuclide observed by gamma-ray spectrcscopy of the
waste sample.

C = the measured concentrations Ca of alpha emitting nuclides
observed by gross alpha analysis of the monthly composite
sample.

’

C = the measured concentrations of Sr-89 ad Sr-90 in liquid
waste as determined by analysis of the quarterly ccmposite
sample.

Ct = the measured concentration of H-3 in liquid waste as
determined by analysis of the monthly compusite sample.

Isotopic concentrations for both the Steam Generator Blowdown System
effluent and the Turbine Buirldirg Sump effluent may be calculated using

equation (2}.

2) Once isotopic concentraticns for either the Steam Generator Blowdown
or the Turbine Building Sump have been determined, these values are used
to calculate a Dilution Factor, DF, which is the ratio of the total
dilution flow rate to effluent stream flow rate(s) reguired to assure
that the limiting concentration of 10CFR, Part 20, Appendix B, Table II,

Column 2 are met at the point of discharge.

I’_'« C. . - C — — -
- A I i | . —
" i WC.| T |i WPC. | SF x RF | or (15)
1 i - |
_— "‘S - el | S b
[ g G C C Ce | B C C C, 1 |
_ Z_q a S t | I g . _a_ S t
OF = ‘|l gwpc. *wc_ twc tWc, ‘|owe *wec twe, tWC.| |
= 9 2 S t,s L. g a S t—'T |
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where:

Cq e (€

-t ]
‘ﬁ

C_, and C,; measured concentrations as defined in

i g®* "a s o
Step 1. Terms Ca’ Cs. and Ct will be included in the

calculation as appropriate.

C. | = the sum of the ratios of the measured concentration of nuclide i

il to its limiting value MPC; for the Steam Generator Blowdown
— —
. effluent. )
rg ¢ 7 = the sum of the ratios of the measured concentration of nuclide i
|1 M C“r to its limiting value MPC; for the Turbine Building Sump

MPCi = MPC_, MPC

affluent.

g 2 MPCS, and MPCt are limiting concentration.
of the appropriate radionuclide from 10CFR, Part 20, Append.x B,

Table II, Column 2 limits.

SF = the same generic term as used in Section 1.1.1, Step 2.

where

-

The maximum permissible erfluent discharge flow rate, fd’ may be
calculated for a release from either the Turbine Building Sump or the
Steam Generator Z2lowdown or releases via both pathwavs simultaneously.
First the appropriate Dilution Factor is calculated by applying equation
(;). For discharges via only one patnway, calculate DF using the

appronriate concentration ratio term (1.e. T or S) with the other

concentration ratio term set equal to zero. For simultaneous discharges,

5
calculate DF with both concentration ratio terms included in eguation (7).
r, +f, +f°f B
dc dt ds _ dc o
T4 3 5 for Fac > Fas» Tae

= Dilution flow rate based on 90 percent of the expected flow rate

dc

O0CM,

of the Circulating Water System during the time of release:

= (0.9) F

-
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¥ <4

ds = Flow rate of the Steam Generator Blowdown discharge. (This
value normally will either be zero, if no release is conducted
concurrently, or the maximum rated capacity of the discharge

pump, if a release is conducted concurrently.)

fat = Flow rate of the Turbine Building Sump discharge. (This value
normally will be either zero, if no release is being conductea
concurrently, or th. maximum rated capacity of the discharge
pump, if a release is being conducted concurrently.)

DF = the Dilution Factor from Step 2.

Note that the equation is valid only for OF > 1; for DF < 1, the
effluent concentration meets the limits of 10CFR 20 without dilution as
well as being in compliance with the conservatism imposed by the Safety

Factor in Step 2.

If fd >f, +f releases may be made as planned. Because

ds at’

ch is normally very large compared to the maximum discharge pump

capacities for the Turbine Buiiding Sump and the Steam Generator Blowdown

System, it is extremely unlikely that fd < fd * F However, if

S dt°’

a situation should arise such that fd T * fdt’ steps must be

ds
taken to assure that equation (1) is satisfied prior to making the
release. These steps may include diverting Nuclear Blowdown to the
Nuclear Blowdown Processing System, diverting the Turbine Building Sunp

output to the Excess Waste Holdup Tank or both.

The dilution flow rate setpoint for minimum flow rate, F, is

established at 90 percent of the expected dilution flow rate:

n
"
O
.
“w
-
~—
P
»
o

—
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Flow rate monitor setpoints for effluent streams may be set at the
selected aischarge pump rate (normally the maximum discharge pump rate or
y ) C +
zer2) for the case fd > fds tct‘
the setpoint for the flow rate monitor under consideration must be

For the case fd < fds + fdt’

determined from:

applied for the alternative selected to satisfy equation (1).

The monitor setpoint may now be specified based on tne values
of L Ci' F, and f which were specified to provide compliance with the
Iimils of 10CFR 20, Appendix B, Table II, Column 2. THe monitor response
is primarily to gamma radiation, therefore, the actual setpoint is based
on Z Cg' The monitor setpoint in cpm which corresponds to the
ca]c%lated value ¢ is taken from the monitor calibration graph.

where:

<o

= Adjustment factor which will allow the setpoint to be
established in a practical manner for convenience and to
pravent spurious alarms.

Fas * Tat

-

[f 8 >1 Calculate c and determine the maximum value for the actual

monitor setpoint (cpm) from the monitor calibration graph.

.
“*H

(8%

A

1 No release may be made. Re-evaluate the alternatives presented
in steps 3 and 4,

Vv C Summer, SOUTH CAROLINA ELECTRIC AND GAS CO. 1.0-16
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NOTE: If calculated setpoint valuec are near actual concentrations being
released or planned for releac:, it may ce impractical to set the
monitor alarm at this value. In this case a new setpoint may be
calculaced following the methodology presented in steps 3 and 4

or the case fd < fds + fdt‘

Within the limits of the conditions stated above, the specific
monitor setpoints for the three ligquid radiation monitors RM-L3, RM-L10,

and RM-L8 are determined as follows:

For RM-L3, Steam Generator Blowdown Discharge initial ‘wonitor, and for

RM-L10, Steam Generator Blowdown Diccharge final monitor:

—

_lzc
Cgy OF Cop -! F g

.
{ x B (22)

| Z C.]| = the isotopic concentration of the Steam Generator
g i Blowdown effluent as obtained from the sum of the
measured concentrations determined by the analysis
required in the Radiological Effluents Technical
Specifications Table 4.11-1.

NOTE: If no discharge is planned for this pathway, the monitor
setpoint should be established as close to background as
practical to prevent spurious alarms and yet alarm

should an inadvertent release occur.

J0CM, V C Summer, SOUTh CAROLINA ELECTRIC AND GAS CO. 1.0-17



For RM-LE. Turbine Cuilding Sump Discharge Monitor:

G | - The gamma isotopic concentration of the Turbine Building
Sump effluent as obtained from the sum of the measured
concentrations determined py the analysis required in
the Radiological Effluents Technical Specifications

Table 4.11-1.

NOTE: If no discharge i: planned for this pathway, the monitor
setpoint should be established as close to background as
practical to prevest spurious alarms and yet alarm

should an inadvertent release occur.
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1.2 Dose Calculation For Ligquid Effluents

The dose cortribution from all radionuclides identified in liguid

effluents released to unrestricted areas is calculated :sing the following

expression: ) r m - )
L« BN £ A £ 24
. iL"z=1 L i 1J
Where:
DT = The cumulative dose commitment to the total body or any
organ, t, from the liquid effluents for the total time
m
period I At,, in mrem (Reference 1).
=1
at

. = the length of the 2th time period over which Cil and Fl are
averaged for all liciid releases, in hours.

C;;, = the average concentration of radionuclide, i, in undiluted
liguid effluent during time period aty from any liguid
release, in uCi/ml.

A. = the site related ingestion dose commitment factor to the total
body or any organ T for each identified principal gamma and
beta emitter listed in Table 1.2-3 in mrem-ml per hr-uCi.

Aj. =K, ((4/D,) + Ug BF,) DF, (25)

F. = the near field average dilution factor for CiL during any
Tiquid effluent release. Dzfined as the ratio of the maximum
undiluted liguid waste flow during release to the product of
tne average flow from the discharge structure to unrestricted
receiving water times Z.

= (average undiluted liguid waste flow)
(average flow from the disciarge structure) x (Z)
where:

L=1 = aoplicable factor when no additional dilution is to be
considered. (Reference 1; Section 4.3)

QOCM, V C Summer, SOUTH CARCL'NA ELECTRIC AND GAS CO. 1.0-20
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BFi

DF ;

units conversion factor 1.14 x 105

(10 BShy x (10? %) : (8760 'y‘—:))

21 kg/yr, fish consumption (adult). (Reference 3)

Bioaccumulation Factor for nuclide, i, in fish, pCi/Kg per
pCi/1, from Table 1.2-1, (taken from reference 3, Table A-1).

Dose conversion factor for nuclide, i, for adults in
preselected organ, , in mrem/pCi, from Table 1.2-2 (taken from
reference 3, Table E-11).

730 kg/yr, water consumption (adult). (Reference 3)

Dilution Factor from the near field area within one-quarter
mile of the release points to the potable water intake for
adult water consumption; for V. C. Summer, Dw = 1.
(Reference 1)

V C Summer, SGUTH CAROLINA ELECTRIC AND GAS CO. 1.0-21




BIOACCUMULATION FACTORS

(pCi/kg per pCi/liter)*

ELEMENT FRESHWATER FISH
H 9.0 01
C 4.6 03
NA 1.0E 02
P 1.0E 05
CR 2.0E 02
MN 4.0e 02
FE 1.0€ C2
co 5.0E 0l
NI 1.0€ 02
Cu 5.0E 01
IN 2.0E 03
BR 4.2 02
RB 2.0 03
SR 3.0E 01
Y 2.5F 01
ZR 3.3E 00
NB 3.0E 04
MO 1.0€ 01
TC 1.5 01
RU 1.0E 01
RH 1.0E 01
TE 4.0E 02
I 1.5€ 01
CS 2.0E 03
8A 4.0 00
LA 2.5€ 01
CE 1.0 00
PR 2.5€ 01
ND 2.5€ 01
- 1.2E 03
NF 1.0 01

- - - 5 .
values in Table 1.2-1 are taken from Reference 3, Table A-1.

CM, V C Summer, SOUTH CAROLINA ELECTRIC AND GAS CO.



TABLE 1.2-2
Page 1 of 2
ADULT INGESTION DOSE FACTORS*
(mrem/pCi ingested)

NUCLILE BONE L IVER T.ROCY THYROIO KIDNEY LUNG GI=-LLI

H 3 NO DATA 1.05€-07 1.05€~-07 1.05&-07 1.05-07 1.05€-07 . .0SE-0O7
C 1s 2.84E~06 5.68E~07 S5.68E-07 S5.68E-NT7 5.68E-07 S.60E-07 5.68E-07
NA 24 1.706-06 1.T70E-06 1.70€E-06 1.70E~06 1.70E~-06 1.TO0E-06 1.TOE-06

- —

P 32 1.936-04 1.20€-05 T.46E-06 NO DATA ~C DATA NO DATA 2.17€-05
CR 5i& NO DATA NO CATA 2.66E-09 [ .S59E-09 5.86E-10 3.53E-09 6.69E-07
MN 54 NO OATA 4.57€-06 B8.T72E-07 NO DATA 1.36E-06 NO DATA 1 J€-05
MN 56 NO DATA 1.156-07 2.04£-08 NO DATA 1.46E-07 NO DATA 3.67E~-06
FE 55 2.75€-06 1.90F=06 4.43E-07 NO DATA NO DATA 1.06E-06 1.09E-06
FE 59 4.34E-06 1.02€-05 3.91E-06 NO DATA NO DATA 2.85€E-06 3.40E-05

-

COo 58 NO DATA 7.456-07 1.67E-06 NO DATA NO DaTaA NO DATA 1.51E-05
CO &0 NO DATA 2.14F-06 4.72E-06 NO DATA NO DATA NO DATA 4.02E-05
NI 63 1.30E-C4 9.0lE-06 4.36E-06 NO DaTa NO DATA NO DATA 1.88E-06

NI 65 5.28E-07 6.86E~08 3.13E-U4 NO DATA NO DATA NO DATA 1.T74E-06
Cu &4 NN DATA 8.33E~-08 3.91E-08 NO DATA 2.10E-07 NO DATA 7.10E-06
IN 65 4.84E-06 1.54c-05 ©.96E-06 NO DATA 1.03E-05 NO DA/A 9.70€E~06
IN 69 1.036+08 1.97E-08 1.376E-09 NO DATA 1.28E-08 NO DATA 2.96E-09
BR 83 NO DavaA NO DATA 4.02E-08 NO DATA NO DATA NO DATA 5.79€-08
BR 84 NO DATA NO DATA 5.21E-08 NO DAYA NO DATA NO DATA 4.09E~13

BR 85 NO DATA NO DATA 2.14E-09 NO DATA NC DATe NO DAT2 LT E-24

RB 86 NO DATA 2.11E-05 9.83E-06 N0 DATA NO DATA NO DATA 4.16E-06
RSB 88 NO DATA 6.056-08 3.21E-08 NO DATA NU DATA NC DATA 8.36E~19
RB 89 NO DATA 4,01€-08 2.82E-08 NO DATA NO DATA NO DATA 2.33E-21
SR 89 3.08E-04 NO 0ATA 8.84E-06 NO CATA NO DATA NO DATA 4.94E-05
SR 90 T.58E-02 NO DATA 1.86E-03 NO DATA NO DATA NO CATA 2.19E-04
SR 91 5.67E~-06 MO DATA 2.29€-97 NO CATA NC DATA NO DATA 7. TOE-05
SR 92 2.15€6-06 NO DATA 9.30E-:8 NO DATA NO DATA NO DATA 4.26E-05
Y 90 9.62E-0S NO DATA 2.58E~-10 NO DATaA NO DATA NO DATA 1.02E-04

[ ————————————————— R e ]

Y 91M 9.09E-11 NO DATA 3.570=12 NO CATA NO DATA NO DATA 2.67€E~10
Yy 91 1.41E-07 NO DATA 3.77E-09 NO DATA NO DATA NO DATA T.76E-05
Yy 92 8.45E~-10 NO CATA 2.47TE-11 NO DATA NO DATA NO DATA 1.48€E-05

-

Y 93 2.68E-C9 NO DATA 7.40E-11 NO DATA NO DATA NO DATA 8.5CE-05
IR 95 3.04E-08 I.75E-C9 6.69€E-09 NO DATaA 1L.53E-N8 NO DATA 3.09€-05
IR 97 1.68E-07 3.39€~-10 1.55E-10 NO DATA 5.12E-10 NO DATA 1.05€-04
NB 95  6.22E-09 3.46E-09 1.86E-09 NO DATA 3,42-09 NI DATA 2.10€-05
MO 99 NO DATA 4.31E-06 B8.20€E-0T7 NO DATA 9.76E-06 NO DATA 9.99E-06
TC 99% 2,.47E-10 6.98E-10 8.89E-09 NO DATA 1.06E-08 3.42E-10 4.13E-07
Tciol 2.54E-10 3.66E-10 3.59E-09 NO DATA 6.59€-79 1.87€-10 1.10€-21
Ul03 L.6SE=07 NO DATA 7.97€-08 NO DATA T.06E-C7 NO DATA 2.16E-05
RUL05 1.54E-08 NU CATA 4.08E-09 NO DATA 1.99€-07 NO DATA 9.42€-06

e E U SR S S ST U PSPPI p P m——————

*/alues in Table 1.2-2 are taken from Reference 3, Table E-1l.
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0DCM, V C Summer,

TABLE 1.2-2
Pace 2 of 2

ADULT INGESTION DOSE FACTORS

(mrem/nCi ingested)

RUL0s 2.756-06 NO DATA

TEL2?T= 6,.77E-06

TEL132 2.52E~06

NUCL IOE BONE LIVER T.800Y THYROIC KIONEY LUNG GI-LLI
3.48E-0T7 NO DATA S.31E-06 NO LATA 1.786-04
AGLLIOM 1.60E-07 1.48E-07 8.796-08 ~NO DATA 2.91E-07 NO 0ATA 6.04E-05
TEL25M 2.68E-06 9,.71E-07 3, S9€E-07 s, 065'07 1.09€-0% NC DATA 1L.07€-05
2.42E-06 B.25€-07 1. 73E 06 2.75€-05 nO DATA 2.27€-05
TEL127 1.10E-07 3.95€-08 2.38E-08 PR.1SE- 08 &4.48E-CT NO DATA 8.68E-06
TEL29M 1.156-05 4.29F-06 1|. A2E-06 3.95E-06 4.B0E-05 MO DATA 5.79€~05
TEL129 3.14E-08 1.186-08 7.6%5E-09 2. S1E~08 1.32E~C7 NO DaTA 2.37€-08
TEL3IM 1.73E~06 B.46E-07 T.05E-0T 1.34E-06 B.5TE-06 NO DATA 8.40E-05
TE131 L.97€-08 B8.23E-09 6.226-09 1.626-08 3.63E-08 NO DATA 2.79€-09
l.63E-06 1,536-06 1.80E-06 1. 5TE~05 NO DATA T.71€-05
I 130 T.56E-07 2.23%-06 8,.80e-07 1.89E-04 3.48E-06 NO DATA 1.92€-06
I 131 4.16E-06 5.95E-06 3.41E-06 1.756-03 1.02E-05 NO DATA 1.57€-06
I 132 2.03E-07 5.43F-07 1,.906-07 1.90E~05 8.85E~07 NO DATA 1.02€-07
I 133 1.42E-06 2.476-06 7.53E-07 3.63E~04 4.31E-06 NO DATA 2.22E-06
[ 134 l. 065 a7 Z-UCE =07 1.93€6-07 4.99€-06 4.586-07 NO OATA 2.51€E-10
I 135 4. ‘35 o7 1. lbc*Ob 4.28E-07 T7.65E-05 1.86E-C6 NO DATA L.31E~-086
CS134 5.226-05 1.48E~04 1.21E-04 NO DATA 4.T9E-05 1.59€-05 2.59E-06
Cs13s 6. 5[‘-06 2.57E-05 1.856-05 NO DATA L.43€E-05 1.96E-06 2.92€-06
cSi137 7.97€~ 05 1.09€-04 7.14E-05 NO DATA 3.70€-05 1.23E~05 2.11£-06
csS138 5+52E-08 1.C9€-07 5.406-08 NO DATA 8.0LE~08 7.91E~C9 4.65E6-13
BAl139 9.70E-C8 6.91E-11 2,84E-09 NO UATA 6.46E~-11 3.92E-11 1.726-07
B8A140 2.03€-05 2.55£-08 1.336-06 WO DATA B.67E~09 1.44E-08 4,.18E6-0S
BAlsl 4.T1E-08 3.56E~11 1.59€E-09 NO DATA 3.31E-11 2.02E-11 2.22E-17
BAls2 2.13E-08 2. 195 Il 1.34E-09 NO DATA 1.85€=11 1.24E-11 3.00€-26
LAL&O 2.50€-09 10265’09 3.33C~-10 NO DATa NC DATA NO DaTA 9.25€E-05
LAL&2 1.28E~10 5.825-11 1.456-11 NO DATA NG DATA NO DATA “.25E-07
.El‘l 9.36E-09 6.33F-09 7.18E-10 NO DATA 2.94E-09 NO DATA 2.42€E-05
CEIG’ 1.65E-09 1.225-06 1,.35e-10 NO DATA 5.37E-10 NO DATA 4.56E-05
CElss 4.RBE~-07 2.04E-07 2.62E-08 NO DATA 1.21E-07 NO 0ATA L.65E~04
PR143 9.20E-09 3.69:-09 &, 505 =10 NO DaTA 2.13E-09 NO DA7A 4.03E-05
PR144 3.01E-11 1.258-11 1. 555 =12 NO DATA T.05€~-12 NO DATA 4.33E-18
NDL147 6.29E-09 T7.27€~09 4.35E-10 NO DATA 4.25E-09 NO DATA 3.49€-05
- 197 1.03E-07 8.61E-08 3.01E-08 NO DATA NO DaTA NO DATA 2.82E-05
NP239 L.19€-09 1.17C~10 6.456-11 ~NO DATA 3.65E~10 NO DiTA 2.40E-0S

co. 1.0-24
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TABLE 1.2-3

NUCLIDE:

H-3
C~-14
Na-24
P32
Cr~S1
Mn-S4
mn=-56
Fe-SS
Fe~-53
Co-%8
Co~-60
! Ni=83
i Ni=6S3
! Cu=64
n=-6S
Zn=-69
Br-83
Br-84
Br-8S
R2~-86
Ro-88
R2-39
Sr-89
Sr-9@
Sr-91
Sr-92
Y-92
Y-91im
Y-91
Y-92
Y-93
2r-98
2r=-97
ND-93
Mg -99
Tc=-99a
Te=-191
Ru=-123
Ru=-10S
Ru~128

A._, in mrem/hr per uCi/ml.

T

BONE ! LIVER
9.00E+020:9.96E+00
3.1SE+24:6.30€+23
S.48E+22:5.48E+022
4.62E+37:2.87E+86
2.00E+20 0. 20E 20

'9.00E+02 4. 7BEvR]

{9.00E+20 . 1.20€+02!

!8.87E+@2 4.13E+02
{1.4QE+23.2.29€+023
!8.0QE+00:1.51E+02
'9.0RE~QA 4, 34ER22
14,19E+04:2 91E+03
{1.70E+02:2.21E+81
!9.00E+(2:1.69E+01

12.36E+04:7.50€Ev024
!S.02E+021
{2.809E+20

9.60E+01
@.20E+00
e.e22c+00

@.0QE+20:!

{Q.02E+20:0.020E+20
‘9.090E+22:1.03E+035
'3.0RE+Q0:2.95€E+02
!9.20E+R2:!1.9%€E+02
{4,78E+34 0. 20E%20

11.18E+06.2.00E+202:
'8,79E+22: 0. 00000
13.33E+02:3.00E+002":
1.38€+00.2.23E+20:
11.30E-02:0.20€E+00:
!2.02E+01:9.00E+00!
‘1.2iE-01:0.00¢e+00!
13,.893E-01:2.00E+02!
'2.77E+29:90.,.88€E-021!
1.93€-21:3.29€E~-22!
14,47E+22'2,49E0022.
!9.00E+QR0 4. 62E+022!
‘2.94E-02:8.32€-022:
13.03E-82:4.36E~-22!
{11.968E+21:0.00E+20!
11.65E+20:9.020E+022"
12.95E+22:0.00E+00:
8.82€+2@:1.23€E+01 !

Ag-1i@m:
Te-12I5m!
Te-127m:

Te-127

2.79E+83:1.01E+23!
7.95E+03:2.82Ev07 !

11.14E+82 4. 11E+0:

Te=129m:

Te-129

Te-131im:

Te-131
Te-132
1-130
I-131
I-132
I-133
I1-134
I-135
Cs-134
Cs-136
Cs=-137
Cs-138
Ba=139
Ba-140
Ba-141l
Ba-142
La=-140
a=-142
Ce-141
Ce~143
Ce~-144
Pr-143
Pr-i44
Ng=-147
“=187
in=-239

11.41€-01!
i4,18E+21

1.20E+04 :4,47E+23!
!13.27E+01:1.23E+01 !
1.8CE+023:8.81E+02"
!2.9SE+21:8.57E+20!
‘2.62E+03.!1,70E+023!
19.01E+81.2.66E+02!
'4,96E+22:7.0%€E+02!
12.42E+01:6,47E+21 !
11.69E+02:2.94E+022!
11.26E+81:3,.43E%01"
S.28E+081!1,38E+02!
1 3.083E+85:7.21E+0S!
13.1'E+04!1.25E+05"
13.83E+1'S.S.J1E+2S!
12.65 12.5.31E+02!
!9.00E+00:6,.41E-23"
11.88E+23:2.37E+00!
14,37E+20:3.30E-03!
11.98E+0@:2.03E-23!
13.88E-91:1
'1.83€E-02:86.
'!8.01E-91:5.42E-021

1.

1.

.88E-21

7SE+2L

11.32E+00:5.28E-021

' 4,31E~03:1.79€-23!
19.00E~-211.04E202!

13.84E¢02:2.5%€E¢02

11.29F-91:1.235€-02!

33E~-23!

B4AE+22:

2

T

. BODY

12E+01

11.43E+02
'1.26E+23
13,395 +02
19.%8E+22
11.41E+023
11.01E+01
7.93E+00 2. 20E+00!
13.39E+04
'6.6TE+20
'4,.S7€E+21
!S.67E+21
{2.33€+00:
14,.79E+04:
11.56E+32!
11.37€+02!
11.37€+03:

CWONON O NE ™ - NUNG@OUWR S DONE =R NN NOIWNRODOLE DO WARW N

.

.

.

.

.

SSE+01

.44Ev0L
.69E-02!
.Q4E~R4:
18,7 0E+00:

39%€-01

N

THYROID: KIDNEY
18.96E+020:8.96E+00!
!68.30E+@3:6.30€E+023!
{S.48E+02:5.48E%02:
11.79€+06:0.00E+00!
{1.45E+00:8.94E-01"
!9.08E+02

2.00E+20"
0.00E~w0!
2.02E+Q2!
2.00E+00!
2.00E~Q2:
@.20E+20:
Q.URE+R2Q:
2.90E+00!

2.00£+020:
2.00E+00!
8.00E+20:

(2.80L+00!

.BBE+AS!

2.080c+202!
2.98E+02:
@.eec+02.
2.20E+20°
2.297+08!
@.2eE+00:

1@.0RE+QQ!
1@.00€E-RE:

S3E-03!
Q6E-22!

.21E-21

4i1€-02:
34E+02:
1@.80E+22!

+ 7T9E+01
.ecce@a!
.2BE-01
.S4g+20:
.S2E-01
.73€+21
. 32E~00:
. 74E+Q22!

2.20K+022:
@.eec+0R:

2.8dE+02:
3.080E+00.

19.20E+00.

@.2@E+20:
2.2ec+20:

2.@9c+020:

1@8.080E+0202:

@.@20E+00:!

‘@.2BE+02:

SSE+R2!
!9.48E+01 .
89E+03:

.48E+21

.96E+00:
. 34ER2!
L47E+Q0@!
.S9E€+23!
.@SE~Q2
. @6E+22!
.26E+€1

TE+31:

23e+01
L0E+Q1

2.00E+20:
2.20E+0@"
8.3%9E+02!
1.80€E+23:

4,11E+23!
2.51E-012

1.39€:23!
1.69E+01!
1.87E+23!
2.2TE+R4:
2.32E+05

2.26E+03!
4,32E+04"

iS.94E+02!
19.11E+03!
B9C+LS!

.BiEvR4.

48E+25!

cGcE=-01
.23E+02:
.48€-01

>4g- 41

.63E+02!

@.02c+20!
@.Q0c+00:
3.0@E+20!
@.22£+0209:

19.,20E+029!

2.02E-00!

‘@2.20E+20

.76E=-Q2!
.Q7E-23!
. 15€E-22:
.16E-02
.24€e20:
.S2E-02
.19E~-Q4’
. 22E-02
.90E+2:
L, 91E-03!

2.009E+v8:
8.00E+e™!
2.20E+28!
2.PeE+e
2.2 <+20:
2.a2 +@2
8.23c+020
2.22E+20:
2.20E+20!
9.20E+22
2.20Ev00:

*Calculated using equation (25).
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9.96E+020:2.96E+00 3,96E+00:
6,30€E+@ )
S.48E+02:
9.8QE+20:
3.29E~-v.!
1.42E+03:
1.52E+02:
Q.00E+00:
0.8QE+#9
Q.00E+J «
@.22E+20"
2.02E+00:

2.08€E+20!

4,26E+01

5.02E+04:

6.24E+21
Q.89cE+20

2.20E+00:

6.70E+03:6.30€+23!
S.48E+02:5.48Ev02!
B.0RE+Q22:5,20€E+06!
1.98E+20:3.76E+022:
9.20E+20 ! 1. 46E+024:
Q.00E+00:3.82€+023!
3.42E+02:3.52€E+02!
9.19E+02:!1.10E+04!
2.00E+20 3.06E+03!
0.F3E+22: 0. 16E+23!
2.00E+QR:6.07E+02!
B.98BE+DA.5.61E+02!

‘R.2BE+2W ! 1.44E+23!

@.0@E+2Q.
2.20E+20:
2.02E+08!
2.30E+e2:
@.0QE+20:
@.00E+22!
@.80E+00:
2.20E 00!
8.00Er20:
2.00E+00:
a.80E+020:

J.00€E+00:
2.20E+@0:
1.39E+00:
4 S7E-02!
2.468E+02:
1.05E+023:
.26E+Q0:
.B8SE-21!
.STE+21!
L13E+01:
.89E+02:
42E+21.
L 13E+04!
.BEE+R4:
.66E+22!
QBE+R4:

.

.

.

.

.

.37E+R2"
.92E+R@3 !
.98E+0B1 !
L,B3E+24:

1SE+22

:
»
2
S
2
1
2
4
S
1
8
8
1
4
1.22E+03:
1.33€E+02:
S.13€E+02!
S.46E+01.
2.22E+02:
2.33E+0S5:
6.97E+24;
1.80E+235!
2.90€+02!
$.99€-83:
8.0SE-91!
3.237€-23.
1.72E-03!
2.20E+Q2:
2.28E+20
2.5S2€-21:
4.68E-02!
1.84E+21!
3.095€E-91
1.81E-03:
». OBE~01L !

.B@E+Q0Q
3.

J1E-02

e
e
")
@
2
@2
“
2
e
e
2
2
e
e
e
2
2
2
e
e
'@.00E+02:2.29€+02!
2
e
2
2
Q
?
9
S
3
3
i
1
1
2
2
a
2
2
e
2
e
a
2

2.00E+R0:4.73E+24:
2.00E+00 ! 1.44E%021
2.00E+@0:6.30E+21 !
2.00E+22 . 4,45E~04"
2.00E+0@:1.09€E~15!
2.00E+22:2.03F +24"
2.00E+QR:4.27E-09!
2.80E+920'1.13€E~-11"
0.00E+00:7.66E+R3!
0.20E+@Q 3. 42E%24:
B.00E+20 4, 19E+23!
Q.02E+2U 6.60E+23!
2.00E+20 ! 1,.46E+04!
9.92@E+0¥:3.82E-02!
2.00E+Q@ 1.11E+04!
.BRE+0R:2.12E+23:
.BOE+QD ! 22E+04:
.@BE+0@ 2. 2E+23!
,BRE+P0:9.57E+23.
LOBE+QR@:1.51E+06!
.QRE+28:1,.27E+23!
.B7E-02:4.92E%021 !
.23E-02:1.31E-13;
.ORE+R0:2.31E%023:
.BRE+QQ!1.921E+23!
.QRE+QBR:!1.91E+24:
.CRE+RQ:5.23E+23:
LEE+RQ: 1. 11E+24;
.BRE+20:2.36E+24!
LBEL+20 ' 9.03E+023!
.OPE+Q0:6.23E+24:
JOBE+Q0:.:2 2 'E+01:
.B0E+22 .8, T4E»R4!
.BRE+Q8:2.30E+20!
.BRE+00Q:8,.02E+24!

.BRE+RR:1.87E+R2!
.QRE+Q@:!1.22E+01!
.RRE+28.2.64E+22
.BPE+00Q:2.9%C-82!
.OBE+20:!1.56Ev02!
.7SE+R4:1.26E+04!
.SSE+23!1.42E+24.
.99E+24:1.03E+04!
.85SE+01:2.27E-03!
.B4E-@3:!1.6RE+21!
.3SE+20.3.88E+023
.87E-23.2.86E-23!
.1SE~23:2.78E~-18.
.@BE+2D2!1.32E+04
.D0E+22:6.28E+01 .
.2BE+20:2.37E+33
.O0E+00:3.90E+R23"
LEAE+RR L. 41E+24:
.CRE+0Q:S.7TE+23:
.BRE+2R2 6.19E~-10
.BBE+00 4.99€+23!
LERE+Q2 .8, J4E+ 04
.BRE+Q0Q:2.S7E+23!
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1.3 Definitions of Liquid Effluent Parameters

Term Defirition Section of Initial Use
Air = the site related ingestion dose commitment factor to the -

total body or any organ T for each identified principal
gamma and beta emitter listed in Table 1.2-3 in mrem-m]
per hr-uCi.

BFi = Bioaccumulaticn Factor for nuclide i, in fish, %
pCi/Kg per pCi/l, from Table 1.2-1.

c = the effluent concen »ation 'imit (Specification 3.11.1.1) 1.1.1
impliementing 10CFR 20 for the site, in uCi/ml.

Ca = tre effluent concentration of alpha emitting nuclides 1:1.1
observed by gross alpha analysis of i(he morthly composite
sample.

C = the effluent concentration of a gamma emitting nuclide, g, 1.1.1

observed by gamma-ray spectroscopy of the waste sample.

s = the concentration of nuclide, i, as determined by the 1:1.1
analysis of the waste sample.

Cis = the average concentration of radionuclide, i, in 1.2
undiluted liguid effiuent during time period Atz
from any liquid release, in uCi/ml.

CS = the concentration of Sr-89 or Sr-°0 in liquid wastes 1.1.1
as determined by analysis of the guarterly composite
sample,

Ct = the measured concentration of H-3 in liguid waste 1.1.1
as determined by analysis of the monthly compesite.
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Termn

OF ,
i

Definition Section of Initial Use

the setpoint, in uCi/ml, of the radioactivity moniter
measuring the radioactivity concentration in the effliant
1ine prior to dilution and subsequent release.

the monitor setpoint for RM-L7, the Nuclear Blowdown
Monitor Tank discharge line monitor.

the monitor setpoint for RM-L9, the cuibined Liquid Waste
Processing System and Nuclear Elowdown System effluent
discharge line monitor.

the monitor setpoint for RM-L5, the Waste Monilor Tank
discharge line monitor.

the monitor setpoint for RM-L3, the initial Steam
Generator Blowdown Effluent line monitor.

the monitor setpoint for RM-L10, the final Steam Generator
Blowdown Effluent line monitor.

the monitor setpoint for RM-L8, the Turbine Building Sump
Effluent line monitor.

a dose conversion factor for nuclide, i, for adults in
preselectea organ, t, in mrem/pCi found in Table 1.2-2.

the cumulative dose commitment to the total body or any
organ, t, from the liguid effluents for the total
time period.

the dilution factor, which is the ratio of the total
dilution flow rate to the effluent stream flow rate(s)
required to assure that the limiting concentration of
10CFR, Part 20, Appendix B, Table II, Column 2 are met
at the point of discharge.

Q0CM, Vv C Summer, SOUTH CAROLINA ELECTRIC AND GAS CO.

1.1.1

1.1.1

l.1.1

1.1.1

1.1.3

1.1.3

1.2

1.1.1
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Term

dc

dp

ODCM, V C

Definition Section of Initial Use

Dilution Factor from the near field area within one-quarter 1.2
mile of the release points to the potable water intake
for adult water consumption; for V. C. Summer, Dw = 1.

the dilution water flow setpoint as determined prior to | 7% . |
the release point, in 1~lume per unit time.

the flow rate of the Circulating Water System during the 1.1.3
time of release of the Turbine Building Sump and/or the
Steam Generator Blowdown.

the dilution flow rate of the Circulating Water System upon 1.1.3
which the setpoint is oased: 90 percent of Fd.

the flow rate of water through the Fairfield Pumped St~--ge 1.1.1
Station penstock(s) to which radioactive linquids are being
discharged during the perioc of effluent release. This flow

rate is dependent upon operational status of Fairfield Pumped
Storage Station.

the flow setpoint as determined for the radiation monitor 1.1.1
location.

the dilution tlow rate (through the penstock(s) receiving 1.1.1
the radioactive liquid release) upon which the setpoint is
based: 90 percent of Ft'

the near field average dilution factor for C;p during 1.2
any liguid effluent release.
the flow rate of the “.clear Blowdown Monitor Tank 1.4
discharge.
the flow rate of the combined waste Monitor Tank and 1.1.1
Nuclear Blowdown Monitor % ank discharge.

summer, SOUTH CAROLINA ELECTRIC AND GAS CO. 1.0-28



Term Definition Section of Initial Use
f dm = the flow rate of a waste monitor tank discharge 1.1.1
fds = the flow rate of the Steam Generator Blowdown discharge. 1.1.3
fdt = the flow rate of the Turbine Building Sump discharge. 1.1.3
ko = 1.14 x 105, units conversion factor, 1.2

MPCi - MPCg, MPCa, MPCS, and MPCt = the " miting concen- 1.1

trations of the appropriate gamma ».it*ting, alpha
emitting, and strontium radionuclides and tritium,
respectively, from 10CFR, Part 20, Aopendix B, Table II,
Column 2.

RF = the recirculation factor, determined by system 1.1.1
equilibrium calculations, used to assure that
concentrations of effluents at the outfall do neot
exceed the effluent concentration 1imit, C. RF = 0.5.

SF = the safety factor, a conservative factor used to 1.1.1
compensate for statistical fluctuations and errors
of measurements. SF = 0.5, corresponding to a 100 percent

variation.
r: CiT = the sum of the measured radionuclide concentrations 1) 19 |
: |
L -B of the Nuclear Blowdown Monitor iank.
r; CiT = the sum of the measured radionuclide concentrations 1.1.2
i ' ,
= -0 of the detergent waste in a Waste Monitor Tank to be dis-

charg.i via the Sanitary Waste System.

the sum of the Lower Limits of Detectiun, LLD, for 1:1:8

U
"

Lo the isotopic concentrations of the waste Monitor
Tank as determined by the analysis reqguired in the
Radiological Effiuent Technical Specifications,
Table 4.11-1.
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l Term Cefiniticn Section of Initial Use
. "': CJ = the sum of the measured radionuciide concentrations 1.1.1
L' M €or a Waste Monitor Tank.
l rs Ci"[ = the sum of the me2sured radionuclide concentrations i
L1 {
l - -5 for the Steam Generator B8lowdown.
"Z C;l = the sum of the measured radionuclide concentrations : 1
- ! .
l Ltodr for the Turbine Building Sump.
l [T ci "I = the sum of the ratios of the measured concentration 1.1.1
| i MPC. - - - o
| LA C1 ' of nuclide i to its limiting value MPCi for the
l . -8 Nuciear Blowdown onitor Tank.
l'_: Cs 7 = the sum of the ratios of the measured concentration 1.1.1
i e : . S
I | MPCj ! of nuclide 1 to its limiting value MPCi for the
13 - Waste Monitor Tank beina considered for release.
l [Z C; ] = the sum of the ratios of the measured concentration 31,3
! 3 -———-l
l (T Gy | of nuclide i tc its limiting value MPC, for the
L -
S Steam Generator Blowdown Effluent.
I [T Ci -‘ = the sum of the ratios of the measured concentration kel
(T Ci ] of nuclide i to its limiting value MPC, for the
L .
l T Turbine Building Sump Effluent.
l Ug = 21 kg/yr, fish consumption (adult). 1.2
L = applicable factor when no additional dilution is to be
. be considered; Z = 1. 1.2
' U‘ = 730 kg/yr, water consumption (adult). 1.2
l 00CM, V C Summer, SOUTH CAROL INA ELECTRIC AND GAS CO. 1.0-30
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2.0 GASEQUS EFF!1 'ENTS

2.1 GCaseous Effluent Monit.r Setpoints

The calculated setpoint values will be regarded as upper bounds
for tne actual sctpoint adjustments. That is, setpoint adjustments
are not required to be performel if the existing setpoint level
corresponds to a lower count rate than the calculated value.

2.1.1 Station Vent Noble Gas Monitors

For the purpose of imgiementation of section 3.3.3.9 of
the Technical Specifications, tae alarm setpoint level for
the station vent noble gas monitors will be calculated as
follows:

S = count rate of the plant vent noble gas monitor

v

(Svp = RM-A3) or Lhe containment purge roble gas

monitor (Svc = RM-A4) at the alarm setpoint level

count rate.

0.25 x Ry x D1g (1)
= the lesser of or
0.25 x Rg x Dgg (2)

0.25 = the safety factor applied to each of the two vent
noble gas monitors (plant vent and containment
purge) to assure that the sum of the releases has a
combined safety factor of 0.5 which aliows a 100
percent margin for cumulative uncertainties of
measurements.

DTB = Dose rate limit to the total body of an individual
in an unrestricted area required to limit dose to
500 mrem in one year.

= 500 - F [ (V) § K; Q] (3)
(1-F)
O0CM, V C Summer, SOUTH CAROLINA ELECTRIC AND GAS CO. 2.0-1
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Rt = count rate per mrem/yr to the total body
- z
C = count rate of a station vent monitor corresponding

to grab sample radionuclide concentrations. (For
th: plant vent the sample is taken concurrently
with the release. For the containment purge, the
sample is taken prior to the release and the count
rate cor: ..pw2ding to(the measured corcentration is
determined from the monitor calibration curve.)

§.3 x 10"6 sec/m3 in the SE sector*

X =

K; = total body dose factor due to gamma emissions from
isotope i (mrem/yr per uCi/m3) from Table 2.1-1.

Qi = rate of release of noble gas radionuclide i
(uCi/sec)

F = fraction of current year elapsed at the time of the
calculation.

Tﬂ = average rate of release of noble gas radionuclide i
for the elapsed fraction of the year, F, (uCi/sec).

DSS = Dose rate limit to the skin of the body of an
individual in an unrestricted area reguired to
limit dose to 3000 mrem in one year.

= 3000 - F [ (¥7Q) § (L; + 1.1M) Q]
i’ Y4
(5)
"1-F)
RS = count rate per mrem/yr to the skin

* Reference 4, Section 11.2.8.

. J\"(.

~no
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= C: XA (L +11M)Q (6)

-

L = skin dose factor due to beta emissions from isotope
i (mrem/yr per uCi/m3) from Table 2.1-1.

1.1 = mrem skin dose per mrad air dose

M. = air dose factor due to gamma emissions from isotope
i (mrad/yr per uCi/m3) from Table 2.1-1.

2.1.2 Waste Gas Decay System

The setpoint level for discharge through the waste gas
de:ay system monitor (Sd = RM-A10) will be calculated in a

corresponding manner:

0.25 x ry x D' - (7)

Sd = the lesser of or 8

0.25 x rg x D'gg (8)
' - - YA Z %
D'yg = 500 - (F (X7Q) § K; G;) (9)
(1-F)
= ¢+ (WA:K q) 10

c = count rate of the waste gas decay system monitor
for radionuclide concentrations to be discharged.

q; = rate of release of noble gas radionuclide i
(uCi/sec) from the waste gas decay system.

Ei = average rate of release of noble gas radionuclide i
from the waste gas decay system for the elapsed
fraction of the year, F, (uCi/sec).
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QDCM, V C Summer, SOUTH CAROLINA ELLECTRIC AND GAS CO.

D'¢e = 3000 - F [(WQ) 5 (L; + 1.1M) T, ]
(1-F)
oo ce[W?(Li+l.1Mi)01]

NOTE: For planned releases from the waste gas decay system,
calculations may first be performed assuming maximum 7 iow
from the system. [f this calculation results in an

unacceptable release rate, 9 must be controlled by limiting

the fiow rate trom the system. Due to the 0.25 safety factor

in equations (1) and (2), the release rate also must be
controlied such that the ratio of dose rate limit (D'TB or
D'SS) to the dase rate which would result from the planned

release (X/Q ? Ky 95 ) or [ X/Q ? (L; + 1.1 Mi) Qi]

is greater than four (4).

Also, a setpoint calculation should be performed for
the piant vent monitor (RM-A3) incorporating the waste gas
decay system planned relase rates with the existing plant

vent release rates to determine whether the plant vent

monitor setpoint should be adjusted.

Wren no discharges are being made from the Waste Gas
Decay System, the monitor setpoint should be established as
near background as practical to prevent spurious alarms yet

alarm in the event of an inadvertent release.
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2.1.3 Alternative Methodologies for Establishing Conservative

v

Setpoints:
Alternate 1:

For ease of implementation, the count rate setpoints

may be calculated by applying the methodologies presented in

sections 2.1.1 and 2.1.2 with the more restrictive assumption

of continuous release at the limiting rate for a year as

follows:

DTB = D”TB = 500 mrem/year

DSS = D“Ss = 3000 mrem/year

Alternate Z:
A morz conservative setpoint may be calculated to

minimize requirements for adjustment of the monitor as

follows:

DTB - D“TB = 500 mrem/year

DSS = D ss  * 3000 mrem/year

R't = conservative count rate per mrem to the total

(Xe-123 detection, Kr-89 dose).

« C'+ CX/Q x Kgp.g9 X Q"], where

(13)

(14)

(15)

(16)

body

(17)

Q" = Assigned value of, for example, 1.0 uCi/sec, Xe-133:
or, if necessary, ¢ more practical value. (See

definition of C' below.)

ummer, SOUTH CAROLINA ELECTRIC AND GAS CO.
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4, = count rate of the vent monitor for an effluent
concentration of Xe-133 corresponding to a 1.0
uCi/sec release rate of Xe-133. [Note: Calculate
the related concentration based on dilution flow.]
[f the concentration corresponding to a release rate
of 1.0 uCi/sec of Xe-133 is not compatible with the
calibration curve for the particular monitor, a
compatible release rate may be selected.

KKr-89 = total body dose facto? for Kr-89, the most
restrictive isotope from Table 2.1-1.
R'S = conservative count rate per mrem/yr to the skin.

= C'= [X/Q x (LKr-89 + 1.1 MKr—89) x Q"] (18)
where:

LKr-89 = skin dose factor for Kr-89, the most restrictive
isotope, from Table 2.1-1.

MKr-89 = air dose factor for Kr-89, the most restrictive
isotope, from Table 2.1-1.
Similarly for the waste gas decay system:
rt' = conservative count rate per mrem/yr to the total
body for the waste gas decay system only.

e c'3 [X/Q x Kgr-8g X g"], where (19)

c' = Count rate of the waste gas decay system monito~
corresponding to, for example, a 1.0 uCi/ml concentra-
tion of Kr-85. If this concentration is incompatible
with the calibration curve for the particular monitor,
a compatible concentraticn may be selected.

q" = release rate from the waste gas decay system (may
be determined for maximum flow from the system and
the concentration selected for ¢' above).

0DCM, V C Summer, SOUTH CAROLINA ELECTRIC AND GAS CO. 2.0-6
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Jummer,

= conservative count rate per mrem/yr to the skin for

S
waste gas decay system only.
= c¢'+= [X/C x (LKr-SQ % 1.1 MKr-89) % q"] (20)
SOUTH CAROLINA ELECTRIC AND GAS CO. 2.0-7
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TABLF 2.1-1

DOSE FACTORS FOR EXPOSURE TO A SEMI-INFINITE CLOUD OF NOBLE GASES,*

Nuclide y-Body*** (K)
Kr-85m 1.17E+Q3**»*
Kr-85 1.61E+01
Kr-87 5.92E+03
Kr-88 1.47€+04
Kr-89 1.66E+04
Kr-90 1.56E+04
Xe-131m 9.15E+01
Xe-133m 2.51E+02
Xe-133 2.94E+0?
Xe-135m 3.12E+03
Xe-135 1.81E+03
Xe-137 1.425+03
Xe-138 8.83L+03
Ar-41 8.841°+03

B-Skin***(L )

1.
1.
9.

2.
1.
.29E+03

7

46£+03
24E403
73£+03

37E+03
01E+04

4.76E+02

«94E+02
.06E+02

«11E+02
.86E+03
.22E+04

.136+03
.69E+03

*Values taken from Reference 3, Table B-1

** mrad-m3
e g———
ull=yr

%% mpem—n3
DL
pulLi=yr

wxxx | 176403 = 1.17 x 103

y=Air+*(M) g-Air**(N)
1.23E+03 1.97€+03
1.72E+01 1.95€+03
6.17E+03 1.03E+04
1.52E+04 2.93E+03
1.73E+04 1.06E+04
1.63E+04 7.83E+03
1.56E+02 1.11E+03
3.27E+02 1.48E+03
3.53E+02 1.05€+03
3.36E+03 7.39E+02
1.92E+03 2.46E+03
1.51€+03 1.27E+04
9.21€+03 4.75E+03
9.30E+03 3.28E+03
2.0-8
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2.2 Gaseous Effluent Dose Calculations

- 3 N | Unrestricted Area Boundary Dose

2.2.1.a For the purpose of implementation of section 3.11.2.1.a of the
Technical Specifications, the dose at the unrestricted area
boundary due to noble gases shall be calculated as follows:

Dt = average total body dose rate in the current year

(mrem/yr)
= ¥Q Ik 1q (21)
. B
Ds = average skin dose rate in current year (mrem/yr)
= XQ 5 (L +1.1M) 0'1 (22)

2.2.1.b Organ doses due to radioiodines and all radioactive materials in
particulate form,and radionuclides (other than noble gases) with

half-lives greater than eight days, will be calculated for the

purpose of implementation of section 3.11.2.1.b as follows:

D° = average organ cdose rate in the current year (mrem/yr)
b T
= W i P Qi , where (23)
B = controlling sector annual average atmospheric

dispersion at the site boundary for the appropriate
pathway.

276 for inhalation and all tritium pathways
(Section 2.1.1) (28)

—_—— .8 * -
D/Q= 2.0 x 10 for other pathways in the
NE sector (25)

* Value based on Reference 5, Table 6.1-13.

0DCM, V C Summer, SOUTH CAROLINA ELECTRIC AND GAS CO. 2.0-9



P, = dose parameter for radionuclide i, (mram/yr per
uCi/m3) for inkalation and (mzqmrem/yr per
uCi/sec) for other pathways, from Table 2.2-1

5-‘ = average release rate of radionuclide i (required by

Technical Specification 3.11.2.1.b) in the current
year (uCi/sec).

F Unrestricted Area Dose to Individual

2.2.2.a For the purpose of sections 3.11.2.2 and 3.11.2.4 of the
Technical Specifications, the air dose in unrestricted areas

shall be determined as follows:

D = air dose due to gamma emissions from noble gas
radionuclide i (mrad)

3.17 x 1078 f M, X7 Q (26)

where,

-8

3.17 x 10~ = the fraction of one year per one second

X/Q' = relative concentration for unrestricted areas for long
term releases

*

= 2.8 x 10'6 sec/m3 , in the ESE sector

Qi = cumulati.e release of noble gas radionuclide i over
the period of interest (uCi).
Da = air dose due to beta emissions from noble gas

radionuclide i (mrad).

* Values based on Reference 4, Table 2.3-119; Reference 5, Table 6.1-10.

ODCM, V C Summer, SQOUTH CAROLINA ELECTRIC AND GAS CO. 2.0-10



= 3.17x107° 5 N, 7' Q,, where (27)
N. = air dose factor due to beta emissions from noble gas

radionuclide i (mrad/yr per uCi/m3 from Table 2.1-1.)

2.2.2.b Dose to an individual from radioiodines and radioactive
materials in particulate form,and radionuclides (other than
noole gases) with half-lives greater than eight (8) days will
be calculated for the purpose of implementation of section

3.11.2.3 of the Technical Specifications as follows:

D - dose to an individual from radioiodines and
radionuclides in particulate form, and radionuclides
(other than noble gases) with half-lives great=r than
eight (8) days (mrem).

= 3.17x10°8 LR, oW 6i, where (28)

W' = relative concentration or relative deposition for
unrestricted areas.

/i76' = (2.8 x 10°8)*sec/m3 for inhalation (29)
. and all tritium pathways.
D/Q' = (8.8 x 10-9)m2 for other pathways (30)
in the ESE sector.
U7Q' = relative deposition for unrestricted areas

per unit area (n-)-l, for long term
releases.

R: = doge factor for radionuclide i, (mrem/yr per uCi/m3) or
(m”~ - mrem/yr per uCi/sec) from Tacle 2.2-2.

* Values based on Reference 4, Table 2.3-119; Reference 5, Table 6.1-10.

Q0CM, V C Summer, SOUTH CAROLINA ELECTRIC AND GAS CO. ¢.0-11



7 IS = Cumulative release of radionuclide i (required by
Technical Specification 3.11.2.3) over the period of

interes: (uC?).

2.2.2.c For the purpose of implementing section 6.9.1.13 of the Technical
Specifications, dose calculations will be performed using the above
equations with the substitution of average meteorological parameters
for the period of the report. Values for Ri may be found in Tables

2.2-3 through 2.2-6.

0DCM, V C Summer, SOUTH CAROLINA ELECTRIC AND GAS CO. 2.0-12



TABLE 2.2-1

PATHWAY DOSE FACTORS FOR SECTION 2.2.1.b (P;)*
(For Dose Calculatiosn Required by TS 3.11.2.1)

Paoce 1 of 3

AGE GROUP ¢ INFANT ¢ N.A. ) ¢ INFANT )

: ISOTOPE: INMALATION®: cmound rimn®  rood
B T A 3 B b B
Bty 3 S 1 R b e
?52352"""1TSQEEIEQ"?°'If;;;£15§'“?°'IT;ZEEIB;";
I3 1 R.000E08 ! G.eemeed | ©.osemn Tl
ICN8L . | 4. BB | PR T a e
IMN-58  © a.936E+05 | 1.287E+09 ¢ 3.5eacsar 1
INESS 5 T.\GMN04 © 1.080E008 1 B.abemcen
WEAR D A L S Tt e
IFE-58  © 1.0156+06 ! 4.5626+08 1 3.o10eren
1C0-58 | 7.770E405 { 6.194E+08  6.99%Eaer 1
1C0-68 © 4.500E406 | 85.1726+85 | 2.o9cees 1
‘NI-63  : 3.388E405 | 8.000E+00 1 3. a99vis 1
INI-65 | 5.812E484 | 4.930E+0% | 3 030cemr :
1CU-64  © 1.498E404 | 9.823E+05 1 3.07evee :
1ZH-65 .1 8.460E085 | T.907E+08 © 1.8estris 1
12M-69  : 1.322E404 1 ©.000E+08 : 3.055e-09 1
1BR-83 1 3.808E+02 : 1.011E+04 1 5. .399r-o1 1
1BR-B4 | 4.004E+02 : 3.376E+05 | 1.oseroa 1
IBR-85  { 2.044E+01 : 0.000£+00 i 0. ooorise 1
IRB-86  { 1.904E905 | 1.470E+07 & B.23dceie 1
iR3-88 i 5.5726+02 ! 5.399E+04 ¢ 1.874e-24 1
iRB-g9  : 3.206E402 1 2.075£+05 i 4.1996-53
ISR-89  : 2.830E406 : 9.5600+04 1 1.258ceie 1
ISR-90 i 4.088E+07 : ©.000E+0@ { 3.216cvii 1
ISR=81 © 7.336E+04 : 3.587E406 | 3.219Es05

* Values based on Reference 1, Section 5.2.1 assumptions unless othrarwise indicated.
/\1) - mrem/‘/?‘ ner L,Ci",r'!‘

@ - m’ « mrem/yr oer uCi/sec
NOCM, ¥ C Summer, SOUTH CAROLIMA ELECTRIC AND GAS CO. 2.0-13
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TABLE 2.2-1 (Continued)
PATHWAY DOSE FACTORS FOR SECTION 2.2.1.b (Pi)

Page 2 of 3

AGE GROUP ( INFANT ) ( N.A. ) C INFANT )
 1SOTOPE: INMALATIOND: oroumd Pemndy road
?EEZSE--'?—-I-ZSEE:EQ“_?-'I_ESSZIQE—'?_—E-ESEEISI--J
?§:;S——-'?-'2—E;;E:;;__?";'EESEIEQ-"?'-;-ZQEEISQ--3
T;:;IS_"?--2';522255-_?-_§-E§;EIE§"?'-ITS;EEZIQ--i
—T:;I---—?—-Q-ZSSE:S;--?——;-;SEEISE_-?_'Q-ESIEISE--X
VIS ) SIS 5 B e
PRI LA e T
1ZR-95 i 1.730K+06 | 3.9785008 1 5 serercs
R i Rt oot
INB-95 i 4.780E+05 : 2.291Ev08 1 oocmmias D
iM0-95  : 1.348E+05 ! 6.608erd8 1 5-iemmiia
ITC-9IN § 20005088 § S.eI0Eees | iem
SHEINS 4 A ¢ B L Lo
IRU-103 © S.5166405 1 18045008 1 1-oserinn
IRU-185 | 4.844E404 : 1.0908008 1 3 seamenn
IR-108. | 11585087 © B EPREINR T b aasne
IAG-110M | 3.668E+06 | 3.649E+05 1 1-amiciia T
ITE-125W | 4.486E405 | 30815006 & 1 Semerne
ITE-1BM { 1.2128406 § 1,395500% 1 1 savecs
ITE=ATF | G.4800088 © 4TSNS 1 i e
ITE-120m ;| 1.680E+08 : 3.2000007 1 1 ommmiae
ITE-129 © 2.6326404 1 4.39%E+84 1 1 evecmny
ITE-131M | 1.980E+05 : 1.3%1E087 | 5. secmeer
ITE-131 : 8.218E403 : 4.929E087 1 1-oeimman
ITE-132 | 3.4826+05 § 7.898E408 1 o sisensn
LISIE0 | .NSRSNS | 9.580008 | 8 emgeia:
D~ mren/ye ver uCi/m® T TTmeees
@ - m? + mrem/yr ner uCi/sec
C Summer, SOUTH CAROLINA ELECTRIC AND GAS CO. 2.0-14



ODCM,

TABLE 2.2-1 (Continued)
PATHWAY DOSE FACTORS FOR SECTION 2.2.1.b (P;)

Page 3 of 2

AGE GROUP ( INFANT ) £ N.A. ) ¢ INFANT
| ISOTOPE: INWALATIONG GRouND PLANEY  Foos® :
1-131  © 1.484E+07 : 2.9856+07 : 1.089E112 1
i1-132 ¢ 1.6346405 : 2.0756+26 ¢ 1.100Ev02 1
11-133  © 3.556E406 ! 4.259E406 : 5.60iE+09 ¢
}IZISQ_—'?'"Z°2522152"?";f§§5215§'_?"'5'3522'IS"q
e I L T P —
1CS-134 | 7.028£485 { 3.2000009 : 6.801e+10
1CS-136 : 1.3456+05 | 2.4326+08 { 5.795E+29
ICS-137 ! 6.110E485 1 1.3376+09 1 6.024Erin |
iCS-138 ! B.764E462 : 5.6608+05 i 2.100r-22 1
iBA-139 : 5.096E+04 : 1.7056+05 | 2.874c-25
iBA-148 : 1.596€486 : 3.3526+87 : 2.410Ee08 ¢
iBA-141 i 4.746E483 : 6.7626404 : 3.1418-41 1
1BA-142 © 1.554£403 i 7.234E404 . ©.000E+08 1
ILA-140 : 1.68BE485 : 3.114E407 : 1.800E+05 1
ILA-142 -1 5.950E+04 : 1.269£+06 : 6.0108-08
ICE-141 i 5.1666405 : 2.199E+07 1 1.386E+ 7 1
ICE-143 : 1.1626485 i 3.753E+05 : 1.596Er0r 1
ICE-144 | 9.842E406 : 6.7612+07 : 1.394E408 1
IPR-143 | 4.326E405 { ©.0005+08 : 7.845E+05
IPR-144 | 4.204€403 1 3.0170+83 § 1.1716-48
IND-147 : 3.220E485  1.4416+07 § 5.749E+05
W-187 i 3.9626484 | 3.915£+08 : 2.501E+0f 1
INP-235 i 5.950E+04 | 2.0236+05 : 9.40mEe08 |
© - mren/yr ver yCi/mt T
@ - m* « mrem/yr per nCi/sec

C Summer. SQUTH CAROLINA ELECTRIC AMD GAS CO. 2.0-15



Tabie 2.2-2
PATHWAY DOSE FACTORS FOR SECTION 2.2.2.b (Ri)'

(For Dose Calculations Required by TS 3.11.2.3)
Page 1 of 3

AGE ROUP (¢ CHILD ) C N.A. D) ¢ CHILD )

-

: liOYOPI: INHALATION | CROUND PLANE:! VEGETATION !

B L L A ————

iH-3 I 1.12SE+@3 | 0.002E+20 4.008£+03 !

- - -

0.000E+02 8.894E+08 |

-

3.TD9E+05

- —— -

-, -

6.648E+28 |

- -

|
'
i
|
|
!
'
1
'
L)
'
|
)
*

2.723€+03

------------- —1
9.812E+08

B e T T ——

0
»
)
w
-
-
on
<°
o
™
-
<
-
w
o
®
o
m
*
L
o
v boan b antont ve b ondosd s

o
.
n
!
1
+
<
o
.

e e T T ———— -
-
- -
B e T o —
-

iSR-89 i 2.1STE+06 | 2.S@9E+0s 3.593E+12

iSR-902 ¢ 1.D1CE+28 | D.000E+0@ ! 1.243F+12

.-

* Values based on Reference 1, Section 5.3.1 assumptions unless otherwise
indicated.

Units: Inhalation - mrem/vr per uCi/m? . "‘
Others - m? « mrem/yr per uCi/sec 'ﬁ!NAI_

00CM, Vv C Summer, SOUTH CAROL INA ELECTRIC AND GAS CO. 2.0-16
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Table 2.2-2 (Continued)
PATHWAY DOSE FACTORS FOR SECTION 2.2.2.b (Ri)

Page 2 of 3

AGE GROUP ( CHILD ) € N.A, )  CHILD )

! ISOTOPE: INMALATION | GROUNG PLANE: VEGETATION
1SH-32 1 2.424E+485 | 8.631€+05  1.3786+94
'¥-30 | 2.679£+93 1§ 3.309£+03 : 6.369€+87 4
iy-91nm : !.ll;tO;;— ;--;:;;;;:;;--;-ﬂl.7;‘;t-05 :
N9t 1 2.6276+86 1 1.207€+08 1 2.484E+89 1
Iv-92 1 2.3906+08 { 2.147€+05 | 4.5765e04 |
1¥-93 i 2.885€+@5 : 2.534£+@5 [ 4.482£406
1ZR-95 | 2.2916406 : 2.837€+08 : 8.8436+08 !
1ZR-97 1 3.511€+85 | 3.445€+06 | 1.2486+07 1
INB-95 1 6.1426+85 1 1.625€+08 | 2.94£+08 1
IM0-99 i 1.354E+85 1 4.625€+06 ¢ 1.647€+07 1
TC-99m | 4.818€+03 : 2.1896+05 ! 5.255€+83 4
ITC-101 : 5.846E+02 ! 2.277€+04 1 4.1236-29 1
IRU-103 | 6.6236405 | 1.2652+08 § 3.971€408 §
IRU-10% | 9.953€+04 : 7.2126+05 | S.981€+04 1
IRU-106 © 1.4326+07 © $.049£+08 : 1.1596418 1
IAG-110M { S.476E408 i 4.019£+09 i 2.381E+09 !
ITE-1258 | 4.7 3€+05 © 2.1206+06 : 3.50€28 !
ITE-127R © 1.4006+@8 ©  1.883E+0% 1 3.769E+89
ITE-127 1 S.624E+04 : 2.2936+0 : 3.9@3€+05 1
TTE-129m ©  1.761€+08 i 2.305€+07 i 2.460E+03
ITE-129 i 2.249+04 : 3.076£+04 | 7.204E-82 !
ITE-131M | 3.8786+85 © 9.459€+6 : 2.163€+07
ITE-131 © 2.054€403 : 3.450€+07 ¢ 1.3496-14
TTE-152 © 3.774E485  4.968€+06 ! 3.111€+97
T1-198  ©  1.846E+05 | 6.6926+25 : 1.370€+08 :

Units: Inhalation - mrem/yr per uCijm> POUR ﬂRlGINAl

Others - m2 * mrem/yr per uCi/sec

QDCM, YV C Summer, SOUTH CAROLINA ELECTRIC AND GAS CO. 2.0-17



Table 2.2-2 (Continued)
PATHWAY DOSE FACTORS FOR SECTION 2.2.2.b (Ri)

Page 3 of 3

AGE GROUP ( CHILD ) €t N.A, ) ¢ CHILD )

i ISOTOPE! INMALATION | GROUND PLANE: UEGETATION
11131 1 1.624E407 1 2.089£+07 1 4.754Ee18 |
{1-132  §© 1.935€+05 | 1.4526e86 i 7.314E403 1
{1-133  © 3.848£+96 : 2.981€+06 | 6.113€+08 !
11134 § 5.069€+84 : 5.305€+05 | 6.6226-03 !
11-135  § 7.918E+@S : 2.847€+08 : 9.973€+05 |
1CS-134 1 1.014E406 : 8.007€+09 : 2.631€+10
1CS-136 1 1.709€+@5 : 1.702€+08 1 2.247¢+08 4
108137 1 9.0686+05 ! 1.201€e10 ! 2.3926e18 !
1€S-138 © 83996402 1 4.1026ee5 § 9.1336-11 1
18A-139 1 S.7726+94 § 1.194€+05 i 2.9506+00 1|
[9A-140 § 1.7436406 1 2.3a66.a7 | 2.767€+08 1
Ba-ial i 2.919€023 © 4.734E+04 ¢ 1.6@5€-21 1|
1BA-142 1 1.643€403 | 5.864E+04 § 4.1056-39
iLA-142 1 2.257€405 : 2.180€+07 : 3.166£+07
iLa-142 © 7.58S€+04 | B.886c+0S : 1.5826+1 !
1CE-141 © 5.439€+425 [ 1.5406+87 : 4.0826488 1
i S e s 4 o et B i il s “
ICE~1+~ ! 273E+QS | 2.627E+36 1.364E+27 H
iCE-144 : 1 SSE@7 ! 8.0326+07 ! 1.0396+10 !
IPR-143 | 4.329€4@5 : ©.000€+00 : 1.8575£+28 ¢
IPR-144 © 1.565€+03 | 2.1126+03 ! 3.8296-23 :
IND-147 : 3.2026485 : 1.009€+07 { 9.197¢+07 !
TM-187 1 9.102E404 [ 2.740€+06 : S.360E+08
INP-239 | 6.401E+@4 | 1.976€+06 : 1.357€+07 :

Units: Inhalation - mrem/yr per uCi/m3

Others - m° * mrem/yr per uCi/sec PUUR OR,G'NAI.
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Table 2.2-35
PATHWAY DOSE FACTORS FOR SECTION 2.2.2.c (R;)*

Page 1 of 3
+GE GROUP ( INFANT ) € N.A, ) ¢ INFANT ) € INFANT ) ¢ INFANT
i 1SOTOPE: INMALATION | GROUND PLANE! GRS/COW/MILK: GRS/COM/MEAY VEGETATION
iN-3 i 6.468€£4+92 ! Q.000E+29 2.432E+23 : Q@.000E+02 i 0.00ec+@0
iC-14 i 2.648E+24  Q.020E+v@ ! 2.342E+29 | @.200:£+20 9.002£+20 !

iNA=-Z4 i 1.P56E+24 : 1. 38827 1.542€+27 : @.@02e+20 : 9.000€+202

00000000 0 0 PR arNUaeeaatanaeee e eeRBBE: aas

.
.

-
.
N

P=-33 ! 2.0950E+26 | 2.0006+20 «622E+11 [ Q.0eeEs2a 9.0@ec+22
IER-31 1 1.204€+34 ¢ 3.308ce08 I a.78eCo0s 1 8.00ece0e 8 eeecess :
INN-S4 1 9.996E-a% 1 1.e296+09 1 9.9006:07 1 @.eee€e00 1 @.e0stess 1
""""" 2.862€420 : ©.600c-02 : 8.e00c.08
1.3516.00 1 @.000ce08 1 e.ee0tren
i 3.9196.38 : ©.000c-08 660000 1
6.955ca7 : ©.000c.e¢ : 8.00ece00 1
""""""""""""""""""" 2.0506+03 : 8.000ee00 ¢ o .asecs0n -
""""""" 3.4936410 : 6.000€+30 : ®.e00ce0n
"""" 3.0206401 : 6.s00c-00 : 8.searean
iCU-64 1 1.498€e04 : s..72213;"Z";f;S;EIS;_'?";'2552155'°?"S'Séaéi;e"?
°§;L£;"'?"£'Z£;£Z;§"I"i';QQIZ;S"7'°I';QZEIIS"?";';;;EIS&”?”Q’&&SEIS;"f
[IN-63 © 1.3226+04 1 @.000Ee08 1 3.83%0-09 1 e eeerese 1 eisamiii
I;QISS"°?";°GS;EIS£"?";';7;22;5"?"QTSQQE’SI"Z";’;;;EISS"I"S'SQSEISS"7
BR-84 | 4.004ge02 ¢ 2. 36405 1 1.2566-22 ¢ a.aseceae 1 8 esecies :
ISN-E3 1 2000041 | G.000408 | B.OBSES 1 G eeemins e memiii
fé;:;;"'?"I';;IEI;;"?"I';SQEI;;”?"E'EQIEII;"T"S'S;;EI;;"f"S'EQSEI;;"'
iRB-88  : 5.572€e32 1 3.779€+04 1 1.87ee-ea i ®.eeecece ¢ ®.eeecess
000 { B.000E | LN ) LT | e e =
7§;Z;;"’?"E'SQQQISQ"f"Qf;;;EI;Z"?"I'S;QQI?;"7"3'55321;;"?";';S;EI;;'"
?;;3;5"'?"1°;3;EI;;"?";'SSQEISS"?"{'SI£§II{"?";';;;ZIQQ"?"3'885228;"f
R-31 1 7.306Cees 1 B.511Ee06 | 3.3150008 1 8 eeseies i seoei

* Values based on Reference 1, Section 5.3.1 assumptions uniess otherwise
indicated.

2 o
Units: Innalation - mrem/yr per yuCi/m PU“R ﬂRIGINAI-

Others - m2 mrem/yr per uCi/sec

00CM, V C Summer, SOUTH CARQLINA ELECTRIC AND GAS CO. 2.0-19



Table 2.2-3 (Cont

inued)

PATHWAY DOSE FACTORS FOR SECTION 2.2.2.c (Rj)*

Page 2 of 3
AGE GROUP ( INFANT ) ¢ N.A, ) € INFANT ) € INFANT ) € INFANT ) |
| ISOTOPE: INWALATION | GROUND PLANE: GRS Com miLK: onsscousment: eencrmrron]
ISR-SE | 1.4006+85 | ©.031€+88 | 5.0086+01 1 8.080fess 1 o eomeres T
1v-98 1 2.680€°85 ! $.308€-83 ! (9.4865495 : o.000ce00 : 6.eaerees |
oSN | B.VBSEeSS 1 1.00M6088 | 3:BTEE18 § B.00eeete & e
YeSL  © 84506086 © 1.207C+08 | S.091Ee08 eeemete i e ensiiie ;|
IY-52 1 1.B86Ee83 1 2.1420+8% | 1.8856981 | ®.eesseve 1 o mmii":
Y290 1 1.668Ee03 [ 2.334E085 1 1.776C04 1 @ seecese 1 e emciiia"T
1ZR-93 1 1.750£+06 { 2.837Ce08 1 8.2572+05 1 ®.esecems 1 e sserian
12R-97 1 1.400€40% © 3.4430+88 | 4.4488004 1 8. oeetese 1 e emiiii™TT
INB-95 | 4.7006483 © 1.685€+a8 | 2.8626+08 1 8 .oeecese i o smmriii
IMO-99 i 1.348€+85 : 4.6266+36 © 3.1085+08 1 ®.00etees i e sesriai
ITC-99M i 2.030€+03 { 2.109€+85 ! 1.646Ee04 1 8 .eoerese 1 enmriisTTT
ITC-108 | 0.440008 1 B.ETIERG | 1.403006 | B.eestemy i aaiiTe
10D | S.516E408 | 5203088 | 5.080E088 1 8. 08emeee 1o mmsii™:
IRU-185 1 4.044EeBa 1 7.2120+83 1 5.204E+88 1 8 8eecese 1 e emmmoai T
IRU-106 © 1.1566+07 1 5.049€+38 { 1.445e.08 1 @ oversen 1 o essriee
IAG-110M ©  3.668E+06 | 4.813€+09 : 1.4816+10 1 @.oestees 1 e eeemiae
ITE-125n i 4.486€095 1 2.1206.08 1 1.5086.08 1 @ oeerese i e smeriaa
ITE- YN I 1.312€006 1 1.883E+83 | 1.83708% 1 ®.eeecees 1 o eececi
TE-127 © 2.4366+04 1 3.2996+03 1 1.3596405 1 8.eeersen i e emiriaa T
ITE-ARIN | L.ABNEIRS 1 G.NENT 1 S.O0EeSS 1 S.Baemen  ammene
ITE-129 | B.63EC0e | 2.076Ce84 | L.670E-07 1 8 8eetess 1 o eeeries:
ITE-131R { 1.988€+85  3.439C+06 [ 2.2086007 1 8. 080ces0 1 e serrae
ITE-131 : 8.210€083 1 3.430087 { 1.384E-30 1 ®.eeereve 1 o esriii
STE-132 © 3.4026405 { 4.9680+08 1 6.5136507 1 ®.eeerien 1 e eemrii
11-138 ! 1.896C+06 ! 6.632€+06 : 8.7545+08 1 8.0005em8 1 o sesrize

2 a3
Inhalation - mrem/yr per uCi/m
Others - m2

Summer,

mrem/yr per uli/sec

SOUTH CAROL INA ELECTRIC AND GAS CO.

POOR ORIGINAL

2.0-20



l Table 2.2-. (Continued)
PATHWAY DOSE FACTORS FOR SECTION 2.2.2.c (Ri)'
l Page 3 of 3
AGE GROUP ( INFANT ) ( N.A. ) € INFANT ) ¢ INFANT ) ( INFANT )
' i 1SOTOPE: INMALATION i GROUND PLANE: GRS/COM/MILK: GRS/COM/MEAT: UEGETATION i
11131 | 1.484E497 | 2.089€+07 1 1.8S3€+12 | ©.000€+00 : 8,000£+08 :
l 119132 1 1.694E+83 © 1.4326473 1 1.188€+82 ¢ 8.000€e88 1 8.900C+08 :
114133 3.536€e86 i 2.9016+86 : 9.601C+09 : 9.002€+00 { ©.900+00
l 11-134 ! 4.452€484 | 3.305€+88 ! 0.4026-10 : 8.8026+00 : ©.000£+03 :
(19138 6.930Ee8% : 2.847€+06 : 2.002€+07 : 000800 : ®.008.00
1CS-134 1 7.828€485 : 6.007C+89 : 6.891€+10 : ©.800E+02 i @,000€.00
' {CS-136 | 1.347F+@5 [ 1.702€+08 { S.795€+09 : 8.0005-20 : 9.0006.00 :
165-137 § 6.118E+@3 : 1.201€+18 | 6.024€+10 : ©.000€+00 : 8.000c:00
l 165138 ! B.764€482  4.1026495 | 2.1808 2 : ©.000C+00 : 8.000e08
1BA-139 1 S5.896E+404 : 1.194E+05 : 2.874-85 | ©.000E+23 : ©.000c.00
i1BA-148 © 1.396E488  2.346€+87 : 2.410€+08 ! ©.000€-00 : 8.000€+20 :
l iBA-141 © 47466483 | 4.734€+04 1§ 3.1416-44 1 ©.000€+00 1 ©.900€+20 :
10A-142 § 1.554£483 ! 5.064€+04 | 0.090£+03 : 8.000£+02 ! 0.000£+08
l iLA-148 { 1.680€+85 | 2.180€+07 : 1.880€+85 : 8.8008.00 i ©.000€+00 :
iLA-142 | 5.950€+04 | 8.886E+85 : 6.0196-6 : ©.002z+20 : 8. 009t.00 :
l ICE-141 © 5.166E+85 : 1.540€+87 ! 1.366€+07 i ©.080E+28 : ©.809T+e8
1CE-143 © 1.1626485 : 2.627€+06 ! 1.536E+06 : 8.800E.00 i ©,009€+00 :
ICE-144 1 9.842€426 : 8.0326407 : 1.334E+08 : B.800E+09 : ©.000cs23 :
' 1PR-143 | 4.326€405 : 0.8205+09 { 7.8456+@5 { ©.0006+32 : ©.0008+00 :
IPR-144 © 4.204€4@3 ! 2.112€083 : 1.1716-48 1 0.000.08 i ©.000ee00
' IND-147 1 3.220€485 1§ 1.809€+97 : 5.7436+35 : 8.0006+08 ! 8. 09ereds :
IM-187  © 3.9626484 : 2.740€+06 [ 2.501E+06 : 0.9006+00 1 0.000€:00
l INP-239 1 $.953€084 : 1.976€+36 : 9.480%+04 : 0.000E.22 i ©.000c+08 :
' Units: Innhalation - mrem/yr per uCi/m3
l Others - m2 mrem/yr per uCi/sec PUOR OR,G,NA{
| ' OOCM, V C Summer, SOUTH CAROLINA ELECTRIC AND GAS CO. 2.0-21




Table 2.2-4
PATHWAY DOSE FACTORS FOR SECTION 2.2.2.c (Rj)*
Page 1 of 3

AGE GROUP ( CMILD ) ¢ N.A, ) € CHILD ¢ CHILD ) ¢ CHILD )

: I1SGTOPE: INWALATION : GROUND PLANE: GRS/COM/MILK: GRS/COM/NEAT: UEGETATION |
TH-3 1 1.125€+03 : ©.000€+00 : 1.6012+93 : 2.341C+02 | 4.008€+83 °
1C-1e i 3.589€+04 | ©.900€+98 : 1.195€439 : 2.8348-08 : 8.894£428 !
NARa 1 5.0.06084 1 1.988Ee87 | ©.853€+06 1 1.78SC.33 1 3.729€+88 1
P32 1 2.6056+86 | 0.0095+08 [ 7.775a+10 ! 7.411€+89 : 3.756€+89 !
1CR-S51 1 1.699€+04 ! 5.506€+08 : %.399E+06 i 4.661€+85 : 6.2136+86
IMN-54 1 1.576E+@5 | 1.625€+09 : 2.@97E+87 : & 0116406 ! 6.649F-49 !
TAN-S6 1 1.2326+@5 i 1.068E+28 ! 1.865€ L@ : 2.4376-51 ! 2.7¢ . 3 1
IFE-55 1 1.119€+25 | U.Q00E+00 : 1.1186+08 | 4.571€+08 : 0.0126+08
IFE-53 1 1.269€+06 | 3.204E+08 ! 2.825€+03 : 6.3336+08 : 6.653€+29 !
100-58 i 1.1086+86 : 4.464E4@8 : 7.080E+07 : 9.595Eee7 i 3.77iE+@8
[Co-82 i 7.8676+96 : 2.5326+13 : 2.391€+4@8 : 3.8296+28 : 2.095€+09
INI-63 ! 8.214E405 : 0.GO0E+00 : 2.964E+18 : 2.912€+10  3.9436+18 !
INI-65 1 8.399E+@4 1 3.451E+85 : 1.9995+91 : 4.0616-51 : 1.211ce83 ¢
1CU-84  © 3.6706+04 | 6.876E+@5 : 3.5026+38 : 1.393c-25 ¢ S.159€+35
TZN-65  © 9.9536+@5 ! 8.583€+38 : 1.101€+10 : 1.0006+29 : 2.164E+89
TZN-69 1 1.818E+04 1 0.0005+03 : 1.123£-03 { 0.0006+02 : 9.8936-94 ¢
18R-83 1 4.7366+82 | 7.979€+83 : 4.399€-21 : 9.5196-57 : 5.369€+00
[BR-84 | %.476Ee02 | 2.363€+95 : 6.509€-23 : @.@eec.ed : 3.8226-11 !
TBR-85  : 2.831E+d1 : 8.000£+28 : 0.0006+20 : ©.0006.28 : 0.000£+00
IRE-36  : 1.9836+85 : 1.035€+@7 : 8.024£-23 : 5 B16E+08 : 4.584c+08 ©
IRB-88  : S.624E+82 ! 3.779€+24 : 7.1S06-45 : ©.002€era i 4.374€-22 ¢
RE-89 1 3.4326+82 : 1.4526+85 : 1.7156-53 : @.0006+08 ! 1.642€-26 ¢
1SR-89  © 2.157€+86 © 2.809€+04 | 6.612€+09 | 4.8156+28 : 3.5936+10
1SR-38  : 1.810E+08 : 0.0006+02 : 1.1176+11 : 1.8406+18 : 1.243€e12
?;;i;I"""if;SQEI;;"?";';Iiéié;"'T"5'5?5&25;"?“';’Q;QE'I;"?' 1.1576+08 :

* VYalues based on Reference 1, Section 5.3.1 assumptions unless otherwise
indicated.

Units: Inhalation - mrem/yr per uCi/m3 pan ﬂRlﬁlNAl
Others - m2 " mrem/yr per uCi/sec Ll

00CM, V C Summer, SOUTH CAROL INA ELECTRIC AND GAS CO. 2.0-22



Table 2.2-4 (Continued)
PATHWAY DOSE FACTORS FOR SECTION 2.2.2.c (Ri)'

Page 2 of 3

AGE CROUP ( CHILD ( N.A, ) ¢ CHILD ) ¢ CHILD ) ¢ CHILD )

T IsororEr INmALATION : GROUND PLANE: GRS/COM/MILK! GRS/COM/REAT: VEGETATION |
Toneer I B aRaEeds 1 8.631Ee83 § 4.134E+81 | 3.492-48 1 1.378C+84 ©
eI Baretess : 5.308€+83 1 9.1716+83 i 4.973€+05 i 6.369€+07 i
Trmin T T RLAIEeEd | 1.181Ee85 § S5.198€-16 1 0.868€e8 1 4.737£-88 i
Teet T zlereees i 1.2076+06 § 5.199€+@5 § 2.400€+89 1 2.484€+09 !
eoa 1 B.aeetees 1 B.1aa0ee3 1 7.3186988 1| 6.9996-33 1 4.576T+e4 1
Tren T e eesEean | B.S3eE0RS 1 1.8730e84 1 4.847€-87 1 4.ee1£e08 !
Tinmen T 2 zaeess 1 2.837408 1 .706+85 i 6.106C+88 1 8.8436+06 !
Toncer TR niEe08 1 3.443Eew6 1 4.199+04 © 7.815€-01 1 1.248€407 :
ies T e iazeees i 1.6esceas 1 2.2076-08 1 2.220€+a3 . 2.9436+08 !
Troae T TIaeaEees 1 4.826Ee3% 1 1.728€+29 § 2.4362+05 : 1.647€e07 i
e T a.R1eEees | B.1WSEeSS | §.47ate8s | 6.0SE-18 1 S.AISEWY 1
et T R ReeEesE T M.ETIESEs 1 S.9900-38 | 8.0006e08 1 6.183C-29 1
e T Eaaatess 1 1.3830008 1 1.3080+83 1 4.003C+83 1 3.971K+88 1
e T iasecets 1 T.EIEE88 1 B.49Ne08 1 B.880T-75 1 5.9818e84 1
e 1 LESNeT T B.eEeee T L.AWEWES 5 S.AEeiS 1 4 380EsL0 1
o ien T e ATetent 1 4.019€+0% 1 1.878Es18 | 6.742E+38 1 2.501089 !
Tiren T airratess 1 B.AZGEN8S 1 T.3776+87 1 5.690€+88 1 3.306E+08
Treiim i iisatees 1 1.8m3€e03 1 5.9326+08 ¢ 5.960€+83 1 3.769€+09
T T ezetede 1 32936403 1 1.161€.5 1 1.607€-38  3.903£+85 !
eiien T iireieess 1 2.3036e8 1 T.9610en3 © 5.243€+09 1 7.460€e09 ©
Troize 1 Z.sasmess 1 3.876Eems : 6.1666-08 { ©.800E+30 : 7.204c-02 !
e T eTetess | B.4EeeE | S.EAMENRT 1 9.0150+83 1 R.69EvEP
e Batrel | B.030CT  B.4Se-3f { G.0000408 1 §.90844 1
e T RTINS | S.Seas | GABIEWET | 9,3088e88 § N AR 4
S T TaieEeet 1 B.G9TE408 | 3.845C+08 1 .7S8E-84 ¢ 1.370Cees !

3

Units: Inhalation - mrem/yr per uCi/m

Others ol mrem/yr per uCi/sec PUUR URIGINAl

Q0CM, V C Summer, SOUTH CAROLINA ELECTRIC AND GAS CO. 2.0-23



Units:

0DCM,

u

v

Table 2.2-4 (Continued)
PATHWAY DOSE FACTORS FOR SECTION 2.2.2.c (Ri)*

Page 3 of 3
AGE GROUP ( CHILD ) ( N.A, ) ¢ CHILD ) < CHILD ) ¢ CHILD >
?'?éé?;;ET"I&Lll:?};;‘?'E;;;;S'.C;;E";;;IESLI;ICQT';;;IES;Z;E.¥7"5222?2?23;'7
?III;:"'?"I'ZEIEI;;"Z";';;;EI;;"?"ZT;S;EII:"?"Q?;;;EI;;"?":?;;IEII;"?
atah R O o i e e na e mne s mr e e e et e e .. S —————————— e o
1I-132 H 1.935E+023 H 1.452€E+35 i S.12%9E+212 : 2.429£-57 7.314F+23
T oSS e s ey 3. eSS, & RO | Batarrel 1
11-134 1 5.069E+04 £ I & BARAAR ¢ B Tt
11135 § 7.918€+88 1 z';lré.;;"?' $.607C+06 : 1.83%€-1a | 9.973€e8s 1
1C8=134 § 3.814€908 : 8. SOED ;- BEMEAE § OB T e
?E;II§;°’?"I’;E;E25;"?”I’;;EEI;;"?"éf;§;EIS;"?“2’22;52;;"?";';I;EI;;"?
1C8-137 1 9.863€+83 1 1.281Ee1e 1 B.BREIID | S.UBEIeN 1 B Bemterd 1
TE;iI;;"?"‘;';;;2282"."Z?I;;EI;;"?”';°;5;?‘;;"?";'35522;;"?"s';;;E'II"T
?;;';;;":";‘;;;;:?""";';;;::;;“:'“:';;:;:;;":“;';;;;:;;“:";‘;;;;:;;"‘
T;;Iil;'°?'°I';2;Ci;;"7";’;;;;I;;"?"I'I;IEI;;"?"1';;;£I;;"?"é';;;EZ;;"T
iBA-141 ! 2.919€493 : SIGRNS. T LR § Aeleae e
TS;ZIZE"?"i';I;EZ;;"?";'QQJEISI"?";';SQQI;;'°?";';;;EZ;;"?"Z’I;;E’§;"?
TC;';2;"?";’;;;;I;;'°?"£°I;;£Z;;"Z";';;I;I;;"?°°;'2;;£I;;"Z";'IQEEI;;"T
LA-142 § 7.583c+04 ! B § EIEe T e T L s
TEEIIII"?";'253225;"7"2';25228;"?";';;§EI;;"?"I';QQEZ;;"?"Z';QEQZ;;"T
TEE'II;"?"I’;;;EI;;"T";';;;EI;;"?"J’ZQ;QI;;°'§";';I;éi;;"?";';;IEI;;"?
1CE-144 : 1.3195€e07 @ 38T 1 1.8265488 ¢ 1.8938008 1 1 evecoie
';;IIZ;“T"I';;;EI;;"?";’;;;EI;;"?";';;SQI;;"?"5';;;;25;"?"I‘;3;£35;"?
T;;ZQZZ"?°°§';;;£I;;"?";’IIQEZ;;"?";'éiééi;;"?";';;;;I;;"?";';;;E';;"?
T;;'Il;"?";'ééééié;";"I'S;;EI;;"?";';;5215;"?"}';;;EI;;"?";'I;;EI;;"?
u-187 1 9.102£+36 1 B.YMENE | B 40008 ¢ B TSEEe T T
T;;’;;;"f";';sléiél"f"I';;;EZ;;"f";'I;QEI;J"!";’;;QQZ;Q"Z"I';;;;I;;"T

5 dand
Inhalation - mrem/yr per uCi/m

Others - m2 mrem/yr per uCi/sec

Summer, SOUTH CAROLINA ELECTRIC AND GAS CO.

POOR

2.0-24

ORIGINAL



Table 2.2-5

PATHWAY DOSE FACTORS FOR SECTION 2.2.2.c (R;)*
Page 1 of 3

AGE GROUP (TESNAGER) ¢ N.A. )’ (TEENAGER) (TEEMNAGER) (TEENAGER)

: I1S0TOPE: INMALATION : ;Rsa;;';C;;ET':;;:ESLJQ;L;f‘;;;IEQJZ;EQ;T°'JEGE;;;;;~’:
?;35"'°'?"i';;EEZ;;"?"i'éééé:é&"?"i'&iiéI;;“’I"I';SSEISZ"T"QT;ZEEI;;"?
16=14 & S.amecoes | ;T;.;EI;;"?":‘;;;EZ;;"?";';J;EI;;"?";Ti;;EI;;"E
iNa-2e 7 1.376Ee84 1 1. 2056007 | 4.2336908 1 1.0040-08 1 3 bemenms
?;355""?"ITS;SEI;2°'?'";TSJSEZS;"?";fI;QZII:"?";';SIEI;;"?"JTILSEI;;"?
icR-31 i z.e98Eems : ';?;;sEI;;"?";?;;;EZ;Z"?";':;I;I;;"?"I';;;EI;;"?
IeZe 1 1.904Ee08 1 1.68kemn i SOTIENE 1 2.4 | Boeas ]
T;;I;;"'?"5'?222232"?"I';E;EI;£"7"ZT;;EEIQI"?";7;5521;;"I";'I;?ZISE"?
T'EI;I"'?“I';Z;EI;;"?";';.;EI;S"?"ZTJ;JQI;;"?";";;;;Z;;"T";T;;;;I;;"?
'FE-39 ¢ 1.528Ee8 1 ;.;;:;:;;"?“;‘;;:;:;;“:";‘:;;;:;;"?";7;;;::;;‘ :
TE;I;;"’?"I’;ZZLI;;"?"2?2&1&2;;"?"'2'34§é'éé"?"'i'éiééié; """ §.034z-03
'E;i;;”'f";';z;;I;;"T";T;;QEI{;°'?";’;;I;I:;"Z";';;;;Z;;"Z";';;;;Z;;"T
INI-63  : S.808Ee08 BN § 100008 1 LBetern T
?;}I;;"'?"5'2;52252"?"Q‘I;I;:;;"?"Z'E;EEI;;"E"1'55;2';2"?"'57;222255"?
?é&i;i“'?";':::;:;:"I"iT;;;;Z;;"?";';;;;I;;'“I"i';I;LI;;'°§";?2;;;i;;"?
T;;Z;;'"?";';Z;EI;;"T";f;;;;Z;;"?";';I;ZZ;;"§‘°;’;;;£Z;;"2";':;12‘;;"?
?E;I;;'°'?"I';;;EI;S"?"5?55:22;;"2"2’;282'I:"?";’;éééié;"?";?;;;23;;"?
?;;I;;"‘?";’IZQEI;;"?";.;;;EI;;°‘§"I';;;Ii;l"?";';;;;';;'“?";';;I;I;;"?
iBR-84 i 4.328€e@z : 'z?;;aéi;s"?";';;;;’;;"?"";;;;I;;"Z";‘;;Ii'li"Z
?;53;;"'?"I'S;;EIEI"?"S'EQQQ.QQ"?"&’853&.2;"Z";';;S;Z;;"T";';;Sél'"'?
:;;:;;“‘:";°;;:;:;;":";';;;;:;;":‘°;‘;:;;:;;":";‘;;:;:;;“?";7;;;;:;;":
iRe-88  : S.e38£402 '!";.;;;;I;1°'?";T;;;EIJ;"?";';;;EZ;;"T";'I;;;I;;"T
?;;I;;"'?";';EQEI;:"?"ITIQEEI;;'"?";‘;;ZE';I"§";';;;£Z;;"?"I’él;é'é;"?
T;;i;;"'?";'ZI;;I;;"E";f;;;li;l"I";';;222;;"T";';2§;I;;"}"'I';IQQIIS"?
?;;i;;"’?":';;;;I;;"Z";T;;;;Z;;"?";';{;;II;"E";’;:;;I;;"?";‘;;;EZII"?
?;;I;I"'?";';;QEZ;;"7";T;IIEI;;"E";'ZQ;EI;;"§'";';éléii;"i"{'S;IEIS;"T

* Values based on Reference 1, Section 5.3.1 assumpt
indicated.

Units:

ODCM,

v

-
Inhalation - mrem/yr per uCi/m
Others -m© mrem/yr per uCi/sec

Summer, SOUTH CAROL INA ELECTRIC AND GAS CO.

ions unless otherwise

POOR ORIGINAL

2.0-25



Units:

OO0CM, V C Summer, SOUTH CAROLINA ELECTRIC AND GAS CO.

Table 2.2-5 (Con

tinued)

PATHWAY DOSE FACTORS FOR SECTION 2.2.2.c (Ri)*

Page 2 of 3

AGE GROUP (TEENAGER) € N.a. ) (TEENAGER) (TEENAGER) (TEENAGER)

| ISOTOPE:  INMALATION | GRoumD PLANE: GRS CoumTLx: ons commini eeseraiinn T
?;;Z;;'"?"ITJ;QEIS;"?";T;;IEZ;;"?";?é;;EI;I"?"ET;IEEIZ;"?";TSI;EI;J"?
iv-98 1 3.352¢e83 's.;;.22.3"?"2?;;222;2"?";72;;22;;°'?"I?;;;EI;;"?
fv-swn i 3.70eces3 : 1.isicves 1 S.14%-10 | G.eeecees 1 2 tesecer
?;Z;i""?";T;QQEI;Z"?"ITEJ;EI;;"?"ZTI;;E2;2"?"57;1322;;"?";T;IEEI;;"Z
Z;I;;""?"I?;I;Ei.s"?"z.IIZEZ;s"?";f;;;EI;S"?";f;;;EI;;"2"';T;;;EIQJ”?
iv-93 1 3.7826008 1 ;T;;I;I;;"?"ITQI;EZ;I"I"ifié;éié;"?"Zf;;;EI;;"I
TI;I;Q"'?"5725522;2"7'"575;;2255"?"JTSQIEI;;"7°'ITS;;£I;;"§"IT;;;EI;;'"?
iZR-97 1 6.304-05 1 ';TZI;EI;;"?"2?52;22;2"I”;Té;léi;l"?"Zfi;;éi;;"?
835 1 7.312600% ’:fs;;eI;."i"Sf;;QE;;;"7"2?5;I£2;;"§"Zf;;IEZ;;"I
iééié;’"?";f;éééié;"?"2TESQEI;;'“?'°IT;;;EI;;"T"{T;;Séia;"Z"ITé;;éif;"Z
1TC-99n 1 6.1z06.03 § 2.1e0eemn 1.085000 § G.e7iE-18 1 S.ericees )
i1 1 6.e726e02 1 £;£577"§££§I7"?£;$JT"IE&Q??
?;JIIS;"?";TSQQEIQQ"Z"QTSQEEI;;"?"IT;ISEI;;"§";TI;£EI;;"§°';T;5;EZA;"T
?Q&II;;"?";T;I;EI;I"?";TQISEI;;"';"ITEEQSI;;"?";f;;;;i;;"?";f;;;;142"?
?;;II;;""?"ITZQQEI;;"I”sf;.;;.;;"?"If;;;éié;"i"ITI;;;II;"?"ITJSQQI};"?
TZL?IZ;;'T"ET;;;EI;;"?"ITSI;EI;;"?"Sf;;;EIIS"?"IT;J;EI;;"?"ZT;SIEI;;"?
T?ESI;;;'T";T;;;EI;;"?";TI;;EI;;”?";T;Z;EI;;"Z";T;LIEI;;"?"Zf;;;zi;;"?
?;EI12;;'T'"If;;QEI;;"?"ZfS;SéI;;"?";TIQQE;;;"7"';T;I;£Z;;"2"5725;225;"?
T?éiiél"?";TSQQEZQJ"?";T;;SEIQS"?";T;;QEIQI"I"{";;;Ef;;"?"ZTI;;;I;;"T
T?EII;;;'T"IT;;QEZ;;'"?";f;;;;I;;"?"Jf;;;;2;;"?";T;;;£1;;"§"If;;;éi;;"T
iTE-120 1 3.2966.03 1 Ot | BANES 1 R e
T;EII;I;‘?"QT;;;EI;;"?";71;5525;"7";f;£;225;"?”If::?éi;i'“?"QTEJ;EZ;;"‘
7§;II;I“’i";f;S;QI;;"f"';72;;;25;"'?";';;;EI;;"T“’;TQQQ;I;;"I"2';;;;?1;"?
iTE-132 1 4.e3zvas i if;;;éi;;"?";T;;IéI;;"?";f;;;éi;;"?";f;I;;I;;"2
?II{;;"”’“ITJ;SEI;;"T";T;;;éZ;;"?"IT;IEQI;;"‘?"IT;;;QI;; """ o.2755407

i fm
Inhalation - mrem/yr per uCi/m

Others - m

* mrem/yr per uCi/sec




Table 2.2-5 (Continued)
PATHWAY DOSE FACTORS FOR SECTION 2.2.2.c (R)

' Page 3 of 3
AGE GROUP (TEENAGER) ( N.A, ) (TEENAGER) {TEENAGER) (TEENAGER)
' I I80TOPE! IALATION EQSJSS'I;I.E?'E;;ZE;;I;QZ;?';;;IES;I;E;??"ZEEE?Q??SI. '
TEeAE - & G GREADR | B b BT .645E85 | B.308€e18 1
' HISE0E D 5.0UBEY88 1 3.aeeeees [ Bmmme T T a.2626003
AN & RSB T BN 1 e .23acees 3 T a.seree20
:;:;s:“‘:";‘;;;;:;:":“‘ coee : T 3.8546-83 :
ll 139135 1 6.2008e83 { 2.9ereeee 1 903C-1S | §.888ce88 1
Hase | LAMME b T 231Le6% t 3.eriEess 1
I' 1€8-138 § 1.936€+88 : 3.7esc ”"""""'"""'"“""'I';;;EI;;"?
ICB-1IT | 8,0000008 | B.BRIESIE 1 b ermeiy ITIITTTee “1.348€018 ¢
1C8=538 | B.568C°0F | 4. 38 B0 | 9.14%-83 © B eserens o “6.935€-1:1 1
I . IBASIEY | 6.4B4EED | B 09088 1 PoperimayTIooooommsm=weeee 2.4726-01 ¢
IBA~148 | B.032006 | B.348Ee87 1 Bosbacens TTITIIIIiiTmee- 2.130€+09 :
l I I T g R st o 0.639c-22
23;322;"?"I’;I;é255"?";';;22152"?"S'S;;;ISL"?";';QSQI;;"?"5?5;52'5;"?
I' TC;'II;"?"Z';;Qéiél"?";"IQQJI;;"?"QT;;IEI;§"?";Téé;éi;;"?";TISIEIQ;"?
Ti;’iié"?"l'ééié';l"?";';;;EI;;"?";";;ZE';;"Z";'S;;?Z;;"?"If;;;éI;;"f
TEE1IZI"?"2?15;52;§"?"I’ZISEZ;;"?"I'E;QEZQ;"?"E'Q;EEIS;"?"Q'Z&IETZ;"E
I 15169 1 8.980%488 1 ';';é;éIQE"?"I.’;;IEI;;"?";”;;;EI;;"?"E';ISQIBZ".'
:;;:;;;":“:';;;;:;;“7";';;:;:;;":";';;:;:;;“?";‘;;;::;;“:";‘;;;;::;":
II PR-143 | 4.802840% 1 5'8582253"?";TQ;;EI;;"7";';2?225;"?"5'5{5£I;;"T
IMetas [ LIBEENS | B s a 3 I B.000mees | DestEEs 3
T;S’IZ;"?";°;252255"I"J'Q;SZI;;"?";TIIQEIE;"?”;'I;;EI;;"?"’I’IEZEI;;"?
ll 'SLI;;°"?"{'5;;£I;§"f";’;lééI;;"T";'QIQZIE;"?"Q'QQQEI;;"7";‘;3;515;"f
wP-233 : 1.32ee08 § J’;;;;Z;;"?";';;;TITZ"T"S’S;;él;Q"?"é';;;é;éi":
l Units: Inhalation - mrem/yr ner uCi/m?
Others - % . mrem/yr nor uli/sec
l ODCM, V C Summer, SOUTH CAROLINA ELECTRIC AND GAS (0. 2.0-25a
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Table 2.2-6
PATHWAY DOSC FACTORS FOR SECTION 2.2.2.c (Ry)*

* Values based on Reference 1, Section 5.3.1 assun *“ions un.ess otherwise

' Page 1 of 3
I AGE GROUP L4 ADULT ) < N.A. ) < ADULT ) L4 ADULT ) < ADULT )
i {SOTOPE: INMALATION : GROUND PLANE: GRS/COM/MILK: GRS/COM/MEAT: UEGETATION :
' N3 1 1.264€4@3 | 9.8006+@0 : 7.781€+02 : 3.2406e02 { 2.260£+03 1,
1C-14 1 1.816E+84  8.002€+00 : 2.634E488 | 2.414E408 : 2.276E+08
' INA-24 1 1.824E434 1 1.3856+@7 : 2.430€+06 : 1.3566-83 : 2.6906+05 I
1P-32 1 1.3206488 : 0.0006+@0 : 1.709€+18 ! 4.651€+85 : 1.403€e33 1
l ICR-S1 1 1.440€+04 1 5.506E+06 : 7.187€+08 ! 1.7726e96 1 1.168£407
IMN-S4 § 1.400€486 : 1.6256+89 : 2.5786+07 § 2.8126+87 { 9.585£+08
IMN-38 1 2.824E+d4 : 1.888£+06 ! 1.3286-01 : 4.959F-52 i S.082€+02 !
l IFE-55  : 7.200€+04 © 0.0006+@0 : 2.511€+@7 : 2.937€+@3 : 2.8956+28
IFE-53 1 1.816E+@6 | 3.2046008 : 2.3266408 : 2.0905+85 { 9.875c.08
l 1€3-58 ! 9.2806+05 | 4.464E4@8 : 9.565€+37 : 3.7037.38 : ©.2826:08
iC0-83  : 5.963E+@6 : 2.5326+10 : 2.0826+08 | 1.4138439 1 3139603 :
INI-83 1 4.320E+5 : 0.0006+99 : 6.729€+@3 : 1.888€+13 : 1.0406+10
l INI-85 | 1.232€+94 | 3.4S1E+@5 : 1.219€+00 ! 7.405€-52 : 2.828€+02
1CU-84 1 4.896E+24 1 6.8766+@5 { 6.008€+34 | 6.8256-87 : ‘2.319€+04 :
I 1ZN-65  © B.6426+85 : 0.5932+08  4.3656+83  1.1326489 { 1.009E+09 !
1ZN-63  : 9.200€+82 : ©.0005+00 : S.2076-12 ! ©.0026+08 : 1.2026-85 ¢
' 1BR-83 i 2.438€+32 : 7.879c+83 { 9.7166-02 : 6.004-57 : 3.107€+00 :
1BR-84 © 3.1205402 : 2.363€+85 ° 1.6096-23 : ©.8006+@0 : 2.473€-11 1
1BR-85  : 1.280E+21 : ©.000£+00 ! 0.000+03 : ©.8005+02 : 8.000e+08 :
' IRB-86  : 1.3526408 ! 1.835€+@7 ! 2.684E+09 | 4.914E+08 : 2.217€+08 :
IRB-8 ! 3.872€+02  3.779€+24 : 2.139€-45 : 0.8006+92 : 3.4208-22 1
l iR3-83 ! 2.868E+32 : 1.4526+25 { 5.5236-5. ! 0.0035e28 : 1.3836-26 ¢
18R-29 i 1.400E486 : 2.5096e0s ! 1.451€+39 { 3.814£+28 1 9.961£e23 ¢
18R-30  { 9.920€+87 : 0.0005+90 : 4.680€+13 : 1.244€+10  6.045€+11
l 1SR-31 1 1.912€+33 ! 2.S11€+86 { 1.377£+05 : 7.2336-18 : 1.451£+96
. indicated.
Units: Inhalation - mrem/yr per uCi/m3 P
l Othars - mZ * mrem/yr ser uCi/sec UUR UR’GINAL
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Units:

ODCM, V

Table 2.2-6 (Continued)
PATHWAY DOSE FACTORS FOR SECTION 2.2.2.c (Ri)*

Page 2 of 3

AGCE GROUP ( ADULT ) ¢ N.A. ) € ADULT ) ¢ ADULT ¢ ADULT » |
§ ISOTOPE: INWALATION i GROUND PLANE: GRS/COU/MILK: GRS ComrmEmT: weaErariom I
?;;I;E"'?"IT;;ZEI;:“?"i?Z;IEI;;"?";T;;;EZ;;"?";T;}JEZJ;"?"QTZ;EEZ;;"S
1V-98 1 5.0866+83 1 5.308€+83 1 T.5116403 1 1.1016e08 1 1-etecees i
IR | S.0000408 © L.0MEMS © SNt | B.otren )
I¥=91 1 1.704E+08 : 1.2078+38 : 4.728+06 : 6.29icee8 1 B oisies 1
1¥-92 1 7.3526+84 | 2.142603 § 9.7726-31 1 B.6ereo33 1 1 eescies
I¥-93 ! 4.2166085 : 2.534€+05 § 7.3080-03 1 B.evst-or § B sireses 1
1ZR-95  : 1.768E+@6 1 2.837€+88 1 9.5676+85 1 1.903%res 1 1 ieacees
ZR-S7  § S.2326483 i 3.4436+88 | 2.787€+04 1 3.295teee 1 B ieecier 1
INB-95 | S.048E+05 [ 1.6a5€+38 1 2.786E-28 1 7.7e8eeen 1 4 rescess i
IN0-99 | 2.400€483 1 4.820E+08 1 B.741087 1 B.orecess i i sseceer 7
ITC-9%n i 4.168E403 { 2.189€+05 : S.5336-83 1 7.499C-18 1 S.ieveess 1
MG~ | 5950002 1 R.ETITe8A § L.8106-38 | B.6escesn T B oectise i
IRU-183 | 5.048Ee@5 1 1.2656+@8 1 1.1896+05 1 1.2000eie i siemieese
IMU-18S ¢ 4.0166404 [ 7.2126+05 1 8.2406-01 1 3.933-28 1 3 sescees 3
IRU-106 T 9.360Ke06 1 S.049€+08 [ 1.3206+06 § 1.e11€ein 1 1.sereers i
1AG-110M | 4.6326406 { 4.813€+09 : B.190E+10 1 .523cees 1 3 evecees
ITE-125n | 3.136€003 ! 2.1280+88 | .826E+87 | 1.e8eCese 1 3 esveesm 1
ITE-IETN i 9.600C+85 © 1.083Ee83 | 3.068C88 1 4.395E08% 1 3 sremeer
ITE-127 § S.736€+04 1 3.293C+83 | 5.278E+04 : B.834C-08 1 s.osscees 1
ITE-1200 | 1.160€+86 § 2.305C+87 1 3.820008 ¢ 5.899Ce03 1 3 6icees I
INE-1E0 | L.0BIR08 1 B.0PEE | B.IETENS 1 G.0eekees i Basee t
ITE-1310 | 5.569E495 1 9.439€+5 1 3.7536407 1 B.190teee 1 s sserear i
ITE-131 1 1.3926483 1 3.4508+07 1 1.5786-32 1 ®.eaecses 1 e sreecis 3
ITE-132 t 5.096€405 1 4.968C+08 1 7.3246-07 1 a.287eeer 1 5 3iseres :

iI-132 : 1.136E+@8 | 6.692E+08 ! 1.252€+89 | S5.272€-24 ! 9.809E+07 !

Inhalation - mrem/yr per uCi/m3

Others - mz " mrem/yr per u(Ci/sec PUOR URIGINAI.

~

L
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Table 2.2-6 (Continued)
PATHWAY DOSE FACTORS FOR SECTION 2.2.2.c (Ri)*

Page 3 of 3
AGE GROUP ( ADULT ) C N.F. ) ( ADULT ) ( ADULT ) ¢ ADULT )
i ISOTOPE: 1INHALATION ! GROUMD PLANE!. GRS/COW/MILK: GRS/COWV-MEAT! VEGETATION @
iI-131 PO1.192E+37 ! 2.@39E+07 | 1.388€+11 ! S.0934E+909 ! 3.78SE+10 !

‘I-132 I 1.144E+05 |  1.452t+25 1.342€+091 ! 1.816E-S7 ! S.016E+23 !

{1133 § 2.1526496 © 2.981E+86 { 9.891E+28 ! 9.3366+81 : $.3316+88
11-134 1 2.984E-04 © 5.3056+@5 1 9.431-11 i 0.009E+88 : 4.544c-03 :
{2135 § 4.4B06+85 | 2.947€488 | 2.217€+85 | 7.6446-15 : 67316488 °
165-134 1 8.4805485 | 8.07€+@9 1 1.3456418 { 1.965€+29 : 1.110€+19 ¢
1C5-136 @ 1.4642+85 | 1.7026408 | 1.036E+89 : 4.724£+07 : 1.673g+08
155-137 © 6.208€4@5 | 1.201€410 § 1.810€+18 : 1.1936+89 : 8.895E+03
{€5-138 | 6.2096+02 § 4.102€485 | 1.786E-23 : 0.0006+00 - 7.7306-11 1
IBA-139 © 3.769E+33 [ 1.194£+85 1 8.3226-09 : ©.900f+ns | §.2237-02 :
{BA-148 1 1.2726408 1 2.348E+07 1 8.535€+67 § 5.917€+a7 1 2.648€+08 :
iBA-141 © 1.936E+83 ! 4.7386+04 1 2.6776-45 : 0.0eaceac i 9.30se-22
[BA-142 © 1.192£483 ! S5.084€+04  0.0006+09 : 0.0206+00 : 2.4636-39 ¢
[LA-140 © 4.S84E425 © 2.1896+87 1 1.6726485  1.385€+03 1 7.3278+07 ¢
iLA-142 ! 6.3202+33 { 8.895€-95 | 3.5336-03 : 0.0005+00 : 4.999%-21 ¢
ICE-141 1 3.616E+35 1§ 1.543E+@7 | 1.2536+07 1 3.6326+a7 : S.097c+98
ICE-143 1 2.2645+35 1 2.627€+86 : 1.149€+6 1 S.5476+02 : 2.78agear :
CE-144 1 7.7766425 1§ 8.0326497 | 1.209€+03 : 4.9295+83 i 1.1126e18
iPR-143 : 2.8036025 | 0.0026+@8 [ 6.9236+05 : 9.7042+07 : 2 749E+28 !
iPR-144 © 1.016£483 : 2.1126+33 | 6.7156-54 : @.000c+30 : 3.9036-26 ¢
IND-147 i 2.2086485 1§ 1.0895+87 : 5.231€485 : 3.9356+07 : 1.833e08 :
[M-187  © 1.8526+05 . 2.7405.25  1.796e25 1 5.912£-22 { 1.04s€+a7
INP-239 © 1.192€.25 © 1.9762e35 1§ 7.38%€e34 1 5.1526.23 ¢ 2.8728e07

Units: Inhalation - mrem/yr per uCi/n3
Others - m2 * mrem/yr per uCi/sec UR ﬂR,G,NA,.
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Table 2.2-7
CONTROLLING RECEPTORS, LOCATIONS, AND PATHWAYS*

DISTANCE
SECTOR _ (METERS) PATHWAY AGE GROUP  ORIGIN (FOR INFORMATION ONLY)
N 6,196 Vegetation Child -Vegetable Gardes
NNE 4,748 Vegetation Child -Vegetable Garden
NE 2,414 Vegetation Child -Vegetab'le Garden
ENE 2,237 Vegetation Child -Vegetable Garden
2,446 Vegetation Child -Vegetable Garden
ESE 1,779 Vegetation Child -Vegetable Garden
SE 2,173 Vegetation Child -Vegetable Garden
SSE 2,494 Grass/Cow 'Meat Child -Nearest Cow
S 6,360 Vegetation Child -Vegetable Garden
SSW 5,472 Vegetation Crild -Vegetable Garden
SW 4,909 Vegetation Child -Vegetable Garden
WSW 2,046 Grass/Cow/Meat Child -Nearest C
~ 4,458 Vegetation Child -Vegetahle Garden
WNW 4,023 Grass/Cow/Meat Child -Nearest Cow
Y 6,437 Grass/Cow/Milk Infant -Nearest Milk Cow
NNW 4,506 Vegetation Child -Vegetable Garden

* Table based on Reference 5, Table 2.1-7; and Reference 1, Section 5.3
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Table 2.2-8
ATMOSPHERIC DISPERSION PARAMETERS FOR CONTROLLING RECEPTOR LOCATIONS*

__ SECTOR X/Q D/Q DISTANCE (MILES)
N 2.35€-7 6.80E-10 3.85
NNE 4,40€~7 1.55€-9 2.95
NE 1.90c-6 7.50€-9 1.50
ENE 1.90E-6 7.90E-9 1.39
E 1.40E-6 5.40E-9 1.52
ESE 2.80E-6 8.80E-9 1.10
SE 2.50E-6 6.80E-9 1.35
SSE 1.30€-6 4,20€-9 1.55
S 2.40E-7 3.60E-10 3.95
SSW 3.00€E-7 6.50E-10 3.40
SW 4,40E-7 1.25E-9 3.05
WOW 1.30E-6 5.50E-9 1.52
“ 3.00E-7 8.50€-10 2.77
WNW 3.00E-7 9.10€-10 2.50
W 1.60€ -7 4.20€-10 4.00
NNW 3.10€-7 1.156-9 2.80

* Table based on Reference 4, Table 2.3-119; and Reference 5, Tabies 6.1-10
through 6.1-14,
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2.3 Meteorclogical Model

2.3.1 Atmospheric dispersion for all releases is calculated using a

ground-level, wake-split form of the straight line flow model.
X/Q = atmospheric dispersion ( sec/m3)

Q = average atmospheric dispersion (sec/m3) for 2 given
wind direction (sector).

- 20387 & i (31)

1j Nru E

2.032 = (2/«)1/2 divided by the width in radians of a 22.5°

sector (0.3927 radians).

8 = plume depletion factor at distance r for the appropriate
stability class from Figure 2.3-1; (radio.odines and
particulates).

" = number of hours metecrological conditions are observed

to be in a given wind direction, windspeed class i, and
atmospheric stability class jJ.

N = total hours of valid meteorological data.

r = distance from the containment building to location of
interest (m)

v, = wind speed (midpoint of windspeed class i) at ground
level (m/sec).
j(s + bl/om)l/2 (32)
Z, = the lescer of -
l /3 7,) where, (33)
o, = vertical standard deviation of the plume (in m) at
distance r for ground level releases under the stability
cateyory indicated by T, from Figure 2.3-2.
QDCM, V C Summer, SOUTH CAROLINA ELECTRIC AND GAS CO. 2.0-32



T = terrain recirculation factor, from Figure 2.3-4

1 = 3.1416

b = height of the containment building (50.9M)

T = temperature differential with vertical separation

("k/100M).

2.3.2 Relative deposition per unit area for all releases is calculated
for a ground-level release.
0/Q = relative deposition per unit area (m’z)

Eﬁﬁ = relative deposition per unit area (m'z), for a given

wind direction.

= 2.55 D, n where, (34)
N .
D = deposition rate for ground-level releases relative to

distance (r) from the containment buiiding (from Figure
2.3-3)0

2.55 = the inverse of the number of radians in a 22.5" sector

Lol x
(22.5 )(0.0175 Radians/ g

n = number of hours wind is in given direction (sector).
N = total hours of valid meteorological data.
00CM, V C Summer, SOUTH CAROLINA ELECTRIC AND GAS CO. 2.0-33



Figure 2.3-1 Plume Depletion Effect for Ground Level Releases (%)
(A11 Atmospheric Stability Classes)

Graph taken from Reference 8, Figure 2
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Figure 2.3-2 Vertical Standard Deviation of M:terial in a Plume (o)
(Le#t*ers denote Pasquill Stability Class) Z

Graph taken from Reference 8, Figure 1
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Figure 2.3-3 Relative Deoosition for Ground-Level Releases (Dq)

(A11 Atmospheric Stability Classes)
Graph taken from Reference 8, Figure 6
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Figure 2.3-4
Open Terrain Recirculation Factor

Graph taken from Reference 7, Figure 2
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2.4 Definitions of Gasecus Effluents Parameters

Term

o J
-r

Derinition Section of Initial Use
= height of the containment building. (2.3.1)
= count rate of a station vent monitor corresponding (2.1.1)
to grab sample radionuclide concentrations.
= count rate of the gas decay system monitor for (2.1.2)
radionucliae concentrations to be discharged.
= deposition rate for ground-level releases relative (2.3.2)
to the distance from the containment building
(from Figure 2.3-3).
= average organ dose rate in the current year (mrem/yr) (2.2.1.b)
= dose to an individual from radioiodines and radio- (2.2.2.b)
nuclides in particulate form, and radio nuclides
(other than noble gases) with half-lives greater
than eight days (mrem).
= average skin dose rate in current year (mrem/yr) (2.2.1.a)
= average total body dose rate in the current year (2.2.1.a)
(mrem/yr)
= air dose due to beta emissions from noble gas (2.2.2.a)
radionuclide i (mrad)
= air dose due to gamma emissions from noble gas (2.2.2.a)
radionuclide i (mrad)
= relative deposition per unit area {m'z) (2.3.2)
Summer, SOUTH CAROL INA ELECTRIC AND GAS CO. 2.0-38



2.4 Definitions of Gaseous Effluents Parameters (Continued)

Term Definition Section of Initial Use

D/Q = sector annual average relative deposition (mz)'l, (2.3.2)
based on X/Q.

= specific value at unrestricted ar=a boundary. (2.2.1.b)

D/Q' = r2lative deposition for unrestriéted areas per unit (2.2.2.b)
area (mz)'1 for long term releases.

8 = plume depletion factor at distance r fcr the (2:.3:1)

appropriate stability class from Figure 2.3-1;
(radioiodines and particulates).

F = Fraction of current yeir elapsed at the time of (2.1.1)
calcularion.

K. = total body dose factor due to gamma emissions from (2.1.1)
isotope i (mrem/year per uCi/m3) from Table 2.1-1.

K, 89 * total body d~se factor for Kr-89, the most restric- (2.1.2)
tive isotrpe from Table 2.1-1.

Ls = Skin dose factor due to beta emissions from isotope (2.1.1)
i (mrem/yr per uCi/m3) from Tatle 2.1-1

LKr-89 = Skin dose factor for Kr-89, the most restrictive (2.1.2)

isotope, from Table 2.1-1

M. = air dose factor due to gamma emissions from isotope (2.1.1)
i (mrad/yr per uCi/mj) from Table 2.1-1.

MKr-&Q = air dose factor for Kr-89, the most restrictive (2:1:2)

isotope, from Tauv'e 2.1-1

] ;
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2.4 Definitions of Gaseous Effluents Parameters (Continued)

Definition Section of Initial Use

air dose factor due to beta emissions from
noble gas radionuclide i (mr.d per uCi/m3)
from Table 2.1-1.

number of hours meteorological conditions are
observed to be in a given wind direction, wind-
speed class i, and atmospheric stability class j.

total hours of valid meteorological data.

dose parameter tor radionuclide i, (mrem/yr
per uCi/m3) for inhalation and all tritium

2

pathways; and (m“-mrem/yr per uCi/sec) for

other pathways, from Tabie 2.2-1.

rate of release of noble gas radionuclide i
(uCi/sec)

average rate of release of noble gas radionuclide i
for the elapsed fraction of the year, F, (uCi/sec).

average release rate of isotope i of radioiodine or
other radionuclides in particulate form and radio-
nuclides (other than noble gases), with a half-life
greater than eight (8) days, in the current year
(uCi/sec)

cumulative release of noble gas radionuclide i
over the period of interest (uCi).

cumulative release of radionuclide i of iodine or
material in particulate form over the period of
interest (uCi).

0DCM, V C Summer, SGUTH CAROLINA ELECTRIC AND GAS CO.
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(2.3.1)

(2.3.1)

(2.2.1.b)
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2.4 ggfinitions of Gaseous Effluents Parameters (Continued)

Term Definition Section of Initial Use
9 = rate of release of noble gas radionuclide i (2.1.2)

(uCi/sec) from the waste gas decay system.

a; = average rate of release of noble gas radionuclide (2.1.2)
i from the waste gas decay system for the elapsed
fraction of the yesr, F, (uCi/sec)

R, = dose ractor for radionuclide i, (mrem/yr per (2.2.2.b)
uCi/m3) or (mz-mremlyr per uCi/sec) from
Tables 2.2-2 throught 2.2-6.

R = count rate per wrem/yr to the skin, (2.1.1)
Rt = count rate per mrem/yr to the total body. (2.1.1)
OTB = limiting dose rate to the tota! body based on (2.1.1)

the Timit ¢f 500 mrem in one year.

D = limiting dose rate to the skin nased on the (2.1.1)
Timit of 3000 mrem in one ycar.

r = distance from the cortainmen® building to the loca- (2.3.1)
tion of interest fcr dispersion calculations (m).

r = count rate per mrem/yr to the skin for the waste (2.1.2)
gas decay system monitor only.

re = count rate per mrem/yr to the total body for the (2.1.2)
waste gas decay system monitor only.

0'tz = limiting dose rate to the total body based on the (2:1.2)}
limit of 500 mrem in one year (waste gas decay
system).
ODCM, V C Summer, SOUTH CAROLINA ELECTRIC AND GAS CO. 2.0-41



2.4 Definitions of Gaseous Effluents Parameter: (Continued)

Term

Dy
SS

vC

VD

Definition Section of Initial Use

limiting dose rate to the skin based on the
Timit of 3000 mrem in one vear (waste gas
decay system).

conservative count rate per mrem to the skin
(Xe-133 detection, Kr-89 dose).

conservative count rate per mrem to the total
body (Xe-133 detection, Kr-89 dose).

conservative count rate per mrem to the skin
for the waste gas decay system only.

conservative count rate per mrem to the total
body for the waste gas decay system only.

1initing dose rate to the total body based on
the conservative dose rate of 500 mrem/yea-.

limiting dose rate to the skin based on the
conservative dose rate of 3000 mrem/year.

count rate of the waste gas decay system noble
gas monitor at the alarm setpoint.

count rate of a station vent noble gas monitor
at the alarm setpoint.

count rate of the containment purge noble gas
monitor at the alarm setpoint.

count rate of the plant vent nobie gas monitor
at the alarm setpoint.

ODCM, V C Summer, SOUTH CAROL INA ELECTRIC AND GAS CO.

(2.1.2)

(2.1.3)

(2.1.3)

{2.1.3)

(2.1.3)

(2.1.3)

(2.1.3)

(2.1.2)

(2.1.1)

(2.1.1)

(2.1.1)

2.0-42



l 2.4 Definitions of Gaseous Effluents Parameters (Continued)
' Term Definition Section of Initial Use
l Zz = vertical standard deviation of the plume with (2.3.1)
building wake correction.
l o, = vertical s*andard deviation of the plume (inm), (2.3.1)
at distance r for ground level releases under
l the stability category indicated by f_. from
Figure 2.3-2.
l T = temperature differential with vertical separation (2.3.1)
l T = terrain recirculation factor, Figure 2.3-4. (2.3.1)
U5 = wind speed (midpoint of windspeed class i) at (2.3.1)
l ground level (r.,/sec).
W = controlling sector annual atmospheric dispersion (2.2.1.b)
' at the site boundary for the appropriate pathway.
' W' = relative dispersion for unrestricted areas. (2.2.2.b)
' X/Q = atmospheric dispersion (sec/m3). (2.3.1)
l X/Q = sector annual average atmospheric dispersion {2.3.1)
(sec/m3).
l = specific value at unrestricted area boundary (2.1.1)
l T/:' = relative concentration for unrestricted areas (2.2.2.a)
(sec,m3§ for long term releases.
l ODCM, V C Summer, SOUTH CAROLINA ELECTRIC AND GAS CO. 2.0-43
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3.0 RADIOLOGICAL ENVIRONMENTAL MONITQORING

Sampling locations as required in section 3/4.12.1 of the Radiological
Eff luent Technical Specifications are described in Table 3.0-1 and shown on

the maps in Figures 3.0-1 and 3.0-2.

T -

o lale. e C ™~ L | o1 J ~ ™ 2
QOCM, V C summer, SUUIH CAROL INA ELECTRIC AND GAS CO. 3.0=1
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Exposure Pathway
and/or Sampie

Criteria for Selection of
Sample Number and Location

TABLE ‘3.0-1

RADIOLOGICAL ENVIPONMENTAL MONITORING PROGRAM

VIRGIL C. SUMMER NUCLEAR STATION

Sampling and

Sample
Locations

Collection Frequency

Loca~-
tion(1)

Mi/Dir

| 1

Page 1 of 10

Type and Frequency of
Analysis

ALRBORNE

Particulates

A

3 Indicator samples to
be taken at locations
(in different sectors)
beyond but as close to
the exclusion boundary
as practicable where
the highest offsite
sectoral ground level
concentrations are
anticipated.(z)

Continuous sampler
operation with
weekly collection.

1 Indicator sample to be
taken in the sector be-
yond but as close tc the
exclusion boundary as
practicable correspond-
ing to the residence having
the highest anticipated
affsite ground level

. (2)
concentration or dose.

1 Indicator sample to be
teken at the location of

one of the dairies mos
likely to be affected.tz) (4)

(
14‘4)

oW

NNE

1.1 ESE

5.2 W

Gross beta following
filter change; Monthly
composite (by location)
for gamma isotopic.
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Exposure Pathway
and/or Sample

AIRBORNE,
(continued)

P

Radioiodine

TABLE 3.0-1

Criteria for Selection of
Sample Number and Location

(Continued)

)

Page 2 of 10

Type and Frequency of
Analysis

D 2 Control samples to be
taken at locations at
least 10 air miles from
the site and not in the
most prevalent wind
directions, (2)

A 3 Indicator samples to
be taken at two loca-
tions as given in I.A
above.

B 1 Indicator sample to
be taken at the lo-
cation as given in
I.B above.

C 1 Indicator sample to be
taken at the location as

given in I.C above.

D 2 Control samples to be
taken at locations

similar in nature to A-C

above.

Sample
Locations
Sampling and Locazl)
Collection Frequency tion Mi/Dir
17 24.7 SE
16 28.0 W
Continuous sampler 2 1.1 SW
operation with weekly 5 1.3 SE
cannister collection. 10 2.4 NNE
6 1.1 ESE
14 5.2 W
17 24.7 SE
16 28.0 W

Gamma isotopic screening
of all five indicators
with conjunctive screen-
ing of the two controls.
If screening is positive,
each sample will be sub-

jected to isotopic
analysis for iodine.




TABLE 3.0-1  (Continued) Page 3 of 10
Exposure Pathway Criteria for Selection of Sampling and Sample Locations Type and Frequency of
_and/or Sample Sample Number and Location Cellection Frequency Location Mi/Dir Analysis
AIRBORNE,
(continued) (5) (5)
[I11. Direct A. 5 Indicator samples to Monthly exchange. s 2, 5, 6, 10, Gamma dose monthly
be taken at the loca- Two or more dosi- and 14
tions as given in I.A meters at each
through D above. location.
’ B. 3 Additional indicator 1 1.3 8
samples to be taken in 4 1.2 NW
sectors different from 8 1.3 ENE
ITI1.A above, beyond but
as close to the exclu-
sion boundary as
practicatle.
C. Control samples to be 16 28.0 W
taken at the locations 17 24.7 SE .
as given at 1.D above.
D. 1 Additional control 18 16.5 §

sample to be taken at
a location as set forth
in 1.D above

E. AAditional Sites 3 .8 WSW
7 1.7 K
9 2.6 NE
11 3.6 NNE
12 4.3 N
13 2.9 NNW
15 2.3 SSW
1 17.9 ESE
20 22.0 NW
F. Accident Evaluation Quarterly exchange.(s) 41 3.7 § Gamma dose quarterly.
Quarterly Exchange D 1w or more dosi- 42 3.6 SSW
w Program meters at each 43 4.7 SW
o location. ' 44 2.3 Wsw
I 45 5.4 WSW
46 3.7 WNW
47 1.0 NW



TABLE 3.0=1 (Continued) Page 4 of 10
Exposure Pathway Criteria for Selection of Sampling and Sample Locations Type and Frequency of
_and/or Sample Sample Number and Location Collection Frequency Location Mi/Dir Analysis
A1RBORNE,
(Continued)
ITI. Direct F. (Continued) 48 2.4 NW
49 4.6 NNW
50 5.6 N
51 5.6 N
52 4.3 NNE
53 3.6 NE
54 2.2 ENE
55 3.2 E
56 2,0 ESE
57 2.7 SE
58 2.4 SSE
59 2.1 SSE
60 5.7 WSW
WATERBORNE
IV. Surface A. 1 Indicator sample to Time composite samples 21(3)(6)2.7 SSE Gamma isotopic with
Water be taken at a location with collection every 3 quarterly composite (by '
which allows for mixing month (corresponds to location) to be analyzed
and dilution in the USG co?ginuous sampling for tritium.(7)
ultimate receiving site). ,‘
river.

G-0°¢
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Exposure Pathway
and/or Sauwple

TABLE* 3.0-1 wontinued)

Criteria for Selection of
Samp!e Number and Location

Sampling and
Collection Frequency

Sample
Locations

Loca~-

tion(1) Mi/Dir

WATERBORNE,

v.

(continued)

Ground Water

B 1 Control sample to be
taken at a location on the
receiving river, suffi-
ciently far upstream such
that no effects of pumped
storage operation are
anticipated.

C 1 Indicator sample from
location immediately
upstream 2f the nearest
downst ceam municiy 1l
water supply

D 1 Indicator sample to be
taken in the upper reser-
voir of the pumped storage
facility.

E 1 Indicator sample to be
taken in the upper reser-
voir 's non-fluctuating
recreational area.

F 1 Control sample to be
taken at a location on a
separated unaffected
watershed reservoir.

A 2 Indicator samples to
be taken within the ex-
clusion boundary and in
the direction of poten-
tially affected ground
water supplies.

Grab sampling
monthly (5)

Quarterly §t8b
sampling(7

22(3)  12-15 W

17

23(3)

24(3)

18(3)

26
27

24.7 8§

<1 E

al1 N

16.5 §

Onsite
Onsite

Page 5 of 10

Type and Frequency of

Analysis

As in V above.

Gamma isotopic and
tritium analyses
quarterly. (7

E
5

1| 4

1

1

1| 4



TABLE 3.0-1 wtinued) o

Page 6 of 10
Sample
Locations .
Exposure Pathway Criteria for Selection of Sampling and Loca- Type and Frequency of
_ﬁﬂﬂlﬂﬁ.ﬁﬁﬁnl* Sample Number and Location = Collection Frequency tlon(l) Mi/Dir Analysis
WATERBORNE, B 1 Control eample from an
(continued) unaffected location. 16 28.0 W 2
vi. Drinking A 1 Indicator sample from Monthly grab
Water nearby public ground sawpling 5) 28 1.3 ESE Honthly(s) gamma isotopig
water.supply source. and gross Bctt gnalyaen 1
and quarterly 1) tricium 4
analyses
B 1 Indicator (finished Monthly ?rab 17 24.7 §
water) sample from the sampling(5) 5
nearest downstream
water supply.
INGESTION
- VIL. Mi1k(%) A 1 Indicator sample to Semi~monthly when 1@ sy Gamma isotopic and I-}S}
be taken at the location animals tzgg on _ analysis semi-monthly 1
of one of the dairies pasture, monthly - when animals are o 4
most ““H t &»e other tlmes.(5) pasture; monthly 3 at
affected, {2) ?5 other times
B 1 Control sample te be ) 16 26.0 W
taken at the location of 1
a dairy 10-20 miles dis-
tant -and not in the most
prevalent wind direction. (2) ’ N
C 1 Indicator grass (for- Monthly when available(3) 6 1.1 ESE Gamma Isotopic
age)sample to be taken 114
at one of the locations

beyond but as close to the
exclusion boundary as
practicable where the
highest offalte sectorasl
ground level concentra-
tiona are untlclpnt.d.(z)

L-0°E
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Exposure Pathway
and/or Sample
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INGESTION,
(continued)

TABLE. 3.0-1 Continued) Page 7 of 10
Sample
Locations
Criteria for Selection of Sampling and Locazl) Type and Frequency of
Sample Number and Location Collection Frequency tion Mi/Dir
D 1 Indicator grass (for- 14(4) 5.2 W
age) sample to be uwaken
at the location of VIII.A
above when animals are on
pasture.
E 1 Control grass (forage)
sample to be taken at the
location of VIII.B above. 16 28.0 W
A 1 Indicator sample to be Annually at the 6 1.1 ESE Gamma isotopic on edible

taken at a nearby garden approximate median

likely to be affected. harvest time for
the area. Samples,
if available, will
include: green
leafy, fruit, and
grain,

B 1 Control sample for the
same foods taken at a
location at least 10 miles
distant and not in the
most prevalent wind di-

18(3) 16.5 §

rection.
(9) (3)
A 1 Indicator sample to be Semi-annual collec~- 23 0.3-5
taken at a location in tion of the following
the upper reservoir. specie types 1f available :

bass, bream, crappie; catfish,

carp; forage fish (shad).

Radiociodine on
green leafy vegetables.

Gamma isotopic on edible
portions semi-annually
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Exposure Pathway
_and/or Sample

TABLE 3-0-1  (Continued)

Criteria for Selection of Sampling and
Sample Number and Location Collection Frequency

Sample
Locations

Locazl)

tion Mi/Dir

Page 8 of 10

Type and Frequency of

Analysis

-

INGESTION,
(continued)

AQUATIC

X. Sediment

B 1 Indicator sample to be

taken aL a location in
the lower reservoir

1 Indicator sample to be
taken at a location in the
upper reservoir's non-
fluctuating recreational
area.

1 Control sample to be
taken at a location on

the receiving river,
sufficlently far up-

stream such that no effects
of pumped storage operation
are anticipated.

1 Indicator sample to be Semi-annual grab
taken at a location in samnple
the upper reservoir.

23 15

24(3) 4-5 N

3)

22( 12-15 NNW

23 0.3

Gamma isogopic

(3)

- ‘}II!r . {,Il!l L8

|1
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TABLE 3.0-1 -(Continued) ' Page 9 of 10
Sample
Locations
Exposure Pathway Criteria for Selection of Sampling and Locazl) Type and Frequency of
_and/or Sample Sample Number and lLocation Collection Frequency tion Mi/Dir Analysis
AQUATIC B 1 Indicator sample to be 26(3) 4-5 N ll
(continued) taken in the upper reser-

voir's non-fluctuatin,
recreational area.

C 1 Indicator sample to be 21(3) 1-3 ll
taken on the shoreline of
the lowe reservoir.

D 1 Co 3

ntrol sample to be 22

taken in receiving river,

sufficiently far upstream

such that no effects of

punped storage operation

are anticipated.

12-15 Il

(1)
(2)

Location numbers refer to Figures 3.0-1 and 3.0-2 2

Sampie site locations are based on the meteorological analysis for the period of record as presented in
Chapters 5 and 6.(Reference 5)
(3)

Though generalized areas are noted for simplicity of sample site enumeration, airborne, water and sediment 1
sampling is done at the same location whereas biological sampling sites are generalized areas in order to
reasonably assure availability of samples.

01-0°¢
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TABLE 3 (.1 (Continued) Page 10 of 10

(4) Milking animal and garden survey results will be analyzed annually. Should che survey indicate new dairying

activity of a sigrificant nature (5 or more cows milking) in a quadrant(s) other than W or NW and closer than| 4
5-7 miles, the owners shall be contacted with regard to a contract for supplying sufficient samples. If

contractural arrangements can be made, the site(s) will be added for additional milk sampling.
3 Not to exceed 35 days.

(6)

Time composite samples are samples which are collected with equipment capable of collecting an aliquot at
time intervals which are short (e.g. hourly) relative to the compositing period.

(7 At least once per 100 days.
(8)

(9)

At least once per 18 days.

At least once per 200 days.

NOTE: Deviations from this sampling schedule may occasionally be necessary if sample media are unobtainable
due to hazardous conditions, seaconal unavailability, insufficient sample size, malfunctions of auto-
matic sampling or analysis equipmen. and other legitimate reasons. If specimens are unobtainable due
to sampling equipment malfunction, every eifort shall be made to complete corrective action prior to the

- end of the next sampling period. Deviations from sampling-analyses schedule will be described in the
annual report.

11-0°¢t



‘N RESERVOIR

'1‘:;- . o~




MONTIGELLD
ESERVOAR

STATION

PRIIMARY SAMPLE TYPES

AIR PARTICULATE SAMPLE SITE
= DIRECT (TLD) SAMPLE SITE(MONTHLY)|

AIRBORNE RADIOIODINE SAMPLE SITE |
- WATER SAMPLING LOCATION !
= OTHER

—

~

South Carolina Electric & Gas Co
virgil C. Summer Nuclear Station

® =QUARTERLY TLD(D)SAMPLING LOCATIONS

DGICAL MONITOR!ING PROGRAM
LOCAL INDICATOR SAMFLE SITES

Fig.re 3.0-1

(Reference 5)
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PRIMARY SAMPLE TYPES
% * INDICATOR (OCATION
A v AIRBORNE PARTICULATE SAMPLE SITE
D * DIRECT(TLD) SAMPLE SITE
I + AIRBOANE RADIOIODINE SAMPLE SITE
W' WATER SAMPLE SITE
O OTHER-SEE RADIOLOGITAL ENVIRONMENTAL
MONITORING PROGRAM TABLE

South Carolina Electric 8 Gas Co
Virgil C Summer Nuclear Station

RADIOLOGICAL MONITORING PROGRAM
REMOTE SAMPLE SITES

Figure 3.0-2
(Reference 5)




