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PREFACE

The South Texas Project (STP) Offsite Dose Calculation Manual (ODCM) is divided into two parts: Part
- A, Radiological Effluent Monitoring Programs, which provides the in-plant radiological effluent monitoring
program requirements for liquid and gas sampling and analysis, along with the Radiological Environmental
Monitoring Program requirements; and Part B, Radiological Calculational Methods and Parameters, which
provides approved methods to determine effluent monitor setpoint values and estimates of doses and
radionuclide concentrations occurring beyond the boundaries of the station resulting from normal station
operation.

The sampling and analysis programs in Part A provide the inputs for the models of Part B in order to
calculate offsite doses and radionuclide concentrations necessary to determine compliance with the dose and
concentration requirements of Control 3/4.11 in Part A of the ODCM. The Radiological Environmental
Monitoring Program required by Control 3/4.12 in Part A, and outlined within this manual provides the means
to determine that measurable concentrations of radioactive materials released as a result of the operation of
STPEGS are not significantly higher than expected.

Changes to the ODCM shall be performed in accordance with Technical Specification 6.14 [ITS 5.5.1].
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PART A

RADIOLOGICAL EFFLUENT MONITORING PROGRAMS

INTRODUCTION

Part A of the Offsite Dose Calculation Manual (ODCM) describes the sampling and analysis
programs conducted by STPEGS which provide input to the models in Part B of the ODCM for
calculating liquid and gaseous effluent concentrations, monitor setpoints, and offsite doses. The
results of Part B calculations are used to determine compliance with the concentration and dose
requirements of Part A.

The minimum required Radiological Environmental Monitoring Program (REMP) is described
in Part A. The current sampling station locations, as well as the details of the current sampling
program implementation and philosophy, appear in Part B. The information obtained from the
REMP provides data which may allow evaluation of the relationship between quantities of
radioactive materials released in effluents and resultant radiation doses to individuals from
principal pathways of exposure. The data developed in the surveillance and monitoring programs
described in Part A of the ODCM provide a means to confirm that measurable concentrations of
radioactive materials released as a result of STPEGS operations are not significantly higher than
expected based on the models in Part B.
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SECTION 1.0

DEFINITIONS
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1.0 DEFINITIONS

The defined terms of this section appear in capitalized type and are applicable throughout these Controls.

ACTION

1.1 ACTION shall be that part of a Control that prescribes remedial measures required under desi gnated
conditions.

ANALOG CHANNEL OPERATIONAL TEST

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

CHANNEL CALIBRATION

13 A CHANNEL CALIBRATION shall be the adjustment, as necessary, of the channel so that it
responds within the required range and accuracy to known values of input. The CHANNEL
CALIBRATION shall encompass the entire channel including the sensors and alarm, interlock, and/or trip
functions, and may be performed by any series of sequential, overlapping, or total channel steps so that the
entire channel is calibrated.

CHANNEL CHECK

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

DIGITAL CHANNEL OPERATIONAL TEST

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

DOSE EQUIVALENT [-131

1.6 DOSE EQUIVALENT I-131 shall be that concentration of I-131 (uCi/gram) which alone would
produce the same thyroid dose as the quantity and isotopic mixture of I-131, I-132, I-133, [-134, and I-135
actually present. The thyroid dose conversion factors used for this calculation shall be those listed in Table
E-7 of NRC Regulatory Guide 1.109, Revision 1, October 1977.
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1.0 DEFINITIONS (Continued)

FREQUENCY NOTATION

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

GASEOUS WASTE PROCESSING SYSTEM

1.8 A GASEOUS WASTE PROCESSING SYSTEM shall be any system designed and installed to
reduce radioactive gaseous effluents by collecting Reactor Coolant System offgases from the Reactor
Coolant System and providing for delay or holdup for the purpose of reducing the total radioactivity prior to
release to the environment.

MEMBER(S) OF THE PUBLIC

1.9 MEMBER(S) OF THE PUBLIC means an individual in a controlled area or UNRESTRICTED
AREA. However, an individual is not a member of the public during any period in which the individual
receives an occupational dose. [ITS - Deleted - the standard definition of 10CFR20.1003 will become
effective]

OFFSITE DOSE CALCULATION MANUAL

1.10 The OFFSITE DOSE CALCULATION MANUAL (ODCM) contains the methodology and
parameters used in: the calculation of offsite doses due to radioactive gaseous and liquid effluents, the
calculation of gaseous and liquid effluent monitoring Alarm/Trip Setpoints, and the conduct of the
Radiological Environmental Monitoring Program. The ODCM shall also contain: the Radioactive Effluent
Controls and Radiological Environmental Monitoring Programs required by Technical Specification 6.8.3
[ITS 5.5.4], and descriptions of the information that should be included in the Annual Radiological
Environmental Operating Report and Annual Radioactive Effluent Release Report.

OPERABLE - OPERABILITY

1.11 A system, subsystem, train, component, or device shall be OPERABLE or have OPERABILITY
when it is capable of performing its specified function(s), and when all necessary attendant instrumentation,
controls, electrical power, cooling or seal water, lubrication or other auxiliary equipment that are required
for the system, subsystem, train, component, or device to perform its function(s) are also capable of
performing their related support function(s).
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1.0 DEFINITIONS (Continued)

OPERATIONAL MODE - MODE

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

PURGE - PURGING

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

RATED THERMAL POWER

1.14 RATED THERMAL POWER shall be a total reactor core heat transfer rate to the reactor coolant of
3800 MW,.

REPORTABLE EVENT

1.15 A REPORTABLE EVENT shall be any of those conditions specified in Section 50.73 of 10 CFR
Part 50.

SITE BOUNDARY

1.16 The SITE BOUNDARY means that line beyond which the land or property is not owned, leased, or
otherwise controlled by the licensee.

SOLIDIFICATION

1.17 SOLIDIFICATION shall be the conversion of wet wastes into a form that meets shipping and burial
ground requirements.

SOURCE CHECK

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

THERMAL POWER

1.19 THERMAL POWER shall be the total reactor core heat transfer rate to the reactor coolant.
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1.0 DEFINITIONS (Continued)

UNRESTRICTED AREA

1.20 An UNRESTRICTED AREA shall be any area at or beyond the SITE BOUNDARY access to whie..
is not controtled by the licensee for purposes of protection of individuals from exposure to radiation and
radioactive materials, or any area within the SITE BOUNDARY used for residential quarters or for
industrial, commercial, institutional, and /or recreational purposes.

VENTING

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

imply a VENTING process.
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TABLE 1.1

FREQUENCY NOTATION

NOTATION FREQUENCY

S At least once per 12 hours

D At least once per 24 hours

w At least once per 7 days

M At least once per 31 days

Q At least once per 92 days

SA At least once per 184 days

R At least once per 18 months

S/U Prior to each reactor startup

N.A. Not applicable

P Completed prior to each release
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TABLE 1.2

OPERATIONAL MODES
REACTIVITY % RATED AVG COOLANT

MODE CONDITION, K¢y THERMAL POWER" TEMPERATURE
1. POWER OPERATION >0.99 > 5% >350°F
2. STARTUP >0.99 <5% > 350°F
3. HOT STANDBY <0.99 0 >350°F
4. HOT SHUTDOWN <0.99 0 350°F > Tayg > 200°F
5. COLD SHUTDOWN <0.99 0 <200°F
6. REFUELING™ <0.95 0 < 140°F
) Excluding decay heat.
" Fuel in the reactor vessel with the vessel head closure bolts less than fully tensioned or with the

head removed.
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SECTION 2.0

RESPONSIBILITIES FOR PART A OF THE ODCM
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2.0 RESPONSIBILITIES FOR PART A OF THE ODCM

All changes to Part A of the ODCM shall conform to the requirements of Technical Specification
6.14 [ITS 5.5.1].
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SECTIONS 3.0 and 4.0

CONTROLS AND SURVEILLANCE REQUIREMENTS
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3/4 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 shall be met.

3.0.2 Noncompliance with a control shall exist when the requirements of the Control 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, completion of the ACTION requirements is not required.

3.0.3 When a Control is 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 control does not apply by placing it,
as applicable, in:

a. Atleast HOT STANDBY within the next 6 hours,
b. Atleast HOT SHUTDOWN within the following 6 hours, and
c. Atleast COLD SHUTDOWN within the subsequent 24 hours.

Where corrective measures are completed that permit operation under the ACTION requirements, the
action may be taken in accordance with the specified time limits as measured from the time of failure to
meet the Control. Exceptions to these requirements are stated in the individual controls.

This control is not applicable in MODE 5 or 6.

3.04 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 shutdown if they are not met
within a specified time interval. Entry into an OPERATIONAL MODE or specified condition may be
made in accordance with ACTION requirements when conformance to them permits continued operation of
the facility for an unlimited period of time. This provision shall not prevent passage through or to
OPERATIONAL MODES as required to comply with ACTION requirements. Exceptions to these
requirements are stated in the individual controls.

01/01/2000 ODCM Rev. 10
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3/4 CONTROLS AND SURVEILLANCE REQUIREMENTS

3/4.0 APPLICABILITY (Continued)

SURVEINLLANCE 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 Each Surveillance Requirement shall be performed within the specified surveillance interval with a
maximum allowable extension not to exceed 25 percent of the specified surveillance interval.

4.0.3 Failure to perform a Surveillance Requirement within the allowed surveillance interval, defined by
Control 4.0.2, shall constitute a failure to meet the OPERABILITY requirements for a Control. The time
limits of the ACTION requirements are applicable at the time it 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 surveillance when the allowed outage time limits of the ACTION
requirements are less than 24 hours. Surveillance Requirements do not have to be performed on inoperable
equipment.

4,04 Entry into an OPERATIONAL MODE or other specified condition shall not be made unless the
Surveillance Requirement(s) associated with the Control has been performed within the stated surveillance
interval or as otherwise specified. This provision shall not prevent passage through or to OPERATIONAL
MODES as required to comply with ACTION requirements.

01/01/2000 ODCM Rev. 10
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3/4.3 INSTRUMENTATION

3/4.3.3 MONITORING INSTRUMENTATION

3/4.3.3.10 RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION Rl

CONTROLS

3.3.3.10 The radioactive liquid effluent monitoring instrumentation channels shown in Table 3.3-12 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 accordance with
the methodology and parameters in this manual.

APPLICABILITY: At all times.

ACTION:

a. With a radioactive liquid effluent monitoring instrumentation channel Alarm/T rip Setpoint less
conservative than required by the above control, immediately suspend the release of radioactive
liquid effluents monitored by the affected channel, or declare the channel inoperable.

b. With less than the minimum number of radioactive liquid effluent monitoring instrumentation
channels OPERABLE, take the ACTION shown in Table 3.3-12. Restore the inoperable
instrumentation to OPERABLE status within the time specified in the ACTION, or explain in the
next Annual Radioactive Effluent Release Report pursuant to Control 6.9.1.4 why this
inoperability was not corrected within the time specified.

e

c. The provisions of Control 3.0.3 are not applicable.

SURVETLLANCE REQUIREMENTS

4.3.3.10 Each radioactive liquid effluent monitoring instrumentation channel shall be demonstrated
OPERABLE by performance of the CHANNEL CHECK, SOURCE CHECK, CHANNEL
CALIBRATION, and DIGITAL CHANNEL OPERATIONAL TEST at the frequencies shown in Table
4.3-8.

01/01/2000 ODCM Rev. 10
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TABLE 3.3-12

RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION

MINIMUM
CHANNELS
INSTRUMENT OPERABLE ACTION
1.  Radioactivity Monitors Providing Alarm and
Automatic Termination of Release
Liquid Waste Processing Discharge Monitor 1 43
(N1RA-RT-8038 or N2RA-RT-8038)
2. Flow Rate Measurement Devices
Liquid Waste Processing Discharge Line 1 46

(N1WL-FT-4078 or N2WL-FT-4078)

01/01/2000
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ACTION 43 -

ACTION 44 -

ACTION 45 -

ACTION 46 -

01/01/2000

TABLE 3.3-12 (Continued)

ACTION STATEMENTS

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

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

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

Otherwise, suspend release of radioactive effluents via this pathway.

(Not used)
(Not used)

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

ODCM Rev. 10
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TABLE 4.3-8

RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION SURVEILLANCE REQUIREMENTS

DIGITAL
CHANNEL
CHANNEL SOURCE CHANNEL OPERATIONAL
INSTRUMENT CHECK CHECK CALIBRATION TEST
1. Radioactivity Monitors Providing Alarm and
Automatic Termination of Release
Liquid Waste Processing Discharge Monitor D p R® Q®
(N1RA-RT-8038 or N2RA-RT-8038)
2.  Flow Rate Measurement Devices
Liquid Waste Processing Discharge Line D® N.A. R N.A.
(NIWL-FT-4078 or N2WL-FT-4078)
01/01/2000 ODCM Rev. 10
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TABLE 4.3-8 (Continued)

TABLE NOTATIONS

The DIGITAL CHANNEL OPERATIONAL TEST shall also démonstrate that automatic isolation o
this pathway and control room alarm annunciation occur if any of the following conditions exists:

a. Instrument indicates measured levels above the Alarm/Trip Setpoint, or
b. Monitor failure.
(Not used)

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

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

01/01/2000 ODCM Rev. 10
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3/4.3 INSTRUMENTATION

3/4.3.3 MONITORING INSTRUMENTATION

3/4.3.3.11 RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION

CONTROLS

3.3.3.11 The radioactive gaseous effluent monitoring instrumentation channels shown in Table 3.3-13 shall
be OPERABLE with their Alarm/Trip Setpoints set to ensure that the limits of Control 3.11.2.1 and
Technical Specification 3.11.2.5 [ITS 5.5.12a] are not exceeded. The Alarm/Trip Setpoints of these
channels meeting Control 3.11.2.1 shall be determined and adjusted in accordance with the methodology
and parameters in this manual.

APPLICABILITY: As shown in Table 3.3-13

ACTION:

a. With a radioactive gaseous effluent monitoring instrumentation channel Alarm/Trip Setpoint less
conservative than required by the above control, immediately suspend the release of radioactive
gaseous effluents monitored by the affected channel, or declare the channel inoperable.

b. With the number of OPERABLE radioactive gaseous effluent monitoring instrumentation
channels less than the Minimum Channels OPERABLE, take the ACTION shown in Table 3.3-13.
Restore the inoperable instrumentation to OPERABLE status within the time specified in the
ACTION, or explain in the next Annual Radioactive Effluent Release Report pursuant to Control
6.9.1.4 why this inoperability was not corrected within the time specified.

c. The provisions of Control 3.0.3 are not applicable.

SURVEILLANCE REQUIREMENTS

4.3.3.11 Each radioactive gaseous effluent monitoring instrumentation channel shall be demonstrated
OPERABLE by performance of the CHANNEL CHECK, SOURCE CHECK, CHANNEL
CALIBRATION, and ANALOG CHANNEL OPERATIONAL TEST or DIGITAL CHANNEL
OPERATIONAL TEST, as applicable, at the frequencies shown in Table 4.3-9.

01/01/2000 ODCM Rev. 10
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TABLE 3.3-13

RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION

MINIMUM CHANNELS
INSTRUMENT OPERABLE APPLICABILITY  ACTION
1. (Not used)
2. (Not used)
a. (Notused)
b. (Not used)
c. (Notused)
3. Unit Vent
a. Noble Gas Activity Monitor ( N1(2)RA-RT-8010B) 1 * 49
b. Iodine Monitor (N1(2)RA-RT-8010A) or lodine Sampler 1 * 53
(N1(2)RA-RT-8010B)
c. Particulate Monitor (N1(2)RA-RT-8010A) or Particulate Sampler 1 * 53
(N1(2)RA-RT-8010B)
d. Flow Rate Monitor (normal N1(2)RA-RT-8010F) or 1 * 48
(accident N1(2)RA-RT-8010G) :
e. Sample Flow Rate Monitor (normal N1(2)RA-FT-8010H) or 1 * 48

(accident N1(2)RA-FT-8010L) or N1(2)RA-FT-8010A for RT-8010A)

01/01/2000 ODCM Rev. 10
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TABLE 3.3-13 (Continued)

TABLE NOTATIONS

* At all times

ACTION STATEMENTS

ACTION 47 - (Not used)

ACTION 48 - With the number of channels OPERABLE less than required by the Minimum Channels
OPERABLE requirement, effluent releases via this pathway may continue for up to 30 days
provided the flow rate is estimated at least once per 4 hours.

ACTION 49 - With the number of channels OPERABLE less than required by the Minimum Channels
OPERABLE requirement, effluent releases via this pathway may continue for up to 30 days
provided grab samples are taken at least once per 12 hours and these samples are analyzed
for radioactivity within 24 hours.

ACTION 50 - (Not used)

ACTION 51 - (Not used)

ACTION 52 - (Not used)

ACTION 53 - With the number of channels OPERABLE less than required by the Minimum Channels
OPERABLE requirement, effluent releases via the affected pathway may continue for up to

30 days provided samples are continuously collected with auxiliary sampling equipment as
required in this manual.

01/01/2000 ODCM Rev. 10
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TABLE 4.3-9

RADIOACTIVE GASEQUS EFFLUENT MONITORING INSTRUMENTATION SURVEILLANCE REQUIREMENTS

DIGITAL
CHANNEL MODES FOR WHICH
CHANNEL SOURCE CHANNEL OPERATIONAL SURVEILLANCE
INSTRUMENT CHECK CHECK  CALIBRATION TEST IS REQUIRED
1. (Not used)
2. (Not used)
3. Unit Vent
a. Noble Gas Activity Monitor D M R® Q@ *
(N1(2)RA-RT-8010B)
b.  Iodine Monitor (N1(2)RA-RT-8010A) D M R® Q¥ *
or Iodine Sampler w N.A. N.A. N.A
(N1(2)RA-RT-8010B)
c.  Particulate Monitor D M R® Q(z) *
(N1(2)RA-RT-8010A) .
or Particulate Sampler w N.A. N.A. N.A.
(N1(2)RA-RT-8010B)
d. Flow Rate Monitor (normal N1(2)RA- D N.A. R N.A. *
RT-8010F) or (accident N1(2)RA-RT-
8010G)
e.  Sampler Flow Rate Monitor (normal D N.A. R Q *
N1(2)RA-FT-8010H) or (accident N1(2)
RA-FT-8010L) or (N1(2)RA-FT-8010A
for RT-8010A)
01/01/2000 ODCM Revl 10
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TABLE 4.3-9 (Continued)

TABLE NOTATIONS

* At all times

(1) (Notused)

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

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

b. Monitor failure.

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

01/01/2000 ODCM Rev. 10
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3/4.11 RADIOACTIVE EFFLUENTS

3/4.11.1 LIQUID EFFLUENTS

LIQUID EFFLUENT SAMPLING AND ANALYSIS PROGRAM

Radioactive liquid wastes shall be sampled and analyzed in accordance with the program specified in
Table A3-1 for STPEGS. The results of the radioactive analysis shall be used as appropriate with the
methodology of Part B of the ODCM to assure that the concentrations of liquid effluents from the cooling
reservoir are maintained within the limits of Control 3.11.1.1.

Radioactive effluent information for liquids obtained from sampling and analysis programs shall also
be used in conjunction with the methodologies in Part B to demonstrate compliance with the dose
objectives and surveillance requirements of Controls 3/4.11.1.2 and 3/4.11.1.3, and Technical Specification
3/4.11.1.4 [ITS 5.5.12c].

01/01/2000 ODCM Rev. 10
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3/4.11 RADIOACTIVE EFFLUENTS

3/4.11.1 LIQUID EFFLUENTS

3/4.11.1.1 CONCENTRATION

CONTROLS

3.11.1.1 The concentration of radioactive material released in liquid effluents to UNRESTRICTED
AREAS (See Figure 5.1-4) shall be limited to 10 times the concentrations specified in 10 CFR Part 20,
Appendix B, Table 2, Column 2 for radionuclides other than dissolved or entrained noble gases. For
dissolved or entrained noble gases, the concentration shall be limited to 2 x° 10™* uCi/ml total activity.

APPLICABILITY: At all times.

ACTION:

With the concentration of radioactive material released in liquid effluents to UNRESTRICTED AREAS
exceeding the above limits, immediately restore the concentration to within the above limits.

SURVEILLANCE REQUIREMENTS

4.11.1.1.1 Radioactive liquid wastes shall be sampled and analyzed according to the sampling and analysis
program specified in Table A3-1.

4.11.1.1.2 The results of the radioactivity analyses shall be used in accordance with the methodology and
parameters in this manual to assure that the concentrations at the point of release are maintained within the
limits of Control 3.11.1.1.

01/01/2000 ODCM Rev. 10
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TABLE A3-1

RADIOACTIVE LIQUID WASTE SAMPLING AND ANALYSIS PROGRAM

LOWER LIMIT

MINIMUM TYPE OF OF DETECTION
LIQUID RELEASE SAMPLING  ANALYSIS ACTIVITY LLD)®
TYPE FREQUENCY FREQUENCY ANALYSIS (uCi/ml)
1. Batch Waste
Release
Tanks®
Principal Gamma
Emitters® 5x107
a. Waste p P
Monitor Each Batch Each Batch
Tanks
I-131 1x10°
b. Laundry Dissolved and
and Hot P M Entrained Gases 1x10”
Shower One Batch/M (Gamma Emitters)
Tank
c. Waste H-3 1x107
Evaporator P M
Condensate Each Batch Composite(4)
Tanks
Gross Alpha 1x107
d. Any other Sr-89, Sr-90 5x10°®
tanks which
discharge P
liquid Each Batch Composite(4)
wastes past Fe-55 1x10°
RT-8038
01/01/2000 ODCM Rev. 10
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TABLE A3-1 (Continued)

TABLE NOTATIONS

(1) The LLD is defined, for purposes of these controls, as the smallest concentration of radioactive
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 measurement system, which may include radiochemical separation:

LLD =
E*V*222x 100 %Y * 40

4.65s, + K l

Where:

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

s, = the standard deviation of the background counting rate or of the counting rate of a blank
sample, as appropriate (counts per minute),

K = the value should be set to 2.71; the value may be set to 0.0 if the background contains 25
Or more counts,

E the counting efficiency (counts per disintegration),

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

2.22 x 10° = the number of disintegrations per minute per microCurie,

Y = the fractional radiochemical yield, when applicable,

A = the radioactive decay constant for the particular radionuclide (s), 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.

It should be recognized that the LLD is defined as an a priori (before the fact) limit representing

the capability of a measurement system and not as an a posteriori (after the fact) limit for a
particular measurement.

(2) A batch release is the discharge of liquid wastes of a discrete volume. Prior to sampling for analyses,
each batch shall be isolated, and then thoroughly mixed by methods described in plant operating
procedures to assure representative sampling.

01/01/2000
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TABLE A3-1 (Continued)

TABLE NOTATIONS (Continued)

(3) The principal gamma emitters for which the LLD specification applies include the following
radionuclides: Mn-54, Fe-59, Co-58, Co-60, Zn-65, M0-99, Cs-134, Cs-137, Ce-141, and Ce-144.
This list does not mean that only these nuclides are to be considered. Other gamma peaks that are
identifiable, together with those of the above nuclides, shall also be analyzed and reported in the
Annual Radioactive Effluent Release Report pursuant to Control 6.9.1.4 as outlined in Regulatory
Guide 1.21, Appendix B, Revision 1, June 1974.

(4) A composite sample is one in which the quantity of liquid sampled is proportional to the quantity of
liquid waste discharged and in which the method of sampling employed results in a specimen that is
representative of the liquids released.

01/01/2000 ODCM Rev. 10
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3/4.11 RADIQACTIVE EFFLUENTS

3/4.11.1 LIQUID EFFLUENTS

3/4.11.1.2 DOSE

CONTROLS

3.11.1.2 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 5.1-4) shall be limited:

a.

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 any 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:

a.

b.

With the calculated dose from the release of radioactive materials in liquid effluents exceeding
any of the above limits, prepare and submit to the Commission within 30 days, pursuant to
Technical Specification 6.9.2 [ITS - deleted - pursuant to 10CFR50.4], 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 proposed corrective actions to be taken to assure that
subsequent releases will be in compliance with the above limits. This Special Report shall also
include: (1) the results of radiological analyses of the drinking water source, and (2) the
radiological impact on finished drinking water supplies with regard to the requirements of 40 CFR
Part 141, Safe Drinking Water Act.”

The provisions of Control 3.0.3 are not applicable.

SURVEILIL ANCE REQUIREMENTS

4.11.1.2 Cumulative dose contributions from liquid effluents for the current calendar quarter and the
current calendar year shall be determined in accordance with the methodology and parameters in this
manual at least once per 31 days.

The requirements of ACTION a.(1) and (2) are applicable only if drinking water supply is taken from
the receiving water body within 3 miles of the plant discharge. In the case of river-sited plants, this is 3
miles downstream only.

01/01/2000
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3/4.11 RADIOACTIVE EFFLUENT

3/4.11.1 LIQUID EFFLUENTS

3/4.11.1.3 LIQUID WASTE PROCESSING SYSTEM | —

CONTROLS

3.11.1.3 The Liquid Waste Processing System shall be OPERABLE and appropriate portions of the system
shall be used to reduce releases of radioactivity when the projected doses due to the liquid effluent, from
each unit, to UNRESTRICTED AREAS (see Figure 5.1-4) would exceed 0.06 mrem to the whole body or
0.2 mrem to any organ in a 31-day period.

APPLICABILITY: At all times.

ACTION:
a. With radioactive liquid waste being discharged without treatment and in excess of the above limits
and any portion of the Liquid Waste Processing System not in operation, prepare and submit to the
Commission within 30 days, pursuant to Technical Specification 6.9.2 [ITS - deleted - pursuant to

10CFR50.4], a Special Report that includes the following information:

1. Explanation of why liquid radwaste was being discharged without treatment, identification of
any inoperable equipment or subsystems, and the reason for the inoperability,

2. Action(s) taken to restore the inoperable equipment to OPERABLE status, and
3. Summary description of action(s) taken to prevent a recurrence.
b. The provisions of Control 3.0.3 are not applicable.

SURVEILILANCE REQUIREMENTS

4.11.1.3.1 Doses due to liquid releases from each unit to UNRESTRICTED AREAS shall be projected at
least once per 31 days in accordance with the methodology and parameters in this manual when Liquid
Waste Processing Systems are not being fully utilized.

4.11.1.3.2 The installed Liquid Waste Processing System shall be considered OPERABLE by meeting
Controls 3.11.1.1 and 3.11.1.2.

01/01/2000 ODCM Rev. 10
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3/4.11 RADIOACTIVE EFFLUENTS

3/4.11.2 GASEOUS EFFLUENTS

GASEOUS EFFLUENT SAMPLING AND ANALYSIS PROGRAM

Radioactive gaseous wastes shall be sampled and analyzed in accordance with the program specified
in Table A4-1 for STPEGS. The results of the radioactive analyses shall be used as appropriate with the
methodologies of Part B of the ODCM to assure that the dose rates due to radioactive materials released in
gaseous effluents from the site to areas at and beyond the site boundary are within the limits of Control
3.11.2.1. '

Radioactive effluent information for gaseous wastes obtained from sampling and analysis programs
shall also be used in conjunction with the methodologies in Part B to demonstrate compliance with the dose
objectives and surveillance requirements of Controls 3/4.11.2.1, 3/4.11.2.2, 3/4.11.2.3, 3/4.11.2.4, and
3/4.11.4.

01/01/2000 ODCM Rev. 10

31



3/4.11 RADIOACTIVE EFFLUENT

3/4.11.2 GASEQUS EFFLUENTS

3/4.11.2.1 DOSE RATE

CONTROLS

3.11.2.1 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 Iodine-131, for Iodine-133, for tritium, and for all radionuclides in particulate form with half-
lives greater than 8 days: Less than or equal to 1500 mrems/yr to any organ.

APPLICABILITY: At all times.

ACTION:

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

SURVEILLANCE REQUIREMENTS

4.11.2.1.1 The dose rate due to noble gases in gaseous effluents shall be determined to be within the
above limits in accordance with the methodology and parameters in this manual.

4.11.2.1.2 The dose rate due to Iodine-131, Iodine-133, tritium, and all radionuclides in particulate form
with half-lives greater than 8 days in gaseous effluents shall be determined to be within the above limits in
accordance with the methodology and parameters in this manual by obtaining representative samples and
performing analyses in accordance with the sampling and analysis program specified in Table A4-1.

01/01/2000 ODCM Rev. 10
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TABLE A4-1

RADIOACTIVE GASEOUS WASTE SAMPLING AND ANALYSIS PROGRAM

MINIMUM LOWER LIMIT OF
SAMPLING ANALYSIS TYPE OF DETECTION
GASEOUS RELEASE TYPE FREQUENCY FREQUENCY ACTIVITY ANALYSIS @LD)® (uCi/ml)
M@ Principal Gamma Emitters® 1x10™*
1. Unit Vent
Grab Sample M H-3 (oxide) 1x10°®
2. All Release Types as Continuous® w? I-131 1x10"2
listed above. Charcoal

Sample 1-133 1x107°

Continuous® W
Particulate Principal Gamma Emitters® 1x10™M!
Sample

Continuous® M
Composite Gross Alpha 1x10™M!
Particulate
Sample

Continuous® Q
Composite Sr-89, Sr-90 1x10™
Particulate
Sample

01/01/2000
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TABLE A4-1 (Continued)

TABLE NOTATIONS

(1) The LLD is defined, for purposes of these specifications, as the smallest concentration of radioactive—
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 measurement system, which may include radiochemical separation:

4.65s, + K
LD =
E*V *222x 10° %Y * ¢4

Where:
LLD=the "a priori" lower limit of detection (microCurie per unit mass or volume),

sy = the standard deviation of the background counting rate or of the counting rate of a blank
sample, as appropriate (counts per minute),

K = the value should be set to 2.71; the value may be set to 0.0 if the background contains 25
or more counts,

E the counting efficiency (counts per disintegration),

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

2.22 x 10° = the number of disintegrations per minute per microCurie,

Y = the fractional radiochemical yield, when applicable,
A = the radioactive decay constant for the particular radionuclide (s™), 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.

It should be recognized that the LLD is defined as an a priori (before the fact) limit representing
the capability of a measurement system and not as an a posteriori (after the fact) limit for a
particular measurement. '
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TABLE A4-1 (Continued)

TABLE NOTATIONS (Continued)

The principal gamma emitters for which the LLD specification applies include the following
radionuclides: Kr-87, Kr-88, Xe-133, Xe-133m, Xe-135, and Xe-138 in noble gas releases; and Mn-
54, Fe-59, Co-58, Co-60, Zn-65, Mo-99, 1131, Cs-134, Cs-137, Ce-141, and Ce-144 in Iodine and
particulate releases. This list does not mean that only these nuclides are to be considered. Other
gamma peaks that are identifiable, together with those of the above nuclides, shall also be analyzed
and reported in the Annual Radioactive Effluent Release Report pursuant to Control 6.9.1.4 as
outlined in Regulatory Guide 1.21, Appendix B, Revision 1, June 1974.

Sampling and analysis shall also be performed following shutdown, startup, or a THERMAL
POWER change exceeding 15% of RATED THERMAL POWER within a 1-hour period.

Tritium grab samples shall be taken at least once per week when the primary coolant or the Refueling
Water Storage Tank contains water with tritium concentrations in excess of 5 uCi/gm as determined
by routine sampling or process knowledge.

(Not used)

The ratio of the sample flow rate to the sampled stream flow rate shall be known for the time period
covered by each dose or dose rate calculation made in accordance with Controls 3.11.2.1, 3.11.2.2,
and 3.11.2.3.

Samples shall be changed at least once per 7 days and analyses shall be completed within 48 hours
after changing, or after removal from sampler. Sampling shall also be performed at least once per 24
hours for at least 7 days following each 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 1-131 concentration in the reactor coolant has not increased more than a factor
of 3; and (2) the noble gas monitor shows that effluent activity has not increased more than a factor of
3.

Amendment 1
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3/4.11 RADIOACTIVE EFFLUENTS

3/4.11.2 GASEOUS EFFLUENTS

3/4.11.2.2 DOSE - NOBLE GASES '

CONTROILS

3.11.2.2 The air dose due to noble gases released in gaseous effluents, 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 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 radioactive noble gases in gaseous effluents exceeding any of
the above limits, prepare and submit to the Commission within 30 days, pursuant to Technical
Specification 6.9.2 [ITS - deleted - pursuant to 10CFR50.4], 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 proposed corrective actions to be taken to assure that subsequent
releases will be in compliance with the above limits.

b. The provisions of Control 3.0.3 are not applicable.

SURVEILLANCE REQUIREMENTS

4.11.2.2 Cumulative dose contributions for the current calendar quarter and current calendar year for noble
gases shall be determined in accordance with the methodology and parameters in this manual at least once
per 31 days.
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3/4.11 RADIOACTIVE EFFLUENTS

3/4.11.2 GASEOUS EFFLUENTS

3/4.11.2.3 DOSE - IODINE-131, JODINE-133, TRITIUM, AND RADIOACTIVE MATERIAL IN

PARTICULATE FORM

CONTROLS

3.11.2.3 The dose to a MEMBER OF THE PUBLIC from Iodine-131, Iodine-133, tritium, and all
radionuclides 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 release of Iodine-131, Iodine-133, tritium, and radionuclides in
particulate form with half-lives greater than 8 days, in gaseous effluents exceeding any of the
above limits, prepare and submit to the Commission within 30 days, pursuant to Technical
Specification 6.9.2 [ITS - deleted - pursuant to 10CFR50.4], 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 proposed corrective actions to be taken to assure that subsequent
releases will be in compliance with the above limits.

b. The provisions of Control 3.0.3 are not applicable.

SURVEILLANCE REQUIREMENTS

4.11.2.3 Cumulative dose contributions for the current calendar quarter and current calendar year for
Iodine-131, Iodine-133, tritium and radionuclides in particulate form with half-lives greater than 8 days
shall be determined in accordance with the methodology and parameters in this manual at least once per 31
days.
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3/4.11 RADIOACTIVE EFFLUENTS

3/4.11.2 GASEOUS EFFLUENTS

3/4.11.2.4 GASEQOUS WASTE PROCESSING SYSTEM

CONTROLS

3.11.2.4 The GASEOUS WASTE PROCESSING SYSTEM shall be OPERABLE and appropriate
portions of this system shall be used to reduce releases of radioactivity when the projected doses in 31 days
due to gaseous effluent releases, from each unit, to areas at and beyond 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

¢. 0.3 mrem to any organ of a MEMBER OF THE PUBLIC.

APPLICABILITY: At all times.

ACTION:

a. With radioactive gaseous waste being discharged without treatment and in excess of the above
limits, prepare and submit to the Commission within 30 days, pursuant to Technical Specificati
6.9.2 [ITS - deleted - pursuant to 10CFR50.4], a Special Report that includes the following
information:
1. Identification of any inoperable equipment or subsystems, and the reason for the inoperability,
2. Action(s) taken to restore the inoperable equipment to OPERABLE status, and
3. Summary description of action(s) taken to prevent a recurrence.

b. The provisions of Control 3.0.3 are not applicable.

SURVEILLANCE REQUIREMENTS

4.11.2.4.1 Doses due to gaseous releases from each unit to areas at and beyond the SITTE BOUNDARY

shall be projected at least once per 31 days in accordance with the methodology and parameters in this
manual when the GASEOUS WASTE PROCESS SYSTEM is not being fully utilized.

4.11.2.4.2 The installed GASEOUS WASTE PROCESSING SYSTEM shall be considered OPERABLE
by meeting Controls 3.11.2.1, and either 3.11.2.2 or 3.11.2.3.
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3/4.11 RADIOACTIVE EFFLUENTS

3/4.11.4 TOTAL DOSE

CONTROLS

3.11.4 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 limited 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:

a.

01/01/2000

With the calculated doses from the release of radioactive materials in liquid or gaseous effluents
exceeding twice the limits of Controls 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 Control 3.11.4 have been
exceeded. If such is the case, prepare and submit to the Commission within 30 days, pursuant to
Technical Specification 6.9.2 [ITS - deleted - pursuant to 10CFR50.4], 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
limits. This Special Report, as defined in 10 CFR Part 20.2203(b), 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 concentrations of
radioactive 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 corrected, the Special Report shall include a request for a
variance in accordance with the provisions of 40 CFR Part 190. Submittal of the report is
considered a timely request, and a variance is granted until staff action on the request is complete.

The provisions of Control 3.0.3 are not applicable.
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3/4.11 RADIOACTIVE EFFLUENTS

3/4.11.4 TOTAL DOSE (Continued)

SURVENLLANCE REQUIREMENTS

4.11.4.1 Cumulative dose contributions from liquid 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 this manual.

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 this manual. This
requirement is applicable only under conditions set forth in ACTION a. of Control 3.11.4.
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3/4.12 RADIOLOGICAL ENVIRONMENTAL MONITORING

SAMPLING AND ANALYSIS PROGRAM

The Radiological Environmental Monitoring Program (REMP) provides representative
measurements of radiation and radioactive materials in those exposure pathways and for those radionuclides
that lead to the highest potential radiation exposure of MEMBERS OF THE PUBLIC resulting from station
operation. This monitoring program is required by Control 3.12.1. The monitoring program implements
Section IV.B.2 of Appendix I to 10 CFR Part 50, and thereby supplements the radiological effluent
monitoring program by verifying that the measurable concentrations of radioactive materials and levels of
radiation are not higher than expected on the basis of effluent measurements and the modeling of the
environmental exposure pathways which have been incorporated into Part B of the ODCM.

The monitoring program as specified at fuel load shall remain in effect for at least the first three
years of commercial operation. Following this period, program changes may be initiated based on
operational experience.

In accordance with Control Surveillance Requirement 4.12.1, a sampling and analysis program shall
be conducted. The implemented Radiological Environmental Monitoring Program, as described in Section
5.0 of Part B of the ODCM, shall as a minimum satisfy the requirements of Table B5-1. Detection
capability requirements and reporting levels for radioactivity concentrations in environmental samples are
shown in Tables AS5-1 and AS5-2, respectively.
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3/4.12 RADIOLOGICAL ENVIRONMENTAL MONITORING

3/4.12.1 MONITORING PROGRAM

CONTROLS

3.12.1 The Radiological Environmental Monitoring Program (REMP) shall be conducted as specified in
Table B5-1 and Table A5-2.

APPLICABILITY: At all times.

ACTION:

a. With the Radiological Environmental Monitoring Program not being conducted as specified,
prepare and submit to the Commission, in the Annual Radiological Environmental Operating
Report required by Control 6.9.1.3, a description of the reasons for not conducting the program as
required and the plans for preventing a recurrence.

b. With the level of radioactivity as the result of plant effluents in an environmental sampling
medium at a specified location exceeding the reporting levels of the REMP when averaged over
any calendar quarter, prepare and submit to the Commission within 30 days, pursuant to Technical
Specification 6.9.2 [ITS - deleted - pursuant to 10CFR50.4], a Special Report that identifies the
cause(s) for exceeding the limit(s) and defines the corrective actions to be taken to reduce
radioactive effluents so that the potential annual dose” to a MEMBER OF THE PUBLIC is less
than the calendar year limits of Controls 3.11.1.2,3.11.2.2, or 3.11.2.3. When more than one o.
the radionuclides in the REMP are detected in the sampling medium, this report shall be
submitted if:

concentration (1) concentration (2)
+ + ...>10
reporting level (1)  reporting level (2)

When radionuclides other than those listed in the REMP are detected and are the result of plant
effluents, this report shall be submitted if the potential annual dose” to a MEMBER OF THE
PUBLIC from all radionuclides is equal to or greater than the calendar year limits of Controls
3.11.1.2,3.11.2.2 or 3.11.2.3. This report is not required if the measured level 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 Environmental Operating Report required by Control 6.9.1.3

The methodology and parameters used to estimate the potential annual dose to a MEMBER OF T'™™
PUBLIC shall be indicated in this report.
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3/4.12 RADIOLOGICAL ENVIRONMENTATL MONITORING

3/4.12.1 MONITORING PROGRAM (Continued)

ACTION: (Continued)

c.  With milk or fresh leafy vegetable samples unavailable from one or more of the sample locations
required by the REMP, identify specific locations for obtaining replacement samples and add
them within 30 days to the Radiological Environmental Monitoring Program given in this manual.
The specific locations from which samples were unavailable may then be deleted from the
monitoring program. Pursuant to Technical Specification 6.14 [ITS 5.5.1], submit with the next
Annual Radioactive Effluent Release Report documentation for a change to this manual including
a revised figure(s) and table to Part B of this manual reflecting the new location(s) with
supporting information identifying the cause of the unavailability of samples and justifying the
selection of the new location(s) for obtaining samples.

d. The provisions of Control 3.0.3 are not applicable.

SURVEILLANCE REQUIREMENTS

4.12.1 The radiological environmental monitoring samples shall be collected pursuant to the REMP from
the specific locations given in the Table B5-1 and figure(s) in this manual, and shall be analyzed pursuant to
the requirements of and the detection capabilities required by the REMP.
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TABLE A5-1

DETECTION CAPABILITIES FOR ENVIRONMENTAL SAMPLE ANALYSIS!®
LOWER LIMIT OF DETECTION®

WATER AIRBORNE PARTICULATE FISH MILK FOOD PRODUCTS SEDIMENT
ANALYSIS (pCi/D) OR GASES (pCi/m?) (pCi/kg, wet)  (pCi/l) (pCi/kg, wet) (pCi/kg, dry)
Gross Beta 4 0.01
H-3 3000
Mn-54 15 130
Fe-59 30 260
Co-58,60 15 130
Zn-65 30 260
Zr-Nb-95 15
I-131 1@ 0.07 1 60
Cs-134 15 0.05 130 15 60 150
Cs-137 18 0.06 150 18 60 180
Ba-La-140 15 15
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TABLE AS5-1 (Continued)

TABLE NOTATIONS

This list does not mean that only these nuclides are to be considered. Other peaks that are
identifiable, together with those of the above nuclides, shall also be analyzed and reported
in the Annual Radiological Environmental Operating Report pursuant to Control 6.9.1.3.

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

The LLD is defined, for purposes of these specifications, as the smallest concentration of
radioactive 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 measurement system, which may include radiochemical separation:

4.658b + K
LLD =
E*V*222 %Y *e™9

Where:

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

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

Sb

K = the value should be set to 2.71; the value may be set to 0.0 if the background
contains 25 or more counts,

E = the counting efficiency (counts per disintegration),
= 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 (s'), and

At the elapsed time between environmental collection, or end of the sample

collecting period, and time of counting(s).

Typical values of E, V, Y, and At should be used in the calculation.
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TABLE A5-1 (Continued)

TABLE NOTATIONS (Continued)

It should be recognized that the LLD is defined as an a priori (before the fact) limit
representing the capability of a measurement system and not as an a posteriori (after the
fact) limit 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 small sample sizes, the presence of interfering nuclides, or other
uncontrollable circumstances may render these LLDs unachievable. In such cases, the
contributing factors shall be identified and described in the Annual Radiological
Environmental Operating Report pursuant to Control 6.9.1.3.

(4) LLD for drinking water samples. If no drinking water pathway exists, the LLD of gamma
isotopic analysis may be used.
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TABLE AS5-2

REPORTING LEVELS FOR RADIOACTIVITY CONCENTRATIONS IN ENVIRONMENTAL SAMPLES

REPORTING LEVELS

WATER  AIRBORNE PARTICULATE FISH MILK FOOD PRODUCTS
ANALYSIS  (pCi/l) OR GASES (pCi/m®) (pCi/kg, wet) (pCi/l) (pCi/kg. wet)
H-3 30,000
Mn-54 1,000 30,000 1000 30,000
Fe-59 400 10,000 400 10,000
Co-58 1,000 30,000 1000V 30,000
Co-60 300 10,000 3000 10,000"
Zn-65 300 20,000 3000 20,000
Zr-Nb-95 400 10,000 4000 10,000)
I-131 2 0.9 500 3 100
Cs-134 30 10 1,000 60 1,000
Cs-137 50 20 2,000 70 2,000
Ba-La-140 200 5,000 300 5,000

(1) SUGGESTED reporting levels added to the required values in proportion to comparable media. These added values are not
required reporting levels but serve as guidance for when it is appropriate to give the Nuclear Regulatory Commission Regional IV
Office a courtesy call. Fish =25 * Water values; Milk = Water values; Food Products = Fish values.
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3/4.12 RADIOLOGICAL ENVIRONMENTAL MONITORING

3/4.12.2 LAND USE CENSUS

As part of the Radiological Environmental Monitoring Program, Control 3/4.12.2 requires
that a land use census be conducted annually during the growing season to identify within a
distance of 8 km (5 miles) the location in each of the 16 meteorological sectors of the nearest
milk animal, the nearest residence, and the nearest garden of greater than 50 m? (500 ft%)
producing broadleaf vegetation.

The land use census ensures that changes in the use of area beyond the SITE
BOUNDARY are identified, and appropriate modifications to the monitoring program and dose
assessment models are made, if necessary. This census satisfies the requirements of Section
IV.B.3 of Appendix I to 10 CFR Part 50.

For the purpose of conducting the land use census as required by Control Surveillance
Requirement 4.12.2, station personnel should determine what survey methods will provide the
necessary results considering the type of information to be collected and its use. For example,
land use census results shall be obtained by using a survey method, or combination of methods,
which may include, but are not limited to, door-to-door surveys (i.e., roadside identification of
locations), aerial surveys, or by consulting local agricultural authorities.

Control 3.12.2.b requires that new locations identified from the census that yield a
calculated dose or dose commitment 20% greater than at a location from which samples are
currently being obtained be added within 30 days to the REMP. These new locations shall be
added to the sampling program only if reliable sampling of the affected pathway(s) can be
devised.
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3/4.12 RADIOLOGICAL ENVIRONMENTAL MONITORING

3/4.12.2 TLAND USE CENSUS

CONTROLS

3.12.2 A Land Use Census shall be conducted and shall identify within a distance of 8 km (5
miles) the location in each of the 16 meteorolog1cal sectors of the nearest milk animal, the
nearest residence, and the nearest garden” of greater than 50 m? (500 ft?) producing broad leaf
vegetation.

APPLICABILITY: At all times.

ACTION:

a. With a Land Use Census identifying a location(s) that yields a calculated dose or dose
commitment greater than the values currently being calculated in Control 4.11.2.3,
pursuant to Control 6.9.1.4, identify the new location(s) in the next Annual Radioactive
Effluent Release 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 location from
which samples are currently being obtained in accordance with Control 3.12.1, add the
new location(s) within 30 days to the Radiological Environmental Monitoring Program
given in Part B of this manual. The sampling location(s) excluding the control station
location, having the lowest calculated dose or dose commitment(s), via the same

o 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 Technical
Specification 6.14 [ITS 5.5.1], submit in the next Annual Radioactive Effluent Release
Report documentation for a change to this manual including a revised figure(s) and
table(s) for Part B of this manual reflecting the new location(s) with information
supporting the change in sampling locations.

c. The provisions of Control 3.0.3 are not applicable.

SURVEILLANCE REQUIREMENTS

4,122 The Land Use Census shall be conducted at least once per 12 months using that
information that will provide the best results, such as by a door-to-door survey, aerial survey, or
by consulting local agriculture authorities, as described in this manual. The results of the Land
Use Census shall be included in the Annual Radiological Environmental Operating Report
pursuant to Control 6.9.1.3.

Broad leaf vegetation sampling 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. Controls for broad leaf vegetation sampling in the REMP shall be followed,
including analysis of control samples.
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3/4.12 RADIOLOGICAL ENVIRONMENTAL MONITORING

3/4.12.3 INTERLABORATORY COMPARISON PROGRAM

CONTROLS

3.12.3  The Interlaboratory Comparison Program shall be maintained to ensure that
independent checks on the precision and accuracy of the measurements of radioactive materials
in environmental sample matrices are performed as part of the quality assurance program for
environmental monitoring. The program shall demonstrate the ability to measure low levels of

- relevant radionuclides in sample matrices corresponding to samples required by the REMP. The
intercomparison program shall maintain traceability to National Institute of Standards and
Technology (NIST), or an equivalent type of traceability.

APPLICABILITY: At all times.

ACTION:

a.  With the Interlaboratory Comparison Program not being performed as required
above, report the corrective actions taken to prevent a recurrence to the Commission
in the Annual Radiological Environmental Operating Report pursuant to Control
6.9.1.3.

b. The provisions of Control 3.0.3 are not applicable.

SURVEILLANCE REQUIREMENTS

4.11.3  The Interlaboratory Comparison Program is described in this manual. A summary of
the results obtained as part of the above required Interlaboratory Comparison Program shall be
included in the Annual Radiological Environmental Operating Report pursuant to Control
6.9.1.3.
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01/01/2000

BASES FOR SECTIONS 3.0 and 4.0

CONTROLS AND SURVEILLANCE REQUIREMENTS

NOTE
The BASES contained in the succeeding pages summarizes the

reasons for the Controls in Section 3.0 and 4.0, but are not part of
these Controls.
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3/4.3 INSTRUMENTATION

BASES

3/4.3.3 MONITORING INSTRUMENTATION

3/4.3.3.10 RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION

The radioactive liquid effluent instrumentation is provided to monitor and control, as
applicable, the releases of radioactive materials in liquid effluents during actual or potential
releases of liquid effluents. The Alarm/Trip Setpoints for these instruments shall be calculated
and adjusted in accordance with the methodology and parameters in this manual to ensure that
the alarm/trip will occur prior to exceeding the limits of Technical Specification 6.8.3g.2 [ITS
5.5.4b] or 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.

3/4.3.3.11 RADIOACTIVE GASEOQOUS EFFLUENT MONITORING INSTRUMENTATION

The radioactive gaseous effluent instrumentation is provided to monitor and control, as
applicable, the releases of radioactive materials in gaseous effluent during actual or potential
releases of gaseous effluents. The Alarm/Trip Setpoints for these instruments shall be calculated
and adjusted in accordance with the methodology and parameters in this manual to ensure that
the alarm/trip will occur prior to exceeding the limits of 10 CFR Part 20. The OPERABILITY
and use of this instrumentation is consistent with the requirements of General Design Criteria 60,
63, and 64 of Appendix A to 10 CFR Part 50. The sensitivity of any noble gas activity monitors
used to show compliance with the gaseous effluent release requirements of Control 3.11.2.2 shall
be such that concentrations as low as 1 x 10 UCi/cc are measurable.
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3/4.11 RADIOACTIVE EFFLUENTS

BASES

3/4.11.1 LIQUID EFFL UENTS

3/4.11.1.1 CONCENTRATION

This control is provided to ensure that the concentration of radioactive materials released
in liquid waste effluents to UNRESTRICTED AREAS will be less than ten times the
concentration levels specified in 10 CFR Part 20, Appendix B, Table 2, 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 the Section I.A design objectives
of Appendix I, 10 CFR Part 50, to a MEMBER OF THE PUBLIC. The concentration limit for
dissolved or entrained noble gases is based upon the assumption that Xe-135 is the controlling
radioisotope.

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

The required detection capabilities for radioactive materials in liquid waste samples are
tabulated in terms of the lower limits of detection (LLDs). Detailed discussion of the LLD, and
other detection limits, can be found in HASL Procedures Manual, HASL.-300 (revised annually);
Currie, L. A., "Limits for Qualitative Detection and Quantitative Determination - Application to
Radiochemistry," Anal. Chem. 40, 586-93 (1968); and Hartwell, J. K., "Detection Limits for
Radioanalytical Counting Techniques," Atlantic Richfield Hanford Company Report ARH-SA-
215 (June 1975).

3/4.11.1.2 DOSE

This control is provided to implement the requirements of Sections ILA, IILLA, and IV.A
of Appendix I, 10 CFR Part 50. The Control implements the guides set forth in Section I 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.”" The dose calculation methodology and parameters in the ODCM
implement the requirements in Section IIL A of Appendix I that conformance with the guides of
Appendix I be shown by calculational 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 this manual for calculating the doses
due to the actual release rates of radioactive materials in liquid 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 10 CFR
Part 50, Appendix L," 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 I," April 1977. '
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3/4.11 RADIOACTIVE EFFLUENTS

BASES

3/4.11.1.2 DOSE (Continued)

This control applies to the release of radioactive materials in liquid effluents from each
unit at the site.

3/4.11.1.3 LIQUID WASTE PROCESSING SYSTEM

The OPERABILITY of the Liquid Waste Processing System ensures that this system will
be available for use whenever liquid effluents require treatment prior to release to the
environment. The requirement that the appropriate portions of this system be used when
specified provides assurance that the releases of radioactive materials in liquid effluents will be
kept "as low as is reasonably achievable." This control implements the requirements of 10 CFR
Part 50.36a, General Design Criterion 60 of Appendix A to 10 CFR Part 50, and the design
objective given in Section II.D of Appendix I'to 10 CFR Part 50. The specified limits governing
the use of appropriate portions of the Liquid Waste Processing System were specified as a
suitable fraction of the dose design objectives set forth in Section ILA of Appendix I, 10 CFR
Part 50, for liquid effluents.

This control applies to the release of radioactive materials in liquid effluents from each
unit at the site.

3/4.11.2 GASEOUS EFFLUENTS

3/4.11.2.1 DOSE RATE

This control is provided to ensure that the dose at any time at and beyond the STTE
BOUNDARY from gaseous effluents from all units on the site will be within the annual dose
limits of 10 CFR Part 20 to UNRESTRICTED AREAS. These limits provide reasonable
assurance that radioactive material discharged in gaseous effluents will not result in the exposure
of a MEMBER OF THE PUBLIC to annual average concentrations exceeding ten times the
limits specified in Appendix B, Table 2 of 10 CFR Part 20. 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. Examples of calculations for such
MEMBERS OF THE PUBLIC, with the appropriate occupancy factors, shall be given in this
manual. 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 or to less than or equal
to 3000 mrems/year to the skin. These release rate limits also restrict, at all times, the
corresponding thyroid dose rate above background to a child via the inhalation pathway to less
than or equal to 1500 mrems/year.
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3/4.11 RADIOACTIVE EFFLUENTS

BASES

3/4.11.2.1 DOSE RATE (Continued)

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

The required detection capabilities for radioactive materials in gaseous waste samples are
tabulated in terms of the lower limits of detection (LLDs). Detailed discussion of the LLD, and
other detection limits can be found in HASL Procedures Manual, HASL.-300 (revised annually);
Currie, L. A., "Limits for Qualitative Detection and Quantitative Determination - Application to
Radiochemistry," Anal. Chem. 40, 586-93 (1968); and Hartwell, J. K., "Detection Limits for
Radioanalytical Counting Techniques," Atlantic Richfield Hanford Company Report ARH-SA-
215 (June 1975).

3/4.11.2.2 DOSE - NOBLE GASES

This control is provided to implement the requirements of Sections ILB, IIl.A and IV.A of
Appendix I, 10 CFR Part 50. The Control implements the guides set forth in Section IL.B 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 gaseous effluents to UNRESTRICTED AREAS will be kept "as low as is
reasonably achievable." The Surveillance Requirements implement the requirements in Section
IN.A of Appendix I that conformance with the guides of Appendix I be shown by calculational
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 dose
calculation methodology and parameters established in this manual for calculating the doses due
to the actual release rates of radioactive materials in liquid 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 10 CFR
Part 50, Appendix I," Revision 1, October 1977; and Regulatory Guide 1.111, "Methods for
Estimating Atmospheric Transport and Dispersion of Gaseous Effluents in Routine Releases
from Light-Water Cooled Reactors,” Revision 1, July 1977. The ODCM equations provided for
determining the air doses at and beyond the SITE BOUNDARY are based upon the historical
average atmospheric conditions.

This control applies to the release of radioactive materials in gaseous effluents from each
unit at the site.
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3/4.11 RADIOACTIVE EFFLUENTS

BASES

3/4.11.2.3 DOSE - IODINE-131, IODINE-133, TRITTUM, AND RADIOACTIVE MATERIAL
IN PARTICULATE FORM

This control is provided to implement the requirements of Sections I.C, IILLA and IV.A of
Appendix I, 10 CFR Part 50. The Controls are the guides set forth in Section II.C of Appendix L
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 materials in gaseous effluents to UNRESTRICTED AREAS will be kept "as low as is
reasonably achievable." The calculational methods specified in the Surveillance Requirements
implement the requirements in Section II.A of Appendix I that conformance with the guides of
Appendix I be shown by calculational 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 calculational methodology and parameters for calculating 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 Effluents for the Purpose of Evaluating Compliance with 10 CFR Part 50,
Appendix I," Revision 1, October 1977; and Regulatory Guide 1.111, "Methods for Estimating
Atmospheric Transport and Dispersion of Gaseous Effluents in Routine Releases from Light-
Water Cooled Reactors," Revision 1, July 1977. These equations also provide for determining
the actual doses based upon the historical average atmospheric conditions. The release rate
controls for Iodine-131, Iodine-133, tritium, and radionuclides in particulate form with half-lives
greater than 8 days, are dependent upon the existing radionuclide pathways to man, in the areas at
and beyond the SITE BOUNDARY. The pathways that were examined in the development of
these calculations were: (1) individual inhalation of airborne radionuclides, (2) deposition of
radionuclides onto green leafy vegetation with subsequent consumption by man, (3) deposition
onto grassy areas where milk animals and meat producing animals graze with consumption of the
milk and meat by man, and (4) deposition on the ground with subsequent exposure to man.

This control applies to the release of radioactive materials in gaseous effluents from each
unit at the site.

3/4.11.2.4 GASEOUS WASTE PROCESSING SYSTEM

The OPERABILITY of the GASEOUS WASTE PROCESSING SYSTEM ensures that
the systems will be available for use whenever gaseous effluents require treatment prior to
release to the environment. The requirement that the appropriate portions of the systems be used,
when specified, provides reasonable assurance that the releases of radioactive materials in
gaseous effluents will be kept "as low as is reasonably achievable." This control implements the
requirements of 10 CFR Part 50.36a, General Design Criterion 60 of Appendix A to 10 CFR Part
50, and the design objective given in Section ILD of Appendix I to 10 CFR Part 50. The
specified limits governing the use of appropriate portions of the system were specified as a
suitable fraction of the dose design objectives set forth in Section II.B and I1.C of Appendix I,

10 CFR Part 50, for gaseous effluents.
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3/4.11 RADIOACTIVE EFFLUENTS

BASES

3/4.11.2.4 GASEOUS WASTE PROCESSING SYSTEM

This Control applies to the release of radioactive material in gaseous effluents from each
unit at the site.

3/4.11.4 TOTAL DOSE

This control is provided to meet the dose limitation of 40 CFR Part 190 that has been
incorporated into 10 CFR Part 20.2203. The control requires the preparation and submittal of a
Special Report whenever the calculated doses due to releases of radioactivity and to radiation
from uranium fuel cycle sources exceed 25 mrems to the whole body or any organ, except the
thyroid, which shall be limited to less than or equal to 75 mrems. For sites containing up to four
reactors, it is highly unlikely that the resultant dose to a MEMBER OF THE PUBLIC will exceed
the dose limits of 40 CFR Part 190 if the individual reactors remain within twice the dose design
objectives of Appendix I, and if direct radiation doses from the reactor units and outside storage
tanks are kept small. The Special Report will describe a course of action that should result in the
limitation of the annual dose to a MEMBER OF THE PUBLIC to within the 40 CFR Part 190
limits. For the purposes of the Special Report, it may be assumed that the dose commitment to
the MEMBER OF THE PUBLIC from other uranium fuel cycle sources is negligible, with the
exception that dose contributions from other nuclear fuel cycle facilities at the same site or within
a radius of 8 km must be considered. If the dose to any MEMBER OF THE PUBLIC is
estimated to exceed the requirements of 40 CFR Part 190, the Special 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 Part 190.11 and 10 CFR
Part 20.2203, is considered to be a timely request and fulfills the requirements of 40 CFR Part
190 until NRC staff action is completed. The variance only relates to the limits of 40 CFR Part
190 and does not apply in any way to the other requirements for dose limitation of 10 CFR Part
20, as addressed in Controls 3.11.1.1 and 3.11.2.1. An individual is not considered a MEMBER
OF THE PUBLIC during any period in which the individual receives an occupational dose..
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3/4.12 RADIOLOGICAL ENVIRONMENTAL MONITORING

BASES

3/4.12.1 MONITORING PROGRAM

The Radiological Environmental Monitoring Program required by this control provides
representative measurements of radiation and of radioactive materials in those exposure
pathways and for those radionuclides that lead to the highest potential radiation exposure of
MEMBERS OF THE PUBLIC resulting from the plant operation. This monitoring program
implements Section IV.B.2 of Appendix I to 10 CFR Part 50 and thereby supplements the
Radiological Effluent Monitoring Program by verifying that the measurable concentrations of
radioactive materials and levels of radiation are not higher than expected on the basis of the
effluent measurements and the modeling of the environmental exposure pathways. Guidance for
this monitoring program is provided by the Radiological Assessment Branch Technical Position
on Environmental Monitoring. The initially specified monitoring program will be effective for at
least the first 3 years of commercial operation. Following this period, program changes may be
initiated based on operational experience.

The required detection capabilities for environmental sample analyses are tabulated in
terms of the lower limits of detection (LLDs). The LLDs required by this manual are considered
optimum for routine environmental measurements industrial laboratories. It should be
recognized that the LLD is defined as an a priori (before the fact) limit representing the capability
of a measurement system and not as an a posteriori (after the fact) limit for a particular
measurement.

Detailed discussion of the LLD, and other detection limits, can be found in HASL
Procedures Manual, HASL-300 (revised annually); Currie, L. A., "Limits for Qualitative
Detection and Quantitative Determination - Application to Radiochemistry," Anal.Chem. 40,
586-93 (1968); and Hartwell, J. K., "Detection Limits for Radioanalytical Counting Techniques,"
Atlantic Richfield Hanford Company Report ARH-SA-215 (June 1975).

3/4.12.2 LAND USE CENSUS

This control is provided to ensure that changes in the use of areas at and beyond the SITE
BOUNDARY are identified and that modifications to the Radiological Environmental
Monitoring Program given in the ODCM are made if required by the results of this census. The
best information from the door-to-door survey, from aerial survey or from consulting with local
agricultural authorities shall be used. This census satisfies the requirements of Section IV.B.3 of
Appendix I to 10 CFR Part 50. Restricting the census to gardens of greater than 50 m” provides
assurance that significant exposure pathways via leafy vegetables will be identified and
monitored since a garden of this size is the minimum required to produce the quantity (26
kg/year) of leafy vegetables assumed in Regulatory Guide 1.109 for consumption by a child. To
determine this minimum garden size, the following assumptions were made: (1) 20% of the
garden was used for growing broad leaf vegetation (i.e, similar to lettuce and cabbage), and (2) a
vegetation yield of 2 kg/m>.
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3/4.12 RADIOLOGICAL ENVIRONMENTAL MONITORING

BASES

3/4.12.3 INTERLABORATORY COMPARISON PROGRAM

The requirement for participation in an Interlaboratory Comparison Program is provided to
ensure that independent checks on the precision and accuracy of the measurement of radioactive
materials in environmental sample matrices are performed as part of the quality assurance
program for environmental monitoring in order to demonstrate that the results are valid for the
purposes of Section IV.B.2 of Appendix Ito 10 CFR Part 50.

01/01/2000 ODCM Rev. 10

59



SECTION 5.0

DESIGN FEATURES
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5.0 DESIGN FEATURES

5.1 SITE

5.1.3 MAP DEFINING UNRESTRICTED AREAS AND SITE BOUNDARY FOR
RADIOACTIVE GASEQOUS AND LIQUID EFFLUENTS

5.1.3 Information regarding radioactive gaseous and liquid effluents, which will allow
identification of structures and release points as well as definition of UNRESTRICTED AREAS
within the SITE BOUNDARY that are accessible to MEMBERS OF THE PUBLIC, shall be as
shown in Figures 5.1-3 and 5.1-4.

The UNRESTRICTED AREA boundary may coincide with the Exclusion (fenced) Area
boundary, as defined in 10 CFR Part 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 liquid
and gaseous effluents as low as is reasonably achievable, pursuant to 10 CFR Part 50.36a.
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SECTION 6.0

ADMINISTRATIVE CONTROLS
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6.0 ADMINISTRATIVE CONTROLS

6.9.1.3 ANNUAL RADIOLOGICAL ENVIRONMENTAL OPERATING REPORT"

6.9.1.3 Routine Annual Radiological Environmental Operating Reports covering the operation of
the unit during the previous calendar year shall be submitted prior to May 1 of each year. The
initial report shall be submitted prior to May 1 of the year following initial criticality.

The Annual Radiological Environmental Operating Reports shall include summaries,
interpretations, and an analysis of trends of the results of the radiological environmental
surveillance activities for the report period, including a comparison with preoperational studies,
with operational 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 summarized and
tabulated results of radiological environmental samples and environmental radiation
measurements in the format of the table in the Radiological Assessment Branch Technical
Position, Revision 1, November 1979 for samples taken during the period at the locations
specified in the Table B5-1 and Figures B4-1 and B4-2 in this manual. In the event that some
individual 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 shall also include the following: a summary description of the Radiological
Environmental Monitoring Program; at least two legible maps  covering all 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; reason for not
conducting the Radiological Environmental Monitoring Program as required by Control 3.12.1,
and discussion of all deviations from the sampling schedule; discussion of environmental sample
measurements that exceed the reporting levels but are not the result of plant effluents, pursuant to
ACTION b. of Control 3.12.1; and discussion of all analyses in which the LLD required was not
achievable.

A single submittal may be made for a multiple unit station. The submittal should combine those
sections that are common to all units at the station.

* One map shall cover stations near the SITE BOUNDARY; a second shall include the more distant
stations.
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6.0 ADMINISTRATIVE CONTROLS

6.9.1.4 ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT’

6.9.1.4Routine Annual Radioactive Effluent Release Reports covering the operation of the unit
during the previous 12 months of operation shall be submitted within 60 days after January 1 of
each year. The period of the first report shall begin with the date of initial criticality.

The Annual Radioactive Effluent Release Reports shall include a summary of the
quantities of radioactive liquid and gaseous effluents and solid waste released from the unit as
outlined in Regulatory Guide 1.21, "Measuring, Evaluating, and Reporting Radioactivity in Solid
Wastes and Releases of Radioactive Materials in Liquid and Gaseous Effluents from Light-
Water-Cooled Nuclear Power Plants," Revision 1, June 1974, with data summarized on a
quarterly basis following the format of Appendix B thereof. For solid wastes, the format for
Table 3 in Appendix B shall be supplemented with three additional categories: class of solid
wastes (as defined by 10 CFR Part 61), type of container (e.g., LSA, Type A, Type B, Large
Quantity) and SOLIDIFICATION agent or absorbent (e.g., cement, urea formaldehyde).

The Annual Radioactive Effluent Release Report to be submitted within 60 days after
January 1 of each year shall include an annual summary of hourly meteorological data collected
over the previous year. This annual summary may be either in the form of an hour-by-hour
listing on magnetic tape of wind speed, wind direction, atmospheric stability, and precipitation (if
measured), or in the form of joint frequency distributions of wind speed, wind direction, and
atmospheric stability.” This same report shall include an assessment of the radiation doses due
to the radioactive liquid and gaseous effluents released from the unit or station during the
previous calendar year. This same report shall also include an assessment of the radiation doses
from radioactive liquid and gaseous effluents to MEMBERS OF THE PUBLIC due to their
activities inside the SITE BOUNDARY (Figures 5.1-3 and 5.1-4) during the report period. All
assumptions used in making these assessments, i.e., specific activity, exposure time, and
location, shall be included in these reports. The meteorological conditions concurrent with the
time of release of radioactive materials in gaseous effluents, as determined by sampling
frequency and measurement, shall be used for determining the gaseous pathway doses. The
assessment of radiation doses shall be performed in accordance with the methodology and
parameters in this manual.

A single submittal may be made for a multiple unit station. The submittal should combine
those sections that are common to all units at the station; however, for units with separate
radwaste systems, the submittal shall specify the releases of radioactive material from each
unit.
™ In lieu of submission with the Annual Radioactive Effluent Release Report, the licensee has
the option of retaining this summary of required meteorological data on site in a file that
shall be provided to the NRC upon request.

01/01/2000 ODCM Rev. 10

66



6.0 ADMINISTRATIVE CONTROLS

6.9.1.4 ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT (Continued)

The Annual Radioactive Effluent Release Report to be submitted within 60 days after
January 1 of each year shall also include an assessment of radiation doses to the likely most
exposed MEMBER OF THE PUBLIC from reactor releases and other nearby uranium fuel cycle
sources, including doses from primary effluent pathways and direct radiation, for the previous
calendar year to show conformance with 40 CFR Part 190, "Environmental Radiation Protection
Standards for Nuclear Power Operation." Acceptable methods for calculating the dose
contribution from liquid and gaseous effluents are given in Regulatory Guide 1.109, Rev. 1,
October 1977.

The Annual Radioactive Effluent Release Reports shall include a list and description of
unplanned releases from the site to UNRESTRICTED AREAS of radioactive materials in
gaseous and liquid effluents made during the reporting period.

The Annual Radioactive Effluent Release Reports shall include any changes made during
the reporting period to the PROCESS CONTROL PROGRAM and to the ODCM, pursuant to
Technical Specifications 6.13 and 6.14 [ITS 5.5.1] , respectively, as well as any major change to
Liquid and Gaseous Radwaste Treatment Systems pursuant to Control 6.15. It shall also include
a listing of new locations for dose calculations and/or environmental monitoring identified by the
Land Use Census pursuant to Control 3.12.2.

The Annual Radioactive Effluent Release Reports shall also include the following: an
explanation as to why the inoperability of liquid or gaseous effluent monitoring instrumentation
was not corrected within the time specified in Control 3.3.3.10 or 3.3.3.11, respectively; and
description of the events leading to liquid holdup tanks or gas storage tanks exceeding the limits
of Technical Specification 3.11.2.6 [ITS 5.5.12b], respectively.
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6.0 ADMINISTRATIVE CONTROLS

6.15 MAJOR CHANGES TO LIQUID AND GASEOUS RADWASTE TREATMENT

SYSTEMS®

6.15.1 Licensee-initiated major changes to the Radwaste Treatment Systems (liquid and

gaseous):

a.  Shall be reported to the Commission in the Annual Radioactive Effluent Release
Report for the period in which the evaluation was reviewed by the PORC. The
discussion of each change shall contain:

1.

A summary of the evaluation that led to the determination that the change could be
made in accordance with 10 CFR Part 50.59;

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

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

An evaluation of the change, which shows the predicted releases of radioactive
materials in liquid and gaseous effluents that differ from those previously
predicted in the License application and amendments thereto;

An evaluation of the change, which shows the expected maximum exposures to a
MEMBER OF THE PUBLIC in the UNRESTRICTED AREA and to the general
population that differ from those previously estimated in the License application
and amendments thereto;

A comparison of the predicted releases of radioactive materials, in liquid and
gaseous effluents, to the actual releases for the period prior to when the change is
to be made;

An estimate of the exposure to plant operating personnel as a result of the change;
and

Documentation of the fact that the change was reviewed and found acceptable by
the PORC.

b. Shall become effective upon review and acceptance by the PORC.

Licensees may choose to submit the information called for in this Control as part of an FSAR

update.
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RADIOLOGICAL CALCULATIONAL METHODS AND PARAMETERS
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Notation Conventions Common throughout Part B to the ODCM

AF Allocation Factor

DF Dilution Factor

Dfi Dose factor for nuclide “i”

Dr Dose rate

D/Q Ground deposition factor for airborne particles :
EC Effluent Concentration from 10CFR20, Appendix B, Table 2, column 2
FHB Fuel-Handling Building

GWPS Gaseous Waste Processing System

LC Limiting Concentration for a liquid or gaseous effluent stream

MAB Mechanical Auxiliary Building

MCR Main Cooling Reservoir

ODCM Offsite Dose Calculation Manual

Qi Release rate for nuclide “i”

RCB Reactor Containment Building

St Shielding factor

SF Safety Factor

SGBS Steam Generator Blowdown System

STP South Texas Project

TGB Turbine-Generator Building

UFSAR Updated Final Safety Analysis Report

X(a,i,)) Matrix values with dimensions of age ““ a”, nuclide “i”, and organ *j”
X/Q Atmospheric dispersion factor for noble gas, tritium, and e

X/Qdepi Atmospheric dispersion factors with depletion for particles and iodine
i Summation over all applicable nuclides

Y path Summation over all applicable environmental pathways to man
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1.0 Introduction

1.1

Purpose

Part B of the Off-site Dose Calculation Manual (ODCM) provides the methods and
parameters used to calculate off-site doses due to routine radioactive liquid and gaseous
effluent releases. This ODCM is a supporting document to the Technical Specifications
for the South Texas Project (STP) and meets the following identified needs:

a.

Section 3.1 of this ODCM describes the methods approved for setting alarm
points on liquid monitors to ensure that the concentrations of radioactive liquid
effluents released to the UNRESTRICTED AREA are limited to ten times the
effluent concentration limits of 10CFR20, Appendix B, Table 2;

Section 3.2 describes the methods approved for setting alarm points on gaseous
monitors to ensure that the dose rate from radioactive noble gas effluents released
to the UNRESTRICTED AREA do not exceed the values specified in Part A,
Control 3/4.11.2.1 of this ODCM,;

Sections 4.1 to 4.4 describe the methods approved for calculating doses and dose
rates to the maximum exposed MEMBER OF THE PUBLIC in the
UNRESTRICTED AREA for comparison with the Control limits of Part A of the
ODCM;

Sections 4.5 and 4.6 describe the conditions under which the liquid and gaseous
waste processing systems are to be operated.

Section 4.7 describes the methods approved for calculating the total dose from the
uranium fuel cycle to the maximum exposed MEMBER OF THE PUBLIC for
comparison with the limits of 40CFR190;

Section 4.8 describes the method approved for calculating doses to MEMBERS
OF THE PUBLIC who may visit STP or travel within the site boundary for
comparison with the limits of 10CFR20.1301;

Section 4.9 outlines how population doses are to be calculated for the Regulatory
Guide 1.121 report.

Section 5.0 describes the Radiological Environmental Monitoring Program
(REMP) including the minimum sampling program and sample locations.

The models used in this ODCM are consistent with "Calculation of Annual Doses to Man
From Routine Releases of Reactor Effluents for the Purpose of Evaluating Comphance
With 10CFR50, Appendix I" (Regulatory Guide 1.109).
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Changes to the methods contained in this document are reviewed and approved by the
Plant Operations Review Committee (PORC) as required by Technical Specification 6.14
[ITS 5.5.1] and revisions are forwarded to the NRC with the Annual Radioactive Effluent
Release Report. However, the general methods presented should accommodate
operational flexibility.

1.2 General Site Description

The South Texas Project (STP) consists of two pressurized water reactor units situated on
a 19-square mile site. The units are similar in design and operate independently with a
minimum of shared systems. Each unit has its own liquid radioactive waste treatment
system and its own ventilation system. Each unit consists of a reactor containment
building, an attached fuel-handling and storage building, an attached mechanical
electrical auxiliary building, and a detached turbine generator building.

The most notable common system is the cooling reservoir into which liquid radioactive
effluents are discharged from both units. Also, the systems which monitor radioactive
releases for each unit report their results to a common computer for the purposes of report
generation and off-site dose calculation.

The site is relatively remote with the nearest resident over two miles from either unit and
with the nearest community about four miles distant. The closest site boundary is nearly
a mile from either unit.

The terrain is coastal plain with farm land and range predominating. The land rises
slowly from sea level 10 miles south of the plant to an elevation of 45 feet 10 miles to the
north. The only topographical relief consists of plant associated structures and shallow
gullies. The methods discussed in this document for calculating off-site doses due to
atmospheric releases were evaluated against this relatively simple terrain.

Dose calculations for liquid effluent releases include considerations for dilution and
radioactive decay in the large cooling reservoir into which releases from both units are
made. These dose estimates are based on off-site discharges from the reservoir to the
Colorado River and the Little Robbins Slough area as a consequence of initial radioactive
effluent releases into the reservoir.
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20

Summary of Release Points and Detector System

2.1 Gaseous Release Points (UFSAR Section 11.3)
The sources of routine releases for each unit at STP are:

1) Turbine-Generator Building (TGB);

2) Reactor Containment Building (RCB);

3) Mechanical Auxiliary Building (MAB);

4) Fuel-Handling Building (FHB);

5) Gaseous Waste Processing System (GWPS);

The gaseous effluents from the RCB, MAB, and FHB ventilation systems, the GWPS, and the
TGB process vents (for deaerator and condenser vacuum pump vents) are routed to a common
exhaust pipe located on the roof of each unit’s Mechanical and Electrical Auxiliary Buildings.
The effluent is monitored for noble gas, sampled for particulates and iodines by the detectors of
RT-8010B at each unit, and then exhausted 22 meters above local grade (local grade is 7 meters
above mean sea level) at an average flow rate of 5660 cubic meters per minute. Figure B2-1
summarizes the system installed at each unit.

Occasionally other atmospheric release points may be important, such as the main steam line
atmospheric dumps, off-normal releases, auxiliary feed pump turbine exhaust, gland steam
condenser vents, and other secondary system steam leaks. An estimate will be made of any such
unmonitored effluent releases prior to off-site dose calculation. These release estimates will be
based on the mass of secondary coolant lost and the nuclide concentrations in the secondary
coolant.

Releases to the atmosphere may be classified into two categories: continuous, and batch releases.
Most releases from STP are continuous with minor variations which are intermittent in nature
and usually of relatively short duration (minutes to hours). These releases are considered
"continuous” in the sense that they occur frequently, may be overlapping, and do not usually
involve a significant fraction of the total activity released in a calendar quarter during any given
hour. An example of such a release is the venting of containment to equalize pressure.
However, those plant evolutions leading to a one-hour release exceeding approximately ten times
the average one-hour release are considered a batch. An example of a batch release is the
operation of the purge fans for a few hours to remove noble gases from containment for
personnel protection reasons. Meteorological data associated with these infrequent periods of
high release shall be reported separately as provided by Regulatory Guide 1.21, Rev. 1, section
C.1.
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2.2 Liquid Discharge Points (UFSAR Section 11.2)

The sources of liquid radioactive discharges are the Liquid Waste Processing System, the TGB
drains, and the Condensate Polishing System regenerates. All liquid effluents are eventually
discharged to the main cooling reservoir (MCR). Some are routed to the liquid radwaste
processing system of each unit for treatment, and some contain such a low concentration of
radioactive material that they require no treatment before discharge. Instrumentation is located as
indicated in Figure B2-2

Radioactive liquids exceeding the discharge limits are routed to the Liquid Waste Processing
System (LWPS) for treatment and batch discharge to the MCR. Prior to discharge, the liquid in
the tank to be discharged is sampled, analyzed, and approved for discharge if the constraints of
the ODCM are met. Batches are monitored during the discharge using a scintillation detector
(RT-8038) mounted off-line from the discharge pipe. The liquid effluent enters the Open Loop
Auxiliary Cooling Water System, then the Circulating Water System, and finally the MCR.
Upon initiation of a high radiation or monitor failure alarm, the monitor automatically terminates
the discharge to the Open Loop Auxiliary Cooling Water System by diverting the flow back to
the waste tanks.

Regenerative liquid waste from the Condensate Polishing system in each TGB can also be a
source of radioactive waste. Condensate Polishing system detector (RT-8042) is located on th
discharge of the system to the MCR via the neutralization basin. Upon detection of high -
radiation or an instrument failure, a signal automatically secures the discharge to the
neutralization basin. After sampling and analyzing the tank contents, flow may be diverted to the
LWPS of the appropriate unit, processed through the neutralization basin, or discharged directly
to the main cooling reservoir.

Liquid effluents from TGB floor drains consisting of leakage from the condensate pump, the low
pressure heater drip pump, the moisture separator drip pump seal leakoff, and other secondary
system leaks are monitored continuously by the TGB drain detector (RT-8041). Upon detection
of high radiation level or detector failure, the detector automatically stops the sump pumps and
initiates alarms. Following sampling and analysis, the contaminated liquid effluent may be
routed to the neutralization basin or radioactive waste processing system as appropriate prior to
discharge into the main cooling reservoir.

The Steam Generator Blowdown System (SGBS) is monitored for control of plant processes.
Under normal conditions there are no discharges from the SGBS, but a process control
instrument (RT-8043) is installed to help identify primary to secondary system leakage. In the
event radioactivity above the high alarm set point is detected or the instrument fails, the detector
initiates the automatic termination of the SGBS discharge to the neutralization basin. Provided
sampling and analysis confirms that the activity is below discharge limits, the SGBS effluent
may be discharged to the main cooling reservoir via the neutralization basin.
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Most liquid effluent discharges are by batch and are sampled and analyzed prior to discharge.
However, discharges not monitored by RT-8038 are not sampled prior to discharge unless a
process detector alarms. Trace levels of activity that may be discharged by such routes are
estimated based on routine sampling of the secondary system water and the estimated mass of
secondary coolant lost. These discharges are considered continuous for tracking purposes.

Liquid radioactive releases from STP originate in the MCR and leave the site to the uncontrolled
environments of the Colorado River, the West Branch of the Colorado, and the Little Robbins
Slough drainage area. Under normal circumstances all radioactive liquid effluents are diluted
into the 150,000 acre-foot (average fill height) reservoir prior to release from the site. From
time-to-time controlled releases may be made to the Colorado River through blowdown
facilities. However, some releases are uncontrollable such as flow from the hydraulic relief wells
surrounding the reservoir or seepage from the spillway gates.

Because of the large capacity of the reservoir, the radionuclide concentrations in these releases
(controlled and uncontrolled) are expected to be a small fraction of the concentration limits listed
in Table 2, Appendix B of the I0CFR20. The nuclide concentrations in waters released from the
reservoir are estimated based on discharges to the MCR, deposition in the MCR, and radioactive
decay. A monitoring program for the MCR and relief well discharges is used as the basis for
confirm