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INTRODUCTION

The OFFSITE DOSE CALCULATION MANUAL (ODCM) is an implementing and
supporting document of the RADIOLOGICAL EFFLUENT TECHNICAL SPECIFIZATIONS
(RETS) In accordance with USNRC Generic Letter 89-01, entitled “Impiementation of
Programmatic Controls for Radiological Effluent Technical Specifications in the
Administrative Controls Section of the Technical Specifications and the Relocation of
Procedural Details of Rets to the Offsite Dose Calculation Manual of to the Process
Control Program”, the procedural details for implementing the Radiological
Limiting Conditions for Operation have been incorporated into the ODCM. The
ODCM describes the methodology and parameters to be used in the calculation of ,
offsite doses due to radioactive liquid and gaseous effluents and in the calculation of ‘
liquid and gaseous effluent monitoring instrumentation alarm/trip setpoints. The
ODCM contains & list and graphical description of the specific sample locations for
the radiological environmental mon‘toring program. Configurations of the liquid
and gaseous radwaste treatment systems are also included

The existing RETS residing in the Technical Specifications will be the govern:ng
document for the Radiological Limiting Conditions for Operation until a Technical
Specification change has been issued. Relocation of the RETS to the ODCM will not
become official until that Technica! Specification change 1s 1ssued

The ODCM will be maintained at the Station as the reference which details the
Radiological Limiting Conditions for Operation of the V. C Summer Nuclear Station
Additionally the ODCM will be maintained as the guide for accepted calculational
methodologies. 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 periorm the
described calculatiors will be maintained current with this oDCMm

ODCM, V.C. Summer/SCE&G: Revision 13 (June 1980)



1.0 SPECIFICATION OF LIMITING CONDITIONS FOR OPERATION
11 LIQUID EFFLUENTS

.19 Radioactive Liquid Effluent Monitoring Instrumentation

LIMITING CONDITION FOR OPERATION

11117 The radioactive liquid effluent monitoring instrumentation chan-
nels shown in Table 1.1-1 shall be OPERABLE with their alarmArip setpoints set
to ensure that the limits of ODCM Specification 1.1.2.1 are not exceeded The

alarmArnip setpoints of these channels shall be determined in accord. nce with
ODCM, Section 2.1

R T

APPLICABLE . At all Times

ACTION

a With a radioactive liquid effluent monitoring instrumentation
channel alarm/ trip setpoint less conservative than required by the

above specification, immediately suspend the release of radioactive

liqu.d effluents monitored by the affected channel or dec'are the
channel inoperable.

With less than the minimum number of radioactive liquid effluent
monitoring instrumentation channels OPERABLE, take the ACTION
shown in Table 1.1-1. Additionally if this condition prevails for more
than 30 days, in the next semiannua! effluent report explain why
this condition was not corrected in a timely manner

The provisions of Technical Specifications 3.0.3 and 3.0.4 are not
applicable.

SURVEILLANCE REQUIREMENTS

1.1.1.2  Each radioactive liquid effluent monitoring instrumentation
channel shall be demonstrated OPERABLE by performance of the CHANNEL
CHECK, SOURCE CHECK, CHANNEL CALIBRATION and ANALOG CHANNEL
OPERATIONAL TEST operations at the frequencies shown in Table 1.1-2.

ODCM, V.C Summer, SCE&G Revision 13 (June 1990)




**

TA 1.1

RABHOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION

INSTRUMENT

GROSS RADIOACTIVITY MONIT\ RS PROVID-
ING ALARM AND AUTOMATIC T, RMINA-
TION OF RELEASE

a
b.

d.

€.

Liquid Radwaste Effluent Line - RV -LS

or RM-L9

Nuciear (Processed Str ain Generator)

Blowdown Effiuent | ne AM-L7 or RM-

L9

Steam Generator P.owdewn Sfflurnt

Line

1. Unproie-sed during Power
Operatiun - AM-L10 or RM-L3

Unprecesse 1 during Startup - RM-

L3
Turbine Building »ump Effluent Line -
RM-L8
Condensate Deraineralizer Backwash
EffluentL nePM-L11

FLOW RATE MEASUREMENT DEVICES*

ano

Liquid Radwaste Effluent Line - Tanks 1
and 2

Penstock Minimum Flow Interlock**
Nuclear Blowdown Effluent Line
Steam Generator (Unprocessed)
Blowcdown Effluent Line

TANK LEVEL INDICATING DEVICES

a

In the event that simultaneous releases from both WMT and NBMT are
required (which normally will be prevented by procedure) the flow rate for
monitor RM-L9 will be determined by adding flow rates for monitors RM-LS

Condensate Storage Tank

and RM-L7.

Minimum dilution flow is assured by an interlock that terminates liquid waste

MINIMUM
CHANNELS

OPERABLE

1hank

-

releases if the minimum dilution flow is not available

ODCM, V.C. Summer, SCEEG Revision 13 (June 1990)
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TABLE 1.-1 {Continued)

TABLE NOTATION

ACTION 1 With the number of channels OPERABLE less than required by the
Minimum Channels OPERABLE requirement, effluent releases may
continue for up to 14 days provided that prior to initiating a release:

At lease two independent samples are analyzed in
accordance with ODCM Specification 1.1.2.4 and

At lease two technically qualified members of the Facility
Staff independently verifv the release rate calculations
and discharge line valving;

Otherwise, suspend release of radioactive effluents via this path-
way.

ACTION 2 With the number of channels OPERABLE less than required by the
Minimum Channels OPERABLE requirement, effluent releases via
this pathway may continue for up to 30 days provided grab samples

are analyzed for gross radioactivity (beta and gamma) at a limit of
detection of at least 1E-7 microcuries/gram:

At least once per 8 hours when the specific activity of the

secondary coolant is greater than 0.01 microcuries/gram
DOSE EQUIVALENT 1-131,

At least once per 24 hours when the specific activity of the
secondary coolant is less than or equal to 0.01
microcuries/gram DOSE EQUIVALENT 1-131.

ODCM, V.C. Summer, SCEEG Revision 13 (June 1990)
10-3




ACTION 3

ACTION 4

ACTION S

ACTION 6

TABLE 1.1-1 (Continued)
- TABLE NOTATION

With the number of channels OPERABLE less than required by the
Minimum Channels OPERABLE requirement, effluent releases via
this pathway may continue for up to 30 days provided that, at least
once per 8 hours, grab samples are collected and analyzed for gross
radioactivity (beta and gamma) at a limit of detectien of at least
1E-7 microcuries/gram.

With the number of channels OPERABLE less than required by the
Minimum Channels OPERABLE requirement, effluent releases via
this pathway may continue for up to 30 days provided the flow rate
Is estimated at least once per 4 hours during actual releases. Pump
curves may be used to estimate flow.

With the number of channels OPERABLE less than required by the
Minimum Channels OPERABLE requirement, liquid additions to this
tank may continue for up to 30 days provided the tank liquid level is
estimated during all liquid additions to the tank to prevent
overflow.

With the number of channels OPERABLE less than required by the
Minimum Channels OPERABLE requirement, effiuent releases may
continue for up to 30 days provided that samples are analyzed in
accordance with ODCM Specification 1.1.2.2 and Technical Specifi-
cationd 11.1.5.

ODCM, V.C. Summer, SCE&G Revision 13 (June 1990)
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TABLE 1.1-2
RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION
N - SURVEILLANCE REQUIREMENTS

ANALOG
CHANNEL
CHANNEL  OPERA-
CHANNEL SOURCE CALIBRA- TIONAL
INSTRUMENT CHECK CHECK TION TEST

GROSS RADIQACTIVITY MONI-
TORS PROVIDING ALARM AND
AUTOMATIC TERMINATION OF
RELEASE
a Liquid Radwaste Effluent
Line - RM-LS or
RM-L9
Nuclear Blowdewn
Effluent Line RM-L7
Steam Generator
Blowdown Effluent Line -
RM-L3, RM-L10
Turbine Building Sump
Effluent Line - R%A-LB
Condensate Demineralizer
Backwash Effluent Line
RM-L11

FLOW RATE MEASUREMENT

DEVICES

a Liquid Radwaste Effluent
Line

b Penstocks Minimum Flow
Interlock

C. Nuclear Blowdown
Effluent Line

d.  Steam Generator
Blowdown Effluent Line

TANK LEVEL INDICATING
DEVICES

a. Condensate Storage Tank D N.A.

See Table 1.1-3 for explanation of frequency notation

ODCM, V.C. Summer, SCE&G. Revision 13 (June 1890)
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(2)

(3)

(4)

TABLE 1.1-2 (Continued)
TA TATION

The ANALOG CHANNEL OPERATIONAL TEST shall also demonstirate that
automatic iselation of this pathway and control room alarm annunciation
occurs if any ot the following conditions exists:
Instrument indicates measured levels above the alarm/trip setpoint.
Loss of Power (alarm only).
Low flow (alarm only).
Instrument indicates a downscale failure (alarm only).
Normal/Bypass switch set in Bypass (alarm only).
Other instrument controls not set in operate mode.

k. el o Y

The initial CHANNEL CALIBRATION shall be performed using one or more of
the reference standards certified by the National Institute of Standards and
Technology (NIST) or using standards that have been obtained from suppliers
that participate in measurement assurance activities with NIST. These
standards shall permit calibrating the system over its intended range of
energy anu easurement range. For subsequent CHANNEL CALIBRATION,
sources that have been related to the initial calibration shall be used.

CHANNEL CHECK shall consist of verifying indication of flow during periods of
release. CHANNEL CHECK shall be made at least once per 24 hours on days on
which continuous, periodic, or batch releases are made.

The ANALOG CHANNEL OPERATIONAL TEST shall also demonstrate that
automaticisolation of this pathway and local pane! alarm annunciation occurs
if any of the following conditions exists:

instrument indicates measured levels above the alarm/trip setpoint.
Loss of Power (alarm only).

Low flow (alarm only).

Instrument indicates a downscale failure (alarm only)

Normal/Bypass switch set in Bypass (alarm only).

Other instrument controls not set in operate mode.

o e wNn -

ODCM, V.C. Summer, SCE&G: Revision 13 (June 1990)
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TABLE 1.1-3

FREQUENCY NOTATION

NOTATION FREQUENCY

At least once per 7 days.
At least once per 31 days.
At least once per 92 days.
At least once per 184 days.

At least once per 18 months

Completed prior to each release
Not applicable.

ODCM, V.C. Summer, SCEEG Revision 13 (June 1990)

y i




1.1.2 iquid Effluents: ncentration

LIMITING CONDITION FOR OPERATION

1121 The concentration of radioactive material released from the site (see
Technical Specification Figure 51-4) shall be limited to the concentrations
specified in 10 CFR Part 20, Appendix B, Table II, Column 2 for radionuchdes
other than dissolved or entrained noble gases. For dissolved or entrained
noble gases, the concentration shall be limited to 2E-4 microcuries/m! total
activity

APPLICABLE: At all Times.
ACTION

With the concentration of radioactive material released from the
site exceeding the above limits, immediately restore the concentration to
within the above limits

SURVEILLANCE REQUIREMENTS

1.1.2.2  The radioactivity content of each batch of radioactive liquid waste
shall be determined prior to release by sampling and analysis in accordance
with Table 1.1-4. The resu'ts or pre-release analyses shall be used with the
calculational methods in ODCM Section 2.1 to assure that the concentration at
the point of release is maintained within the limits of ODCM Specification
T2,

11.23 Post-release analyses of samples composited from batch releases
shall be performed in accordance with Table 1.1-4. The results of the previous
post-release < nalyses shall be used with the calculational methods in ODCM
Section 2.1 to assure that the concentrations at the point of release were
maintained within the limits of ODCM Specification 1.1.2.1.

1124 The radioactivity concentration of liquids discharged from continu-
ous release paints shall be determined by collection and analysis of samples in

ODCM, V.C. Summer, SCE&G Revision 13 (June 1990)
10-8



accordance with Table 1.1-4. The results of the anxzlyses shall be used with the
calculationa! methods in ODCM Section 2.1 to assure that the concentrations
at the point of release are maintained within the limits of ODCM Specification
1.1.21

1125 Atleast one Circulating Water Pump or the Circulating Water Jockey
Pump shall be determined to be in operation and providing dilution to the
discharge structure at least once per 4 hours whenever dilution is required to
meet the site radioactive effluent concentration limits of ODCM Specification
1121,

ODCM, V.C. Summer, SCE&G: Revision 13 (June 1990)
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TABLE11-4
RADIOACTIVE LIQUID WASTE SAMPLING AND ANALYSIS PROGRAM

Wer Limi
Minimum of Detection
Liquid Release Sampling Analysis Type of Activity (LLD)
Type Frequency Frequency  Analysis (pCli/mL)*
A.  Batch Waste P P
Release* Each Batch Each Batch  Principal Gamma §X10-7
Tanks Emitters'
1. Waste 131 X105
Monitor
Tanks P M Dissolved and
One Batch/M Entrained Gases 1X10-5
2. Condensate (Gamma emitters)
Demineralizer
Backwash 2 M H-3 X105
Receiving Each Batch Composite®
Tank
3. Nuclear Gross Alpha 1X10-7
Blowdown :
Monitor P Q Sr-89, 5r-90 X108
Tank Fach Batch Composite®
Fe-55 X106
B. Continuous D W Principal Gamma 5X10-7
Release* Grab S.mpleComposite* Emitters'
1. Steam 131 X106
Generator
Blowdown M M Dissolved and
Grab Sample Entrained Gases 1X10-5
(Gamma emitters)
2 Turbine
Building D M H-3 X105
Sump Grab Sample Composite®
3 Service Gross Alpha 1X10-7
Water
Effluent D Q r-89, Sr- 10
Tank Grab Sample Composite*
Fe-55 TX10-6

See Table 1.1-3 for explanation of frequency notation.

ODCM, V.C. Summer, SCE&G Revision 13 (June 1990)
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TABLE 1.1.4 (Continued)

TABLE NOTATION

The Lower Limit of Detection (LLD) is the smallest concentration of radioactive
material in a sample that will yield a net count above background that will be

detected with a 95% probability LLD also yields a 5% probability of falsely
concluding that a blank observation represents a “real” signal.

For & particular measurement system (which may include radiochemical
separation):
466s

iE;WW: 525!7519:;)51- AAt5

LLC =

LLD isthe “a priori” lower limit of detection as defined above (as pCi
Per unit mass or volume) Current literature defines the LLD as the
detection capability for the instrumentation only and the MDC, the
minimum detectable concentration, as the detection capability fora
given insirument procedure and type of sampie.

4.66 15 a factor which corrects for the smallest activity that has a

probability, p, of being detected, and a probabil 7. 1-p, of falsely

concluding its presence
466 = 24 V14,71

kK = a constant whose value depends on the chosen
;qsnfiden:e level (NRC recommends a confidence level of
%)
= 1.6545 at 95% confidence level
tp = background time

t; = sample time

5,, Is the standard deviation of the background counting rate or the
counting rate of blank sample as appropriate (as counts per minute),

E is the counting efficiency (as counts per transformation),

ODCM, V.C. Summer, SCE&G. Revision 13 (June 1990)
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TABLE 1.1-4 (Continued)
TABLE NOTATION

Vis the sample size (in units of mass or volume),

2.22 i1sthe number of transformations per minute per picocurie,

Y isthe fractional radiochemical yield (when applicabie),

A isthe radioactive decay constant for the particular radionuclide,
and

Atis the elapsed time between midpoint of sample collection and

time of counting (for plant effluents, not environmental samples).

The value of s | used in the calculation of the LLD for a detection
system shall be used on the actual observed variance of the back-
ground counting rate or of the counting rate of the blank samples
(as appropriate) rather than on an unverified theoretically predicted
variance. In calculating the LLD for a radionuclide determined by
gamma-ray spectrometry the background should include the typical
contributions of other radionuclides normally present in the
samples. Typical values of E, V, Y, and a t shall be used in the
calculation.

Itshouid by recognized that the LI D is defined as an a priori_ (before the fact)
limit representing the capability of a measurement system and not as a
posteriori (after the fact) imit for particular measurement.*

;Flc';r a morc complete discussion of the LLD, and other detection limits, see the

ollowing:

(1)  HASL Procedures Manual, HASL- (revised annually).

(2) Currie, L. A, “Limits for Qualitative Detection and Quantitative Deter-
mination - Application to Radiochemistry” Anal_Chem. 40, 586-93 (1968).

(3) Hartwell, J. K., “Detection Limits for Radioisotopic Counting Techriiques,
Atlantic Richfield Handford Company Report ARH-2537 (June 22, 1972).

“
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TABLE 1.1-4 (Continued)
TABLE NOTATION

S —

A composite sample is one in which the quantity of 'iquid sampled is
proportional to the quantity of liquid waste discharged and in which the

method of sampling employed results in a specimen which is representative of
the hiquids released.

To be representative of the quantities and concentrations of radioactive
materials in liquid effiuents, samples shall be composited in proportion to the
rate of flow of the effluent stream. Prior to analyses, all samples taken for the

composite shall be thoroughly mixed in order for the composite sample to be
representative of the effluent release.

A batch release is the discharge of liquid wastes of a discrete volume. Prior to
sampling for analyses, each batch shall be isolated, and then thoroughly

mixed, by a method described in ODCM Section 2.0, to assure representative
sampling.

A continuous reiease is the discharge of liquid wastes of a nondiscrete

volume; e.g., from a volume of system that has an input flow wuring the
continuous release

The principal gamma emitters for which the LLD specification applies
exclusively are the following radionuclides: Mn-54, Fe-59, Co-58, Co-60, Zn-
65, Mo-99, Cs-134, Cs-137, Ce-141, and Ce-144. This list does not mean that
only these nuclides are to be detected and reported. Other peaks which are

measurable and identifiable, together with the above nuclides, shall also be
identified and reported.

ODCM, V.C. Summer, SCE&G: Rewvision 13 (June 1990)
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A3 Liquid Effluents: D

LIMITING CONDITION FOR OPERATION

1131 The dose or dose commitment to an ingividual from radioactive

materials in liquid effluents released from the site (see Technical Specification

Figure 5.1-4) shall be limited:

a. During any calendar quarter to less than or equal to 1.5 mrem to the
total body and to less than or equal to 5 mrem to any organ, and

b. During any calendar year to less than or equal to 3 mrem to the total
body and to less than or equal to 10 mrem to any organ.

APPLICABLE: At all Times.
ACTION:
a. With the calculated dose from the release of radioactive materials in

liquid effluents exceeding any of the above limi*_ in lieu of any
other report required by ODCM Section 1.6, prepare and submit to
the Commissien within 30 days, pursuant to Technical Specification
6.9.2, a Special Report which identifies the cause (s) for exceeding
the limit (s) and defines the corrective actions to be taken to the
releases and the proposed actions to be taken to assure that
subsequent releases will be in compliance with ODCM Specification
(R E

b The provisions of Technical Specifications 3.0.3 and 3.04 are not
applicable.

SURVEILLANCE REQUIREMENTS

1132 Dose Calculations. Cumulative dose contributions from liquid
effluents shall be determined in accordance with ODCM Section 2.2
at least once per 31 days

ODCM, V.C Summer, SCE&G Revision 13 (June 1990)
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0 114 Liquid Waste Treatment

LIMITING CONDIHON FOR OPERATION

1141  The liquid radwaste ireatment system shall be OPERABLE The
appropriate portions of the system shall be used to reduce the radioactive
materials in hiquid wastes prior to their discharge when the projecied doses
due to the liquid effluent from the site (See Technical Specification Figure 5 1-

4) when averaged over 31 days, would exceed 0 06 mrem to the totai body or
0.2 mrem to any organ

APPLICABLE At ail Times

S——

ACTION:

With the liquid radwaste treatment system inoperable for more
thar 31 days or with radioactive hquid waste being discharged
without treatment and in excess of the above himits, in lieu of any
other report required by ODCM Section 1.6, prepare and submit to
the Commission within 30 days, pursuant to Technical Specification
6.9.2, a Special Report which includes the following information

1 Identification of the inoperable equipment or subsystems

and the reason for inoperability,

Action(s) taken to restore the inoperable equipment to
OPERABLE status, and

Summary description of action(s) taken to prevent a
recurrence.

The provisions of Technical Specifications 30 3 and 304 are not
applicable

ODCM, V.C Summer, SCE&G Revision 13 (June 1990)
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RVEILLANCE R IREMENT

CEEEER. B4 RISIEISS Se.CEnEeI . 5 L WA SR

1142 Doses due to liquid releases shall be projected at least once per 31
days, in accordance with ODCM Section 2.2

1143 The liquid radwaste treatment system shall be demonstrated
OPERABLE by operating the liquid radwaste treatment system equipment far
at least 30 minutes at least once per 92 days unless the liquid radwaste systers
has been utilized to process radioactive liquid effluents during the previcus 92
days.

ODCM, V.C. Summer, SCE&G: Revision 13 (June 1990)
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12 GASEOUS EFFLUENTS
121 __ Radioactive Gaseous Effluent Monitoring Instrumentation

LMITING CONDITION FOR OPERATION

1211 The radioactive gaseous effluent monitoring instrumentation
channels shown in Table 1.2 -1 shall be OPERABLE with their alarm inip
setpoints set to ensure that the limits of ODCM Specification 1.2.2.1 are r.o:

exceeded. The aarm/trip setpoints of these channels shall be determined in
accordance with ODCiv: Section 3.1

APPLICABLE Asshowv.nin Table 1.2-1

ACTION:

a With a radioactive gaseous effluent monitoring instrumentation
channel alarm/trip setpoint less conservative than required by the
above ODCM Specification, immediately suspend the release of

radioactive gaseous effluents monitored by the affected channei or
declare the channel inoperable

With less than the minimu... number of radioactive gaseous effiuent
monitoring instrumentation channels OPERABLE, take the ACTION
shown in Table 1.2-1. Additionally if this condition prevails for more
than 30 days, in the next semiannual effluent report, explain why
this condition was not corrected in a timely manner.

The provisions of Technical Specifications 3.0.3 and 3.04 are not
applicabie.

2URVEILLANCE REQUIREMENTS

1212 Each radioactive gaseous effluent monitoring instrumentation
channel shall be demonstrated OPERABLE by performance of the CHANNEL
CHECK, SOURCE CHECK, CHANNEL CALIBRATION and and ANALOG CHANNEL
OPERATIONAL TEST operations at the frequencies shown in Table 1 2-2.

ODCM, V.C. Summer, SCE&G. Revision 13 (June 1990)
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MINIMUM
CHANNELS APPLILAm-
INSTRUMENT OPERABLE BILITY
WASTE GAS HOLDUP SYSTEM
a. Noble Gas Activity Monitor - 1 .

TABLE 1.2

— - RADIOACTIVE GASEOUS EFFLUENT
MONITORING INSTRUMENTATION

Providing Alarm and Automatic
Termination of Release (RM-A10
or RM-A3)

WASTE GAS HOLDUP SYSTEM EXPLO-
SIVE GAS MONITORING SYSTEM

a.
b.

Oxygen Monitor 2 s
Hydrogen Monitor 1 iy

MAIN PLANT VENT EXHAUST SYSTEM

carc

Noble Gas Activity Monitor - 1 ’
Providing Alarm and Automatic
Termination of Re rase from
W;)ste Gas Holdug ystem (RM-
A

lodine Sampler

Particulate Sample

Flow Rate Measuring Device
Sampler Flow Rate Measuring
Device

- b
> % » =

REACTOR BUILDING PURGE SYSTEM

a.

canc

Noble Gas Activity Monitor 1 v
Providing Alarm and Automatic
Termination of Release (RM-A4)
lodine Sampler

Particulate Sample

Flow Rate Measuring Device
Sampler Flow Rate Measuring
Device

» % % »

— ol s —

ODCM, V.C. Summer, SCE&G . Revision 13 (June 1990)
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‘ TABLE 1 2.1 (Contirved)
o TABLE NOTATION
2 Atall times during releases via this pathway

e During waste gas holdup system operation (treatment for primary system off-
oases)

ACTION 7 - With the number of channels OPERABLE less than required by the
Minimum Channels "PERABLE requirement, the contents of the
tank(s) may be reieased to the environment for up to 14 days
provided that prior to inimating the release

a At least two independent samples of the tank's contents-
are analyzed, and

. b At least two technically qualified members of the Facility
Staff independently verify the release rate calculations
and discharge valve lineup,

Otherwise, suspend release of radioactive effluents via this
pathway

ACTION S - With the number f channels OPERABLE less than required by tha
Minimum Channels OPERABLE requirement, efiluent releases via
this pathway may continue for up to 30 days provided the flow rate
1s estimated at least once per 4 hours

ACTIONS - With the number of channels OPERABLE less than required by *he
Minimum Channels OPERABLE requirement, effluent releases via
this pathway may continue for up to 30 days provided grab samples
are taken at least once per 8 hours and these samples are analyzed
for gross activity w thin 24 hours

ODCM, V.C. Summer, SCE&G Re:usion 13 (June 1990)
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ACTION 10 -

ACTION 11 -

ACTION 12 -

ACTION 13-

With the number of channels OPERABLE less than required by the
Minimum Channels OPERABLE requirement, immediately suspend
PURGING of radioactive effluents via this pathway.

With the number of channels OPERABLE less than required by the
Minimum Channeis OPERABLE requirement, suspend oxygen supply
to the recombiner

With the number of channels OPERABLE less than required by the
Minimum Channels OPERABLE requirement, effluent releases vie
the affected pathway may continue for up to 30 Jays provided
samples are continuously collected with auxiliary sampling equip-
ment as required in Table 1.2-3.

With the number of channels OPERABLE one less than required by
the Minimum Channels OPERABLE requirement, operation of this
system may continue for up to 14 days provided one hydrogen
analyzer upstream and one hydrogen analyzer downstream are
OPERABLE or grab samples are taken and analyzed at least once per
4 hours at the location of the inoperable hydrogen analyzer. With
both the channels inoperable, be in at ieast HOT STANDBY within 6
hours.

ODCM, V.C Summer, SCEEG Rewvision 13 (June 1990)
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TABLE 122

‘ RADIOACTIVE GASEOUS EFFLUENT
MONITORING INSTRUMENTATION SURVEILLANCE REQUIREMENTS
- MODES IN
CHANNEL ANALOG bl

CHANNEL
CHANNEL SOURCE CALIBRA- SURVEILL
INSTRUMENT CHECK  CHECK  TioN  OPERA. S CE RE.
TIONAL  NNCE RS

TEST

1. WASTE GAS HOLDUP

SYSTEM
8. Noble Gas Activit P P R(3) Q1) .
Monitor - RM-A1
or RM-A3
2. WASTE GAS HOLDUP
SYSTEM EXPLOSIVE GAS
MONITORING SYSTEM
&  Hydrogen Monitor D NA Q(a) M b
b.  Oxygen Monitor D N.A Q(5) M e
3. MAINPLANT VENT -
EXHAUST SYSTEM
a  Noble Gas Activity D M R(3) Q(2) .
Monitor - RM-A3
’ b, lodine Sampler W N.A NA N.A .
C Particulate Sampler W N.A. N.A NA. .
Flow Rate D NA. K Q ’
*Aeasuring Device
3 Sampler Flow Rate D N.A. R Q .

Monitor

4 REACTOR BUILDING
PURGE SYSTEM
a  Noble Gas Activity D P.M R(3) Q1) ¢
Monitor - RM-A4

b.  lodine Sampler W NA. N A N.A. ¢

¢ Particulate Sampler W N A NA N.A .

d. Flow Rate Measur- o N A K Q *
ing Device

e Sampler Flow Rate D N.A R Q .
Monitor

. See Table 1.1-3 for explanation of frequency notation

ODCM, V.C. Summer, SCE&G Revision 13 (June 19%0)
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(2)

(3)

TABLE NOTATION

At all times

During waste gas holdup system operation (treatment for primary system off
gases)

The ANALOG CHANNEL OPERATIONAL TEST shall also demonstrate that
automatic isolation of this pathway and control room alarm annunciation
occurs if any of the following conditions exists

Instrument ind  es measured levels above the alarm/trip setpoint.
Loss of Powe .armonly)

Low flow (alarm only).

Instrument indicates a downscale failure (alarm only)

Normal/Bypass switch set in Bypass (alarm only)

Other instrument controls not set in operate mode

The ANALOG CHANNEL OPERATIONAL TEST shall also demonstrate that
control room alarm annunciation occurs if any of the following conditions
exists:

Instrument indicates measured levels above the alarm setpoint

Loss of Power

Low flow

Instrument indicates a downscale failure

Instrument controls not set in operate mode

"D W -

The initial CHANNEL CALIBRATION shall be performed using one or more of
the reference standards certified by the National Institute of Standards and
Techno'ogy (NIST) or using standards that have been obtained from suppliers
that participate in measurement assurance activities with NIST  These
standards shall permit calibrating the system over its intended range of
energy and measurement range For subsequent CHANNEL CALIBRATION,
sources that have been related to the initial calibration shall be used.

ODCM, V.C Summer, SCE&G Revision 13 (June 1990)
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(4)

(5)

T 1.2- ntin

TABLE NOTATION

— -

The CHANNEL CALIBRATION shall include the use of standard gas samples
contain:ng a nominal

1 1500 2 30 ppm hydrogen, balance nitrogen, for the outlet hydrogen
moniter and
2 <201 volume percent hydrogen, balance nitrogen, for the inlet

hydrogen monitor.

The CHANNEL CALIBRATION shall include the use of standard gas samples
containing a nominal

1 75215 ppm oxyger, balance nitrogen, for the outlet oxygen
monitor and
2 35201 volume percent oxygen, balance nitrogen, for the inlet

oxygen monitor

ODCM, V.C. Summer, SCE&G: Revision 13 (June 1990)
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122 ffluents: R
ITI {TI FOR QPERATI

1.2 2 Y= ¥he dose rate in unrestricted areas due to radioactive materials
released in gaseous effluents from the site (see Technical Specification Figure
5. 1-3) shall be limited to the following.

a For noble gases: Less than or equal to 500 mrem/yr to the total body
and less than or equal to 3000 mrem/yr to the skin, and

b For all radioiodines and for all radioactive materials in particulate
form and tritium with half lives greater than 8 days. Less than or
equal to 1500 mrem/yr to any organ

APPLICABLE: At all Times.
ACTION:

With the dose rate(s) exceeding the above limits, immediately
decrease th.e release rate to within the above limit(s).

U VEILLA R IREMENT

1.222 The dose rate due to noble gases in gaseous effluents shall be
determined to be within the above limits in accordance with the methods and
procedures of the ODCM.

1223 The dose rate due to radioiodines, tritium and radioactive materials
in part.culate form with half lives greater than 8 days in gaseous effluents
shall by determined to be within the above limits in accordance with the
method: and procedures of ODCM Section 3.2.2 by obtaining representative
samples and perforrniing analyses \n accordance with the sampling and
analysis y rogram specified in Table 1.2-3

ODCM, V.C Summer, SCE&G Revision 13 (June 1990)
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TABLE1.2-3
RADIOACTIVE GASEOUS WASTE SAMPLING AND ANALYSIS PROGRAM
e R,

Minimum Lower Limit
Sampling Analysis Type of Activity of Detection
Gaseous Release Type Frequency Frequency Analysis (LLD) (pCi/mi)*
“
A Waste Gas Stor- b P
age Tank Each Tank Each Tank Principal Gamma 1X10-4
Grab Sample Emittersy
BT Reactor Building L3 1] Principal Gamma
-36" Purge Line Each Purge®  Each Purge®  Emitters? 1X10-4
6" Purge Line H3 X106
B2 Reactor Building M® ™ME Principal Gamma
6" Purge Line Grab Sample Emitters? 1X10-4
(1f continuous)
Hy X106
€ Main Plant Vent M ME Principal Gamma
Grab Sample Emittersd 1X10-4
H3 X106
b7 Reactor Building _ Continuous W 131 X10-72
Purge Sampler! Charcoal 1-133 1X10-10
mpl
2. Main Plant Vent Continuous % Principal Gamma TX10- 11
Samplerf ;amcrlate Emsmers;
m I-131, others
Continuous H
Sampler! Composite Gross Alpha 1X10-1
Pamc'ulate
m
Continuous n—%‘
Sampler' Composite S$r-89,5r-90 1X10-1
Particulate
Sampl|
Continuous oble Gas Noble Gases X106
Monitor Monitor Gross Beta

See Table 1.1-3 for explanatior of frequency notation.

ODCM, V.C. Summer, SCEEG Revision 13 (June 1990)
10-25



TABLE 1.2-3 (Continued)
TABLE NOTATION

See Table 1 V-4 notation (a) for definition of LLD

Analyses shall be also be performed within 24 hours following shutdown,
startup, or a THERMAL POWER change exceeding 15 percent of the RATED
THERMAL POWER within a one hour period

Trittum grab samples shall be taken at least once per 24 hours when the
refueling canal is flooded

Samples shall be changed at least once per 7 days and analyses shall be
completed within 48 hours after changing (or after remova' from sampler).
Sampiing shall also be performed at least once per 24 hours fo. a least ™ days
following each shutdown, startup or THERMAL POWER change exceeding 15
percent of RATED THIRMAL POWER in one hour and analyses shall be
completed within 48 hours of changing. When samples collected for 24 hours
are analyzed, the corresponding LLD's may be increased by a factor of 10

Trittum grab samples shall be taken at least once per 7 days from the
ventilation exhaust from the spent fuel pool area, whenever spent fuel is in
the spent fuel pool.

The ratio of the sample flow rate to the sampled stream flow rate shal! be
known for the time period covered by each dose or dose rate calculation
made in accordance with ODCM Specifications 1.2.2.1,1.231and 1.24.1.

The principal gamma emitters for which the LLD spec:fication app
exclusively are the following radionuclides: Kr-87, Kr-88, Xe-133, Xe-13? -,
Xe-135, and Xe-138 for gaseous emissions and Mn-54, Fe-59, Co-58, Co-60, 2n-
65, Mo-99, Cs-134, Cs-137, Ce-141 and Ce-144 for particulate emissions. This
list doe< not mean that only these nuclides are to be detected and reported
Other peaks which are measurable and identifiable, together with the above
nuclides, shall also be identified and reported

ODCM, V.C. Summer, SCE&G. Revision 13 (June 1990)
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& 123

IMIT|

1231

ffluents. . |
FOR OPERATI

The air dose due to noble gases released in naseous effluents from

the site (see Technical Specification Figure 5.1-3) shall be !imited to the
following.

During any calendar quarter. Less than or equal to 5§ mrad for
gamma radiation and less than or equal to 10 mrad for beta
radiation and,

During any calendar year Less than or equa! to 10 mrad for gamma
radiation and less than or equal to 20 mrad for beta radiation.

APPLICABLE: At all Times

ACTION:

1232

With the calculated air dose from radioactive noble gases in oaseous
effluents exceeding any of the above limits, in lieu of any other
report required by ODCM section 1.6, prepare and submit to the
Commission within 30 days, pursuant to Technical Specification
69.2, a Special Report which identifies the cause(s) for exceeding
the limit(s) and defines the corrective actions to be taken to releases
and the proposed corrective actions to be taken to assure that
subsequent releases will be in compliance with ODCM Specification
1231,

The provisions of Technical Specifications 3.0.3 and 3.0.4 are not
applicable.

REOUIR NT

Dose Calculations Cumulative dose contributions for the current

calendar quarter and current calendar year shall be determined in accordance
with ODCM Section 3.2 3 at least once per 31 days

ODCM, V.C Summer, SCE&G. Revision 13 (June 1990)
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124 Gaseous Effluents Dose - Radioiodines Trittum, and Radicactive ‘
Materigls in Particulate Form

IMIT| ITION FOR QPERATION

1241 Thedose to anindividual from radioiodines, tritium, and radioactive
materials in particulate form, and radionuclides (other than noble gases) with
half-lives greater than 8 days in gaseous effluents (see Technical Specification
Figure 5 1-3) shall be limited to the following

o Curing any calendar quarter Less than ~r equal to 7.5 mrem to any
organ and,

b During any calendar year Less than or equal to 15 mrem to any
organ

APPLICABLE Atall Times
ACTION

a With the calculated dose from the release of tritium, radioiodines, .

and radioactive materials in particulate form with half lives greater
than 8 days in gaseous effluents exceeding any of the above limits,
in lieu of any other report required by ODCM Section 1.6, prepare
and submit to the Commussion within 30 days, pursuant to Technical
Specification 6 9.2, a Special Report which identifies the cause(s) for
exceeding the limit and defines the corrective actions to be taken to
releases and the proposed actions to be taken to assure that
subsequent release will be in compliance with ODCM Specification
1241,

b The provisions of Technical Specifications 3.0.3 and 3.0.4 are not
applicable.

2ERVE|LEANS§ RgQgIREMENTg

1242 Dose Calculations Cumulative dose contributions for the current

calendar quarter and current calendar year shall be determined in accordance

with ODCM Section 3 2 3 at least once per 31 days ‘
ODCM, V. C Summer, SCERG Revision 13 (June 1990)
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. 125§ all Radw Treatmen
LWHTIQQ SQNQITIQN FQR QPERATOQN

1251 The GASEOUS RADWASTE TREATMENT SYSTEM and the
VENTILATION EXHAUST TREATMENT SYSTEM shail be OPERABLE. The
appropnate portions of the GASEQUS RADWASTE TREATMENT SYSTEM shall
be used *o reduce radioactive materials in gaseous waste prior 1o their
discharge when the projected gaseous effiuent air doses due to gaseous
effluent releases from the site (See Technical Specification Figure 5.1.3), when
averaged over 31 days, would exceed 0 2 mrad for gamma radiation and 0.4
mrad for beta radiation. The appropriate portions of the VENTILATION
EXHAUST TREATMENT SYSTEM shall be used to reduce radicactive materials
In gaseous waste prior to their discharge when the projected doses due to
gaseous effluent releases from the site when averaged over 31 days would
exceed 0 3 mrem to any organ.

APPLICABLE At all Times
® acTion
] With the GASEOUS RADWASTE TREATMENT SYSTEM and/or the

VENTILATION EXHAUST TREATMENT SYSTEM inoperable for more
than 31 days or with gaseous waste being discharged without
treatment and in excess of the above limits, in lieu of any other
report required by ODCM section 1.6, prepare and submit (o the
Commission within 30 days, pursuant to Technical Specification
692, aSpecial Report which includes the fallowing information

1 Identification of the inoperable equipment or subsystems
and the reason for inoperability,

2. Action(s) taken to restore the inoperable equipment to
OPERABLE status, and

| 3 Summary description of action(s) taken to prevent a
recurrence.

ODCM, v.C. Summer, SCE&G Revision 13 (June 1990)
| 10-29



b The provisions of Technical Specifications 303 and 304 are not
applicable

——

RVEI ¢ R IR T

1252 Doses due to gaseous releases from the reactor shall be projected at
least once per 31 days, in accordance with ODCM Section 3.2 .2 for air doses
and ODCM Section 3.2 3 for organ doses

1253 The GASEOUS RADWASTE TREATMENT SYSTEM and VENTILATION
EXHAUST TREATMENT SYSTEM shall be demonstrated OPERABLE by opera-
ting the GASEOUS RADWASTE TREATMENT SYSTEM equipment and
VENTILATION EXHAUST TREATMENT SYSTEM equipment for at least 30
minutes, at least once per 92 days unless the appropriate system has been
utilized to process radioactive gaseous effluents during the previous 92 days

ODCM, V C Summer, SCERG Revision 13 (June 1990)
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. 1.3 RADIOACTIVE EFFLUENTS. 19TAL DOSE
LIMITING CONBMTION FOR OPERATIC N ] ‘
“

131

The dose or dose cor \mitment to any member of the public, due to

releases of radioactivity and radiation, from uranium fuel cycle sources shall
be imited to less than or equal to 25 mrem to the total body or any organ
(except the thyroid, which shall be limited to less than or equal to 75 mrem)
over 12 consecutive months

APPLICABLE: At all Times.
A;TlQN
& With the calculated doses froii the release of radioactive materials-

in liquid or gaseous effluents exceeding twice the limits of ODCM
Specification 11318, 1131b, 123142, 1231b, 1241 a, or
1.24.1.b,in lieu of any other report required and ODCM Section 1.6,
prepare and submit to the Commission, within 30 days, pursuant to
Technical Specification €92, a Special Report which defines the
corrective action to be taken to reduce subsequent releases to
prevent recurrence of exceeding the limits of ODCM Specification
1.3.1. This Special Report shall include an analysis which estimates
the radiation exposure (dose) to @ member of the public from
uranium fuel cycle sources (including all effluent pathways and
direct radiation) for a 12 consecutive month period that includes the
release(s) covered by this report. If the estimated dose(s) exceeds
the limits of ODCM Specification 1.3 1, and if the release condition
resulting in violation of 40 CFR 190 has not already been corrected,
the Special Report shall include a request for a variance in
accordance wth the provisions of 40 CFR 190 and including
information of § 190 11 (b). Submittal of the report is considered a
timely request, and a variance 1s granted until staff action on the
request is complete The variance only relates to the limits of 40 CFR
190, and does not apnly in any way to the requirements for dose

ODCM, V.C. Summer, SCE&G Revisior 13 (June 1990)
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limitation of 10 CFR Part 20, as addressed in ODCM Specifications

112and 122
b The provisions of Technical Specifications 3.0.3 and 3.04 are not
applicable
RVEI| R IR T

132 Dose Calculations Cumulative dose contributions from liquid and
gaseous effluents shall be determined in accordance with ODCM
Specifications 1.1.3.2,1232and 1242

ODCM, V.C Summer, SCE&G Revision 13 {June 1990)
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14  RADIOLOGICAL ENVIRONMENTAL MONITORING

141 ~ Wenitoring Program

IMITIN

1411

ITION FOR OPERATI

The radiological environmental monitoring program shall be con-
ducted as specified in Table 1.4-1.

APPLIC JILITY: Atall times.

ACTION

With the radiological environmental monitoring program not being
conducted-as specified in Table 1.4-1 in lieu of any other report
required by ODCM Section 1.6, prepare and submit to the
Commission, in the Annual Radiological Operating Report, a
description of the reasons for not conducting the program as
required and the piaris for preventing a recurrence.

With the level of radioactivity in an environmental sampling
medium exceeding the repo-ting levels of Table 1.4-2 when
averaged over any calendar quarter, in lieu of any other report
required by ODCM Section 1.6, prepare and submit to the
Commission within 30 days from the end of the affected calendar
quarter a Special Report. When more than one of the radionuclides
in Table 1.4-2 are detected in the sampling medium, this report shall
be submitted If:

ncentration (1 + ncentratior: CHEEES” 3
imit leve imit leve

When radionuclides other than those in Table 1.4-2 are detected
.nd are the result of plant effluents, this report shall be submitted if
the potential annual dose to an individual 1s equal to or greater
than the calendar year limits of ODCM Specifications 1.1.3.1, 1.2 3.1

ODCM, V.C. Summer, SCE&G Revision 13 (June 1990)
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.

and 1.241. This report is not required if the measured level of
radioactivity was not the result of plant eff'luents, however, in such

- #n event, the condition shall be reported and described in the
Annual Radiological Environmental Operating Report.

c With milk or fresh leafy vegetable samples unavailable from one or
more of the sample locations required by Table 14-1, in lieu of any
other report required by ODCM Section 1 6 prepare and submit to
the Commussion within 30 days, pursuant to Technical Specification
692, aSpecial Report which identifies the cause of he unavailability
of samples and identifies locations for obtaining replacement
samples. The locations from which samples were unavailable may
then be deleted from those required by Table 14-1, provided the
locations from which the replacement samples were obtained are
added to the environmental monitoring program as replacement
locations

d The provisions of Technical Specifications 303 and 304 are not
applicable.

RVEI| R IREMENT

1412 The radiological environmental monitoring samples shail be
collected pursuant to Table 14-1 and shall be analyzed pursuant to the
requirements of Tables 1.4-1and 1 4-3.

ODCM, V.C. Summer, SCE&G Revision 13 (June 1990)
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Table 1 4-1 Radiolo

Virgil

ical Environmental Monitoring Program
Summer Nuclear Station

AIRBORNE

Exposure Path-
way and/or
Sample

Particulates

Minimum Number of Sample Locations and

Criteria for Selection

3 INGIBTOr Sampies 1O e tak N 8t lOCations (in
ditferent sectors) beyond but 83 Close 1o the
ERCIUsIOn boundary 88 practicable where the
highest oftsite sectorial Qround leve
concentrations are anucipated (V)

VINGIator sampie 10 be taken in the sector
Deyond but 83 Close Lo the exclusion boundary #s
pracuicable corresponding 1o the resioence
heving the Righest anticipated otfsine ground
level concentration or gose (1)

Tingiator sampie 1o be taken at the location of
one Of the dares most Likely to be attectey (V)
(2)

1 Control sampie 10 be taken at 3 location at least
10 @t mules from the site and nat in the most
prevalent wing girections (1)

Sampling and
Collection Frequency

Continyous sampler
CPETRtOn with weekly
coliection

Continpous sampier
Operation with weel I,
(ollection

Continuous sampler
OpEratOn with weeh |y
collection

Continuous sampler
Operetion with weelly
(ollecuion

Type & Frequency
of Analysis

Gross bets following fitter
thenge. quarter))
composite (by location) for
gamma sotopic

Gross beta tollowing fiter
change Quarnrerly
composite (by location) for
gemma sotopic

Gross bets following fiter
change Quarterly
tomposite (by location) tor
gamma sotopic

Gross bets following filter
thenge Quanerly
tomposite (by location) for
gemma sotopic

e

"

Redioiodine

Jingicator samples Lo be taken ot two locations
A Qivenini A above

1 INGicator sample 1o be taken at the location as
Qivenin| 8 above

1 Indicator sampie 1o be taken at the locatior as
givenin i C above

' Control sample 1o be taken at a location as
givenin | D above

Continuous sampler
OPeratIon with wees iy
canister colleqior

Continuous sampler
Operation with weet |y
canister collection

Continyous sampler
Operation with wees |y
canister collection

Continyous sampler
Operation with weel ly
conster collection

cemma sotupic for 131
weehly

Gamma isoto pic tor 1131
weeh iy

Camma sotopic for 1131
weerly

Gamma sotopic tor 113
weekly

L

Direct

8)

Q

13 Indicator stations with two of more dos
meters 10 form an inner ring of stations in the '3
accessible sectors within 1 10 2 miles of the plant

16 INGICRtOT S1AtIONS with two OF MOre (o
meters to form an outer ring of stations in the 16
accessible sectors within 310 5 miles of the plant

B 51atiOns with two Or more dosimeters 1o be
Placed in special interest areas such as popula
Hon centers, nearby residences schools and in ?
Of 3 areas Lo serve as Ccontrol stations

Monthly or quarterly (3 §)

Monthily or quarterly (3.5)

Monthly or quarterly (3.5)

Gamma dose monthiy or
Quaneriy

Gamma dose monthiy or
Quererly

Gemma dose monthly o
Quareriy
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Table 1 4.1 Radiological

Virgil

Environmental Monitoring Program
Summer Nuclear Station

Minimum Number of Sample Locations and

Criteria for Selection

VINGIetor sample downstream 1o be taben ot @
OCANOn whuch aliows tor miking eng diytion in
the vitimate receving river

VControl sampie to be taken ot a Iocetion on the
receving niver suthiciently for upstream such thet
M0 etects of pumped storage Operation are
anticipated

Vindwator sampie from g lacation immediately
upstream of the neares! gownstream myunicipel
water supply

T INGKSLO!r sampie 10 De taken in the upper
reservor Of the pumped storage faciity in the
plant discharge canal

T iIndicator sumpie 10 be taken in the uppe!
reservoir s non Huciusting recrestionsl area

PLontrol sampie 1o be taken at @ lOCatiGn on &
separate unattecteo watershed reservon

Sampling and
Collection Frequency

Time composte sampies
WIth COliection every
monte Correspongs 1
USGS continuous sampiing
wite) (3

Time composite sampies
With (ollection every
montt (Corresponds to
USGS continuous sampling
site) (3)

Time composite samples
with collection every
month (Correspongs (o
USGS continuovs sampling
sie) (3

Time composite samples
with Collection every
manth (correspongs to
USGS continuous sampling
site) (3)

Grab sampiing monthiy (3)

Grab sampiing monthly (3)

Type & Frequency
of Analysis

Cemma wotopi manthiy
with Querterl: composite
by lotation) or monthiy
WD o be enalyzeo for
tritigm (§)

Gamma sor0pic Mmonthiy
with Quernterly composite
by lOCotoN) Or monthiy
semple to be analyred for
tritigm (§)

Coemma sotopic monthiy
with Quarterly composne
by location) or monthi,
smpie 1o be analyzed for
tritium (5)

Camma satopic monthly
with Quarteriy composite
(by 1OCatiONn) Of MONnthiy
Semple 1o be analyted for
tritium (§)

Camma sotopic manthiy
with Quarterly composite
(by location) or monthiy
Semple to be analyzed for
tritiym (§

Gamma satopic monthiy
With Quanerly composite
(by ‘ucation) or monthiy
Sampie 10 be analyzed for
tritium (5

JINGIKAtOT SaMDies 10 e taken within the
ExCIVsIiOon boyndary and in the direction of
potentially attected ground water supplies

1 Controi sample from unattected locatior

Quanterly grat sampliing
(%)

Querterly grav sampling
(5)

Gemma otopic and tr
Lum anaiyses Quarterly (5)

Gemma sotopic and tr
tum analyses quarterly (5)

Exposure Path.
way and/or
Sample

WATERBORNE

Vo Surtece Water h)
L))
c\.
D)
‘\
[

v Ground Water A
#

VioDnneing Waler A
#)
C)

Vingiator sample from o nearby public ground
water supply source

Lingicator (hnished water) sample from the
nearest downstream water supply

TLontrol (hinished water) sample from the
nearest unattected public water supply

Maonthiy grab samiling (3)

Monthiy composite
sempiing

Monthly composite
“mpung

Monthiy (3) gamma
SOLODIC N0 gross bete
analyses and quarterly (5)
COmposite 1o tnitigm
analyses

Monthly (3) gamma
SOTOPIK aNg gross bets
analyses and quarterly (5)
composite for tritigm
analyses

Maonthly (2) gamma
SOtOPIC and gross beta
analyses and Quarterly (5)
composite for tritigm
analyses
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Table 1 4.1 Radioio

Virgil

ical Environmental Monitoring Program
Summer Nuclear Station

Vi

INGESTION

Exposure Path-
way end/or
Sample

Wi L)

<)

)

£

Minimum Number of Samp'e Locations and

Criteria for Selection

Sempies from mi NG animals in 3 locetions with
15 kM Gistance having the highest 8ose poten
tial Tthere ate none then | sampie from m i ing
arumals ineach o 3 areas between S 1o B m
Qistence where Joses are Calculated 1o e greater
than I miem pe! year

VControl sampie 10 be taken ot the location of @
Oairy greater than 20 miles distance and not in
the most prevalent wind direction (1)

Vindwcator grass (forage) sample 1o be tak e at
one of the I0Cations beyond byt as close 10 the
exciusion boundery @ Practicable where the
nighest otfsite sectonial ground leve: concenta
LOns are anticipates (V)

1 Ingiwcator grass (forage) sampie to be taken at
the location of VIIA) above when animals are on
pasture

! Control grass (forage) sample 1o be taben at the
location of VINE) above

Sampling and
Collection Frequency

Sem.monthiy wher
Snimals are On pasture (6)
monthiy Othe: times (3

Sem: monthly wher
animalsare 0n pastyre (b)
monthiy other times (3)

Monthly when avalabile
(3)

Monthly when availabie
3)

Monthly when availabie
(3)

Type & Frequency
of Analysis

Cemma wotop and 1 1 1)
Snalysis semimanthiy (6)
wher anmals ere un
pastyre. monthly (3) et
Other Limes

Camma sotopic and 131
analysis semi-manthiy (6)
when animals are on
pastyre. manthiy (3) ot
Other times

Camma sotopi

GCemma sotopi

Cemma sotopi

Vil

Food Products

A

LY

2samples of broadieal vegetation grown in the 2
nesrest ottsite iacation of highest calculated
ennual average ground level DO f milk sampling
15 "ot performed within 3 km o milk sa apling
1 not performed at a location within § 10 km
where the 00ses are Calculated 10 be greater thar
i mrem/iyr

Y Control sampie for the same f000s taken ot a
10Cation at least 10 miles distance and not in the
MOSt prevatent wingd direction «f milk sampling s
not performed within 3 km or if milk sampiing is
notatalocation within S to Bim where doses are
(alculated 1o be greater than | mrem yr

Monthiy when available
(3)

Monthiy when availabie
(3)

Gamma isotopic un edibie
poruon

GCamma 1s010p1c 0N eaible
poruon

A

Fish

8)

<)

1INGiCator sampie 1O be taken at & l0Cation in the
vbpe! reservou

! Ingicator SAMpIe O DE taken al 3 lOCAtION IN the
Iower reservonr

VIndicator sample to be taken ot @ lucation in the
vpper reservoir’s non-fluctuating recreational
ares

Semiannual (7) coliection
of the following specie
types ' availabie bass
bream crappie, catfish
carp furage fish (shad)

Semiannyal (7) coliection
of the 00nowmg specie
types ' available bass
bream Crappie, catfish
corp furege fish (shad)

Semiegnnua! (7) coliection
of the following specie
types favailable bass
bream crappie. cathish
tarp torage fish (shad)

Cemma SOtopiIc N edibie
poruons semiannyelly

Samma 5OtOPIK ON e ibile
portions semannually

Camma sOtopic on @
poOrLions semiannyally

Die

ODCM, V.C Summer, SCEEG Revision 13 (June 1990)
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Table 1 .41 Radnolo%acal Environmental Monitoring Program
Virgll € Summer Nuclear Station

Erposure Path.
way and/or Minimum Number of Sample Locations and Sampling and
Sample Criteria for Selection Collection Frequency

N

IO samDie 10 De tat en o1 0 IOLALION ON the semiannya! eCLQr Semma OtUPIC O edible
feceiving river sutticiently far upstream such thet of the following spece portions semannyally
No eMects of pumped storage operation are Tybes  availabie bess
anticipated Lream Crappie catfur
carp ‘orage fish (shad

AQUATIC
K Seament NOIKATOr sample 1O b tab en a1 @ lOCBtION ih the Semiannyual grab sampi Camma
VppeT reservoir ?

NOKSTON sample Lo be Lok e at 8 lOCaLION 1N the greb samyg
vpbber reservoir s non-fluctuating recreations ’
elve

NELatonsample 10 be taben on the shoreline of
the lOwe! rese’ vour

VORTTOI Sampie 1O be taken &t ¢ 10LALION ON the
receiving fiver suthicientiy far ypstream such that
no etect fpumped "~"0yt peration are
antiipeted

ODCM, V.C Summer, SCE&G Revision 13 (June 19%0)




NOTES

1 Sample site locations are based on the meteorological analysis for the period
of record as presented in Chapters 5 and 6 of the OLER.

2 Milking animal and garden survey results will be analyzed annually Should
the survey indicate new dairying activity, the owners shall be contacted with
regard to a contract for supplying sufficient samples. If contractual arrange-
ments can be made, site(s) will be added for additiona!l milk sampling up to a
total of 3 Indicator locations.

3 Not to exceed 35 days
4 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

5 At least once per 100 days

6 At least once per 18 days

7 At least once per 200 days

NOTE: Deviations from this sampling schedule may occasionaily be necessary if

sample media are unobtainable due to hazardous conditions, seasonal
unavailability, insufficient sample size, malfunctions of automatic
sampling or analysis equipment and other legitimate reasons |If
specimens are unobtainable due to sampling equip .“ent malfunction,
every effort shall be made to complete corrective action prior to the
end of the next sampling period Deviations from sampling-analysis
schedules will be described in the annual report.

ODCM, V.C Summer, SCERG  Revision 13 (June 1990)
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TABLE1 4.2

ReportingLevels for Radioactivity Cancenirations in Environmental Samples
Reporting Levels

Airborne Par- Food
Water ticulate or Fish Milk Products
Analysis (pCl) | Gases(pCi/m3) | (pCikg, wet) | (pCi/l) | (pCi/Kg, wet)
20,000(a) N.A. lr
Mn-54 1,000 N A 30,000 N A N.A
Fe-59 400 " N.A 10,000 N A N A
Co-58 1,000 N A 30,000 N A N A
Co-60 200 NA 10,000 N.A N.A
Zn-65 300 N.A 20,000 N A N A
2r-95 40¢ N.A N.A N A N.A
Nb-95 ) 4-00 N.A N A N A N A
1-131 2 09 N.A 3 100
Cs-134 30 10 1,000 60 1,000
Cs-137 50 20 2,000 70 2,000
Ba 140 200 NA N.A 300 N.A
La-140 200 N.A N.A 300 N.A

(a) Fordrinking water samples. This s the 40 CFR Part 141 value

ODCM, V.C Summer, SCE&G Revision 13 (June 1990)
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TABLE 143

“Maximum Values for the Lower Limits of Detection (LLD)ac

Reporting Leveis

Airborne Par- Food
Water ticulate or Fish Milk Products Sediment
Analysis (pC1) | Gases(pCim3) | (pCikg, wet) | (pCi) | (pCiKg, wet) (pCi/Kg, dry
Gross Beta a 1X102 NA. N.A N.A N.A.
T T
H-3 2000(b) N.A N.A N.A N A N A
E
Mn-54 15 N A 130 NA. N.A N A
Fe-59 30 N.A 260 NA. N.A N.A
Co-58 15 N.A 130 N.A N A N.A
Co-60 18 N.A. 130 N A N A N.A
Zn-65 30 N.A 260 N.A NA N A
2r-95 30 N.A N A N A N A N.A
Nb-95% 1§ N.A N A N.A N.A N A
—T
1131 1b 7X102 N A 1 ) N A
Cs-134 15 SX 102 130 15 60 150
Cs-137 18 6 X102 150 18 80 180
:v_
Ba- 140 60 N.A N A 60 N.A N.A
La-140 1§ N.A N A 18 N.A N.A

ODCM, V.C Summer, SCE&AG Revision 13 (June 1990)
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TABLE 1.4-3 (Continued)
—- TABLE NOTATION
Table 1.4.3 Lists detection capabilities for radioactive materials in environmental
samples. These detection capabilities are tahulated in terms of the lower limits of
devection (LLDs) See Table 1.1-4 notation (a) for definition of LLD.
LLD fordrinking water samples
Other peaks potentially due to reactor operations (fission and activation

products) which are measurable and identifiable, together vvith the radio-
nuchdesin Table 1 4-3, shall be identified and reported.

ODCM, V. C. Summer, SCEgGQ Revision 13 (June 1990)
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142 Land Use Census
IMIT) ITION F PERAT)
1421 A land use census shall be conducted and shall identify the location of

the nearest milk animal, the nearest residence and the nearest garden*® of greater than
500 square feet producing fresh leafy vegetables in each of the 16 meteorological
sectors within a distance of five miles.

APPLICABILITY: Atall times
ACTION

a  With a land use census identifying a location(s) which ylelds a calculated dose or
dose commitment greater than the values currently being calculated in ©DCM
Specification 1.24.2, in lieu of any other report required by ODCM Section 1 6,
prepare and submit to the Commission within 30 days, pursuant to Technical
Specification 6.9.2, a Specia' Renort which identifies the new loca-tion(s).

b With a land use census identifying a location(s) which yields a calculated dose or
dose commitment (via the same exposure pathway) 25 percent greater than at a
location from which samples are currently being obtained in accordance with
ODCM Specification 1.4.1.1, in lieu of any other report required by ODCM Section
1.6, prepare and submit to the Commission with in 30 days, pursvant to Technical
Specification 6.9.2, a Special Report which identifies the new location. The new
location shall be added to the radiological environmental m~nitoring program
within 30 days. The sampling location, excluding the co” ol station location,
having the lowest

< The provisions of Technical Specifications 3.0 3 and 3.0 4 are not applicable.

*Broad leaf vegetation sampling may be performe  at the site boundary in the direction
sector with the highest D/Q in lieu of the garden census

ODCM, V.C Summer, SCE(&)G3 Revision 13 (June 1990)
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calculated dose or dose commitment (via the same exposure pathway) may be ‘
deleted from this monitoring program after October 31 of the year in which this
- land-use census was conducted

RVEILLA IR T

1422 The land use census shall be conducted at least once per 12 months
between the dates of lune 1 and October 1 using that information which will provide
the best results, such as by a door-to-door survey, aerial survey, or by consulting local
agriculture authorities

ODCM, V.C. Summer, SCESG Revision 13 (June 1990)
10-44



143 Interl r mparison Program
IMITI IT) F PERATI

1431 Analyses shall be performed on radioactive materials supplied as part of an
Interlaboratory Comparison Program which has been approved by the Commission

APPLICABILITY: Atall times

ACTION
a With analyses not being performed as required above, report the corrective

actions taken to prevent a recurrence to the Commission in the Annual
Radiological Environmental Operating Report.

b The provisions of Technical Specifications 30 3 and 3 0.4 are not applicavle
RVEI R IR T

1432 A summary of the results obtained as part of the above required
Interlaboratory Comparison Program shall be included in the Annual Radiological
Environmental Qperating Report (participants in the EPA crosscheck program shall
provide the EPA program code designation for the unit)

ODCM, V.C. Summer, SCEgG Revision 13 (June 1990)
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15

BASES
B/11  LIQUID FF LUENTS

B/111  Radicactive Liquid Effluent Meonitoring instrumentation

The radioactive hquid effluent instrumentation s provided to monitor and
control, as applicable, .ne releases of radioactive materials in liquid effluents during
actual or potential releases of liquid effluents The alarm/trip setpoints for these
instruments shail be calculated in accordance with the procedures in the ODCM to
enture that the alarm/trip will occur prior to exceeding the limits of 10 CFR Part 20 The
OPERABILITY and use of this instrumentation is consistent with the requirements of
General Design Criteria 60, 63 and 64 of Appendix A to 10CFR Part 50

B/1.12 Concentration
This snecification 1s provided to ensure that concentration of radioactive

materials released in liquid waste effluents from the site will be less than the
concentration levels specified in 10 CFR Part 20, Appendix B, Table I, Column 2. This
limitation provides additional assurance that the levels of radioactive matenals in
bodies of water outside the site will result in exposures within:

(1) the Section |1.A design objectives of Appendix |, 10 CFR 50, to an individual, and

(2) the limits of 10 CFR 20. 106 (e) to the population.
The concentration limit for dissolved or entrained noble gases is based upon the
assumption that Xe-135 the contralling radioisotope and its MPC in air (submersion)
was tonverted to an equivalent concentration in water using the methods described in
International Commission on Radiological Protection (ICRP) Publication 2.

B8/11.3 Dose

This specification is provided to implement the requirements of Sections |l A,
LA and IV A of Appendix |, 10 CFR Part 50 The Limiting Condition for Operation
implements the guides set forth in Section 11 A of Appendix |. The ACTION statements
provide the required operating flexibility and at the same time implement the guides
sét forth in Section IV.A of Appendix | to assure that the releases of radioactive material
in hquid effluents will be kept “as low as 1s reasonabiy achievable “ Also, for fresh
water sites with drinking water supplies which can be potentially affected by plant
operations, there is reasonable assurance that the operation of the facility will not
result in radionuclide concentrations in the finished drinking water that are in excess of
the requirements of 40 CFR 141. The dose calculations in the ODEM implement the
requirements in Section Il A of Appendix | that conformance with guides of Appendix |
be shown by calculational procedures based on models and data, such that the actual
exposure of an individual through appropriate pathways is unlikely to be substantially
underestimated. The equations specified in the ODCM for calculating the doses due to
the actual release rates of radioactive materials in hquid effluents are consistent with
the methodology provided in NUREG-0133, "Preparation of Radiolog.cal Effluent
Technical Specifications for Nuclear Power Plants”, section 4 3. NUREG-0133
implements Regulatory Guide 1.109, Revision 1, October 1977 (section C.1 and
Appendix A) and Regulatory Guide 1.113, April 1977 Regulatory Guide 1 109, October

ODCM, V.C Summer, SCEgGGRevnsson 13 (June 1990)
1.0-4



Bases (continued)

1977, 15 titled “Calculation of Annual Deses to Man from Routine Releases of Reactor
Effluents for the Purpose of Evaluating Compliance with 10 CFR Part 50, Appendix |*
Regulatory Guide 1.113, April 1977, is titled “Estimating Aquatic Dispersion of Effluents
from Acci@enial and Routine Reactor Releases for the Purpose of Im lementing
Appendix i”.

B114 Liguid Waste Treatment

The OPERABILITY of the liquid radwaste treatment system ensures that this
system will be available for use whenever liquid effluents require treatment prior to
release to the environment. The requirement that the appropriate portions of this
system be used whe~ specified provides assurance that the releases of radioactive
materials in hiquid effluents will be kept “as low as is reasonably achievable. “ This
specification implements the requirements of 10 CFR Part 50 36a, General Design
Criterion 60 of Appendix A to 10 CFR Part 50 and the design objective given in Section
1D of Appendix | to 10 CFR Part 50. The specified Limits governing the use of
appropriate portions of the liquid radwaste treatment system were specified as a
suitable fraction of the dose desigr: objectives set forth in Section Il A of Appendix |, 10
CFR . art 50, for liquid effluents

812 A FFLUENT

B/1.21 Radioactive Gaseous Effluent Monitoring Instrumentation
The radioactive gaseous effluent instrumentation is provided to monitor and

control, as applicable, the releases ¢ radioactive materials in gaseous effluents during
actual or potential releases of ga ~ us effluents. The alarm/trip setpoints for these
instruments shall be calculated in accordance with the procedures in the ODCM to
ensure that the alarm/trip will occur prior to exceeding the limits ot 10 CFR Part 20. This
Instrumentation also includes provisions for monitering and controlling the coricen-
trations of potentially explosive gas mixtures in the waste gas holdup system The
OPERABILITY and use of this instrumentation is consistent with the requirements of
General Design Criteria 60, 63 and 64 of Appendix A to CFR Part 50.

B8/122 Dose Rate
This specification is provided to ensure that the dose at any time at the site

boundary from gaseous effluents from all units on the site will be within the annual
dose limits of 10 CFR Part 20 for unrestricted areas. The annual dose limits are the doses
associated with the concentration of 10 CFR Part 20, Appendix B, Table II, Column 1.
These limits provide reasonable assurance that radioactive material discharged in
gaseous effluents will not result in the exposure of an individual in an unrestricted area,
either within or cutside the site boundary, to annual average concentrations exceeding
the limits specified in Appendix B, Table |l of 10 CFR Part 20 (10 CFR Part 20. 106 (b)) For
individuals who may at umes be within the site boundary,the occupancy of the
inaividual will be sufficiently low to compensate for any increase in the atmospheric
diffusion factor above that for the site boundary. The specified release rate limits
restrict, at all times, the corresponding gammz2 and beta dose rates above background
‘0 an individual at or beyond the site boundary to less than or equal to 500 mrem/year

ODCM, V.C. Summer, SCE&G Revision 13 (June 1990)
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Bases (continued)

to the total body or to less than or equal 3000 mrem/year to the skin. These release rate ‘

limits also restrict, at all times, the corresponding thyroid dose rate above background
to a child via the inhalation pathway to less than or equal to 1500 mrem/year.
B/1.23 Dose - Noble Gas

This specification is provided to implement the requirements of Sections i1B,
A and IV A of Appendix |, 10 CFR Part 50. The Limiting Condition for Operation
implements the guides set forth in Section |11 B of Appendix |. The ACTION statements
provide the required operating flexibility and at the same time implement the guides
2t forth in Section IV.A of Appendix i to assure that the releases of radioactive material
in gaseous effluents will be kept “as low as is reasonably achievable”. The Surveillance
Requirements implement the requirements in Section {II.A of Appendix | that
conformance with the guides of Appendix | be shown by calculational precedures based
on models and data such that the actual exposure of an individual through appropriate
pathways s uniikely to be substantially underestimated. The dose calculations
established in the ODCM for calculating the doses due to the actual release rates of
radioactive noble gases in gaseous effluents are consistent with the methodology
provided in NUREG-0133, “Preparation of Radiological Effluent Technical Specifications
for Nuclear Power Plants”, section 5.3 NUREG-0133 implements Regulatory Guide
1.109, Revision 1, October 1977 and Regulatory Guide 1.111, Revision 1, July 1977
Regulatory Guide 1.109 1s entitled “Calculation of Annual Doses to Man from Routine
Releases of Reactor Effluents for the Purpose of Evaluating Compi.ance with 10 CFR
Part 50, Appendix |, “Revision 1, October 1977 and Regulatory Guide 1.111 is entitled
“Methods for Estimating Atmospheric Transport and Dispersion of Gaseous Effluents in
Routine Releases from Light-Water Cooled Reactors, “Revision 1, July 1977 The ODCM
equations provided for determining the air doses at the site boundary are based upon
the historical average atmospheric conditions.

B/1.24 Dose-Radioiodines, Tritium and Radioactive Materials in Particulate Form

This specification is provided to implement the requirements of Sections I1.C,
LA and IV A of Appendix |, 10 CFR Part 50. The Limiting Conditions for Operation are
the guides set forth in Section I1.C of Appendix |. The ACTION statements provide the
required operating flexibility and at the same time implement the guides set forth in
Section IV.A Appendix | to assure that the releases of radioactive materials in gaseous
effluents will be kept “as low as is reasonably achievable.* The ODCM calculational
methods specified in the Surveiilerice Requirements implement the requirements in
Section II.A of Appendix | that conformance with th” guides of Appendix | be shown by
calculational procedures based on models and data, “uch *%3t the actual exporure of an
individual through appropriate pathways in unlikely to be s.ostantially
underestimated. The ODCM calculational methods for calculating the doses due to the
actual release rates of the subject materials <re consistent with the methodology
provided in NUREG-0133, “Preparation of Radiolc gical Effluent Technical Specifications
for Nuclear Powe  lants”, secticn 5.3 NURECG-0133 implements Regulatory Guide
1.109, Revision 1, October 1977 and Regulatory Guide 1.111, Revision 1, July 1977.
Regulatory Guide 1.109 is entitled “Calculation of Annual Doses to Man from Routine
Releases of Reactor Effluents for the Purpose of Evaluating Compliance with 10 CFR Part

ODCM, V.C. Summer, SCE&G Revision 13 (June 1990)
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Bases (continued)

50, Appendix |, “Revision 1, October 1977 and Regulatory Guide 1.111 is entitled
“Methods for Estimating Atmospheric Transport and Dispersion of of Gaseous Effluents
in Routine Releases from Light-Water-Cooled Reactors, “Revision 1, July 1977. These
equationsTalsd provide for determining the actuai doses based upon the historical
average atmospheric conditions. The rzic3se rate specifications for radioiodines,
tritium, and radioactive materials in particulate form are dependent on the existing
radionuclide pathways to man, in the unrestricted area. The pathways which were
examined in the development of these calculatiuns we-e. 1) individual inhalation of
airborne radionuclides, 2) deposition of radionuclides onto green leafy vegetation
with subsequent consumption by man, 3) deposition onto grassy areas where milk
animals and meat producing animals graze with consumption of the milk and meat by
man, and 4) deposition on the ground with subsequent exposure of man.

B/1.25 Gaseous Radwaste Treatment

The OPERABILITY of the GASEQUS RADWASTE TREATMENT SYSTEM and the
VENTILATION EXHAUST TREATMENT SYSTEM ensures that the systems will be available
for use \'henever gaseous effluents require treatment prior to release to the
environment. The requirement that the appropriate portions of these systems be used,
when sr ecified, provides reasonable assurance that the releases of radioactive materials
in gaseous effluents will be kept “as low as is reasonably achievable”. Thisspecification
implements the requirements of 10 CFR Part 50.36a, General Design Criterion 60 of
Appendix A to 10 CFR Part 50, and the design objectives given in Sect.on Il D of
Appendix | to 10 CFR Part 50 The specified limits governing the use o’ appropriate
portions of the systems were specified as a suitable fraction of the dose design
objectives set forth in Sections !I.B and 11.C of Appendix |, 10 CFR Part 50, for gaseous
effluents.

B/13 RADIOACTIVE EFFLUENTS TOTAL DOSE

The specification is provided to meet the dose limitations of 40 CFR 190. The
specificaticn requires the preparation and submittal of a Special Report whenever the
calculated doses from plant radicactive effluents exceed twice the design objective
doses of Appendix |. For sites containing up to 4 reactors, it is highly unlikely that the
resultant dose to a member of the public will exceed the dose limits of 40 CFR 190 if the
individual reactors remain within the reporting requirement level. The Special Report
will describe a course of action which should result in the limitation of dose to a
member of the public for 12 consecutive months to within the 40 CFR 190 limits. For the
purposes of the Special Report, it may be assumed that the dose commitment to the
member of the public from other uranium fuel cycle sources is negligible, with the
exception that dose contributions from other nuclear fuel cycle facilities at the same
site or within a radius of 5 miles must be considered. If the dose to any member of the
public is estimated to exceed the requirements of 40 CFR 190, the Special Report with a
request for a variance (provided the release conditions resulting in violation of 40 CFR
190 have not already been corrected), in accordance with the provisions of 40 CFR
190.11, 1s considered to be a timely request and fulfills the requirements of 40 CFR 190
until NRC staff action is completed. An individua! is not considered a member of the
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Bases (continued)

public during any period in which he/she is engaged in carrying out any operation ‘

which 1s part of the nuclear fuel cycle

B/1 41 WNohitoring Program

The radiological monitoring program required by this specification provides
measurements of radiation of radioactive materials in those exposure pathways and for
those radionuclides, which lead to the highest potential radiation exposures of
individuals resulting from the station operation This monitoring program thereby
supplemer.is the radiological effluent monitoring program by verifying that the
measurable concentrations of radioactive materials and levels of radiation are not
higher than expected on the basis of the effluent measurements and modeling of the
environmental exposure pathways The initially specified monitoring program will be
effective for at least the first three years of commercial operation Following this
period, program changes may be initiated based on operational experience.

The detection capabilities required by Table 1.4-3 are state-of-the-art for
routine environmental measurements in industrial laboratories It should be
recognized that the LLD i1s defined as an a priori (before the fact) limit representing the
capability of a measurement system and not as a posteriori (after the fact) limit for a
particular measurement. Analyses shall be performed in such a manner that the stated
LLDs wt!! be achieved under routine conditions. Occasionally background fluctuations,
unavoidably small sample sizes, the presence of interfering nuclides, or other
uncontrollable circumstances may render these LLDs unachievable. In such cases, the
contributing factors will be identified anc described in the Annual Radiological
Environmental Operating Report.

B/142 Land Use Census

This specification is rovided to ensure that changes in the use of unrestricted
areas are identified and that modifications to the monitoring program are made if
required by the results of this census. The best survey information from the door-to-
door, aerial or consulting with local agricultural authorities shall be used This census
satisfies the requirements of Section IV B 3 of Appendix | to 10 CFR Part 50. Restricting
the census to gardens of greater than 500 square feet provides assurance that
significant exposure pathways via leafy vegetables will be identified and monitored
since a garden of this size 1s the minimum required to produce the quantity (26 kg/year)
of leafy vegetables assumed in Regulatory Guide 1.109 for consumption by a child. To
determine this minimum garden size, the following assumptions were used, 1) that 20%
of the garden was used for growing broad leaf vegetation (i e, similar to lettuce and
cabbage), and 2) a vegetation yield of 2 kg/square meter.

B/143 Interlaboratory Comparison Program

The requirement for participation in an Interlaboratory Comparison Program
Is provided to ensure that independent checks on the precision and accuracy of the
measurements of radioactive material in environmental sample matrices are per-
formed as part of the quality assurance program for environmental monitoring in order
to demonstrate that the results are reasonably valid
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16

REPORTING REQUIREMENTS
16, Anmoal Radiological Environmental Operating Rgeg' r

1.6.1.1 Routine radiclogical environmental operating reports covering the operation
of the unit during the previous calendar year shall be submitted prior to May 1 of each
year. The initial report shall be submitted prior to May 1 of the year following initial
criticality.

1.6.1.2 The annual radiological environmental operating reports shall include
summaries, interpretations, and an analysis of trends of the results of the radiological
environmental surveillance activities for the report period, including a comparison
with preoperational studies, operational controls (as appropriate), and previous
environmental surveillance reports and an assessment of the observed impacts of the
plant operation on the environment. The reports shall also include the results of land
use censuses required by ODCM Specification 1.4.2.1. If harmful effects or evidence of
irreversible damage are detected by the monitoring, the report shall provide an
analysis of the problem and a planned course of action to alleviate the problem

The annual radiological environmental operating reports shall include
summarized and tabulated results in the format of Regulatory Guide 4.8, December
1975 of all radiological environmental samples taken during the report period. In the
event that some results are not available for inclusion with the report, the report shall
be submitted noting and explaining the reasons for missing results. The missing data
shall be submitted as soon as possible in a supplementary report.

The report shall also include the following: a summary description of the
radiological environmental monitoring program, a map of all sampling locations
keyed to a table giving distances and directions from one reactor: and the results of
licensee participation in the Interlaboratory Comparison Program, required by ODCM
Specificatton 143 1.
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162 Semiannual Radioactive Effluent Release Report

1.6.2 1 Routmne radioactive effluent release reports covering the operation of the unit
during the previous 6 months of operation shall be submitted within 60 days after
January 1 and July 1 of each year. The period of the first report shall begin with the
date of initial criticality.

1622 The radioactive effluent release reports shall include a summary of the
quantities of radioactive liquid and gaseous effluents and solid waste released from
the unit as outlined in Regulatory Guide 1.21, “Measuring, Evaluating, and Reporting
Radioactivity in Solid Wastes and Releases of Radioactive Materials in Liquid and
Gaseous Effluents from Light-Water-Cooled Nuclear Power Plants”, Revision 1, June
1974, with data summarized on a quarterly basis following the format of Appendix B
thereof.

The radioactive effluent release report to be submitted within 60 days after January 1
of each year shall include an annual summary of hourly meteorological data collected
over the previous year. This annual summary may be either in the form of an hour-by-
hour listing of wind speed, wind direction, and atmospheric stability, and precipitation
(if measured) on magnetic tape, or in the form of joint frequency distributions of wind
speed, wind direction, and atmospheric stability. This same report shall include an
assessment of the radiation doses due to the radioactive liquid and gaseous effluents
released from the unit or station during the previous caiendar year. This same report
shall also include an assessment of the radiation doses from radioactive liquid and
gaseous effluents to members of the public due to their activities inside the site
boundary (Figures 5.1-3 and 5.1-4 of the VCSNS Technical Specifications) during the
year All assumptions used in making these assessments (i.e., specific activity, exposure
time and iocation) shall be included in these reports. Historical annual average
meteorology or meteorological conditions concurrent with the time of release of
radioactive materials in gaseous effluents (as determined by sampling frequency and
measurement) shall be used tor determining the gaseous pathway doses. The
assessment of radiation doses shall be performed in accordance with the OFFSITE DOSE
CALCULATION MANUAL (ODCM).
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The radioactive effluent release report to be submitted within 60 days after January 1
of each year shall also include an assessment of radiation doses to the likely most
exposed member of the public frem reactor releases and other nearby uranium fuel
cycle sources (including doses from primary effluent pathways and direct radiation) for
the previous 12 consecutive months to show conformance with 40 CFR 190,
Environmental Radiation Protection Standards for Nuclear Power Operation.
Acceptable methods for calculating the dose contribution from liquid and gaseous
effluents are given in Regulatory Guide 1.109, Rev. 1.

The radioactive effluent release reports shall include unplanned releases from site to
unrestricted areas of radioactive materials in gaseous and liquid effluents on &
quarterly basis
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163 Changesto the ODCM

1631 Lieensee initiated changes to ODCM

Shall be submitted to the Commission in the Monthly Operating Repor: within

90 days of the date the change(s) was made effective This submittal shall
contain

Sufficiently detailed information to totally support the rationale for the
change without benefit of additional or supplemental information
Information submitted should consist of a package of these pages of
the ODCM to be changed with each page numbered and provided with

an approval and date box, together with appropriate analyses or
evaluations justifying the change(s),

A determination that the change will not reduce the accuracy or
reliability of dose calculations or setpoint determinations: and

Documentation of the fact that the change has been reviewed and
found acceptable by the PSRC

Shall become effective upon review and acceptance as set forth in Technical
Specification 6.5
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164 MajorChanges To Radioactive Waste Treatment Systems (Liquid and Gaseous)

1641 Licersee initiated major changes to the radioactive waste systems (liquid and
gaseous).

1 Shall be reported to the Commission in the Monthly Operating Report for the
period in which the evaluation was reviewed by the Plant Safety Review
Committee. The discussion of each change shall contain:

a A summary of the evaluation that led to the determination that the
change could be made in accordance 4 1ith 10 CFR 50 59;

b. Sufficient detailed information to totally support the reason for the
change without benefit of additional or supplemental information

C A detailed description of the equipment, components and processes
involved and the interfaces with other plant systems;

d An evaluation of the change which shows the predicted releases or
radioactive materials in liquid and gaseous effluents that differs from
those previously predicted in the license application and amendments
thereto,

e An evaluation of the change which shows the expected maximum
exposures to individual in the unrestricted area and to the general
population that differ from those previously estimated in the license
application and amendments thereto;

f A comparison of the predicted releases of radioactive materials, in
hquid and gaseous effluents, to the actual releases for the period prior
to when the changes are to be made;

g. An estimate of the exposure to plant operating personnel as a result of
the change; and
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h. Documentation of the fact that the change was reviewed and found .
acceptable by the PSRC.

o ——

Shal. become effective upon review and acceptance as set forth in Technical
Specification 6.5
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1.7

Definitions

ACTION — -~

1.7.1  ACTION shall be that part of a specification which prescribes measures required
under designated conditions.

ANALOG CHANNEL OPERATIONAL TEST

172 An ANALOG CHANNEL OPERATIONAL TEST shall be the injection of a simulated
signal into the channel as close to the sensor as practicable to verify
OPERABILITY of alarm, interlock and/or trip functions. The ANALOG CHANNEL
OPERATIONAL TEST shall include adjustments, as necessary, of the alarm,
interlock and/or trip setpoints such that the setpoints are within the required
range and accuracy

CHANNEL CALIBRATION -

1.7.3 A CHANNEL CALIBRATION shall be the adjustment, as necessary, of the channe!
such that it responds within the required range and accuracy to known values
of input. The CHANNEL CALIBRATION shall encompass the entire channel
including the sensors and alarm, interlock and/or trip functions, and may be

performed by any series of sequential, overlapping or total channel steps such
that the entire channel is calibrated

CHANNEL CHECK

1.74 A CHANNEL CHECKS shall be the qualitative assessment of channel behavior
during operation by observation. This determination shall include, where
possible, comparison of the channel indication and/or status with other
indications and/or status derived from independent instrument channels
measuring the same parameter.

GASEOUS RADWASTE TREATMENT SYSTEM

1.7.5 A GASEOUS RADWASTE TREATMENT SYSTEM is any system designed and
installed to reduce radioactive gaseous effluents by collecting primary coolant
system off gases from the primary system and providing for delay or holdup for

the purpose of reducing the total radioactivity prior to release to the
environment.
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OPERABLE - OPERABILITY . |
1.7.6 A system, subsystem, train, component or device shall be OPERABLE or have
ORERABILITY when i1t is capable of performing its specified function(s), and
when all necessary attendant instrumentation, controls, electrical power,
cooling or seal water, lubrication or other auxiliary equipment that are
required for the system, subsystem, train, component or device to perform its
function(s) are also capable of performing their related support function(s).

|
|
SOURCE CHECK
1.7.7 ASOURCE CHECK shall be the qualitative assessment of channel response when
the channel sensor 1s exposed to a radioactive source.
VENTILATION EXHAUST TREATMENT SYSTEM
178 A VENTILATION EXHAUST TREATMENT SYSTEM is any system designed and
installed to reduce gaseous radioiodine or ragioactive materiak in partiulate
form in effluents by passing ventilation or vent exhaust gases through charcoal
absorbers and/or HEPA filters for the purpose of removing iodin@s or particu-
lates from the gaseous exhaust stream prior to the release to the environment .
(such a system is not considered to have any effect on noble gas effluents).
Engineered Safety Feature (ESF) atmospheric cleanup systems are not
considered to be VENTILATION EXHAUST TREATMENT SYSTEM components
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LIQUID EFFLUENT
2.1 Liguid Effluent Monitor setpoint Calculation

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

There are two analyzed release pathways 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. All liquid effluent
pathways discharge to one of these release points. Generally speaking, very
low concentrations of radioactive waste are discharged to the circulating
water discharge while higher concentrations of radioactive waste are

released to the penstocks of the pumped storage facility during the
generation cycie

The calculated setpoint values will be regarded as upper bounds for
the actual setpoint adjustments. That Is, setpoint adjustments are not
required 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

Calculated monitor setpoints may be added to the ambient back-
ground count rate.

GENERAL NOTE: If no discharge 1s planned for a specific pathway or if the

sum of the effluent concentrations of gamma emitting
nuclides equals zero, the monitor setpoint should be
established as close to background as practical to prevent

spurious alarms and yet alarm should an inadvertent
release occur
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211 Liquid Effluent Monitor Setpoint Calculation Parameters

Ay tion of
Term Definition ﬁﬁ
A = Penstock discharge adjustment factor which will allow 212
the set point to be established in a convenient manner
and to prevent spurious ' s..r°
= fi/fux
B = Steam Generator Blowdown adjustment factor which 2141
will allow the set point to be established in a convenient
manner and te prevent spunous alarms
= fd/f°$
C = the effluent concentration limit (Specification 1.1.2) 212
implementing 10CFR 20 for the site, in uCi/ml.
C = the effluent concentration of alpha emitting nuclides 2.1.2

observed by gross alpha analysis of the monthly

composite sample, in uCy/ml

o5 = the measured concentration of Fe-55 in liquid waste as 213
determined by analysis of the most recent available
quarterly composite sample, in uCv/ml

C = the effluent concentration of a gamma emitting nuclide, 213

9, observed by gamma-ray spectroscopy of the waste

sample, in uCi/ml.

C = the concentration of nuclide 1, in uCi/ml, as determined 2.1.2
by the analysis of the waste sample
R = the concentration of radionuclide 1, in uCi/ml, in the 2.1.2

Monticello Reservoir. Inclusion of this term will correct
for possible long-term buildup of radioactivity due to
recirculation and for the presence of activity recently
released to the Monticello Reservoir by plant activities
C = theconcentration of Sr-89 cr $r-90 in liquid wastes as 2.1.2
determined by analysis of the quarterly composite
sample, in uCi/ml..

C, = the measured concentration of H-3 in liquid waste as 212
determined by analysis of the monthly composite, in
uCi/ml

- = thesetpoint, in uCi/ml, of the radioactivity monitor 212

measuring the radioactivity concentration in the ef-
fluentline prior to dilution and sut sequent release. This
setpoint which is proportional to the volumetric flow to
the effluent line and inversely proportional to the
volumetric flow of the d.lut.or. stream plus the effluent
s. eam, represents a valuz which, if exceed-ed, would
result in concentration= :xceeding the limits of 10CFk 20
in the unrestricted area.

Cg = the monitor setpoint concentration for RM-L7, the 2122
Nuclear Blowdown Monitor Tank discharge line monitor,
in uCi/ml.

*All concentrations are in units of uCi/ml unless otherwise noted
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Term Definition nit '
3 = the monitor setpoint concentration for RM-L9, the 2123

combined Liquid Waste Processing System and Nuclear
Bcayvc?own System effluent discharge line monitor, in
uli/mi.
G = the monitor setpoint concentration for RM-L11, the 21413
Condensate Demineralizer Backwash discharge line
monitor, in uCi’/ml

= the monitor setpoint concentration for RM-LS, the Waste 2121
Monitor Tank discharge line monitor, in uCi/m|

¢ = the monitor setpoint concentration for RM-L3, the initial 21411
" Stce’m| Generator Blowdown Effluent line monitor, in
uCi/ml.

&, = the monitor setpoint concentration for RM-L10, the final 21411
Stcc.-lamI Generator Blowdown Effluent line monitor, in
uiymi,

c, = the monitor setpoint concentration for RM-L8, the 21412
‘ Turbine Building Sump Effluent line monitor, in uCi/ml

CF = tne Condensate Demineralize Backwash Effluent 2.141
Concentration Factor.

CF, = the Steam Generator Blowdown Effluent Concentration 2141
Factor.

CF, = the Turbine Building Sump Effluent Concentration 2141
Factor.

DF = thedilution factor, which is the ratio of the total dilution 2.1.2
flow rate to the effluent stream flow rate(s).

F = thedilution water fiow setpoint as determined prior to 2.1.2
the release, in volume per unit time

F. = the flowrete of thehCnrculatin%Water System during the 2141
v time of release of the Turbine Building Sump and/of the
Steam Generator Blowdown, in volume per unit time.

F, = thedilution flow rate of the Circulating Water System 2141
g used for effluent monitor setpoint calculations, based on
90 percent of expected Circulating Water Systfm low
rate during the time of release and corrected for recir-
g,ulated Maonticello Reservoir activity, in volume per unit
ime

F = thedilution flow rate through the penstock(s) receivin 2.1.2
i the racrnoactwg liqui releasg upon whlfch the e§luent 9
monitor setpoint is based, as corrected for an¥
recircuiated radioactivity, in volume per unit time.

*(Ceonservatively this value wiil be either zero, if no release s to be conducted from this system,
or the maximum measured capacity of the discharge pump if a release 1s to be conducted )
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oLl L |
Term Definition !%'_%‘Lr'-?—-ag .

F = the flow rate of water through the Fairfield Pumped 2.1.2
Storage Station penstock(s) to which radioactive liquids

are bmn&duscharged during the period of effluent

release This flow rate is dependent upon operational

status of Fairfieid Pumped Storage Station, in volume per

unittime.
f = theeffluent line flow setpoint as determined for the s 12
radiation monitor location, in volume per unit time
fF = the maximum permissible discharge flow rate for re- 2141
leases to the Circulating Water, in volume per unit time.
." = the flow rate of the Nuciear Blowdown Monitor Tank 212
discharge, in volume per unit time.
L = the flow rate of a Waste Monitor Tank discharge, in 21.2
volume per unit time.
e = the flow rate of the Steam Generator Blowdown 2141
discharge, in volume per unit time.
L. = the flow rate of the tank discharge, either fgm or fgp, in 213
volume per unit time.
f = therecirculation flow rate used to mix the contents of a 212
tank, in volume per unit time.
¢ = the maximum permissible discharge flow rate for batch 212 .
releases to the penstocks, in volume per unit time
MPC = MPC_ MPC, MPC, K MPC, and MPC, = the imiting 2.1.2

concéntrations of the appropriate gamma emitting,
alpha emitting, and strontium radionuclides, Fe-S?, and
tritium, respectively, from 10CFR, Part 20, Appendix B,
Table I!, Column 2. For gamma emitting noble gas
radionuchdes, MPC = 2 x 10 uCi/ml.

SF = thesafety factor, a conservative factor used to compen- 2.1.2
sate for engineering and measurement uncertainties SF
= 0.5, corresponding to a 100 percent variation.

(Cily = thelower Limitof Detection (LLD) for radionuclide i in 213
liquid waste in the Waste Monitor Tank, as determined
by the analysis required in ODCM Table 1 1-4, in uCi/ml!

[Cily = theconcentration of radionuclide i in the waste con- 213
tained within the Waste Monitor Tank serving as the
holding facility for sampling and analysis prior to
discharge, in uCi/mil.
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s tion of
Definition it oe

the sum of the concentrations Cg of each measured 21.2
gamma emitting nuclide observed by gamma-ray
spectroscopy of the waste sample, in uCi/ml
the gamma 1sotopic concentrations of the Nuclear 2.1.2
Blowdown Monitor Tank as obtained from the sum of
the measured concentrations determined by the analysis
required in ODCM Table 1.1-4, in uCi/ml
the gamma isotopic concentrations of the Condensate
Demineralizer Backwash effluent (including solids) as
obtained from the sum ef the measured concentrations
determined by the analysis required in ODCM Table 1.1-
4, inuCi/ml
the gamma 1sotopic concentrations of the Waste
tvionitor Tank as obtained from the sum of the measured
concentrations determined by the analysis required in
ODCM Table 1 1-4, in uCi/m!
the gamma isotopic concentrations of the Steam
Generator Blowdown as obtained from the sum of the
measured concentra-tions determined by the analysis
reguired in ODCM Table 1.1-4, in uCi/ml -
the gamma isotopic concentrations of the Turbine
Building Sump as obtained from the sum of the
measured concentrations determined by the analysis
required in ODCM Table 1.1-4, in uCi/m!

[Z(C/MPC))], the sum of the ratios of the measured con-centration of
nuclide i to its limiting value MPC for the Condensate
Demineralizer Backwash

[Z (Ci/MPC))], the sum of the ratios of the measured concentration of

. nuchde i to its limiting value MPC for the Steam

Generator Blow-down Effluent

[Z(C/MPC))], the sum of the ratios of the measured con-centration of
nuchde i to its limiting value MPC for the Turbine
Building Sump Effluent

[Z(Ci/MPC;)] the sum of the ratios of the measured con-centration of
nuchide i to its limiting value MPC for the tank whose
contents are being considered for release. For a WMT, X
= M. Forthe NBMT, X = B
the minimum time for recirculating the contents of a
tank prior to sampling, in minutes.

the volume of liquid in a tank to be sampled, in gallons
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21.2 Liquid Radwaste Effluent Line Monitors

(RM-LS, RM-L7, RM-L9)

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

of (1)

where:
C= the effluent concentration limit (Specification 1.1.2) implementing
10CFR 20 for the site in uCi/ml.

C= the setpoint, in uCi/ml, of the radioactivity monitor measuring the
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 dilution water fiow setpoint as determined prior to the release
point, in volume per unit time.

f= the effluent line flow setpoint as determined at the radiation
monitor location, in volume per unit time.

At the Virgil C. Summer Nuclear Station the Liquid Waste Processing
System (LWPS) and the Nuclear Blowdown System (NBS) both discharge to
the penstocks of the Fairfield Pumped Storage (FPS) Facility through a
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common line. The available dilution water flow (F ) 15 @assumed to be 80
percent of the flow through the FPS penstock(s) (o which liquid effluent 1s
being discharged and is dependent upon operational status of the FPS
Facility. The waste tank flow rates (f, and f,) and the monitor setpoints
(¢ €5 and c) are set to meet the condition of equation (1) for a given
effluent concentration, C. The three monitor setpoints are determined in
accordance with the monitor system configuration for this discharge
pathway. The LWPS discharges through RM-LS, which has setpoint ¢, for
alarm/control functions over releases from either Waste Monitor Tanks 1 or
2. The Nuclear Blowdown discharges through RM-L7, which has setpoint ¢,
for alarm/ control functions over releases from the Nuclear Blowdown
Monitor Tank. These two release pathways merge into a common line
monitored by RM-LS, which has setpoint ¢ for control functions over the
common effluent line. Although the piping is arranged so that simultaneous
batch releases from the two systems could be practiced, operational releases

shall be from only one of the two batch systems at any given time. The
method by which their setpoints are determined is as follows:

1) The isotopic concentration for a waste tank 1o be released is obtained

from the sum of the measured concentrations as determined by the
analysis required in Table 1.1-4

{

S C

s N C +C +C +0 +0C
o ' a s {
'y

f

the concentration of nuchide i, in uCi/ml, as determined oy
the analysis of the waste sample.

Values for Ca, €5, Cy and Ct will be based on most recent available
composite sample analyses as required by Table 1.1-4
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the sum of the concentrations C9 of each measured gamma

emitung nuclide observed by gamma-ray spectroscopy of
the waste sample, in uCi/m|

the effluent concentration of alpha emitting nuclides

observed by gross alpha analysis of the monthly composite
sample, in uCi/m!

the concentration of $r-89 and $r-80 in liquid waste as

determined by analysis of the quarterly composite sample,
in uCi/mi

the measured concentration of H-3 in liquid waste as

determined by analysis of the menthly composite sample,
in uCi/mil

the measured concentration of Fe-55 in liquid waste as

determined by analysis of the quarterly composite sample,
in uCi/ml

The Cg term will be included in the analysis of each batch: terms for
alpha, strontium, Fe-55, and tritium shall be included as
appropriate*. Isotopic concentrations for both the Waste Monitor

Tanks (WMT) and the Nuclear Blowdown Monitor Tank (NBMT) may
be calculated using equation (2)

Prior to being sampled for analysis, the contents of a tank shall be
1solated and recirculated. The minimum recirculation time shall ke

t = ZV/f (3)

the minimum time for recirculating the contents of a
tank prior to sampling

the volume of liquid in the tank to be sampled

the recirculation flow rate used to mix the contents of a
tank
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This is done to ensure that & representative sample will be obtained
Me chanical mixers shall ensure a similar minimum turnover

Once isotopic concentrations for either Waste Monitor Tank 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
imiting concentration of 10CFR, Part 20, Appendix B, Table II,
Column 2 are met at the paint of discharge for whichever tank is
having its contents discharged

|
DF = ;\_

C C
DF = LR + . + " ¥ :
“- MP(" MP( 'a blP(" MpPC MP(" \

~ SF

the sum of the ratios of the measured concentration of
nuclide i to its limiting value MPC for the tank whose

contents are being considered tor release. For a WMT,
X =M. Forthe N MY, X = B.

MPC . MPC_, MPC, MPC, and MPC, = limiting concen-
trations of the appropriate gemma emitting, aipha
emitting, and strontium radionuclides, Fe-55, and
tntium, recpectively, given in 10CFR, Part 20, Appendix
@, Table Il, Column 2. For gamma-emitting noble gas
radionuclides MPC is to be set equal to 2 x 10¢ pCi/ml,
according to the Radiological Effluent Technical Speci-

fications.
the safety factor; a conservative factor used to com-
pensate for engineering and measurement uncer-

tainties

= 0.5, Corresponding to a 100 percent vatiation
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The maximum permissible discharge flow rate, f,, may be calculated
for the release of either the WMT or NBMT First the appropriate

Dilution Factor is calculated by applying equation (4), using the
appropriate concentration ratio term (i.e. M or B)

then,

= -———_.-—4‘— = —d-—" ) y >
[ ® ~“pF BB b/

dilution flow rate to be used in effluent monitor setpoint
calculations, based on 90 percent FPS Station expected flow
rate, as corrected for any recirculated radioactivity

C
F.s00F (1 =D — )
dap ] — MP('

] ]

where

F, = the flow rate through the Fairfield Pumped
Storage Station penstock(s) to which radioactive
liquids are being discharged. F, should normally
fall between 2500 and 448C0 cfs

the concentration of radionuclide i, in uCi/ml, in
the intake of Fairfield Pumped Storage Station
(that is, in the Monticello Reservoir) Inclusion of
this term will correct for possible long-term
buildup of radioactivity due to recirculatior. and
fo: the presence of activity recently released to
the Monticello Reservoir by plant activities. For
expected discharges of liquid wastes, the

summation will be much less than 1 0 and can be
ignored (Reference 6).

ODCM, V. C. Summer, SCEAG: Revision 13 (June, 1920)
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the flow rate of the tank discharge, either famort,,

flow rate of Nuclear Blowdown Monitor Tank discharge
(Conservatively this value will be either zero, if no release is
to be conducted from this system, or the maximum

measured capacity of the discharge pump if a release is to
be conducted )

flow rate of Waste Monitor Tank discharge. (Conserva-
tively this value will either be zero, if no release is to be
conducted from this system, or the maximum measured

capacity of the discharge pump if a release is to be
conducted )

the Dilution Factor from Step 2

Iff, < ., . the release may be made as planned and the flow rate
monitor setpoints should be established as in Step 4 (below). Because
F,. 1s normally very large compared to the maximum discharge pump

capacities for the Waste Monitor Tank and the Nuclear Blowdown
Monitor Tank, it is extremely unlikely that f < {,. However, if a
situation should arise such that f < f_ , steps must be taken to assure
that equation (1) is satisfied prior to making the release These steps

may include decreasing f, by decreasing the flow rate of P N
and/or increasing F_ .

When new candidate flow rates are chosen, the calculations above
should be repeated to verify that they combiiie to form an acceptable
release. If they do, the establishment of flow rate monitor setpoints
may proceed as follows in Step 4 If they do not, the choice of
candidate flow rates must be repeated until an acceptable set is
identified.

Note that if DF = 1, the waste tank concentration for which the
calculation is being performed includes safety factors in Step 2 and
meets the limits of 10CFR 20 without further dilution. Even though

ODCM, V. C. Summer, SCE&G: Revision 13 (June, 1990)
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no dilution would be required, there will be no discharge if minimum
dilution flow is not available, since the penstock minimum flow
interlock will prevent discharg~.

4) The dilution flow rate setpoint*, F, is established at 90 percent of the
expected available dilution flow rate:

F=(09)F (8)

The flow rate monitor setpoint* for tne effluent stream shali be set at
the selected discharge pump rate (normally the maximum discharge
pump rate or zero) f, or f, chosen in Step 3 above.

5) The radiation monitor setpoints may now be determined based on
the values of ZC;, F, and f which were specified to provide compli-
ance with the limits of 10CFR 20, Appendix B, Table Il, Column 2. The
monitor response is primarily to g mma radiation, therefore, the
actual setpoint is based on .‘.‘.Cq.

The setpoint concentration, ¢, is determined as follows
sy C XA (9)
8

A= Adjustment factor which will allow the setpoint to be
established in a practical manner for convenience and to

prevent spurious alarms.
A=fIf 10
t 'dx

IfA = 1, Calculate ¢ and determine the maximum value for the
actual monitor setpoint (cpm) from the monitor calibra-
tion graph.

* Set points for flow rates are administrative limits.

ODCM, V. C. Summer, SCE&G: Revision 13 (June, 1990)
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IfA <1, No reiease may be made Reevaluate the alternatives
presented in Step 3

NOTE: If calculated setpoint values are near actual concentrations
planned for release, it may be impractical to set the
monitor alarm at this vaiue. In this case a new setpoint may
be calculated following the remedial methodology
presented in Step 3 for the case of f, < e

Within the limits of the conditions stated above, the specific monitor
setpoint concentrations for the three liquid radiation monitors RM-
L5, RM-L7, and RM-L9 are determined as follows:

2121 RM-L5 Waste Monitor Tank Discharge Line Monitor:

;  sqah
cus(Se,

M(An (11)

CmisinuCi/ml

*See GENERAL NOTE under 2.1

2122 RM:L7, Nuclear Blowdown Monitoer Tank Dis-charge Line
Monitor:

L‘lezcllu(m (12)
8

CgisinuCi/ml

NOTE:  Inno case should discharge be made directly from
the Nuclear Blowdown Holdup Tank . Its contents
should always be processed via the Nuclear
Blowdown Monitoring Tank.

*See GENERAL NOTE under 2.1

ODCM, V. C. Summer, SCE&G: Revision 13 (June, 1990)
2.0-13



213

2133 RM:-L9, Combined Liquid Waste Proce.sing System
and Nuclear Blow n _Waste Effluent Dischar Lin
Monitor :

The mcnitor setpoint concentration on the
common line, ¢., should be the same as the setpoint
concentration for the moniter on the active individual
discharge line (i.e., ¢,,, or ¢, as determined above).

Co SMAX (C, . Cp) (13)
*See GENERAL NOTE under 21

NOTE: In all cases, ¢, ¢,, and ¢ are the setpoint
concentration values in uCi/ml. The actual
monitor setpoints (cpm) for RM-LS, RM-L7, and
RM-L9 are determined from the calibration graph_
for the particular monitor Initially, the calibra-
tion curves were determined conservatively from
families of response curves supplied by the
monitor manufacturers. A sample s shown in
Figure 2.1-1. As releases occur, a historical
correlation will be prepared and placed in service
when sufficient data are accumulated.

Liquid Radwaste Discharge Via Industrial and Sanitary Waste System
(RM-LS)

In the Virgil C. Summer Nuclear Station liquid waste
effluent system design, there exists a mechanism for discharging
liquid wasies via the Industrial Sanitary Waste System The sample
point prior to discharge is one of the Waste Monitor Tanks. The
analysis requirements are the requirements listed in Table 1.1-4

ODCM, V. C. Summer, SCE&G: Revision 13 (June, 1990)
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This effluent pathway shall only be used when the
following condition is met for all radionuclides, i:

I‘Ulu . l"flu» j (18)

I(- l = the concentration of radionuclide i in the waste con-

o tained within the Waste Monitor Tank serving as the
holding facility for sampling and analysis prior to
discharge, in uCi/ml

IL" Lw = the Lower Limit of Detection, (LLD) for radionuclide i in
the liquid waste in the Waste Monitor Tank as deter-
mined by the analysis required in Table 1.1-4, in uCi/ml.

When the conditions of equation (14) are met, liquid waste may be
released via the Industrial and Sanitary Waste System pathway. The RM-L5
setpoint should be established as close to background as practical to prevent
spurious alarms and yet alarm should an inadvertent high concentration
release occur.

214 team nerator Blowdown, Turbin ildin m n nden-
t mineralizer Backwash Effluent Lines

(RM-L3, RM-L10, RM-L8, RM-L11)

Concentrations of radionuclides in the liquid effluent discharges
made via the Turbine Building Sump, Steam Generator Blowdown, and
Condensate Demineralizer Backwash are expected to be very low or
nondetectable. The first two releases are expected to be continuous in
nature and the last a batch release. All will be sampled in an appropriate
manner as specified in Table 1.1-4 of the ODCM. The Steam Generator Blow-
down Monitors, the Turbine Building Sump Monitor, and the Condensate
Demineralizer Backwash Monitor provide alarm and automatic termination
of release prior to exceeding the concentration limits specified in 10CFR 20,
Appendix B, Table Il, Column 2 at the release point to the unrestricted area.
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In reality, all of these effluent pathways utilize the circulating water as
dilution to the effluent stream, with the arculating water discharge canal
being the point of release into an unrestricted area However, to
compensate for uncertainties in the transit times of activity discharge to the
Industrial and Sanitary Waste System, discharges to that system will not be
credited with dilution for the purpose of monitor setpoint calculations

The Turbine Building Sump and Condensate Demineralizer Backwash
Effluents enter Circulating Water viz the sumps and ponds of the Industrial
and Sanitary Waste System. Steam Generator Blowdown Effluent may ie
released to the Circulating Water either directly in the Condenser outfiow
(the normal flow path) or in the first hours following startup via the
Industrial and Sanitary Waste System for chemical reasons.

For the sake of clarity, two mutually exclusive setpoint calculation
processes are outlined below. Section 2.1.4.1 is to be used wherever Steam
Generator clowdown is being released directly to the Circulating Water in
the Condenser outflow, which is the normal mode. Section 2.1.4.2 is to be
used whenever Steam Generator Blowdown Is being released to the
Industrial and Sanitary Waste System, or diverted to the Nuclear Blowdown
Processing System, both of which are alternate modes. Each section covers
all four monitors (RM-L3, RM-L8, RM-L10 and RM-L11).

NOTE: When Circulating Water 1s unavailable for effluent dilution, releases
containing activity above LLD should be discouraged via pathways
which lead to it. Steam Generator Blowdown should be diverted to
the Nuclear Blowdown Processing System. Condensate Deminera-
lizer Backwash may be diverted to the Turbine Building Sump or not
released. Turbine Building Sump effluent should be diverted to the
Excess Liquid Waste Processing System (These steps are to keep tne
calculated dose to individuals as low as reasonably achievable.)
Furthermore, sampling and analysis of the Industrial and Sanitary
Waste System is to be initiated and the measured concentrations
used in the dose calculations of Section 2.2
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2141  Steam Generator { pwdown Effluent Direct to Girculating

I rm

Equation (1) 15 again used to assure that effluents are in
comphance with the aforementioned specification
ef
F+N

C e

The available dilution water fiow (F_ ) is dependent upen
the mode of operation of the Circulating Water System  Any change
In this value wi!l be accounted for in a recalculation of equation (1),
The Steam Generator Blowdown flow rate (f ) and the Steam
Generator Blowdown monitor setpoints (¢, and ¢, ) are set to meet
the condition of equation (1), The Turbine Building Sump and
Condensate Dimeneralizer effluents will be limited to concentra-
tions less than MPC without claiming dilution (see below) There-
fore, it is not necessary to consider their flow rates or concentrations
in determining the required dilution and monitor setpoints for Steam
Generator Blowdown

For conservatism, the Turbine Building Sump and Conder:-
sate Dem neralizer Backwash monitor setpoints (¢, and ¢.) will claim
no anwuwn from the Circulating **/ater, and will be set at the appli-
cable concentration limit That s

¢&C (15)

The Turbine Building Sump monitor, RM-L8, alarms and
terminates release upon exceeding the monitor setpoint (¢,). The
discharge can then be manually diverted to the Ea.ess Waste
Processirig System. RM-L11, the Condensate Demineralizer Backwash
monitor, alarms and terminates release upon exceeding the monitor
setpoint (c,). The discharge may then be manually diverted to the
Turbine Building Sump or simply delayed.
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RM-L3, the first monitor in the Steam Generator Blowdown
discharge pathway, alarms and terminates release of the stream. The
discharge s then automatically 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 15 redundant to RM-L3 and the setpoint (c,,) will be
determined in the same manner as RM-L3 (¢, )

The method by which the monitor setpoints are
determined is as follows

1) The isotopic concentrations for any release source 10 be of
being released are obtained from the sum of the measured
concentrations as determined in Table 1 1.4 Equation (2) is
egain employed for this calculation

— '

ScasNcecet e
L

¢ v »

the sum of the measured concentrations as determined
by the anzlysis of the waste semple, in uCi/ml

the sum of the concentrations C9 of each measured
gamma emitting ruclide observed by gamma-ray
spectroscopy of the waste sample, in uCi/ml

the measured concentration C, of alpha emitting
composite samg'e, in uCi/ml

the measured concentrations of $--89 and $r-90 in
liquid waste as determined by analysis of the most
recent available quarterly composite sample, in uCi/ml

ODCM, V. C. Summer, SCEAG: Revision 13 (June, 1890)
2.0-18




C = the measured concentration of W-3 in liquid waste
determined by analysis of the monthly composite
sample, in uCi/mi

C, = the measured concentration of Fe-55 in liquid waste as
determined by analysis of the most recent availaule
quarterly composite sample, in uCi/mi

Isotopic concentrations for the Steam Generator Blowdown
System effluent, the Turbine Building Sump Effluent, and
the Condensate Demineralizer Backwash effluent may be
calculated using equation (2).

2) Once isotopic concentrations tor the Steam Generator
Blowdown have been determined, these values are used to
calculat? a Dilution Factor, DF, which is the ratio of the
total dilution flow rate to effluent stream flow rate
required to assure that the limiting concentrations of
10CFR, Part 20, Appendix B, Table Il, Column 2 are met at
the point of discharge.

' NV - SF 16)
DF = = WFC s Sk (
. ¢ o £, C
DF = l\ T — ¢ — 4 . : .+ SF (17)
T MPC, MPC,  MPC_~ MPC, MPC |S
where.

C = C.C,.C,C, and C, measured concentrations as
defined in Step 1. Terms C,, C, C, and C, will be
included in the calculation as appropriate

R
I .\_ e l’ = thesum of the ratios of the measured concen-

{ e, v tration of nuclide i to its limiting value MPC for
the Steam Generator Blowdown effluent
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MPCQ, MPC,. MPC, MPC,, and MPC, are limiting
concentrations of the appropriate radionuclide
from 10CFR, Part 20, Appendix B, Table I, Celumn
2 limits.  For gamma-emitting nobie gas
radionuclices, MPC 15 to be set equalto 2 x 104
uCi/ml

the same generic term as used in Section 2.1.2,
Step 2

05

The maximum permissible effluent discharge flow rate,

fs may now be calculated for a release from the Steam
Generator Blowdown
F_+/ F
Y ds de

o - - B — ] > > (18)
/ DF pr P Ve >21,,

=  Dilution flow rate for use in effluent monitor setpoint
calculations, based on 90 percent of the expected flow
rate of the Circulating Water System during the time of
release and corrected for any recirculated activity
¢

FLeW00F, 1N wutte) (*9)
de g - MPC

i

where

Fo = the flow rate of the Circulating Water System
during the time of the release F, should normally
fall between 1.78 X 10° and 534 X 10° gpm when
the plant i« operating and should be 5000 gpm
when the plant is shutdown and the Circulating
Water Jockey pump is operating
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C, = theconcentiation of radionuchde i, in uCi/ml, in the
Circulating Water System intake, (that 15, in the
Monticelio Reservoir) Inclusion of this term will
correct for-possible long-term buildup of
radioactivity due to recirculation and for the
presence of activity recently released to the
Monticello Reservoir by plant activities. For
expected discharges of liquid wastes, the summa-
tion will be much less than 1.0 and can be ignored
(Reference 6)

A = Flow rate of Steam Generator Blowdown discharge.

(This value normally will be either zero, if no release 1s
to be conducted, or the maximum rated capacity of the
discharge pump (250 gpm), if a release is to be
conducted )

Note that the equation is valid only for DF > 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.

I, = f, releases may be made as planned. Because F s
normally very large compared to the maximum discharge
pump capacity of the Steam Generator Blowdown System,
itis extremely uniikely thatf < f_  However, if a situation
should arise such thatf < {_, steps must be taken to assure
that equation (1) 1s satisfied prior to making the release.
These steps may include diverting Steam Generator
Blowdown to the Nuclear Blowdown Processing System or
decreasing the effluent flow rate

When new candidate flow rates are chosen, the
calculations above should be repeated to verify that they
combine to form an acceptable release. If they do, the
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establishment of flow rate monitor setpoints should .
proceed as foliows in Step 4 If they do .ot provide an

acceptable release, the choice of candidate flow rates must

be repeated until an acceptable set s identified

4) The dilution flow rate setpoint for minimum flow rate, F, is
established at 90 percent of the expected available dilution
flow rate

Fe(09)(F,) (20)

Flow rate monitor setpoints for the Steam Generator
Blowdown effiuent stream shall be set at the selected
discharge pump rate (normally the maximum discharge
pump rate) f, chosen in Step 3 above.

5) The Steam Generator Monitor setpoints may be specified
based on the values of £ C,, ¥, and f which were specified to
provide compliance with the limits of 10CFR 20, Appendix .
B, Table il, Column 2. The monitor response 1s primarily to
gamma radiation, therefore, the actual setpoint is based on
L Cy The monitor setpoint in cpm which corresponds 10
the calculated value ¢ is taken from the monit or calibration
graph. (See NOTE, page 2.0-14) The setpo nt concentra-
tion ¢, 1sdetermined as follows.

s ¥ xb @
£

B = f /A, (22)

IfB = 1, Calculate ¢ and determine the maximum value
for the actual monitor setpoint (¢pm) from the
monitor calibration graph.

L\
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6)

where:

B <1, No release may be made Reevaluate the
alternatives presented in step 3

NOTE: If the calculated setpoint value is near actual
concentrations being released or planned for
release, it may be impractical to set the monitor
alarm at this value In this case a new setpoint may
be calculated following the remedial methodology
presented in steps 3 and 4 for the case f, < f_.

The Turbine Building Sump and Condensate Demineralizer
Backwash monitor setpoints are to be established
independently of each other and without crediting
dilution. They are to be based on the measured radio-
nuchide concentrations of the effluent s‘ream and are to
ensure compliance with the imits of 10CFR 20, Appendix B,
Table il, Celumn 2 prior te dischatge

For each effiluent stream, a concentration factor CF must be
calculated, measuring the nearness of approach of the
undiluted waste stream to the specified limiting condition
of the Maximum Permissible Concentration That is,

(
CF = l ). 4 W‘F « SF (23)
C -
OF,. 8 | N s | « 8N (<4)
J wull o 8L
G | 25
CF, = ~ WFC o - SF (25)
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- MpPc |t = thesum of the ratios of the measured concentration of
' " nuchde i to its imiting value MPC for the Turbire
Building Si'mp effluent

C

( N\ l = thesum of the measured concentration of nuchide i (in

- N e hquid only) to its imiting value MPC for the Condensate

Demineralizer Backwash effluent

CF, = the concentration factor for the Turbine Building Sump
Effiuent
CF, = the concentration factor for the Condensate Demin-
eralizer Backwash Effluent

jii

u SF = the generic engineering safety factor used in Section
Ff 212,5tep2.

= 05

IHCF 1, calculate ¢ and determine the actual maenitor
setpoint (cpm) from the calibration curve

- IfCF > 1, no release may be made via this path. The

f release must either be delayed or diverted for
additional processing Because of spurious
alarms, these remedial steps may be required
: if the monitor setpoints are only near the
! actual concentrations being released

Within the limits of the conditions stated above :he
‘ specific mo: _ rsetpoint concentrations for the two Steam
‘ Generator Blowdown monitors RM-L3 and RM-L10 and the
-2tpoint concentrations for RM-L8 and RM-L11 may now be
calculated. Because they are primarily sens tive to gamma
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radiation, their setpoints \. || be based on the concen-
trations of gamma emitting radionuchides as follows

21411 For RM-L3, Steam Generstor Blowdown Dis-
¢charge initial moniter, and for RM-L10, Steam Generator
Blowdown Dischargs final monitor

or s
(‘w ¢

\‘- .
5 — ¢ '

8 (B (26)

= the isotopic concentration of the Steam Generator

l 2 Cels Blowdown effluent as obtained from the sum of the
‘ measured concentrations determined by the analysis
required in ODCM Table 1.1-4, in uCi/ml.
*See GENERAL MOTE under 2.1
21412 For RM-L8, Turbine Building Sump Discharge
nitor:
Where
‘r‘ll‘, r* CFy (27)

l N\ e I = The gamma isotopic concentration of the Turbine Building
- )T Sump effluent as obtained from the sum of the measured
’ concentrations determined by the analysis required in ODCM
Table 1.1-4, in uCi/ml

CFy = The Turbine Building Sump Effluent Concentration Factor
from equation (24).

*See GENERAL NOTE under 2.1

21413 ForRM-L11, Condensate Demineralizer Backwash

Discharge Monitor
b= l - Clo*CFy (28)
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= The gamma isotopic concentration of the Condensate

! X Celo Demineralizer Backwash effluent (including solids) as ob- ;
P tained from the sum of the measured concentrations ;
determined by the analysis required ODCM Table 1.1-4, in i

uCi/ml |

CFp = The Condensate Demineralizer Backwash Effluent Concen-
tration Factor from equation (25)
*See GENERAL NOTE under 2.1

2142 Steam Generator Blowdown Effluent Not Directly to Circu- )

latin r(Altern

Equation (15) 1s again used to assure that effluents are in
compliance with the aforementioned specification before dilution in
the receiving water

C=C

Because dilution 1s not considered in the setpoint calculation, it s not 0
necessary to calculate maximum permissible discharge flow rates or
anticipated available dilution flow rate.

The functions of the four monitors whose setpoints are to )
be established are described in Section 2 1.4 1 above The method for h
the determination s as follows:

1) If & release s found to be permissible, “low rate monitors
for the active effluent streams (Steam Generator
Blowdown - f , Turbire Building Sump - f, and
Cordensate Demineralizer - f.,) may have their setpoints
established at any operationally convenient value. Since
10CFR 20 15 to be complied with before dilution, the flow

rate of discharges is irrelevant
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The Concentration Factor of equations (23) - (25) 15 again
used 10 ensure the permissibility of the release

N s a8 (29)
- MPC |s

In which all terms are defined in subsection 1 131 and
subscripts T, D, and § refer respectively to the Turbine
Builaing Sump Effluent, the Condensate Demineralizer

Backwash Effluent, and the Steam Generator Blowdow.-
Effluent

IfCF < 1, calculate ¢ and determine the actual monitor setpoint
(com) from tne calibr- "N curve

HCF > 1, no release may be made via this path. The release must
either be delayed or diverted for additional processing
Because of Spurious alarms, these remedial steps may be

required if the monitor seétpoints are only near the actual
concentrations being released

Within the above imitation, setpoint concentrations may
now be calculated for the four effluent monitors. Because they are
Primarily sensitive to 9amma radiation, their setpoints will be based
on the concentrations of 9amma emitting radionucliges as follows
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21421 For RM-L8, Turbine Building Sump Discharge
Monitor (using equation (27) above)

- CF

TP L
“r® |l g |7 7
¢

The gamma isotopic concentration of the Tur.. == 2.iding
sump effluent as obtained from the sum of the meat *ed
concentrations determined by the analys:s required in
ODCM Table 1.1-4, in uCi/ml

The Turbine Building Sump Effluent “oncentration Factor
from equation (24)

*See GENERAL NOTE under 2 1

21422 ForRM-L11, Condensate Demineralizer Backwash
Discharge Monitor (using equation (28) above)

* !
: N\ _
(Usl—‘.‘u (I'U
£

the gamma isotopic concentration of the Condensate Demin-
eralizer Backwash effluent (including solids) as obtained from
the sum of the measured concentrations determined by the
analysis required in ODCM Table 1.1-4, in uCvml

= The Condensate Demineralizer Backwash Effluent Concen-
tration Factor from equation (25)

*See GENERAL NOTE under 2.1
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2) The Concentration Factor of equations (23) - (25) is again
used to ensure the permissibility of the release:

&1
CF = l\ — | SF
- MPC
£ s
P Bl PR
1= = Wpc |
g
(‘I'Uz ‘ m-l }U + SF
N\ f (29)
CF, — | . SH
" - MPC |%

in which all terms are defined in subsection 1.1.3.1 and
subscripts T, D, and § refer respectively to the Turbine
Building Sump Effluent, the Condensate Demineralizer
Backwash Effluent, and the Steam Generator Blowdown
Effluent.

IfCF = 1, calculate c and determine the actual monitor setpoint
(cpm) from the calibration curve

IfCF > 1, no release may be made via this path. The release must
either be delayed or diverted for additional processing
Because of spurious alarms, these remedial steps may be
required if the monitor setpoints are only near the actual
concentrations being released

Within the abo. umitation, setpoint concentrations may
now be calculated for the four effluent monitors. Because they are
primarnly sensitive to gamma radiation, their setpoints will be based
on the concentrations of gamma emitting radionuclides as follows:
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21421 For RM-L8, Turbine Building Sump Discharge
Mmmmm)'

where

= The gamma isotopic concentration of the Turbine Building
. S¢ I., Sump effluent as obta:ned from the sum of the measured
P concentrations determined by the analysis required in
ODCM Table 1.1-4, in uCi/ml|

CF, = The Turbine Building Sump Effluent Concentration Factor
from equation (24)

*See GENERAL NOTE under 2 1

21422 For RM-L11 Condensate Demineralizer Backwash
ngh!rn Monitor (using equation (28) above)

('U S

o™ @,

S ¢
T

where:

= the gamma isotopic concentration of the Condensate Demin-
| o eralize. Backwash effluent (including solids) as obtained from

the sum of the measured concentrations determined by the
analysis required in ODCM Table 1.1-4, in uCi/ml.

CF, = The Condensate Demineralizer Backwash Effluent Concen-
tration Factor from equation (25).

*See GENERAL NOTE under 2.1

ODCM, V. C. Summer, SCE&G: Revision 13 (June, 1990)
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Figure2.11
Example Liquid Effluent Monitor
Calibration Curve

4 0° 10° 10 10 10 1:

Count Rate (¢cpm)
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21423 For RM-L3, steam Generator Biowdown Dis
-

' -
¢harge initial monitor, and RML-10, Steam Generator
Blowdown Discharge final monitor:

‘g 8 I l Cols * CFy (30)
L)
where
l }_ (." I " = The sotopic concentration of the Steam Generator Blow-
¢ down effluent as obtained from the sum of the measured

concentrations determined by the analysis required in
ODCM Table 1.1-4, in uCi/m|

CF, = The Steam Generator Blowdown Effluent Loncentration
Factor from equation (29)

*See GENERAL NOTE under 2.1,

ODCM, V. C. Summer, SCE&G: Revision 13 (June, 1990)
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22 Doss \alculation For Liguid Effl nts

The method of this section s to be used in all cases for calculating
doses *o individuals from routine hquid effluents. Four notes at the end of

the section confirm the values which Certain parameters are to be assigned in
some special cases

2.2 quid Effluent lculation Parameter

Term Q!finigign

3 = the site related ingestion dose commitment
factor to the total body or any organt, for
each identified principal gémma and beta
emitter listed in Table 2. 2-3 in mrem-m| per
hr-pC

Bioaccumulation Factor for nuchide 1, in fish,
pCi/Kg per pCi/l, from Table 2.2-1

the average concentration of radionuclide,
| In undiluted liquid effluent during time

period At, from any iquid released in
uCi/m|

a dose conversion factor for nuchlide, |, for
adults in preselected organ, v, in mrem/pgi
found in Table 2.2.2

the cumulative dose commitment to the
total body or any organ, 1, from the hquid
effluents for the total time period, LAt in
mrem (Ref. 1)

Dilution Factor from the near field area
within one-quarter mile of the release
PoINnts to the potable water intake for adult

water consumption; forv. ¢ Summer,
D =1
w

the near field average dilution factor for C.
during any liquid effluent release

1.14 x 10%, units conversion factor =
(106 pCi/uCi) (103 mi/l) + 8760 hr/yr

ODCM, V. C. Summer, SCERG: Revision 13 (June, 1980)
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iquid Effluen S lculation Paramet ntn '

Aty = thelength (in hours) of a time period over 222
which concentrations and flow rates are
averaged for dose calculations

U, = 21 kg/yr, fish consumption (adult) 222
(Reference 3)

U = 730 kg/yr, water consumption (adult) 222
(Reference 3)

2 = applicable near-field dilution factor when 222
go additional dilution 15 to be considered,
=

222 Methodology

The dose contribution from all radionuchides identified n higuid
effluents released to unrestricted areas s calculated using the following

expression:
P, b ¥ . .
b= l e MCLE, (31) . ‘
i L

A = Ko((U*/D*) + U,BF) DF‘ (32) ‘

3

(33) l

NOTE 1 If radioactivity in the Monticello Reserveir (C ) becomes > the
LLD specified in ODCM, Table 1 1-4, that concentration must
be included in the Dose determination. For this part of the
dose calculation, F, = 1 and At, = the entire time penod for
which the dose 1s being calculated.

NOTE 2 During periods when the Circulating Water Pumps are not in
operation, the possibility of leakage of activity from the
Industrial Water System will be accounted for as follows.
Sampling of the liquid in the Sanitary and Industrial Waste

ODCM, V. C. Summer, SCERG: Revision 13 (June, 1990)
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NOTE 3

NOTE 4

System will be initiated, and the measured concentrations of
radionuchides will be used in the dose calculations with F, = 1
and At, = the entire time period for which the dose s being
calculated

During periods when the Circulating Water Pumps are in
operation, any releases to the Sanitary and Ir dustrial Waste
System are to be credited with dilution in Circulating Water for
dose calculation purposes, even though such dilution was not
claimed in the setpo:nt calculation. When taken in union with
the note above, this procedure results in some overestimation
of dose to the population because discharges made to the
Sanitary and Industrial Waste System just before loss of
Circulating Water will be counted twice in the dose calculatior
process

If radicactivity in the Service Water becomes > LLD as
determined by the analysis required by ODCM, Table 1.1-4,
that concentration must be included in the Dose
determination. Frr this part of the dose calculation, F, = 1
and At = the en, *e time since the last Service Water sample
was taken

ODCM, V. C. Summer, SCERG: Revision 13 (June, 1990)
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BIOACCUMULATION FACTORS*

TABLE 2.2

(pCikg per pCi/liter)

ELEMENT

FRESHWATER FISH

M

C
F

Na
p

Cr

Mn
Fe
Co

Ni
Cu
Zn

Br
Rb
St

Y
2r
Nb

Mo
T¢
Ru

Rh
Sb
Te

|
Cs
Ba

La
Ce
Pr

Nd
W
Np

"Valuesin Table 2 2-1 are taken from Reference 3, Table A-1

OBCM, V. C. Summer, SCEAG: Revision 13 (June, 1990)
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TABLE2.2-2

Page 1 0f2

ADULT INGESTION DOSE FACTORS*
(mrem/pCiingested)

NUCLIDE | BONE LIVER | T.BODY | THYROID | KIDNEY' | LUNG Gl-LLI

H-3 NO DATA | 1.05€-07 | 1.05E-07 | 1.056-07 | 1.056-07 | 1.056-07 | 1 O5E-07
C-14 2.84E-06 | 568E-07 | S68E-07 | 5.68E-07 | S68E-07 | 5 6BE-07 | 5 68E-07
F18 6 24E-07 | NODATA | 692E-08 | NODATA | NODATA | NODATA | 1.85E.08
NA-24 1.70€-06 | 1 70E-06 | 1 70E-06 | 1.70E-06 | 1 70F-06 @ 107E-06 | 1.70€E-06
P32 193E-04 | 1.20E-05 | 746E-06 | NODATA | NODATA | NODATA | 2.17€-05
CR-51 NO DATA | NODATA | 2 66E-09 | “ S9E-09 | 586E-10 | 253F-09 | 6 69E-07
MN-54 NO DATA | 4576-06 | 8 72E-07 | NODATA | 1.36E-06  NODATA | 1.40E-05
MiN-56 NO DATA | 115€-07 | 204E-08 | NODATA | 146E-07  NODATA | 3 67E-06
FE-55 275E-06 | 190E-06 | 443E-07 | NODATA [NODATA | 106E-06 | 1.09€-06
FE-59 4 34E-06 | 1 02E-05 | 391E-06 | NODATA | NODATA | 2 85E-06 | 3 40E-05
CO-57 NO DATA | 1.156-06 | 1.87E-06 | NO DATA | NODATA  NO CATA | 3 92E.06
CO-58 NO DATA | 7 456-07 | 167E-06  NODATA | NODATA | NODATA | 151E-05
¢0-60 NO DATA | 2.14E-06 | 4 72E-06 | NO DATA | NO DATA | NO DATA | 4.02E-05
NI-63 1 30E-04 | 901E-06 A 4 36E-06 | NODATA | NODATA | NODATA | 1 B8E-06
NI-65 5 28E-07 | 6.86E-08 | 313E-08 | NODATA | NODATA | NODATA | 1.74€-06
CU-64 NO DATA | 8 33E-08 | 391E-08 | NODATA | 2.10E-07 | NODATA | 7.10E-06
IN-65 4 B4E-06 | 1.54E-05 | 6 76E-06 | NODATA | 1 03E-05 | NODATA | 9 70E-06
IN-69 103E-08 | 197608 | 1.37E-09 | NODATA | 128E-08 | NODATA | 2 96E-09
BR-83 NO DATA | NODATA | 402E-08 | NODATA | NO DATA | NO DATA | 5 79€.08
BR-84 NC DATA | NODATA | 521E-08 | NO DATA [ NODATA | NODATA | 4 09E.13
BR-85 NO DATA | NODATA | 2 14E-09 | NO DATA | NO DATA | NO DATA | LTE-24**
RB-86 NO DATA | 2 11E-05 | 9.83E-06 | NODATA | NODATA | NODATA | 4 16E-06
RB-88 NO DATA | 6 0SE-08 | 3.21E-08 | NODATA [ NODATA | NO DATA | 8 36E.19
RB-89 NO DATA | 401E-08 | 2 82E-08 | NODATA | NODATA | NODATA | 2 33E.21
SR-89 3.086-04 | NODATA | 8.84E-06 | NODATA | NODATA | NODATA | 4 94E-05
SR-90 7 58E-03 | NODATA | 186E-03 | NODATA | NCDATA | NODATA | 2 19E.04
SR-91 567E-06 | NODATA | 2.29E-07 | NO DATA | NO DATA | NO DATA | 2 70€-05
SR-92 2.156-06 | NODATA | 930E-08 | NODATA | NO DATA | NODATA | 4 26E-05
Y-90 9 62E-09 | NODATA | 2.58E-10 | NO DATA [ NODATA | NO DATA | 1 02E.04
Y-91M 909E-11 | NODATA | 352E-12 | NODATA | NODATA | NODATA | 2 67E-10
Y-91 141E-0” | NODATA | 3.77€6-09 | NO DATA | NO DATA | NO DATA | 7 76E-05
Y-92 845E-10 | NODATA | 247E-11 | NO DATA [ NODATA | NODATA | 1 48E-05
Y-93 2 68E-09 | NODATA | 740€-11 | NODATA | NO DATA | NODATA | 8 SOE-05
ZR-95 3.04E-08 | 9 7SE-09 | 6 60E-09 | NODATA | 153E-08 | NODATA | 3 09E-05
2R-97 1 68E-09 | 3.39€-10 | 1.556-10 [ NODATA | 5.12E-10 | NO DATA | 1 05€-04
NB-95 6.22E-09 | 3 46E-09 | 186E-09 | NODATA | 3.426-09 | NODATA | 2 10£-05
MO-99 NO DATA | 4 31E-06 | 8 20E-07 | NODATA | 9 76E-06 | NO DATA | 9 99E-06

*Valuesin Table 2 2-2 are taken from Reference 3, Table E-11
**Lessthan E-24
ODCM, V.C. Summer, SCE& G Revision 13 (June 1990)
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TABLE 2 2-2 (continued)

Page 2 of 2

NUCLIDE |

TC-99M
TC101
RU-103

BOME

| 247€E-10
| 2 S4E-10
1 B5€-07

LIVER

| 698E-10
. 366E-10
| NO DATA

GI-LLl

413807
110E-21
2 16E-05

|_T.BODY | THYROID | KIONEY | LUNG |
{ 9E-09 | NODATA | 1.06E-08 | 34210 |
|
|

9E-09 | NODATA | 6 59E-09 | 18710 |
_NODATA | 7 06E-07 | NO DATA |

RU-108
RU-106

1 54€-08
| 2 75€-96
| 1 60E-07
| 2 8OE-06

- NODATA

NO DATA
1 48E-07
5 29€-08 |

+-

NO DATA
NO DATA
6 79E-09

NO DATA |

NO DATA

199€-07 | NODATA |
$ 31606 | NODATA |

2 91E-07

' NO DATA

|
|

2 18E-06 |

9 42E-06
1 78€-04
6 04E-05
7 95E-05

' 1.79E-06
2 69E-06
6 77€-06

| 9.71€-07 |
| 2 42€-06 |

2 00E-08

8 256.07

"1 82E-09 | NODATA

B O6E-07 |

1. 73E-06 J

1 09€-05
2 75E-05

1 38E-06

+

NO DATA |
NO DATA j

19878-05
1 07€-08
2.27E-05

| 118E-08

| 395E-08 |

4 29E-06

2 38E-C8
1.82E-06
7 €5E-09

8 15E-08

3 95€-06 |
| 241E-08 |

4 4BE-07
4 80E-05

NO DATA |

NO DATA

1 326-07 | NO DATA |

8 68E-06
5 79€-05
2 37E-08

| 846E-07

8 23€-09
1 63E-06 |

7.05€-07 |

6.22E-09
1.53€-06

! 34E-06
162E-08
1 80E-06

8576-06 | NODATA |

8 63E-08 |
157€-05 |

NO DATA

l

NO DATA |

8 40E-05
2. 79E-09
7.71E-05

2 23E-06

8 BOE-07
341£-06

| 1.90£-07

1 89E-04
1 95€-03
1 90E-05

3 48E-06 |
1 02€-05 |
8 65€.07 |

NO DATA
NO DATA
NO DATA

-

|

|

|

192E-06
1 57€-06
102E-07

|
- |
|
!
|
?
1
?
d
-+
‘r
|
|
|

4 43€-07

7.53E-07

| 1.038-07

4 28E-07

3 63E-04
4 99E-06
7 65E-05

4 31€6-06 |
4 58E-07
1 86E-06 |

NO DATA

| NO DATA

NO DATA

|

|

| 2.22E-06

251E-10
131€-06

6 22€E-05
6 51E-06
797€-05

121E-04
1 85€-05

| 7 14E-05

NO DATA
NO DATA
NO DATA

4 79€-05 |
1.43€-05
3.70E-05

1.59E-05
196E-06
123E-05

2 59E-06
2 92E-06
2 11E-06

5 52E-08
9 70E-08

RTINS, TN

2 03E-05 |

1 09E-07 |
691E-1
2 S5E-08 |

5 40€-08
2 BAE-09
1.33E-06

NO DATA
NO DATA
NO DATA

8 01E-08
6 46E-11 |
8 67€E-09

791E-09

392611 |

. 1 46E-08

4 65E€-13
172€-07

- 4 18E-05

4 71€-08
2 13E-08
2 50E-09

3.56E-1
2.19E-1
1.26E-09

1.59E-09
1 34E-09
3 33E-10

NO DATA
NO DATA
NO DATA

NO DATA

331E-MN
1.85¢E-1

2 02E-11
1.24E-11
NQO DATA

2.22€-17
3 00E-26
9 25€-05

1.28E-10
9 36E-09
1.65E-09

S82E-11
6 33E-09 |
1.22€-06 |

1 45E-1
7 18E-10
135610

NO DATA
NO DATA
NO DATA

NO DATA

2 94E-09
5.37€-10 |

NO DATA
NO DATA
NO DATA

4 25€-07
2.42E-05
4 50E-05

4 88E-07
9 20E-09
301E-M

2.04E-07
3.69€-09
125E-1

2 62E-08
4 56E-10
153€-12

NO DATA
NO DATA
NO DATA

1.21€-07 |
2 13€-09
7 05E-12

NO DATA
NO DATA
NO DATA

1 65€-04
4 03E-05
4 33818

6 25€-09
1.03E-07
1.19€-09

7.27E-09
8 61E-08
1.17€-10

4 35E-10
301€-08

| 645E 11

NO DATA
NO DATA
NO DATA

4 256-09 |
NO DATA | NO DATA

3.65€-10 |

NO DATA
NO DATA

ODCM, V.C Summer, SCE&G Revision 13 (June 1990)
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(mrem/hr per ,Ci/ml)
Page 1 of 2

NUCLIDE BONE LIVER T.BODY | THYROID | KIDNEY LUNG GI-LLI
H3 | NODATA BUBE-O0 BOBE+00 BOBE+00 T00 BOBE+ 00 BOBL+ 00
C-14 3156404 /620E+03/630E+03 630E+03|630E+03|[630E+03|630E+03
F18 6 69F + 01 | NODATA | 7 42€ + 00 | NO DATA | NODATA | NODATA | 1 98C + 920
P-32 462E+07 |287E+06|179E +06 NODATA | NODATA [ NODATA | 5 20F + 06
CR-51 NO DATA | NODATA | 149E +00 | B94E-01 | 329E-01 [198E+00 |3 76E+02
MNSE A TOE+03 |OOBE+02 | NODATA | 142E+03 46E +
MN-56 NO DATA [120E+02 (2 12E+0' | NODATA [152E +02 | NODATA | 3 82E + 03
FE-55 8B7E+02|613E+02|143E+02 NODATA | NODATA [342E +02 352E+02
FE-59 . : B . A . . 1 .
CO-57 NODATA [233E+02 3 79E+02| NODATA | NODATA [ NODATA | 7 95E 4+ 02
CO-58 NO DATA | 1516 +02 |3 39E + 02 | NODATA | NODATA | NODATA | 3 06E + 03
NI-6 419E+04 [ 291E+03/141E+03 | NODATA | NODATA | NODATA '607E + 02
NI-65 170E+02[221E+01 /1016401 NODATA | NODATA | NODATA |5 61E + 02
CU-64 NO DATA |169E+01 + HE!?OT‘ 144E + 03
ZN-65 2.36E+04 |7 50E+04|339E+04| NODATA [502E+04 | NODATA |4 73E + 04
ZN-69 SO02E+01/960E+01 667E+00| NODATA |6 24E + 01| NODATA | 1 44E + 01
BR83 438F+01 | NODATA" NO DATA |6 30E+01
BR-84 NO DATA | NODATA |567E+01 | NODATA | NODATA | NODATA | 4 45€ - 04
BR-85 NO DATA | NO DATA | 2 33E + 00 | NO DATA | NODATA | NO DATA | 1.09E - 15
REB6 NODATA [103E + +04 [NODATA [ NODATA [NODATA 13 03¢+ 04
RB-88 NO DATA | 2. 95E +02 | 1 56E + 02 | NO DATA | NODATA | NODATA | 4.07¢ - 09
RB-89 NO DATA | 195E+02 | 137E+J2 | NODATA | NODATA | NODATA | 1.13F - 11
SR-89 |4 7BE+04 ATA [137E+03 | NODATA | NODATA | ATA +
SR-90 118E+06 | NODATA | 2 88E + 05 | NODATA | NODATA | NO DATA | 3 48E + 04
SR-91 8 79€ + 02 | NODATA |3 556 +01| NODATA | NODATA | NODATA | 4 19 + 03
SR-G, 333E+02 ATA (144t +01 | NODATA | NODATA NODATA 660E~03
Y-9 1380 +00 | NODATA | 369E-02 | NODATA | NODATA | NODATA | 1.46F + 04
Y-91M 1.30E-02 | NODATA | S.04E-04 | NO DATA | NODATA | NODATA | 3.82E-02
Y91 ¥ + "NODATA | §. . NODATA [1.11E + 04
Y-92 121€-01 | NODATA | 3.53E-03 | NODATA | NODATA | NODATA | 2.12E + 03
Y-93 383E-01 | NODATA | 106E-02 | NODATA | NODATA | NODATA | 122E+04
ZR-8% < . - 60 F-01 INODATA |1 39E + 00 .
ZR-97 153E-01|309€E-02 | 141E-02 | NODATA | 467E-02 | NODATA |957E + 03
NB-§5 447E+02|249E+02| 1348 +02 | NODATA | 2 46E +02 | NODATA | 1.51E + 06

TABLE 2 2-3
SITERELATED INGESTION
VOSE COMMITMENT FACTOR, A *

*Calculated using equation (32) and Tables 2 2-1 and 2 2-2

ODCM, V.C. Summer, SCEEG Revision 13 (June 1990)
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TABLE 2 2.3
SITERELATED INGESTION
DOSE COMMITMENT FACTOR, A, *
(mrem/hr per pCimi)

Page
NUCLIDE | BONE LIVER T.BODY
WOW— TNOBATE 432+ 0T T 0T
TC-99M 294E -02 | 832€-02 | 1.06E + 00
TC-101 303E-02 | 436E-02 428F 01
RUT03 188E+01 A -0
RU-10% 1656 +00| NODATA | 652E - 01
RU-106 295€ +02  NODATA |3 73E+0
AGTIOM [Td2E+01 1 31E+01 17 B0E+00
SB-124 2 40E +02 |4 53E + 00 | 9.50F + 01
SB-12§ 153E+402/17iE+00|365E+01
TE-126M §7§!¢6§ 16“455 +02
TE-127M |7 05E +03|252E + 03 | 8.59F + 02
TE-127 114E+02 |4 11E+011248E+01
TE-120M |9 + + 1 B
TE-129 327E+01|123E+01|7.96E +00
TE-131M | 1 88E +03 |8 81E + 02| 734 + 02
TE-131 | + O + .
TE-132 | 262E+03|1.70E + 03, 1.59€ + 03
1-130 901E +01|266E+02|105E+02
T137  |496E+02 v +
1-132 2A42E+01/647E+01|2.26E +01
1-133 169E +02|294E + 02 [897E + 01
I-134 T 26E + 01 | + 01723+
1-135 528E+01|138E+02|510E+01
CS-134 303E+05|721E +05 | 5.89E + 05
€S-136 |3 1JE+04]1 +05 | 901E+04 |
CS-137 388BE+05/531E+05/|348E +05
CS-138 269E +02531E+02|263E+02
BATT39 |O00E+00 | 641E-03 | 264E. 01 |
BA-140 188E+03|[2376E+00|123€ .02
BA-141 427E+00| 3.306-03 | 148E -0
EZ J—— , + : . -01
WA140 358E-01|180E-01|476E-02
LA-142 183E-02  8B33E-03|2076-03
CE-143 1T47E-01 | 104E+02 | 116E-02
CE-144 418E+01 1776 +01|224E + 00
PR3 |1 32E+00| 5 28E-01 16853E-
PR-144 431E-03 | 179€E-03 | 2.19€-04
ND-147 9 00E-01|104E +00| 6 22€-02
W-187 | + 255E+ 02 + O
NP-239 128E-01|125€-02 | 691E-03

20f2

NO DATA
' NO DATA

NO DATA
NO DATA
A
SB1E-01 |
1 56E.01 |
+
1 BOE + 03
8 48E + 01
d11E +
251E+01
139E+01
T69E+ 01
1876 +03
2 25€E+04
+
2 26E+03
4 32E + 04
+
911E+03
NO DATA

NO DATA
NO DATA

NO DATA
NO DATA
NO DATA

NO DATA
NO DATA
NODATA
NO DATA
NO DATA
NO DATA
NO DATA
NO DATA

THYROID = KIDNEY |

NUUKIK & LSEOU!

11.26E + 00

7 B5E -0
+

213E+ O

5 69E + 02

+

' NO DATA

NO DATA

2 B6E + 04
4 66E + 02
+
1378+ 02
8 92E + 03
+
163E+04
4 15E + 02
: +
103E+02
S 13E+02
46E +
2228 +02
2 33E + 05

"NODATA [6 97 + 04

+
1.88E + 05
3 90E + 02

8 05€ -0
307E-03

"NODATA |1 73E. 0%

1
NO DATA
NO DATA

4 60F - 02
1 04E + 01
101E-03
6 08E - 01

ATA |
NO DATA |

=
| 391€-02

1 15!#61

305607

LUNG

407€-02
2 23€-02
A
NO DATA
NO DATA

187E + 02
1 18E + 02

NO DATA
NO DATA

NO DATA
NO DATA

NO DATA
NO DATA

NO DATA
NO DATA
NODATA
NO DATA
7 75E + 04

+
5 99E + 04
3 85€ + 01

1.35€ + 00
1 87E - 03
1 15E- 07 |
NO DATA

NO DATA
NO DATA

NO DATA
NO DATA
NO DATA
NO DATA

ODCM, V.C Summer, SCE&G Revision 13 (June 1990)
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Gl-LLI

NODATA [TO/E+03

492E + O
131€-13
21k +
101E+03
191E + 04
; +
681E +03
169E + 03
1. .
2. 36E + 04
9 03E +03
+
247E+ NN
8 74E 4+ 04
! +
8 02€ + 04
2.29€ + 02

"NODATA TS 36E+03

'NODATA [TB7E+ 02

.
122€+ 01
2 64E + 02

1.56E + 02
1 26E + 04

9SSE+03 | 142E+04

1 03E + 04
2 27€-03

1 60F + 01

3 BBE + 03
2 06E - 09
<
1326+04
6 08E + 01

NO DATA
T E3E 0T TNOBATA T3 0TS 0T

3 90E + 03
141E + 04

S77E+03

6.19F - 10
4 99¢ + 03
+

2.57€ + 03



© UIQUID RADWASTE TREATMENT SYSTEM
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FF T
ffluent Monitor in
The calculated setpoint values will be regardeu as upper
bounds for the actual setpoint adjustments. That is, setpoint adjustments
are not required 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

Calculated monitor setpoints may be added to the ambient
background count rate

311 Gaseous Effluent Monitor Setpoint Calgulation Parameters

Term
C, =
C" =

¢ =
¢ =
D, =
D, =
F' “
f =

Section of

Definition Initial Use
count rate of a station vent monitor (31.2)
corresponding to grab sample radio-
nuclide concentrations, X,,, as deteemined
from the monitor's calibration curve, in cpm
the count rate of the monitor on vent v (3.14)
corresponding to X ' uCi/cc of Xe-133, in cpm.
count rate of the gas decay system (3.1.3)
monitor for measured radionuclide
concentrations corrected to discharge
pressure, in cpm
the count rate of the waste gas decay (3.1.4)
system monitor corresponding to the
tatal nobie gas concentration in cpm.
limiting dose rate to the skin (3000 (3.1.2)
mrem/year).
limiting dose rate to the total body (31.2)
(500 mrem/year).
the flow rate in vent v (cusec) (3.1.2)
(1 c/sec = 0.002119 ¢fm)
the maximum permissible waste gas (3.1.3)

discharge rate, based on the actual
radionuclide mix and skin dose rate (ccsec)

ODCM, V. C. Summer, SCE&G: Revision 13 (Jure 1990)
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Section of
Definition Intial Use

the maximum permissible waste gas (3.1.3)
discharge rate, based on the actual
radionuchde mix and total body dose rate (cusec)

the maximum permissible waste gas 3.1.3)
discharge rate, the lesser of f and f (cusec)

the conservative maximum per- (314)
missible waste gas discharge rate
based on Kr-89 skin dose rate (cusec)

the conservative maximum permissible (3.1.4)
waste gas discharge rate based on
Kr-89 total body dose rate (cc/sec)

total body dose factor due to gamma (3.1.2)
emissions irom isotope | (mrem/year
per uCi/m’) from Table 3 1.1

total body dose factor for Kr-89, the most (31.3)
restrictive 1sotope from Table 3 1-1
(mrem/yr per uCi/m?)

Skin dose factor due to beta emissions (3.1.2)
from isotope | (mrem/yr per uCi/m?)
from Table 3 11

Skin dose factor for Kr-89, the most restrictive (31.3)
isotope, from Table 3.1-1 (mrem/yr per uCi/m?)

air dose factor due to gamma emissions (31.2)
from isotope | (mrad/yr per uCi/m?) from
Table 3.1-1

airdose factor for Kr-89, the most restrictive (31.3)
isotope, from Table 3.1-1 (mrad/yr per uCi/m?)

count rate per mrem/yr to the skin (3.1.2)

count rate per mrem/yr to the total (3.1.2)
body

conservative count rate per mrem to (3.14)
the skin (Xe-133 detection, Kr-89 dose)

conservative count rate per mrem to (3.1.4)

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

ODCM, V. C. Summer, SCERG: Revision 13 (June 18%0)
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Section of

finition Initial
Initial Use

count rate of the waste gas decay (3.1.3)
system noble gas mon-:ar at the
alarm setpoint, in cpm

count rate of a station vent noble gas (3.1.2)
monitor &t the alarm setpoint, in cpm.

countrate of the containment pur, (31.2)
noble gas monitor at the alarm setpoir.¢, in cpm

count rate of the plant vent noble gas (3.1.2)
monitor at the alarm setpoint, in cpm

the concentration of noble gas radio- (3.13)
nuch ¢ a waste gas decay tank, as

cor - 127 0 the pressure of the dis-

chaiy - ream at the point of its flow

measu.ement in uCi/cc.

the measured concentratior of noble
Qés radionuchide 1 in the.iast grab
semple analyzed for vent v in uCi/cc.

the total noble gas concentration in a waste
gas decay tank, as corrected to the pressure
of the discharge stream at the point of its
flow measurement in uCi/cc.

a concentration of Xe-133 chosen to be in the
operating range of the moniter on vent v in uCi/cc

the highest annual average relative concentra-
tion in any sector, at the site boundary in seym3

mrem skin dose per marad air dose

the safety factor applied to each of the two

vént noble gas monitors (plant vent and contain-
mert purge) to assure that the sum of the releases
has a combined safety factor of 0.5 which allows
8 100 percent margin for cumulative

uncertainties of measurements

ODCM, V. C. Summer, SCERG: Revision 13 (June 1990)
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TABLE 3 11

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

Nuclide p-Body*** (Ki)  [-Skin®**(L) y-Air**(M)

L"Alf‘ .‘N|)

Kr-85m
Kr-85
Kr-87

Kr-88
Kr-89
Kr-90

-131m
-133m
-133

138,
-135
-137

138
Ar-41

1 ‘75 +03natt

1.61E + 01
592E +03

1.47€ + 04
1.66E + 04
1.56F + 04

9.15E+ 0
251E+02
2.94E + 02

312E+03
1.81E+03
1.42¢8 +03

8.83E+03
8.84E + 03

1.46E + 03
1.34€ + 03
9 73E +03

2.37€ + 03
1.01E + 04
729E+03

4 76E + 02
994E + 02
3.06E + 02

711E+02
1 86E + 03
1.22E + 04

413E +03
2.69E + 03

*Valu2s taken from Reference 3, Table B-1

"*mrad-m3
pCu-yr

**fmrem-m3
MCi-yr

"EEYI17E4+03 = 4 171108

1.23E+03
1.72E+01
617+ 03

1.52E +04
1.73E+04
163E+04

1 56E +02
327E+02
353E+02

3 36E + 03
1.92E+03
1518 +03

921€E+03
930 « 03

197€ +03
195E+03
103E+04

2%3E+03
1 06E + 04
7 83E +03

1116403
1 48E +03
105E+03

7.39E+02
2 46€ + 03
127€+04

47%E +03
3.28E +03

ODCM, V. C. Summer, SCE&G: Revision 13 (June 19%0)
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CO1+ 3.1.2 Station Vent Noble Gas Monitors (RM-A3 and RM-A4)
. For the purpose of implementation of section 1.2.1 of the ODCM,
the 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 (= S for
RM-A3) or the containment puige noble gas monitor (= S
for RM-A4) at the alarm setpoint level.

025xR xD,, (34)
= the lesser of er
025xR xD,, (35)
025 = the safety factor applied to each of the two vent noble

Rs

gas monitors (plant vent and containment purge) to
assure that the sum of the releases has a combined
safety factor of 0.5 which allows a 100 percent margin
for cumulative uncertainties of measurements.

Dose rate limit to the total body of an individual
500 mrem/yr

count rate per mrem/yr to the total body

C,/(XIGQ) xF,xLKX,) (36)
|

Dose rate limit to the skin of the body of an individual
In an unrestricted area.
3000 mrem/year.

count rate per mrem/yr to the skin.
C, +XQxF xT(L+11M)X ] (37)

|
the measured concentration of noble gas radionuclide i
in the last grab sample analyzed for vent v, uCi/ml. (For
the plant vent, grab samples are taken at least

ODCM, V. C. Summer, SCERG: Revision 13 (June 1990)
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monthly. For the 6“ and 36" containment purge lines,
the sample is taken just prior 12 the release and also
monthly, if the release is continuous )

the flow rate in vent v, cosec (1 cosec = 0.002119 cfm)

count rate, in ¢cpm, of the monitor on station vent v
corresponding to grab sample noble gas concentra-
tions, X , as determined from the monitor's calibration
curve. (Initi  calibration curves of the type shown in
Figure 2.1-1 have been determined conservatively from
families of response curves supplied by the monitor
manufacturers. As releases occur, a historical correla-
tion will be prepared and placed in service when
sufficent data are accumulated.)

the highest annual average relative concentration in
any sector, at the site boundary

5.3x10%seym? in the SE sector®

total body dose factor due to gamma emissions from
isotope | (mrem/yr per pCi/m’) from Table 3.1-1

skin dose factor due to beta emissions from Isotope |
(mrem/yr per pCi/m?) from Table 3.1-1

mrem ¥ n gose per mrad air doce

air dose factor due to gam.na emissions from isotope i
(mrad/yr oer pCi/m?) from Table 3.1-1.

Reference 4, Section 11.3.8 states that this is the annual average relative

dispersion at the point on the exclusion boundary where highest concentra-
tions may be expected

ODCM, V. C. Summer, SCE&G: Revision 13 (June 1990)
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NOTE: At plant startups when no grab sample analysis 1s available for the
continuous releases, the Alternate Methodology of Section 3.1.4 must
be used.

313  Waste Gas Decay System Monitor (RM-A10)

The permissible conditions for discharge through the waste gas decay
system monitor (RM-A10) will be calculated in 8 manner similar to that for the
plant vent noble gas monitor. In the case of the waste gas system, however, the
discharge flow rate is continuously controllable by valve HCV-014 and
permissible release conditions are therefore defined in terms of both flow rate
and concentration. Therefore, RM-A10 is used only to insure that a repre-
sentative sample was obtained

For operational convenience, (to prevent spurious alarms due to
fluctuations in background) the setpoint level will be established at 1.5 times
the measured waste concentration.

The maximum permissible flow rate will be set on the same basis but
inciude the engineering safety factor of 0.5. The RM-A10 setpoint level S, 1s
defined as.

S, < 15¢ (38)

where:
¢ = count rate in CPM of the waste gas decay system monitor
corresponding to the measured concentration (taken from
the monitor calibration curves).

The maximum permissible waste gas flow rate f_ (ccsec) is calculated
from the maximum permissible dose rates at the site boundary according to:

f, = thelesser of f orf (39)

ODCM, V. C. Summer, SCE&G: Revision 13 (June 1990)
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f, = the maximum permissible discharge rate based on total body dose

rate.
= 025xD,,/[X/Qx 1.5'3 X, K) (40)
f, = the maximum permissible discharge rate based on skin dose rate.
= 025xD, /DTQx 158X, (L + 1.1M)! 1)
|

Xig = the concentration of noble gas radionuclide i in the waste gas
decay tank whose contents are to be discharged, as corrected
to the pressure of the discharge stream at the point of the
flow rate measurement. The maximum discharge pressure as
governed by the diaphragm valve, 7896, is 30 psia

NOTE: The factor of 1.5in the denominators of equations (40)
and (41) places f_on the same basis as $ .

When a discharge is to be conducted, valve HCV-014 is to be opened
until (a) the waste gas discharge flow rate reaches 0.9 x f, or (b) the count rate
of the plant vent noble gas monitor RM-A3 approaches its setpoint, whichever
of the above conditions is reached first.

When no discharges are being made from the Waste Gas Decay
System, the RM-A10 setpoint should be established as near background as
practical to prevent spurious alarms and yet alarm in the event of an inadvertent
release.

314 Alternative Methodo'ogy for Establishing Conservative Setpoints

A more conservative setpoint may be calculated to minimize
requirements for adjustment of the monitor as follows:

For a plant vent:

R’ = conservative coun. rate per mrem/yr to the total body (Xe-133
detection, Kr-89 dose,

ODCM, V. C. Summer, SCE&G: Revision 13 (June 1990)
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= C/+[XQxK, goxX ' x k) (42)

where.

X,k = @ concentration of Xe-133 chosen to be in the operating
range of the monitor on vent v, pCilcc.

-, = the count rate in CPM of the monitor on vent v
corresponding to X ‘'pCi/cc of Xe-133.

K..gs = total body dose factor for Kr-89, the most restrictive

isoiope from Table 3.1-1.

=  countrate per mrem/yr to the skin.

= C'+[XOx(L, g+ 1M, ,)xX 'xF] (43)

where: -
Ly, gs = skin dose factor for Kr-89, the most restrictive isotope
from Table 3.1-1.
M, s = air dose factor for Kr-89, the most restrictive isotope,
from Table 3.1-1.

For the waste gas decay system:

= the conservative maximum permissible gischarge rate based on Kr-89
tota. body dose rate.

= 025xD;; + [XQx15xX,'x Kool (44)

=  the conservative maximum permissible discharge rate based en Kr-89
skin dose rate.

= 0.25xD; +(Mx15xX,x(L,, 4+ 1.1M,, )] (45)

ODCM, V. C. Summer, SCE&G: Revision 13 (June 1990)
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the total concentration of noble gas radionuclides in the
waste gas decay tank whose contents are to be
discharged, as corrected to the pressure of the discharge
stream at the point of the flow measurement

court rate in cpm of the waste gas decay system monitor
co'responding to X' pCi/cc of Kr-85

ODCM, V. C. Summer, SCE&G: Revision 13 (June 1990)
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Figure 3.1-1

Example Noble Gas Monitor
Calibration Curve

s

5
d

(uCi/ml)

Count Rate (cpm)
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Dose Ca'culation for Gaseous Effluent

321 Gaseous Effluent Dose Calculation Parameters

Section of

Definition Initial Use

average organ dose rate in the curr.nt (32.22)
year (mrem/yr)

dose to an individual from rawioiodine (3.232)
and radionuclides in partizulate form

and rad‘onuclides (other than noble

gases), with half-lives greater than eight

days (mrem).

average skin dose rate in current year (3.2.2.1)
(mrem/year)

current total body dose rate (mrem/yr) (3.2.21)

air dose due to beta emissions from (3.2.3.1)
noble gas radionuclides (mrad)

air dose due to gamma emissions from (3.2.3.1)
noble gas radionuclides (mrad)

total booy cose factor due to gamma emissions (3.2.2.1)
from isotc.pe | (mrem/year per uCi/m’) from
Table 3.1-1

skin 0o:¢ factor due to beta emissinng from (3.2.2.1)
noble gas radionuclide i (mrad/yr nCi/m?)
from Table 3.1-1.

air dose factor due to gamma emissions from (3.2.2.1)
noble gas radionuclide | (mrad/yr per nCi/m?)
from Table 3.1-1.

air dose factor due to beta emissions (3.2.3.1)
from noble gas radionuclide (mrad
per uCi/m?) from Table 3 1-1

dose parameter for radionuclide i, (3.2.2.2)

(mrem/yr per uCi/m?) for inhalation,
from Table 3.1-1.
Section of
Definition Initial Use

the release rate of noble gasradio- (3.2.2.1)

ODCM, V €. Summer, SCE&G: Revision 13 (June 1980)
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nuchde | as determined from the concentrations
measured in the analysisof the appropriate
sample required by Table 1.2-3 (uCissec)

the release rate of non-noble gas radionuclide | (3.2.2.2)
asdetermined from the concentrations measured

in the analysis of the appropriate sample required

by Table 1.2-3 (uCi/sec)

cumulative release of noble gas radionuclide | (3.2.3.1)
over the period of interest (uCi)

cumulative release of non-noble gas radionuclide i (3.2.3.2)
(required by ODCM Specification 1.2.4 1) over the
period of interest (uCi)

dose factor for radionuclide | and pathway ), (3.2.3.2)
(mrem/yr per uC/m?) or (m--mrem/yr per pCi/sec)
from Tatles 3 2-2 through 3 2-6

relative dispersion for the maximum exposed (3.2.3.2)
individual, as appropriate for his exposure
pathway | and radionuchde |

X/Q' for inhalation and all tritium pathways
= 22X 106seym3

D/Q’ for other pathways and non-tritium radionuchdes
= 84X 109m:-2

XQ the highest annual average relative concentration
N any sector, at the site boundary in seum3

317x10° = the fraction of one year per one second

ODCM, V.C. Summer, SCE&G: Revision 13 (June 1990)
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322

nrestricted Ar ndar

3221 For the purpose of implementation of s'ectaon 1.2.2.1a,
(= 500 mrem/year - total body, = 3000 mrem/year - skin) the dose at
the unrestricted area boundary due to noble gases s* all be
calculared as follows:

D = current total body dose rate (mrem/yr)

1

= YOk 0 (46)
|
D, = currentskin dose rate (mrem/yr)
= YOIl +11M)Q (47)
I
where:

6 = the release rate of noble gas radionuclide i as
determined from the concentration measured in
the analysis of the appropriate sample required
by Tabie 1.2-3 (uCi/sec.).

X’Q = the highest annual average relative concen-
tration in any sector, at the site boundary (for
value, see Section 3.1.2)

K. L, and M; will be selected for the appropriate
radionuclide from Table 3.1-1.

3223 For the purpose cf implementation of section 1.2.2.1.b
(= 1500 mrem/yr - any organ) o.qan 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 as follows:

D = current organ dose rate (mrem/yr)

= tXBrQ (48)
|

where

ODCM V/.C. Summer, SCE&G: Revision 13 (June 1990)




X/Q = the highest annual average relative
concentration in any sector, at the site boundary
(for value, see Section 3.1.2)

P = dose parameter for radionuclide i, \mrem/yr per
HC/m?) for inhalation, from Table 3.1-1.

3' = therelease rate of non-noble gas radionuclide i as
determined from the concentrations measured in
the analysis of the appropriate sample required
by Table 1.2-3 (pCi/sec).

323 Unrestrictec Area Dose to Individual

3231 For the purpose of implementation of section 1.2.31
(Calendar quarter: - 5 mrad - y and = 10 mrad - §, Calendar year:
=10 mrad - y and =20 mrad - §) and section 1.2.5.1 (air dose
averaged over 31 days: - 0.2 mrad - y and = 0.4 mrad - §),the air
dose in unrestricted areas shall be determined as follows:

Dy = air dose due to gamma emissions from noble gas
radionuchde | (mrad)
= 317x10°TM X0 Q (49)
|
where:

3.17x10® = the fraction of one year per one second

Q = cumulative release of noble gas radionuclide |
over the period of interest (uCi).

ODCM, V.C. Summer, SCE&G: Revision 13 (June 1370)
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airdue to beta emissions from noble gas radionuclide
I {mrad)

S17x10¢EN YO8 (50)

N, = air dose factor due to beta emission fre.n noble
gas radionuclide | (mrad per uCi/m3) from Table

3.1
3232 Dose to an individual from radioiodines and radioactive
materials in particulate form and radionuclides (other than noble
gases), with half-lives greater than eight (8) days (Calendar quarter:
7.5 mrem any organ , Calendar year: = 15 mrem any organ) will

be calculated for the purpose of implementation of section 1.2.41
as follows

D, dose to an individual from radioiodines and radio-
nuchdes in particulate form, with half-lives greater

than eight days (mrem)

317x10*SR W' Q' (51)
J|

where

W ' = relative concentration or relative deposition for
the maximum exposed individual, as appropriate
for exposure pathway | and radionuclide |

X/Q' for inhalation and all tritium pathways
= 22x10®%seum’

D

D/Q’ for other pathways and non-tritium radio-nuclides
= 84x10'm*

(See the notes to Table 3.2-7 and 3.2-8 for the origin of
these factors )

ODCM, v.C. Summer, SCE&G: Revision 13 (June 1990)
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dose factor for radionuclide | and pathway |},
(mrem/yr per pCi/m?) or (m* - mrem/yr per pCissec)
from Table 3 2-2

Cumulative release of non-noble gas radionuclide
I (required by ODCM Specification 1.2.4.1) over
the period of interest (pCi)

3233 For the purpose of initial assessments of the impact of
unplanned gaseous releases, dose calculations for the ciitical
receptor in each affected ‘ector may be performed using section
3.2.3 1andsection 3232 vy uations as follows.

(1) Foreach location, X/Q' and D/Q" will be calculated according to
the methods of Section 3.3, using the measured meteoro-
logical parameters for the period of the unplanned release

The location of the critical receptors and the pathways | which
should be analyzed are shown in Table 3.2-7. (For very rough
calculations, the annual averagem and DQ for each
receptor are shown in Table 3.2-8)

The R forthe appropnate exposure pathways and age groups
will be selected from Tables 3 2-3 through 3.2-6

ODCM, V.C. Summer, SCE&G. Revision 13 {June 19%0)
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TABLE 3.2-1
PATHWAY DOSE FACTORS FOR SECTION 3.2.2.2 (P)*

Page 10of 3
AGE GROUP (CHILD)
ISOTOPE INHALATION
H-3 1.125€ + 03
c-14 3.589E + 04
NA-24 1.610E + 04
P-32 2.605E + 06
CR-51 1.698E + 04
MN-54 1.576E + 06
MN-56 1.232E+05
FE-55 1.110E + 05
FE-59 1.269E + 06
CO-58 1.106E + 06
CO-60 7.067E + 06
NI-63 8.214E + 05
NI-65 8.399E + 04
CuU-64 3.670E +04
ZN-65 9.953E + 05
ZN-69 1.018E + 04
BR-83 4 736E + 02
BR-84 5476E + 02
BR-85 2531E+01
RB-86 1 983E + 05
RB-88 5 624E + 02
RB-89 3452E+02
SR-85 2.157E + 06
SR-90 1010E + 08
SR-91 1.739E + 05

*See note, page 3.0-20
Units - mrem/yr per uCi/m3
ODCM, V.C. Summer, SCE&G: Revision 13 (June 1990)
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TABLE 3.2-1
PATHWAY DOSE FACTORS FOR SECTION 3.2.2.2 (P)
Page 2 of 3

AGE GROUP (CHILD)

iSOTOPE INHALATION
SR-97 2 424E + 05
Y90 2 679E + 05
Y91M 28126+ 03
Y-8 2.627€ + 06
Y92 2390 + 05
Y93 3.885E + 05
ZR.95 2.231E + 06
ZR.97 3511E 05
NB-95 6 142E + 05
MO-99 135.E+05
TC-99M 4810E + 03
TC100 5 846E + 02
RU-103 6.623E ; 05
RU-105 9953 + 04
RU-106 1476E + 07
AG-110M 5 476E + 06
TE-125M 4773E + 05
TE-127M 1.480E + 06
TE-127 5 624E + 04
TE-129M 1761E + 06
TE-129 2 549E + 04
TE-131M 3.078E + 05
TE-131 2 054E + 03
TE-132 3.774E + 05
1130 1 846E + 06

*See note, page 3.0-20

Units - mrem/yr per uCi/m3

ODCM, V.C Summer, SCE&G  Revision 13 (June 1990)
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OTE.

TABLE 3.21

PATHWAY DOSE FACTORS FOR SECTION3 22 2(P)

Page 30f3
AGE GROUP (CHILD)
ISOTOPE INHALATION
1-131 1.624E + 07
1-132 1.935€ + 05
-133 3 B48E + 06
1-134 5 069E + 04
1-135 7.918E + 05
Cs-134 " 014E + 06
C5-136 1.709E + 05
CS-137 9 U65E + 05
CS-138 8.399€ + 02
BA-139 §772E + 04
BA-140 1.743E + 06
- BA-141 2.919E + 03
BA-142 1.643E + 03
LA-140 2.257E + 05
LA-142 7.585E + 04
CE-141 5 439E + 05
CE-143 1.273E + 05
CE-144 1.195E + 07
PR-143 4.329€ + 05
PR-144 1.565€ + 03
ND-147 3.282E + 05
W-187 9.102E + 04
NP-239 6.401E + 04

The P values of Table 3.2-1 were calculated according to the methods ot Reference 1, Section
5.2.1, for children. The values used for the various parameters and the origins of those values

are given in Table 3.2-9 and its notes.

Units - mrem/yr per uCi/m3

ODCM, V.C Summer, SCEEG: Revision 13 (June 1990)
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°

TABLE 3.2-2

PATHWAY DOSE FACTORS FOR SECTION 32.3.2 (R)*

Page 10f3
AGE GROUP | (CHILD) (N.A) (CHILD)

ISOTOPE INHALATION GROUND PLANE VEGETATION
H-3 1.125E + 03 (Total Body) 0 000E + 00 (Skin) 3627E + 03 (Totai Body)
C-14 3. 589E + 04 (Bone) 0 O00E + 00 (Skin) 8 894E + 08 (Bone)
NA-24 1 610E + 04(Total Body) 3.33E + 08 (Skin) 3.729E + 05(Total Body)
P.-32 2 605E + 06 (Bone) 0.000E + 00 (Skin) 3.366E + 09 (Bone)
CR-51 1.698E + 04 (Lung) 5 S06E + 06 (Skin) 6.213E + 06 (GI-LLI)
MN-54 1.576E + 06 (Lung) 1.625E + 09 (Skin) 6.648E + 08 (Liver)
MN-56 1.232E + 05 (GI-LLI) 1.068E + 06 (Skin) 2.723E + 03 (GI-LLI)
FE-55 1.110E + 05 (Lung) 0.000E + 00 (Skin) 8 .012E + 08 (Bone)
FE-59 1.269E + 06 (Lung) 2.204E + 08 (Skin) 6.693E + 08 (GI-LLI)
CO-58 1 106E + 06 (Lung) 4 464E + 08 (Skin) 3 771E + 08 (GI-LLI)
CO-60 7.067E + 06 (Lung) 2.532E + 10 (Skin) 2 095E + 09 (GI-LLI)
Ni-63 8 214E + 05 (Bone) 0.000E + 00 (Skin) 3.949€ + 10 (Bone)
NI-65 8.399E + 04 (GI-LLI) 3.451E + 05 (Skin) 1.211E + 03 (GI-LLI)
CuU-64 3 670E + 04 (GI-LLI) 6. 876E + 05 (Skin) 5.159E + 05 (GI-LLI)
ZN-65 9. 953E + 05 (Lung) 8 583E + 08 (Skin) 2.164E + 09 (Liver)
ZN-69 1.018E + 04 (GI-LLI) 0.000E + 00 (Skin) 9. 893E-04 (GI-LLI)
BR-83 4 736E + 02(Total Body) 7.079E + 03 (Skin) 5.369E + 00(Total Body)
BR-84 5 476E + 02(Total Body) 2.363E + 05 (Skin) 3.822E - 11(Total Body)
BR-ES 2.531E + 01 (Total Body) 0.000E + 00 (Skin) 0.000E + 00(Total Body)
RB-86 1 983E + 05 (Liver) 1.035€ + 07 (Skin) 4 5B4E + 08 (Liver)
RB-88 5.624E + 02 (Liver) 3.779E + 04 (Skin) 4 374E - 22 (Liver)
RB-89 3 452E +02 (Liver) 1.452E + 05 (Skin) 1.642E - 26 (Liver)
SR-89 2.157E + 06 (Lung) 2.509E + 04 (Skin) 3.593E + 10 (Bone)
SR-90 1.010E + 08 (Bone) 0.000E + 00 (Skin) 1.243E + 12 (Bone)
SR-91 1.739€ + 05 (GI-LLI) 2.511E + 06 (Skin) 1.157E + 06 (GI-LLI)

See note, page 3.0-36

** Reference 1,section53.1,

specific pathways.

LR

units -

Critical organs for each pathway by nuclide in parentheses.

Inhalation and all tritium - mrem/yr per uCi/m3
Other pathways for all other radionuclides -m2 ® mrem/yr per pCi/sec

page 30, paragraph 1 explains the logic used in selecting these

ODCM, V C. Summer, SCE& G Revision 13 (June 1990)
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TABLE 32-2 (continued)
PATHWAY DOSE FACTORS FOR SECTION32 3 2 (R)

Page 2 of 3
AGE GROUP (CHILD) (N.A) (CHILD)
ISOTOPE INHALATION GROUND ANE VEGETA1ION
SR - 92 2423E + 05 (GI-LLD) B631E + 0L Skin) | 1.378E + 04 (GI-LL)
Y-90 Z 679€ + 05 (GI-LL) 5 308E + 03 (Skin) |6 569E + 07 (GI-LLI)
Y-91M 2812E + 03 (Lung) 1161E + 05 (Skin) | 1.737E - 05 (GI-LLI)
Y-9 2627E + 06 (Lung) 1.207€ + 06 (Skin) | 2 4B4E + 09 (GI-LL)
Y-92 2 390E + 05 (GI-LLI) 2142 + 05 (Skin) _ |4.576E + 04 (GI-LLI)
Y-93 3 885E + 05 (GI-LLI) 2 534E + 05 (Skin) | 4.482E + 06 (GI-LLI)
ZR - 95 2 231€ + 06 (Lung) 2 837E + 08 (Skin) |8 843E + 08 (GI-LLI)
ZR - 97 3511E + 05 (GI-LLI) 3 445E + 06 (Skin) | 1.248E + 07 (GI-LLI)
NB - 95 6 142€ + 05 (Lung) 1605E + 08 (Skin) | 2 949E + 08 (GI-LLI)
MO - 99 1 354E + 05 (Lung) 4.626E + 06 (Skin) | 1.647E + 07 (Kidney)
TC-99M 4 810E + 03 (GI-LLI) 2109E + 05 (Skin) |5 255€ + 03 (GI-LLI)
TC-101 5 B46E + 02 (Lung) 2277€+04(Skin) |4 123E - 29 (Kidney)
RU-103 6 623E + 05 (Lung) 1.265E + 08 (Skin)  |3971E + 08 (GI-LL))
RU - 105 9 953E + 04 (GI-LLI) 7.212E + 05 (Skin) S 981E + 04 (GI-LL)
RU - 106 1476E + 07 (Lung) 5.049E + 08 (Skin) | 1.159E + 10 (GI-LL))
AG-110M |5 476E + 06 (Lung) 4.019E + 09 (Skin) |2 581E +09 (GI-LLI)
TE- 125M 4 773E + 05 (Lung) 2.128E +06 (Skin) | 3 S06E + 08 (Bone)
TE- 127M 1 480E + 06 (Lung) 1083E + 05 (Skin) |3 769 + 09 (Kidney)
TE- 127 5.624E + 04 (GI-LLI) 3.293E + 03 (Skin) |3 903E + 05 (GI-LL))
TE - 129M 1 761E + 06 (Lung) 2.312E 407 (Skin) |2 430E + 09 (GI-LLI)
TE- 129 2 549E + 04 (GI-LLI) 3.076E + 04 (Skin) | 7 200€ - 02 (GI-LL))
TE- 131M 3.078E + 05 (GI-LLI) 9 459E + 06 (Skin) | 2.163E + 07 (GI-LLI)
TE - 131 2 054E + 03 (Lung) 3450E + 07 (Skin) |1 349E - 14 (GI-LLD)
Te-132 3 774E + 05 (Lung) 4 968E + 06 (Skin) |3 111E + 07 (GI-LL))
- 130 1.846E + 06 (Thyroid) 6 692E + 06 (Skin) | 1.371E + 08 (Thyroid)
units -

Inhalation and all tritium - mrerm/yr per uCi/m3
Other pathways for all other radionuciides -m2 ® mrem/yr per pCi/sec

ODCM, V.C. Summer, SCE& G. Revision 13 (June 1990)
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TABLE 3 2-2 (continue)

PATHWAY DOSE FACTORS FOR SECTION3.2.3 2 (R))

Page 3 of 3
AGE GROUP (CHILD) (N.A) (CHILD)

ISOTOPE INHALATION GROUND PLANE VEGETATION
1-131 1.624E + 07 (Thyroid) 2.089E + 07 (Skin) |4 754E + 10 (Thyroid)
1-132 1.935E + 05 (Thyroid) 1 452€ + 06 (Skin) | 7.314E + 03 (Thyroid)
1-133 3 B4BE + 06 (Thyroid) 2 98B1E + 06 (Skin) 8 113E + 08 (Thyroid)
I-134 5 069E + 04 (Thyroid) 5.305E + 05 (Skin)  |6.622€ - 03 (Thyroid)
1-135 7 918E + 05 (Thyroid) 2947€ + 06 (Skin) | 9.973E + 06 (Thyroid)
CS-134 ) 014E + 06 (Liver) 8 007E +09 (Skin) | 2.631E + 10 (Liver)
CS-136 1 709E + 05 (Liver) 1.710E + 08 (Skin) 2.247E + 08 (Liver)
Cs-137 '9 065E + 05 (Bone) 1.201E + 10 (Skin) | 2.392E + 10 (Bone)
Cs-138 '8 399E + 02 (Liver) 4 102€ + 05 (Skin) |9 133E- 11 (Liver)
BA-139 [5772€ + 04 (GI-LLI) 1.194E + 05 (Skin) | 2 950 + 00 (GI-LLI)
BA-140 | 1.743E + 06 (Lung) 2.346E + 07 (Skin) 2.767E + 08 (Bone)
BA-141 "2 919E + 03 (Lung) 4.734E + 04 (Skin) | 1.605E - 21 (Bone)
BA-142 1.643E + 03 (Lung) 5 064E + 04 (Skin) 4 105E - 39 (Bone)
LA-140 2 257€ + 05 (GI-LLI) 2.180E + 07 (Skin) |3 166E + 07 (GI-LLI)
LA-142 7.585E + 04 (Lung) 9 117E +05(Skin)  [2.141E + 01 (GI-LLI)
CE-1a) § 439E + 05 (Lung) 1.540F + 07 (Skin) | 4.082E + 08 (GI-LLI)
CE-143 1.273E + 05 (GI-LLI) 2647€+06(Skin) |1 364E + 07 (GI-LLI)
CE-144 1195E + 07 (Lung) 8 042E +07 (Skin) | 1.039E + 10 (GI-LL))
PR-143 4.329E + 05 (Lung) 0.000€ +00 (Skin) [ 1.575E + 08 (GI-LLI)
PR-144 1.565E + 03 (Lung) 2112E + 03 (Skin) |3 829E - 23 (GI-LL)
ND-147 3.282E + 05 (Lung) 1.009E + 07 (Skin) |9 197E + 07 (GI-LL))
W-187 9 102E + 04 (GI-LLI) 2.740E + 06 (Skin) | 5.380E + 06 (GI-LL)
NP-239 6.401E + 04 (GI-LLI) 1.976E + 06 (Skin) | 1.357E + 07 (GI-LLI)

Units -

Inhalation and all tritium - mrem/yr per uCi/m3
Other pathways for all other radionuclides -m2 ® mrem/yr per uCi/sec

ODCM, V.C. Summer, SCE&G  Revision 13 (June 1990)
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ABLE32-3
PATHWAY UOSE FACTORS FOR SECTION 3 2.3 3 (R))*
Page 10f3

AGE GROUP

ok anT)

A

sranT)

HeskanT)

UNFANT)

REANT)

WNEANT)

e o)y

50100t

WnA LA TOR

GROURD Mant

GRS COW Mk

Gas COw BAEAT

GRS COW LK

GRS GOT mtar

GRS GOT Mk

VEGETATION

M3

6.468E « 02

0 000k < 00

2157 .03

0.000¢ < 00

215703

0.000¢ < 00

4.396¢ + 03

0.000¢ < 00

2.846E « 04

0. 000F © 00

2 34808 < 02

0.8000¢ < 00

B 189¢ < 08

0 000¢ - 00

2 3Q0€ < 0%

0.000¢ < 09

1.056¢ < 04

1.305€ <« 07

1.5428 « 07

0.000¢ < 00

2.200¢-3?

0.000% « 0O

1.051€ ¢ 06

0.000¢ + 00

2.030¢ 2 06

0.080¢ < 00

16026 ¢ 14

0.090¢ < 00

7.088¢ + 08

0.000€ < 00

18288 1

0.000¢ < 00

1.284€ - 04

S 506¢ « 06

4 7008 « 06

C.000¢ o 00

17296 0 05

0 000k « CO

SEAE«08

0 000¢ < 00

2.906¢ + 05

1625 009

3 900¢ « 07

0.000¢ « 00

1118E+ 07

0.000¢ < 00

8.680C « 06

0.000E « 0O

7168E c 04

1.068¢ « 06

285628 + 00

0.000¢ + 0O

0.000¢ + 00

0.000¢ «+ 00

3.436¢ - 01

0.000E « 00

8.620E + 04

0.000¢ < 00

1356+ 08

0.000¢ < 00

4839 < 07

0.000¢ < 00

1.757€ < 06

0.000¢ » 00

1.015€+ 08

32046 08

3910608

0.000¢ o 00

3.384E 007

0.000¢ « 00

5.006E + 06

0.000¢ - 00

7770k ¢« 05

& A%AE 2 08

60258407

0.000¢ « 00

8.824E 406

0.000¢ < 0O

72516+ 06

0.000¢ 2 00

4.508¢ < 06

25328410

2.020¢ < 08

0.020% < 00

7107« 07

0.000¢ < 00

25178+ 07

0.000¢ « 00

3.388¢ < 05

0.000¢ < 00

3693¢ <10

0.000€ o+ 00

12216010

0.000¢ ¢ 00

41928 2 09

0.000¢ « 00

$0126 <04

34518405

3.020¢ < 01

0.000¢ « 00

0.000¢ + 00

©.000¢ < 00

3.635¢ 0 00

0.C00E + 00

1498 <+ 04

6876 < 05

3.807€ « 08

0.000¢ < 00

7 $34E 46

0.000¢ + 0O

4245 « 0%

0.000¢ < 00

6.068E + 05

8583208

1.904E « 10

0.000€ < 00

$.160¢ + 09

0.000¢ < 00

2.285¢ « 09

0.000¢ + 00

13226+ 04

0.CO0E + 00

3.855¢-09

0.000¢ < 00

0.000€ « 00

| 0.000E < 00

3581€-10

0.000¢ « 00

38088 2 02

707%€ « 03

9.3396-01

0.000¢ + 00

0.000€ » 00

| 0.000€ » 00

1.12&E - 01

0.000¢ < 00

4.004¢ ¢ 02

2363E 405

1.256€-22

0.000¢ » 00

0.000E - 0O

0.000¢ < 00

1827¢-23

0.000¢ + 00

2.084€ < 01

0.000¢ « 00

0.00€ <« 00

0.080¢ < 00

0.000¢ + 00

0.0COE 00

0 000¢ + 00

1 804E + 05

1.035¢ 0 07

22336+ 10

0.000¢ < CO

2827E 08

0.000¢ + 00

2871E209

0.000¢ + 00

55728002

I77%¢ 2 04

1.878¢44

0.000¢ « 00

0.000€ « OC

0.000¢ < 00

2.304¢ - 45

0.000€ « 00

3.208% 2 02

14526 « 05

3.814E-52

0.000€ » 00

0 000€ « 00

0.0COE + 00

4 056€ 53

0.8000¢ < 00

2.030€ < 06

25098 < 04

1.258¢ ¢+ 90

0.000k < 00

1.280¢ < 09

0.000¢ + 00

2.843E 010

0.000¢ + 00

4.088¢ + 07

0.000¢ < 60

1.216E ¢ 11

0.000¢ < 00

4230€ 10

0.000¢ < 00

2553k

0.000¢ - 00

73366404

2511¢ 008

32158« 05

0 000 + 00 |

0.000¢ + 00

0.600E « 00

6 758E < 05

0.000¢ + 00

"See note, page 30-36

units -

(PASTURE)

(PASTURE)

Inhalation and all tritium - mrem/yr per pCi/m3
Other pathways fcr all other radionuclides -m2° mrem yr per uCi/sec

(FEED)

i
|

(PASTURE)

(PASTURE)

ODCM, V.C Summer, SCE&G Rewvision 13 (June 1890)
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TABLE 3 2-3 (continued)
PATHWAY DOSE FACTORS FOR SECTION 3 233(R)

Page 2 of 3

L2 “ AGE Gaour (NG ANT i oAy b ANT) I s ANT 1 N anT | ONZanT) ! UNLANT) i NG ANT :};
KOOt IBRALATION T GROUND PLANE GRS COw M E GBS COW kAT GRS COW Mie | GRS GO miar | GRS GO Mk { VEGETATION i“ .
SR 92 14006405 | 6316005 | 50056401 | 0000E+00 | 0.000E+00 | 0.000£s00 | 1054t e02 | 00008« oc
Y 80 26806005 | 53086400 | 98066405 | 0000400 | 2335605 | 0.000¢ 00 | 11296405 | 0.000€ + 00
WD | 0908e80 | A7018e08 | 3ATesds ooooc.oo; 0.000€ +00 | 00O0E+00 | 2.290F 16 | ©0O0OE e o0C
Y | 24506406 | 12076406 | 52516406 | ©0000f 00 1 63246405 | 0000E+00 | 6302 »05 I 0.000€ o 00
v-92 | 12666005 | 21426405 | 10266001 | 0000E<00 = 0000E+00 | 0000E<00 | 1238f 900 | 0.000¢ + 00 |
v.93 16666905 | 25346405 | 1 776E 04 ooooc.oo: 2386661 | 0000£+00 | 20466403 | 0.000€+00
2895 17506406 | 28376008 | 82576405 | 0000E+00 | 1060E+0S | 0000E+00 | §910F 08

—
%

| | | ©000¢ « 00
2R 97 I 1€00€ +05 | 3.445E 06 : 4 846F o+ 04 ' 0.000€ ¢ 00 | 4 980€-35 ' 0000E+00 | 5.339¢ .03 I 0.000¢ » 00
™8 95 I 47886205 | 1605E+08 ' 2.062€ + 08 !T 0 Q00F « 00 12136+ 07 ’1 0000E 200 | 2475¢ 407 T 0.000¢ < 00
MO - 99 I 13886205 | 4.626E+06 1 3.108¢ « 08 I(oooot'oo 1523602 1 0000E+00 | 37316407 | 0.000f + 00
TC. oM | 20306402 | 2109k +05 T 1 646E + 04 ] 0.000¢ « 00 0.000¢ + 00 i 0000t +00 | 1978E+03 | 0.000% 00
TC- 101 884026602 | 22776404 l 1423656 0 000k « 00 : 0.000€ + 00 I 0000 +00 | 6.5306-58 | 0.000F + 00 ‘
RU - 103 SS166+05 | 12656400 | 1.055¢ +05 | 0000f 000 | 75736 .03 Toooozooo 1265€+04 | 0.000f 00 “
AU - 105 ABAAE-04 | 72126005 | 3.204€400 I 0.000¢ - 00 | oooocoooT, 0000E+00 | 3.851%-01 0.000¢ < 00
RU - 106 ; 1156 0 07 T SO49E+08 | 1485€+06 | 0.000€ + 00 l A206E+05 | 0000€+00 | 1738E+05 | 0000E <00
AG- 11084 JT 3 608E + 06 | 80196409 | 14612+10 | 0060F o 00 1 3BBAE <09 | 0000600 | 1 752E 09 | 0.000€ + 00
TE 1250 ] A866E+05 | 21206006 | 1.5086+08 | 0.000€ « 00 r 1.789¢ 407 | 0000E<00 | 1.B09€E+07 [ 0.000€ < 00
TE o120 | 13128 « 06 | 1083E205 | 10376409 | 0000¢ + 00 1 2046E<08 | 0000E+00 | 1244 +08 I 0.000¢ « 00
TE 127 ‘1 2436F + 04 }L 32936403 | 1359f.08 [ 0 000€ + 00 Y 1269665 OUODE+00 | 1504E «08 : 0 000F + 00
TE - 129M i 1 680E < 06 Y 2312607 | 13%2f+08 | 0.000¢ « 00 Y 7559E<07 | 0.0006<00 | 1672¢-08 [ 0.000¢ « 00
TE 129 ; 26326 004 3.076¢ 2 04 2187607 0.000E + 00 Y 0.000€ <00 | 0000E+00 | 2624¢ 08 0.000€ + 00
TE 13188 { 1.988¢ + 05 | 9450E+06 | 2.288E 007 | 0.000€ « 00 ! 1653615 0000E+00 | 2747€ 06 0 000€ + 00
TE 13 82186403 34508 « 07 1.304¢-30 0.000¢ - 00 | 0 COOE + 00 0.000€ + 00 1.688¢ - 31 A C 000€ < 00
TE 132 | JBOYE .05 | 40G8E<0S | 6513607 | 0000F « 00 | 10481¢-01 0.000E+00 | 7.842¢ 406 | 0.000¢ « 00
1-130 l 15866006 | 66926006 | B7546+08 | 0.000F + 00 | 7 115645 0.000E+00 | 1.051E+09 l 0.000€ « 00

(PASTURE) (PASTURE) (FEED) (PASTURE) (PASTURE)

Units -
Inhalation and all tritium - mrem/yr per pCi/m3
Other pathways for all other radionuclides -m2 ® mrem/yr per uCi/sec

ODCM, V.C Summer, SCERG Revision 13 (June 1990)
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PATHWAY DOSE FACTORS FOR SECTION 3.2.3 3 (R))

TABLE 3 2-3 (continued)

Page 3 of 3

AGE GROVPY IINFANT, iNA ) INFANT) (NFANT) (INFANT) UNFANT) (INFANTY INFANT)

KOToRE INmALATION GROUND PLANE GRS COW MK GRS COW MiEaT Ai GRS COw ML GRS GOT mEaT GRS GO MU VEGETATION
1131 1484E 407 | 20896407 | 10536412 | 0000E+00 | 15676408 | 0.0006400 | 1264€+12 | 0000E +00
1132 1694405 | 14526406 | 1188£+02 | 0O00E+00 | ©COOOE+00 | 0000 +00 | 1638E+02 | 0.000F 00
1133 3S56E+06 | 29816406 | 9601E+09 | 00006+00 | 1776622 | 0000E+00 | 1153610 | 0.000F s 00
1134 44526404 | 5305E405 | 6402610 | 0.000E+00 | 0.000E+00 | 000E+00 | 1017E-09 | 0000 +00
1135 6.958E 405 | 29476406 | 20026407 | 0000E+00 | 0000E+00 | 0.000E+00 | 2406E+07 | 0000 +00
€5 134 | 70286405 | 80076409 | 6801E+10 | 0.000€+00 | 21916410 | 0000€+00 | 2040¢+11 | 0.000¢ + 00
€S 136 | 13456405 | 17106408 | 57956409 | 0.0006+00 | 17296407 | 0000E+00 | 1 764E+10 | 0000¢ + 00
€S:137 | 61186405 | 12016410 | 6024£410 | 0000E+00 | 2096£+10 | 0000E+00 | 10876412 | 0000E+00
CS 138 | 87646402 | 41026405 | 2180622 | 0.000+00 | 0000+00 | 0.0006+00 | 6.628¢-22 ' 0000 +00
BA 139 | SO96E+04 | 11946405 | 2874605 | 0000E+00 | 0000F+00 | 0.000E+00 | 3.265(-06 | 0 00OF «00
BA 140 | 15966406 | 23466407 | 24106408 | 0.000E+00 | 6409E+05 | 0000E+00 | 2.8936+07 | O 000K+ 00
BA 141 | 4746E+03 | 47346404 | 4916644 | 0000E+00 | 0O00E+00 | 0.000E+0G | 589945 | 0000+ 00
A 142 | 15546403 | S064E+04 | 1049678 | 000OE+00 | 0OOOE+00 | 0OO0E+00 | 1259679 | ©00OE +00
LA 140 | 1680E+05 | 2180E+07 | 1880E+05 | 0.000E+00 | 4S63E-12 | 0.000E+00 | 2253E+04 | 0000+ 00
LA 142 | 59506404 | 91176405 | 1078605 | 0.0006+00 | 0000E+00 | 0000F+00 | 1278606 | O OOOE 00
CE 141 S166€405 | 15400407 | 13666407 | 0.000£+00 | 7008E+05 | 0.0006+00 | 1640€+06 | 0000 + 00
¢t 143 11626405 | 26276406 | 15366406 | 0000E+00 | 1039614 | 0.0006+00 | 1B4AE+0S | 0 O0OE +00
CE- 144 | 98426406 | BOA2E+07 | 13346408 | 0.000E+00 | 3749E+07 | 0.000E+00 | 160VE+07 | 0000E e 00
PR 143 | 43266405 | 0000E+00 | 7845605 | 0.000E+00 | 27716+03 | 0.000F +00 | #4076+04 | 0 0OOE « 00
PR-1M | 42846403 | 21126403 | 1171648 | 0.0006+00 | 000E+00 | 0O00E+00 | 1259649 | 0 000K+ 00
NO.147 | 32206405 | 1009€+07 | S7436405 | 0.000€+00 | 69026402 | 0.000€+00 | 6B8SE+04 | 0000F +00
w187 39626 4CA | 27400406 | 25016406 | 0000€+00 | $275622 | 0.000E+00 | 2983k +05 | 0.000€ + 00
NP 239 | 59506404 | 19766406 | 9400E+04 | 0000E+00 | 1025507 | 0000E+00 | 11326404 | 0000 +00

(PASTURE) | (PASTURE) | (FEED) | (PASTURE) | (PASTURE)
Units -

Inhalation and all tritium - mrem/yr per uCi/m3
Other pathways for all other radionuclides -m2 * mrem yr per pCi/sec

ODCM, V.C Summer, SCERG Revision 13 (June 1990)
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TABLE 3.2-4
PATHWAY DOSE FACTORS FOR SECTION 3.2.3.3(R,)*

Page 10f 3
AGE GROUP KHLDy NA KMoy J i 0y 1CHLD (Cwi oy (CwiL D) KDy

150100 INRALATION GROUND PLANE GRS COW MLk } GRS COW MmEar GRS COW Mix GRS GOT meEar GRS GOT Mk VEGETATION

"3 11256403 | 00006400 | 14216403 ' 21186402 | 14216403 | 25436401 | 2899603 | 3627¢ 03
C1a 31.589€ + 04 0.000€ + 00 1195€+09 3 834E 408 4181E « 08 46016+ 07 1195+ 09 8 .894E « 08
NA-24 16106404 | 13856407 | BESIE406 | 17256-03 | 1321637 | 2070604 | 10636406 | 3729405
P32 4 60SE « 06 0.000€ « 00 7775k« 10 TAVE 09 3.440¢ « 08 8.893E « 08 9335€+10 3.366E « 09
CF-51 1.698£ + 04 $.506¢ « 06 5 398¢€ « 06 A 661€+05 1.985E « 05 $.593E «+ 04 6 478E « 05 6.213E+06
MN 54 1.576E + 06 1.625¢€ + 09 20976+ 07 80V1E+06 6.012E + 06 9613E+05 2.517€ « 06 6.648¢ + 08
MN 56 1232E 08 1.068¢ + 06 1.865€ « 00 2437E-51 0.000€ + 00 2.924€ - 52 22386 -01 27236+ 03
FE-55 1110€ « 05 0.000¢ + 00 1118E + 08 4571E+08 36736407 S AB6E « 07 1453+ 06 8.012E « 08
FES9 12696406 | 32046408 | 20256408 | 63386408 | 17496407 | 76056407 | 26336 +06 | 6693€ « 08
co-s8 11066406 | 4A6AE408 | 70806407 | 9596E+07 | 10326407 | 11526407 | BASTE+06 | 3.771E <08
CO-60 T067€ « 06 25326+ 10 23916+ 08 3.838¢€+08 8.103E «+ 07 4.605E + 07 2870€ 07 i 095 + 09
NI-63 8.214¢ + 05 0.000¢ « 00 2.964€ « 10 29126410 1036k« 10 3.495¢ .09 35576 +09 3.949¢€ + 10
NI-65 8.399€ « 04 JA51€+05 1 909¢ + 0V 4061E -5 0.000¢ « 00 4873¢-52 2.298E «+ 00 1211€+03
CU64 J670E+04 | 68766405 | 35026406 | 1393E-05 | 7.299€-46 | 16726-06 | 3.9076-05 | S 1S9 « 05
IN-65 9953€ 405 8583t + 08 1101k« 10 1.000E «09 | 2985¢+09 1.200€ + 4 132 «09 2 164E « 09
IN-69 1.018€ + 04 0.000€ « CO 11238 09 0.000€ + 00 0.000¢ « 00 0.000F « 00 1.043¢ - 10 9893E-04

BR-83 4738€+02 7079E + 03 4.399€ - 01 9519¢-5? 0.000¢ « 00 11426 -57 5.190¢ - 02 5.369€ + 00
BR-84 SA76E+02 | 2363E+05 | 65086 23 | 0.000£+00 | 0.000E+00 | 0.000E+00 | 7758624 | 3.822¢.11
8K-85 25316+ 01 0.000¢ « 00 0.000¢ + 00 0.000¢ + 00 0.000¢ + 00 0.000¢ + 00 0.000€ « 00 0.000¢ + 00
RB-86 1.983€ + 05 10358 + 07 8.804E + 09 S.B16E + 08 11146+ 08 6.979€ « 07 1.053€ «+ 08 4 584E + 08
R8-88 5.624E + 02 3779 + 04 7 150€ - 45 0.000¢ « 00 0.000¢ « 00 0.000€ + 00 8.789¢ - 46 4.374€ - 22
R8-89 JAS2E+02 | 14526405 | 1397652 | 0.000E+00 | 0.000E+00 | 0000E+00 | 1.659€-53 | 1 642¢.26
SR-8% 2157E+ 06 2.509€ + 04 6618E+09 48156408 6.730¢ + 08 $.778¢ « 07 1.390€ « 10 31593k« 10
SR-90 1.010€ + 08 0.000¢ + 00 117+ 1Y 1.049€ + 10 J887E+ 10 1.248¢ + 09 2.346E « 1Y 1243E+ 12
SR-91 173964 05 | 25116406 | 28786405 | 55292610 | 0000€+00 | 63516-11 | 6.0S0E+05 | 1 157€«06

(PASTURE) (PASTURE) (FEED) (PASTURE) (PASTURE)

*See note, page 3.0-36

Units -

‘" alation and all tritium - mrem/yr per uCi/m3

Otwner pathways for all other radionuclides -m2 ® mrem/yr per uCi/sec

ODCNi, V.C. Summer, SCE&G Revision 13 (June 1990)
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AGt GROUP

m

PATHWAY DOSE FACTORS FOR SECTION 3 2.3 3 (R,)

(L

TABLE 3.2-4 (continued)

Wiy

Page 2 of 3

WKy

[T )

KHb

Wmic by

(CMILD)

150T0%¢

IHALATION

GROUND PLANE

GRS COW ML

GRS COW MiEn’

| GRS COW MK

GRS GO miar

GRS GO MiLx

VEGETATON

$& 92

2 Q24K 2 05

86316405

4134k 00

349 : a8

0 O00E + 00

A191¢ .29

8.706¢ « 01

13788 ¢4

Y- %0

2679 <05

5308€ 203

17405

8879 < 0%

227705

5 855¢ 4 02

1101E+ 05

656987

28128403

11616005

2627 <06

56228 1%

0 00CE « 00

0 000 « 00

0 000F « 00

6.3a4¢ 17

173768

12076« 06

S 190E + 06

2.400¢ « 08

6231€ 405

2.880€ « 07

6.240% 4+ 05

2884E+9

2.290¢ « 0%

2182E 05

7 310€ 2 00

6 959¢ 3%

0 000E + 0O

8.350¢ - 36

8.7%1% . 01

23576844

3385 < 05

2534008

1573k« 04

1547% 07

9 134€ - &

1.857¢ -08

1.868€ < 03

Q4482846

331k 086

2837E 00

8 786€ < 05

6 105¢ « 08

1 180€ - 05

7.328F + 07

1 054€ « 05

8.843E <8

3ISVE«08

3.845€ ¢ 06

4190€ + 04

70158 -0

4703k 35

8.416€.02

5 042E 0 03

1.288¢ o .

6 142€ 405

+

1.60SE < 08

2287+ 08

2.288€ « 09

1 346€ ¢ 07

26738 s 08

276876 07

2945k« 8

| 1I54E 005

pa—

4626 0 06

1738208

2 456K + 05

85126-03

2947F ¢« 04

2 086 2 07

18478 47

4810E+03

2.109€ - 05

14748 0 04

6 915¢ 18

0 000¢ < 00

B8.208E 19

VI8 .03

$.255¢ <3

5.846¢ < 02

2277k <04

5.593¢ - 58

0.000¢ + 00

0.000€ < 00

0.000€ < 00

2566t 59

412329

6623E 005

1.265€ 2 08

1 108€ + 05

6 0096 « 09

79526403

48116+ 08

1.329€ + 04

397108

7212E00%

24935 <00

5.885¢ 25

0.000€ + 00

7.061€ - 26

2997¢-01

5981¢+4

1476€ 007

S.049€ «+ 08

14376+ 06

& 902¢ 2 10

4243E 0 05

8.282€.09

1725t « 05

1159€ <10

1100

J

I

( 1)

|

1

|

.

| 9953E404
I

|

54876E «+ 06

4019€ .09

16788 « 90

6 742¢ « 08

4576E « 09

8.090€ + 07

2.013€ 209

2581€+9

1250

4773E+0%

2128E 08

1377+ 07

5 620¢ - 08

8.802¢ + 06

6.828¢ < 07

8853k « 06

3506k +8

127M

1 4B0F + 06

1.083E « 05

5832€.08

5 060¢ « 09

11716+ 08

6072€ « 08

TV1BE 07

376%€+9

127

5624€ + 04

3293E+03

1.191€ 05

1 607€-08

0.000¢ + 00

1929-09

1.396€ + 04

39035

120/

1761€ « 06

23126+ 07

79618508

5245E + 09

4 3288+ 07

€.204¢ < 08

9 563K « 07

246E+9

129

2549 + 04

3.076€ < 08

7 96E-08

0 J00€ » 00

0.000¢ « 00

0.0C0E « 00

9641E - 09

7.204E-2

3078E 405

9.459%€ - 06

2.284¢ + 07

SE15E. 0

1621¢ 15

11786+ 03

2 094E + 06

2163k 7

2.054E « 03

3450 + 07

0.28%¢ - 32

0 000¢ < 00

0 000E « 00

| 0.000€ 00

10368 - 32

S N S TS WS

1.3489%¢ 14

37786+ 05

4.9608 » 06

Q551E+07

9 3256 <06

7272802

1119€ ¢ 06

5 480E + 06

| ERARI %

1.846€ + 08

6.692¢ - 08

3.845E « 08

6 758¢ - 04

3 125¢ a5

8 10%¢ - 05

|
A617E « 08

13716« 8

units -

(PASTURE)

(PASTURE)

Inhalation and ail tritium - mrem/yr per uCi/m3

Other pathways for all other radionuclides -m2 e mrem/yr per uCi/sec

ODCM, V.C Summer, sccac

30-2%

(FEED)

(PASTULRE)

Qevision 13 (June 1990)

(PASTURE)




PATHWAY DOSE FACTORS FOR SECTION 3.2 3.3 (R,)

TABLE 3 2-4 (continue)

Page 3 of 3
AGE GROUP Koy ™A Wiy K0y 1CmiL Dy i) WKniLly Kwicy
S0T0RE A LATION GROUND PLANE GRS COW MLk GRS COWw miEar GRS COW M GRS GOT M GRS GOT Mk VEGETATION
131 1624 « 07 2.089¢ + 07 4333+ S 503E <« 08 6 448E + 07 6.604€ « 08 5200k« 1 4.754E + 10
132 1935 +0% 14526 « 06 S 129t 00 2429¢ . %7 0.000¢ + 00 2915¢ - 56 7072¢6+01 7.314E+ 03
133 3 848K + 06 2981E « 06 3945k «+ 09 1.304€ + 02 729% .23 1.564F « 01 47376409 B113E+08
134 S 069¢ « 04 $ 3056 « 05 J 624k 10 0.000¢ + 00 0.000¢ + 00 0.000¢ + 00 4.386€ - 10 6.622¢ .03
138 7918k 05 2947E « 06 B 607E + 06 1.039¢ - 14 0.000¢ « 00 1.247¢ - 18 1034+ 07 9973k 406
CS 134 1014€ + 06 B007¢ « 09 37156+ 10 1513609 1197¢« 10 1816E+08 11156+ 10 2631€«10
Cs136 1 709¢ + 05 17106+ 08 2773609 44266+ 07 B.276E + 06 5311%+06 8.344€ 4 09 2247« 08
5137 9 065 « 05 1206+ 10 328E+ 00 1.334€ + 09 11226+ 10 1.600F « 08 96726410 23926410
C>138 8.399¢ « 02 41026+ 05 $528€ .23 0.000€ « 00 0.000¢ + 00 0.000€ + 00 1681€. 22 9133 -1
BA 139 $7726 404 1194£ + 05 1231605 0.000€ + 00 0.000€ + 00 C.000€ + 00 1.398¢ 06 2.950€ « 00
8A 140 1 7436 + 06 2346E 07 11716« 08 A.384E 4 07 31146408 $261E + 06 1.406€ + 07 2767E+ 38
A4 2919+03 4734€ + 04 1.894¢ - 45 0.000€ « 00 0.000€ + 00 0.000¢ « 00 22738 a6 1.605€-21
BA 142 1.643E +03 5. 064E « 04 1.208¢ - 79 0.000¢ + 00 0.000€ + 0C 0.000¢ « 00 1.450¢ - 80 4 105€ - 39
LA 140 22576405 2180k« 07 1.894€ « 05 S 4926402 4 596 -12 6 590€ « 01 2.269€ + 04 3 166K+ 07
LA 142 7 585% + 04 S117E 05 $.203¢ - 06 0.000€ « 00 0 000E + 00 0.000€ « 00 6 166F - 07 2141k 00
CEra S 439 « 05 1 540€ « 07 13616+ 07 1.382€ + 07 69008 1.658¢ + 06 1.633E « 06 40826 +08
C 43 12736+ 0% 26276+ 06 1 468 « 06 2516€ + 02 1 DO6E - 14 3020€ + 01 17876 + 05 1 364 + 07
1( ;u 1195€ « 07 8.042€ + 07 1.326E+ 08 18936 +08 1IN .07 22MNME0? 15926 .07 1039+ 10
PR 143 4.329E+ 05 0.000¢ + 00 7 754€ « 05 3609¢ + 07 27385403 4331E406 9297+ 04 1575+ 08
PR 144 15656 +03 2112E+03 2.040¢ - 50 0.000¢ + 00 0.000¢ « 00 0.000€ + 00 2.353€-51 3829¢-23
ND-147 3282F +05 1.009¢€ + 07 S712E405 1 505¢ + 07 6.864F < 02 1.805¢€ « 06 6.846€ + 04 9 197e+ 07
W87 91026 + 04 2 740F « 06 2.420€ + 06 2 790€ + 00 $S103€-02 33486 -0 2.886¢ + 05 5 380E + 06
NP-239 6401¢ « 04 1.976€ « 06 9138E+04 22326403 | 9 336¢ 08 2679E 02 1 100¢ + 04 13576+07
(PASTURE) | (PASTURE) . (FEED) (PASTURE) (PASTURE)
Units -

Inhalation and all tritium - mrem/yr per uCi/m3

Other pathways for all other radionuclides -m2 ® mrem/yr per uCi/sec

ODCM, V.C Summer, SCERG Revision 13 (June 1990)

30-29



TABLE 3.2-5
PATHWAY DOSE FACTORS FOR SECTION 3.2 3.3 (R)*

Page 1 of 3
AGE GROUP TEENAGER) NA (TEENAGER) (TEENAGER, (TEENAGENR, (TEENAGER) (TEEN kW) (TLENAGES)

150100t INNALATION GROUND PLANE GRS COW Mux GRS COW MEAT GRS COW MLk GRS GOT MEAY GRS GOT MLk VEGETATION

"3 12726400 0000E+20 | B992E+02 | 17546402 | B993E+02 | 21046401 | 183S6+03 | 23426403
C1e 26006404 | 0.000E+08 | 4859608 | 2040008 | 1700E+08 | 2448E+07 | 4.859€+08 | 3690 ¢ 08
NA-24 13766+04 | 13856407 | 42556406 | 10846-03 | 6347638 | 13016-04 | S110E+05 | 2.389¢+05
p32 18886406 | 0000E+00 | 3YS35+10 | 39316409 | 13956408 | 47176408 | 37056+ 10 | 1608E +09
CR 51 20966404 | SS06E+06 | BIBTE06 | SATIES0S | Z.iaafe05 | 11376405 | 10066406 | 10376407
MN 54 1.984¢ « 06 | 1625€+09 2875+ 07 1 436€ + 07 8.240€ + 06 17236+ 06 3.450¢ « 06 9320« 08
MN-S6 S744C+04 | 1068E+06 | ABSGE-01 | §3026-52 | 0000E+00 | 99626-53 | SBI9E-02 | 94S1E«02
FE-SS 1.240¢ + 05 0.000€ « 00 4.454E + 07 ; 382t « 08 1463E « 07 2.859¢ « 07 5.790€ + 05 3259¢€+08
FE-59 15206406 | 3.204E008 | 23616408 | 11716409 | 2470£+07 | 140SE+08 | 37206406 | 5895€ 08
CO-58 1.344€ « 06 4 AGAE + 08 1.095¢ « 08 1942€ « 08 1596k + 07 2.330% + 07 13136+ 07 6 G34E < 08
CO-60 B8.720€ « 06 2532E«10 3621t .03 7.600F « 08 12276+ 08 9120€+07 4.345€+ 07 3238+ 09
NiI-63 $.800€ + 05 0.000¢ + 00 11826« 10 1519€« 10 4 130€ « 09 1.823E+ 09 1419€09 1.606¢ « 10
Ni-65 36726404 JAS1E«05 4.692€ + 00 1.305¢€ - 51 0.COCE « 00 1.566¢ - 52 5647¢ - 01 3.966€ « 02
CU-64 6144E+04 | 6876E+05 | 32936406 | 1713605 | 6863E-46 | 20726-06 | 36736405 | 6465¢+05
IN-65 1.240€ « 06 8.583€ « 08 73156509 8.688¢ « 08 1983€+09 1043E+08 8.779¢ « 08 14716+ 09
IN-6S 1.584F + 03 0.000€ « 00 1760 - 11 0.000¢ - 00 0 000¢ + 00 0.000¢ + 00 1635¢-12 2967¢-05
BR-8) 3 440+ 02 7079t +02 1.790¢ - 01 $.066€ - 57 0.000¢ + 00 6.079¢€ -58 21128-02 29ME«00
B8R84 43206402 | 23636405 | 28776-23 | 00006+00 | 0.000E+00 | 0QOOE+00 | 3.4296-24 | 2251E-11
BR-85 18326401 | 0.0006+00 | 0.0006+00 | 0000E+00 | 0000E+00 | 0000400 | 0.000€+00 | 0.000F+00
RB-86 1904E+05 | 10356407 | 47466409 | 41016408 | 6.006E+07 | 9216407 | SEISE+08 | 27726 +08
RB-88 5 456€ « 02 377904 3.806E - 45 0.000€ « 00 0.000¢ + 00 0.000¢ « 00 4777¢ -46 3.168¢ - 22
RE-89 35206402 | 14526405 | 79576-53 | 00006400 | OO00E+00 | O.000E+00 | 9ASAE-S4 | 1247¢-26
SR-89 2416E+06 2.509€ + 04 2674+ 09 2.545¢ « 08 2719t + 08 3.054€ + 07 S617E+09 1513+ 10
SR-90 1.080E+08 | 0.0006+00 | 6612¢+10 | BOA9E+09 , 23016410 | 96596408 | 13896411 | 75076+ 1)
SR-91 2592608 2511E+06 24098 + 05 5.794¢ - 10 0.000€ + 00 69538 -1 5.064E + 05 1281E+ 06

(PASTURE) (PASTURE) (FEED) (PASTURE) (PASTURE)

*See note, page 3.0-36

Units -

Inhalation and all tritium - mrem/yr per uCi/m3

Other pathways for all other radionuclides -m2 ® mrem/yr per uCi/sec

ODCM, VvV C Summer, SCE&G Revision 13 (June 1990)
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‘\

PATHWAY DOSE FACTORS FOR SECTION 5 2 3.3 (R))

TABLE 3 25 (centinued)

Page 20f3
AUl GROUP (THANAGEN =Y TEENAGER J MEENAGEN) , (THENAGER) THENAGER: THENAGEN TRENAGER

notort AT GROUND PLaNE | GRS COw MK l GRS COw miat ‘ GRS COw Wi GRS GOT min GRS GO Mk VEGETATION

LU B PVIS2EC08 | BODVEC08 | 2271000 2516 ap 0 000t + 00 J0T%E - 4% 4795« 10128+ 04
Y80 I SS926405 | SI0BE40) | 1CIME<06 | TAT08 408 2 6668 0% B o600 04 1-;;“'(‘5 10256 « 08
AR AL 32008 + 03 1168« C5 S 120618 Omﬂ)? LOW «30 © GO0OE0e | H260F 9 1285t -0
. 2936k « 06 12076406 | 6147E 406 3"“:;.} 77;;‘0.95 aitem TT601 « 05 | 3.2126+08
-V_;l TOABE 05 | 242005 | 2828E400 15228 28 rom.oo ! 42268 3% Java 2360t 5 04
e I S7020405 | 2534E405 | 10126404 1 6881 07 76208 61 INNT'“ 1516403 | 4a%83t+08
LU L) ZO0BE06 | 28376408 | 12006406 | 10826409 | 1 SESE 08 r.i 30E+08 | TMAVE08 12538« 09
LU ) 6 3048 ¢« 05 Jeat« 08 4225404 20 0 4732835 11088 0 ewrdta Py 1673607
LLES 3 78126408 T60SE«08 | 23006+08 | 42818 .09 19636407 | S1016+08 | A008F «07 | 4S518+08
MO 9 2608E <05 | AG26E406 | 10238408 10921408 $013 -0 22700404 | 12208407 1230007
TC oM 6120603 | 21008085 | 1055604 LERALERT | 0 000K + 00 R S R 12676403 | SOVVE+02
€ 66720402 | 2277004 12400 S8 0000k« 00 | 0OOCE«D0 | 0.000¢ +00 1.508¢ - 59 32298 2%
RU 103 TOIEC05 | V2656408 | 15130408 | 71626409 TOBEE+04 | B595E+06 | 18156404 | 5 706¢+08
LIY] WS— GOMDE+04 | 7212608 | 1. % apo 39008 25 0000k +00 | & 680F 26 1519801 4039+ 0a
LIVERT TOOBE«G? | S049E408 | 1799E406 | 11306+ 11 $312E 408 1356690 | 2159E+08 1464L+ 10
AT 110M | 67526406 | A019E09 | 285506410 | 13456409 69B2E 00 | 1 4rag 0” iﬂ"lo“ EuitE«08
TE 125m 5360 + 05 21206406 | O063E+07 | B941E408 10688« 07 H'":! + 08 10646407 | 43750408
TE 2w 16566 « 06 TO63E«05 | 34206408 | 38166409 | 675080 ;Ililﬂo{* 41056« 07 1236k 09
TE 7 BOB0E+04 | 3293003 | 95726404 1609t 08 0 000€ « 00 ] | J'éfl-ﬂ 1122604 | 430K +08
TE 126m TO76E06 | 23120407 | 46026408 | 2966E« 09 2:”&0»: '*’07‘“ *0u | S8:2 007 15140 408
TE 129 32966403 | J076E«04 | 2834609 0 000¢ + 00 OMIAON 0.000¢ + 20 3433 -0 3916k 03
TE 13w G208E«05 | 94580406 | 2529407 1847800 1827818 17366 03 | 3.0366+06 348K+ 07
MERE L C23I6ES03 | 2450E07 | 28798 02 0000E«00 | 0.000E+00 | ©.000F « 00 3515833 6099t 15
e 12 .;;J)lo“ AP68E 06 | BSBYEC0T | 23008407 130 27600406 | 10336407 THIBEL Y
1130 T I‘M( «06 | 66926406 | 17420408 4 005 - 04 AR AT 1Y 4 BOGE - 05 20926408 | 827K 07

I (PASTURE) (PASTURE) (FEED) (PASTURE) (PASTURE)
units -

Inhalation and all tritium - mrem/yr per pCum?

Other pathways for all other radionuclides -m2 ® mrem/yr per uCi/sec

ODCM, vV C. Summer, SCE&G P3vision 13 (June 1990)
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PATHWAY DOSE FACTORS FOR SECTION 323 5 /%)

TABLE 3 2.5 (continuen)

Page 30f3
AGE GRCUY TESNaGEN INA MTHENAGER l ThenaGlr LT WY ) THENAGLN, Mrntem THENAGEN)
"OTOM INHALA TION “ROUND PLANE GRy COW M ‘ GRS COw Mt GRS COW M GRS GUT Mt GRS GO M VEGETATION
N 14645 0 2089 0 21958« 10 JeASE 09 Jaekt . 43756« 08 2638 e M 3401« Y0
LR M 1512808 Va52E « 6 222+ 00 13008 8 0 000¢ « 00 16671 58 1082t 4262t 402
(B } ] 29208 « 66 2980, 06 10748 « 09 Tt 00 1086t 23 6 680F + 00 2000t « 09 45878 « 08
134 19521+ 04 S 3054 + 08 18438 Y0 0 000t « 00 0.000¢ « 00 0.000¢ + 00 19188 0 Je54L 03
1138 6 208 « 0% 29476+ 06 11«06 S 963¢F 15 0 000F « 00 71568 16 A53BE06 | 5832t « 06
Cs5 15 11288« 06 B007E « 09 23108+ 10 120+ 8 T A4 . 08 14776« 08 “55!(.!0 !l"lo\r
C5 138 18368 408 17101 « 08 17586« 08 16«07 52496+ 06 4 405€ + 06 $292t .00 17088 + 08
(4 TR B AB0E « 05 12008 + 10 1iette V0 S 6lat + 08 619708 11568 « 08 Sk« 0 1348 4 Y0
CS 138 8560« 02 4028+ 08 RTINS 0.000¢ « 00 0 000t « 00 0.000€ « V0 9576t 23 695t
8A 139 464t + 02 11946 « 08 7007 0 000t + 00 9 000t « 00 0 000F « 00 6794k 08 2403800
8A V40 20328 « 06 23468 « 07 TAB3E 07 630 19908 + 08 4 396 « 06 B981E«06 2130 « 08
BA 140 1 208¢ « 03 A T734E o\ - 77030 46 0 000¢ « 60 0. 000 « 00 0 000¢ « 00 Siat 0 86958 22
A 42 192402 $ 0641 + 04 S0V0F 8O G 000K + 00 0 000€ « 00 0 000¢ « 00 $02E - & S613E -3
LA 180 48728408 21808 4 07 22916408 B 68%E + 02 § 5608 12 1043802 2745€ 04 S 104K + 07
LA a2 1200€ « 04 1176408 CE AR 00208+ 00 0 000¢ « 00 0.000¢ « 00 S a5t 08 25298« 00
CE &y 6 136F 0% 1.540¢ « 07 16568« 07 PRI Y 6 700 « 0% 2705i+ 06 20368 « 06 S 404K + 08
[ART ] o 2552408 2627¢« 08 167+ 00 J605E 02 V1308 Ve Q4300 20068 « 05 20408 + 07
CE 144 ¥ 13368« 07 8042E « 07 16556 «28 3 08%¢E -~ | 4 6508« 0V 3 /06K « 07 1 9866 « 07 13266 « V0
PR 143 48328408 0.000¢ «+ 60 9553« U8 S8VTEe0 1 33%E.03 6 S80L « 06 1 146K + 0% 2310E«08
PR 144 17526+ 03 21126403 12388 S 0 000F + 00 I 0 000t + 00 0 000¢ « 00 1330 Sa 3097 26
ND 147 37208 058 1.009€ « 07 T8k 4 08 2453k« 07 I 552602 29426 ¢ 06 um‘ou 14246« 08
w7 1 T6BE « 0% 27408 « 06 2.646€ « 06 3909¢ + 00 T S579¢ 2 4787E -0 31556408 7 839E « 00
NP 2298 13208 « 05 19766 « 06 1 060€ « 08 33876403 10838 O 4 064L « 02 12766 + 04 2097k 07
(PASTURE) (PASTURE) | (FEED) (PASTURE) (PASTURE)
Units -

Inhalation and all tritium - mrem/yr per pCi/m3
Other pathways for all other radionuclides -m2 mrem/yr per uCi/sec

ODCM V C Summer, SCE&G Revision 13 (June 1990)
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TABLE3 26
PATHWAY DOSE FACTORS FOR SECTION 3.2 3 3(R)*)

Page 10f 3
MGt GROUY o wa I o n Wwow n I “woun “woun Wwoun J “wouLn

"otToR WenA LA TiON GROUND PoANt GRS T Ow Mk G COow .‘.'4_“‘ COWMLE GRS GO MEa GRS GO M VEGETATION

A 12641403 | 00001400 | 69041402 | 29400402 | 690ME 402 | DSIBE0) | 14 - +00 | 2845t e00
c HVGE 408 | 0O00E+00 | 2634L+08 | 24060408 | 9219E407 | 28970407 | 2634608 | 2276t e 08
NAJE | 10060-w | 1808607 | 2430 e06 | 156003 | 28061.30 | 14208 08 | 2eaetece 2 690K + 08
Y 12406406 | UOODEA00 | 1 709K+ 10 | AGSIE408 | TSS0E007 | SSE2E 08 | 20526410 | 1403Ee 09
Y VA0 o 04 | SOOEEAGE | TABTES06 | 17726406 | 26480405 | 21276405 | 8624805 | 1 168t e 07
MK 54 1A00E+06 | 16256408 | 257BE407 | 28120407 | TIOVE406 | 33756406 | 30916406 | §S85E 08
e 10206408 | 1068E 406 | 1326 0V | AUSHE 52 | 00006400 | S9AE 53 | 1S84E 02 | 5082¢ 02
088 72086404 | 0000E+00 | 25116407 | 29306408 | B250Fe06 | 3SIOE+07 | 32656408 | 2096t 08
FE59 VOV6Eo06 | 32046008 | 23276408 | 20806409 | 20096407 | 24956408 | 3026 +06 | §875¢ 008
058 2000405 | AAGAE408 | 565K 407 | 3I0DE408 | 1IOAE407 | AMADESOT | ) VATEe07 | 6252€+08
060 SO6BE o 06 | 2532410 | DOB2E408 | 141IE000 | 1OMME<OB | 169SE+08 | 37606 | 3139%e08
N4 43200405 | 0000E+00 | 67296400 | 1EBBE41D | F3SVE 408 | 22666400 | 9075608 | 1080F o 10
[ 12326404 | 34510405 | 12196400 | 74056 52 | 0000E+00 | SB6E 53 | 1AAL 01 | 2026t 02
U AN96Eo04 | GU76E005 | 20016006 | 23076-05 | 4203646 | 2769606 | 2415808 | 7841t e 08
IN&S BOA0E408 | BSEIE 08 | BIBBES08 | 11320408 | VINIE408 | \ISBE4O8 | 4S88Ee08 | 100SE 08
N6 92006402 | 0000£+00 | 40IVE-12 | 0000E+00 | 0000E+00 | 0.000F+00 | 4837¢ 13 | 1202¢ 05
"8 24086402 | 70796403 | 190K-01 | BGABE 57 | 000000 | 1OMBE-ST | 1 698K 02 | &475¢a00
™ 31206402 | 23636405 | 169623 | 00O00E+00 | 0O00E+00 | 0.000E+00 | 2029¢. 28 | 247¢F. 11
R85 12806401 | 000K +00 | 0.000£+00 | 0.00OK+00 | 0000E+00 | 0OO0F+00 | 0OOOEs o | 000f «00
RE-86 13526405 | 10276407 | 25956409 | 48700400 | 32016407 | SBASE<D? | 3113608 | 2 194% e 08
K688 JFT26402 | 37790404 | 219645 | 0000E+00 | 0.000E+00 | 0.00OE+00 | 25736.46 | 3428t 20
kB89 25606402 | 14766405 | 449683 | 0000E+00 | 0.000+00 | 0.000F+00 | 5I96E 54 | 39616 26
Sh89 1400E+06 | 25006408 | 14S1E00V | 30VGE4O08 | 1A7SE 008 | 36176007 | 30M6Ee 09 | 596105
$K-90 99206407 | 0000E+00 | AGROE10 | 12446410 | 16206410 | 1493 +09 | 9828Ee10 | 6686Ea 11
K91 19126408 | 25116006 | 13770408 | 1203610 | 0000£400 | 6MOE-11 | 26726408 | 1451t 06

(PASTURE) | (PASTURE) |  (FEED) | (PASTURE) | (PASTURE)

*See note, pag23.0-36

Units -

Inhalation and all tritium - mrem/y, per uCi/m3

Other pathways for all other radionuclides -m2 ® mrem/yr per pCi/sec
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PATHWAY DOSE FACTORS FOR SECTION 3 2 3 3(R))

TABLE 3.2-6 (continued)

Page 2 of 3
AGE GhOUr oL WA woun o AT WD ' omown l woun
O Om WHAATIOP | GROUNDMANE | GN COMMLN | GASCOWMIAT | Gi COwMAS G5 GOT MILAT uuow.;-% VEGETATION
LU 1 LR [ B } E405 | 9675600 22341 a8 0.000¢ « 00 28008 4% 2056« 00 llﬂ!ofl_
Y % 508 ’(;; ABE«03 | T5NE405 | V08 1 065 - 08 13606405 | 9020604 !ﬂﬂo(r
AR AL 1 8201 :‘ 11616+ 08 1803t 1 CO00E«00 | O0DDE«00 | 0 000K« 0O 2262820 15276 -08
Yy 1.7041 « 06 12078 « 06 A726E 406 | 620K 08 S69VE .08 TATTE 07 S672E 408 108k 08
Yy-w2 TS24 08 | 2042008 smme-on 2657638 0 000F « 00 3186 36 117600 1603t « 04
A LAl TR ) 25340408 T00E 03 2078807 42908 &) 2 4%0€ - 08 A o02 $5178 « 08
LI L) T768E 406 | 2807608 | 9S87E 408 19038 « 09 12650 408 22041 < 08 11516408 118046« 09
LB M S232E 408 JAASE 06 | 2707E 404 12926+ 00 a0t 3 15508 -0 Jte0) 2108 + 07
NB 9% S 048E «+ 05 TO0SE-0B8 | 27076408 | 7748609 | 1630i 407 1 9297408 It 07 4798+ 08
MG 2 AR0E « 0% 46268 406 ST 07 231008 2813803 | 278604 6878 « 06 14268 « 07
TC ™ 41608 + 03 21091408 | SS553E400 74398 18 0.000¢ « 00 B827¢ 1% 6641602 $187 <03
o 1t em2 2217« 04 7 406i - 59 0 000¢ « 00 0.000¢ « 50 0. 000¢ + 00 6 888E o0 35028 - 2%
RU - 102 S 048t « 05 12656 + 08 11096« 08 12296190 | 85376403 14758« 09 14266404 | 5577E 408
RU 108 A8V6E 04 TN 08 $ 2408 - 01 1533628 0.000¢ « 00 4209t 26 6.245¢ 02 3.294¢E + 04
RU - 106 9 3601 « 06 S 049¢ « 08 1.320¢ « 06 AR ARI R 3 898K + 05 2173+ 00 1 564¢ 408 12476+ %0
AG-110M | 4632t 06 QO0ISE«09 | 2198E«10 | 25236409 | S 996 «08 J028E 08 | 2638E+09 397909
TE-125m J136E + 05 21286406 | 66266407 1 460F « 09 7 9068 « 06 175VE« 08 7 9558 + 06 31927608
TE-127m 9 600 « 05 10838 « 05 1060608 | «S53VE«09 I6NEL0? S4376«08 2223« 07 14186« 08
e\ 57366 « 04 3293k+03 5278« 04 203408 0.000¢ « 00 24841609 61726+ 03 45326409
TE 129m 11608 « 06 A0 ).“lloﬂ' 5 698E « 09 1 6458+ 07 6.838E + 08 1636t 07 12616+ 09
TE 129 19366403 JO76E 04 V83609 0 000€ « 00 0 000€ « 00 0 000€ « 00 142810 2.80¢-03
TE M 5 560K + 05 9459€ « 06 1753607 2190E « 04 | 12668 15 26286403 21026+ 06 A28
TE- 1 13003 34508+ 07 15788 -2 0.000¢ + 00 I 0000k + 00 | 0 00GE « 00 1927¢ - 33 6575 1S
TeE 132 SO96E«05 | 4968E 06 7356607 | 42875007 T 11708 - 01 |' S1ME«06 | BB27E 406 13126+ 08
1-130 11366406 | 66926408 1 050¢ « 08 $2728-04 I B 535 -4 T 6 326E - 05 1.254E « 08 80907
(PASTURE) (PASTURE) T (FEED) ] (PASTURE) (PASTURE)
Units -

Inhalation and all tritium - mrem/yr peré; Vi
e

Other pathways for all other radionuch

s -m2®mrem/yr per uCi/sec

ODCM, V C Summer, SCERG Revision 13 (June 1990)

30-34



PATHWAY DOSE FACTORS FOR SECTION3 23 3(R)

TABLE 3 2-6 (continued)

Page 30f3
AGIH GROUY wou n L woun o wown woun woun wou

“OTOM A A TON GROUND PLaNnt GRS COw M R COW MiaT OR COWw Wi LR Y GRS GO M vEGETA IO

LA VAR2E407 | 20096407 | 1308E4 1Y | SODME0D | 20656407 | GOMOE+O8 | ) 66SE+1Y | 3 788K« 10
1 11848+ 08 14526 « 06 1541600 1816187 0000E«00 | 21798 S8 1 549K« 00 S016t 03
1133 21526406 | 29076406 | 98916408 | 936E401 | VAIOE 23 | 11206401 | 11896400 | SI3VE 08
1134 29B4E 404 | S30SE405 | BEB6E 1) | 0000E400 | 0000E+00 | OOOOE«00 | 1066E N0 | 4 S63E-03

1198 QABOE 405 | 20476406 | 22176406 | 7684F 15 | 0000E+00 | $1726 16 | 26766406 | 6731606
€5 13 8480 « 05 C007E « 08 13458410 15658+ 09 A3 .08 T 878K + 08 4035610 11106« Y0
€5 136 TAGAE405 | 17100408 | 1OISE409 | 47266407 | JOUIE406 | SGE9E<06 | 31176409 | 1 67SE 08
s\ 62081 + 0% 1200610 | 100K+ Y0 1193609 15136408 1436+ 08 30«0 B 696¢ + 0%
s 138 6208t « 02 4102€« 0% 17868 23 0. 000¢ « 00 0.000¢ + 00 0 000¢ « 00 5 14623 27308 -1
8A 138 37600403 | 119AE<05 | 78631 08 | 0000100 0000E+00 | 0OGOE+00 | 9adSE08 | $228¢ 02
8A 140 12726 06 2346k 007 $835t .07 LR AR Y b 147204 0% 7100% « 06 6 643 + 06 2 646K « 08
BA 141 19368+ 03 umooi 43278 a6 0 000¢ « 00 0 000F « 00 0000\ . S 184 94638 22
A 2 118921« 03 S 064 « D4 2 509t 80 0 000¢ « 00 0 000F «+ 0O 0 000¢ + 00 ERORIE § 2463F
LA Y80 & 584L + 05 2180 « 07 16720408 13056 « 03 4.059¢ 12 16628« 02 2.006¢ + 04 73198 4 07
LA 12 632ME40) | 91176405 | 6273608 | 0OOOE+00 | OOOOE+00 | OOOOE+00 | 7831609 | & 768K 01
(SRR J6V6E 05 | 15408407 | 1256407 | 36326407 | 6A26E405 | A3SBE406 | 15036406 | S.097¢+08
ct o4y 2264E405 | 26276406 | 1 1SE406 | SSATE402 | TI6BE 1S | 66566401 | 1366405 | 2758E <07
Ct a2 7 7766 + 06 B042E « 07 1218+ 08 4 928€ + 08 3398E 407 S0 14507 1128« 10
PR 143 2 BOBE « 05 0.000¢ « 00 6 918E« 05 9.204k « 07 28456+ 03 1104F « 07 82976+ 04 2748 « 08
PR a4 10166+ 03 2112€+0) 67161 54 0.000¢ « 00 C 000F « 00 0.000¢ + 00 7 7458 55 3303¢ 26
ND Y& 2.208¢ + 05 1.009¢€ « 07 S$23VE 408 1835k 07 6.286E « 02 47226406 62736404 18536+ 08
W 15520405 | 27406406 | 1796F 06 | SO126400 | 37676-22 | 7004E 0V | 2146405 | 1 046E«07
NP 2)S 11828405 19766 + 06 7 409€ « 04 $1526+03 7 SASE - 08 61828+ 02 BB876E+03 2872807

(PASTURE) (PASTURE) (FEED) (PASTURE) (PASTURE)
Units -

Inhalation and all tritium - mrem/yr per uCi/m3

Other pathways for ail other radionuclides -m2 ® mrem/yr per pCi/sec
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The R values of Table 3 2., through 3 2.6 were calculated in
accordance with the methocs of Section 5 3.1 of Reference 1
Columns in those tables marked “Pasture” are for freely-grazing
animals (f =f =1) Columns marked "Feed" are for animals fed
solely locally-grown stored feed (f =1 =0) The values used for
each parameter and the origins of the values are given in Teble 3 2-
9 and its notes

ODCM, V C Summer, SCEEG Revision 13 (June 1990)




Table 3 -7

CONTROLLING RECEPTORS, LOCATIONS, AND PATHWAYS®

DISTANCE AGE OKIGIN
SECTOR (METERS) PATHWAY GROUP  (FOR INFORMATION ONLY)
N 6,400 Vegetation Child ‘Vegetable Garden
NNE 5,800 Vegetation Chilg ‘Vegetable Garden
5,300 Grass/Cow/Meat Child Grazing Beef Cattle
NE 4,700 Vegaotation Child ‘Vegetable Garden
4,700 Grass/Cow/Meat  Child Grazing Beef Cattle
ENE 2,600 Vegetation Child -Vegetable Garden
3 2,900 Vegetation Child -‘Vegetable Garden
2,700 Grass/Cow/Meat  Child Grazing Beef Cattle
ESE 1,800 Vegetation Child ‘Vegetable Garden
SE 2,400 Vegetation Child ‘Vegetable Garden
SSE 4,300 Vegetation Child -Vegetable Garden
g 6,300 Vegetation Child ‘Vegetable Garden
SSwt+ 5,500 Vegetation Child ‘Vegetable Garden
SW 5,300 Vegetation Child -Vegetable Garden
WSw 3,100 Grass/Cow/Meat Child ‘Grazing Beef Cattle
4% 4,300 Vegetation Child ‘Vegetable Garden
3,400 Grass/Cow/Meat  Child Grazing Beef Cattle
WNW** 7,200 Vegetation Child ‘Vegetable Garden
7,200 Grass/Cow/Meat  Child Grazing Beef Cattle
NwW** 6,600 Vegetation Child ‘Vegetable Garden
6,600 Grass/Cow/Meat  Child Grazing Beef Cattle
NNW 4,800 Vegetation Child ‘Vegetable Garden
4,800 Grass/Cow/Meat  Child Grazing Beef Cattle

* See note on the following page for the method of choice of these controlling
receptors

** If a cow were located at 50 miles (8,000 meters) in this sector, an infant
consuming only its milk woula receive a greater total radiation dose than would
the real receptor listed. However, such an infant would not be the Maximum
Exposed Individual for the site

ODCM, V.C Summer, SCEE&G Rewvision 13 (June 1990)
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The controlling receptor in each sector was identified in the
following way Receptor locations and associated pathways were
obtained from the August 1989 field survey A child was assumed
st each location, except that where a milk cow was listed, an infant
was assumed -5(_/5 for each candidate receptor was obtained by
interpolation of values in Table § 1-10 of Reference 5,376‘ for each
candidate receptor was obtained by interpoiation of values in
Table 6113 of Reference 5 Expecied annual releases of each
nuchde were taken from Table 5.2-2 of Reference 5 The pathway
dose factors given above in Tables 3 2-3 and 3 2-4 were then used
with the referenced values in the methodology of Section 5 3 of
Reference 1 to compute total annual doses at each candidate
receptor site for the pathways e¢xisting at that site. The controlling
recepor for each sector was then chosen as the candidate receptor
with the highest total annual dose of any candidate receptor in the
given sector All histed pathways are in addition to inhalation and
ground plane exposure

ODCM, V.C. Summer, SCERG Revision 13 (June 1990)
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Table 3 2-8
AT PHERIC DISPER PARAMETER

3 *
DISTANCE
SECTOR Q' bR (MILES'METERS)
N 14E-07 62E-10 40/6,400
NNE 21E:07 89E10 36/5,800
NNE 25E-07 11E-09 33/5,300
NE 34E-07 17E09 29/4,700
ENE 11E-06 58E-09 16/2.600
3 74E-07 36E-09 1.8/2,900
3 84E-07 42¢E-09 17/2,700
ESE 22E-06 84E-09 1.1/1,800
SE 16E-06 SBE-09 15/2,400
SSE 30E-07 10E-09 2.7/4,300
S 17E-07 37€E10 39/6,300
SSW 20E-07 64E 10 34/5,500
SW 26E-07 10E-09 2.3/5,300
WSW 64E-07 32E-09 19/3,100
W 22E-07 93E10 27/4,300
W 36E-07 1. 7E-09 2.1/3,400
WNW 66E-08 25E10 45/7,200
NW 98E-08 41610 41/6,600
NNW 18E-07 97E-10 3.0/4.800

* Annual average relative dispersion and deposition values far the receptor
locations in Table 3.2-7. Values were obtained by interpolation in Tables 6.1-10
and 6.1-13 of Reference 5. Those tables are based on one year (1975) of
meteorological read) < and tie FSAR dispersion model (ground-level release,
sector-averaged model, with open terrain recirculation factors, dry depletion by
Figure 3.3-1, and using decay with a half.life of 80 days) As a result of the
analysis described in the note to Table 3 2.7, the location of the maximum
exposed individual for the site was identified as being the vegetable garden at
1.1 miles in the ESE sector. Therelore, the site X/O' and D/Q' (Section 3.2.3 2 and
following) are those from this table for that location

ODCM, V.C Summer, SCE&G Revision 13 (June 1990)
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Teble 3.2-9
Page 1 0f 4
PARAMETERS USED IN ﬁgg FACTOR CALCULATIONS
Orngin of Value
‘ Parameter Value Table in | “ection of | cire.
i RG. 1109 —&g» specific
QQQFOf p'tea
| DFA Each radionuchide £9 Note 2
‘ BR 3700 miryr E-S
***For Ri (Vegetation)*®*
P Each element type (B
, A 2 0 kg/m? E-15
Aw S83E-7sec’ 5313
DFL Each age group and radio- E-11thry Note 2
nuchde £-14
Ua' Each age group E-S
t 10 5315
t 86E +4dseconds £-15
1 Ua® Each age group E-S
f 076 5315
L 518 € + 6seconds £-15
H 8 84 gm/m’ Note 1
| ***Eor Ri (Inhalation)* * *
BR Each age group E-S
DFA Each age group and nuclide 3 E7 %'u Note 2

3040
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Page 2 0t4
PARAMETERS USEC IN DOSE FACTOR CALCULATIONS

Ongin of Value
Sarameter el Table in 5,'4‘",&" o1 sire.
RG 1109 _&{f- Specific
***For R (Ground
Plane)***
SF 07 E-15
DF¢ Each radionuchde £E-6
t 473+ 8sec 5312
***For Ri
(Grass/Animal/Meat)***
Q, (Cow) |50 kg/day E-3
Q, (Goat) |6 kg/day £-3
U, Each a5« group E-S
Aw S7.E-7sec’ 5313
F, (Both) tach element E-1
r Each element type E-15
DFL Each age group and nuclide E‘1E1 1t‘l;sm Note 2
f, 10 Note 3
f, 10 Note 3
= 0.7 kg/m? £-15
t, 778E +6sec E-15
Y, Z0k ym? E-15
ty 1 73‘E+6sec E-15
H 8 84 gm/m’ Note 1

ODCM, V.C Summer, SCEEG Revision 13 (June 1990)
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Table 3.2-9
Page3o0f4
PARAMETERS USED IN DOSE FACTOR CALCULATIONS

Ongin of Value

Parameter : Section of

FQV R . _ :f,,,,_,,,;._. P ———
(Grass/Ahimal/Milk)e e

Qr (Cow) |50 kg/day

Qr (Goat) |6 kg/day

U, Each age group

Aw S73E-7sec’

. tach element E-1&E-2

r Each element type £E-15

Each age group and nuchide | €-11 thru E-
14

0 7 kg/m? E-15

778 E < 6sec £-158

2 0 kg/m? £S5

173E +5sec £-158

10

10

00

00

8 84 gm/m?

ODCM, vV C Summer, SCEEG Revision 13 (June 1990)
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Table 3.2-9 (Continued)
Page 4 of 4

NOTES
Site-specific annual average absolute humidity. For each month, an average
absolute humidity was calculated from the 7 years of monthly average
temperatures in Table 2.3-49 of Reference 4 and the 5 years of monthly
average dew points in Table 2 3-64 of Reference 1. The 12 monthly values
were averaged to obtain the annual average of 8 8.\ gm/'m’ (Section 52 13
of Re ‘erence 1 gives a default value of 8 gm/m?)

Inhaltion and ingestion dose factors were taken from the indicated source
For ench age group, for each nuclide, the organ dose factor used was the
highest dose factor for that nuclide and age group in the referenced table.

Typically beef cattle are raised all year on pasture. Annual land surveys have
indicated that the small number of goats raised within 5 miles typically are
used for grass control and not food or milk. Nevertheless, the goats were
treated as full meat and milk sources where present, despite the fact that
their numbers cannot custain the meat consumption rates of Table E-5 of
Reference 3.

According to the August 1989 land use census, no cows or goats are kept for
milk within § miles of the Station These values are included for reference
only

Two columns of R 's were calculated - one for cows kept exciusively on local
pasture (fp =f = 1), and one for cows kept exclusively on locally grown stored
feed (f =1 =0). Seethe note on page 2.0-37.

ODCM, V C Summer, SCEEG Revision 13 (June 1990)
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GASEQUS RADWASTE TREATMENT SYSTEM

FIGURE 3.2-1

5 DO s 5s PO W
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33
Term
=
Dq =
DQ =
| =
N H
n H
n =
r =
AT/AZ =
T =
u i
XQ =
8 =

M rological | for lculat.on

331 rological | Parameter
Definition

height of the containment building

‘eposition rate for ground-level re-

yses relative to the distance from
\.1e containment building (from
Figure 3 3-3)

the sector averaged annual average
relative deposition for any distance
in a given sector (m”)

wind speed class. The wind speed classes are
iven in Table 4A of Reference 10 as 1-3,4.7,8-12,
3-18,19-24, and > 24 miles per hour

total hours of valid meteorological
data

number of hours meteorological
conditions are observed to be in a

given wind direction, wind speed

class |, and atmospheric stability class |
number of hours wind 1s in given direction

distance fzom the coatainment building
to the location of interest for dispersion calculations (m)

temperature differential with vertical
separation ("K/100m).

terrain recirculation factor, Figure
334

wind speed (midpoint of wind speed
class ) at ground level (m/sec).

the highest annual average relative

concentration at an}( distance in a
given sector (seum’)

plume depletion factor at distance r
from Figure 3 31

ODCM, V. C. Summer, SCE&G: Revision 13 (June 1990)
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Section of

Initial Use
(3321

(3322)

(3.322)

(33.21)

(3.331)

(3.321)
(3321)

(3321)
(3321)
(3321)

(332 1)

(3331)



Sectien of

Dgfmmgn Initial Use
0, = vertical standard deviation of the plume (3321)

(in meters), at distance r for ground leve!
releases under the stability category
indicated by AT/ A2, from Figure 3.3-2

2032 = (2/n) < divided by the width in radians of a (3321)
22 5% sector (0 3927 radians)

255 = theinverse of the number of radians in a 22 §° sector (3322)
1
25900178 Radians”)
3.32 Meteorological Mode!

3321 Atmospheric dispersion for routine venting or other routine

gaseous effluent releases 1s calculated using a ground-level, wake-corrected
form of the straight line flow mode!

XQ = the sector-averaged annual average relative concentra-
tion at any distance :n the given sector (seum’?)
G Py e, T 5
08287 N h— (52)
‘ v -
; where
: 2032 = (2/n) “ divided by the width in radians of a 22 §° sector (0.3927
radians;
§= plume depletion factor at distance r for the appropriate
stability class from Figure 3 31
i = wind speed class The wind speed classes are given in Table 4A
of Reference 10 as 1.3, 4-7,8-12, 13-18, 19-24, and > 24 miles
per hour
n =

number of hours meteorological conditions are observed to be

In a given wind direction, wind speed class i, and aimospheric
stability class

ODCM, V. C. Summer, SCE&G: Revision 13 (June 1980)
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N =
' =
U. =
N -
-l
where:
ol
T
n
b
AT/AZ

total hours of valid meteorological data
distance from the vontainment building to location of interest

wind speed (midpoint of wind speed class i) at ground level
(m/isec)

the leswer of 0%+ W20 o (V30 | (53)

vertical standard deviat.ion of the plume (in meters) at
distance r for ground level releases under the stability
category indicated by AT/ AZ, from Figure 3 3-2.

terrain recnrculatnc;n factor, from Figure 3 3-4

31416

height of the containment building (50 9m)
temperature differential with vertical separation
(“K/100m)

3322 Relative deposition per unit area for all releases is calculated for a

ground-level release.

DQ

where

the sector-averaged annual average relative deposition
atany distance in a given sector (m?).

2.55 Dgn (54)
rN

deposition rate for ground-level releases relative to
distance (r) from the containment building (from Figure
33-3)

ODCM, V. C. Summer, SCERG: Revision 13 (June 1990)
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the inverse of the number of radians in a 22 5 sector

adians”)
number of hours wind 15 1n given direction (sector)

total hours of valid meteorological data

ODCM, V. C. Summer, SCEEG: Revision 13 (June 1220)
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FIGURE 3.3-1

Plume Depletion Effect for Ground Level Releases (8)
All Atmospheric Stability Classes)

Graph taken from Reference 8, Figure 2
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FIGURE 3 3.2

Vertical Standard Deviation of Matenial in a Plume (8,)
(Letters denote Pasquill Stability Classes)

Graph taken from Reference 8, Figure 1
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Temperature Change Pasquill Stability
with Height AT/A2 i"K/\QQm} t res Classification
<-19 2 Extremely Unstable
19t 17 8 Moderately Unstable
17t0-15 C Shightly Unstable
‘15t 05 o} Neutral
05t015 3 Slightly Stable
15t040 F Moderately Stable
>40 G

Extremely Stable
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FIGURE 3.3-3

Relative Deposition for Ground Level Releases (Dg)
(All Atmosgheric Stability Classes)

Graph taken from Reference 8, Figure 6
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FIGURE 3.3-4
Open Terrain Recirculation Factor

Graph taken from Reference 7, Figure 2
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40

RADIOLOGICAL ENVIRONMENTAL MONITORING

Sampling locations as required in section 1.4.1 of the ODCM Specifi-
txtions are described in Table 4 01 and shown on Figures 40-1 and 4 0-2 As
\ndivated by the ditto (") marks in the table, entries in the sampling
frequer.cy and analysis frequency columns apply to all samples below the
entry unti' a new entry appears

ODCM, V.C. Summer, SCEandG: Revision 13 (June 1950)
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RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM
VIRGIL C. SUMMER NUCLEAR STATION

TABLL 3.0

Expocure
Pathway

I Particulate

A)

8)

8]

D)

Critensa for Selection

3 indicator samples to be taken at iocations (in
diiferent sectors) beyond but as close to the
exclusion boundary as practicable vhere the
highest offsite sectonial ground leve!
concentrations are antinipated

1 indicator sample 10 be taken in the sector
beyond but as close to the exclusion boundary
as practicable corresponding to the residence
having the h:ghest antiaipated offsite ground
ievel concentration or dose

1 indicator sample to be taken at the location
of one of the daines most likely to be affected
28

1 Control sampie to be taken at 3 location at
least 10 air miles from the site and not in the
most prevalen., wind direction /

Sampling and

Continuous sampler opera-
tion with weekly collection

Continuous sampler opera-
ton with weekly collection

Continuous sampler opera-
tion with weekly collection

Continuous sampler opera
tion with weekly collection

Sample!

2
5

142

17

Locations

125w
09S¢
2 5 NNE

1 OESE

63W

24 7Sk

Type & Frequency

Yor S " of Sample Number & Location Collection Frequency Location Mi/Dar of Anaiysis

Gross beta following filter
change, Quarterly
Composite (by location) for
gamma 15otop:C

Gross beta following filter
change, Quarterly
Composite (by location) for

Gross beta following filter
change. Quarterly
Compesite (by location) for
JAMMA 1S010PC

Gross beta following filter
change. Quarterly
Composite (by location) for
gamma 15010pC
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RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM
VIRGIL C. SUMMER NUCLEAR STATION

TABLE 4.0
Exposure . .
Pathway Critena for Selection Sampling and Sample! Locations Type & Frequency
Yor S : of Sample Number & Location Collection Frequency Location L of Analysis
i Radicvodine 1A) 3 indicator sampies 10 be taken at two locations | Continuous sampler opera- 2 125w Gamma kotopc for 1-131
as given in i{A) above tion with week iy canister b 09SE weekly
cotlection 10 2 S NNE
B} 1 indicator sampie 1o be taken at the location as | Continuous sampler opera- 6 1 DESE Gamma sotopc for 1-131
given in i(B) above tron with weekly canster weebkly
collection
C) 1indwcator sampie 1o be taken at the location as | Continuous sampler opera- V4 63w Ganma isotopc for 1-131
grven in () above on with weekly carister weekly
coliection
D) 1 Control sample 10 be taken at a location Continuous sampler opera- 17 24 7S¢ Gamma Isotope for 1-131
similar in nature to HD) above tion with weekly camister weeb |,
collection
+ <+
W Dwrect A) 13 indicator stations to form an inner ring of Monthly or quarterly 1.2 125.125W | Gamma dose monthiy or
stations in the 13 accessible sectors within 110 2 J exchange 57, two or more 34 1 2W,1 2 WNW | quarterly
miies of the plant dostimeters at each location 56 0955 10ESE
78 12E 1SENE
910 2 2 NE, 2 S NNE
29 0 9wWsSwW,
30 1 05SwW
47 1 ONW

ODCM, V.C. Summer, SLEandG: Revision 13 (June 1990)
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RADIOLOGICAL ENVIRONMENTAL MONITOKING PROGRAM
VIRGIL C. SUMMER NUCLEAR STATION

TABLE 4.0-1
Exposure "t . " :
Pathway Criteria for Selection Samplmg and Sanple I.W Type & Frequency
Yor S ' of Sample Number & Location Collection Frequency Lecatron M /Drr of Anaiysis
B) 16 indicator stations 1o form an inner ring of Monthly or quarterly 12,14 42N63W | Gamma dose monthly or
stations in the 16 accessible sectors withun 3105 | exchange 5 7. two or more 32,33 | 4 SNNE 4 2ENE Y quarterly
mules of the plant dosimeters at each location 34 35 4BESEABSE
36.37 3 1SSE. 4 INW
4142 ¥95 3955w
a3 S 25w
a5 S 9wWSw
a6 3 7 WNW
a9 4 O NNW
53,55 IONE 28BE
() 8Stations 10 be placed in special interest areas Monthly or quarterly 11,13 3 IN. 2 INNW | Gamma dose monthly or
such as population centers, nearby residences, exchange 5 7 two or more 15.%6 2 SSSW 28 OW | quarterly
schools and in 2 or 3 areas 10 serve as controls dosimeters at each location 17.18 24 7SE, 1655
31,54 S BMNE 1 TENE
WATERBORNLE
WV Surface A) 1indwcator sample downstream to be taken at a | Time compos:ite samples with 2136 2 755w Gamma sotopw monthly
Water location which aliows for miang and ditution in | coliection every month 5 with guarterly composite (by
the u.timate receiving river lo(avon} 1o be analyzed for
tritiym
B) 1 Contro! sample 10 be taken at a location on Time composite sampies with 223 30 O NNW Gamma isotopre monthly
the recerving river, sufficently far upstream collection every month 5 with quarterly composite (by
such that no effects of pumped storage iozatoon‘)!obea\dnodbv
operation are antiapated tretium

ODCM, V.C. Summer, SCEandG: Revision 13 (June 1990)
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RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM
VIRGIL C. SUMMER NUCLEAR STATION

TABLE 4.0-1
Samplhing and
Collection Frequency
C)  1indwator sampie from a iocation immediately | Time composite samples with 17 28 7Sk Gamma isotopr« monthily
upstream of the nearest downstream mumiaipal | collection every month 5 with quarterly composite (by
water supply focation) to be analyzed for
tritwem 7
D} 1 indicator sample 10 be taken in the upper Time composite samples with 233 0 SESE Gamma isotopic monthly
reservosr of the pumped storage facility at the coliection every month 5 with quarterly composite {by
plart discharge canal location) 10 be analyzed for
trittam 7
£} 1inthaator sample 1o be taken in the upper Grab sampling monthiyS 247 SSN Gamma sotopic monthiy
reseryour s Hor-fluctuating recreational area with quarterly composite (by
location) to be anatvzed for
tritiem 7
F) 3 Control sample tv be taken at a locationona | Grab sampling monthly® 187 1655 Gamma sotopre monthily
separated unaffected watershea reservorr with quarterly composite (by
location) 1o be analyzed for
tritrum 7
G) 1 indwator sample 10 be taken in the upper Time composite samples with 253 0 8B WNW Gamma sotopi monthiy
reservorr at the intake of the pumped storage collection every month 5 with quarterly composite (by
facihity location) 1o be analyzed for
tritwam

ODCM, V.C. Summer, SCEandG: Revision 13 {June 1990)
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RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM
VIRGIL C. SUMMER NUCLEAR STATION

TABLE 401
Exposure !
Pathway Critenia for Selection Samphrg and Sample! Locations Type & Frequency
e Siinid of Sample Number & Location Collection Frequency Locaton M:/Dir of Analyss
V Giond A} 2 iIndicator samples 10 be taken within the Quarteriy grab sampiing ’ 26 Onsite Gamma isotopic and tritium
Water exclusion boundary and in the directon of 27 Onsite analyses quarterly 7
potentially affected ground water supplies
B) 1 Control sample from unafiected iocation Quarterly grab sampling ~ 1% 20 1 W Gamma isotopic and tritium
analyses quarterly ’
~— %
Vi Dninking A} 1indicator sample from a nearby public g ound | Monthly grab sampling ° 28 2 4SSk Mon hiy® gamma sotopic
Water water supply source and gross beta analyses and
quarterly  composite for
tritrum analyses
B) 1indicator {(inished water) sample from the Monthly comnosite 17 2475 Monthly® gamma sotope
nearest downstream water supply sampling and gross beta analyses agd
quarterly’ composite for
tritium analyses
C) 1 Control (firvshed water) sample from an Monthly composite 39 14 0 SSE Monthiy® gamma sotopic
unaffected water supply sampling and gross beta analyses and
quarterly’ composite for
tritium analyses

ODCM, V' .C. Summer, SCEandG: Revision 13 (June 1990)
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RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

VIRGIL C. SUMMER NUCLEAR STATION

TABLE ¢ 0-1

Enposure
Pathway
and/or Sample
INGESTION
Vil Mk 2

Criteria for Selection
of Sample Mumber & Location

Samples from milking animal3 in 3 locations
within 5 km having the highest dose potential
if there are none then 1 sample from milking
animals in each of 3 areas between 5108 km
distance where doses are calculated to be
greater than 1 mrem per year '0

1 Control sample to be taken at the location o)
adairy > 20 miles distance and not :n the mos*
prevalent wind direction -

1 indicator grass (forage) sample 1o be taken at
one of the locations beyond but as close to the
exclusion boundary as practicable where the
highest offsite sectonat ground level
concentrations are anticipated /

I indicator grass {forage) sampie to be taken at
the location of Vil(A} above when ammals are

on nasture

Sampling and
Collection Frequency

Sem:monrthly when animals
aie on pasture®, monthly
other umes 5

Semimonthly when aremals
are on pasture®, monthly
other imes 5

Monthly when
available 5

Monthly when
avaviable 5

T D sumaphied
AT e A iy
@t ® Vorgnnd
a o cadance anth

rtera UW A

Gamma isotopic ano 131
analysis sermimaonthiy when
animals are on pasture,
monthly other imes>

Gamma 1sotopic and 1-131
analysis sermimonthiy® when
amimals are on pasture,
monthly other times®

Gamma 150topic

Gamma 150topPiC

ODCM, V.C. Summer, SCEandG: Revision 13 {June 1990)
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RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM
VIRGIL C. SUMMER NUCLEAR STATION

TABLE 4.0-1
- ApOsure s ; :
Pathway Critenia for Selection ‘ Samphng and W) - ocations Yyot " 'M'
andior Sample of Sample Number & Lo ation Collection Frequency Location Mi/Dr of Analysis
E) 1 Control grass (forage) sample to be taken at Monthly when 16 201 W Gamma isotopic
the location of VII{B) above available 5
Vil Food A} 2samples of broadleaf vegetation grown in the | Monthiy when ava« ahle * 6 1 OESE Gamma Isotopic on edible
Products 2 nearest offsute locations of highest calculated 8 1S ENE portion
annual average grotnd ievel D/Q +f mitk
sampling ts not performed within 3 km or i
mitk sampling is not performed at a location
within 5-10 km where the doses are calculated
te be greater than | mremy/yr 10
B) 1 Control sample for the same foods taken at a | Monthiy when available © 18 1655 Gamma Isotopic on edible
location at least 10 miles distar.ce and not in portion
the most prevalent wind direction f miik
samphing 1s not performed within 3 km or if
mitk sampling 1s not performed at a location
within 5-8 km where the doses are calculated to
be greater than 1 mrem/yr 0
IX Fish A) 1indicator sample 1o ve taken at a location in Semiannual? collection of 233 035 Gamma sotopw on edible
the upper reservoir the foliowing specie types if portions semiannually 9
available bass; bream,
crappre, catfish, carp, forage
fish (shad)

ODTM, V.C. Summer, SCEandG: Revision 13 (June 1990)
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RADIOLOGICAL ERVIRONMENTAL MONITORING PROGRAM
VIRGIL C. SUMMER MUCLEAR STATION

and/or Sample

X Sediment

8)

0

D)

B)

1 Indicator sampie 10 be taken at a location in
the lower reservour

1 indicaty r sammole 1o be 1aken at a location in
the upper ‘eservorr’s non-fluctuating
recreation: | area

1 Contro! sar wple to be taken at a locatton on
the receivir 3 river sufficently far upstream
such that r o effects of pumped storage
operatior aré antapated

1 Indicato. sample to be taken at a iocation in
the upper 1 *servoir

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

Sermannual? collection ot
the following specie types if
available bass, bream,
crappee; catfish, carp, forage
fish {shad)

Semiannual? collection of
the following specie types if
aailable bass, bream,
crappre; catfish, carp; forage
fish (shad)

Sermannual? collection of
the following specie types 1f
available bass, bream,
crappie; catfish, carp, forage
fish (shad)

Sermiannual grab sample

Semiannual grab sample 9

247

223

243

5565

30 0 NNW

05 ESE

SSN

TABLE 8.0-3
E’:mua' x Criteria for Selection Samp'ing and Sample! Locations Type & Frequency
y of Sample Mumber & Location Collectio « Frequency Location &/ Ore of Analysis

Gamma isotopic on edible
portions sermannually?

Gamma sotopic on edible
portions semiannually?

Gamma 1sotopic on edible
portions semiannuaity?

Gamma 15010P1C

Gamma 150101

ODCM, V.C. Summer, SCEandG: kevision 13 (June 1990)
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RADIOLOGICAL ENVIRONMENTAL MONITORING PROGR.
VIRGIL C. SUMMER NUCLEAR STATION
TABLE 6.0-1

i:mu;; Criteria for Selection Sampling 2nd Type & Frequency
of Sample Bumber & Location Collection Fregquency of Analysis

and/or Sample

1 Indicator sample to be taken on the shoreline [ Semiannual grab sample 9 Gamma 1sotoprc

of the iower reservoir

1 Controi sample to be taken at a location on Semiannual grab sample 30 O NNW Gamma 1$710pic
the receiving niver sufficently far upstream
such that no effects of pumped storage

operation are anticipatied

ODCM, V.C. Summer, SCEandG: Revision 13 (June 1990)
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(M
(2)

(3)

(4)

(5)
(6)

(7)
(8)
9)
(10)

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM
VIRGIL C. SUMMER NUCLEAR STATION
TABLE 4.0-1

NOTES

Location numbers refer to Figures40-1and 4 0-2

Sample site locations are based on the meteorological analysis for the period of record a presented in Chapters 5 and
6, V.C. Summer Operating License Environmental Report

Yhou?h generalized areas are noted for simphaty of sample site enumeration, airborne, water and sediment
samphing 1s done at the same location whereas biological sampling sites are generahized areas in order to reasonably
assure availability of samples.

Milking amimal and garden survey results will be analyzed annually  Shouid the survey indicate new dairying activity

the owners shall be contacted with regard to a contract for supplying sufficent samples. if contractual arrangements
can be marie, site(s) will be added for ad itional mitk sampling up te a total of 3 Incicator Locations.

Not to excrred 35 days

Time con.nosite samples are samples which are collected with equipment capaole of collecting an aliquot at time
intervals whidii are short (e g. hourly) relative to the composiung penod

At least once per 100 days
At least once per 18 days

At least once per 200 days

The dose shall be calculated for the maximum organ and age group, using the guidance/methodology contained in
Regulatory Guide 1.109, Rev. 1 and the parameters particular to the Site

ODCM, V.C. Summer/SCEandG: Revision 13 (June 1990)
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FIGURE 4 0-2

Radiological Environmental Sampling Locations
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Appendix A

Worked Examples of Monitor Setpoint Caiculations and Dose Célculgtngns

. RM-LS RM-L7 and RM-L9

Given v 5100 gal Nuclide Concentrations
100 GPM H-3 = 270E-2uCi/ml
2.1E6 GPM Mn-54 =  359E-7 uCi/mli®
60 GPM Fe-55 =  435E-6 uCuml
2 33E6 GPM Fe-59 = 5 38E-7uCi/mi®
873E-6 Co-58 5 83E-7 uCi/m!*
125 hr Co-60 2.76E-6 uCi/inl*
Sr-89 6 50E-8 uCi/ml
$r-90 1.74E-7 uCi/m|
1¢-99m 2.10€-7 uCi/m|*
Sb-124 5.49E-7 uCi/mi*
Sb-125 3.24E-6 uCi/m|*
1-131 3 83E-5 uCi/m|®
1-133 5.92E-8 uCi/m|*
Xe-133 1.128-4 uCi/mi*®
Xe-133m 8 46E-7 uCi/mi*
La-140 1.77E-7 uCi/ml*
* = makeup Z(Cq
1) Monitor Setpoint Calculations

The method outlined in section 2 1.2 by which these monitor setpoints are
calculated is as follows (see Section 2 1 1 for definitions of terms)

a) The minimum racirculation time shall be
t = 2V/H
= 2(5100 gal) /100 gal/min
= 102 min

ODCM, V.C Summer, SCE&G Revision 13 (June 1990)
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o) The 1sotopic concentration to be released is obtained from the sum of
the measured concentrations

N

¢

=S C +C +C +C +C
e [ s t f
£

= 160E-4 uCi/ml+0+2.39E-7 uCi/ml+270E-2 uCi/ml +
4 35€-6 uCi/ml

= 2.71E-2 uCi/ml

c) Once isotopic concentrations have been determined, these values are
used to calculate a Dilution Factor, DF.

R o
DF= |S —— | LgF
o= MPC |*
QA C ¢ C C
DF= | N ., Be 4 e o il + SF
- MP MPC,  MPC_~ MPC, ~ MPC |+
B 1\3595-7 538E-7 5 38E-7

- 18~4 ' 6E-8 " 1E-3

276E-6 21E-7 B549E-17
- + +
SE~5 6E£~3 2k -5

3 24E -6 3 B3E~5 5 92K -8
- . .
1E~4 3E~-1 1E~6

1 12E~4 = B46F -7 i 177 -7
2E-4 2E-4 2E~4

) + 0

2 ‘6.55—8 1 74E-7 435E-6 27E-2

+ )+ +05
JE~-6 3E-T 8E -4 3E-3

= 138/056 = 276

ODCM, V.C. Summer, SCE&G: Revision 13 (June 1990)
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d) The maximum permissible discharge flow rate, f.. 18 now calculated

et T TR
WEToF tbr M Te? s

21E6gpm+60gpm

276
= 7600 gpm
and,
C,
FosOOF (1« ) e
av , - MPC
= (952 33E6(1 -0 00000873)
=2 1K6gpm
e) The dilution flow rate setpoint, F, is established at 90 percent of the

expected available dilution flow rate

F =(09)F
= (9)2.33E6 gpm
= 2.1E6gpm

The flow rate manitor setpoint for the effluent stream shall be set at

the selected discharge pump rate (normally the maximum discharge
pump rate or zero).

f) The radiation monitor setpoints is now determined based on the
values of £C;, F, and f which were specified. The monitor response is

primarily to gamma radiation, therefore, the actual setpoint is based
on ZC,

ODCM, V.C. Summer, SCE&G Revision 13 (June 1990)
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g)

The setpoint concentration, ¢, is determined as follows

rs\('lA)
- g
¥

7600 gpm
60 gpm

= 187
IfA<1, No release may be made. Reevaluate the alternatives pre-
sented in Step d)
IfA = 1, Calculate ¢ and determine the maximum value for the
actua! monitor setpoint (cpm) from the monitor calibra-
tion graph.

cs N C (A) = (1 60E =4 uCymh127)
£

= 2.03E-2 uCi/ml
¢ = cpmequivalentto 2.03E-2 uCi/ml

- Reading from Figure 2.1-1 yields:
C = 12,000 cpm

Within the limits of the conditions stated above, the specific monitor
setpoints (in uCi/ml) for the three liquid radiation monitors RM-LS,
RM-L7, and RM-L9 are determined as follows.

RM-LS, Waste Monitor Tank Discharge Line Monitor:

ODCM, V.C. Summer, SCEEG Revision 13 (June 1990)
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st

RM-L9, Combined Liquid Waste Processing System and Nuclear Blow-
down Was (e Effluent Discharge Line Monitor

The monitor setpoint on the common iine, .. should be the same as
the setpoint for the monitor on the active individual discharge line
(1e,¢c, orc, asdetermined above)

F( s MAX «F".(h)

Liquid Radwaste Discharge Via Industrial and Sanitary Waste System
(RM-LS)

The RM-LS setpoint should be established as close to background as
nractical to prevent spurious alarms and yet alarm should an
inadvertent high concentration release occur

2) Dose Calculation

The dose contribution from all radionuclides identified in liquid

effluents released to unrestricted areas is calculated using the
expression™:

o X lx % e
[)( N e >\41 v A‘. (l‘ I‘Rl
I k=]
where:
il s 60gpm
¢ (F 2.33E6gpm
= 26E-S

= }_ (8.96)(1.25)(27E~2)(276) + (908)(1 25)(3 59E -7)(276) + (143)(1.25)

(4 35E~6)(26E~5)+ (1260)1(1.25)(538E~71(286E=5)+ (339)(1 25)(5 83E~-T)26E<5)
+ (9581(1 251(276E~6)(26E~5)+ (1370)(1 25)6 5E~8)(26K-5) + (288,000)11 25)
(1 74E=T1(26E~5)+ (1.06)(1 25)(21E~7)(26E~5)+(95)(1.25)(5 A9E~T7)(26E~5) +

(36 5111 25) (3 24E~6)(2 6E<~5) + (486)(1 25/(3 B3E=5)(2 6E~5) + (89.7)(1.25)

ODCM, V.C. Summer, SCE&G: Revision 13 (June 19%80)
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(5 92E ~8)(2B6E<5) + (0 0476)(1 25)(1 TTE=T)(2 ea-s,}

= 1.025E-5 mRem (to the Whole Body)

“Dose calculation example was done only for Whole Body, Bone, Liver,
Thyroid, Kidney, Lung and GI-LLI also must be done to address all dose
receptors

RM-L3 RM-L8 RM-L10 and RM-L11

Normal Mode

Given Nuclide Concentrations.
100 GPM H-3 3.71E-2 uCimi
3114E5GPM 14131 1.04€-S uCi/mi®
= 250GPM 1-133 8 14E-7 uCi/ml®
Fg 3 46E5 GPM Cs-134 147E-6 uCiimi*
Ci./MPC, 8.54E-6 Cs-137 1.736-6 uCi/mi®
ey OF 2.5 hr
* = make up (g
1) Monitor Setpoint Calculations

The method outlined in section 2.1.4.1 by which these monitor setpoints are
calculated is as follows

a) Total isotopic concentration and the Dilution Factor aie calculated as
Insteps a) and b) of example A

50

e
= 1.42E-5uCi/ml + 0+ 0 + 3.716-2uCi/ml + O
= 3.71€-2 uCi/ml

N NPT AT RN Y
- g a { !

5

&
DF 2 | N csmme | +8F
= MPC |1
| L04E=5 6.14E-7 147E~6 1| 73E-6
= » - +
I = 30E«7 10E-6 90E=B @ 20L=8

ODCM, V.C. Summer, SCE&G Revision 13 (June 1990)
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b)

3T7T1E~2
+ 040404 == | 5 05
J0E-3

= 48/05 = 96
The maximum permissible effluent discharge flow rate, f. 15 now
calculated

. dc 4
E — o for B >0
/ fo a

J DF DF

ds

3 114ES5 GPM + 250 GPM
96

= 3,245 GPM
and,

o0l . 1eS it
de ’dl a—MP(‘I|

= (0.9)(3.46E5 GPM)(1-8.54E-6)
= 311E5GPM

Itf, = f, releases may be made as planned

The dilution flow rate setpoint for minimum flow rate, F, 1s

established at 90 percent of the expected available diution flow
rate

F=(09)(F,)

= 3.114E5 GPM

Fle v rate monitor setpoints for the Steam Generator Blowdown
effluent stream shall be set at the selected discharge pump rate

(normally the maximum discharge pump rate) f, chosen in Step b)
above.

The Steam Generator Monitor setpoints are specified based on the
values of £ C,, F,and f which were specified. The moniter response is
primarily to gamma radiation, therefore, the actual setpoint is based

ODCM, V.C. Summer, SCE&G: Revision 13 (June 1930)
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onX Co- The monitor setpoint i cpm which corresponds to the calcu-
lated value ¢ is taken from the monitor calibration graph The
setpoint concentration, ¢, is determined as follows:

c s S C K
- B
£

B = faﬁm

 3,245GPM
T 250 GPM

=13

IfB — 1, Calculate ¢ and determine the maximum value for the
actual monitor setpoint (cpm) from the monitor calibration
graph

ItB < 1, No release may be made. Reevaluate the alternatives
presented in step b).

cs }_ ("(B’ = (1 42E <5 uCiuml113)
&
= 1.85E-4 uCi/ml

¢ = cpmequivalentto 1.85E-4 uCi/ml

- Reading from Figure 2 1-1 yields:
C = 105¢pm

e) The Turbine Building Sump and Condensate Demineralizer Backwash
monitor setpoints are established independently of each other and
without crediting dilution. They are based on the measured radio-
nuclide concentrations of the effluent stream and are to ensure
compliance with the limits of 10CFR 20, Appendix B, Table II, Column
2 prior to discharge.

For each etfluent stream, a concentration factor CF must be
calculated, measuring the nearness of approach ot the undiluted

ODCM, V C Summer, SCE&G: Revision 13 (June 1990)
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waste stream to the specified limiting condition of the Maximum
Permissible Concentration That s,

i

CF & |5 b | igh
| == MPC
IfCF = 1, calculate ¢ and determine the actual monitor setpoint
(cpm) from the calibration curve

I#CF > 1, no release may be made vir his path. The release must
either be delayed or diverted for additional processing
Because of spurious alarms, these remedial steps may be
required if the monitor setpoints are only near the actual
concentrations being released

Within the limits of the conditions stated above, the specific monitor
setpoints (in uCi/ml) for the two Steam Generator Blowdown
monitors RM-L3 and RM-L10 and the setpoints for RM-L8 and RM-L1 1
are now calculated. Because they are primarily sensitive to gamma

radiation, their setpoints wiil be based on the concentratnons i il

gamma emitting radionuclides as follows:

For RM-L3, Steam Generator Blowdown Discharge initial menitor,

and for RM-L10, Steam Generator Blowdown Discharge final
monitor:

S :—(‘sib
g

For RM-L8, Turbine Building Sump Discharge Monitor

(” r* CF.
p |

For RM-L11, Condensate Demineralizer Backwash Discharge Monitor

|
o i b (.!.il

¢, S \('
-
£

ODCM, V.C. Summer, SCE&G: Revision 13 (Jun= 1990)
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2) Dose Calculation

The dose contribution from all radionuclides identified in liquid
effluents released to unrestricted areas is calculated using the

expression®:
e N\ )
D: T 1] All (M Ft
{ k= |
where:
| g oo Ja _ 2800gpm
4 (Fdnli 3 46ES gpm
= 7.2E-4

= l (B96)(28)BTE=2)(T2E~4) + (4B61(25)(1 04E~5)(T2E~4) + (89 71(2.5)

'

6 14E-T)T2E~4)+ (589,0601(25)() 4TE~8)(7 2E~4) + (348.000)

(25)(1 713E-6)(7 2E-4)
= 3.25E-4 mRem (to the Whole Body)

*Dose calcuiation example was done only for Whole Body, Bone, Liver,
Thyroid, Kidney, Lung and GI-LLI also must be done to address all dose

receptors
RM-A3 and RM-A4
Given: Nuclide Concentrations
XQ = S53E-6seum3 Kr-85m = 1.1E-6uCi/ml
Fy, = 481 cusec Kr-88 =  3.5E-7uCi/ml|
| Aty = 0.6hr Xe-131m = 3.9€-6 uCi/m|
Xe-133 = 85E-4uCi/ml
Xe-133m =  1.2E-S uCi/ml
Xe-135 = S1E-SuCi/ml
1131 = f.73E-8uCi/ml
(0.6 hr)(3600 sec/hr)(481 cusec) = 1 D4E6 ¢
| Cv = 3.54 ¢cpm (summed Noble was concentrations, used
Example Noble Gas Calibration Curve, Figure 3.1-1).
. ODCM, V.C. Summer, SCE&G Revision 13 (June 1990)
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1) Monitor Setpoint Calculations

The method outlined in section 312 by which the Station Vent Noble Gas
Monitor setpoints are calculated is as follows:

a) Determine the count rate per mrem/yr 10 the total body (R,)

!

J—
R :(."l"\ ‘(' "l"\- KAA“('

'

»C e
=3 5E4cpm ‘45 JE«6 = N4B) == 1 {(] 1TESH] |E~B)+(1 ATEANI BE-T)
m® ser

+OISEINI OE~6)+ (2 O4E2MB SE - 41+ (2 S1E2K) 2E~5)+ (1 BIE3NS 1E~5))
= 3 5E4 /(5 3E~6 1481 K0 352)
= 39E7 cpm / mRem/yr

b) Determine the count rate per mrem/yr to the skin (Rs)

R =(" I\,\'Ql F H:_J.‘* 1 IM.N\'“)|

= 3 5E4 |5 JE~6X481) (2 BE3N1 1E~86)+(1 9E4)(3 S5E~7)+1(648)

(SOE~6)+ (3 8E2XB 5E ~4)+11 4E3X 2E~5)+14E3)5 It.'-.‘)nl
=3 5E4 /(5 3E~6 K481 10 566
= 2 4E7 cpm / mRem/yr

Determine the count rate at the alarm setpoint level. This will be less
than or equal to the lesser of

ODCM, V.C. Summer, SCE&G Revision 13 (June 1990)
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(0 25)(Ry )(500 mrem/yr), or

(0 25)(Rs)(3000 mrem/yr)
(0.25)(3.9€7)(500) = 4 9E9 cpm
(0.25)(2 4E7)(3000) = 1 BE10 cpm

so use 4 9E9 cpm

d) If two simultaneous releases out of the main plant vent should occur,
calculate the setpoint for each type of release and use highest
setpoint obtained

2) Dose Calculation
a) Unrestricted Area Boundary Dose Rate (Section 3.2 2)

l)‘ - ﬁ _\_ l\" Q‘ (mrem / vr)

= 53E-6 }_ (1.2E3)(4B1) (1 1E=8)+ (1 5E41(481)(3 5E~7)

+O2E1ABIIB OE~6) + (29E2)(4811(8B 5F =41+ (2 5E2)1481)

(1 2E<5)+ (1 BE3)(481)(5 1£~5)
= 9E-4 mRem/yr to total body

D, =XQ N (L +1 IM QD = XIQ N K Q (mrem/yr)

= 536 3 (1460 + (1.1)(1.2E3)1481)(1 1E=6) ~ (2370 + (1.1)(1 SE4)]

i

AB1IBSE~T) 4+ [476 + (1 1111 5E2)| (481113 9K -6 + 1306 + (1 1)
(3 SE2))(4811(B 5K =41+ 994 + (] 11(3 3E211 481111 2E<5) +

[1860+ (1 1)1 QE3)| (48115 V£ =5

ODCM, V.C Summer, SCE&G Revision 13 (June 1990)
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= 2 1E-3 mRem/yr to skin

L

0= NTGrQ
= (53E-6)(1624E +7) (6 73E-8) (481)
= 2 BE-3mrem/yr (Organ Dose Rate)

Unrestricted Area "ose to Individual (Section 3 2 3)

D <3176-8 N M TQ Q

B1TE -8 N H1I2E31 8 SE«6)1(1 1E<«6111 U4EB1 + (1 BE4115 3¢ -6)(35E~T)

(1. 04E6) + (1 6E2)(53E~b 39 ~6)11 046 + (363)(5 3E~6)1 8 5E~4)11 04E8)

tE2TIEIE~61(1 2E =511 04E8) + (1 9E315 3K =615 1E~5)(1 04E8)|
= 56E-8mrad y air dose

D =317E-8 X N X/Q

¢

i

17K -8 :_ [(20E3)(S3E~61(1 1E~6)(1 04£6) + (2 9E3)(5 3K ~6)(3 fE-T)

O4E6) + (1 1E3)(5 3E~6)(39E=6)(1 04E6) + (1 1E315 3E~6)(B 5E~4)(1 04E86)

T (L.SE3N S JE=61(1.2E~5)(1 04E6) + (2 5E3)(5 3E~6)(51E~5)(1 04E8)|
= 1.82E-7 mrad  air dose

L)

D, =317E~8 SR oW Q

= 317TE=8 D (] 624ET)1(22E =616 T3E~8i(1 04L81 + (2 OBTET) (B 4E~9)
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(B73E~8)11 04E6) + (4 T54E101 B 4E=9)16 73 ~8)(1 C4ES) |

= 1.68E-7 mrem individual dose due to radioiodines and radionuchdes
In particulate form with t; > 8 days.

RM-A1
Given 7'-0. = 5 3E-6%ec/p3
Kr-89 = 1E-5 uCi/ml
1) Monitor Setpoint Calculation

Permissible release conditions for the Waste Gas System are defined in terms
of both radionuclide cor.centration and waste gas flow rate (using previous
nuclide concentrations).

a) The maximum permissible flow rate is set on the same basis but
include the engineering safety factor of 0.5 The RM-A10 setpoint
level S, is defined as:

S, < 1.

b) The maximum permissible waste gas tiow rate f, (cc/sec) is
calculated from the maximum permissible dose rates at the site
boundary according to:

f, = thelesserof f orf
f. = the maximum permissible discharge rate based on total body

dose rate

_ 025X 500 mrem/yr
XIQ K1 5) N: X  HK)

= (0.25)(500) / 5.3E-6)(1 5((1E-5)(1 66E4))
= 947E7 cusec
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O f, = the maximum permissible discharge rate based on skin dose
rate
- 4 025X 3000 mrem/yr
(X/Q)(1.5) :_ Xm tl.‘+ 1LIM)

)

= (0.25)(3000) /5. 3€-6)(1. 5((1€-5)(1 0164 + 1.1(1 73£4)))

= 3 24E8 cusec

0 fuw - 947E7 cusec

When a discharge 1s to be conducted, valve HCV-014 I$ to be
opened until

(a) the waste gas discharge flow rate reaches (0 9) (f,)or

(b) the count rate of the plant vent noble gas monitor RM-A3
approaches its setpoint, whichever is reached first

alernative Methodology for Establishing Consen ative Setpo
previous nuchide concentrations

ints (using

A more conservative setpoint is calculated t

0 minimize requirements for
adjustment of the monitor as follows:

1 For a plant vent

R’ = conservative count rate per mrem/yr {0 the total body (Xe-

133 detection, Kr-89 dose)
= C/ + ((KQ) (K, ,,) (X)(F)),

Note C, 1s based on the given Kr-89 concentration being

applied to the Example Noble Gas Monitor
Calibration Curve, Figure 3.1-1

3.3E4 cpm /[(5.3E-6)(16,600)(8 5€-4)(481)
9.2ES cpm

countrate per mrem/yr to the skin

ODCM, V.C. Summer, SCERG Revision 13 (June 1990)

Appendix A-15



= C'+ [(Q) (L, ,, + 1AM, ) (X)) (F))

= 3 3Edcpm /[(53E-6)(29,130)(8 5E-4)(481) .
= 52EScpm

For the wvasie gas decay system

f' = the ¢ nservative maximum permissible discharge rate
based on Kr-89 total body dose rate

(0.25) (D) + [(XQ) (1.5) (X,)iK, , ;)]
(0.25)(500) / (5 3E-6)(1.5)(% 18E-4)(1.7E4)
1 01E6 cusec

the conservative maximum permissible discharge rate
based on Kr-89 skin dose rate

(0.25) (Dy) + [(X/Q) (13) (X)) (L, 45 + 1.1M, )]
(0.25)(3000) /(5 3€-6)(1.5)(9. 18E-4)(2 9E4)
3 54E6 cusec
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