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INTRODUCTION

The OFFSITE DOSE CALCULATION MANUAL (ODCM) 1s a supporting document of the
CPSES Technical Specifications. Part I of the ODCM contains (1) the
Radfoactive Fffluent Controls and Radiological Environmental Monitoring
Programs required by Technical Specification 6.8.3, (2) descriptions of the
information that should be included in the Annua)l Radiologtical Environmental
Operating and Semiannual Radfoactive Effluent Release Reports required by
Technical Specifications 6.9.1.3 and 6.9.1.4, and (3) Controls for
Meteorological Monitering Instrumentation and Sealed Source Leakage. Part |1
of the ODCM describes the methodology and parameters to be used in the
calculation of offsite doses due to radicactive liquid and gaseous effluents
and in the calculation of liquid and gaseous effluent monitoring
instrumentation alarm/trip setpoints., Part Il of the ODCM also contains a
Tist and graphical description of the specific sample locations for the
radiolegical environmental monitoring program. Liguid and Gaseous Radwaste
Treatment System configurations are shown in Part 11, Figures 1.1 and 2.1

The ODCM will be maintained at the plant for use as a reference guide and
training document on accepted methodologies and calculations, Changes in the
calculation methods or parameters will be incorporated into the ODCM in order
Lo assure that the ODCM represents the present methouology in all applicable
ereas. TU Electric initiated changes to the ODCM wil® be implemented ‘r
accordance with Section 6.14 of the Technical Specifications.

The ODCM fo'lows the methodology and mocels suggested by NUREG-0133 (Ref. 1)
and Regulatory Guide 1.109, Revision 1 (Ref. 2). Simplifying assumptions have
been applied in this manual where applicable to provide a more workable
document for implementing the Radiological Effluent Controi requirements,

This simplified approach will result in a more conservative dose evaluation,
but requires the least amount of time for establishing compliance with
reguiatory requirements.

This manual is designed to provide necessary information in order to simplify
the dose calculations. The dose calculations can be optionally expanded to
several levels of effort. The complexity of the dose calculations can be
expanded by several ievels of effort, aiming toward a full calculation in
accordance with Regulatory Guide 1.109. Future changes to the ODCM may be
initiated to implement more complex calculations as systems become available
and are validated that can rellably, economically and properly perform these
more complex calculations. A beneficial approach to implementing the
Radiological Effluent Control Program and Regulatory Guide 1.21 {Semiannual
Radioactive £ff luent Release Report) requirements is to use a computerized
system to determine the effluent releases and update cumulative doses.

COMANCHE VEAR - UNITS 1 AND 2 xid Rev. 8
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The defined terms of this seciion appear in capitalized type and are
applicable throughout these Controls,

ACTION

1.1 ACTION shall be that part of a Control which prescribes remedia)
measures required under designated conditions.

ANALQG CHANNEL OPERATIONAL TEST

1.3 An ANALOG CHANNEL OPERATIONAL TEST shal) be the injection of a
simulated s1gnal into the channel as close to the sensor as practicable to
veri®y 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

1.5 A CHANNEL CALIBRATION shall be the adjustment, as necessary, of the
¢annel 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 performec by any series of sequential, overlapping, or total
channel steps such that the entire channel is calibrated.

CHANNEL CHECK

1.6 A CHANNEL CHECK shall be the gualitative assessment of channe)
behavior during operation by observation. This determination shal)
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.

RIGITAL CHANNEL OPERATIQNAL TEST

1.10 A DIGITAL CHANNEL OPERATIONAL TEST shall consist of exercising the
digital computer hardware using data base manipulation and injecting
simulated process data to verify OPERABILITY of alarm and/or trip
functions.

REV. 8
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RECINITIONS

DOSE EQUIVALENT 1-131

1.11 DOSE EQUIVALENT I-131 shal) be that concentration of 1-131
(microCurie/gram) which alone would produce the same thyroid dose as the
quantity and isotopic mixture of I-131, I-1:2, 1-133, [-134, and 1-135
actually present. The thyroid dose conversion factors used for this
calculation shall be those listed in Table 111 of TID-14844, “Calculation
of Distance Factors for Power and Test Reactor Sites” or Table £-7 of NRC
Regulatory Guide 1.109, Revision 1, October 1977.

EREQUENCY NOTATION

1.15 The FREQUENCY NOTATION specified for the performance of Surveillance
Requirements shall correspond to the intervals defined in Table 1.1.

MEMBER(S) OF THE PUBLIC

1.18 MEMBER(S) OF THE PUBLIC shall include all persons who are not
occupationally associated with the plan®  This category does not include
employees of the licensee, its contra or vendors. Also excluced from
this cateaory are persons who enter t e 0 service equipment or to
make deliveries. This category does in. :Je persons who use portions of

the site for recreational, occupational, or other purposes not associated
with the plant,

QEESITE DOSE CALCULATION MANUAL

1.19 The OFFSITE DOSE CALCULATION MANUAL (ODCM) shali contain the
methodology and parameters used in the calculation of offsite doses
resulting from radioactive gasecus and liquid effluents, in the calculation
of gaseous and liguid ffluent menitoring Alarm/Trip Setpoints, and in the
con  “t of the Environmental Radinlogical Monitoring Program. The ODCM
shal: also contain (1) the Radicactive Eff luent Controls and Radiologica!
Environmental Monitoring Programs reguired by Section 6.8.3 and (2)
descriptions of the information that should be included in the Annua)
Radiological Environmental Operating and Semiannual Radiocactive Effluent
Release Reports required by Specifications 6.9.1.3 and 6.9.1.4.

QPERABLE - OPERABILITY

1.20 A system, subsystem, t.ain, component or device shall he OPERABLE or
nave OPERABILITY when it 1s 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 supnort function(s).

REV. 8
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1.21 An OPERATIONAL MODE (i.e., MODE) shall correspond to any one
inciusive combination of core reactivity condition, power level, and
average reactor coolant temperature specified in Table 1.2.

AT Y

1.24 A PRIMARY PLANT VENTILATION SYSTEM shall be any system designed and
installed to reduce gaseous radioiodine or radicactive material in
particulate fcrm in effluents by passing ventilation or vent exhaust gases
through charcoal adsorbers and/or HEPA filters for the purpose of removing
fodines or particulates 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,

PURGE - PURGING

1,26 PURGE or PURGING shall be the controlled process of discharging air
or gas from a confinement to maintain temperature, pressure, humidity,
concentration or other operating conditions, in such a manner that
replacement air or gas is required to purify the confinement.

RATED THERMAL POWER

1,29 RATED THERMAL POWER shall be a total reactor core heat transfer rate
to the reactor coolant of 3411 Mwt.

REPORTABLE EVENT

1.31 A REPORTABLE EVENT shall be any of those conditions specified in
10CFR50.73.

SITE BOUNDARY
1.33 The SITE BOUNDARY shall be that line as shown in Figure 5.1-3,

SOURCE CHECK

1.36 A SOURCE CHECK shall be the qualitative assessment of channel
response when the channel sensor is exposed to a source of increased
radiocactivity.

THERMAL POWER

1.38 THERMAL POWER shall be the total reactor core heat transfer rate to
the reactor coolant.

REV. 8
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UNRESTRICTED AREA

1.41 An UNRESTRICTED AREA shall be any area 2t or beyond the SITE BOUNDARY
access to which is not controlled by the licensee for purposes of
protection of individuals from exposure to radiation and radicactive
materials, or any area within the SITE BOUNDARY used for residential
gquarters or for industrial, co mercial, institutional, and/or recreationa)
purposes.

YENTING

1.42 VENTING shall be the controlled process of discharging afr or gas
from a confinement to maintain temperature, pressure, ' idity,
concentration, or other operating condition, in such a nanner that
replacement air or gas is not provided or required during VENTING. Vent,
used in system names, does not imply a VENTING process.

WASTE GAS HOLOUP SYSTEM

1.43 A WASTc GAS HOLDUP SYSTEM shall be any system designed and installed
to reduce radioactive gaseous effluents by collecting Reactor Coolant
fystem offgases from the Reactor Coolant System and providing for delay or
holdup for the purpcse of reducing the total radioactivity prior to release
to the environment.

REV. 8
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TABLE 1.1

EREQUENCY NOTATION

least once
least once
least once
least once
least once
least once
least once

least once

EREQUENCY

per 12 hours,
per 24 hours,
per 7 days.
per 31 days
per 92 days.
per 184 days.
per 9 months.

per 18 months,

Prior to each reactor startup.

Not applicable.

Completed prior to each release.

COMANCHE PEAK UNITS 1 AND 2
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QPERATIQNAL MODES
REACTIVITY % RATED
MQDE CONDITION, Keef THERMAL POWER*
1. POWER OPERATION > 0.99 > 5%
2. STARTUP > 0,99 < 5%
3. HOT STANDBY < (.99 0
4. HOT SHUTDOWN < 0.99 0
5. COLD SHUTDOWN < 0.99 0
6. REFUELING** < 0.95 ¢

* Excluding decay heat.

TABLE 1.2

AVERAGE
COOLANT
TEMPERATURE

3500F
35009¢

Iv iv

IV

3500F

350CF>T
> 2000F° "9

A

200°F

A

1400F

** Fuel in the reactor vessel with *he vessel head closure bolts less than
fully tensioned or with the head removed.
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SECTIONS 3.0 AND 4.0

CONTROL S
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SURVETLLANCE REQUIREMENTS
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374 CONTROLS AND SURVEILLANCE REQUIREMENTS
3/4.0 APPLICABILITY ¢
CONTROLS

3.0.1 Compliance with the Controls contained in the succeeding Controls is
required during the OPERATIONAL MODES or other conditions specified
therein; except that upon failure to meet the Control, the associated
ACTION requirements shal)l be met.

3.0.2 Noncompliance with & contro) shall exist when the requirements of
the Cuntrol and associated ACTION requirements are not met within the
specified time intervals. If the Control is restored prior to expiration
of the specified time intervals, comp'et‘on of the ACTION requirements is
not required,

3.0.3 When a Contro) 1s not met, except as provided in the associated
ACTION requirements, within 1 hour action shall be initiated to place the
unit in a MODE in which the specification does not 2pnly by placing 1, as
applicable, in:

a, At least HOT STANDBY within the next 6 hours,
b. At least HOT SHUTDOWN within the following 6 hours, and
¢. At least COLD SHUTDOWN within the subsequent 24 hours.

Where corrective measures are completed that perm’ operation under the
ACTION requirements, the action may be taken in accordarce with the
specified time 1imits as measured from the time of failure to meet the
Contro). Exceptions to these requirements are stated in the individua)
controls.

This control 1s not applicable in MODE 5 or 6,

3.0.4 Entry into an OPERATIONAL MODE or other specified condition shall
not be made when the conditions for the Control are not met and the
associated ACTION requires a shutdcwn if they are not met within a
specified time interval. Entry into an OPERATIONAL MODE or specified
condition may te made in accordance with ACTION requirements when
conformance to them permits continued operation of the facility for an
unlimited period of time. This provisinn shall not prevent passage through
or to OPERATIONAL MODES as required to .omply with ACTION requirements.
Exceptions to these requirements are stated in the individua) controls.

# The associated basis from the CPSES Technical Specifications &pplies to
this section,

REV. 8
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APPLICABILITY
SURVEILLANCE REQUIREMENTS

4.0.1 Surveillance Requirements shall be met during the OPERATIONAL MODES
or other conditions specified for individual Controls unless otherwise
stated in an individual Surveillance Requirement,

4,0.2 Euch Surveillance Requirement shall be performed within the
specified time interva) with a maximum allowable extension not to exceed
25% of the surveillance interval. Exceptions to these requirements are
stat:d in the individual controls,

4.0.3 Failure to perform a Surveillance Requirement within the allowed
surveillance interval, defined by Surveillance Regquirement 4.0.2, shall
constitute noncompliance with the OPERABILITY requirements for a Contro).
The time 1imits of the ACTION requirements are applicable at the time is
identified that a Surveillance Requirement has not been performed. The
ACTION requirements may be delayed for up to 24 hours to permit the
completion of the surveil’ance when the allowable outage time 1imits of the
ACTION requirements are less than 24 hours. Surveillance Requirements do
not have to be performed on inoperable equipment.

4.0.4 Entry into an OPERATIONAL MODE or other specified condition shal)
not be made unles: the Surveillance Requirement(s) associated with the
Control has been performed within the stated surveillance interval or as
otherwise specified. This rrovision shall not prevent passage through or
to OPERATIONAL MODES as reguired to comply with ACTION requirements.
Exceptions to these requirements are stated in the individual controls.
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RADIDACTIVE | 141
CONTROLS

3.3.3.4 In accordance with CPSES 75 6.8.3.e.1, the radicactive ligquid

eff luent monitoring instrumentation channels shown in Table 3.3-7 shall be
OPERABLE with their Alarm/Trip Setpoints set to ensure that the limits of
Control 3.11.1.1 are not exceeded. The Alarm/Trip Setpoints of these
channels shall be determined and adjusted in accoruance with the
lethodo188y and parameters in Part 11 of the OFFSITE DOSE CALCULATION
MANUAL (ODCM).

APPLICABILITY: At all times.
ACTION:

3. With a radioactive liquid eff luent monitoring instrumentation
channel Alarm/Trip Setpoint less conservative than required by
the above Control, immediately suspend the release of
radioactive 1iquid effluents monitored by the affected channel,
or declare the channel inoperable, or change the setpoint so it
is acceptably conservative.

b With less than the minimum number of radiocactive liquid effluent
non1tor1n¥ instrumentation channels OPERABLE, take the ACTION
shown in Table 3.3-7, Restore the inoperable instrumentation to
OPERABLE status within 30 days and, 1f unsuccessful, explain in
the next Semiannual Radioactive Eff luent Release Report pursuant
to Contrcl 6.9.1.4 why this inoperability wa~ no% corrected in a
timely manner.

c. The provisions of Controls 3.0.3 and 3.0.4 are not applicable.

SURVEILLANCE REQUIREMENTS

4.3.3.4 Each radioactive ligquid effluent monitoring instrumentation channe)
shall be demonstrated OPER~GLE by performance of the CHANNEL CHMECK, SOURCE
CHECK, CHANNE! CALIBRATION, and DIGITAL CHANNEL OPERATIONAL TEST or ANALOG
CHANNEL OPERATIONAL TEST at the freguencies shown in Table 4,3-3.
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RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION

INSTRUMENT

Radioactivity Monitors Providing Alarm ard
Automatic Termination of Release

a. Liquid Radwaste Effiuent Line (XRE-5252)

b. Turbine Building (Floor Prains) Sumps Effluent Lines
(IRE-510C & 2RE-5100)

Radioactivity Monitors Providing Alarm But Not Providing
Automatic Termination of Release

a. Service Water Systen Effluent Lines
(1IRE-4269, 1RE-4270 & 2RE-4269, 2RE-4270)

Flow Rate Measurement Devices

2. Liguid Radwaste Effluent Line (XFT-5288)

MINIMifM™
CHANNELS

OPERABLE

1/ sump

1/train

ACTION

30

31

33




ACTION 30- With the number of channels OPERABLE less than required by the

Minimum Channels OPERABLE requirement, eff luent releases via

this pathway may continue provided that prior to initiating a

release:

a. At least two independent samples are analyzed in accordance
with Control 4.11.1.1.1, and

b. At least two technically qualified members of the facility
staff independently verify the release rate calculations and
discharge line valving,

Otherwise, suspend release of radiocactive effluents via this
pathwey.

ACTION 31- With the number of channels OPERABLE less than required by the 8

Minimum Channels OPERABLE requirement, eff luent releases via

this pathway may continue provided grab samples are analyzed for

principal gamma ey!tters at a Jower limit of detection of no

mose than 5 x 1077 microCurie/m) :

a. At least once per 12 hours when the specific activity of the
secondary coolant is greater than 0.0l microCurie/gram DOSE
EQUIVALENT 1-131, or

b. At least once per 24 hours when the specific activity of the
secondary coolant is less than or equal to 0.01
microCurie/gram DOSE EQUIVALENT 1-131. (Refer to Notation 3 | 8
of Table 4.11-1 for the applicability of the (LD
requirement.)

ACTION 32- With the number of channels OPERABLE less tha) required by the
Minimum Channels OPERABLE requirement, operations may continue
provides that:

8. With the component cooling water monitors (1RE-4509, 1RE-
4510, & 1RE-4511) OPERABLE and indicating an activity of less
than 1X10°% microCurie/m1, a grab sample is collected and
analyzed for rad;oact1v1ty at a lower limit of detection of
no more than 107/ microCurie/ml at least every 31 days; or

b. At least once per 12 hours, grab samples are collected and 8
andlyzed for principal gamma emitters at a lower limit of
detect fon of no more than 5 x 107/ microCurie/ml. (Refer
to Notation 3 of Table 4.11-1 for the applicability of the
LLD requirement.)

NOTE: Collection of grab samples is not required when there is no 7
process flow at the monitor,

ACTION 33- With the number of channels OPERABLE less than required by the
Minimum Channels OPERABLE requirement, effluent releases via
this pathway may continue provided the flow rate is estimated at
least once per a hours during actual releases. Pump performance
curves generated in placa may be used to estimate flow.

REV. 8
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TRUMENT CHECK CHECK ~ CALIBRATION TEST TEST
Radioactivity Monitors Providing Alarm and
Automatic Termination of Release
Ligquid Radwaste Effluent Line (XRE-5253) D P Ri4) N.A. acn)
Turbine Building (Floor Drains) Sumps
Effluent Lines (1RE-5100 & 2RE-5100) D L Ri4) N.A. Q(2)
Radivactivity Monitors Providing Alars But
Not Providing Automatic Termination of Release
a. Service Water System Effluent Lines
(1RE-4269, 1RE-4270. 2RE-4269 & 2Z2RE-4270) ¢} ™ R4 N A, 0{3)
Flow Rate Measurement Devices
a. Liqui* Radwaste Effluent Line
(XFT-5288) Dis)y N.A. R Q N.A



B
(1) The DIGITAL CHANNEL OPERATIONAL TEST shal) also demonstrate that

automatic isolation of this pathway and Control Room alarm annunciation
occur if any of the following conditions exist:

a. Instrument indicates measured levels above the Alarm/Trip
Setpoint, or

b. Circuit fatlure (Channe' Qut of Service - Loss of Power, Loss of
Counts, Loss of Sample Flow, or Check Source Failure).

(2) The DIGITAL CHANNEL OPERATIONAL TEST shall also demonstrate that
automatic flow divercion of this pathway (from the Low Volume Waste
Treatment Sys’ <= to the Co-Current Waste Treatment System) and Control
Room alarm ai.wnciation occur if any of the following conditions exist:

a, Instrument indicates measured levels above the Alarm/Trip
Setpoint, or

b. Circuit failure (Channel Out of Service - Loss of Power, Loss of
Counts, Loss of Sample Flow, or Check Source Failure).

(3) The DIGITAL CHANNEL OPERATIONAL TEST shall also demonstrate chat
Control Room alarm annunciation occurs if any of the following
conditions exist:

a. Instrument indicates measured levels above the Alarm Setpoint,
or
b. Circuit failure (Channel Out of Service - Loss of Power, Loss of

Counts, Loss of Sample ¥ '‘~w, or Check Source Failure).

(4) The initial CHANNEL CALIBRATI. .hal)l be performed using one or more of
the reference standards certified by the National Bureau of Siundards
(NBS) or using standards that have been obtained from suppliers that
participate in measurement assurance activities with NBS. These
standards shall permit calibrating the system over its intended range
of energy and measurement range. For subsequent CHANNEL CALIBRATION,
sources that have been relatec to the initial calibration, reference
standards certified by NBS, or standards that have been nbtained from
suppliers that participate in measurement assurance activities with NBS
shall be used.

(5) CHANNEL CHECK shall consist of verifying indication of flow wuring
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.

REV. 8
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INSTRUMENTATION
RADIOACTIVE GASEQUS EFFLUENT MONITORING INSTRUMENTATION

CONTROLS T

3.3.3.5 In accordance with CPSES 75 €.8.3.e.1, the radicactive gaseous
eff luent monitoring instrumentation channels shown in Table 3.3-8 shall be
OPERABLE with their Alarm/irip Setpoints set to ensure that the iimits of
Control 3.11.2.1 are not exceeded. The Alarm/Trip Setpoints of these
channels shall be determined and adjusted in accordance with the

methodo logy and parameters in Part [1 of the DDCM.

APPLICABILITY: A5 shown in Table 3.3-8
ACTION:
a. With a redicactive gaseous eff luent monitoring instrumentavion
channel Alarm/Trip Setpoint less conservative than required by

the ahove Control, immediately suspend the release of
radioactive gaseous effluents monitor~d by the affected channel,
or dec'are the channe! inoperable, or change the setpoint so it
is accentably conservative,

b. With less than the minimum number of radioactive gaseous
effluent monitoring instrumentation channels OPERABLE, take the
ACTION shown in Table 3.3-8. Restore the inoperable
instrumentation to OPERABLE status within 30 days and, if
unsuccessful, explain in the next Semiannual Radiocactive
Effluent Release Report pursuant to Control 6.9.1.4 why this
inoperability was not corrected in a timely manner,

C. The provisions of Controls 3.0.3 and 3.0.4 are not applicable.

SURVEILLANCE REQUIREMENTS

4.3.3.7 Each radioactive gaseous effluent monitoring instrumentation
channel shall be demonstrated OPERABLE by performance of the "HANNEL CHECK,
SOURCE CHECK, CHANNEL CALIGRATION, and DIGITAL CHANNEL OPERATIONAL TEST or
ANALOG CHANNEL OPERATIONAL TEST at the freguencies shown in Taple 4.3-4,

REV. 8
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RADIDACTIVE GASE: FLUENT T T TAT

TABLE 3.3-8

MINIMUM CHANNELS

INSTRUMENT

1. WASTE GAS HOLDUP SYSTEM

Noble Gas Release Rate

Monitor - Providing Alarm

and Automatic Termination

of Relesase

[XRE-5570A & XRE-55708

(effluent release rate channel)}]

2. PRIMARY PLANT VENTILATION

Noble Gas Reiease Rate Monitor
[XRE-S570A & XRE-55708
{effluent release rate channel)}]

Iodine Sampler
{WRGM sample skid)

Particulate Sampler
(WRGM sample skid)

Sampier Fiow Rate Monitor
SMPL Flow 1 (X-RFT-5570A-1,
X-RFT-55708-1)

UPERABLE

1/stack

1/s5tack

1/stack

1/stack

1/stack

APPLICABTLITY

.

34

36

37

37

35



ACTION 34-

ACTION 35-

ACTION 36-

ACTION 37-

TABLE 3.3-8 (Continued)
TABLE NOTATIONS

* At al) times.
*+ During Batch Radioactive Releases via this pathway.

With the number of channels OPERABLE less than required by the
Minimum Channels OPERABLE requirement, the contents of the
tank(s) may be released to the environment provided that prior
to initfating the release:

a. The auxiliary building vent duct monitor (XRE-5:01) is
confirmed OPERABLE, or

b. At least two independent samples of the tank's contents
are analyzed, and

. At least two technicallv qualified members of the
facility staff indepen.ently verify the release rate
ca’culations and discharge valve lineup.

Otherwise, suspend release of radicactive effluents via this
pathway.

With the number of channels OPERABLE less than required by the 4
Minimum Channels OPERABLE requ‘rement, effluent releases via

this pathway may continue provided the sample flow rate is

estimated at least once per 4 hours,

With the number of channels OPERABLE less than required by the
Minimum Channels OPERABLE requirement, effluent re cases via
this pathway may continue provided that:

(a) A Plant Vent Noble Gas Activity Monitor (XRE-5570A,
XRE-5570B (low range activity) or XRE-5567A, XRE-55678)
is OPERABLE, and the plant vent flow rate 1s estimated
at least once per 4 hours; or

(b) The Plant Vent Flow Monitor, PROC FLOW N (X-FT-5570A-1, | 4
X-FT-5570B-1), 1s OPERABLE, and an alternate Plant
vent Noble Gas Activity Monitor is OPERABLE (XRE-5567A,
XRE-55678) or grab samples are taken at least once per
12 hours and these samples are analyzed for
radioactivity within 24 hours; or

(€) The plant vent flow rate is estimated at least once per
4 hours, and grab sample. are taken at least once per
12 hours and these samples are analyzed for
radioactivity within 24 hours.

With the number of channels OPERABLE less than required by the
Minimum Channels OPERABLE reguirement, eff luent releases via the
affected pathway .y continue provided sample: are continuously
collected with auxiliary sampling equipment as required in Table
4.11-2.
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METEQROLOGICAL MONITQRING INSTRUMENTATION
CONTROLS

3.3.3.6 The meteorological monitoring instrumentation channels shown in 5
Table 3.3-9 shall be UPERABLE .

APPLICABILITY: At all times.
ACTION:

a, With one or more requires meteorological monitoring channels
inoperable for more than 7 days, prepare and submit a Specia)
Report to the Commission pursuant to CPSES Technica)
Specification 6.9.2 within the next 10 days outlining the cause
of the malfunction and the plans for restoring the channel(s) to
OPERABLE status.

SURVEILLANCE RE™/IREMENTS

4.3.3.6 Each of the above meteorological monitoring instrumentation
channels shall be demonstrated OPERABLE :

a. At least once per 24 hours by performance of a CHANNEL CHMECK,
and

At least once per 184 days by performance of a CHANNEL
CALIBRATION,

REV. B
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SURVEILLANCE REQUIREMENTS (Continved)

4.7.15.3

Stored sources not in use - Eech sealed source and fission
detector shall be tested prior to use or transfer to another
1icensee unless tested within the previous 6 months. Sealed
sources and fission detectors transferred without a certificate
indicating the last test date shall be tested prior to being
placed into use; and

Startup sources and fission cetectors - Each sealed startup
source and fission detector shall be t~sted prior to
installation or within 31 days prior 10 being subjected to core
flux and following repair or maintenance to the source.

Reports - A report shall be prepared and submitted to the
Commission on an annual basis 1f sealed source or fission
detector leakage tests revea)l the presence of greater than or
equal to 0.005 microCurie of removable contamination,
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(3)

(4)

(5)

(8)

(7)

(8)

(9)

TABLE NOTATIONS

The principa) gamma emmiters for which the LLD specificaticn applies
include the following radionuciides: Mn-54, Fe-59, Co-58, Co-60, Zn-65,
Mo-99, Cs-134, (s-137, and Ce-141 for fission and corrosion products,
and Kr-87, Kr-88, Xe-133, Xe-133m, Xe-135, and Xe-138 for dissolved or
entrained gases. Ce-144 shall aiso be measured, but with an LLD of §

x 10-6, This 1ist does not mean that on) these nycliges are to be
considered. Other gamma peaks that are 1sent iable, together with
those of the above nuclides, shall also be analyzed and reported in the
Semiannual Radioactive Effluent Release Report pursuant to Contro)
6.9.1.4 ir the format outlined in Regulatory Guide 1.21, Appendix B,
Revision 1, June 1974,

A composite sample is one in which the quantity of liquid sampled is
proport fonal to the quantity of 1igquid waste discharged and in which
the method of sampling employed results in a specimen that 4s
representative of the liguids released.

A continuous release is the discharge of 1iquid wastes of a nondiscrete
volume, e.g., from a volume of a system that has an input flow during
the continuous release.

These wast> streams shal)l be sampled and analyzed, in accordance with
this table, if radioactive material is detected in the LVW Pond
composite samples in concentrations that exceed 10X of the limits of 10
CFR 20, Appendix B, Table II, Column 2. This sampling 3hal' continue
until 2 consecutive samples from the waste stream show that the
concentration of radioactive materiale in the waste stream is less than
or egual to 10% of the limits of 10 CFR 20, Appendix B, Table 11,
Column ¢,

A1l flow from these waste streams shail be divertad to the Waste Water
roldup Tanks if activity is present in the waste stream in
concentrations that exceed the 1imits of 1) CFR 20, Appendix B, Table
[I, Column 2. Sampling and analysis of the respective Tanks or sumps
are not required when flow is diverted to the Waste Water Holdup Tanks.

natte Water Holdup Tanks (WWHT) shall be discharged directly to thre
Circulating Water Discharge Tunnel when results of sample analyses
indicate activity in concentrations that exceed the limits of 10 CFR
20, Appendix B, Table II, Column 2. Otherwise, WWHTs may be
discha-ged to the Low Volume Waste Pond. WWHT discharges to the
Circulating water Discharge TUnnel shall be sampled and analyzed per
Item 1A.c of this table. WWHT discharges to the LVW Pond shall be
sampled and analyzeo per Item 1B.c of this table.

Samples shall be taken at least once per 24 hours while the release is
occurring. Tn be representative of the liquid effluent, the sample
volume shall be proportioned to the ef luent stream discharge volume.
The ratio of sample volume to effluent discharge volume shall be
maintained constant fur all samples taken for the composite sample.
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CONTROLS

3.13:1,2

In accordance with CPSES 7S5 6.8.3.e.4 and 6.8.3.¢.5 the dose or

dose commitment to a MEMBER OF THE PUBLIC from radioactive materials in
liquid effluents released, from each unit, to UNRESTRICTED AREAS (see
Figure 5.1-3) shall be 1imited:

During any calendar quarter to less than or equal to 1.5 mrems
to the whole body and to less than or equal to 5 mrems to any
organ, and

During eny calendar year to less than or equal to 3 mrems to the
whole body and to less than or equal to 10 mrems to any organ,

APPLICABILITY: At all times.

ACTION-

SURVEILLANCE REQUIREMENTS

With the calculated dose from the release of radiocactive
materials in liquid effluents exceeding any of the above limits,
prepare and submit to the Commission within 30 days, pursuant to
Specification 6.9.2, a Special Report that identifies the
cause(s) for exceeding the 1imit(s) and def ines the corrective
actions that have been taken to reduce the releases and the
pronosed corrective actions to be taken to assure that
subsequent releases will be in compliance with the above limits.
This Specia) Report shall also include: (1) the results of
radiological analyses of the drinking water source, and (2) the
radioiogical impact on finished drinking water supplies with
regard to the requirements of 40 CFR Part 141, Safe Drinking
Water Act.

The pruvisions of Controls 3.0.3 and 3.0.4 are not applicable.

4.11.1.2 Culmulative dose contributions from liquid effluents for the 8
current calendar quarter and the current calendar year shall be determined

in accordance with the methodology and parameters in Part [1 of the ODCM

at least once per 31 days.
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3.11.1.5 In accordance with CPSES 75 6.8.3.e.6, the Ligquid Radwaste
Treatment System snhall be OPERABLE and appropriate portions of the system
shall be used to reduce releases of radicactivity when the projected doses
due to the liquid effluent, /rom each unit, to UNRESTRICTED AREAS (see
Figure 5.1-3) would exceed 0.06 mrem to the whole body or 0.2 mrem to any
organ in a 3l-day perind.

APPLICABILITY: At all times.
ACTION:

a. With radioactive 1igquid waste being discharged without treatment
and in excess of the above limits and any portion of the Ligquid
Radwaste Treatmeat System not in operation, prepare and submit
to the Commission within 30 days, pursuant to Specification
6.9.2, a Special Report that inciudes the following information:

1. Explanation of why 1iquid radvaste was being discharged
without treatment, identification of any inoperable equipment
o subsystems, and the reason for the inoperability,

2. Ac ‘on(s) taken to restore the inoperable equipment to
OPERABLE status, and

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

b. The provisions of Controls 3.0.3 and 3.0.4 are not applicable.
SURVEILLANCE REQUIREMENTS

4.11.1.3.1 Doses due to liquid releases from each unit to UNRESTRICTED 8
AREAS shall be projected at least once psr 31 days in accordance with the
methodology and parameters in Part 11 of the ODCM when Liquid Radwaste
Treatment Systems are not being fully utilized.

4.11.1.3.2 The installed Liquid Radwaste Treatment System shall be
considered OPERABLE by meeting Controls 3.11.1.1 and 3.11.1.2.
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CONTROLS

3.11.1.4 The quantity of radicactive materia)l contained in resins

transferred to the LYW Pond shal) be limited by the following expression :

A,
g%5 «2 fi <1.0
J ")
excluding tritium, dissolved or entrained noble gases, and radionucides

with less than an B day half life,
where:

Aj = pond inventory 1imit for single radionuciide *j" (Curies),

Ci= 10 CFR Appendix B, Table 1], Column 2, ion f
: s?ng1t 32&10&881105 EJ" ?g1grééur 2572?)? oo

V= volume of resins in the pond (gallons), and

264 = unit conversien factor (microCuries/Curie per

milliliter/gailon).
APPLICABILITY: At all times.
ACTION:

a. With the guantity of radiocactive material in the LVW Pond
exceeding the above limit immediately susrend all additions
of radioactive materia) to the pond.

b. The provisions of Controls 3.0.3 and 3.0.4 are not
applicable.

SURVEILLANCE REQUIREMENTS

4.11.1.4 The quantity of radioactive material contained in each batch of
slurry (used powdex resin) to be transferred to the LVW Pond shal) be
determined to be within the above 1imit by analyzing a representative
sample of the slurry, and batches to be transferred to the LVW Pond shall
be Timited by the expression:

Q
uCi/gm
%‘} <0.006 o R A0

)
whereé
= ntration of r iv ria) ri n
J sgg?edﬁaigag s?urr;dzgggé pgvggieregig)(?A$r2231ogaéqT%ei"J".
excluding tritium, dissolved or entrained noble gases, and
radionuc)ides with less than an 8 day half-1ife. The
analysis shall include at least Ce-144, (5-134, Cs-137, Co-
58 and Co-60. Estimates of the Sr-89 and Sr-90 batch
concentration shal)l be included based on the most recent
quarterly composite analysis,
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RADIOACTIVE EFF_UENTS
d/8.11.2 CASEQUL EFFLUENTS
DOSE RATE

3.11.2.1 In accordance with CPSES 7§ 6.8.3.€.3 and v.B8.3.e.7, the dose
rate due to radioactive materials released in gaseous effluents from the
site to areas at and beyond the SITE BOUNDARY (see Figure 5.1-3) shall be
limited to the following:

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

b. For lodine-131, for lodire-133, for tritium, and for all

radionuclides in particulate form with half-1ives greater than 8
days: Less than or equal to 1500 mrem/yr to any organ.

APPLICABILLIIY: At all times.

ACTION:

(a) With the dose rate(s) exceeding the above 1imits, immediately restore
the release rate to within the above limits(s).

(b) The provisions of Controls 3.M.3 and 3.0.4 are not applicable.

SURVEILLANCE REQUIREMENTS

4.11.2.1.1 Radioactive gaseous wastes shall be sampled and analyzed
accerding to the sampling and analysis program of Table 4.11-2.

4.11.2.1.2 The results of the radicactivity analyses shall be used in
accordance with the methodology and parameters in Part II of the D0CM to
assure that the dose rates at the SITE BOUNDARY are maintained within the
1imits of Control 3.11.2.1.
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TABLE 4.11-2

Radioactive Gaseous Waste Sampling and Analysis Program (*)

I MINTMUM LOWER LIMIT OF
! SAMPLING ANALYSIS TYPE OF DETECTION (LLDY (1)
[GASEOUS RELEASE TYPF FREQUENCY FREQUENCY WTIVITY A ALYSIS WCt/ml)
1., Waste Gas Storage g P %
Tank Each Tank Each Tank Principal Gamma Emitters(2) Ixt0
—— c"b}i“
7. Contatnment Purge P -4
or Vent Each Release(3) Each Release(3) Principal Gamma Emitters(?) ixl0
Grab Sample &
™ H-3 (oxide) ixl0
3. Plant Vent M(3), (&), (5) Princizal Camma Emitters(2) ™
Grab Sample (1) H-3 (oxide) S S
Cont {inuous(6) w(7) . -12
Radicicdine il o
Adsorber
Continuous (6} w(7) Principal Camma Emitters(2)} mo‘”
Particulate
Sample
Continuous(%) - Croaw Alphs tx10” M
Composite Par-
ticulate Sample
Cont tnuous (6) Q 5¢-89, Sr-90 ixio" "
Cempcezite Far-
ticulate Sample
Noble Cas =2
: ‘ ¢
Cor deaousds) Beta or Ganma Noble CGas ix 10

“Table notations next

page

“%This sample 18 contimsously analyzed by a radiation monitor



ABLE 4.11-2 (Continued)
NQTAT

(1) The LLu 1s vefined, for purposes of these specit .ations, as the
sme1lest concentration of radicactive material in a sample that will
yield a net count, above system background, that will be detected with
95% probability with only 5% probability of falsely concluding that a
blank observation represents a "real” signal.

For a particular measurcnent system, which may include radiochemical
separation:
4.66 s

LD = _

E.v.2.22x106 . v . exp (-AQ1)
Where:

LLD = the “a priori" lower 1imit of detection (micrc urie per
unit mass or volume),

5
b = the standard devigtion of the background counting rate or
of the counting rate of a blank sample &s appropriate (counts

per minute),
£ = the counting efficiancy (counts per disintegration),

V = the sample size (units of mass or volume),

2.22 x 106 = the number of disintegrations per minute per
microCurie,

Y = the fractional radiochemical yield, when applicable,

A = the radiocactive decay constant for the particular
radionuclide (sec-l)y ang

At= the elapsed time between the midpoint of sample collection
and the time of counting (s).

Typical values of E, V, Y, and t should be used in the
calculation.

It should be recognized that the LLD is defined as an g prig-i
(before the fact) 1imit representing the capability of a
measurement system and not as an g posteripri (after the fact)
Timit for a particular measurement.
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TABLE 4.11-2 (Continyed)
TABLE NOTATIONS (Cortinued)

(2) The principe] gamma emitters for which the LLD specification applies
include the following radionuc)ides: Kr-B7, Kr-88, Xe-133, Xe-133m,
Xe-135, and Xe-138 in noble gas releases and Mn-54, fe-59, Co-58, Cc-
60, Zn-65, 1-131, Cs-134, (s-137, Ce-141 and Ce-144 in iodine and
particulate releases. This 1ist does not mean that only these nuclides
are to be considered. Other gamma peaks that are identifiable,
togeiner with those of the above ruclides, shall also he analyzed and
reported in the Semiannual Radioactive Eff luent Release Report,
pursuant to Control 6.€.1.4, in vhe format outlined in Regulatory Guico
1.21, Appendix B, Revision 1, June 1974,

(3) Sampling and analysis shall als. be performed following shutdown,
startup, or a THERMAL POWER change exceeding 15% ¢f RATED THERMAL PUWER
within a 1-hour period. This requirement does not apply if: (1)
analysis of primary coolant activity performed pursuant to Technica)
Specification 4.4.7 shows that the DOSE EQUIVALENT 1-131 concentration
in the primary coolant has not increased more than a factor of 3, and
(2) the noble gas monitor shows that effluent activity has not
ir.reased more than a factor of 3.

(4) Tritium grab sampies shall be taken at least once per 24 hours when the
refueling canal is flooded.

(5) Tritium grab samples shall be taken at least once per 7 days from the
ventilation ev'.aust from the spent fuel poo)l area, whenever spent fuel
is in the spint fuel pool.

(6) The ratio of the sample flow rate Lo the sampied stream flow rate shal)
be known for the time period covered by each dose or dose rate
calcula’ on made in accordance with Controls 3.11.2.1, 3.11.2.2, and
ol £ ke

(7) Samples shall be changed at least once per 7 days and analyses shal) be
completed within 48 hours after changing, or after removal from the
sampler. Sampling shall also be performed at least once per 24 hours
for at least 7 days following sach shutdown, startup or THERMAL POWER
change exceeding 15% of RATED THERMAL POWER within a 1-hour period and
analyses shall be completed within 48 hours of changing. When samples
collected for 24 hours are analyzed, the corresponding LLDs may be
increased by a factor of 10. This requirement does not apply if: (1)
analysis shows that the DOSE EQUIVALENT I-131 concentration in the
reactor coolant has not increased more tha.. a factor of 3; and (2) the
noble gas monitor shows that effluent activity has not increased more
than a factor of 3.
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RARIQACTIVE EFFLUCNTS
QOSE - NOBLE GASES
CONTROLS

3.11.2.2 In accordance with CPSES 7S 6.8.3.e.5 and 6.8.3.e.8, the air dose
due to noble gases released in gasecus effluents, from each unit, to areas
at and beyond the SITE BOUNDARY (see Figure 5.1-3) shal) be limited to the
following:

2. Ouring any calendar quarter: Less than or equal to 5 mrads for
gamma radiation and less than or equal to 10 mrads for beta
radiation, and

b. During any calendar year: Less than or equal to 10 mrads for
gamma radiation and less than or equal to 20 mrads for beta
radiation,

APPLICABILITY: At all times.
ACTION
a. With the calculated air dose from ragicactive noble gases in

gaseous effluents exceeding any of the above limits, prepare and
submit to the NRC within 30 days, pursuant to Specification
6.9.2, a Special report that identifies the cause(s) for
exceeding the limit(s) and defines the corrective actions that
have been taken to reduce the releases and the propcssed
corrective actions to be taken to assure that subseguent
releases will be in compliance with the above limits.

b. The provisions of Controls 3.0.3 and 3.0.4 are not applicable.
SURVEILLANCE REQUIREMENTS

4.11.2.2 Cumulative dose contributions for the current calendar guarter
and current calendar year for noble gases shall be determined in accordance
with the methodology and parameters in Part [I of the ODCM at least once
per 31 cays.
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3 - . [ N ACTIVE MATERIAL IN

-

3.11.2.3 In accordance with CPSES TS 6.8.3.e.5 and 6.8.3.e.9, the dose to
a MEMBER OF THE PUBLIC from lodine-131, lodine-133, tritium, and al)
radionuciides in particulate form with half-lives greater than 8 days in
gaseous effluents released, from each unit, to areas at and beyond the SITE
BOUNDARY (see Figure 5.1-3) shall be limited to the following:

a. During any calendar quarter: Less than or equal to 7.5 mrems to
any organ and,
b. During any calendar year: Less than or equal to 15 mrems to any
organ.
APPLICABILITY: At all times.
ACTION:
a. With the calculated dose from the release of Icoine-131, lodine-

133, tritium, and radionuclides in particulate form with half-
lives greater than 8 days in gasaous effluents exceeding any of
the above limits, prepare and submit to the NRC within 30 days,
pursuant to Specification F 9.2, a Special Report that
identifies the cause(s) for exceeding the 1imit and defines the
corrective actions that have to be taken to assure that
subseyguent releases will be in compliance with the above limits.

b. The provisions of Controls 3.0.3 and 3.0.4 are not applicable.

SURVEILLANCE REQUIREMENTS

4.11.2.3 (umulative dose contributions for the current calendar quarter
and current calendar year for lodine-131, lodine-133, tritium, and
radionuclides in particulate form with haif-1ives greater than 8 days shall
be determined in accordance with the metholodogy and parameters in Part [!
of the ODCM at least once per 31 days.
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3.11.2.4 1In accordance with CPSES TS 6.8.3.e.6, the PRIMARY PLANT
VENTILATION SYSTEM and the WASTE GAS HOLDUP SYSTEM shal) be NPERABLE and
appropriate portions of these systems shall be used to reduce releases of
radicactivity when the projected doses in 31 days due to gaseous ef fluent
releases, from each unit, tc areas at and heyond the SITE BOUNDARY (see
Figure 5.1-3) would exceed:

a. 0.2 mrad to air from gamma radiation, or

b. 0.4 mrad to air from beta radiation, or

5 0.3 mrem to any organ of a MEMBER OF THE PUBLIC.
APPLICABILITY: At all times.
ACTION:

a. With radicactive gaseous waste being discharged without

treatment and in excess of the above limits, prepare and submit
to the NRC within 30 days, pursuant to specification 6.9.2, a
Special Report that includes the foilowing informati-~=:

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

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

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

recurrence.
b. The provisions of Control 3.0.3 and 3.0.4 are not applicabe.
SURVEILLANCE REQUIREMENTS

4.11.2.4.1 Doses due to gaseous releases from each unit to areas at and
beyond the SITE BOUNDARY shall be projected at least once per 31 days in
accordance with the methodology and parameters in Part [ of the QOCM when
Gaseous Radwaste Treatment Systems are not being fully utilized.

4.11.2.4.2 The installed PRIMARY PLANT VENTILATION SYSTEM and WASTE GAS
HOLDUP SYSTEM shall be considered OPERABLE by meetinc Controls 3.11.2.1 and
3.11.2.2 or 3.11.2.3.
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3/4.11.4 TOTAL DOSE

CONTROLS

3.11.4

In accordance with CPSES TS 6.8.3.e.10, the annual (calendar year)

dose or dose commitment to any MEMBER OF THE PUBLIC due to releases of
radioactivity and to radiation from uranium fuel cycle sources shall be
1imited to less than or equal to 25 mrems to the whole body or any organ,
except the thyroid, which shall be limited to less than or equal to 75

mrems,

APPLICABILITY: At all times.

ACTION:

SURVEILLANCE REQUIREMENTS

With the calculated doses from the release of radioactive
materials in liquid or gaseous effluents exceeding twice the
1imits of Control 3.11.1.2a., 3.11.1.2b, 3.11.2.2a, 3.11.2.2b,
3.11.2.3a., or 3.11.2.3b., calculations shall be made including
direct radiation contributions from the units and from outside
storage tanks to determine whether the above limits of Contro)
3.11.4 have been exceeded. If such is the case, prepare and
submit to the NRC within 30 days, pursuant to Specification
6.9.2, a Special Report that defines the corrective action to be
taken to reduce subsequent releases to prevent recurrence of
exceeding the above limits and includes the schedule for
achieving conformance with the above 1limits. This Specia)
Report, as defined in 10 CFR 20.405c, shall include an analysis
that estimates the radiation exposure (dose) to a MEMBER OF THE
PUBLIC from uranium fuel cycle sources, including all effluent
pathways and direct radiation, for the calendar year that
includes the release(s) covered by this report. It shall also
describe levels of radiation and concentration of radiocactive
material involved, and the cause of the exposure levels or
concentrations. If the estimated dose(s) exceeds the above
limits, and if the release condition resulting in violation of
40 CFR Part 190 has not already been c.-rected, the Special
Report shall include a request for a va. fance in accordance with
the provisions of 40 CFR Part 190. Submittal of the report is
considered a timely request, and a variance is granted unti]
staff action on the request is complete.

The provizions of Controls 3.0.3 and 3.0.4 are not applicable.

4.11.4.1 Cumulative dose contributions from 1iquid and gaseous effluents
shall be determined in accordance with Controls 4.11.1.2, 4.11.2.2, and
4.11.2.3, and in accordance with the methodology and parameters in Part 1]
of the ODCM.
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SURVEILLANCE REQUIREMENTS

4.11.4.2 Cumulative dose contributions from direct radiation from the
units and from radwaste storage tanks shall be determined in accordance
with the methodology and parameters in Part Il of the QDCM. This
requirement is applicable only under conditions set forth in ACTION a. of
Control 3.11.4.
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/4,12 RADIOLOGICAL ENVIRONMENTAL MONITORING
4/4.12.1 MONITORING PROGRAM
CONTROLS

3.12.1 In accordance with CPSES TS 6.8.3.f.1, the Radiological
Environmental Monitoring Program shall be conducted as specified in Table
3.12-1,

APPLICABILITY: At all times.
ACTION:

a. With the Radiological Environmental Monitoring Program not being
conducted as specified in Table 3.12-1, prepare and submit to
the Commission, in the Annual Radiological Environmenta)
Operating Report required by Control 6.9.1.3, a description of
the reason(s) for not conducting the program as required and the
nlan for preventing a recurrence.

b. With the level of radicactivity as the result of plant effluents
in an environmental sampiing medium at a specified location
exceeding the reporting levels of Table 3.12-2 when averaged
over any calendar guarter, prepare and submit to the NRC
within 30 days, pursuant to Specification 6.9.2, a Special
Report that idevtifies the cause(s) for exceeding the limit(s)
and def ines th: corrective action to be taken to reduce
radioactive effluents so that the potential annual dcse* to a
MEMBER OF THE PUBLIC is less than the calendar year limits of
Control 3.11.1.2, 3.11.2.2, or 3.11.2.3. When more than one of
the radionuciides in Table 3.12-2 are detected in the sampling
medium, this report shall be submitted if:

soncentration (1) concentration (2) . > 1.0
reporting level (1) * reporting level (2)+

When radionuclides other than those in Table 3.12-2 are detected
and are the result of plant effluents, this report shall be
submitted if the potential annual cose* to A MEMBER OF THE
PUBLIC from all radionuclides is equal to or greater than the
calendar year 'imits of Control 3.11.1.2, 3.11.2.2, or 3.11.2.3.
This report is not required if the measured leve) of
radioactivity was not the result of plant effluents; however, in
such an event, the condition shall be reported and described in
the annual Radiological Environmenta) Operating Report required
by Control 6.9.1.3.

*The methodology and parameters used to estimate the potential annual dose
to a MEMBER OF THE PUBLIC shall be indicated in this report.
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RADIQLOGICAL ENVIRONMENTAL MONITORING
CONTRQLS
ACTION (Continved)

2. With milk or fresh leafy vegetable samples unavailable from one I 8
or more of the sample locations required by Table 3.12-1,
identify locations for obtaining rcplacement samples and adu
them within 30 days to the Radiological Environmental Monitoring
Program given in Part 11 of the OCIM  The specif.c locations
from which samples were unavailable muy then be deleted from the
monitoring program. Pursuent to Control 6.14, submit as a part
of or concurrent with ihe Semiannual Radioactive £ff luent
Release Report, a complete, legible copy of the ertire QOCM,
including a revised figure(s) and table for tne UUCM reflecting
the new location(s).

d. The provisions of Controls 3.0.3 and 3.0.4 are not applicahle.

SURVETLLANCE REQUIREMENTS

4.12.1 The radiological environmenta) monitoring samples shall be l
collected pursuant to Table 3.12-1 from the specific locations g’ven in i
Table 3.1 and Figure 3.1 in Part II of the ODCM, and siall be analyzed ’
pursuant to the requirements of Table 3.12-1 and the detection capabilities
required by Table 4,12-1.

8
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EXPOSURE PATHWAY
AND/OR SAMPLE

1. Direct Radiation(2)

2. Airborne
Radioiodine and
Parciculates

TABLE 3.12-1
Radiological Environmental Monitoring Program

NUMBER OF

REPRESENTATIVE

SAMPLES AND SAMPLING AND
SAMPLE LOCATIONS(D) COLLECTION FREQUENCY
Forty routine monitorina statians Quarterly.

either with two or more dosimeters
or with one instrument for measur-
ing and recording dose rate
continuousiy, placed as follows:

An inner ring of stations, one in
each meteorological sector in the
general area of the SITE BOUNDARY:

An outer ring of stations, one in
each meteoroliogical sector in

the 6- to 8-km range from the
site; and

The baiance of the stations to be
placzd in special interest areas
such as population centers, nearby
residences, schools, and in one
or two areas to serve as control

stations.

Samples from five locations: Continuous sampler
operation with sample
collection weekly,

Three samples from close to or more frequently

the three SIiTE BOUNDARY if required by dust

locations, in different loading.

sectors, o7 the highest
calculated annual average
ground-level D/Q;

TYPE AND FREQUENCY
OF ANALYSIS

Gamma dose quarterly

Radigiodine Cannister:

1-131 analysis weekly

Particulate Sampler:
Gross beta radio-
activity analysis
followi filter
change; (4) and
gamma isotopic
anaiysis (5) of
composite (by
location quarterly.






{

ONY L SLINA = WY3d 3HINYWOD

[ LdYd e

9t~/ €

EXPOSURE PATHWAY

AND/OR SAMPLE

3. Waterborne (Continued)

4.

A3

O
o

¢. Drinking

d. Sediment
from
Shoreline

Ingestion

a. Milk

TABLE 3.12-1 (Continued)
Radiolegical Environmental Monitoring Program

NUMBER OF
REPRESENTATIVE
SAMPLES AND SAMPLING AND

SAMPLE LOCATIONS(D) COLLECTION FREQUENCY

One sample from Squaw Creek Composite of weekly

Reservoir. grab samples over
Z-week period when
1-131 analysis is
performed: monthlv
composite of weekly
grab samples other-

wise.
One sample from downstr=am area Semiannually,
with existing or potentiai
recreational value.
Sampies from milking animals in Semimonthly when
three locations within 5 km animals are on
distance having the highest do e pasture; monthly
potential. If there are none, at other times.

sample from milking animals in
each of three areas between 5

to 8 km distant where dose: are
calculated to be greater than

1 mrem per yr.(9) One sample
from milking animals at a control
ltocation, 15 to 30 km distant and
in the least prevalent wind
direction.(3)

TYPE AND FREJQUENCY
___OF ANALYSIS

1-131 analysis of
each composite sample
when the dose calcu-
lated for the con-
sumption of the water
is greater than 1 mrem
per year(®) .  Gross
beta and gamma iso-
topic analyses(5)
monthly. Composite
for tritium anaiysis
quarteriy.

Gamma 1sotopic analy-
si3(5) semiannuaily.

Gamma isotopic(®)
and I1-131 analysis
semimonthly when
animals are on pas-
ture; monthly at
other times.
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TABLE 3.12-1 (Continued)
Radiological Environmental Monitoring Program

NUMBER OF
REPRESENTATIVE
EXPOSURE PATHWAY SAMPLES AND
___AND/OR SAMPLE SAMPLE LOCATIONS(D)
4. Ingestien (Continued)
b. Fish and One ample of at least two
Invertzbrates recreationally important species

in vicinity of plant discharge area.

One sample of same species in areas
not influenced by plant discharge.

c. Food Products* One sample of each principal class
of food products from any area
that is irrigated by water in which
liquid plant wastes have been
dischurged.

A samnle of broad leaf vegetation
grow.s: nearest each of two dif-
ferent offsite locations of
highest predicted annual average
ground itevel D/Q if milk sampling
is not performed at all required
locations.

One samnle of each of the similar
broad leaf vegetation grown 15 to
30 km distant in the least pre-
valent wind direction (3) if milk
sampling is not performed at all
required locations.

SAMPLING AND
TI FREQUENCY

Sample semiannually.

At time of harvest(10)

Monthly ., when
available.

Monthiy, when
available.

TYPE AND FREQUENCY
OF ANALYSIS

Gamma isciopic
analysis(S) on
edible porticns.

Gamma 1sotopic
analysis(5) on
edible portion.

Gamma isotopic(S)

and 1-131 anmalyses.

(5)
Gamma isotopic

and 1-131 analysss.

*Reports from 3 ag ional airborne radioiodine sample locations may be supplemented for broad leaf

vegetation camples
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(5) Gammz isotopic analysis means the identification and quantification of
?ammn-emitting radionuclides that may be attributable to che eff luents
rom the facility.

(6) The Reservoir shall be sampled in an area at or beyond but near the
mixing zone. Also, the Reservoir shall be sampled at a distance beyond
significant influence of the discharge.

(7) Lake Granbury shall be sampled near the letdown discharge and at a
distance beyond significant infiuence of the discharge.

(8) Groundwater samples shall be taken when thi- source it tapped for
drinking or irrigation purposes in areas where the hydraulic gradient
or recharge properties are suitable for contamination.

(9) The dose shall be calculated for the maximum organ and age group, using | 8

the methodology and parameters in Part I] of the ODCM.

(10) If harvest occurs more than once a year, sampling shall be performed
during each discrete harvest. If harvest occurs continuously,
sampling shall be monthly. Attention shall be paid to including
samples of t:berous and root food products.
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TABLE 3.12-2

Reporting Levels for Radicactivity Concentrations in Bwiramental Sawples

WATER ATRBORMNE PARTIONATE FIH MilK FXD PROOCTS
AMALYSIS (pCi/1) OR CASES (pCimd) (pCifig, wet) (pcin) (pCifkg, wet)
H-3 20,000(*)
M4 1,000 20,000
Fe- % 0 10,000
Co-8 1,000 20,000
Co-60 X0 10,000
66 I 2,000
Ir-N-% 00
i-13 ™) 0.9 3 0§
Cs-134 0 0 1,000 &) 1,00
Cs-137 50 .1} 2,00 70 2,000
Ba-la- 140 an A0

(*) For drivking water saples. This is 40 CFR Part 141 value. If no drinking water pathway exists, a value of 30,000 pCi/1 may be used.

(™) If no drinking water pathway exists, a value of 2) pli/] may be used.
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TABLE 4.12-1

Detection (apabilities for Bwiromental Sawple Amalysis (1(2)

Lower Limit of Detection (LLD) (3)

WATER AIRBORNE PARTTOULATE FIH MILK XD PRODUCTS SCDIMENT
ANALYSIS (pCi/1) (R GASSS (pCi/md) (pCi/kg, wet) (pCi/t) (pCi/kg, wet) (pCi/kg, dry)
(ross Beta 4 0.01
H-3 Z00*
M54 15 10
fe-9 X 20
Co8, @ 15 130
In-&b K || 20
Ir - N-% 15
I-131 0.7 1 &0
Cs-134 15 0.5 10 15 &) 150
Cs-137 18 0.06 150 18 & 72 4]
Ba-ta- 140 15 15

* If ne arinking water pathwey exists, a value of 300 pCi/] may be used.

** If no donking water pathwey exists, a value of 15 pCi/l may be used.




TARLE 4.12-1 (Continued)
1ARLE NQTATIONS

(1) “r2 st does not mean that only these nuclides are to be considered,
Utner p2aks that are {cdentifiable, together with those of the above
nuclides, shall also be analyzed and rep ted in the Annual
Radiological Environmental Operating Report pursuant to Control
6.9.1.3.

(2) Required detection capabilities for thermoluminescent dosimeters used
for environmental measurements shall be in accordance with the
recommendations of Regulatory Guide 4.13,

(3) Th2 LLD is defined, for purposes of these specifications, as the
smallest concentrations of radioactive material in a sample that will
yirld a net count, above system background, that wil) be detected with
95% probability with only a 5% probability of falsely concluding that a
Ulank observation represents a "real" signal,

4,665y

LLD = E VY exp (-AA1) 2.22
Where:

LLD = the "a priori"” lower limit of detection (picoCurie per unit mass
or volume),

Sp= the standard deviation of the background co nting rate or of the
Cgunt1ng rate of a blank sample as appropriate ?COUH S per minute),

£ = the counting efficiency (counts per disintegration),

V = the sample size (units of mass or volume),

2.22 = the number of disintegrations per minute per picoCurie,
Y = the fractional radiochemical yield, when applicable,

A= the radioactive decay constant for the particular radionuclide
(sec-l). and

At = the elapsed time between the midpoint of sample collection and the
time of counting(s).

Typical values of E, V, Y, and At should be used in the calculation.
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4,12~ i
TABLE NOTATIONS {Continved)

(3) Continved

It should be recognized that the LLD is definea as an g prigri (before
the fact) limit representing the capability of a measurement system and
not as an 3 posterigri (after the fact) Timit for a particular
measurement. Analyses shall be performed in such a manner that the
stated LLDs will be achieved under routine conditions., Occasionally
background fluctuations, unavoidable vmall sample sizes, the presence
of interfering nuclides, or othe~ uncontrollable circumstances may
render these LLD's unachievable. In such cases, the contributing
factors shall be identified and described in the Annual Radiological
Environmental Operating Report pursuant to Contro) 6.9.1.3.
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RAQIOLOGICAL ENVIRONMENTAL MONITORING
3/4.12.2 LAND USE CENSUS
CONTROLS v

3.12,2 In accordance with CPSES 7S 6.8.3.f.2, & Land Use Census shall be

conducted and shall identify within a distance cf 8 km (5 miles) the

location 1n each of the 16 met2orological sectors »f the nearest milk

animal, the nearest residence, and the nearest garden* ¢ greater than 50
(500 ft€) producing broad leaf vegetation,

APPLICABILITY: At all times.
ACTION:

a. With a Land Use Census identifying a location(s) that y.elds a
calculated dose or dose commitment greater thar the values
currently being calculated in Control 4.11.2.3, pursuant to
Control 6.9.1.4, identify the new iocation(s) in the next
Semiannual Radioactive Effluent Reiease Report.

b. With a Land Use Census identifying a location(s) that yields a
calculated dose or dose commitment (via the same exposure
pathway) 20% greater than at a ‘acation from which samples are
currently being obtained in accordance with Control 3.12.1, add
the new location(s) wichin 30 days, to the Radiological
Environmental Monitoring Program given in Part Il of the QDCM.
The sampling locations having the lowest calculated dose or
dose commitment(s), 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. Pursuant to
Control 6.14, submit as a part of or concurrent with the next
Semiannual Radioactive Eff luent Release Report a complete,
legible copy of the entire ODCM including a revised figure(s)
and table(s) for the ODCM reflecting the new location(s).

L. The provisions of Controls 3.0.3 and 3.0.4 are not applicable.

SURVEILLANCE REQUIREMENTS

4.12.2 The Land Use Census shall be conducted during the growing season at
least once per 12 months using that information that wil) provide the best
results, such as by a door-to-door survey, aerial survey, or by consulting
local agriculture authorities. The results of the Land Use Census shall be
included in the Annual Radiological Environmental Operatinc " sort pursuant
to Contro! 6.9.1.3.

-

* Broad leaf vegetation sewpling of at least three different kinds of
vegetation may be performed at the SITE BOUNDARY in each of two
different direction sectors with the highest predicted D/Qs in lieu of
the garden census. Specifications for broad leaf vegetation sampling
in Table 3.12-1, Item 4.c. shali be followed, including analysis of
control samples.

REV. 8
COMANCHE PEAK UNITS 1 AND 2 PART 1 3/4-44




RADIOLOGICAL ENVIRONMENTAL MONITQRING
3/4 12,3 INTFRLABORATORY COMPARISON PROGRAM
CONTROLS
3.12.3 In accordance with CPSES TS 6.8.3.f.3, analyses shall be performed
orn all radiocactive materials, supplied as part of an Interlaboratory

Comparison Program that has been approved by the Commission, that
correspond to samplec requir>d by Table 3.12-1.

APPLICABILITY: At all 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 Environmenta) Operating
Report pursuant to Control 6.9.1.3.
b. The provisions of Controls 3.0.3 and 3.0.4 are not appiicable.
SURVETLLANCE REQUIREMENTS

4.12.3 The Interlaboratory Comparison Program shall be described in Part
I1 of the ODCM. A summary of the results obtained as part of the above
required Interlaboratory Comparison Program shall be included in the Annua)
Ragiological Environmental Operating Report pursuant to Control 6.9.1.3.
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BASES

3/4.3.3.4 RADIQACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION

The radioactive liquid effluent instrumentation is provided to monitor
and control, as applicable, the releases of radicactive materials in liquid
eff luents during actua) or potential releases cf liguid effluerts. The
Alarm/Trip Setpoints for these instruments shall be calculated and adjusted
in accordance with the methodology and parameters in Part II of the ODCM
to ensure that the alarm/trip will occur pricr 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 50.

4 1Y FELUENT M N TION

The radioactive gaseous effluent instrumentation is provided to monitor
and control, as applicable, the relcases of radiocactive materials in
gaseous effluents during actual or potential releases of gaseous eff luents.
The Alarm/Trip Setpoints for these instruments shall be calculated and
adjusted in accordance with the methodology and parameters in Part 11 of
the ODCM to ensure that the alarm/trip will occur prior to exceeding the
1imits 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 10 CFR Part 50.

3/4.3.3.6 METEOROLOGICAL INSTRUMENTATION

The OPERABILITY of the meteorological instrumentation ensures that
sufficient meteorological data are available for estimating potentia)
radiation doses to the public as a result of routine or accidental release
of radioactive materials to the atmosphere. This capability is required to
evaluate the need for initiating protective measures to protect the health
and safety of the public and is consistent with the recommendations of the
second proposed Revision 1 to Regulatory Guide 1.23, "Onsite Meteorological
Programs," April 1986.
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BAZES

3/4.7.15 SOURCE CONTAMINATION

The 1imitations on i'emovable contamination for sources requiring lsak
testing, including alpha emitters, are based on 10CFR70.39(c) limits for
plutonium. This Timitation will ensure that leakage from Byproduct,
Source, and Special Nuclear Materia) sources will not exceed allowable
intake values.

Sealed sources are classified into three groups according to their use,
with Surveillance Requirements commensurate with the probability of damage
to a source in that group. Those sources which are frequentily handled are
required to be tested more often than those which are not. Sealed sources
which are continuously enclosed within a shielded mechanism (i.e., sealed
sources within radiation monitoring or borcn measuring devices) are
considered to be stored and need not be tested unless they are removed from
the shielded mechanism,
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3/4.11 RADICACTIVE EFFLUENTS
BASES

/411,10 LIOUID EFFLUENTS
3/4.11.1.1 CONCENTRATION

This control is provided to ensure that the concentration of 8
r “foactive materials released in iiquid waste effluents from the site to
UNRESTRICTED AREAS will be less than the concentration levels specified in
10CFR20, Appendix B, Table 11, Column 2. This limitation provides
additional assurance that the levels of radioactive materials in bodies of
water in UNRESTRICTED AREAS will result in exposures within: (1) the
Section I1.A design objectives of 10CFR50, Appendix I, to a MEMBER OF THE
PUBLIC, and (2) the limits of 10 CFR Part 20.106(e) to the population. The
concentration 1imit for dissolved or entrained noble gases is based upon
the assumption that Xe-135 is the controlling radioisotope and its MPC in
air (submersion) was converted to an equivalent concentration in water
using the methods described in International Commission on Radiological
Protection (ICRP) Publication 2.

This control applies to the release of radioactive materials in liguid
effluents from all units at the site.

The required detection capabilities for radioactive materials in liguid
waste sampies are tabulated in terms of the lower limits of detection
(LLDs). Detailed discussion of the LLD and other detection limits can be
found in Currie, L.A., "Lower Limit of Detection Definition and Elaboration
of a Proposed Position for Radiological Effluent and Environmenta)
Measurements.” NUREG/CR-4007 (September 1984), and in the HASL Procedures
Manual, HASL-300.

3/4.11.1.2 DOSE

This control is provided to imp. ‘ent the requirements of Sections
[I.A, II1.A and IV.A of 10CFR50, Appendix I. The Control implements the
guides set forth in Section II1.A of Appendix I. The ACTION statements
provide the required operating flexibility and at the same time implement
the guides set forth in Section IV.A of Appendix I to assure that the
releases of radioactive material in liquid effluents to UNRESTRICTED AREAS
will be kept "as low as is reasonably achievable." Alss, for fresh water
sites with drinking water supplies tnat 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 40CFR141. The | 8
dose calculation methodology and parameters in Part 11 of the ODCM
implement the requirments in Section II1.A of Appendix I that conformance
with the guides of Appendix 1 be shown by calculationa) procedures based on
models and data, such that the actual exposure of a MEMBER OF THE PUBLIC
through appropriate pathways is unlikely to be substantially ‘
underestimated. The equations specified in Part [I of the the QOCM for [ 8
calculating the doses due to the aciual release rates of radioactive
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BASES

DOSE (Continued)

materials in 1iquid effluents are consistent with the methodology provided
in Regulatory Guide 1.109, “Calculation of Annual Doses to Man from Routine
Releases of Reactor Effluents for the Purpose of Evaluating Compliance with
10CFRS0, Appendix I," Revision 1, October 1977 and Regulatory Guide 1.113,
"Estimating Aquatic Dispersion of Effluents from Accidental and Routine
Reactor Releases for the Purpose of Implementing Appendix [,“ Apri) 1977,

This control applies to the release of radicactive materials in liquid
effluents from each unit at the site. The liquid eff luents from the
shared radwaste treatment system are proportioned egually between Unit 1
and Unit 2,

RADWASTE TREATMENT SYSTEM
The OPERABILITY of the Liguid Radwaste Treatment System ensures that this
system will be available for use whenever liguid eff luents require
treatment prior to release to the environment., The requirement that the
appropriate portions of this system be used when specified provides
assurance that the releases of radicactive materials in liquid eff luents
will be kept "as low as is reasonably achievable." This control implements
the requirements of 10 ° 50.36a, Genera!l Uesign Criterion 60 of Appendix
A to 10 CFR Part 50 anc e design objective given in Section 11.D of
Appendix I to 10 CFR Pa 50. The specified limits governing the use of
appropriate portions of . e Liquid Radwaste Treatment System were specifie
as 2 suitable fraction of the dose design objectives set forth in Section
IT1.A of Appendix I, 10 CFR Part 50 for liguid effluents.

This control applies to the release of radioactive materials in liquid
effluents from each unit at the site. The liguid effluents from the shared
radwaste treatment system are proportioned equally between Unit 1 and
Unit 2,

3/4.11.1.4 LVW POND RESIN INVENTORY
The inventory limits of the LVW Pond are based on limiting the

consequences of an uncontrolled release of the d inventory., The
expression in Control 3.11.1.4 assumes the pong inventory is uniformly
mixed, and that the pond is located in an unrestricted area as defined in
10 CFR Part 20, and that the concentration limit in Note | to Appendix B of
10 CFk Part 20 applies. This expression limits the tota) quantity of
radioactive materfals in resins discharged to the LVW Pond tc a value such
that the average concentration in the resins, calculated over the total
volume of resins in the pond, will not exceed the Maximum Permissible
Concentrations (MPCs) specified in 10 CFR 20, Appendix B, Table II, Column
2. Because Control 3.11.1.1 limits the concentration of liquid eff luen*-
from other pathways to the LVW Pond to the 10 CFR 20 MPC values, also
1imiting the average concentration in resins to the MPC values will ass.r -
that the average concentration in the pond from all sources, calculatec
over the total volume of the pond (1igquid and resins), will not exceed tne
10 CFR 20 MPC values.
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RADIOACTIVE EFFLUENTS

BASES

LYW POND RESIN INVENTORY (Continued) 7
The batch limits of slurry to the LVW Pond assure that radioactive 7

material in the slurry transferred to the Pond are "as low as is reasonably
achievable" in accordance with 10 CFR 50.36a. The expression in Control
4.11.1.4 assures no batch of slurry will be transferred to the Pond unless
the sum of the ratios of the activity of the radionuclides to their
respective concentration limitation is less than the ratio of the 10 CFR
Part 50, Appendix I, Section I1.A, total body level to the 10 CFR
20.105(a), whole body dose limitation, or that:

G2
s _J 3 mrems/yr _
3 € <500 mrems/yr " 0-006
where:
Ci = radica lyrr ncentration for radionuclide "j" enterin 7
] tge UN§E§¥SIET¥D XRER SSN&. in microCur?es/m$111?1tgr. and v
Cs = 10 CFR 20, Appendix B, Table II, Column 2. concentration for 7

] s?ngle ra&iog?:11de an. ?n micro ur?es/m‘ls?liter.

The average concentration of radiocacti e materials n a particular 2
batch of resin slurry released to the LVW Pond is dependent upon the s lurry
volume to resin weight ratio. Additionally, the wet drained slurry
density is approximately 1 gm/ml and the absorption characteristics for
gamma radiation are essentially that of water. Therefore,

. ¢ 3
;.f. E'}= ?CJ— Ty <<0-006
- Y BCi/gn
? c <0.006 « R ﬁ,l/%r
where the terms are defined in (untrol 4.11.1.4. | 2

The batch 1imits provide assurance that activity input to the LVW Pond | 7
will be minimized, and a reans of identifying that the racinactive material
released is within the inventory limitation of Control 3.11.1.4.
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RADIOACTIVE EFFLUENTS
EASES

3/4.11.2_ GASEQUS EFFLUENTS
3/4.11.2.1 DOSE RATE

This control is provided to ensure that the dose at any time at and
beyond the SITE BOUNDARY from gaseous effluents from al) units on the site
will be within the annua) dose 1imits of 10CFR20 to UNRESTRICTED AREAS.
The annual dose limits are the doses associated with the concentrations of
10CFR20, 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 a MEMBER OF THE PUBLIC in an UNRESTRICTED
AREA, efther within or outside the SITE BOUNDARY, to ai aual average
concentrations exceeding the limits specified in Table 11 of 10CFR20,
Appendix B (10CFR 20.106(b)). For MEMBERS OF THE PUBLIC who may at times
be within the SITE BOUNDARY, the occupancy of that MEMBER OF THE PUBLIC
will usually be sufficiently low to compensate for any increase in the
atmospheric diffusion factor above that for the SITE BOUNDARY. The
methodoloyy for calculating Joses for such MEMBERS OF THE PUBLIC shall be
given in Part II of the ODCM. The specified release rate limits restrict,
at all times, the corresponding gamma and beta dose rates above background
to a MEMBER OF THE PUBLIC at or beyond the SITE BOUNDARY to less than or
equal to 500 mrems/year to the whole body 0 to less than or equal to 3000
mrems/year to the skin, These release rate limits also restrict, at al)
times, the corresponding thyroid dose rate above background to a child via
the inhalation pathway to less than or equal to 1500 mrems/year.

This control applies to the release of radicactive materials in gaseous
effluents from all units at the site.

The required detection capabilities for radioactive materials in 1iquid
waste samples are tabulated in terms of the lower limits of detection
(LLDs). Detailed discussion of the LLDs and nther detectic limits can be
found in Currie, L.A., "Lower Limit of Detection Definition and £ laboration
of a Proposed Position for Radiological Eff luent and Environmental
Measi‘“ements." NUREG/CR-4007 (September 1984), and in the HASL Procedures
Manual, HASL-3C0Q.
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3/4,.11.2.1 WH}LMMQ-&AME& Ak
MATERIA \

This control is provided to implement the requirements of Sections |
{1.C, 111.A, and IV.A of 10CFR50, Appendix 1. The Controls are the guides |
set furth in Section 11.C of Appendix 1. The ACTION statem. .ts provide the
required operating flexibiiity and at the same time implement the guides
set forth in Section IV.A of Appendix | to assure that the releases of
radioactive materfals in gaseous effluents to UNRESTRICTED AREAS will be
kept “as low as 1s reasonably achievable.” The ODCM calculationa) methods
specified in the Surveillance Requirements implement the requirements in
Section 111.A of Apprendix 1 that conformance with the guides of Appendix |
be shown by calculationa) procedures based on models and data such that the
actua) exposure of a MEMBER OF THE PUBLIC through appropriate pathways is
~1ikely to be substantially underestimated, The calculational methodology | 8
-0 parameters specified in Part 11 of the ODCM for calcvlating the doses
due to the actual release rates of the subject materials are consistent
with the methodology provided in Regulatory Guide 1.109, “ Calculation of
Annual Doses to Man from Routine Releases of Reactor Eff luents for the
Purpose of Evaluating Compliance with 10CFRS0, Appendix 1," Revision 1,
October 1977 and Regulatory Guide 1.111, "Methods for Estimating
Atmospheric Traniport and Dispersion of Gaseous £ffluents in Routine
Releases from ! ight-Water-Cooled Reactors,” Revision 1, July 1977, These
equations also provide for determining the actua) doses based upon the
historical average atmospheiic conditions, The release rate specification
for lodine-131, lodine-133, tritium, and radionuciides in particu‘ate form
with half-1ives greater than B days is dependent upon the existing
radfonuc1ide pathways to man in the areas at and beyond the SITE BOUNDARY.
The pathways that were examined in the development of the calculations
were: (1) individua) inhala.ion of airborne radionucludes, (2) deposition
of radionuclides onto green leafy vegetation with sudsequent 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,

This control appiies to the release of radioactive materials in gaseous
eff luents from each unit at the site. The gaseous effluents from the 8
shared radwaste treatment system are proportioned equally between Unit |
and Unit 2. |
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BASES — i
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/41024 GCASEQUS RADWASTE TREATMENT SYSTEM

The OPERABILITY of the WASTE GAS HOLOUF SYSTEM and the PRIMARY PLANT
SYSTEM ensures that the systems will be available for use whenever gaseous
eff luents require treatment prior to release to the envirorment. Tne
requirement that the appropriate portions of these systems be used, when
specified, provides reasonable assurance that the releases of radioactive
materials in gaseous eff iuents will be kep* "as low as 1s reasonably
achievatle." This control implements the “equirements of 10 CFR 50.36a,
General Design Criterion 60 of Appendix A to 10 CFR Part 50 and the design
objectives given in Section 11.0 of Appendix 1 to 10 CFR Part 50. The
specified 1imits governing the use of appropriate portions of the systems
were specifiad as a suitable fraction of the dose design objectives set
fg;%h in Sections 11.B and 11.C of Appendix 1, 10 CFR Part 50, for gaseous
effluents.

This control applies to the release of radioactive materials in gaseous
effluents from each unit at the site. The gaseous effluents from the
shared rcgwastc treatment system are proportioned equally between Unit |
and Unit 2.
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RARIOACTIVE EFFLUENTS
BASES -

3/4,11.4 TOTAL DOSE

This control 1s provided to meet the dose limitations of 40 CFR Part
190 that have been incorporated into 10 CFR Part 20 by 46 FR 18525, The
contro) requires the preparation and submiita’l of a Specia) Report whenever
the calculated doses due to releases of radicactivity and to radiation from
urainium fuel cycle sources exceed 25 mrems to the whole t.dy or any organ,
except the thyroid, which shall be 1imited to less than or equal %o 75
mrems. For sites containirg up to four reactors, 1t 1s highly unlikely
that the resultant dose to a MEMBER OF THE PUBLIC wil) exceed the dose
1imits of 40 CFR Part 190 if the individua) reactors remain within twice
the dose design objectives of Appendix 1, and if direct radiation doses
“o» *he units (including outside storage tanks, etc.) are kept sr.11, The
a4 1 Repert will describe a course of action that should result in the
Timitation of the annual dose to a MEMBER OF THE PUBLIC to within the 40
CFR Part 190 1imits. For the purposes of the Specia)l 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 radious of 8 km must be considered. If the dose to any MEMBER (F
THE PUBLIC 1s estimated to exceed the requirements of 40 CFR Part 190, the
Specia) Report with a request for a variance (provided the release
conditions resulting in violation of 40 CFR Part 190 have not already been
corrected), in accordance with the provisions of 40 CFR 190.11 and 10 CFR
20.405(c), 1s considered to be a timely request and fulfills the
requirements of 40 CFR Part 190 unti)] NRC staff action is completed. The
variance only relates to the 1imits of 40 CFR Part 190, and does not apply
in any way to the other requiremeints for dose limitation of 10 CFR Part 20,
as addressed in Controls 3.11.1.1 and 3.11.2.1. An individua) is not
cons idered a MEMBER OF THE PUBLIC during any period in which he/she 1s
ongﬁqed in carrying out any operation that is part of the nuclear fue)
cycle,
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RADIQLOGICAL ENYIRONMINTA, MO{ITORING
BASES

3/4.12.3 INTERLABORATORY COMPARISON PROGRAM

The requirement for participation in an approved Interlaboratory
Comparison Program is provided to ensure that independent checks on the
precision and accuracy of the measurements of radicactive materials in
environmental sample matrices are performed as part of the quality
assurance program for environmental monitoring in order to demonstrate that
thcc;:sglts gso valid for the purposes of Section IV.B.2 of Appendix | to
10 art 50.
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5.1.3 Information regarding radioactive gaseous and liguid eff luents,
which will allow identification of structures and release points as well as
definition of UNRESTRICTED ARLAS within the SITE BOUNDARY that are
accessible to MEMBERS OF THE PUBLIC, shall be as shown in Figure 5.1-3.

The definition of UARESTRICTED AREA used in implementing these Controls
has been expanded over that in 10 CFR 20.3(0)(17%. The UNRESTRICTED AREA
bovndarg may coincide with the Exclus on (fenced) Area Boundary, as def ined
in 10 CFR 100.3(a), but the UNRESTRICTED AREA does not include areas over
water bodies. The concept of UNRESTRICTED AREAS, established at or beyond
the SITE BOUNDARY, is utilized in the Controls to keep levels of
radioactive materials in 1igquid and gaseous effluents as low as is
reasonably achievable, pursuant to 10 CFR 50.36a.
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ADMINISTRATIVE CONTROLD

ANNUAL RAQIOLOGICAL ENVIRONMENTAL QPERATING REPQRT*

6.9.1.3 Routine Annual Radiological Environmenta) Operating Reports
covering the operation of the units during the previous calendar year shal)
be submitted prior to May 1 of each year.

The Annual Radiological Environmental Operating Reports shall inc lude
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 and with operationa)
controls, as appropriate, and with 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 the Land
Use Census required by Control 3.12.2

The Annual Radiological Environmental Operating Reports shall include
the results of analysis of all radiological environmerta) samples and of
all environmental rad‘ation measurements taken during the period pursuant
to the locations specified in Table 3.1 and Figure 3.1 in Part 11 of the
Offsite Dose Calculation Manual, as well as summarized and tabulated
results of these analyses and measurements in the format of the table in
the Radiological Assessment Branch Technical Position, Revision 1, November
1979. In the event that some individua) results are not available for
inclusion with the report, the report shall be submitted noting and
explaining the reasons for the missing results, The missing data shall be
submitted as soon as possible in a supplementary report.

The reports snall also include the following: a summary description of
the Radiological Environmental Monitoring Program; at least two legible
maps** covering 211 sampling locations keyed to a table giving distances
and directions from the centerline of one reactor; the results of licensee
participation in the Interlaboratory Comparison Program and the corrective
action taken if the specified program is not being performed as required by
Control 3.12.3; reasons for not conducting the Radiologica) Environmenta)
Monitoring Program as requirea by Control 3.12.1, and discussion of al)
deviations from the sampling schedule of Table 3.12.1,; discussion of
environmental sample measurements that exceed the reporting levels of Table
3.12.1; and discussion of al) analyses in which the LLD required by Table
4.12-1 was not achievable.

e

* A single submitta) may be made for both units,
** One map shall cover stations near tr= SITE BOUNDARY; a second shall
include the more distant stations
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SEMIANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT*

6.9.1.4 Routine Semiannual Radiocactive Effluent Release Reports covering -
the operation of the units during the previous 6 months of operation shal’

be submitted within 60 days aft~r January 1 and Juiy | of each year. The
period of the first report shall begin with the date of initial

criticality,

The Semiannual Radioactive Effluent Release Reports shall include a
summa 'y of the quantities of radioactive 1iquid and gaseous eff luents and
s011d waste released from the unit as outlined in Regulatory Guide 1.21,
“Measuring, Evaluating, and Reporting Radiocactivity 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.
For so'id wastes, the format for Table 3 in Appendix B shall be
supplemented with three additiona) categories: class of solid wastes (as
def ined by 10 CFR Part 61), type of container (e.g., LSA, Type A, Tvne £
Large Quantity) and SOLIDIFICATION agent or absorbent (e.g., cement, urea
forma 1dehyde),

The Semiannual Radioactive Eff luent 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 1isting on
magnetic tape of wind speed, wind direction, atmospheric stabiiity, and
precipitation (1f measured), or in the form of joint freguency
distributions of wind speed, wind direction, and atmospheric staofility, #+
This same report shall include an assessment of the radiation doses due to
the radioactive 1iquid and gaseous effluents releaced from the unit or
station during the previous calendar year. This same report shall also
include an assessment of the radiation doses from radioactive liquid and
gaseous effluents to MEMBERS OF THE PUP' 'C due to their activities inside
the CITE BOUNDARY (Figure 5.1-3) durine *he report period. A1)l assumptions
used in making these assessments, 1.e., specific activity, exposure time,
and location, shall be included in these reports. Historical average
meteorological conditions or the meteorological conditions concurrent with
the time of release of radioactive materials in gaseous effluents, ss
determined by sampling frequency and measurement, shall be uced for
determining the gaseous pathway doses. The assessment of radiation doses | &
shall be performed in accordance with the methodology and parameters i
Part 11 of the OFFSITE DOSE CALCULATION MANUAL (ODCM). l

* A single submittal may be made for both units., The submitta) should 8
combine those sections that are common to both units at the station.

** In 1Heu of submission with the Semiannua) Radioactive Effluent Release
Report, the licensee has the option of retaining this summary of
required meteorological data on site in a file that sha)l be provided
to the NRC upon request.
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ADMINISTRATIVE CONTROLL
€14 QFFSITE DOSE CALCULATION MANUAL (QDCM) (continyed)

& Shall be submitted to the Commission in the form of a complete,
legible copy of the entire ODCM as a part of or concurrent with
the Semiannual Radiocactive tffluent Release Report for the

eriod of the report in which any change to the ODCM was made.
ach change shall be identified by markings in the margin of the
affected pages, clearly indicating the area of the page that was
changed, and shall indicate the date (e.g., month/year) the
change was implemented.
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SECTIOK 1.0
LIQUID EFFLUENTS

The Comanche Peak Steam Electric Station (CPSES) 1s a 2 unit nuclear
generating facility. Each unit is a 1150 Mwe, 4-loop, Westinghouse
PWR. The units share a common primary 1igquid radwaste processing
system, CPSES is located on Squaw Creek Reservoir (SCR), which
serves as the point of supply and discharge for the plant Circulating
water. Radioactive 1iquid effluent releases from the primary radwe-te
processing system are batch type releases, from the Laundry Holdup &
Monitor Tanks (LHMT) and Waste Monitor Tanks (WKT), discharged to SCR
via the Circulating Water Discharge Tunnel. Potentially radiosctive
liquid effluent releases from secondary systems include a contiruous
release from the Turbine Building Sumps (TB Sump), and batch releases
from the Component Cooling Water Drain Tanks (CCWDT), and the
Condensate Polisher Backwash Recovery Tanks (CPBRT). These secondary
pathways from each unit are normally discharged to the common Low
Volume W ste (LVW) Pond for chemica) trsatment. The LVW Pon<
normally “ischarges to SCR via the circulating Water Discherge Tunnel,
Alternatively, secondary waste streams may, be routed to the common
Waste Water Holdup Tanks (WWHT). The WWHTs may be released on a
batch basis to the LVW Pond or to SCR vic the Circulating Water
Discharge Tunnel, depending on the levels of radipactivity present,
Table 4,11-1 of Part 1 of this document requires that secondary waste
streams be diverted to the WWHT's if radicactivity is present in the
waste stream in concentrations that exceed the limits of 10 CFR 20,
Appendix B, Table I, Column 2. Also, releases from the Station
service Water (SSW) System are monitored for radinactivity, although
no significant releases of radicactivity are expected from this
pathway. Sampling and aralysis requirements for al) release sources
are given in Part I, Tabie 4.11-1. A1l batch release sources are
isclated and thoroughly mixed by mechanical mixing or recirculating
the tank contents, prior to sampling, to assure representative
sampling. The recirculation or mixing times necessary to assure
representative sampling shal) be specified in station procedures.
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A summary of ail liquid effluent release sources, volumes, flow rates,
and associated radiation monitors is shown in Table 1.1. A flow
diagram of a1l 1iquid effluent discharge pathways 1s shown in Figure
.1

The 1iquid effluent radiation monitors shown in Figure 1.1 are part of
the plant Digita) Radiation Monitoring System (DRMS) supplied by
Sorrento Electronics (formerly Genera) Atomics). Since the DRMS
monitors provide a digital output, they may be calibrated to read out
in the appropriate engineering units (1.e. uCi/m1). The conversion
factor for detector output from counts per minute to uCi/ml is
determined in the calibration process and input into the database for
the monitor microprocessor.

1.1 10 CFR 20 AND RADIOLOGICAL EFFLUENT CONTROL 3/4.11.1.1
COMPL IANCE
To demonstrate compliance with 10 CFR 20,106, ODCM
Radiological Eff luent Control 3/4.11.1.1 requires that the
concentration of radiocactive material released in liquid
effluents to UNRESTRICTED AREAS be limited to the
concentrations specified in 10 CFR 20, Appendir B, Table 11,
Colusn 2, for radionuciides other than dissolved or entrained
noble gases, and to 2£-4 uCi/m) for dissolved or entrained
noble gases. 10 CFR 20 compliance is checked for all
discharges to SCR via the Circulating Water Discharge Tunne)
listed in Table 1.1. Because the LVW Pond is located in an
UNRESTRICTED AREA, discharges to the LVW Pond are also checked
for 10 CFR 20 compliance. If radioactive materials are
present in the LVW Pond discharge in concentrations that
exceed 10% of the limits of 10 CFR 20, Appendix B, Table 11,
Column 2, then all inputs to the LVW Pond are sampled and
checked for compliiance with 10 CFR 20, The following
methodology is used to determine compliance with these limits.
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1.1.1  lsotopic Concentration of the Waste Tank

Determine the isotopic concentration in waste stream to be

released:

:c"SCQ‘(C.’Cs‘Ct’CFe)

where: X (4

(Eq 1-1]

Sum of the concentrations of each
radionuclide, in the release (uCi/ml)

Sum of the concentrations of each measured

gamma emitter, g, (uCi/m1) as required by
Radiological Eff luent Control 3/4.11.1.1,
Table 4.11-1,

Concentration of alpha emitters as

measured in the most recent composite sample
(uCi/m1) required by Radiological Eff luent
Control 3/4.11.1.1, Table 4.11-1. (Sample

analyzed for gross alpha only)

Concentration of 895r and 90sr as

measured in the most recent composite sample
(uCi/m1) required by Radiological Effluent
Control 3/4.11.1.1, Table 4.11-1.
Concentration of 34 as measured in the most
recent composite sample (uCi/ml) required by
Radiological Eff luent Control 3/4.11.1.1,
Table 4.11-1,

Concentration of 55Fe as measured in

the most recent composite sample (uCi/m))
required by Radiological Eff luent Control
3/4.11.1.1, Table 4,11-1,

1.1.2  Effluent Flow Rate (f)

The maximum effluent discharge flow rates for each release
source are shown in Table 1.1. For pre-releas: calculations,
the maximum effiuent flow rate is normally used. For post-
release calculations, the average effluent flow rate during
the release may be used. When the maximum eff luent flow rate
is used for pre-release calculations, no setpoint is required
for the flow measuring device for the effluent release line.
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If a lower effluent flow rate is used in pre-release
calculations, a flow measuring cevice setpoint shall be
established to ensure that the ratio of the Required

Dilution Factor (RDF) to the Actual Dilution Factor (ADF) is
maintained less than or equal to 1.0, as discussed in Section
1.1.6. ADF and RDF are defined in Section 1.1.4 and 1.1.5,
respectively,

1.1.3  Qilution of Liguid Effluents
a. Discharges to SCR via Circulating Water Discharge
Tunne

Since 'iguid effluents from the radwaste treatment
system, Waste Water Holdup Tanks and the LVW Pond are
mixed with Circulating water prior to being discharged
to Squaw Creek Reservoir, compliance with 10 CFR 20 is
a function of the Circulating water flow rate. The
maximum Circulatiny water flow rate per plant is 1.1
million gpm, This is determined from the Ingersoli-
Rand pump curves (Fig. 1.2) which indicate a flow rate
per pump of 275,J00 gpm. The actual Circulating

water dilution flow 1s given by:

F(diluting flow) = (275,000 gpm/pump) x (# of pumps) x 0.9
(Eq. 1-2]

Where: 0.9 = Safety Factor to compensate for flow
fluctuations from the rate predicted by the
Circulating water pump curves (Fig. 1.2).

As an additional consideration, the available dilution flow
for any release may be corrected to allow for simultaneous
releases from the Radwaste Processing System, a Waste Water
Holdup Tank, and/or the LVW Pond (1.e., a radwaste system
tank, a Waste Water Holdup Tank, and the LVW Pond may be
discharged simuitaneously.) For simultaneous releases, the
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1.1.4

available dilution flow for ary release is reduced by the
required dilution flovw for any other concurrent releases.
Also, the reservoir into which the diluted radwaste flows

may build up a concentration of radicactive isotopes. It is
therefore necessary to account for recirculation of previously
discharged radionuclides. This is accomplishes ay follows:

F* = F (1 - 1 (C'4/MPCY)) (Eq 1-3]

Where: F' = Adjucted Circulating wWater Flow Rate
C'y = Concentration of radionuclide 1 in ..e
Reservoir (uCi/m)) as measured in the analysis
of the monthly sample of the Reservoir
required by Radiological Effluent Contr.)
3/4.12.1, Table 3.12.1. This sample is taken
at the Circulating water intake structure as
indicated by location SW6 on Table 3.1 and
Figure 3-1 of this manual.
MPC4* = Maximum Permissible Concentration of
Radionuclide i
F= (275,000 gpm/pump) x (# of pumps) x 0.9

NOTE: If C'; 1s less than LLD then F' = F and no adjusted
flow rate need be considered in the calculation of
ADF. The LLD values used for this determination
shall be the LLD valves for water given in
Radiological Effluent Contro) 3/4.12.1, Table 4.12-1.

b. Discharges to the LVW Pond
Secondary release sources are discharged directly to
the LVW Pond with no dilution (i.e., F=0),

Actual Dilution Factor (ADF)
ADF is the ratio of the effluent flow rate plus the
Circulating water flow rate divided by the effluent flow rate.
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1.1.6

RDF =

Where:

NOTE :

(%4 (C1/MPCy)) x SF

Cy/MPCy + Cre/MPCrg)) x SF [Eq 1-5)

MPCy* = Maximum Permissible Concentration of
Radionuclide 1
SF = Safety Factor of 2.

A1l other variables and subscripts are previously
def ined.

If RNF 1s less than 1, the release meets discharge
Timits without dilution. For conservatism, set ROF
equal to 1.0, The maximum value for the high alarm
setpoint for detector XRE-5253 would then be
calculated in accordance with the equation for Cy
in Section 1.2.1.

10 CFR 20 Compliance

Compliance with 10 CFR 20 1s demonstrated if the Actual

D4lution Factor (ADF) is greater than or equal to the Required

Dilution Factor (RDF), or:

ROF < 1.0 [Eq 1-6])
ADF

* See footnote on page II 1-6.
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1.2

1.2.1

To ensure that releases from the primary radwaste pr essing
system do not exceed 10 CFR 20, Appendix B, Table 1!, Column 2
limits at the point of release to the UNRESTRICTED AREA, a
radiation detector (XRE-5253) monitors discharges to the
Circulating wWater Discharge Tunnel., XRV-5253 1s the
discharge isolation valve controlled by XRE-5253. The
isolation valve shuts automatically {f the detector alarms on
high radiation or a detector operation failure occurs., The
methodology for determining the setpoint for detector XRE-5253
is given below. It should be noted that the 1iquid effluent
monitor setpoint values determined using the methodology from
this section will be regarded as upper bounds for the actual
setpoint adjustments. That is, sctpoints may be established
at values lower than the calculateo values, if desired,
Further, if the calculated value should exceed the maximum
range of the monitor, the setpoint shall be adjusted to a
value that falls within the normal operating range of the
monitor,

9

Where: Cyy = The 1iquid waste effluent monitor alarm
setpoint. This corresponds to the gamma
concentration in the undiluted waste stream
which after dilution would result in MPC-leve)
releases (uCi/ml).

A1l other variables are as previously defined.
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Wher considering the mixture of nuclides in the liquid §
effluent stream in terms of detector sensitivity, the moct i }
probable nuclides present wculd be those referenced in I |
Radiological Eff luent Control 3/4.11.1.1, Table 4.11-1, Table 1
Notation 2. Figure 1.3 is a representative energy spectrum

response for the RD-33 type detector used in XRE-5253. This '
curve 1llustrates that for any given mixture of the most i
probable gamma emitting nuclides present, the conversion
factor between counts per minute and microcuries per
milliliter remains relatively constant. In fact between
137¢s and 60Co, the tota) change in sensitivity is
approximately 7%. Because this 1s well within the accuracy
of measurement, there is no need to change the software
sensitivity for given varied effluent concentrations,
However, should the concentration of previously unexpected
nuc1ides become significant, further evaluation would be

required.
1.2.2 TURBINE BUILDING SUMP EFFLUENT RADIATION MONITOR 1RE-5100 AND g
SRE-35100

The purpose of the turbine building sump moniter (1RE-5100 and | 8
2RE-5100) is to monitor turbine building sump discharges and
divert this discharge from the Low Volume Waste Pond to the
Waste Water Holdup Tanks if radiocactivity is detected,
Because the only sources of water to the turbine building sump | 7
are from the secondary steam system, activity is expected only
if a significant primary-to-secondary leak is present. Since 8
de*ectable radioactivity is not normally present in the
Turbiny Building Sumps, the monitor setpoint should be
established as close to background as practical to prevent
spurious alarms and vet alarm, should an inadvertent
radioactive release occur. To this end, the setpoint will be
initially established at three (3) times background unti) 7
further data can be collected. Ther, if this setpoint is
exceeded, the monitor will direct control valves to divert the
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COMANCHE PEAK - UNITS 1 AND 2 PART 11 1-10

turbine building sumps discharges from the LVW Pond to the
Weste Water Holdup Tanks where the efflyent can then be
sampled and released in a batcn mede to Squaw (reek

Reservoir, if required by Radiciogica® Effiuent Control
3/4.11.1.1, Table 4,111, Wher radicactive materials are
detected in the Turbine Building Sumps, a setpoint then may be
established for 1RE-5100 or 2RE-5100 using the methodology in
Section 1.2.1 to ensure that 10 CFR 20 MPC 1imits are not
exceeded in discharges to the LVW Pond.

SERVICE WATER EFFLUENT RADIATION MONITORS 1RE-4269/4270 AND
2RE-4269/4270Q

The concentration =f rigicactive material in the service water
eff luent 1ine normally is expected to be insignificant,
Therefore, the monitor alert alarm setpoint s would be
established as close to background as practival to prevent
spurfous alarms and yet alarm should an inadvertent release
occur. To this end, the alarm setpoint will be initially
established at three (3) times background unti) further data
can be collected. If this effluent stream should become
contaminated, radionuclide concentrations should be determined
from grab samples and a radiation monitor alarm setpoint
determined as follows:

st' (xg CQ) + DF iEq 1'8]

Where: Cgy = the Service water effluent monitor alarm
setpoint
Cg = the concentration of each measured gamma
emitter g, observied in the effluent (uCi/m1)
DF = Z4(C4/MCP4) = the dilution factor
required to ensure maximum permissible
concentrations are not exceeded.

For this release pathway no additional dilution is available.
Therefore, if the calculated DF is greater than 1.0, any

releases occurring via this pathway will result in a violation
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of Radiological Effluent Control 3/4.11.1.1, If radioactivity
is detected in this release st-eam, 00:7s due to releases from
this stream shal)l be calculateu in accerdance with the
methodology given in Section 1.3, with the near field average
dilution factor, Fy, equal to 1.0,

1.3 N F 1

For implementation of Radiological Effluent Contro) 7
3/4.11.1.2, the dose commitment from the release of liguid
effluents will be calculated at least once per 31 days and a
cumulative summa“ion of the tota) body and organ dose
commitments will he maintained for each calendar quarter and
each calendar year, Dose calculations will be performed for
releases from the Waste Monitor Tanks, Laundry Holdup &
Monitor Tanks, Waste Water Holdup Tanks, and the LVW Pond via
the Circulating Water Tunnel at the point of discharge to
Squaw Creek Reservoir, Although the LVW Pond is located in
an UNRESTRICTED AREA, dose calculations for discharges to the
LVW Pond will not be performed because there are no rea)
pathways for exposure to members of the public. Doses for
these pathways will be calculated when the LVW Pond is
discharged to Squaw Creek Reservoir., The cumulative dose
over the desired time period (e.g., the sum of all doses due
to releases during a 31 day period, calendar gquarter, or a
calendar year) will be calculeted using tne following

equation:
Dr = X Dy + = 0(lake)y [Eq 1-91
K m

Where D7 = the dose commitment to the total body or any organ due | 8
to al) releases during the desired time interval from
all release sources (mRem),

Dk =  the dose commitment received by the totai body or any 7
organ during the duration of release k(mRem). The
equation for caiculating D, 1s given in Section
1.3.1 (Eq. 1-10)
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D(lake)y = the dose commitment received by the total body or any 7
or any organ during the desired time period, m,
(normally m = 31 days) due to the buildup in the lake
of previously ¢ischarged radionuclides. The eguation
for caiculating D(lake)y is given in Section 1,3.2
(Eq. 1-12). ! ?

0 cemonstrate compliance with the dose 1imits of Contro) 8
3/4.11.1.2, the calculated cumulative dose (1.e., the tota)
dose for both units) wil) be compared to two times the dose
Timits for a unit. In other words, the dose assigned to each
unit will be one-half of the total doses from all releases
from the site,

1.3.1  Calcylation of Dose Due to Liguid Releases 7

The dose commitment to the total body or any organ due to a 7
release will be calculated using the following equation:

Ok =24 47 t Cqy Fy [Eq 1-10] | 7
Where: t, = the time duration of the =~ sase k (hrs) 7
C1k = the isotopic concentra* JCi/m1) of

vadionuclide 1 found in the release
sample for release k. Concentrations
are determined primarily from gamme
fsotopic analysis of the liquid eff luent
sample. For Sr-89, SR-90, H-3, Fe-55
and aipha emitters, the 1ast measured
value will be usea in the dose
calculation.

Fx = the near field average dilution factor during 7
a liguid effluent release. This is def ined
as the ratio of the average undiluted liquid
effluent flow rate to the average Circulating
water flow rate during the release. The
average liquid effluent ficw rate is based on
the actua) average flow into the Circulating
water during the release.
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Fx = average undily*ed 1iquid effluent flow rate ! 7

circulating water flow rate

Ayr = the site related 1 estion dose comitment 7
factor for the total body or any organ, r , for
each identified gamna or beta emitter (mRem/hr
per uCi/mi). Aqris calculated as follows:

Ay = 1.14x105 (Uy/Dy + UgbFyq) OF4

[Eq 1-11]

Where: 1.14x10%5 =  Unit conversion factor ?
Ug = adult water consumption, 730 liters/yr, 7
Uf = adult fish co. “umption, 21 kg/yr. 7
BFy = bioaccumulation factor for radionuclide ?

i« in fish from Table A-1, Ref., 2

(pC1/kg per pCi/l)

OFy = adult dose conversion factor for 7

radionuclide 1, from Taole E-11, Ref. 2
(mrem/pCi ingested)

Ow = dilution factor from the near field area 7
within one-quarter mile of the releate
point to the potable water intake .- the
adult water consumption; 1.0 for CPSES
(unitless).

Calculated values for Ay; are given in Table 1.2.

1.3.2 3 i i
The dose contribution due to buildup of previously ¢ischarged 8
radionuc1ides in the lake must be considered in the committed
dose calculation only 1f the radionuc)ides are detected in
the water of Squaw Creek Reservoir or in fish from Squaw Creek | 7
Reservoir. The contribution to the total dose due to this
buildup is determined as follows:

D(1ake)y = 1.14x1074(Z40F 4(C* 4 Uy + C'4¢Ug))t | 7
(Eq 1-12]
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1.4

Where: 1.14x10-4
C'iw

units conversion factor

concentration of radionuclide 1 in the

reservoir as measured it the Circulating

water intake structure shown as location

SW6 on Table 3.1 and Figure 3.1 of this

manual (pCi/l)

C'y¢ = concentration of radicnuclide { in fish
sampled from Squaw Creek Reservoir from
location F1 on Table 3.1 and Figure 3.1
of this minual (pCi/kg).

t = 747 -rs (31 Jays) or other time period of
interest (hr)

A1l other variable are previously defined.

NOTE: This calculation is only required if activity is
detected in water and/or fish in excess of the
appropriate LLD values given in Radiological Eff luent
Control 3/4.12.1, Table 4.12-1. If the measured
activity in water or fish is less than the required
LLD values, the concentration for that particular
pathway 1s assumed to be zero.

QOSE PROJECTIONS FOR LIQUID EFFLUENTS

Radiological E¥fluent Control 3/4.11.1.3 rejquires that
appropriate portions of the liquid radwaste treatment system
be used to reduce releases of radiocactivity when the projected
doses due to the liguid effluent from each reactor unit to
Ure. o 1. TED AREAS would exceed 0.06 mrem total body or 0.2
mref < any organ in a 3l-day period. The following
calculational method is provided for performing this dose
projection.

At least once every 31 days, the total dose from liguid
releases for each unit for the previous three months will be
divided by the number of days in the three month period and
multiplied by 31. Also, this dose projection may include the
estimated dose for a unit due to any anticipated unusua)
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releases during the period for which the projection s made.
If the projected dose for a unit exceeds 0.06 mrem total body
or 0.' mrem any organ, appropriate portions of the Liquid
Radwaste Treatment System shall be used to reduce
radioactivity levels prior to release.
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1.5 DEFINITIONS OF COMMON LIQUID EFFLUENT PARAMETER,

TERM
ADF

A1r

BF 4

C"y

REFINITION

Actual Dilution Factor (unitless). This is defined as the
ratic of the effluent flow rate plus the circulating water
flow rate divided by the effluert flow rate.

The site related ingestion dose commitment factor to the
total body or 2zny organ, r , for each identified gamma or
beta emitter, 1. (mRem/hr per uCi/m))

Biaccunulation factor for radionuclide, 1, in fish from
Reg. Guide 1.109. (pCi/kg per pui/1)

The concentraticn of alpha emitters in liquid waste as
measured in the analysis of the most recent monthly
composite sample required by Radiological Effluent Control
3/4,11.1.1, Table 4.11-1. (uCi/ml1)

The concentration of 55Fe in 1iquid waste as measured in
the analysis of the most recent guarterly composite sample
reyuired by Radiological Effluent Control 3/4.11.1.1,
Table 4.11-1. (uCi/m1)

The concentration of each measured gamma emitter, g in the
waste tank as measured in the analysis of the sample of
each batch as required by Raagiological Eff luent Contro)
3/4.11.1.1, Table 4.11-1 (uCi/ml)

The concentrations of radionuclide, 1, in the waste tank.
(uCi/ml)

The concentration of radionuclide 1 in the Reservoir as
measured in the analysis of the monthly sample of the
Reservoir required by Radiological Eff luent Control
3/4.12.1, Table 3.12-1. This sample is taken at the
Circulatory Water Intake Structure as indicated by location
SW6 on Table 3.1 and Figure 3-1 of this manual. (uCi/ml)

The concentration of radionuclide 1 in fish sampled from
the reservoir from location F1 on Table 3.1 and Figure 3-1
of this manual (pCi +3).

The isotopic concentration of radionuclide 1 found in the
pre-release sample for batch release k. Concentrations
are determined primarily from ga 1so§8p1c analysis of
gne liquid effluent sample. For 89sr, sy, 3y

5Fe and alpha emitters, the last measured value will be
used. (uCi/ml,
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The concentration of radionuclide 1 in the reservoir as
measured at the Circulating water intake structure shown as
location SW6 on Table 3.1 and Figure 3-1 of this manual
(pCi/1).

The 1iquid waste effluent monitor alarm setpoint. This
corresponds to the gamma concentration in the undiluted
waste stream which after dilution would result in MPC-leve)
releases. (uCi/ml)

The concentration of 895r and 90Sr in 11quid waste as
measured in the analysis of the most recent quarterly
compos ite sample required by Radiological Effluent Control
3/4.11.1.1, Table 4.11-1 (uCi/m1)

The Service Water effluent monitor alerm setpoint.
(uCi/m1)

The concentration of 3H in 1iguid waste as measured in
the anziysis of the most recent monthly composite sample
required by Radiological Eff luent Control 3/4.11.1.1,
Table 4.11-1 (uCi/ml)

Adult dose conversion factor for radionuclide, 1, from Rag,
Guide 1.109 (mrem/pCi ingested)

The dose commitment received by the total body or any organ
during the duration of batch release k of liquid
effluents. (mRem)

The dose commitment received by the total body or any organ
during a desired time period, m, due to the buildup in the
lake of previously discharged radionuclides. (miem)

The total dose commitment to the total body or any organ
due to all releases of liquid effluents during a desired
time interval., (mRem)

Dilution factor, from the near field area within 1/4 mile
of the release point to the potable water intake for adult
water consumption, 1.0 for CPSES (unitless)

Effluent flow rate. (gpm)

Circulating wa‘er flow rate (or dilution flow rate).
(gpm)

Adjusted Circulating water flow rate to account for build.»
of radionuclides in the Circulating water due to previour
releases. (gpm)
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MPC,

MPCFe
MPCQ

MPC 4
MPC¢
MPC¢

SF

ROF

"
Uf

The near field average dilution factor during a liquid

effluent release (unitless). This 1s defined as the ratio

of the average undiluted 1iquid waste flow to the average
Circulating water flow during the release.

Maximum Permissible Concentration* of a mixture of
unidentified alpha emitters. (uCi/ml)

Maximum Permissible Concentration* of 55Fe, (uCi/m))

Maximum Permissible Concentration* of each identified gamma

emitter, g. (uCi/ml)

Maximum Permissible Concentration* of radionuclide, 1.
(uCi/m1)

Maximgm Permissible Concentration* of a mixture of 895y
and 90sr,  (uCi/m1)

Maximum Permissible Concentration* of tritium (3H)
(uCi/m1)

Safety Factor of 2. Used in the calculation of the
Required D{lution Factor (RDF) for ligquid releases to
provide a margin of assurance that the instantaneous
concentration limits are not exceeded.

Required Dilution Factor (unitless). This is defined as

the dilution factor that ensures the maximum permissible

isotopic concentrations expressed in 10CFR20, Appendix 8,
Table II, Column 2, are not exceeded during a discharge.

The time duration of batch release k. (hours)

Adult fish consumption. (kg/yr)

Adult water consumption. (liters/yr)

*MPCs are given in 10CFR20, Appendix 8, Table II, Column 2.

Values are given for each isotope in both a soluble and
insoluble form. The most conservative (lowest) value for
each isotope should be used. A value of 2x10™% uCi/m]
for dissolved or entrained noble gas shall be used.
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TABLE 1.1
2UMMARY OF | JQUID RELEASE PATHWAYS
1. RELEASES TO SCR VIA THE CIRC WATER DISCHARGE

Release Source Relzase Type Max Flow Max Vol Monitor

Rate (gpm) (gal)
WMT-1 Batch 100 5340 XRE-5253
WMT-2 Batch 100 5340 XRE-5253
LHMT-1 Batch 100 5875 XRE-5253
LHMT-2 Batch 100 5875 XRE-5253
WWHT-1 Batch 200 25000 None
WWHT-2 Batch 200 25000 None
LVW Pond Continuous 1600 - None
- 10 TH PON
Release Scurce Release Type Max Flow Max Vol Monitor
Rate (gpm) (gal)
CPBRT Batch 25 8500 None
CCWDT (Unit 1)  Batch 40 2300 None | 8
CCWOT (Unit 2) Batch 40 2300 None | 8
WWHT-1 Batch 200 25000 None
WWHT -2 Batch 200 25000 lone
TBSump2 (Unitl) Continuous 300 - 1RE-5100 ,
TBSumpd (Unit2) Continuous 300 - 2RE-5100 [ 8
3. QIRECT RELEASES TO SCR (SAFE SHUTDQWN IMPOUNOMENT)
Release Source Release Type Max Flow Max Vol Monitor
R 1)
Unit 1 SSW Train A Continuous 17,000 - 1RE-4269 8
Unit 1 SSW Train B Continuous 17,000 - IRE-4270 8
Unit 2 SSW Train A Continuous 17,000 - 2RE-4269 8
Unit 2 SSW Train B Continuous 17,000 - 2RE-4270 8
REV. 8
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SITE RELATED INCESTION DOSE COMMITMENT FACTOR A
{mRem/hr per uCi{/ml)

TABLE 1.2

1-

ISOTOPE  BONE LIVER T-BODY THYROID  KIDNEY LUNG GI-LLI

R«3 0.00E+00 B8.96E+00 B8.96E+00 8,96E+00 R,9KE+00 8,96E+00 8,96E+00
=14 3.15E+04 6,30E+03 6,30E+03 6,30E+03 6,30E+03 6,30E+03 6,30F+03
Na=24  5,4BE+02 5.48E+02 5.4BE+0z S5,.4BE+02 5,48F+02 5,4BE+02 5.4RE+02
P=32 4.62E+07 2,87E+06 1.79E+06 0,.00E«00 0,00E+00 0,00E+00 5,20F+06
Cr=51 0.00E+00 O,.00E+00 1,49E+00 B8,94E-01 3,29F-01 |,98E+C) 31.76FE+02
Mn-34 0,00E+00 4,76E+03 9.08E+02 0,00E+00 1,42E+03 0.00E+00 1.46E+04
Mn-56 0,00E+00 1.20E+02 2.12E+01 O0,00E+00 1,52E+02 0.00E+00 3.82E+03
Fe-55 B.B7E+02 6.13E+02 1,43E+02 O0,00E+00 0.00E+00 3,42E+02 3.52E8+02
Fe-=59  1,40B+G3  3,29E+03 1.26E+03 0.00E+30 0.00E+00 9,19E+02 1.10E+04
Co-58 0.00E+00 1,51E+02 3,39E+02 0.00E+00 0,00E+00 0.00E+N0 3,06F+03
Co=-60 0.00E+00 4&,34E+02 9,.58E+02 0,00E+00 0,00E+00 0.00F+00 8,16E+03
Ni-63  4,19E+04 2,91E+03 1,.41E+03 0.00E+00 0.00E+00 0.00E+00 6,07E+02
Ni-65 1.70E+02 2,21E+01 1.0lE+01 O0,00E+00 0,00E+00 0,00E+00 5.61E+02
Cu-64 0.00E+00 1.69E+01 7.93E+00 O0,00E+00 4,26E+01 0.00E+00 1.44E+03
In=65 2,36E+04 7,50E+04 3,39E+04 O0,00E+00 5.02E+04 0,00E+00 4, 73E+04
Zn-69  5,02E+01 9,60E+01 6,67E+00 O0,00E+00 6,24E+01 0,00E+00 1.44E+01
Br-83 0.00E+CO O.00E+00 4.3BE+0lL 0.00E+00 0,00E+00 0.00E+00 6,308+01
Br-84  0.00E+00 0.00E+00 S,67E+01 0,00E+0C 0,00E+00 0,00E+00 &,45E-04
Br-85 0,00E+00 0.00E+00 2,33E+00 O0.00E+00 0.00E+00 0,00E+00 1,09E-15
Rb-86 0,00E+00 1,03E+05 4.79E+04 0,00E+00 0.00E+00 0.00E+00 2,03E+04
Rb~-88 0.00E+00 2,99E+02 1,59E+02 0,00E+00 0,00FE+00 0,00E+00 &4,00F-09
Rb-89  0.00E+00 1.98E+02 1.39E+02 0.00E+00 0,00E+00 0.00E+00 1.15E-1]
Sr-89  4,7BE+04 O0.00E+00 1.37E+03 0.00E+00 0,00E+00 0.00E+00 7.66E+03
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TABLE 1.2

SITE RELATED INGCESTION DOSE COMMITMENT FACTOR A

RONE

Sr~%0
Sr-91
Sr-92
Y=-90
Y=91lm
Y-91
y=-92
Y-93
Zr-95
2r-97
Nb-95
Mo~99
Te=99m
Te-101
Ru-103
Ru~-105
Ru-106
Ag~110m
Te-125m
Te-127m
Te~127
Te~12%m

Te-129

1.1BE+06
8.79E+02
3.33E+02
1.38E+00
1,50E=02
2.02E+01
1,21E-01
3,83E-01
2,77E+00
1.53E-01
4 . 47E+02
0.00E+00
2.94E-02
3.03E-02
1,98E+01
1.65E+00
2,95E+02
1,42E+01
2.79E+03
7.05E+03
1,14E+02
1.20E+04

3.27E+01

LIVER

0.00E+00
0,.00E+00
0.00E+00
0.,00E+00
0.00E+0C
0.00E+00
0.00E+00
0.00E+00
8.88E-01
3,09E-02
2,49E+02
4,.62E+02
8.32E-02
4,36E-02
0.00E+00
0.00E+00
0.00E+00
1.31E+01
1.01E+03
2,52E+03
4,.11E+01
4,47E+03

1,23E+01

COMANCHE PEAK - UNITS 1 AND 2

T-BODY

(mRem/hr per uCi/ml)

THYROID

K1DNEY

2.8BE+05
3,55E+01
L. 44E+01
J.69E-02
5.04E-04
5.39E~01
3.53E-03
1.06E~02
6.01E-01
1,41E-02
1.34E+02
B.79E+01
1.06E+00
4,28E-01
8.54E+00
6.51E-01
3.73E+01
7.80E+00
3,.74E+02
8.59E+02
2.48E+01
1.89E+03

7.96E+00

PART 11

0.00E+00
0.00E+00
0,00E+Q0)
0.00E+00
0.00£+00
0,00E+00
0,00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0. N0E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0,00E+00
J.00E+00
8.39E+02
1.80E+03
8.48E+01
4.11E+03

2.51E+01

1-21

0,00E+00
N.00E+00
0,00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
1.3%E+00
4,.67E-02
2,46E+02
1.05E+03
1.26E+00
7.85E-01
7.57E+01
2.13E+01
5.69E+02
2.58E+01
1.13E+04
2,.86E+04
4,66E+02
5.00E+04

1.,37E+02

ir

LUNG

2, 00E+0C
0.00E+00
0.00E~+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.,00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
4,07E-02
2.23E-02
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.0GE+00
0,00E+00
0.00E+00

0.00E+00

GI=LLI

31.40E+04
4,19E+03
6.60E+03
1,46E+04
1.82E-02
1. 11E+0%

2,12E+03

3,57E+03
1.,51E+06
1,07E+03
4,92E+01
1.31E~13
2.31E+03
1.01E+03
1.91E+04
5.36E+03
1.11E+04
2.36E+04
9.03E+03
€.03E+04

2.47E+01
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TABLE 1.2

THITTLTSER T TREDP ERRe==~

SITE RELATED INGESTION DOSE COMMITMENT FACTOR A

BONE

LIVER

(mRem/hr per uCi/ml)

T-BODY

THYROID

KIDNEY

LUNG

Gl~LLI

Te-131m 1.80E+03

Te-131
Te~132
1-130

1-131

1-132

1-133

1-134

1~135

Cs=-134
Cs-136
Cs=137
Cs-138
Ba-139
Ba~140
Ba=-141
Ba-142
.a=140
La~-142
Ce-141
Ce~143
Ce~144

Pr-143

2,05E+01
2,62E+03
9.01E+01
4.96E+02
2.42E+01
1,69E+02
1.26E+01
5,28E+01
3.03E+05
3.172+04
3.88E+05
2.69E+02
9.00E+00
L ,B88E+03
4,37E+C0
1.98%+00
3,58e-01
1.83E-02
8.01E-01
1.41E-01
4.18E+01

1.32E+00

8.81E+02
8.57E+00
1.70E+03
2.66E+02
7.09E+02
6.47E+01
2.94E+02
3.43E+01
1.38E+02
7.21E+05
1,25E+05
5.31E+05
5.31E+02
6.41E-03
2.37E+00
3.30E-03
2,03E~03
1.80E-0!
7.558-C3
S.41E-01
1.04E+02
1.75E+01

5.28E-01

COMANCHE PEAK - UNITS 1 AND 2

7.34E+02
6,47E+00
1.59E+03
1,05E+02
4 ,06E+02
2.26E+01
8.97E+01
1.23E+01
5.10E+01
S.89E+05
9.01E+04
3.4BE+0S
2.63E+02
2,64E-01
1.23E+02
1.48E-01
1.24E-01
4.76E-02
2,072-03
6.15E=02
1.168=02
2,24E+00

6.52E-07

1,39E+03
1.69E+01
1.87E+03
2.25E+04
2.32E+05
2.26E+03
4, 32E+04
5.94E+02
9.11E+03
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

G.00E+00

PART II 1-22

8,92E+03
8,98E+0!
1.63E+04
4.15E+02
1.22E+03
1.03E+02
5.13E+02
S.46E+D]
2,22E+02
2,33E+05
6.97E+04
1.80E+05
3.90E+02
5.99E-03
8.05E+01
3.07E-03
1.72E=03
0.00E+00
0.00E+00
2.52E-01
4,60E-02
1.04E+01

3.05E-01

0.00E+00
0,00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0,00E+00
0.00E+00
0.00E+00
7.75E+04
9.55E+03
5.99E+04
3,85E+01
3.64E-03
1,35E+00
1.87E-03
1.15E=03
0.00E+00
0,00E+00
0.00E+00
0.00E+00
0.00E+00

0,00E+00

B.74E+04
2,90E+00

8,02E+04

1,87E+02
1.22E+01
2,64E+02
2,99E-02
1.56E+02
1, 26E+04
1, 42E+04
1.03E+04
2.27E-03
1,60E+0]
3.88E+03
2,00E-09
2,78E-18
1.32E+04
6.0BE+01
2,07E+03
3.90E+03
1.41E+04

5.77E+03
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Pr-144
Nd-147
W-187
Np-239
*Sh-122
**S5b-124
**Br-82
**Eb-126

TABLE 1.2

SITE RELATED INGESTION DOSE COMMITMENT FACTOR Ay -
(mRem/hr per uCi/ml)

BONE

4.31€-03
9.90E-C1
1.04E+02
1.28E-01
1.98E+01
2.41€E+02
0.00E+00
1.91E+02

LIVER

1.79€-03
1 04E+00
2.55E+02
1.25€-02
2.90E-r!
4.54E+00
0.00E+0Q
2.C5E+00

T-B0oY

2.19t-04
6.22E-02
3.90E+01
2.91€-03
5.79C+00
9.50€E+01
1.93€+02
3.84E+01

THYRQID

0.00E+00
0.00E+00
0.00E+00
0.00E+00
2.69€-01
5.81E-01
0.00E+00
1.70€-01

KIDNEY

1.01€-03
6.08E-01
0.00E+00
3.91E-02
0.00E+00
0.00E+00
0.00E+00
0.00E+00

LUNG

0.70E+00
© AE+00
0.00E+00
0.00E+00
1.03E+01
1.87E+02
0.00E+00
1.99E+04

Ql-LLl

6.19€-10
4.99E+03
8.34E+04
2.57€+03
5.6BE+03
6.81E .03
2.22E+02
1.69E+03

* The adult dose conversion factors, OF 4, for Sb-122 are no* publisied
in Reference 2. The calculation of dose conversion factors and site-
related ingestion dose commitment factors for Sb-122 is documented in
Reference 10.

o+ The adult dose ~unversion factors, OFy, for Sb-124, Sb-125 and 8r-82 |
are not published in Reference 2. The site-related dose commitment
factors for Sb-124, Sb-125 and Br-82 were calculated using the "Adult
Ingestion Dose Factors" given in Table A-3 of Reference 11, and Equation
1-14 of Part I, Section 1.3.1 of this Manual. I
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SECTION 2.0
GASEOQUS EFFLUENTS

At CPSES, normal radicactive gaseous effluents are collected in a
common exhaust air intake plenum, processed through charcoal and
HEPA filters. and discharged to the atmosphere through the two
common Plant Vent Stacks designated as Stack A and Stack B. Due
to the fact that these release points are below the height of the
nearest adjacent structure (1.e., containment building), all
gasecus releases from these stacks are conservatively assumed to
be entrained into the building wuke and cavitv regions, which
results in a conservative ground-level release.

Routine gaseous effluent releases may occur from the Unit 1 and
Unit 2 Containment Buildings (purges and vents), Waste Gas Decay
Tanks (WGDT), and the plant vent stacks (continuous ventilation).
The normal ventilation exhaust via the plant vent stacis is
considered a continuous release. Containment Building vents for
pressure relief and WGDT discharges are treated as batch
releases. Because Containment Building purges are only allowed
during MODES 5 and 6 and because radicactivity is discharged
rapidly from the containment atmosphere during purges, the first
24 hou~s of Containment Building purges are considered batch
releases. The remainder of a purge is treated as a contribution
to the continuous release already occurring through the plant
vent stacks.

Operating experience has shown that occaisiona) releases may be
required from Pressurizer Relief Tank (PRT) vents for
depressurizing the RCS during outages, from Volume Conircl Tank
(VCT) veits during maintenance on the Waste Gas Processing
System, from the Containment Buildings during Intergrated Leak
Rate Test (ILRT), and from secondary steam releases (potentially
radicactive during periods of primary-to-secondary leaks).

These releases occur infrequently ard are treated as batch
releases.

REV. 8
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A summary of all gaseous effluent release points, release
sources, flow rates (if applicable) and associated radiatinn
monitors is shown in Table 2.1. A flow diagram of all gaseous
effluent discharge pithways is shown in Figure 2.1.

Each Plant Vent Stack is equipped with a Wide Range Gas Monitor
(WRGM) and a Particulate, lodine, and Noble Gas (PIG) Monitor.
These monitors are part of the plant Digital Radiation Monitoring
System (DRMS) supplied by Sorrento Electronics (formerly Genera)
Atomics). Since all DRMS monitors provide a digital output,

they may be calibrated to read out in the appropriate engineering
units (i.e., uCi/m1). The conversion factor for detector output
from counts per minute to uCi/m) is determined during the
calibration of each individual monitor, and is input into the
data base for the monitor microprocessor.

The WRGMs are designated as monitors XRE-55708 and XRE-5570B for
Stacks A and B, respectively. Each WRGM consists of a low range
(107 to 107! uCi/ec), mid range (1074 to 102 uCi/cc),

and high range (10°1 to 105 uCi/cc) noble gas activity

detector. The WRGMs also have an effluent release rate channel
which uses inputs from the appropriate WRGM noble gas activity
detectors and the plant vent stack flow rate detectors (X-FT-
5570A-1/8-1) to provide an indication of noble gas release rate
inuCi/sec. Alarm setpoints are established for the WRGM

eff luent release rate channel to fulfill the requirements of
Radiological Effluent Control 3/4.3.3.5. Exceeding the WRGM

eff luent release rate channel high alarm setpoint also initiates
automatic termination of Waste Gas Decay Tank releases.

The stack PlGs are designated as particulate channels XRE-5568A
and XRE-5%38B, fodine channels XRE-5575A and XRE-55758, and noble
gas channels XRE-5567A and XRE-55678 for Stacks A and B,
respectively. The stack PIG noble gas channels may be used as a
back-up to the WRGM when no automatic control functions are

REV. 8
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required. Therefore, a methodology is provided for calculating
the PIG noble gas monitor setpaints. Methodologies are not
provided for calculating setpoints for the PIG particulate and
fodine channels, since these channels are not required by the
Radiological Effluent Controls Program, and because it is not
practical tn establish instaneous setpoints for integrating type
monitors (reference 1).

Other monitors that may be used for effluent monitoring and
centrol are the Auxiliary Building Ventilation Duct Monitor, XRE-
5701, and the Containment PIG Noble Gas Monitors, IRE-5503 and
2RE-5503. XRE-5701 may be used to monitor Waste Gas Decay Tank
releases py monitoring the Auxiliary Building Ventilation Duct.
XRC-5701 also provides the automatic control function for
terminat ion of Waste Gas Decay Tank releases. 1RE-5503 and 2Rf-
5503 monitor the Unit 1 and Unit 2 Containment atmospheres,
respectively, ard provide the only automatic control function
for termination of Containment vents or purges.

RADIOLOGICAL EFFLUENT CONTROL 3/4,11.2.1 COMPLIANCE
2.1.1 Dose Rates Due to Noble Gases

For implementation of Radiological Eff luent Contro)
3/4.11.2.1.a, the dose rate to the total body and skin of
an individual &t the SITE BOUNDARY due to noble gases
released from the site sha!l be calculated as follows:

A. Total body dose rate due to noble gases

Dy =% Dy, = 2 (XIQ) b Ki Qv  [Eq. 2-1
v v (ncble gases)

Where: Dy = the total body dose rate at the SITE
BOUNDARY due to noble gases from all
release sources (mRem/yr)

Oty = the total body dose rate at the SITE
BOUNDARY due to noble gases from release
source v (mrem/yr).

REV. 8
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(X/Q) = the highest annual average relative
concentration at the SITE BOUNDARY
(3.3 x 1076 sec/m3 in the NNW sector at
a distance of 1.2C miles from the plant*.)

NOTE: The annual average X/Q is also used in
determining setpoints for containment purge
or vent as required by Technical
Specification 3.3.3.1.

Kj = total body dose factor due to gamma 8
emissions from noble gas radionuclide 1
from Table 2.2 (mRem/yr per uCi/m3)

Q4yv = the total release rate of noble gas 8
radionuclide i from *he release source v
(uCi/sec) (See C below for calculation of

in)
v = index over all release sources 8
B. Skin dose rate due to noble gases
D, = X D, = X (X/Q) b3 (L; + 1.1 M) Q;,
v v (noble gases) 8

(Eq. 2-2]

Where: Dg = the skin dose rate at the SITE BOUNDARY due | 8
to noble gases from all release sources.
(mRem/yr)
Dgy= the skin dose rate at the SITE BOUNDARY due | 8
to noble gases from release source v,
(mRem/yr)

*Reference 4, Section 2.3.5.2. 8

REV. 8
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Ly = the skin dose factor due to beta emissions
from noble gas radionuclide i from Table
2.2 (mRem/yr per uCi/m3)

1.1 = conversion factor of mRem skin dose per

mRad air dose.

My = air dose factor due to gamma emissions from
noble gas radionuclide i from Table 2.2
(mRad/yr per wCi/m3)

A1l other terms are as previously def ined.

C. Release Rate
Q4 is defined as the total release rate (uCi/sec) of
radionuclide i from all release sources. Qi is
given by:

E Xy P (Eq. 2-3]

Q; = Q= =
i v iv ¥ iv v

Where: X4y, = the measured concentration of radionuclide

i present in each release source v
(uCi/cmd)

Fy = the flow rate from each release source v
(em3/sec)

Qiy = the release rate of radionclide 1 from
release source v (uCi/sec)

v = index over 11 release sources

2.1.2 Dose Rates Due to Radioigdines, Tritium, and Particulates

Organ dose rates due to indine-13! and icdine-133,
tritium, and 311 radicactive materials in particulate form
with half-lives greater than eight days released from the
site will be calculated to implement the requirements of
Radiological Effluent Control 3/4.11.2.1.b as follows:

D,=2D, =2(X/Q) X P;Q
: v B v( IP&T o [Eq. 2-4]
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where: Dy = the total organ dose rate due to
fodine-131, iodine-133, particulates with
half-lives greater than eight days, and
sritium from all release sources.
(mrem/yr.)

Doy = the organ dose rate duc to fodine-131,
jodine-133, particulates with half-iives

‘eater than eight days, and tritium from
release source v (mrem/yr)

Py = pathway dose rate parameter factor for
radionuclide, 1, (for radioiodines,
particulates, and tritium) for the
inhalation pathway in mRem/yr per uCi/m3
(Table 2.3). The methodology used for
determining values of Py is given in
Appendix A,

IPAT = fodine-131, iodine-133, prrticulates with
half-lives greater than eight days, and
tritium. These are the isotopes over which
the summation function is to be performed.

A1l other variable are previously defined,

2.2 GASEQUS EFFLUENT MONITOR SETPQINTS

The gaseous monitor setpoint values, as determined using the
methodology in the following sections, will be regarded as upper
bounds for the artual setpoint adjustments. Setpoints may be
established at values lower than the calculated values if
desired. Further, if the calculated valve should exceed the
maximum range of the monitor, the setpoint shall be adjustad to a
value that falls within the normal operating range of the
monitor.

If a calculated setpoint is less than the measured concentration
associated with the particular release pathway, no releas ay be
made. Under such circumstances, contributing source terms shall
be reduced and the setpoint recalculated.
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221 ff Rel Monitors

Q

XRE-5570A and XRE-55708 Effluent Release Rate Channels

The WRGM effluent release rate channels monitor the
release rate of radicactive materfals from each plant vent
stack by combining inputs from the WRGM low range noble
gas activity channel (uCi/cm3) indication and a stack

flow rate (cm3/sec) indication {(X-FT-55704-1/8-1) to

yieid an effluent release rate (uCi/sec). By

establishing an alarm setpoint for this monitor, ar
increase in either the noble gas activity or stack flow
rate will cause an alarm trip. The WRGM effluent channe!
also provides an automatic contrcl function for
termination of Waste Gas Decay Tank Releases. The
setpoint fo. each plant vent effliuent release rate monitor
will be calculated using the following methodology:

500 X SF = 125 Qyq

- L
site * the lessae of )
0. 3000 X sF = 750 Qg e
NG "D, T, 9. 2.6]

Where: Qgite = the total site noble gas release rate limit
corresponding to a dose rate at the SITE
BOUNDARY of 500 mrem/yr to the total body
or 3000 mrem/yr to the skin (uCi/sec)

b
Qug = (noble gases) Qi
® the actual release rate of noble gases from
all release sources as caiculated from the
radionuclide concentrations determined from
the analysis of the appropriate samples
taken in accordance with Radiological
Effluent Control 3/4.11.2.1, Table 4.11-2
500 = the dose rate 1imit to the total body of an
individual at the SITE BOUNDARY due to
noble gases from all release sources.
(mRem/yr)
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2.2.2

3000 = the dose rate 1imit to the skin of the body
of an individual a. the SITE BOUNDARY due
to noble gases from all release sources.
(mRem/yr)

SF = Safety Factor of 0.5 applied to
compensate for statistical fluctuations,
errcrs of measurement, and rion-uniform
distribution of release activity between
vhe stacks., (unitless)

Then the relcase rate setpoint for each stack monitor,
Cey in uCi/sec is determined as foilows:

Cs = Qgite - AF [€q. 2-7]

Whera: AF = Allocation Factor of 0 5 applie. to account
for releases from both plant stacks
simultaneously (unitless). This factor
will Timit the release rate contribution
from each stack to 1/2 the limit for the
site.

Plant Vent Stack Nohle Gas Activity Monito-s

XRE -~ E-557 r iv

The WRGM low range ncble gas activity channels provide
noble gas concentration data to the eff luent release rate
channels, as discussed in Section 2.2.1 above. The
monitor design does not include an alarm setpoint for this
channel that provides an audible alarm if the setpoint is
exceeded. Therefore, setpoint adjustments are not
performed for these channels, Radiological Effluent
Control 3/4.3.3.5, Table 3.3-8, ACTION 36 allows for use
of the stack PIG noble gas monitors (XRE-5567A and XRE-
55678) as a backup for an inoperable WRGM eff luent

REV. 8
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release rate channel when no automatic control function is | 8
required. The alarm setpoint for these channels, Cg in
uCi/cm3, is determined using the following methodology:

. (Eq. 2-8) .
-f
GG = Fpvs
Where: Fpys = the maximum stack flow rate 8
(cc/sec) corresponding to 115,000
cfm during normal operations and
130,000 cfm during containment
purges,
2.2.3 sampler Flow Rate Monitors (X-RFT-5570A-1/8-1) 8

The WRGMs are designed to sample isokinetically from the
plant vent stacks. Isokinetic sample flow is maintained 8
automatically by the monitor microprocessor. The sampler
flow rate monitors are designed such that if there is a
loss of sample flow, the stack monitor automatic control
functions are initiated. The loss of sample flow alarm
setpoints are estab'ished permanently in accordance with
vendor specifications.

2.2.4 Auxiliary Building Ventilation Sxhaust Monitor (XRE-5701) | 8
Radiological Effluent Control 3/4.3.2.5, Table 3.3-8, 8

ACTION 34, allows for the Auxiliary Building Ventilation
(ABYV) Duct Monitor (XRE-5701) to be used as a backup for
an inoperble WRGM for monitoring Waste Gas Decay Tank
(WGDT) releases. XRE-5701 monitors WGDT releases by
measuring activity in the Auxiliary Building Vent Duct and
providing an automatic control function for termination of
WGDT releases. If required, the alarm setpoint for XRE-
5701 will be calculated using the following methodology.
The alarm setpoint calculation is based on the following
assumpt ion:
(1) a waste gas decay tank release is the gnly batch 8
release occurring (1.e., a containment purge or vent
fs not occurring at the same time),
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Based on assumption (1) above, there are a maximum of
three release sources that may contribute to the total
release rate from the site during a WGDT release. These
are the WGDT batch release, the continuous release from
Stack A, and the continuous release from Stack B.
Therefure, a release factor of 1/3 will be used for the
ABV monitor setpoint determination. The total release
rate from the site at the alarm setpoint release rate from
each stack would correspond to a value of 2C¢ uCi/sec.
To determine the ABV monitor setpoint, the release rate
contribution from the ABV will be limited to 1/3 of the
1imiting site release rate:

Qaux = 1/3 + 26, = 273 ¢, [Eq. 2-9)

Where: Qi x = The limiting release rate
contribution from the Auxi!iary
Building Vent during WGDT releases
(uCi/sec)
Other terms have been previously defined.

To determine the setpoint, Cyyy, for the ABV monitor in
uCi/cc, the limiting ABV release rate is divided by tne
maximum ABV flow rate:

Q 2C
f
C = HUX | [Eq. 2'10]
in Faux BF;UX

Where: Faux= the maximum ABV flow rate (cc/sec)
corresponding to 106,400 cfm.

2.2.5 (ontainment Atmosphere Gaseous Monitors (IRE-5503 and
ZRE-SSQ:)

For implementation of Technical Specification 3/4.3.3.1,
the alarm setpoint for the Containment Atmosphere Gaseous
Monitor for Containment Ventilation Isolation will be
calculated using the following methodology. The 2larm
setpoint calculation is based on the following assumption:
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(1) a purge or vent from each containment may occur
simultaneously and no other batch release is occuring
(1.e., a waste gas decav tank release 15 not occurring
at the same time as a containment release).

Based on assumption (1) above, there are a maximum of

four release sources that may contribute to the tota!
release rate from the site during a containment release.
These are a Unit 1 Containment release, a Unit 2
Containment release the continuous release from Stack A,
and the continuous release from Stack B. Therefore, a
release factor of 1/4 will be used for the the containment
monitor setpoint determination. The total release rate
from the site at the alarm setpoint release rate from each
stack would correspond to a value of 2C¢ wCi/sec. To
determine the containment monitor setpoint, the release
rate contribution from a containment release wil) be
limited to 1/4 of the limiting site release rate:

1,

Qcont 3

Where: Qqont = the limiting release rate
contribution from a containment
release (uCi/sec)

Other terms have been previously def ined.

To determine the setpoint, Ceont, fOr the containment
monitor in uCi/cc, the 1imiting containment release rate
is divided by the maximum containment release fiow rate:

Q C
" cont f
C = = [Eq. 2-12]
cont Fcont ¢ Fcont

Where: Feant = the maximum containment release
flow rate (cc/sec) corresponding to
750 cfm for containment vents and
30,000 cfm for containment purges.
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2.3 DOSE CALCULATIONS FOR GASEQUS EFFLUENTS

The methodologies for caliulating doses from gaseous eff luents
are given in Sections 2.3.1 and 2.3.2 below. For purposes of
demonstrating compliance with the dose 1imits of Radiologica)
Effluent Controls 3.11.2.2 and 3,11.2.3, the calculated
cumulative doses (1.e., the total dose for both units) will be
compared to two times the dose limits for a unit. In other

words, the doses assigned to each unit will be one-half the tota)

doses from all releases from the site,

2.3.1 Dose Due to Noble Gases
For implementation of Radiological Effluent Cor.rol
3/4.11.2.2, the cumulative air dose due to noble gases
L0 areas at and beyond the SITE BOUNDAFY will be
calculated at least once per 31 days and a cumulative
summation of the ar doses will be maintained for each
calendar quarter and each calendar year. The air d.se
over the desired time period will be calculated as
follows:

A, Air Dose Due to Gamma Emissions

Dy = air dose due to gamma emissions from noble gas
redionuclides from all re ease sources (mrad)

-8 2 0
Dy = 3.17 x 107" (X70) (noble gases) ™ '3 Ieq. 2137 | 8

Where: 3.17 x 10°8 =  the fraction of a year represented
by one second
Q'4 = the cumulative release of radionuciide i during
the period of interest from all release sources
(uCi)
(Q'4 = Q4 (uCi/sec) x release duration (sec))
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Q'y 1s based on the ~oble gas activities in
each plant vent stack and WGDT or Containment
Samples required by Radiological Effluent
Control 3/4.11.2.1, Table 4.11-2.

A1l other variahles are previously defined.

8. Air Dose Due to Beta Emissions

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

Dg = 3.17 x 10°8 (X73) ( N; Q' [Eq. 2-14]

noble gases)

Whers: Nj = the air dose factor due to beta emissions from
noble gas radionuclide 1 from Table 2.2
(mRad/yr per uCi/m3).

A1l other variables are previously defined.

Note: If the methodology in this section is used in
determining dose to an individual rather than
air dose due to noble gases, substitute Ky for
Mj, (Ly + 1.1 My) for Ny, and the Annua!
Average X/Q values from Table 2.5 for the
highest annual average relative concentration
(X/Q) at the SITE BOUNDARY.

2.3.2 Dose Due to Radigiodines, Tritium, and Particulates

For implementation of Radiological Effluent Control
3/4.11.2.3, the cumulative dose to each organ of an
individual due to iodine-131, iodine-133, tritium, and
particulates with half-1ives greater than 8 days will be
calculated at least once per 31 days and a cumulative
summation of these doses will be maintained for each
calendar quarter and each calendar year. The dose over
the desired period will be calculated as follows:

& x ‘8 i) x p- : ] 1
0p = paTug 3:17 x 1077 W par R Tha.0 1 Q' [Eq. 2-15]
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Where: Dp =

W' =

W=

W' =

NOTE:

RPi,a,0 =

dose due to all real pathways to organ, o,
of an individual in age group, a, from
fodine-131, iudine-133, tritium, and
radionuclides in particulate form with
half-lives greater than eight days fror all
release sources (mRem).
the dispersion parameter for estimating the
dose to an individual at th: location where
the combination of existing pathways and
receptor age groups indicates the maximum
potential exposures. Locations of
interest are listed in Table 2.5,
X/Q for the inhalatic.. pathway in sec/m3.
X/Q 13 the annual average relative
concentration at the location of interest.
Values for X/Q are listed in Table 2.5.
If desired, the highest individual recept~r
X/Q or §76 valve may be used, or
D/Q for the food and ground plane pathways
in m2. D/Q fs the annual average
deposition at the location of interest.
vValues for D/Q are listed in Table 2.5.
If desired, the highest individua) receptior
0/Q or 575-va1ue may be used.
For tritium, the dispersion parameter, W'
is taken as the arnual average X/Q values
from Table 2.5 for inhalation, food and
ground plane pathways.
dose factor for radionuclide 1,
pathway p, age group a and organ o,
in mRem/yr per uCi/m3 for t
inhalation pathway and
mZ(mRem/yr) per uCi/sec for food
and ground plare pathways, except
for tritium which is in mRem/yr per
uCi/m3 for all pathways. The
values for RPy 5 o for each
pathway, radionuclide, age group
and organ are listed in Table 2.4.
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include the estimated dose due to any anticipated unusua!
releases during the period for which the projection is made, such
As Waste Gas Decay Tank release, [f the projected doses for a
unit exceed any of the values listed above, arpropriate porticas
of the PRIMARY PLANT VENTILATION SYSTEM and WASTE GAS HOLDUP
SYSTEM shall be used to reduce radicactivity levels prior to
release.

ROSE CALCULATIONS TQ SUPPQRT QTHER REQUIREMENTS

For the purpose of implementing the requirements of Radiological
Effluent Control 6.9.1.4, the Semiannual Radiocactive Eff iuent
Release Report shall include an assessment of the radiation doses
duc ¢0 radicactive liguid and gaseous effluents from the station
during the previous 6 months of operation. This assessment
shall be a summary of the doses determined in accordance with
Section 1.3 for doses due to 1iquid effluents, Section 2.3.1 for
air doses due to noble gases, and Section 2.3.2 for agoses due to
fodines, tritium, and particulates. This same report shall also
include an assessment of the radiation doses from radicactive
1iquid and gasecus effluents to members of the public due to
their activitics inside the SITE BOUNDARY, This assessment
shal) be performed in e:cordance with the methodologies in
Sections 1.3, 2.3.1, anc 2.3.2, using either historical average
or concurrent dispersion and deposition parameters for the
locations of interest, and taking into account occupancy factors,
A1l assumptions and factors used 1~ the determination shall be
included in the report.

For the purpose of implementing Radiologica) Effluent Contro)
3/4.12.2 dose calculations for the new locati~ns identified in
the land use census shall be performed using the methodology in
Section 2.3.2, substituting the appropriate paihway receptor dose
factors and dispersion parameters for the location(s) of
interest. Annual ¢ ‘erage dispersion parameters may be used for
these calculation. [f the land use censusr hanges, the
critical location (i.e., the location where an individual would
be ¢xposed to the highest dose) must be reevalua*~d for @1e
nearest residence, the nearest miik animal, and the nearest
REV. 8
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determine locations for evaluating doses. The results of the
Radiological Environmental Monitoring Program will be included in
determining more realistic doses based on actua! measured
radion.clide concentrations,

The dose compunent due to dircct radiation miy be determined by
calculation or actual measurement (e.3., thermoluminescent
dosimeters, micro-R meter, etc.). The calculation or actua!
measurement of direct radiation shal)l be documented in the
Specia) Report that must be submitted if this determina n fis
required.

METEOROLOGICAL MODEL
2.6 1 [Dispersion Calcylations

Atmospheric dispersion for gaseous releases is calculated
using a straight lire flow Gaussian model similar to the
Constant Mean Wind Direction mode) given in Regulatory
Cuide 1.111, Section C.l.c. The method given here is
mcdified by including factors to account for plume

dep etion and effects of the open terrain. 7T'e average
relative concentration is given by the following equation:

Xo2.0026k & [ (Eq, 2-16)
6 ] J:k Nr UJk - J(") .

Where:

X/Q = average concentration normalized by source
strength (sec/m3).

2.032 = (2/ 7 )12 . (2w j16)°],

4 = plume depletion factor at distance r for

the applicable stability class (Figure
2.2), Normally, a value of 1.0 is a“sumed
when undepleted X/Q vualues are to be ..ed
in dose calculations,
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terrain correction factor (Figure 2.5)
the number of hours meteorological
conditions are observed to be in a given
wind direction, wind speed class, k, and
atmospheric stability class, J.

total hours of valid meteorological data
throughout the period of release.

NOTE: If hourly meteoro’ogical data are used, al) variable

QubiCHptS are dropped. an and N are set equ‘] to l.
and the hourly averaged meteorologica) variables are used

in the mode).

» =

ujk =

downwind distance from the release point to
the location of interest (meters)

the avirage windspeed (midpoint of
windspeed class, k) measured at the 10
meter leve)l during stability class i.
(meters/sec)

the vertical plume spread with a volumetric
correction for a release within the
building wake cavity, at a distance, r, for
stability class, j, expressed in meters.

NOTE: A1) parareters are considered dimensionless unless
otherwise indicated.

The equation for calculating 2y(r) is:

(aj2 + 0.5 t2/mt (Eq. 2-17]

EJ(F) = the lesser of

Where:

OJ-

/Toj [Eq. 2-18)

the vertical standard deviation of
materials in the plume at distance, r, for

atmospheric stability class, j, expressed
in meters (Figure 2.3)

REV. 8

COMANCHE PCAK - UNITS 1 AND 2 PART 1] 2-19




0.5 = the building shape factor,
b = the vertica) height of the reactor
containment structure (79.4 meters)

2.6.2 QDeposition Calculations 8

The relative deposition per unit area is caiculated as follows: M

K D.2

% s 6735??‘?" (Eq. 2-19)

Where:
D/Q =  deposition per unit area normalized by 8
source strength (m-2)
Dg . relative deposition rate for a ground leve)l | 8
e ') (Figurc 2.4)
2 : Gao a0 ik oF time the wind hlows to the 8

s ctor of intarest,

NOTE: 1f hourly meteorclogical data are used, z is set egua' to 8

one.
0.3927 =  the width in radians of a 22.59 sector. | 8
Other variables are as previously defined. | 8
NOTE: A1l parameters ace considered dimensionless unless 8

otherwise indicated.
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Caux

Ceont

Allocation Factor of 0.5 applied to account for releases
from both stacks simulitaneously, This factor will Timit
the release rate contribution from each stack to 1/2 the
1imit for the site

vertical height of the reactor containment structure

the alarm setpoint for each plant vent stack noble gas
activity monitor (uCi/cm3)

the alarm setpoint for each plant vent stack eff luent
release rate monitor (uCi/sec)

the Auxiliary Building Ventilation Exhaust monitor
alarm setpoint (uCi/cm3)

the Containment Atmosphere Gaseous monitor alarm setpoint
(uCi/cmd)

relative deposition rate for a ground-leve)l release
(m-1)

the total organ dose rate due to tritium, iodines, and
particulates with half-1ives greater than eight days from
a1) gaseous release sources (mRem,/yr)

the organ dose rate due to tritium, fodines, and
particulates with half-1ives greater than eight days
from gaseous release source v (mRem/yr)

dose to any organ of an individual from radioiodines,
tritium and radfonuclides in particulate form with half-
Tives greater than eight days from all release sources
(mRem)
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Term

an

Qlux

Qcont

Q4

Refinition

terrain recirculation factor (Unitless)

total body dose factor due to gamma emissions from noble
gas radionuc)ide { (mRem/yr per uCi/m3)

skin dose factor due to beta emissions from noble gas
radionuciide 1 (mRem/yr per uCi/m3)

air dose factor due to gamma emissions from noble gas
radionuclide 1 (mRem/yr per uCi/m3)

air dose factor due to beta emissions from noble gas
radionuclide 1 (mRem/yr per uCi/m3)

number of hours meteorological conditions are observed
to be in a given wind direction, wind speed class k,
and atmospheric stability class J

total hours of valid meteorologica) data

pathway dose rate parameter for radionuclide 1, (other
than noble gases) for the inhalation pathway (mRem/yr per
uC1/cmd)

the 1imiting release rate contribution from the
Auxiliary Building Vent during WGDT releases

{uCi/sec)

the 1imiting release ra‘*e cortribution from a containment
release (uCi/sec)

total release rate of rad<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>