FLORIDA POWER CORPORATION
CRYSTAL RIVER UNIT 3
DOCKET NO. 50-302/LICENSE NO. DPR-72
REQUEST NO. 173, REVISION 1
RADIOLOGICAL EFFLUENT TECHNICAL SPECIFICA,JONS

A. LICENSE DOCUMENT INVOLVED: Technical Specifications

PORTIONS :
INDEX 1.0 Definitions
Solidification Page |
Ventilation Exhaust Treatment System Page la
Liquid Radwaste Treatment System Page la
INDEA 3/4.3.3 Radioactive Liquid Effluent
Monitoring Instrumentation Page 1V
INDEX 3/4.3.3 Radioactive Gaseous Effluent
Monitoring Instrumentation Page 1V
INDEX 3/4.7.13 Liquid Radwaste Treatment
System Page VII
INDEX 3/4.7.13 Waste Gas System Page VII
INDEX 3/4.7.13 Waste Solidification System Page V11
INDEX 3/4.11 Page VIlla
INDEX 3/4.12 Page Villa
INDEX BASES 3/4.7.13.2 Page X1l
INDEX BASES 3/4.7.13.3 Page XI11
INDEX BASES 3/4.7.13.4 Page XI11
INDEX BASES 3/4.11 Page XIlla
INDEX BASES 3/4.12 Page XIlla
INDEX 6.16 Page XVI
1.28 Page 1-6
1.29 Page 1-6
1.30 Page 1-6
1.32 Page 1-7
1.36 Page 1-7
3.3.3.8 Page 3/4 3
4.3.3.8 Page 3/4 3- 42
TABLE 3.3-12 Pages 3/4 3-43 & 3/4 3-44
TABLE 1.3-8 Pages 3/4 3-45 & 3/4 3-46
3.3.3.9 Page 3/4 3-47
4.3.3.9 Page 3/4 4-47
TABLE 3.3-13 Page 2/4 3-48 thru 3/4 3-50
TABLE 4.3-9 Pages 3/4 3-5]1 & 3/4 3-52
3.3.3.10 Page 3/4 5-53
3.7:13.2 Page 3/4 7-49
4.7.13.2 Page 3/4 7-50
3.7.13.3 Page 3/4 7-51
§.7.13.3 Page 3/4 7-52
3.7.13.4 Page 3/4 7-53
4.7.13.4 Page 3/4 7-53
3/4 11 Pages 3/4 11-1 thru 3/4 11-15
3/s.:2 Pages 3/4 12-1 thru 3/4 12-12
BASES 3,4.3.3.8 Page B 3/4 3-6
BASES 3/4.3.3.9 Page B 3/4 3-6
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BASES 3/4.7.13.2 Page B 3/4 7-7

BASES 3/4.7.13.3 Page B 3/4 7-8

BASES 3/4.7.13.4 Page B 3/4 7-8

BASES 3/4.11 Pgs B 3/4 11-1 thru B 3/4 11-4
BASES 3/4.12 Page B 3/4 12-}

6.8 Pages 6-12 thru 6-13b
6.9.1.5(c) Pages 6-14 and 6-14a
6.9.1.5(d) Pages 6-14a thru 6-14c
6.9.2 1 thru p Pages 6-17 and 6-18
6.10 Page 6-19

6.14 Page 6-21

6.15 Page f-21

6.16 Page 6-21

DESCRIPTION OF REQUEST:

This submittal requests the deletion of the Radiological Effluent Technical
Specification (RETS) requirements in the Technical Specificaticns delineated in
the "PORTIONS" section above. This request is consistent with the guidance
provided in Generic Letter 89-01, “Implementation of Programmatic Controls for
Radiological Effluent Technical Specifications in the Administrative Controls
Section of the Technical Specifications and the Rel -ation of Procedural Details
of RETS to the Offsite Dose Calculation Manua. or to the Process Control
Program", dated January 31, 1989.

REASON FO. REQUEST:

The removal of the RETS requirements is requested ‘n accordance with the
guidelines provided in Generic Letter 89-01. This request will provide for the
implementation of programmatic controls in Crystal River Unit 3's Technical
Specifications (1S) conforming to the epplicable regulatory reguirements for
radioactive effluents and for radiological environmental monitoring. Inclusion
of these controls in TS will allow for the relocation of the current radioactive
effluent and environmental monitoring specifications to the Offsite Dose
Calculation Manual (ODCM) and the solid radicactive waste specificatiors to the
Process Control Program (PCP).

Specifically, this request (1) incorporates programmatic controls in the
Administrative Controls section of the TS that satisfy the requirements of 10 CFR
20.106, 40 CFR Part 190, 10 CFR 50.36a. and Appendix 1 to 10 CFR Pa:t 50, (2)
relocates the current specifications involving radioactive effluent monitoring
instrumentation, the control of liquid ari gaseous effluents, equipment
requirements for liquid &nd gasesus effluents, radiological environmental
monitoring, and radiological reporting details from the 1S to the ODCM, (3)
relocates the definition of solidification and the current specifications on
solid radicactive wastes to the PCP, (4) simplifies the associated rep-vting
requirements, (5) simplifies the administrative controls for changes to ti.: ODCM
and PCP, (6) adds record retention requirements for changes to the ODCM and PCP,
and (7) updates the definitions of the ODCM and PCP consistent with these
changes.
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EVALUATION OF REQUEST:

The relocation of the RETS requirements from TS to the ODCM and PCP is consistent
with the Nuclear Regulatory Commission’s Policy Statement on Technical
Specification Improvement. This request will not reduce the level of control
over gaseous and liquid radiocactive effluents or solid wacte management since
programmatic control of the RETS wil) be maintained in the Administyative Section
of the Technical Specifications.

The model specifications listed in Enclosure 3 to Generic Letter B9-01 are
requested to be incorporated in “-ystal River Unit 3's Technical Specifications
to satisfy the requirements -f 10 CFR 20.106, 40 CFR 190, 10 CFR 50.36A, and
Appendix 1 to 10 CFR 50. The definitions of the ODCM and PCP are to be updated
in accordance with Gene ic Letter 89-01 guidance, and the programmatic and
reporting requirements listed 1in the Generic letter are proposed for
incorporation without <change 1in substance as replacement for existing
specifications.

The 10 CFR 50.59 process will be utilized as the control mechanism for the
relocated specifications, and includes requirements for review and acceptance by
the Plant Review Committee (PRC) and approval by the Director, Nuclear Plant
Operations (DPNO) prior to implementation., This will ailow Florida Power
Corporation to make changes to the specifications which will maintain conformance
with Federal, State, anc other anolicable regulations and will not adversely
impact the accuracy and r.liability of effluent, dose, or setpoint calculations.
The implementing procedures for the relocated specifications shall also be
controlled in accordance with 10 CFR 50.59 and require PRC and DNPO review and
approval prior to use.
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SHOLLY EVALUATION:

Florida Power Corporation proposes that this amendment does not involve a
significant hazards consideration, The removal or, as appropriate, update of the
Radiological Effluent Technical Specifications (RETs) will provide for the
implementation of programmatic controls in Crystal River Unit 3's Technical
Specifications conforming to the applicable regulatory requirements for
radioactive effluents and for radiological environmental monitoring which will
allow for relocation of these specifications to the Offsite Dose Calculation
Manual and the Prucess Control Program. This action is consistent with the
guidance provided in Generic Letter 89-01.

1. Operation of the facility in accordance with the proposed amendment would
not involve a significant increase in the probability of occurrence or
consequences of an accident previously evaluated. This change s
administrative in nature since the existing RETS requirements will be
relocated to the ODCM and PCP and will be controlled by the requirements
stipulated in the Administrative Section of the Technical Specifications.
Therefore, the probability of occurrence 1s not increased and the
consequences of previously evaluated accidents is not affected,

2. Operation of the facility with the proposed amendment would not create the
possibility of a new or different kind of accident from any accident
previously evaluated. As stated above, the requirements of RETS will be
incorporated into the ODCM and PCP with specific administrative controls
remaining in the Technical Specifications and that this change is
administrative in nature and is consistent with the guidance provided in
Generic Letter 89-01.

3. Operation of the facility in accordance with the proposed amendment would
not involve & significunt reduction in a margin of safety. These changes do
not reduce the margin of safety as the existing requirements will be
maintained as part of the ODCM and PCP and will provide for adequate control
over radioactive effluent releases, solid waste management, and radiological
environmental monitoring activities.

S



LIST OF ATTACHMENTS

ATTACHMENT 1 - Pruposed replacement Technical Specification pages
ATTACHMENT 2 - Summary of changes for TSCRN 173, Revision 1

ATTACHMENT 3 - Draft Offsite Dose Calculation Manual revision

ATTACHMENT 4 - Draft Process Control Program revision (affected pages only)
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QLEINITIONS

SECTION

1.0 OEFINITIONS

CRYSTAL RIVER - UNIT 3

DEFINED TERMS

THERMAL POWER

RATED THERMAL POWER
OPERATIONAL MODE

ACTION

OPERABLE - OPERABILITY
REPORTABLE EVENT
CONTAINMENT INTEGRITY
CHANNEL CALIBRATION
CHANNEL CHECK

CHANNEL FUNCTIONAL TEST
CORE ALTERATION

SHUTDOWN MARGIN
IDENTIFIED LEAKAGE
UNIDENTIFIED LEAKAGE
PRESSURE BOUNDARY LEAKAGE
CONTROLLED LEAKAGE
QUADRANT POWER TILT

DOSE EQUIVALENT [-131

E - AVERAGE DISINTEGRATION ENERGY
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RLEINITIONS

SECTION

1.0 DECINITIONS (Continued)

STAGGERED TEST BASIS
FREQUENCY NOTATION
AXTAL POWER IMBALANCE

REACTOR PROTECTION SYSTEM RESPONSE TIME
ENGINEERED SAFETY FEATURE RESPONSE TIME

PHYSICS TESTS

SOURCE CHECK

PROCESS CONTROL PROGRAM (PCP)
OFFSITE DOSE CALCULATION MANUAL
WASTE GAS SYSTEM
PURGE - PURGING

VENTING

INDEPENDENT VERIFICATION
MEMBER(S) OF THE PUBLIC

SITE BOUNCARY

UNRESTRICTED AREA

CORE OPERATING LIMITS REPORT
OPERATIONAL MODES (TABLE 1.1)
FREQUENCY NOTATION (TABLE 1.2)

CRYSTAL RIVER - UNIT 3 la
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3/4.2.1 AXIAL POWER IMBALANCE 3/4
3/6.2.2  NUCLEAR HEAT FLUX HOT CHANNEL FACTOR - Fq 3/4
3/4.2.3 NUCLEAP ENTHALPY RISE HOT CHANNEL FACTOR - F:” 3/4
3/4.2.4 QUADRANT POWER TILY 3/4
3/4.2.5 DONB PARAMETERS 3/4
3/4.3 _INSTRUMEN(ATION
3/4.3.1 REACTOR PROTECTION SYSTEM INSTRUMENTATION 1/4
3/4.3.2 ENGINEERED SAFETY FEATURE ACTUATION SYSTEM
NSTRUMENTATION 3/4
3/4,.3.3 MONITORING INSTRUMENTATION
Radiation Monitoring Instrumentation 3/4
Incore Detectors 3/4
Seismic Instrumentation 3/4
Meteorological ' strumentation 3/4
Remote Shutdown Instrumentation 3/4
Post-accident Instrumentation 3/4
Fire Detection Instrumentation 3/4
Waste Gas Decay Tank - Explosive Gas
Monitoring Instrumentation 3/4
Toxiz Gas Systems
Chlorine Detection /4
- Sulfur Dioxide Detection 3/4

CRYSTAL RIVER - UNIT 3

v

Amendment No.
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22
-26
-28
31
-34
-37
-40

-83

-5%
-56



SECTION
3/4.7 __ PLANT SYSTEMS
3/4.7.2  STEAM GENERATOR PRESSURE/TEMPERATURE LIMITATION
3/4.7.3 CLOSED CYCLE COOLING WATER SYSTEM
Nuclear Services Closed Cycle Cooling System
Decay Heat Closed Cycle Cooling Water System
3/4.7.4  SEA WATER SYSTEM
Nuclear Services Sea Water System
Decay Heat Sea Water System
3/4.7.5 ULTIMATE HEAT SINK
3/4.7.6 FLOOD PROTECTION
3/4.7.7 CONTROL ROOM EMERGENCY VENTILATION SYSTEM
3/4.7.8  AUXILIARY BUILDING VENTILATION EXHAUST SYSTEM
3/4.7.9  HYDRAULIC SNUBBERS
3/4.7.10 SEALED SOURCE CONTAMINATION
3/4.7.11 FIRE SUPPRESSION SYSTEMS
Water System
Deluge and Sprinkler Systems
Halon System
Fire Hose Stations
3/4/7.12 PENETRATION FIRE BARRIERS
3/4.7.13 RADIOACTIVE WASTE SYSTEMS
Wuste Gas Decay Tanks
Waste Gas Decay Tank - Explosive Gas Mixture
CRYSTAL RIVER - UNIT 3 Vil

3/4

3/4
3/4

3/4
3/4
3/4
3/4
3/4
3/4
3/4
3/4

3/4
3/4
3/4
3/4
3/4

3/4
3/4

Amendment No.

7-13

7-14
7-15

7-16

7-18
7-19
7-20
7-23
7-2%
7-3%

7-38
7-4]1
7-44
7-45
7-47

7-48
7-54
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INDEX
BASLS
SECTION PAGE
3/4.1. . PLANT SYSTEMS
3/4.7.1 TURBINE CYCLE B34 7-1
3/4.7.2  STEAM GENERATOR PKcSSURE/TEMPERATURE LIMITATION B 3/4 73
3/4.7.3  CLOSED CYCLE COOLING WATER SYSTEM B3/4 7-3
3/4.7.4  SEA WATER SYSTEM B3/4 73
3/4.7.5 ULTIMATE HEAT SINK B 3/4 7-4
3/4.7.6  FLOOD PROTECTION B3/4 7-4
3/4.7.7 CONTROL ROOM EMERGENCY VENTILATION SYSTEM B3/4 7-4
3/4.7.8  AUXILIARY BUILDING VENTILATION EXHAUST SYSTEM B3/4 7-5
3/4.7.9  HYDPAULIC SNUBBERS B3/4 75
3/4.7.10 SEALED SOURCE CONTAMINATION B34 70
3/4.7.11 FIRE SUPPRESSION SYSTEMS B3/4 76
3/4.7.12 PENETRATION FIRE BARRIERS B3/4 7-6
3/4.7.13.1 WASTE GAS DECAY TANKS B 3/4 7-7
3/4.7.13.2 DELETED
3/4.7.13.3 DELETED
3/4.7.13.4 DELETED
3/4.7.13.5 EXPLOSIVE GAS MIXTURE B 3/4 7-8
CRYSTAL RIVER - UNIT 3 X11 Amendment No.




CRYSTAL RIVER - UNIT 3

-DELETED-
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Amendment No.
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LI TUTHIET U LTS S — - -
SECTION PAGE
Meeting Frequency 6-9
Quorum 69
Review 6-9
Audits 6-10
Authority 6-11
Records 6-11
6.6 REPORTABLE SYENT ACTION 6-11
Gl SAEETY LIMIT YIDLATION 212
6.8 PROCEDURES 6-12
6.9 REPORTING REQUIREMENTS
6.9.1 ROUTINE REPORTS 6-13
Startup Reports 6-13
Annual Reports 6-14
Monthly Oparating Report 6-15
6.9.2 SPECTAL REPORTS 6-17
6,10 RECORD RETENTION 618
611 RADIATION PROTECTION PROGRAM 619
6.2 . HIGH RADIA.LON ARFA 6-19
6,13 ENVIRONMENTAL QUALLFICATION 6-20
6.18 __ PROCESS CONTROL PROGRAM 6-20
615  OFFSITE DOSF CALCULATION MANUAL 6-2.

6.16 _ _ DELETED

CRYSTAL RIVER - UNIT 3 Xl
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RELINLLIONS —

1.25 The ENGINLERED SAFETY FEATURE RESPONSE TIME shall be that *‘me interval
from when the monitored parameter exceeds its [5F actuation set,vint at the
channe)l sensor until the ESF equipment is capable of pertorming its safety
function (1.e., the valves travel to their required positions, pump discharge
pressures reach their required values, etc.). Times shall include diesel
gensrator starting and sequence loading delays where applicable.

PHYSICS TEST§

1.26 PHYSICS TESTS shall be those tests performed to measure the fundamental
nuclear characteristics of the reactor core and related in ° mentation and 1
described in Chapter 1% of the FSAR, 2) authorized under the provisions of 10 CF
50.59, or 3) otherwise approved vy the Commission,

SOURCE CHECK

1.27 A SOURCE CHECK shall be the qualitative assessment of channel response when
the channel sensor is exposed to a radipactive source,

PROCESS CONTROL_PROGRAM (FCP)

1.28 The PROCESS CONTROL PROGRAM shall contain the current formulas, sampling,
analyses, test, and determinations to be made to ensure that processing and
packaging of solid radioactive wastes based on demonstrated processing of actual
or simulated wet solid wasies will be accomplished in such a way as to assure
compliance with 10 CFR Parts 20, 61, and 71, State regulations, burial ground
requirements, and other requirements governing the disposal of solid radiocactive
waste.

1.29 DELETED

QFFSITE DOSE CALCULATION MANUAL (ODCM)

1.30 The OFFSITE DOSE CALCULATION MANL L shall contain the methodology and
parameters used in the calculation of offsite doses resulting from radioactive
grseous and liquid effluents, in the calculation of gaseous and liguid effluent
monitoring Alarm/Trip Setpoints, and in the conduct of the Environmental
Radiological Monitoring Program, The ODCM shall alse contain (1) the Radioactive
Effluent Controls and Radiological Environmental Monitoring Pro?rams required by
Section 6.8.4 and (2) descriptions of the information that should be included in
the Annual Radiological Environmental Operating and Semi-annual Radioactive
Effluent Release Reporvts required by Specifications 6.9.1.5c and 6.9.1.5d.

1.3]1 A WASTE GAS SYSTEM 15 any equipment (e.g., tanks, vessels, piping) capable
of collecting primary coolant system offgases from the primary system and
providing for delay or holdup for the purpose of reducing the tota! radiocactivity
prior to release to the unvironment,

CRYSTAL RIVER - UNIT 3 1-6 Amendment No.
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RELINITIONS —

1.32 DELETED
PURGE - PURGING

1.33 PURGE or PURGING 1s the controlled process of discharging air or gas from
a confinement to maintain temperature, pressure, humidity, concentration o« giher
porlting condition, in such a manner that replacement air or gas is reguired (o
purify the confinement .

YENTING

1.3 VENTING 1s the controlled process of discharging air or gas from a
confinement to maintain temperature, pressure, humidity, concentration or other
operating condition, in such a menner that replacement air or gas is not provided
or required during VENTING, Vent, used in system names, does not imply a VENTING
process.

INDEPEY QENT VERIFLC 10N

1.35 [INDEPENDENT VE "CJCATION 1s a separate act of confirming or substantiating
that an activity or © ndition has been completed or implemented, in accordance
with specified requirements, by an individual not associated with the original
determination that the activity or condition was completed or implemented in
accordance with specified requirements.

1.36 DELETED

CRYSTAL RIVER - UNIT 3 1-7 Amendment No.




-DELETED-

CRYSTAL RIVER - UNIT 3 /4 3-42 Amendment No.
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-DELETED-

CRYSTAL RIVER - UNIT 3 3/4 3-43 Amendment No.




-DELETED

CRYSTAL RIVER - UNIT 3 3/4 3-44 Amendment No.



-DELETED-
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CRYSTAL RIVER - UNIT 3 3/6 3-45 Amendment No.
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-DELETED-

CRYSTAL BIVER - UNIT 3 /4 3-46 Amendment No.
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-DELETED

CRYSTAL RIVER - UNIT 3 3/4 3-48 Amendment No.
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CRYSTAL RIVER - UNIT 3 3/4 3-49 Amendment No.



DELETED

CRYSTAL RIVER - UNiT 3 3/4 31-50 Amendment No.
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-DELETED

3/4 3-51
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Amendment No.



WASTE GAS DECAY TANK - EXPLOSIVE GAS MONITORING INSTRUMCNTATION

AMLLING CONDLTION FOR QPERATION e -
3.3.3.10 The Waste Gas Decay Tanks shall have one hydrogen and one oxygen
monitoring channel OPERABLE.

AFPLICABILITY: During WASTL GAS SYSTIM operation,

ACTION: &, With the number of OPERABLE channels less than required above,
operation of this system, may continue, provided grab samples are
collected and analyzed:

(1) at least once per 4 hours during degassing operations
(2) at least once per 24 hours during other operations

b, 1f the affected channgl(s) cannot be returned to OPERABLE status
within 30 days, submit a special report to the Commission
pursuant to Specification 6.9.2 within 30 days describing the
reasons for inoperability and a schedule for corrective action,

¢. The provisions of 3.0.3 and 3.0.4 are not applicable.
SURVELLLANCE REQUIREMENTS
4.9.3,10 The Waste Gas Decay Tank explogive gas monitoring instrumentation shall

be demonstrated operable by performing the CHANNEL CMECK, CHANNEL FUNCTIONAL
TEST, and CHANNEL CALIBRATION at the freguencies shown in Table 4.3.10,

CRYSTAL RIVER - UNIT 3 3/4 3-53 Amendment No.
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-DELETED-

CRYSTAL RIVER - UNIT 3 3/4 7-49 Amendment No.




DELETED

CRYSTAL RIVER UNIT 3 i/4 7-%0 Amendment Neo.
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CRYSTAL RIVER - UNIT 3

-DELETED

3/4

11-5

Amendment No.
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DELETED

CRYSTAL RIVER - UNIT 3 3/4 11-6 Amendment No.
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CRYSTAL RIVER -

UNIT 3

-DELETED-

3/ 11-10

Amendment No.
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3/4 11-11

Amendment No.
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CRYSTAL RIVER - UNIT 3 Amendment No.
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-DELETED-

CRYSTAL RIVER - UNIT 3 3/4 12-2 Amendment No.



-DELETED-

CRYSTAL RIVER - UNIT 3 3/ 12-3 Amendment No.
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CRYSTAL RIVER - UNIT 3 3/4 12-4 Amendment No.
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CRYSTAL RIVER - UNIT 3 3/4 12-5% Amendment No.
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CRYSTAL RIVER - UNIT 3 3/4 12-7 Amendment No.
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CRYSTAL RIVER - UNIT 3 3/4 12-9 Amendment No.
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CRYSTAL RIVER UNIT 3 3/4 12-10 Amendment No.
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3/4.3 INSTRUMENTATION
BASLS,

3/4.3.3.8 DELETED
3/4.3.3.9 DELETED

3/4.3.3.10 WASTE GAS DECAY TANK - EXPLOSIVE GAS MONITORING
INSTRUMENTAT ION

The OPERABILITY of the Waste Gas Decay Tank explosive gas monitoring
instrumentation or the sampling and analysis program required by this
specification provides for the monitoring (and controlling) of potentially
explosive gas mixtures in the Waste Gas Decay Tanks.

3/4.3.3.11 TOXIC GAS SYSTEMS

The OPERABILITY of the toxic gas systems ensures that sufficient capability is
available to promptly detect ana initiate protective action in the event of an
accidental toxic gas release. This capability is required to protect control
room personnel and is consistent with guidance provided in Regulatory Guide 1.78,
"Assumptions fer Evainating the Habitability of a Nuclear Power Plant During a
Postulated Chemical Release', June 1974 and Regulatory Guide 1.95, "Protection
of Nuclear Power Plant Control Room Operators Against an Accidental Chlorine
Release", Revision 1, January 1977,

The chlorine detection system is designed so that a chlorine concentration of 1%
ppm by volume is not exceeded in the control room within 2 minutes after
detection,

The sulfur dioxide detection system is designed so that a sulfur dioxide
concentration of 40 pow by volume is not exceeded in the control room within 2
minutes after detection,

CRYSTAL RIVER - UNIT 3 B 3/4 3-6 Amendment No.




PLANT SYSTEMS

3/4.7.13.1 WASTE GAS DECAY TANKS

Restricting the quantity of radicactivity contained in each waste gas decay tank
provides assurance that in the event of a simultaneous uncontrolled release of
all of the tanks’ contents, the resulting total bedy exposure to an individual
at the nearest exclusion area boundary will not exceed 0.5 rem. This is
consistent with FSAR accident analyses.

3/4.7.13.2 DELETED

CRYSTAL RIVER - UNIT 3 B 3/4 7-17 Amendment No.




This specification is provided to ensure that the concentration of potentially
explosive gis mixtures contained in the Waste Gas Decay Tanks is maintained below
the flammability limits of hydrogen and oxygen. Maintaining the concentration
of hydrogen and oxygen below their flammability Timits provi.des assurance that
the releases of radioactive materials will be controlled in conformance with the
requirements of General Design Criterion 60 of Appendix A to 10 CFR Part 50.
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The following actions shall be taken in the event a Ssfety Limit is
violated:

i :ho facyivvy shall be placed in at least HOT STANDBY within one

our.

b. The Safety Limiyv violation shal! be reported to the Commission,
the Vice President, Nuclear Operations. and to the NGRC within 24
hours.

¢. A Safety Limit Violation Report shall be prepared. The report
shall be reviewed by the PRC. This re,ort shall describe (1)
applicable circumstances preceding the violation, (2) effects of
the violation upon facility components, systems or structures and
(3) corructive action taken to prevent recurrence,

d. The Safety Limit Violation Report shall be submitted to the
Commission, the NGRC and the Vice President, Nuclear Operations
within 14 davs uf the violation. A separate Licensee Event Report
deed not be submitted ‘¢ the Safety Limit Violation Report meets
the requirements of 10 CFR 50.73 (b) in addition to the
requirements above.

6.8 PROCENURLS AND PROGRAMS
6.8.] SCOPE

Written procedures shall be established, implemented and maintained
covering the acti ities referenced below:

The applicable procedures recommended in  Appendix "A" of
Regulatory Guide 1,33, November, 1972.

Refueling operations.

Surveillance and test activities of safety related equipment.
Security Plan implementation,

Emergency Plen implementation.

Fire Protection Plan implementation.

“ystems Integrity Program implementation,

lodine swnitoring Program implementation,

PROCESS CONTROL PRNGRAM implementation.

CRYSTAL RIVER - UNIT 3 6-12 Amendment No.
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ARMINISIRALIVL CONIROLS -

6.8 PROCEQURLS AND PROGRAMS (Contioued)

6.8.2
6.8.2.1

6.8.2.2

6.8.2.3

. OFFSITE DOSE CALCULATION MANUAL implementation,

k. Quality Assurance Program for effluent and en\ironmental
monitering.

REVIEW PROCESS

Each procedure and administrative policy of 6.8.1 above, and changes
}h:;ota. shall be reviewed and approved prior to implementatinn as
ollows!:

a. The Emergency Plan, Security Plan, Fire Protection Plan and
implementing procedures, Administrative Instructions and thoso
test procedures associated with plant modifications that affect
nuclear safety shall be reviewed and approved by the PRC and the
Director, Nuclear Plant Operations prior to impleaentation,

b. Ftor al) other procedures, the review cycle shall consist of: an
intradepartmental review by a Qualified Reviewer, and inter-
disciplinary review by Qualified Reviewer(s) in interfacin
departments, as specified in administrative procedures, an
approval by the responsible Superintendent or Manager, &3
specified by adninistrative procedures. Tae PRC shall then review
the 10 CFR 50.59 evaluation within 14 days of approval,

The training and qualification of Qualified Reviewers shall be
govorntd by administrative procedures, with final certification by the
irector, Nuclear Plant Operations. Recertificalion will be requ’red
on @ perfodic basis and upon transfer between departments. As a
minimum, ali Qualified Reviewers shall meet the requirements of ANSI
NIB.3-1971, Sections 4.2, 4.3, 4.4, or 4.6, or the equivalent,

Each procedure and administrative policy of 6.8.1 shall be reviewed on
a periodic basis as set forth in administrative procedures.
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b8 TROCRDURES ANG PROGRAMS (Continued)

6.8.3 lemporary changes to procedures of 6.8.1 above may be made proyided:

4. The intent of the original procedure is not altered,

b. The change is approved by two members of the plant management
staff, at least one of whom holds a Senior Reactor Operator's
License.

¢, The chan?c 1% documented and subsequently reviewed and approved
within J4 days of implementation, 1in accordance with the
requirements of Specification 6.8.2

6.8.4 The following programs shall be establisheo, implemented, and
maint “ined:

a. Radioactive £ffluent Controls Program

A program shall be provideu confOrmtn? with 10 CFR 50.36a for the
control of radioactive effluents and for maintaining the doses to
MEMBERS OF THE PUBLIC from radioactive effluents as low as
reasongbly achievabie. The program (1) shall be contained in the
OGCM, (2) shall be implemented by operating procedures, and (3)
shall include remedial actions to be taken whenever the ?rogram
l:mits are exceeded, The program shall include the following
elements:

1) Limitation: on the opergbility of radiocactive liquid and
gaseous monitoring instrumentation including surveillance
tests and setpoint oetermination in accordance with the
methodology in the ODCM,

2) Limitations on the corcentrations of radioactive materia)
released in 1iquid effluents to UNRESTRICTED AREAS conforming
to 10 CFR Part 20, Appendix B, Table 11, Column 2,

3) Monitoring, sampling, and analysis of radioactive liquid and
gaseous effluents in accordance with 10 CFR 20,106 and with
the methodology and parameters in the ODCM,

4) Limitations on the annual and aquarterly doses or dose
commitment to & MEMBER OF THE PUBL'C vyom radiocactive
materials in liguid effluents released from the unit to
UNRESTRICTED AREAS conforming to Appendix 1 to 10 CFR Part 50,

5) Determination of cumulative and projected dose contributions
from radioactive effluents for the current calendar quarter
and current calendar year in accordance with the methodology
and parameters in the ODCM at least every 31 days,
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ARMUNISTRALINE CONIROLS
6.8.40  Radigactive Lffluent Convrols Program {(Continued)

| 6) Limitations on the operability and use of the liguid and
f gaseous effluent treatment systems to ensure that the
appropriate portions of these systems are used to reduce
releases of radiocactivity when the projected dises in a 3]-da
period would exceed 2 percent of the guidelines for the annua
gos: gg dose commitment conforming to Appendix 1 to 10 CFR

‘r ]

7) Limitations on the dose rate resulting from radicactive
material released in gaseous effluents to areas beyond the
SITE BOUNDARY conforming to the doses associated with 10 CFR
Part 20, Appendix B, Table 11, Column 1,

8) Limitations on the annual and quarterly air doses resultin
from noble gases released in gaseous effluents from the uni
to areas beyond the SITE BOUNDARY conforming to Appendix | to
10 CFR Part 50,

9) Limitations on the annual and ?uarterly doses to a MEMBER OF
THE PUBLIC from lodine-131, lodine-133, tritium, and all
radio-nuclides in particulate form with half-lives greater
than 8 days in gaseous effluents released from the unit to
areas beyond the SITE BOUNDARY conforming to Appendix | to 10
CFR Part 50, and

10) Limitations on the annual dose or dose commitment to any
MEMBER OF THE PUBLIC due to releases of radioactivity and to
rldilt;on from uranium fuel cycle sources conforming to 40 CFR
Part 190,

b. Radielogical Environmental Monitoring Program

l

| A program shall be provided to monitor the radiation and radio-
| ruclides in the environs of the plant, The program shall provide
| (1) representative measurements of radicactivity in the highest
potential exposure pathways, and (2) verification of the accurac

of the effluent monitoring program and modeling of environmenta

exposure pachways. The program shall (1) be contained in the
ODCM, (2) conform to the guidance of Appendix | to 10 CFR Part 50,
and (3) include the following:

1) Monitoring, sampling, analysis, and reporting of radiation and
radionucliides in the environment 1in accordance with the
methodo ogy and parameters in the ODCM,
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6.5.4b

Radioiagical Environmental Monitering Program (Continued)

2) A Land Use Census to ensure that charges in the use of areas
at and beyond the SITE BUUNDARY are identified and that
modifications te the monitoring program are made if required
by the resuits of this census, and

3) Participatien in an Interlaboratory Comparison Program to
ensure that independent checks on the precision and accurac
of the measurenents of radicactive materials in environmenta
sample matrices are performed as part of the quality assurance
program for enviroamental monitoring,

6.9 REPORTING REOUIREMENTS

ROUTINE REPORTS
6.9.1 In addition to tha applicable reporting requirements of Title 10, Code

of Federal Regulations, the following reports shall be submitted to
the Director of the Regional Office of Inspection and Enforcement
unless otherwise noted.

STARTUP REPORTS

6.9.1.1

6.9.1.2

6.9.1.3

A summary report of plant startup and power escalation testing will be
submitted following (1) receipt ot an operating license, (2) amendment
to the license involving a planned increase in power level, (3)
installation of fuel that has a different design or has been
manufactured by a different fuel supplier, and (4) modifications that
may have significantly altered the nuclear, thermal, or hydraulic
performance of the plant.

The startup report shall address each of the tests identified in the
FSAR and shall include a description of the measured values of the
operating conditions or characteristics obtained during the test
program and a comparison of these values with design predictions and
specifications. Any corrective actions that were required to obtain
satisfactory operation shall also be described. Any additional
specific details reqguested in license conditions based on other
commitments shall be included in this report.

Startup reports shall be submitted within (1, 90 days following
completion of the startup test program, (2) 90 days follouinz
resumption or commencement of commercial power operation, or (3)
months following initial criticality, whichever is earliest. If the
Startup Report does not cover all three events, (i.e., initial
criticality, completion of startup test program, and the resusption or
commencement of commercial power operation), supplementary reports
shall be submitted at 'east every three months until all three events
have teen completed,
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ADMINISIRATINE CONTROLS

ANNUAL AND SEMIANNUAL REPORTS

6.9.1.4 Annual reports covering the activities of the unit as described belew
for the previous calendar year shali be submitted grior to Marck ! of each year.
The initial roport shall be submitted prior to March 1 of the year following
initial criticality,

6.9.1.5 Reports required on an annual basis shall include:

A tabulation of the number of station, wtility, and other
personnel (including contractors) receiving exposures greater than
100 mrem/yr. and their assgctated man-rem exposure according to
work and job functions!, @e.9., reactor operations and
surveillance, inservice inspection, routine maintenance, special
maintenance (describe maintenance), waste processing, and
refueling. The dose assignments to various duty functions may be
estimated based on pocket dosimeter, TLD, or film badge
measurements. Small exposures totaling less than 20 percent of
the individual total dose need not be accounted for. In the
aggregate, at least B0 percent of the total whole body dose
re” “ived from external sources should be assigned to specific
ma_.r work functions,

A 1ist of the reactor vessel material surveillance capsules
installed in the reactor at the end of the report period and a
summary of any withdriwals or insertions of capsules during the
report period. In supplying this information, the ownership of
each capsule shall be indicated and the irradiation location in
the vessel of each capsule which was inserted during the report
period shall be identified.

Annual Radiological Environmental Operating Report

The Annual Radiological Environmental Operating Report coverin?
the operation of the unit during the previous calendar year shal
be submitted before May 1 of each year. The report shall include
summaries, interpretations, and analysis of trends of the results
of the Radiological Environmental Monitoring Program for the
reporting period. The material provided shall be consistent with
the objectives outlined in (1) the ODCM and (zg Sections 1V.B.2,
IV.B.3, and IV.C of Appendix | to 10 CFR Part 50.

1This tabulation supplements the requirements of 20.407 of 10 CFR Part 20.
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ANNCAL _AND SEMIANNUAL REPORTS (Conti

d.

semiannual Radigactive [ffluent Release Report

The Semiannual Radicactive Effluent Release Report covering the
operation of the untt during the previous 6 months of operation
shall be submitted within 60 days after January 1 and July | of
each year, The report shall include a summary of the guantities
of radicactive liquid and gaseous effluents and solid waste
released from the unit, The material provided shall be (1)
consistent with the objectives outlined in the ODCM and PCP and
(2) in conformance with 10 ('R 50.36a and Section IV.B.1 of
Appendix | to 10 CFR Part 50.
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e. A list of ail challenges to the Pressurizer Power Operated Relief
Valve (PORV) and pressurizer safety valves for the report period,

e
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ADMINISTRATLVE CONIROLS
SPECIAL REPORTS

6.9.2 Special reports shail be submitted to the Dirvector of the Office of
Inspection and Enforcement, Region 11, within the time period
specified lor each report. These reports shall be submitted covering
the activities identified below. A separate Licensee fvent Report,
when required by 10 CFR 50.73 (a), need not be submitted if the
Special Report meets the requirements of 10 CFR $0.73 (b) in addition
to the requirements of the applicable referenced Specification,

a. ECCS Actuation, Specification 3.5.2 and 3.5.3.

b. lngpcr;b\o Seismic Monitoring Instrumentation, Specification
3.3.3.3.

¢. Inoperable Meteorological Monitoring Instrumentation,
Specification 3.3.3.4,

d. Seismic event analysis, Specification 4.3.3.3.2.

e, lInoperable Fire  Detection  Monitoring Instrumentation,
Specification 3.3.2.7,

f. Specific Activity, Specification 3.4.8.

g, Results of Steem Generator Tube Inspection. Specification
4.4.5.5.b.

h. Inoperable Fire Suppression System, Specification 3.7.11.1.,
$3.7.00.8, 3.7.11.3, and 3.7.11 4.

i, DELETED
J. DELETED |
k. DELETED
1. DELETED
m. DELETED
n. DELETED
0. DELETED
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ARMINISTRATIVE CONTROLS -
SPECIAL REPORIS {Continuad)
p. DELETED

q. Inopereble explosive gas monitoring instrumentation, Specification
3.3.3.10,

6.0 . RECORD RETENIION
6.10.1 The following records shal)l be retained for at least five years:

a. Records and Togs of facility operation covering time intervals at
each power level,

| b. Records and logs of principal maintenance activities, inspections,
repair and replacement of principal ‘tems of equipment related to
nuclear safety.
€. A1l REPORTABLE EVENTS submitied to the Commission,

d. Records of surveillance activities, inspections anc calibrations
r auired by these Technical Specifications,

e. Records of reactor tests and experiments.
f. Recerds of changes made to Operating Procedures,
g. Records of redicactive shipments,

h. Records of sealed source and fission detector leak tests and
results,

| i. Records of annual physical inventory of all sealed source materia)
of record,

6.10.2 The following records shall vbe retained for the duration of the
Facility Operating License:

a. Records and drawing changes reflecting facility design
| modifications made to systems and equipment described in the Final
L Safety Analysis Report.

| b. Records of new and irradiated fuel inventory, fuel transfers and
assembly burnup histories.

M .

c. Records of facility radiation and contamination surveys.

d. Records of radiation exposure for all individuals entering
radiation control areas.

i b i ¢ s St
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6.14 ____PROCESS CONTROL PROGROM (PCP)
Changes to the PCP:

&,

b.

Shall be documented and records of reviews performed shali be
retained as required by Specification 6,10.3n, This documentation
shall contain:

1) Sufficient information to support the change tugether with the
appropriate analyses or evaluationt justityirg the change(s),
and

2) A determination that the change will maintain the overall
conformance of the solidifiad wasie prodact to existing
requirements of Federal, State, or other applicabic
regulations.

Shall become etfective after review and accept_ice by the PR{ and
the approval of the Director, Nuclear Plant Operations,

6.15 QFFSITE DOSE CALCULATION MANUAL (ODCM)
Changes to the ODCM:

Shall be documented and recurds of reviews performed shall be
retained as required by specification 6.10.3n. This documentation
shall contain:

1) Sufficient information to support the change togethev with the
appropriate analyses or evaluations justifying the change(s),
and

2) A determination that the change will maintain the level of
radioactive effluent contral required by 10 CFR 20,106, 40 CFR
Part 190, 10 CFR 50.36a, and Appendix | to 10 CFR Part 50 ard
not adversely impact the accuracy or reliability of effluent,
dose, or setpoint calculations,

Shall become effective after review and acceptance by the PRC and
the approval of the Director, Nuclear Plant Operations.

Shall be submitted to the Commission in the form of a complete,
legible copy of the entire ODCM as a part of or concurrent with
the Semiannual Radioactive Effluent Release Report for the period
of the report in which any change to the ODCM was made. Each
change shall be identified by markings in the margin of the
affected pages, clearly indicating the area of the page that was
changed, and shall indicate the date (e.g., month/y2ar) the change
was implemented.

6.16___ DELETED
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SUMMARY OF CHANGES FOR THE REMOVAL OF
RETS FROM THE TECHNICAL SPECIFICATIONS

All of the specifications listed below are to be relecsted to the ODCM or
the PCP, or revised as provided for in Generic Letter 89-0),

. SPECIFICATION JOLD PAGE _ DESCRIPTION
1.0 SOLIDIFICATION I Relocated in accordance with GL 89-L1.
( INDEX)
1.0 VENTILATION EXHAUST la Relocated since the only specification
TREATMENT SYSTEM referencing this definition was
(INDEX) relocated per GL 89-01, however, Gl

89-01 did not provide for this action
in the DEFINITIONS section,

1.0 LIQUID RADWASTE la Relocated since the only specification
TREATMENT SYSTEM referencing this definition was
(INDEX) relocatedd per GL 89-01, however,

GL 89-01 did not provide for this action
in the DEFINITIONS section,

3/4.3.3 Radioactive Li, uid IV Relocated in accordance with GL 89.0].
Effluent Monitoring
Instrumentation
(INDEX)

3/4.3.3 Radioactive Gaseous IV  Relocated in accordance with GL 89-01.
Effluent Monitoring
Instrumentation
(INDEX)

3/4.7.13 Liquid Radwaste Vi1 Relocated in accordance with GL 89-01.
Treatment System
( INDEX)

3/4.7.13 Has%:NgE:’Systom VIl Relocated in accordance with GL 89-Cl.

3/4.7.13 Waste Solidification VII Relocated in accordance with GL 89 01,
System  (INDEX)

3/4.11 RADI??%E%VE CFFLUENTS VIIla Relocated in accordance with GL 89-01].
X

3/4.12 RADIOLOGICAL ENVIRON- VIlla Relocated in accordavce with GL &9-01.
MENTAL MONITORING
{ INDEX)

3/4.7.13.2 LIQUID WASTE X1l Relocated in accordance with GL 89-01.
TREATMENT
(INDEX - BASES)
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PECIEICATION OLD PAGE  DESCRIPTION
3/4.7.13.3 WASTE GAS SYSTEM X1l  Relocated in accordance with GL 89-01.
(INDEX - BA" ' §)
3/4.7.13.4 SOL&R R:D'OACIIV[ X11 Relocated in accordance with Gl 89-01.
ST

(INDEX - BASES)

3/4.11 RADIOACTIVE EFFLUENTS XIlla Relocated in accordance with GL 89-01.
(INDEX - BASES)

3/4.12 RADIOLOGICAL ENVIRON- XI1lla Relocated in accordance with GL 89-01.
MENTAL MONITORING
(INDEX - BASES)

6.16 MAJOR CHANGES TO RADIO- XVI  Relocated in accordance with GL 89.0],
ACTIVE WASTE TREATMENT
SYSTEMS  (INDEX)

1.2R PROCESS CONTROL PROGRAM 1.6 Updated definitiun in accordance
with GégagiOI; Listed as Section 1,22
in GL -01.

1.29 SOLIDIFICATION 1.6 Relocated in accordance with GL 89-01;
Listed #s Section 1.32 in Gl 89-0).

1.30 OFFSITE DOSE CALCULATION 1-6 Updated definition in accordance

MANUAL with GL 89-01; Listed as Section
1.17 in 5L 89-01.
1.32 VENTILATION EXHAUST 1-7  Relocated since the only specification
TREATMENT SYSTEM which referenced this definition was
relocated in accordance with GL 89-01]
1.36 LIQUID RADWASTE i-7 Relocated since the only specification
TREATMENT SYSTEM which cefrrenced this definition was

relocated in accordance with GL 89-01,
3.3.3.8 RADIOACTIVE LIQUID 3-42 Relucated in accordance with GL 89-01;

EFFLUENT MONITORING Listed as Section 3.3.3.10 in
INSTRUMENTAT ION GL 89-n1,
TABLE 3.3 ic¢ 3-43 Relocated in accordance with Gl 89-01;
and Referenced only in Section 3.3.3.8.
3-44
TABLE 4.3-8 3-45 Relocated in accordance with GL 89-01:
and Referenced only in Sectior 3.3.3.8.
1-46
3.3.3.9 RADIOACTIVE GASEOUS 3-47 Relocated in accordance with GL 89.01;
EFFLUENT MONITORING Listed as Sectien 3.3.3.11 in

INSTRUMENTATION GL 89-01.
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~SPLCIFICATION OLD PAGE . DESCRIPTION .

| TABLE 3.3-13 3-48 Relocated in accordance with GL 89-01;
| thru Referenced only in Section 3.3.3.9.
| 3-50
TABLE 4.3-9 3-81 Relocated in accordance with GL 89-9];
and Referenced only in Section 3.3.3.9.
3-52
3.3.3.10 WASTE GAS DECAY 3:-53  Revised per GL 89-0), Listed as
TANK EXPLOSIVE Section 3.3.3.1]1 in GL 89-01.
GAS MONITORING
; 3.7.13.2 LIQUID RADWASTE 7-49 Relocated in accordance with GL 89-01;
; TREATMENT SYSTEM ;ngo L:stodoas Section 3.11.1.3 in
. GL 89-01.

3.7.13.3 WASTE GAS SYSTEM 7-51 Relocated in accordance with GL 89-01;

| and Listed as GASEOUS RADWASTE TREATMENT

* 7-62  or VENTILATION EXHAUST TREATMENT
SYSTEM, Section 3.11.2.4 in GL 89-01.

3.7.13.4 WASTE SOLIDIFICATION 7-53 Relocated in accordance with GL 89-01;
SYSTEM Listed as SOLID RADIOACTIVE WASTES,
Section 3.11.3 in GL 89-01.

| 3.11.0.1 LTQUID EFFLUENTS: 11-1  Relocated in accordance with GL 89-01.
| CONCENTRATION

| TASLE 4.11-1 11-2  Relocated in accordance with GL 89-01;
}hr: Referenced only in Section 3.11.1.
]..
3.11.1.2 LIQUID EFFLUENTS: 11-5 Relocated in accordance with Gl 89-0].
DOSE and
; 11-6
' 3.11.2.1 GASEOUS EFFLUENTS: 11-7 Relocated in accordance with GL 89-01,
DOSE RATE
| TABLE 4.11-2 11-8  Relocated in accordance with GL 89-01;
' t?ru Referenced only in Section 3.11.2.1.
11-10

3.11.2.2 DOSE - NOBLE GASES 11-11 Relocated in accordance with GL 89 01;
Title differs from GL 89-0).

3.11.2.3 DGac - IODINE-131, 11-12 Rrlocated in accordance with GL 89-01;
TRITIUM, AND RADIO- and Title differs from GL 89-01.
ACYIVE PARTICULATES 11-13
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~2PECLEICATION OL0 PAGE . DESCRIPTION .

3.11.3 T0TAL DOSE 11-14 Relocated in accordance with GL 89-01;
and  Listed as Section 3.11.4 in
11-1% GL 89-01.

3.12.]1 MONITORING PROGRAM 1261 Relocated in accordance with GL 89-0).
an
12-2

TABLY 3.12-1 12-3 Relocated in accordance with GL 8%-01;
}grg Referenced only in Secticn 3.12.1.

TABLE 3,12-2 12-6 Relocated in accordance with GL 89.01;
Referenced only in Section 3.12.1.

TABLE 4.12-] 12-7 Relocated 1\ ..cordance with GL 89.0];
};r; Referenced only in Section 3.17.1.

3.12.2 LAND USE CENSUS 12-20 Relocated in accordance with GL 89-01.
an
1211

3.12.3 INTERLABORATCRY 12-12 Relocated in accordance with GL 89-01.
COMPAR | SON PROGRAM

B3/4.3.3.8 & B3/4.3.3.9 B3/4 3-6 Relocated in accordance with GL 89-01;
Bases not specifically addressed in Gl .

B3/4.7.13.2 B3/4 7-7 Relocated in accordance with GL 89.-01;
Bases not specifically addressed in GL.

B3/4.7.13.3 & B3/4.7.13.4 B3/4 7-8 Relocated in accordance with GL 89-0];
Bases not specifically addressed in GL,

B3/4.11.1 thru B3/4,11.3 B3/4 11-] Relocated in accordance with Gl 89-01;
thru Bases not specifically addressed
B3/4 11-4 in GL,

B3/4.12.1 thru B3/4.12.3 B3/4 12-1 Relocated in accordance with GL 89-01:
Bases not specifica’'y addressed in GL.

6.2 PROCEDURES AND PROGRAMS 6-12 Changed title of 6.8 from PROCEDURES
and to PROCEDURES AND PROGRAMS as
6-12a listed in GL 89-0].

6.8.4 4 & b (Programs) 6-13  Added effluents control and environ-
mental monitoring programs per GL
29~Ol; Listed as 6.8.4 g & h in the

bo
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~SPECIEICATION JOWD PAGE . DESCRIPTION .

6.9.1.5 ¢ & d (Reports) 6-14
thru
6-14c

6.9.2 SPECIAL REPORTS 6-17
and
618

6.2.10 (n) RECORDS 619

6.14 PROCESS CONTROL PROGRAM 6-2]

6.15 OFFSITE DOSE 6-21
CALCULATION MANJAL

6.16 MAJOR CHANGES T0 6-21
RADIOACTIVE WASTE
TREATMENT SYSTEMS

Reworded Sections to match the Gl
89-01 wording for Annual and
Semiannual reports; Listed as
6.9.1.3 and 6.9.1.4 in GL 89-01.

Relocated parts “1° thru 'p’ in
accordance with GL 89-01;

Specificacions referencing these
sections relocated per GL 89-01.

Added new part 'n’ in accordance
with GL 89-01; Listed as Section
6.10.3 {(0) in the GL.

Revised the wording in accordance
with GL 89-01; Listed as Section 6.13
in the GL.

Revised the wording in accordance
with GL 89-01; Listed as Section 6.14
in the GL.

Relocated per GL 89-C1;
Litted as Section 6.15 in the GL.

3/4.11.1.4 L1QUID HOLDUP TANKS

3/4.11.2.5 EXPLOSIVE GAS MIXTURE

3/4.11.2.6 GAS STORAGE TANKS

5.1.3 SITE MAP

This specification  was never
incorporated into CR-3's Teck Specs
because of hydrologic considers*ions for
the site (see Amndt 69).

Requirements retained in accordance with
GL 89-01 (CR-3 references are 3.3.3.10
and 3,7.13.§, gl es 3/4 3-53 and 3/4 7.
54, respectively).

Requirements retained in accordance with
GL 89-01 (CR'3 reference is 3.7.13.1,
pg. 3/4 7-48),

Retained in accordance with w. 89-01
(CR-3 reference is 5.1.3, pg. 5:1).
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INTRODUCT 10N

The Off-site Dose Calculation Manual (ODCM) is provided to support
implementation of the Crystal River Unit 3 radiological effluent controls.
The ODCM s divided into two parts. Part | contains the control
specifications for liquid and gaseous radiological effluents which were
relocated from the Technical Specifications in accordance with the
provisions of Generic Letter 89-01 issued by the NRC in January, 1989,
Part 11 of the ODCM contains the calculational methods to be used in
determining the dose to members of the ?ubiic resulting from routine
radioactive effluents released from Crystal River Unit 3. More accurate
estimation of doses is performed annually in preparation of the year-end
Semiannual Radioactive Effluent Release Report. Part Il also contains the
methodology used to determine effluent monitor alarm/trip setpoints which
assure that releases of radioaclive materials remain within specified
concentrations.

The ODCM will be controlled by the Site Nuclear Services Department and
revisions should be made with the approval of the Manager, Site Nuclear
Services, The ODCM shall become effective after the review and approva)
of the Plant Review Committee and approval by the Director, Nuclear Plant
Operations in accordance with Technical Specification Section 6.15. Changes
to the ODCM shall be documented and records of reviews performed shall be
retained as required by Technical Specification Section 6.10.3n. This
documentation shall contain sufficient information to support the change
(including 2nalyses or evaluations), and a determination that the change
will maintain the level of radicactive effluent control required by the
regulations listed in fechnical Specification Section 6 15 and not adversely
impact the accuracy or reliability of effluent, dose, or setpoint
calculations. Historical documentation and distribution of the ODCM shall
be the responsibility of the Nuclear Operations Records Manager in
accordance with NOD-05, Document Control Program.

In accordsnce with Technical Specification Section 6.15, changes shall be
submitted to the NRC in the form of a complete and legible copy of the
entire ODCM as part of, or concurrent with, the Semiannual Radioactive
t fluent P~lease Report for the period of the report in which any change to
t)y ODCM .45 made. Each change shall be identified by markings in the
me 'gin of the affected pages, clearly indicating the area of the page that
v.s changed, and shall indicate the date (e.g., month/year) the change was
implemented.
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PART 1
SPECIFICATIONS



1.0 DEFINITIONS

1.} Channel Calibration

1.2  Channel Check

A CONNEL CHECK shall be the wilitative assessment of channe! behavior
Auring oparwtion by cheervation. Tis detarmiration shall include,
whare poss.ole, comperison of the rdicetion and/ar status
udu\duar1nnu-tu:-»umVurlnmmnchrnmd fron  independent
.;c:umnnulI-uuuinqthlcl:;annl-&-r.

1.3  Channy? runctional Test
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Frequency
NOTATION FREQUENCY
] At le . once per 12 hours.
At least once per 24 hours.
1 At least once per 7 days.
At least once per 31 days.
At least once per 92 days.
SA At least once per € months,
R At least once per 18 months.
$/0 Prior to each reactor startup.
P Completed prior to each release.

N.A. Not applicable.



1.0
1.5

1.6

1.7

1.8

1.9

DEFINITIONS (CON’T)

Independent Verification

INDEPENDENT VERIFICATION is a separate act of confirming or
nublt.ntt.tl:: that an activity or condition has been completed
or implemented, in accordance with specified requirements, by an
individual pot associated with the original determination that
the activity or condition vas completed or impleminted in
saccordance vwith specified requiremants, 4

Liquid Radwasie Treatment Systom

The LIQUID RADWASTE TREATMENT SYSTEM shall be any availabdle
equipment (e.g., filters, evaporators) capable of reducing the
n::::_tz.ot radiocactive material, in liquid effluents, pricr to

Member of the Pub)lic

MEMBER(S) OF THE »r.6LIC shall inc)lude al) Individuals who by virtue of
Lhe1” octupdtional status have no formal association with the plant This
category shall incluge non-emp'-,ees of the licensee who are permitted to use
portions of the site for recreaiional, occupational, or other purposes not
ass~Clated with plant functions. This category shall not include
non-employees such as venging machine servicemen or postmen who, as part of
their normal job function, occasionally enter an area that is controlled by
the licensee for purposes of protection of individuals from exposure *o
radiation and radioactive materials.

Mode
REACTIVITY TRATED AVERAGE COOLANT
MODE CONDITION, K.,, THERMAL POWER® TEMPERATURE
1. POWER OPERATION > 0.99 > 53 > F
2. STARTUP > 0.9 <51 2 280°F
3. HOT STANDBY < 0.%9 0 > 280°F
4, HOT SHUTDOWN < 0.9% 0 Z80°F » Tavq > 200°F
$. COLD SHUTDOWN « 0.9% 0 < J00°F
6. REFUELING** < 0.9 0 < 140°F
'Excluding decay heat.
Reactor vessel head unbolted or removed and fuel in the vessel.
Offsite Dose Zalculation Manua! (ODCM)

The OFFSITE DOSE CALCULATION MANUAL contains the methodology and parameters
used in the calculation of offsite doses resulting from radicactive gaseous
and liquid effluents, in the calculation of gaseous and liquid effluent
monitoring Alarm/Trip Setpoints, and in the conduct of the Environmental
Radiclogical Monitoring Program. The ODCM also contains the Radioactive
Effluent Controls and Radiological Environmental Monitoring Program (71.S.
6.8.4), and descriptions of the information that should be included in the
Annual Radiological Environmental DJperating ard Semi-annual Radioactive
Effluent Release Reports (7.S5. 6.9.1.5¢ and 6.9.1.5d).



1.0

DEFINITIONS (CON'T)

1.10 Operable - Operability

1.11

1.1%

A fyitem, subsystem, train, Component or device thall be OPLRARLE or
Mave OPERABILITY when 1t (5 capadle of .nrfornia‘ 1ts tpectifiod function(y).
Implictt fn thty efinftion ghall be the estumption that 411 MeCestAry
ALtandent fnstrumentation, controls, norma! M emergency electrica)

Power sources, cooling or sedl water, lubrication or othar il fary
tQuipment, that ire required for e Ditew, subsystes, Lrain, component

OF device o parfore 1ty Aunction(s), are also capadle of perforaing

helr related support functioa(s).

Site Boundary

The SITE BOUNDARY sha!l be that ling beyond which the land 18 not owneq.
leased, or otherwise contro!led by the licenses

Source Check

A SOURCY CHECX shall de the Qualitative assesszent of

channel response when the channel Sensor s exposed to »
radicactive source.

Unrestricted Area

or beyond the site boundary,
dCCess 1o which is not controlled by the licenses for purposes of protection

of individuals from exposure to radlation and radfoactive Satarials, or any
ired within the site boundary used for residential Quarters er industrigl .
commercial, institutional, and/or recreations! purposes.

Yentilation Exhaust Treatment System

A VENTILATION EXHAUST TREATMDNYT SYSTEX 18 any systen
designed and installed to reduce Jasecus radiciodine or
radicactive material in Particulaty form (n effluents by passing
ventilation or vent exhaust Jases through charcoal adsorbers
and/or EKEPA filters for the Purpose of removing lodines or
particulates from the gaseous xbaust stream prior to relesse to
the enviroament (such a System is not considersd to have any
¢ffect on acole gas effluents). Engineecred Safety Pesture (2SP)
Atacspheric cleanup systems are not considered to be VENTILATION
EXEAUST TREATMENT SYSTEM cComponents .

Waste Gas System

A WASTE GAS SYSTEM {3 any equipment (e.g., tanks, vassels
Piping) capabdle of collecting primary Joclant System offgases
from the primary system and frovtdinq for delay or holdup for ¢!

Purpose of reducing the tota radicactivity prior to felease to
the environaent.

Purge - Purging

PURGE or PURGING is 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 require. to purify the confinement



2.0 SPECIFICATIONS

OA 1 UENT MONITORING INSTRUMENTATION
<. The radicactive liquid effluent monitoring
instrumentation channels shown in Table -/ shall be OPERABLE
with their alarw/trip Setpoints set to ensure that the lisits of
specification 2.4 &re not exceeded. The setpoints shall be
determined in accordance with the OFFSITE DOSR CALCULATION MANUAL
(ODCXN) .

APPLICABILITY: As shown on Table 2/
ACTION:

a. With & radicactive liquid effluent monitoring
instrumentation channel alarm/trip setpoint less
conservative than required above, without delay suspend
the release of radicactive liquid effluents monitored
by the affected channel, or change the setpoint so that
it 1s acceptably conservative, or declare the channel

inoperable,

b. With one or more radfoaciive 1iouid effluent monitoring
instrumentation channels inoperable, take the ACTION
shown (n Table -/ . BRzert best efforts to return
the inoperable instrument(s) to CPERABLE status within
30 days. 1If the affected instrument (s) cannot be
Feturned to OPERABLE status within 30 days, provide
information on the reasons for incperability and lack
of timely corrective action in the next Semlannual
Radicactive Effluent Relesse Report,

SURVEILLANCZ REQUIRENINTS e

At Each radicactive ligquid effluent monitoring
instrusentation channel shall be demonstrated OPERRABLY by
pPerformance of the CEANNEY CHECK, SOURCE CHECK, CEANNEL
CALIBRATION and CHANNEL FONCTIONAL TEST cperations at the

frequencies shown in Table . .



TABLE .-

RAPIOACTIVE LIQUID EPFLUENT MONITORING INSTRUMENTATION

MINIMUM
CHAUNELS APPLICABLE
INSTRUMENT OPERABLE KODES ACTION
GROSS RADIOACTIVITY MONITORS PROVIDING ALARN AND
AUTOMATIC TERMINATION OF RELEASE
8. Auxiliary Bullding Liquid Radwante 1 All mODES 21 ’
Effluent Line (RM-L2)
b. Becondary Drain Tank Liquid 1 All MoDRS 22
Effluent Line (RM-L7)
FLOW RATE MEASUREMENT DEVICES ’
a. Auxiliary Building Liquid Radwaste 1 All moOpES 23
Effluent Line
b. Becondary Drain Tank Liquid 1 All mODES 23
Effluent Line




o=l Continue

IABLE NOTATION

ACTION 21 wWith less tran the required number of OPERABLE

ACTION 22

ACTION

23

channels, effluent releases via this pathway may
enntinue, provided that prior to initiating a release:

4. At least two independent samples are analyzed (n
accordance with Specification - . , and

b. Aa INDEPENDENT VERIFICATION of release rate
ealculations i(s performed, and

€. An INDEPENDENT VERIFPICATION of discharge valve
lineup is performed.

Othervise, suspend releases of radicactive materials
via this pathway.

With less than the required number of OPERABLE
chennels, effluent releases via this pathway may
continue, provided that gradb samples are collected and
analyzed for gross radioactfftty, at least once per 8
hours, at an LLD of at least 10° microcuries/ml,

With Jess than the reguired number of OPERABLE
channels, effluent releases via this pathway mav
continue, provided that the flow rate is estimated at
least once per ¢ hours during actual releases.




TABLE -2

FRADIOACTIVE LIQUID PFrLUENT MONITORING THSTHUMENTATION SURVEILLANCE REQUIREMENTS

CHANNEL
CHANNEL SO0URCR CHANNEL FUNCTIONAL
INSTRUMENT _CHECK CHECK CALIBRATION TEST

1. GROSS RADIOACTIVITY RONITORS
FROVIDING ALARM AND AUTOMATIC
TERMINATION OF RELEASE

®. Auvxillisry Bullding Liquid D* P
Radwaste Effluent Line
(RM-L2)

b. Becondary Dreln Tenk D* F
Liquid Effluent Line
(RM-L7)

2. TFLOW RATE HEASURENENT DEVICES
&. Auxiliary Bullding Liguid Di2} H.A.

Radwaste Effiluent Line

b. Becordiasry Drain Tank Liguid D(2) N.&.
Effluent Line




TABLE NOTATION

* During periods of release,

(1)

(2)

CRANNTL CALIBRATION shall be performed using:

a:; One or more standards traceable to the National
Bureau of Standards, or

5. Standards obtained from suppliers that participate
in measurement assurance activities with the
National Bureauy of Standards, or

¢. Standards related to previous calibrations
performed using (a) or (b) above.

CHANNEL CHECX shall consist of verifying indication of
flow during periods of release. A CHANNEL CHECK shall
be performed at least once per day on any day that
continuous, periodic or batch releases are made,



RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION

W‘-. *‘M" Tz

e LT

a2 The radicactive gaseous sffiyent MONITOring instrumentation chaanels shown in

Tabie 2-F  shall be OPERABLE with the elllvent release solation alarm, Tip

ser O ensure that the limits of Specification 3. 7

seIpOInts

47¢ UL exceeded. Tha

setpoints shall be deterzined in dccordance with the OFFSYTE DOSE CALZTLATION

APPLICABILITY: Az shown in Table 2-2
ACTION:

&  Vith a radicactive gaseous efflyent MmonITering instrumentation channel
aarm/trip setpoint Jess Conservative thar requred above, without delay
Suspend the release of radicactuve faseows effluents monitored by the alfected

channel where applicable, or change the setpoint %o that it o
conservative, or declare the channel inoperable.

aceeptanly

5 With one or more radicactive Baseou; elfluent monitoring instrumenzauon

channels inoperable, take the ACTION 2pown in Tabie 2- 3

.

Sxert best

efforts o return the inoperadie instry nent(s) to OPER/ABLE status «ithin 30
cays. !f the atiected nsruments CAiNot be returned to OPERABLE sratus
withe 30 cays, provice information ‘M reasons for iroperadility and lack of
UMmely correciive acton in the next luent and Waste Disposal Semiannial

Report,




TABLE 2- 73

RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION

MINIMUM
CHANNELS APPLICABLE
OPERABLE MCDES . ACTION
l.  Waste Gas Decay Tank Monitor (RM-A 1 1)
a. Noble Gas Activity Monitor* i All MODES 26
b.  Effluent System Flow Rate Mon. tor i Ail MODES 2%
2. Reactor Buildi Purge Exhaust Duct
Monitor (RM-A |
a. Noble Gas Activity Monitor
i. Operating Range® i e 2
1. Mid Ranged I . 29
tii. High Range# I oo 29
k. lodine Sampier i - 2
. Particulate Sampier i . 25
d. Ellivent System Flow Rate Monitor i e 26
e. Sampler Fiow Rate Monitor 1 .. 26
3. Auxiliary Building and Fuel Handling
Area Exhaust Duct Monitor (RM-A2)
a. Noble Cas Activity Monitor
i. Operating Range* i All MODES 23
it. Mid Range# I 1,2,3& 4% 29
lii. High Rarge# 1 1,2,3& % 29
b. lodir: Sanpler i Ali MODES 25
c. Particulate Sampler i All MODES 25
d. Etfliuent System Flow Rate Monitor 1 All MODES 26
e. Sampler Flow Rate Monitor i All MODES 25
* Provides control room alarm and automatic termination of release. l

** During periods of reactor building purge.

# There is no isolation setpoint or release termination function for this monitor. Alarm selpoints are determined by the
appropriace system procedures.



[

TABLE .7 (Continyed)

ACTION 24 Wity less than the fequired number of OPERABLE Channels, the contents of the

Vaste Gas Decay Tank May be released w the vironment, provided that peior
o initiating a releases

l.

The Auxiliary Bullding & Fue Handling Area Exhaust Duct Moni tox
(RM-A2) is OPERABLE with its setpointy set ® ansure that the Umyts o
ication 7.7

b. An LNDEPE.\DENT VERIFICATION of release rate Qlculations s
performed, and

& An INDEPENDENT VERIFICATION of discharge valve Uneuwp s
performed.

Otherwise, Suspend releases of fadicactve effluents Vid thus pathway,

ACTION 25 w

ACTION 26

ith the number of OPERABLF channels less than fequired, effluent relesses
vid the affected Ppathway may continue, provided samples are conun
Colected with duxiliary HmpUng eJupment as Fequired in Table

WOUS Y
" &

With the humber of OPER ABLE channels less than required, effiuent releases

Yia thus Pathway may continue, provided flow Fate is estimated 41 least once

ACTION 27 with

he number of OPERABLE channels |ess AN requireq. mmediately

Sapend PURCING of fadicactive efflyents vid Ths pathway,




TABLE 2-7 (Continupd)
4 N i i

ACTION 23

ACTION 29

Vith the numper of COPERABLE channals less than fequired, reieases via s
PAthWay May continue, proviced §rad sampies are collected at a3t ance per |2
hours and analvied wi.un 26 houry, and either the requirements of ACTION 26
Part 2 are met or Raciation Monitor RM-All s OPERABLE Prior 1o reieasng
the contents of the Vaste Gas Decay Tanks

pr
Moritoring the appropriate parameter(s), within 72 hours, and:

1) Either restore the Noperable Channel(s) to OPERABLE starus withun 7 davs
of the uvent, or

2) Prepare and suwmit a4 Special Report to the Commussion pursuant o
Specificaton 7./ wittun the next |4 dayy Outlining the actlon taxen, ithe
CAuse of the inoperadility and the plans and screcule for restoring tnhe
fystem t3 OCPERACLE suartus

NOTE: Action Statement 2.2 o % not anplicatle




TADLE 2- %

RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION SURVEILLANCT REQUIREMENTS

CHANNEL  MODES IN WHICH

CIIANNEL  SOURCE CHANNEL FUNCTIONAL SURVEILLANCE
INSTRUMENT CHECK CHECK CALIBRATION  TEST REQUIRED
I. WASTE GAS DECAY TANK :
MONITOR (RM-A11)
a. Noble Gas Activity P r w1 M All MODLS
Monitor
b. Effiuent System Flow P NLA. L M All MODES

Rate Monitor

2. REACTOR BIULDING PURGE
EXHAUST DUCT MONITOR (RM-A L)
a. Noble Gas Activity
Monitor

i.  Operating Range D P (i) M s
il.  Mid Range w Y] RN M ¢
iti. High Range w M i) M ’
b. lodine Sampler v N.A. N.A. LA #
c. Particulate Sampler w N.A. N.A. N.A. 1
d. Etfluent Systemn Flow D N.A. R M ?
Rate Monitor
e. Sampier Flow Rate D N.A. a (N 2
Moritor
3. AUXILIARY BUILDING & FUEL
HANDLING AREA EXHAUST DUCT
MONITOR (RM-A2)
a. Noble Gas fcuvity
Monitor
i. Operauing Range D N.A. Rul) AY All MODES
ii. Mid Range W M R} " i,2,3, 4
ih. High Range w LY] R’ M 1,2,3, 4%
b. lodine Sampler w N.A. N.A. N.A. All MODES
c. Particulate Sampier = N.A. N.A. N.A. All MODES
d. Edlluent Systemn [low D N.A. R M Al: MODFES
Rate Monitor
D N.A R M All MODES

e. Sampler Flow Rate
Monitor




TABLE 2% (Conunved)

# During periods of Reactor Budding Purge. |

(1) CHANNEL CALIBRATION shall be perfarmed wsing:

o Standards obtained from suppliers that participate in measursment assurance

a One or more stands ~ds tra~eable to the National Bureay of Standards, or
dcuvites with the National Bureay of Standards, o

[N Standards related o previous calibrations using (a) or (b) above.

J




LIQUID RADWASTE TREATMENT SYSTEM

4.3 The LIQUID RADWASTS TREATMENT SYSTEM shall be used, as
required, to reduce radicsctive Raterials in liquid vastes prior

to their discharge, when projected monthly doses due to licuid
effluents discharged to CTED AREAS i

would exceed the ollowing values:
k. 0.06 mrem whole body

5. 0.2 mrem to any organ,

APPLICABILITY: At all times.

ACTION: &. When radicactive liquid waete, i{n excess of the
above limits, (s discharged without prior
treatment, prepare and Submit to the Commissiorn
within 30 days, & Special Report pursuant to

Spacification v , whieh includes the following
information:

1. Identification of inoperable equipment and the
feasons for inoperability,

2. Actions takan to restore the inoperable
equipment to CPERABLE status.

3. Actions taken to Pravent recurrerice.

————— it et it



|
LIQUID RADWASTE TREATMENT SYSTEM (Continued)

Qe Doses due to 1iquid e’ :ases $hall be projected &t
least once per 31 days,

in accordance with the OFrrsSiTE Dosge
TION MANUAL (ODCM) ,




WASTE GAS SYSTEM

a.¥ The WASTE GAS SYSTEM sLall be used, as required, to

reduce the radicactivity of mater.sls in gasecus waste prior to
discharge, when Projected monthly air doses due to releases of

yaseous effluents from the site to areas at or beyond the SITE

BOURDARY vould exceed:

1) 0.2 mrad gamma;
2) 0.4 mrad beta; and

The VENTILATION EXHAUST TREATMENT SYSTEM shall be used, as
required, to reduce the quantity of radicactive materials in
Gasecus wvaste prior to discharge, when Projected monthly air
doses due to release of §asaous effluents from the site to areas
&t or beyond the SITE BOUNDARY would exceed:

1) 0.3 mrem to any organ,

APPLICASILITY: At all times.

ACTION

4. When the WASTE GAS SYSTEM and/or VENTILATION
EXHAUST TREATMENT SYSTEM are not used and gaseous
waste in excess of the above limits is discharged

vithout prior treatment, Prepare and submit *o the

Commission, within 30 days a Special Report,
pursuant to Specification .. .+ s¥hich includes:

1) Identification of the inoperable equipment and
the reason(s) for incperability,

2) Actions taken to restore *he {noperable
equipment to OPFRABLE status.

3) Actions taken to prevent recurrence.



2.4,/ Doses due to jaseous relesases from the site shall be
projected at least once per 31 days, {1 accordance with the
OFFYSITE DOSE CALCULATION MANUAL (ODON) .




L D EFYLUENT

COVC!NTQA?}O!
Rid The concentration of radicactive material released to
UNRESTRICTED AREAS shall be less than or equal

to the concentrations specified in 10 CFR Part 20, Appendix B,
Table II, Column 2 for radionuclides otner than dissolved or
entrained noble gases., Por dissolved or entrained noble gases,
the concentration shall be less than or equal to 2x)0~4¢
microcuries/ml, total activity.

APPLICABILITY: At all times,

ACTION:

a. With the concentration of radiocactive materials
released to UNRESTRICTED AREAS exceeding the above
limits, without delay restore the concentration of
radicactive materials being released to UNRESTRICTED
AREAS to within the above limits., If the
concentration of radicactive materials being released
in excess of the above limits {3 related to a plant
cperating characteristic, appropriate corrective
measures (e.g., power reduction, plant sbutdown) shall
De taken to restore the concentration of radicactive
materials being released to UNRESTRICTED ARBAS to
within the above 'imits,

SURVEILLANCE® REQUIREMENTS

Ao g Radicactive ligquid wastes shall be sampled and
analyzed in accordance witd the sampling and analysis program of
Table 2-5.

2.5.4d The results of the radicactivity analyses shall be
used in accordance with the methods in the OPFSITE DUS®
CALCULATTON MANUAL (ODCM) to assure the concentratiuns of
radicactive material released from the site are mu.ntained within
the limils of Specification 2.7.




InBet 2-3

OACY L1000 wAST AMPLING AN ANALYS!S PROCRAM
Lower Lizmi:
of
Miniwsua ; . Detection
Ligquid Releas: Sazpling Analysis TyYpe of Aczivity (LLD)
Type = Prequency Preguency Analysis wCi/n)) 8
—
A, Batch Waste ?
Rclocao Bach Batch Zach Batch )rtnctpa} Gaxa 520" 7 |
Tanks Esittacs
|
1. Bvaporater -
Condensate I=131 1210 |
Storage
Tanks (2) o
4 | Dissolved and 1210
. Laundry & One Batzi/M Entrained Gases
Shower Suzp (Gamma Bx:itters) |
Tanks (2)
osmare o _4‘
3. Secondary ’ " s | &=2 1210"% i
Drain Tank Zach Batch | Composite |
Gross Alpha 1z10"7 **1
1] Q | Sr=89, Sr-90 sx10"8
Zack Batc Congposite _
Pe-55 1210"¢ 4
3. Continucys - W e | Principaj Gama 82207
Releases Continucus™ | Composite Sxnitters
<. Secondary "
Srain Tank 1-131 $230""
X - Dissclved and 1210
Grad Sazple Entrained Gases
(Gamma Exitters) i
. ~ e | B2 1207 |
Centinuous Composite |
Gross Alpha 12107 ¢ I
" e o | Sr-09, srego s210"8 I
Continuous™ | Composite

Pe~-58%




IABLE 2 -7 _ (Continued)
TABLE NOTATION

a. The LLD* {s the smallest concentration of radicactive
saterial in a la-glc that will be detected with 9%y
probability with 5% probability of falaely concluding that a
blank observation represents 2 “real® signal.

For a particular measurement system (which say include
radiochemical separation):

"“‘b

LLD
T ™ (3.22210% ) TR

Where:

LID is the lower limit of detection as defined above (as
microcurie per unit mass or volume),

Sy 18 the standard deviation of the background counting rate
or of the counting rate of a blank sample as appropriste (as
counts per minute),

E is the counting efficiency (as counts per disintegration),
V is the sampie size (in units of mass or volume) ,

2.22:10‘ is the number of disintegrations per minute per
microcurie, y

¥ is the fractional radiochemical yield (when applicable;,

A is the radicactive decay constant for the particular
radionuclide, and

At is the elapsed time bDetween midpoint of sample collection
and time of counting (for plant effluents, not environmental
sanples) .

TypPical values of B, V, Y, and 4t shall be used in the
calculation,

* The LID is defined as an a Eriorl (before the fact) limit
representing the capability of a measurement system and not as an

8 postariori (aftter the fact) limit for a patticulg; measurement,




TABLE 2-5 (Continued)
TABLE NOTATION

A composite sample i3 one in which the quantity of liquid
sanplec is proporticnal to the quantity of liquid wvaste
discharged and (n which the metbod of sampling employed
results In a specimen which is Fepresentative of the liquids

released,

To be representative of the quantities and concentrations ot
radicactive materials in liquid effluants, samples shall be
collected continucusly in proportion to the rate of flow of
the effluent stream, Prior to enalyses, all samples taken
for the composite shall be thoroughly mixed 1a order for the
composite sawple to be feprercentative of the effluent

feLeane,

A batch release (s the discharge of liquid vastes of &
discrete volume. Prior to sampling for analyees, each dateh
shall be isclated, and then thoroughly mized to assure
fepresintative sampling,

A continuous release i3 the discharge of liquid wastes of a
nondiscrete volume; €.9., from a volume or syscem that has
an input flow during the continucuw release.

The principal gamma emitters for vhich the LLD specification
applies o:clulivolg are the following radionuclides: Mn-54,
Pe-59, Co~-58, Co~60, In-6%, Mo=99, Cs~134, Cs~117, Ce~141,
and Ce~ld44. This list does not Rean that only these nuzlides
Afe to De detected and reported. Otler pesks which are
Reasurable and identifiable, together with the above
nuclides, shall also be identified and reported. Nuclides
which are below the LLD for the Analyses shall be reported
43 “less than® the nuclide's LLD, and shall not be reported
43 Deing present at the LLD level for that nuclide. The
“less than* values shall not ba used in the required dose
calculations.

e mee————————— .



LIQUID EVFLUENTS - DOSE

2.6 Tho dose or dose commitment to a MEMAER OF THE PUBLIC

from radicactive materials in liquid effluents released to
UNRESTRICTED AREAS shall be limited as
follows:

., During any calendar quarter to less than or equal to
1.5 nrem to the total body and less than or equal to §
Brem to any organ,

b. During any calendar year to less than or equal to 1}
Rrem to the total bodv and to less than or egual to 10
RIem tO any organ,

APPLICABILITIY: At all times,
ACTION:

8. With the calculated dose from the release of
tadicactive materials in liquid effluents exceeding
any of the above limits, preparec and submit to the
Commission, within 30 days, a Special Report pursuant
to Spccification 2.4, which includes:

1. Ident.fication of the cause for exceeding the
limit(s);
3s Corrective action taken to reduce the release

of rudicactive materials in liquid effluents
during the remainder of the current calendar
quarter and during the remainder of the current
calendar year so that the dose or dose
commitment to a4 MEMBER OF THE PUBLIC from this
source is less than or equal to 3 mrem total
body and less then or equal to 10 mrem to any
organ during the calendar year.




BARIOACTIVE EFFLUENTS

b

2.6.1 DOSE CALCULATIONS., Cumulative dode contributions from
liquid effluents shall be datermined in sccordance with the
OFFSITE DOSE CALCULATION MANUAL (ODCM) at least once per 31 days,



~SASMOUS EYFLOUENTS - DOSE RATE

Q.7 The dose rate at or bevond the SiT® BOUNDARY, due to
radiocactive materials celeassd -~ gasenus effluents
» Shall be limited as fo. _ws:

.. Noble gases: less than or equal to 500 mrem/year
total body and less than or equal to 3000 mrem/year to
the skin,

b. lodine~131, Tritium, and radicactive particulates with
balf-lives of greater than 8 days: less than or squal
to 1500 mrem/year to any otgan,

APPLICABILITY: At all times
ACTION:

a. With dose rate(s) exceeding the above limits, without
delay decrease the dose rate to within the above
limits(m), If the dose rate ot or beyond the SITE
BOUNDARY due to radicactive gaterials in gaseous
effluents in excess of the above limits is related to
& plant opersting characteristic, appropriate
corrective measures (e.g., pPower reduvction, plant
shutdown) shall be taken to decrease the dose rate to
within the above limits.

SORVEILLANCE REQUIRDMENTS

A. 7.1 The dose "ate due to noble gases .n gaseocus
effluents shall be det mined to be withi , the above limits in
accordance with the s ' sods and procedures of the OFPSITE DOSE
CALCULATION MANUAL (ODCNM) .

« 7.2 The dose rate due to radicactive materials specified
above, other than noble gases, in gaseous effluents shall be
determined to be /ithin the above limits in asccordance with the
OFFSITE DOSE CALC LATION MANUAL (ODCM) by obtaining
Fepresentative sasples and performing analyses in accordance with
Tadle -6,




TABLE 7 ¢

RADIOACTIVE GASEGUS WASTE SAMPLING AND ANALYSES PROGRAM
M

a " ::":'"7 Lower Limit of

ampl ing alysis pe of Detection (LLD

Gaseaous Release Type Prequency Frequency Act(:!ty Analysis ycu-n‘ ‘
| 3 4

A. Wasts Gss Decay EBach Tank Esch Tank Principal Gamsa Emitters? ix10” 4
Tank Grab

Sampls
4 - 4

B. Reactor Bullding Each Purge Each Purge Principal Gamsma *“‘lttotlb't hl.-‘
Purge Exhaust Grab
Duct Monitor Sample H-3 1x19° ®
(RM-AL)

C. Auxiliary Bullding | u°€ B Principal Gasms Emittere’’f izt ¢
and Puel Handling Grab s
Area Exhasust Duct Bamplae -3 ixlo
Honitor (RM-A2)

. & wd

D. All Relcase Types Cont inuocus -12
as Liste!' in A, B, Charcosl I-131 ixlg
C asbove Bample o

cOatlnoou;' .ﬂ Principal Game. Emic.~ca' ixlo 't
Particulate (I-13i, Others)
Sample
& = | SEma
Cont i nuous = Groas Alpha 1210
Composite
Particulate
Sample
X ) R =17
Cont i nuous Q Bc-89, B8r-90 izld
Compoaite
Particulate
Sample
(fm;tlnuoun. Noble Gae Hobles GCases l-loq

Monitor

Grose Beta & Gamma

T

i m— 1 —




.. The LLD* is the smallest concentration of radicactive
Baterial in a sample that will be detected with 95%
probability with S% probability of falsely concluding that o
blank observation represents a *reel” signal.

For a particular measurement system (which may include
radiochemical separation):

4.6lab
(B) (V) (2.22210%) (Y) (e-%ZE,

LD =

Where:

LLD is the lower limit of detection &% defined above (as
microcurie per unit mass or volume),

8y, is the standard deviation of the background counting rate
or of the counting rate of a blank sample as appropriate (as
counts per minute),

E is the counting efficiency (as CRENts per disintegration),
V is the sample size (in units of Bass or volume),

2.22210% is ths number of dizintegrations per minute 9
microcurie,

Y is the fractional radiochemical yield (when applicable),

A is the radicactive decay constant for the particular
radionuclide, and

At 18 the elapsed time between Ridpoin of sample
collection and time .f counting (for plant effluents, not
eavironamental samples).

Typical values of B, Vv, ¥, and At shall be used in the
calculation,

* The LILD is defined as an 2 sriort (before the fact) limit
fepresenting the capability of a measurement system and not as an

2 posteriori (after the fact) limit for a pParticular measurement,

e ———————— ——————
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TADLE -4 [Continued)
IABLE NOTATION

Analyses aball also be perforved betvees d and § bours
folloving shutdown, SEAFTUP Or a change in power Jevel
exceeding 150 N ED THERMAL POWER within one
Tritiue grab saspler shall be taxen between 11 and 24 tours
after floodi. g the refueling canal and at least once par )
days thereafter while the refualing canal {8 flocded.

s ies shall he changed at least once per 7 days and
;::Yyoco fhall be completed within 4«8 bours after ehanging
(OF after remov.] from sampler). Sasniing and Analyses
shall be performed at least once Per 24 hours for at least 9
days following esach shutdown, startup or change in power
ilevel exceeding 15% of RATED THERMAL POWER within one bhour,
unless the lodine Menitoring Channels (n Radiation Monitors
RM=AL and RM-A2 sbow that the Kadiolodine concentration in
the Auxiliary suilding and Puel Bandling Area or the Reactor
Buullding Purge Exhaust Ducts will lead L0 ¢ release which (3
iess than 108 of the 10 CFx a0, Appendiz B, Table 11, Column
I Limits, at or beyond the " TR BDOUNDARY.

The ratio of the sample flovw rate to the sampled streas flow
rats shall be known for the tima period covered by each dose
Or dose rate calculation made in Accordance with the
Specifications 3.11.2.1, 3.11.2.2 and 3.1.2.3.

The principal gamma emicters for which the LLD specification
applies exclurivily are the follovwing radionuclides: Kr=87,
Er=08, Xe~1l), Ze+113m, 1< 138, and Ze~138 tor gasecus
wmissions and Mn=54, Pe-%9, Co-S12, Co=60, In-6€8, Mo-99, Cs-
ic4, Ca=137, Ce=141l and Ce~144 for particulate enissicns,
This list does not mean that Only these nuclides are to be
dateacted and reported. Otder FRAKL which a-e nmeasursble

end identifiadle, together with the Above nuc) das, shall
4150 be loentified and reported. Nuclides whi % are below
the LID for the analyses shall be reported as “less than'
the nuzl'ide's LLD and shall not be FepOr-ad as being presant
&t the LID level for tha: nuclide., The *less than' values
shall rot e used in the required dose calculations.
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The air dose at or Jeyond the SITE BOUNDARY

y due to radicactive noble GAREN released (n gaseocus
effluents shall be Limited to:

APPLICABI

wring any calendar quarter:  less than or equal to &
Rrad gamms and less than or *qual to 10 mrad beta
radiation, and

Puring any calendar year: less than or equal to 10
Rrad gamma and less than or equal to 20 mrad beta
radiation,

iTY: At all times.

ACTION:

L

With the calculated air dose from radicactive noble
Gases in gaseous effluents exceeding any of th¢ ~bove
limits, prepare and submit to the Commission, within

30 days, a Spe~tal Report, persuant to Specif.cation
Y + which ligludes:

1) Identification of the cause for exceeding the
limit(e).
2) Corrective action taken O reduce the release of

tadicactive noble Fases in qasecus effluents
during the remainder of the current calendar
quarter and during the resainder of the current
calendar year so that the average dose during the
calendar year is less than or equal to 10 mrad
Jamma and 20 mrad bets radiation.

SURVEILLANCE REQUIREMENTS

DOSE CALCULATIONS:: Cuvlative dose contributions for

the current calendar quarter and current calendar year shall be
determined in accordance with the OFFSITE DOSE CALCULATION MANUAL
(ODCM) at least once per 31 days,




.9 The dose to & MmGAER OF TEE PUBLIC from lodine-111,
Tritium, aid radicactive particulates with half-livee greater
than | days in gasecus effluents relessed from the site to Areas
At or beyond the SITRE BOUNDARY shall be
limited as follows:

., Puring any calendar quarter: less than or equal to
7.5 mrem to ANy orqan, and

b. During any calendar year: less than or equal to 1S
Rrem to any organ,

APPLICABILITY: At all times.

.. With the calculated dose from the release of lcdine~
131, Tritium, and radicactive particulates wvith

exceeding any of the above limits, prepare and subnmit
to the Commisr {on, vithin 30 days, a Special Repor:,
Pursuant to Specification 2. ¢ which {ncludes:

1) Identification of the cause for exceeding the
limits ()

2) Corrective action 0 raduce those teleases Quring
the remainder of the current calander year so

that the average dose to &ny organ is less than
Or equal to 1S mrem.




Dost - 10B{NB1)), TAITION, AND MOIOACTIVE MARTICTLATES

SURVEILLANCE REQUIREMENTS

9./ DOSE CALCULATIUNS : Cumulative dose calcoulations for
the current calendar quarter and current calendar vear shall be
determined in accordance with the OFFSITE DOSE CALZvLA?xou MANUAL

(ODCM) at least once per 11 days,

e e e <At



—TCs A DOSE

a0 The calendar year dose or dose zommitment to ANy MEMBER
OF TEX PIRLIC, due to relesses of radicactivity and radiation,
from urazium fael cycle sources Sball be limited to less than or
*qual to 25 mrems to the total body or any organ (except the
unotl. which sball be lisited to less than or equal to 7%
Brams) .

APPLICABCZITY: At all times,
ACTION:

.. Witk the calculated doses from the teleans of
radicactive materials in liquid or gaseous effluents
exceeding twice the limits of Svecification 2.¢e

oo b ’ 2 # a M w 8 ’ FIR ™ ' (+] 4

doe V4 ¢ caleulations should be made, which include
direct radiation contributions from the reactor, to
detesmine vhether the above limits of Specitication

oo 1 have been exceeded. If such i3 the cane,
Pregare and submit to the Commission within 30 days,
parsaant to Jpecification /v , a Special Report that
defines the corrective action to be taken to reduce
subsequent relesses to Prevent recurrence of excaeding
the above limits and (ncludes the schedule for
Actieving conformance with the above limits, This
Special Report, as defined in 10 CPR Part 20.40%,
shall i(nclude an analysis that estimates the radiation
SxPposare (dose) to a KEMBER OF THE PUBLIC from uranius

faal cycle sources, 1ncudtnz all effluent pathways and
*

dirext radiation, for the calendar year that includes
the elease(s) covered by this feport, It shall also
describe levels of radiation and concentrations of
rad oactive material involved, and the cause of the
exposure levels or concentrations, 1f the estimated
dose (8) exceeds the above limits, and {f the release

condition resulting in violation of 40 CPR Part 190 has

DOt already been corrected, the Special Report shall

. u}mn for & varlance in accordance with the
Of 40 CFR Part 190. Submittal of the reporst

prowisions
is comsidered a tinely request, and a variance |»
grazzed until staff action on the request (s complete,




~TOTAL DOSE (Continued)

SURVEILLANCE REQUIREMENTS

2./0.7 YLAT = Cumulative dose contributions from
1iquid and gasecus o luents whall be deternined In accordance
vith Specifications 4.¢./ ¢ 487 L and  2.9.¢ + and in

sccordance with the OFFsITE DOSE CALCULATION MANUAL (ODCM) ,
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/ The radiological environmental monitoring progras shall

Al
bu conducted as specified In Table . 7

APPLICABILITY' At all times.
ACTION:

o, With the radiological environmental monitoring Progran
not being conducted as specified in Table . 7
‘:Orlli and submit to the Commission, in the Annual

diological Bnvironmental Operating Report, a
description of the reasons for not conducting the
Progras as required and the plans for preventing a
recurrence,

b. With the level of radicactivity, resulting from plant
effluents, (n an environmental s ling mediun
exceeding the repurting levels of Table 24 »
Averaged over any calendar Arter, prepare and 4. alt
to the Commission, within 3 days of obtaining
analytical results from the affected sampling period,
& Special logort pursuant to Specification < v
which i{dentifies the cause(s) for exceeding the
limit(s) and defines corrective sctions to be taken to
reduce radioactive effluerts 8o that the tential
annual dose to & MEMBER OF THE PUBLIC {s less than the
calendar year linits of Specifications 4.7

2.6 and .9 . en more than one of the
radionuclides in Table .-# are detected in the
sampling medium, this report shall be submitted {f:

gengentration (1) = goncentration (2)
‘ ‘ L ) l‘o

Limit level () Limit lavel () -

When radionuclides other than those in Table 2 #
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 is greater than or
equal to the calendar year limits of Specifications
a:? v W6 and 2.9 « This report is not
required {f the measured level of radioactivity was
not the result of plant effluents; however, in such
&n event, the condition shall be reported and
described in the Annual Radiological Environmental

Operating Report.




ACTION (Continyed)

e. With milk or fresh leaty vegetable sasples unavailable
from one or more of the Sanple locations required b
Table . 7, t‘onttl; the cause of the ulovctl;btxrty
Of samples and (dentify locations for obtaining
replacement sanples (n the nest Annual Radiological
Environsental Operating Repore, The locations from
which sawples were unavailable may then be deleted
from those required b{.fablo A7, provided the
locations from which the replaceanent sasples were
obtained are added to the environmental sonitoring
Program as replacement locations.

SOEVEILIANCE REQUIREMENTS

dott.y The radiological environmental monitoring sauples shall
be collected pursuant to Table 2 7 from the locations given in
the table and figure(m) in the OFPSITE DOSE CALCULATION MANUAL
(ODCM) and shall be Analyzed pursuant to the requirements of
Tables 27 and 2-9 |




TABLE 37
OPERATIONAL RADIOLGGICAL ENVIRONMENTAL MONITORING PROGRAM
- —ADINL OGICAL ENVIRONMENTAL MONITORING PROGRAM

Frposwee Meusrdves of “ampies Sampleg
wnd/or Sammphc and 1o athons Collection Frequency of Anaiysis
i. AIRAORNE Owe sample cach: Continuos sampler / mm
Radicsodine and COr, C1p, Cea, Cuy, Feekly « aliec tian
par ticulates €86, and Control a) 13 anaiysis week iy
Locaton €87
atn 8
a Gn.’cll 2% howsrs/
following week!y fiter
change.
b}  Composite gamma
analys (by
Quarteriy. (Camma Specwral
Analysis shall also be
per for med on irddividaal
sampies il gross beta
activity of any sample is
greater than 1.0 5 Cilen?
and which s also greater than
ten times the control sampie
activity.)
1. DIRECT RADIA TION 1) Site Boundary: Continssous Gamma cxponwe rate /guarter’y
CsB, Cei, Co2, Cs3, placemen t/Quar terly
Ces, C83, Ces, Co7, covlection

Ce8, 89, T8, Cro,
C,Cn,Cr, Cn

2} Five Miles:
CI8, €03, Con, C7%,
C7s, C7s,COR_C77,
09, C78, CInG, CON,
“ore

B Controf Location:
1 &7




{Caont wused)

OFERATIONAL BANSOLOGICAL ENVIRONMFENTAL MOMITORING PROCRAM
— L TN O AL By ———— T FROGRAM

Expomre Nasrrdees of Sampling/ T
et/ o ammgie and |ocations Colizctbon Froguency of Ansiyus
). WATERBORNE (e sample cachs
Seawarer Cram, Cing, (of ab sampie /Manthiy Gamma spec trai
Caontrol Location C1) wabysis/manttdy
Trithen analysis on cach AT
o an & puarterily composite
of manthiy sampies
Gronund water e
o0 (Cantrod Grab sampie/ Gamma spectral and
L ocation) semianial Tritham analysis/cach sampie
Dvinking water One samygte cachs
<07, C, 18 G ab sampie/quarteriy GCamma speciral and Trithem
(AN Control aralysis/cach sampie
Locations)
Stox eline sediment (e sample cachs
CISH, e, Cang Semiannusl sample Gamma speciral analysis/each
Control Location sample
o ;
o INGESTION F
Fish & Invertebrates O sample cact Quarteriy: Gamma soec tral anatyys on
€29, Conteol | ocation Oysters and carnivorous edible puow tions/cach sampic

L

frany




TABLE 2 -7 {Comticxsed)

OPERATIONAL RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

Expomwe Pathway Hasmber of Samples Sampding/ Type/Froquo v
and/or “ampie and o ations Collection Frequency of Anaiywus
Food Products One sample cach: Manthiy {when availabiek Gamraa spectral and 1-131
Cala®, Cagh*, Sampie comprised of analys.s/ea h sampie
Control Location C87 theee (1) types of road
leal vegetation from
cach location
One sample: Arnewsal dur ing harvest: Gamma speciral analysis/
Ci9 Cltrus each sampic
Owwe sample: Arwssal during har vest: Camma spectral analysis/
o Water meion each sample

'&MCO&“C‘.&G&(.&“«M““".““,h.md&“hh!wmmmw
the highest historical anme | average N/ values.




-, W TR o = iy
"y 20,000'%

Mn-34 1,000 30,000

Fe-39 Ao 10,000

Co-38 1,000 ¥, 000

Co-40 300 19,000

Zn-63 %00 20,900

b-’.—”“’ 2060

- o 0.9 3 e
Ca-19 % 1 1,000 - -
Cs-1% % 2 2,000 - -
Ba-La-100® 200 -

(a) For drinking water samples. Thas 15 40 CFR Part 181 value. it no drinking water pathway exists,
a value of 38,000 pCifl may be use . ;

L) An cquilibrbmn mizstire of tiswe patent and deughter Isotope whikh contains the ropos ting value of
the parent Isatope.

() For delobong water samples wnly.




TABLE . 9 ;
MA XIMUM VALUFS FOR THE LOWER LIMITS OF DETECTION (LLD) o d t
el e — e =N |
!
—— . 4
Yater Airborne Particulate Fish LR Food Produa ts Sectimen t E
Analyss PCi/1) or Gases (pCi/mY) pCiiKg, wet} ) pCilKg, wet) pCilKg, &y} l
3 !
gross beta . 2.0l ‘
— |
‘” 2900 ,
%8 i S ¥ i
Mn !
59 3 % 5
Fe !
38 13 }
Lo
w 19 13
Co
&) ¥ pCS
AN
5 19
: ’ Lr -HNb
3 —
I3t i . &0
H ik
1% i u i 3 13 &0 %)
3
137 '3 0" 1350 I8 80 180
) s s
15 iy




IABLE 2 (Continved)
1ABLF NOTATION

& The LLD* is the smallest concentration of radicactive material i 4 sample tat vyl
be detected with 9% probabuity with % probaduity of falsely Conciuding that
Dlank observation represents a “real* Lgnal

For & particlar measurement fystem (which may include radiochemical separation)

LLD »

B) V) Q2D (Y) ('"6%)

Vheret
LLD is the lower limit of Setection a3 delined above (as picocurie per unit
mass or volume),

" U the nandard deviation of the Background counting rate or of the
Countng rate of a blank ample as APpropriate (as counts per minute),

E s the counting elficiency (as counts per disintegration),

Vs the sample size (n units of mass or volume),

.22 s the number of Slintegrations per minute per picoawr e,

Y s the fractonal radiochemical yield (when applicable),

A s the radicactive Gecay constant for the narticuar radionuclide, ang

Gt b t™he elapsed time berween Mmple collection (or end of the snoie
collection perod) and ume of counting (for environmental sampies, net piant
eflivent sampies),

Typical vadues of E YV, Y andit shouid be wed in the calculation,

* The LLD is defined a a3 prior) ‘before the fact) limit Fepresenting the capabuity of tne
TeAUremRNt system and not as an 4 pomerion (after the fact) Limit for & particuar
Measurement. Analyses sl be periormed o such & manner that the stated LLDY wil be
Achieved under routivw onditiens Ocrasionally, dack ground tiuctuations, unavoidatie small
WMMple uzes, the presence of nterferrin Muclides, or other uncontrollable crourstances
May rencer these LLD'" unachievasie. BUCh cases, the contributing factors shal be
ISentilied and described in the Annial Radiclogical Environmental Operating Report.
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TABLE NOTATION

LLD for drinking water. If no @rinking water pathway exits, & value of 3000 pCi/l may
be wsed,

The specified LLD . for an equilibrium mixture of parent and daughter nuclides which
contan 13 pei/l of the parent nuclide.

Other peaks which are measurable and \Gentifiable, together with the radionuclides in
Table 6.12-1, shall be identified and reported

Coel36, and Coeld? LLDY Apply only to the quarterly composite famma speciral
MAlysis, not 1o analyses of sine  ruculate fUters

LLD for drinking water, If no arinking water pathway exists, the LLD of gamma
sotopic analysis may be used

LLD for 1«13 applies to a single weekly flter,




2.42 A land use census shall be conducted and sball identity
the location of the nearest milk animal, the neacest residence
and the nearest garden® of greater than 500 square feet producing
fresh leafy vegetablesn in esach of the land based meteoro ogical
suctors vithin & distance of five miles.

APPLICABILITY! At all tises,

ACTION:
.. With & land use census identifying a lecation(s) that
ylelds a calculated dose or dose commitment greater
than the values eu:rontlt holaz calculated by
Epecification -.7 , Adentify the nev location In
¢ next Annual Radiclogical Environmental Operating
Rksport .
b. With & land use census {dentifying & location(s) which

yields a calculated dose or done cormitment (via the
SARG exposure pathway) which is at least 20V greater
than at & location from which sasples are currently
being obtained in accordance with Specification
3..2.1.1, this location shall be added to the
radiological environsental monitoring program within
J0 days. Toe new sampling location shall replace the
present sampling location, which has the lower
caleculated dose or dose commitment (via the sase
exposure pathway), after June 30 following this land
use census. Identification of the new location and
revisions of the appropriate figures from the OPFSITY
DOSE CALCULATION MANUAL (ODCM) shall be submitted with
the next Semiannual Radicactive Bffluent Release
Report,

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




RADIOLOGICAL ENVIRONMENTAL M INITORING
LAND USE CENSU'S (Continued
SURVYEILLANCE REQUIREMENTS

The land use censys shall be ‘ 1ed at |eas
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o A8 Analyses shall be rrtoznd on radiocactive materials
supplied as part of an Inter Aboratory Comparison Program which
bas been approved by the Commission., A sumsary of the results
obtained from this program shall be included in the Annual
Radiological Environmental Opecating Report,

-k =

APPLICABILITY: At all times,
ACTION:

8. With analyses not being performed as required above,
report the currective actions taken to prevent a
Fecurrence to the Commission {in the Annual
Radiclogical Environmental Operating Report,

SURVEILLANCE REQUIREMENTS

Qo kit No survelllance requirements other than those required
by the Interlaboratory Comparison Program,

e e ————— ————



ADMINISTRATIVE CONTROLS

D e -
2.4 BRECIM. REPORYS

Special reports shall be submitted to the Director of the Office of
Inspection end Enforcement, Region II, within the time period
specified for each report. These reports shall be submitted covering
the activities identified below. A Separate Licensee Event Report,
vhen required by 10 CFR 50.73 (a), need not be submitted if the
Special Report meets the requirements of 10 CFR 50.73 (b) in addition
to the ! squiresents of the applicable refereaced Specification.

/ Dose due to radicactive materials in liquid effluents in excess
of specified limits, Specification 2.6 .

4 Dose due to noble gas in gaseous effluents in excess of
specified limits, Specification 2. o.

Total calculated dose due to release of radioactive effluents
exceeding twvice the limits of Specifications doka )

Fy . 2,8a 2.8 .9« , or 2.9
(required by Specification 2./t ).

O Dose due to lodine-131, Tritium, and radiocactive particulates
With greater than eight day half-lives, in gaseous effluents in
excess of specified limits, Specification 1.9.

£ Fallure to process liquid radvaste, in excess of limits, prior
to release, Specification 2.7

Failure to process gaseous radwaste, in excess Qf limits, prior
to release, Specification 2.+,

Measured levels of radioactivity in environmental sampling
medius in excess of the reporting levels of Table 2-# , when
aAveraged over any quirterly sampling period, Specification
a. .

invperable Mid or High Range Noble Gas Effluent Monitoring
Instrusentation, Speci ication ...



3.0 SPECIFICATION BASES

.1 RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION BASIS

e redioactive Liguid effiuemt iretrawertation is provided to mend ’
Control, a8 wplicable, the rvieases of rsdionct ive metarials U\ld:KJUﬁ
effluets Aring sctia) Gr potantial relesses of 1iguid affluoets. e
niuuw!rﬂplu::nuwo for these Uwtruments shall be cnloulatad in

wi Un'unn-ln‘-In*un'unvnll:llcaUInarnlluNlnL
wwaoe thet ﬂlbtuulvtervlLlcnnl":u-

%

3.3 LIQUID RADWASTE TREATMENT SYSTEM BASIS

The requirement that these systems be used when specified
frovtdou assurance that the releases of radioactive materials (n
iquid effluents will be kept "as low as is reasonabl
achievable® (ALARA). This lgoeltlclttou implements the
requiremants of 10 CFR Part +J6a, General Design Criverion 60
of Appendix A to 10 CPR Part 50 and the design objective given in
Section 11.D of Aggondll I to 10 CPR Part S50. The specified
limits governing ¢ use of appropriate portions of the liguid
radvaste treatment systes vere specified as & suitable fraccion
of the dose design objectives set forth in Section II.A of
Appendix I, 1C CFYR Part 95C, for liquid effluents.




3.0 SPECIFICATION BASES (CON'T)

3.4 WASTE GAS SYSTEM BASIS

The requirement that these systems be used when & ecified
provides reasonable assurance that the releasss o tadicactive
Raterials in gaseous effluents will be kept “as low as is
ressonable achievable® (ALARA), This specification implements
the tequiremen”s of 10 CFR Part 50,364, General Pesign Criterion
60 of Appendiz A to 10 CFR Part 350, and the design objectives
given in Sec.i.. 0 I” D of Appendiz I to 10 CPR Part 50, The
specified LI il # po.vening the use of appropriate gorttons of the
SYStens ware /reciflod as & sultable fraction of the dose design
objectives ca: “r..b in Sections II.8 and 11.C of Appendix I, 10
CFR Part 80, "9 saieous effluents, .

3.5 LIQUID £+/LUEMTS CONCENTRATION BASIS

This specificative (» rrovidod tO ensure that the concentration
of radioac!ive witwriales released in Liquid waste effluents to
UNRESTRICYRD MRAS will be less than the concentration levels
specified in L0 CFR Part 20, Afpoudt: B, Table 1@, Column 2.
This limitation provides additional sesurance that the levels of
radioactive materials in bodies of water in UNRESTRICTED AREAS
will result in exposures within (1) the Section IT1.A design ob~
Jectives of Appendix I, 10 CPR 50, to a MEMBER OF THE PUBLIC and
(2) the limits of 10 CPR 20,106(e) to the ulation, The
concentration limit for dissolved or entrained noble anen i»
based upon the sssumption that Xe-13% s the controlling
radiolsotope and {te MPC in air (submersion was converted to an
equivalent concartration in vater using the methods described (n
Internations! Cosmission on Radiological Protection {ICRP)
Publicatien 2.) :

3.6 LIQUID EFFLUENTS DOSE BASIS

This specification (s provided to ixplenent the requirements of
Sections I1.A, III.A and IV.A of Appendix I, 10 CPR Part S0, The
Limiting Condition for Operation luplementy tro guides set forth
in Section II.A of Appendix I. The ACTION statement provides the
requicted oparating ¢ exibility and at the same time ivplements
the guider set forth in Section IV.A of A pendix I to assure that
the releaues of radiocactive material in lfqutd effluents will be
kept “"as lov &s s reasonably achievable® (ALARA)., The dose
calculations in the OFPSITE DOSE CALCULATION MANUAL (ODCM)
implement the requirements in Section III.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



3.0 SPECIFICATION BASES (CON'T)

3.6  LIQUID EFFLUENTS DOSE BASIS (CON'T)

ACtual exposure of & MEMBER OF THE PUBLIC through Appropriate
Pathvays is unlikely to be substantially underestimated, The
equations specified in the OFFSITE DOSE CALCULATION MANUAL (ODCM)
for caleculating the doses due to the actual releans rates of
radioactive materials in liquid effluents are consistent with the
Bethodology provided in logulotot‘ Guide 1,109, *Calculation of
Annual Doses to Man from Routine eleanes of Resctor Bffluents
for the Puzrooc of Bvaluating Compliance with 10 CPR Part 80,
Agpnndll I, Revision 1, October 1977 and Regulatory Guide 1,113,
"Estimating Aquatie Dispersion of Bffluents gro. Accidental and
Routine Reactor Releases for the Purpose of Implementing Appendix
I,* April 1979,

3.7  GASEOUS EFFLUENTS DOSE RATE BASIS

This specification (s provided to ensure thot the dose at any
time at and beyond the SITE BOUNDARY from gaseous effluents will
be vithin the annual dose limits of 10 Cra Part 20, The annual
dose limits are the doses associated vith the concentrations of
10 CFR Part 20, Appendix B, Table II Column L. These limits
rovide reasonable assurance that radicactive material discharged
N Gaseous effluents will not result in the e ure of a XEMBER
OF THE PUBLIC, either uithin or outside the SITE BOUNDARY to
Annual average concentrations excaeding the limits specified (n
Appendixz B, Table II of 10 CFR Part 20 (10 Cre Part
20.106(b) (1)), Por & MEMAER OF THE PUBLIC who may at time be
within the SITE BOUNDARY, the occupancy of the MEMBER OF THX
PUBLIC will be ou!!tctont&¥ low to compensate for any increase in
the atmcepheric diffusion factor above that for the SIT2
BOUNDARY . The specified release rate lismits restriect, at all
times, the corresponding gamsa and bata dose rates above to a
MEMBER OF THE PUBLIC at or beyond the SITE BOUNDARY to less than
O equal to 500 mrem/year to the total body or to less than or
equal to 3000 ll!lix‘lt tO the skin. These release rate limits
als0 restrict, at all times, the corresponding thyroid dose rate
above background to 4 child via the Inhalation pathway to less than
OF equal to 1500 mrem/year,



3.0 SPECIFICATION BASES (CON'T)

1.8 GASEQUS EFFLUENTS DOSE NOBLE GASES BASIS

This Specification is provided to isplement the requirements of
Sections IX.B, II1.A 4nd IV.A of Appendix I, 10 CPR Part %0, The
Limiting Condition for Operation implements the guides set forth
in Section I1.» of Atvondtz 1. The ACTION statements provide the
required apcrcttnz flexibility and at the same time inplement \he
guides set forth in Section IV.A of Appendix 1 to assure that the
releases of radicactive material in gasecus effluents will be
Kept "as low as (s reasonably achievable* (ALARA ) , el
Survelllance iremants lemant the requirements in Section
I11.A of Appendix I that conformance with the guides of Appendix
1 be shown caleculational procedures based or models and data
SUCh that the actual exposure of & NEMBER OF THE PUBLIC through
APpropriate pathways i(» unltioli to be substantially
underestimated, The dose calculations established (n the OFrsiTe
DOSE CALCULATION MANUAL (ODCM) for calculating the doses due to
the actual releans rates of radioactive noble gases in Yco.ouo
effluents are consistent with the methodology provided (a
loqulatorr Guide 1,109, *Calculation of Annual Doses to Man

from Routine Releases of Reactor Effluents for the Purpose of

Bvaluating Compliance with 10 CPR Part 80, Append’ .
1, October lggg and Reyulatory Guide 1.111, !::tgo:l’éorl.".‘on
Estimating Atmospheric Transport and Dispersion of Gaseocus
Bffluents in Routine Releanes from Light-Water Cooled Reasctors,*
Revision 1 "“‘{ 1977, The OFPSITE DOSE CALCULATION MANDAL (ODCK)
equations provided for deternining the air dosas at and beyond

the SITR Y are based upon the hist
atmospheric conditions. e storical average

3.9  GASEOUS EFFLUENTS DOSE 1-131, TRITIUM. AND RADIOACTIVE PARTICULATY
BASIS

This specification is provided to implepant the requirements of
Sec ‘ons 1I.C, III.A and IV.A of Appendix I, 10 CPL -sct S0, The
Limiting Conditions for Operation are the guides set forth in
Section I1.C of Appendix I. The ACTION statesents prov.de 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 vadiocactive materials in gasecus effluents will be
Kept “as low as (s reasonably achievable® (ALARA). The OFFSITE
DOSE CALCULATION MANUAL (ODCM) calculational Rethods specified
in the Surveillance Requirements implement: the requirements in
Section III.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 sctual cxposure of a MEMBER OF THE PUBLIC
through npptogrlatu pathways (s unlikely to be substantially
underestimated, The OFFSITE DOSE CALCULATION MANUAL (ODCM)
methods for calculctlng the dose due to the actual relesse rates
Of the subject materials are consistent with the methodology
provided in Regulatory Guide 1,109, *Calculation of Annua) Doses




3.0 SPECIFICATION BASES (CON'T)

3.9 GASEOUS EFFLUENTS DOSE T-131, TRITIUM, AND RADIOACTIVE PARTICULATE
BASIS (CON'T)

tO Man from Routine Releases of Resctor Bffluents for the Purpose
of Evaluating Compliance with 10 CPR Part 50, Appendix 1,*
Revision 1, October 1977 and lo'ulatot¥ Guide 1.111, “"Methods for
Estimating Atmospheric Transport and D spersion of Gaseous
Effluents (n Routine Releases from Light-Water~Cooled Reactors,*
Revision 1, July 1977, These equations alse rrovtao fer
determining the actusl doses based upon the historical average
stmospheric conditions, The release rate specifications for
Iodine~131, Tritium, end yadioactive particulates with half-1ife
less than eight days are dependent on the existing radionuclide
PAthways to man, in areas at and beyond the SITE BOUNDARY, The
rothvayl vhich were esanined in the development of these calcu-
ations were: 1) Individual inhalation of airborne radionuclides,
4) deposition of rudionuclides onto green leat vegetation with
subsequent consumsption by man, )) deposition ente Qrassy areas
where milk animals and mest producing animals graze vith con~
sumption of the milk snd meat by man, and 4) deposition on the
ground with subsequent exposure of man,

3.10 TOTAL DOSE BASIS

This specification is provided to meet the done limitations of 4«0
CIR Part 190 that have now been incorporated into 10 CPR Part 20
by 46 FR 18525, The spezification requires the preparation and
sulmittal of a Special Report vhenever the calculated doses from
plant radioactive effluents exceed twice the design cbiective
doses of Appendix 1. Por sites containing up to 4 reactors, it
in .‘8.1{ ualtlo:x that the resultant dose to & MEMEER OF THE
PUBLIC will exceed the dose limits of 40 CPR Part 190 if the
individaal resctors remalin within the reporting requirement
level, The Special Peport vill describe a course of action that
should rusult in the limitation of the annual dose to & MEMBER OF
TWR PUBLIC to within the 40 CPR Part 190 limits. Por the
purposes of the Special Report, it may be assumed that the done
coma’t nt to the KEMBER OF TEE PUBLIC from other uranium fuel
cycle sources is negligible, with the exception that dose
contributions from other nuclear fuel eycle facilities at the
fame site or within a radius of § km must be considered. If the
dose to any MEMBER OF THE PUBLIC is estimated to exceed the
requirements of 40 CPFR Part 190, the Special Report with a
fequest for a varlance (provided the release conditions resulting
in viclation of 40 CPFR Part 190 have not already been corrected),
in accordance with the provisions of 40 CPR Part 190,11 and 10
CFR Part 20.408¢, is considered to be a timely request and
fulfills the requirements of 40 CPR Part 190 entil NRC staft
action s completed. The variance only relates to the limits of
40 CPR Part 190 and does not apply In any way to the other
requirements for dose limitation of 10 Part 20, as addressed
in Specifications 2 & Tise 4% . An individual (s not
considered a MEMBER OF THE PUBLIC during any period (n which
he/she (s engaged in Carrying out any operstion that is part of
the nuclear fuel cycle.



3.0 SPECIFICAVION BASES (CON'T)

3.11 RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM BAS]S

The radiclogical monitoring progran required by this
Specification provides measurements of radiation and of
radioactive materials ir those esposure pathways and for those
radionuciides which lead to the wighest tential radiation
CIposures of MEMBERS OF THE PUBLIC result ng from the station
operation., This monitoring progras thereby |uYglo-cntl the
radiologicsrl effluent lonttortn! Program by verifying that the
Beasurable Joncentrations of radioactive Bateriales and levels of
radiation dre not higher than expected on the basi: of the
effluent measurements and modeling of the environmental exposure
patbv:y'. Program changes may be initiated based on operational
exparience,

The LLD's required by Table 2-9% gre considered optimus for
routine environmental measurements ir industrial laboratories.
The LID's for drinking water meet the tequirements of 40 CPFR 141,

3.12 RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM LAND USE CENSUS BASIS

This specification {s provided to ensure that changes in the use
©f areas at or beyond the SITE BOUNDARY are identified and that
modifications to the menitoring progran are made (f required by
the results of this census. Adequate information gained from
door~to~door or aerial uu:volu Or through consultation with local
agricultural avthorities shall be used, This census satisfies
the requirements of Section IV.B.3 f Appendix I to 10 CPR Part
S50. Restricting the census to gardens of greater than 500 square
feet provides assurance that si nificant exposure pathvays via
leafy vegetables will be identified and monitored since a garden
Of this size is the minimun fequired to produce the quantity

(26 kg/year) of leafy vegetables assumed in Regulatory Guide
1.109 for consumption by a child., To determine this minimun
garden size, the folloving assumptions were used: 1) that 208 of
the garden vas used for giowing broad leaf vegetation (i.e.,
similar to lettuce and cabbage), and 2) a vegetation yield of 2
kg/square meter,

3.13 RADIOLOGICAL ENVIRONMENTA( MONITORING INTERLABORATORY COMPARISON
PROGRAM BASIS
The requirement tor participation in an Interlaboratory
Comparison Program is provided to ensure that independent checks
On the precision and accuracy of the messurements of radiocactive
material in environmental sanple matrices sre parformed as pars
of the quality assurance progran for environmental monitoring in
order to demonstrate that the results are reasonably valid,







SECTION 1.0
RADIOACTIVE EFFLUENT
MONITOR SETPOINTS SPECIFICATIONS

REVISION “g»



&1 NOISIASY

TABLE 1 - RADIOACTIVE EFFLUENT MONITOR SETPOINTS

RELEASE  TYPE__ SETPOINT NUCLIDE ANAL SETPOINT
SPECIFICATION CALCULAT IoN m:.('m

MON] TOR _BATCH = CONT. TYPE *+ _FREQ.
RM-Al X 1.1-1 i.2-1 P - .
(Noble Gas) 1.3-1 1.4-]
RM-Aj X 1.1-1 1.2-1 ¥ i.3-1
(fioble Gas) iy
RN-A2 x® X 1.1-1 1.2-2 | T i.3-1 1.4-3
{Noble Gas)
RM ALl X 1.1-1 1.2-3 P 1.3-1 ] 44
(Nodle Gas)
-2 X 1.1-2 i.2-4 ¥ 1.3-2 1.4.5
{Gamma ;
RK-17 X X 1.1-2 1.2-§ ¥ 1.3-2 1468147
{Gamma )
R®-A]l &
RM-A2 N/A N/A 1.1-3 2 HA 1.3-3 N2
tlodine
Channels)

*This monitor 1. used in conjunction with (or instead of) RM-All 0 monitor the release of the waste ¢as decay
tanks. MNuclide analysis and setpoint calculation mus. be perfor med for this sonitor prior to waste gas decay
tank release. At all other times, it is a continuous souice moniter and the setpoiet is determined weekly.

**For composited sampies the results from the most receatly compieted amalysis are used. §



GASEOUS EFFLUENT MONITORS
SETPOINT SPECIFICATION 1.1+
(Monitors KM-Al, RM-A2 and RM-A )

.

The dose rate at or beyoead the SITE BOUND/ R 0 dicact $ (eleased in
gaseous elflyents, is limited as follows:

Noble Gases

m
and radioactive
particulates wit!
greater than 8

iay half-lives

T v - “ . + | [ »
e radioactive gaseous effluent monitors (RMN-AL, | -/ na | «All) shall have their

m/trit tnoit e ar \ 1
Larmy irip seipoints set 1o ensure thal the ab )tal bod WWDie gas dose rate 1imit IS

10t exceded.

References:

technical Spectiication 3.3:3.9 & $§3.3.3.9
-3
reChniCat Specttication 3.4 1.0 B3.11.2

rlant Frocedures




LIQUID EFF_UENT MONITORS
SETPOINT SPECIFICATION 1.1-2

“

(Monitors RR-L2 ., RW-L7 )

The concentration o. radioca.tive mpaterials
UNRESTRICTED AREAS 18 lawied to the concentrations specified by 1 FR
Appendix B, Table II., Coluan for radionuc

in liquid effluents released

B ¢

des ther than noble 1ases
18 linited to 2K ( total activity concentra*tion for all olved
entrained noble

The radiocactive liquid effluent monitors (RM
alarm/tri

1

Ld and RM-] shall nave thell

setpolints set ¢t ensure that the above gamma ehitting concentrati

'
LARLITS are not exceeded

References

Technicel
Technical
P.ant Pr

L




GASEOQOUS EFFLUENT MONITORS
SETPOINT SPECIFICATION 1.1-3
(lodine Channels in RM-A| and RM-A2)

Sampling and analyses of the Reactor Building Purge Exhaust, and the Auxiliary Building
and Fuel Handling Area Exhaust for radioiodine and other gamma emitters, shall bde
performed at least once per 26 hours for at least 7 days following each shutdown, startup
or change in power level exceeding 15% of RATED THERMAL POWER within one hour,
when the Radioiodine concentration in the Auxiliary Building and Fuel Handling Area or
the Reactor Building Purge Exhaust Ducts will lead to a release which is greater than or
equal to 10% of the 10 CFR 20, * npendix B, Table II, Column I limits, at or beyond the
SITE BOUNDARY,

The iodine monitoring channels in radiation monitors RM-A | and RM-A2 shall have their
alarm setpoints set to alarm when the above radiciodine concentration limits are
exceeded,

References:

1) Technical§ «+ tiication 3.11.2:1, Table 4.44-2, Footnote (d)
2) Plart Procedures



NUCLIDE ANALYSIS 1. 2-1
REACTOR BUILDING PURGE EXRAUST

I NOCLIDE SAMPLE SOURCE LLD (®) (uci fec)
A. Principal Gamma Emitters (2)
Mn-54 1%10°4/1x10° 11
Fe-59 1x10°4/1x10- 1
Co-58 Pre-release grab sample for Batch 12x10°4/1x10° 1"
Co-60 Type release. Weekly Particulate 1:10"/1110"‘
in-65 - Filter Analysis for continuous(c) - 1x10"4/1x10- 1"
Mo-99 type release. 1104/ 1x10- 1"
Cs-134 110" 4/1x10- 1"
Cs-137 1x10"4/1x10- 1"
Ce-141 1x10"4/1x10- 1"
Ce-144 1210"4/1x10- 1"
Kr-87 Pre-release grab sample for Batch 1x10°4
Kr-88 type release. Noble Gas monitor 1=10-4
Xe-113 during batch and continuous releases 1x10~4
Xe-133m}p- Grab sample within 2-6 hr. following - 1x10-4
Xe-135§ startup, shutdown or > 15% 3Ty 1x10°4
7le-138“J change in 1 hr. 1x10-4
B. lodine 131 Pre-release grab sample for Batch NA/1 x 10712
type release. Weekly charcoal filter
. and once per 24 hr for 7 days following
startup shutdown or > 15\ RTP change
i | nz unless I-131 concentration at
site boundary < 10N 10 CFR 20 limit.
¢ Tritium Pre-release Grzb Sample and within 1%x10°6
12-24 hr folluwing flooding of
refueling canal and once per 7 days
while canal is flooded.
D. Gross Alpha Monthly Particulate Filter Composite 1x10-11
E.  Sr-89 Quarterly Particulate Filter Composite 1x10- 11
F. 5r-90 Quarterly Particulate Filter Composite 1x10-11
(a) Other identified Gamma Emitters not listed in this table shall be included in dose
and setpoint calculations.
(b) The first value ref=<rs to the LLD for pre-release grab sample; the second value

()

refers to the LLD for weekly Particulate Filter Analysis.

Reactor Bulilding Purge i3 considered continuous after a minimum of one Reactor
Building volume has been released on a continuous basis (1.e., first volume is a
batch type).

6 - REVISION 11



NUCLIDE ANALYSIS 1 2-2
AUXILIARY BUILDING AND FUEL HANDLING AREA EXHAUST

NUCLIDE SAMPLE SOURCE Lo (B (uci/ml)
A, Principal Gamma Emitters (a)
- -
Mn-54 1%104/1x10- 1"
Fe-59 1x10"4/1x10- 1"
Co-58 Weekly Particulate Fiiter Analysis. 1%10°8 /121011
Co-60 1%10°4/1x10- 1!
in-65 |} 1 1x10"4/1x10- 11
Mo-99 1x10"4/1x10- 1"
Cs-134 110~ 4/1x10- 11
Cs-137 1x10"4/1x10- 1
Ce-141 1x10°4/1x10- 1"
Ce-144 & 1x10"4/1x10- 11
Kr-87 Monthly Grab Sample and 1x10°4
Kr-88 Continuous Noble Gas monitor. 1x10°4
Xe-133 } Grab sample within 2-6 hr following ~ 1x10-4
Xe-<133m startup, shutdown or % 15% RTP 1x10-4
Xe-135 change in 1 hr 1x10~4
Xe-138 i 1x10-4
B. lodine 11 Weekly Charcoal Filter analysis and once 1x10-12

per 24 hr for 7 days following startup
shutdown or > 15\ RTP change in

! hr unless I-131 concentration at
site boundary < 10\ 10 CFR 20 limit.

C. Tritium Monthly Grab Sample and within 1106
1224 hr following flooding of
refueling canal and once per 7 days
while canal is flooded.

D. Gross Alpha Monthly Particulate Filter Composite 1x10-11
E. S5r-8% Quarterly Particulate Filter Composite 1x10- 1
® Sr-90 Quarterly Particulate Filter Composite 1x10 1

(a) Other identified Camma Emitters not listed in this table shall be included
in dose and setpoint calculations.

(b} The first value refers to the LLD for pre-release grab sample; the second
value refers to the LLD for weekly Particule“e Filter Analysis.
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NUCLIDE ANALYSIS 1.2-3
WASTE GAS DECAY TANKS

. NOCLIDE SAMPLE SOURCE LL(®) (uei/ml)

A.  Principal Gamma Emitters (a)

e

Mn-54 [7110"/1110"’
Fe-59 1x10~4/1x10-11
Co-58 1x10°4/1x10- 1!
Co-60 110" 4/1x10-11
in-65 - Pre-release Grab sample and Weekly - 1x10~4/1x10-
Mo-99 Particulate Filter Sample from RM-A2. 1x10"4/1x10° 1
Cs-124 1x10-4/1x10- 1
Cs-137 110" 4/1x10-11
Ce-141 1x10"4/1x10-11
Ce-144 le10"/1x10"1
-
Kr-87 (12104
Kr-88 1x10"4
Xe-133 }- Pre-release Grab sample. —{ 1x10-4
Xe-1313a 1x10~4
Xe-135 1x10-4
Xe-118 1x10-4
‘ B. Iodine 121 weekly Charcoal Filter from RM-i2. 11012

(a) Other identified GCamma Emitters not listed in this table shall be included in dose
and setpoint calculations.

(b) The first value refers to the LLD for pre-release grab sample; the second value
refers to the LLD for weekly Particulate Filter Analysis.
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NUCLIDE ANALYSIS [.2-4
EVAPORATOR CONDENSATE STORAGE TANKS, LAUNDRY AND SHOWER SUMP TANKS,
SECONDARY DRAIN TANK

‘ NUCLIDE SAMPLE SCURCE LLDXuC Y/ ml)

A.  Principal Gamma Emitters (a)
Mn-.'m- rsuod
Fe-59 5x10-7
Co-58 Sx10-7
Co-60 Sx10-7
in-63 | Pre-release Grab Sample o Sx10-7
Mo-99 $x10-7
Cs-134 Sx10-7
Cs-137 Sx 107
Ce-l4| Sx10-7
Ce- 164 |_Sx10+7

B. lodine 13| Pre-Release Grab Sample Ix10-6

i Dissolved and
Entrained Noble

‘ - Gases Monthly Grab Sample Ix10-3
D. Tritium Monthly Composite Ix10-3
E. Gross Alpha Monthly Composite Ix10-7
F.  Sr-89 Quarterly Composite Sx10-8
G.  Sr-90 Quarterly Composite 5x10-8
H, Fe-3$ Quarterly Composite Ix10-6

(a) Other identified Gamma Emitters not listed in this table shall be included in dose and setpoint
calculations,
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NUCLIDE ANALYSIS 1.2-5
SECONDARY DRAIN TANK AND/OR
PLANT CONDENSATE

‘ NUCLIDE SAMPLE SOURCE LLDuCi/ml akhs
A. Principal Gamma Emitters (a)
Mn-54" Sx10-7
Fe-59 Sx10+7
Co-58 5x10-7
Co-60 Sx10+7
In-65 i Weekly Compusite Sx10+7
s
Mo-99 $x10-7
Cs=12¢ 5x10-7
Cs-'37 5x10-7
Ce-141 Sx10+7
Ce-l4y | _Sx(0+7
B. lodine 131 Weekly Composite Ix10+6
C. Dissolved and
Entrained Noble
‘ Gases Monthly Grab Sample Ix10~3
D. Tritium Monthly Composite 1x10~3
E. Gross Alpha Monthly Composite Ix10-7
F. Sr-39 Quarterly Composite 5x10-8
G.  S5r-90 Quarterly Composite 5x10-8
H. Fe-55 Quarteriy Composite Ix10-6
(a) Other iuentified Gamma Emitters not listed in this table shall »e included in dose and setpoint

calculations,

« 10
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PRE-RELEASE CALCULATION 1,3-1
GASEOUS RADWASTE RELEASE

_I—

Prior to initiating a release of gaseous radwaste, 1t must be determined
that the concentration of radionuc)ides to be released, and the flow
rates at which they are released will not cause the dose rate
limitations of Specification 1.1-i to be exceeded.

I1. INFORMATION REQUIRED
Results of appropriate Nuclide Analysis from Section 1.2
111, CALCULATIONS
Noble Gas Gamma Emissions
Duse Rate (Total Bod,) « I (X/Q)K4Q4 mrem/yr. (1.1)
Noble Gas Beta Emissions
Dose Rate (Skin) « I (X/Q)Q¢(Ly + 1.1M5) mrem/yr. (1.2)
lodine 131, Tritium, Radicactive Particulates
Jose Rate (I,T,P) « 2 (X/Q)";0Q4 mrem/yr. (1.3)

. | where:

Ki = The total body dose factor due to gamma emissions for e!ch
identified noble gas radionuclide, in mrem/yr per uCi/mo.
(See Table 4.4-1),

Li = The skin dose factor due to beta emissions for each
identified noble gas radionuclide, in mrem/yr per uCi/m3
(See Table ¢ .4.1),

Mi = The air dose factor due to gamma emissions for each L
identified noble gas radionuclde, in mrad/yr per uCi/m+
(unit conversion constant of 1.' mrem/mrad converts air dose
to skin dose). (See Tabie 4.4-1),

Pi = The dose parameter for radionuclides other than noble gases
for the inhalation pathway, in mrem/yr per uCi/ms. (See
Table 4.4.3). ‘

Ui = The release rate of radionuc!ides, i, in gaseous effluent
from individual release sources, in uCi/sec (per unit,

unless otherwise specified). Qy = Effluent stream nuciide
concentration x flow rate.

L
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Flow Rates (Variable - based on setpoint needs, nominal or max-
isum values listed below).

1) Reactor Building Purge Exhaust Duct =
50,000 cfm = 2.4 x 107 cc/sec

2) Auxiliary Building and Fuel Handling Area
Exhaust Duct = 156,000 cfm = 7.4 x 107
ce/sec

1) Waste Cas DOCﬁ( Tank Release Line = 50 ctm

max = 2 4 x 10% cc/sec
X/Q = 2.5%10°% sec/m? for all vint releases.
This value 1s highest calculated annual

average relative concentration for any area at
or beyond the unrestricted area boundary.

I .der for a gaseous release to be within the limits of
specification 1.1-1, the Projected Dose Rate Ratio ‘PDRR) must

not exceed 1. The PORR for each limit is calculated as
follows:

PORRyg = PDRyp / 500 (1.4)

PDRRgg = PDRgx / 3000 (1.5)

PDRRopg = PDRogg/ 1500 (1.6)

PDRpg = Projected Dose Rate to the TOTAL BODY due to noble
gas emmissions.

PDRgg = Projected Dose Rate to the SKIN due to noble gas
eapissions.

PDRopg* Projected Dose Rate to any organ due to inhalation of
iodine, tritium and particulates with half-lives
grez er than 8 days.

500 = The allowable total body dose rate due to noble gas
Jamma emissions in mrem/yr.

JOO0 = The allowable skin dose rate due to noble gas beta
em1sSsSions 1n mrem/yr.

1500 = The allowable organ dose rate in mrem/yr.

If the concentration of radionuclides to be released 1s less
than the effluent monitor LLD set PDRR equal to 1,

Equations 1.1, 1.2, and 1.3] are solved for each release type and

release point currently releasing or awalting release. It
relationships 1.4, 1.5, and 1.6 are satisfied, the release can be
made under the assumed flow rates. If one or more of the

relationships 1.4, 1.5 and 1.6 are not satisfied, action must be
taken to reduce the radionuclide release rate prior to initiating a
release (or to reduce the radionuclide release rate already 1in
progress) .

REVISION 11



The following actions are available to reduce the release rates at the three
release points.

ll__Waste Gas Decay Tanks

a) Release Valve may be throttled
b) Tank contents may be diluted
r) Release may be delayed for longer decay time.

&l .. Reactor Building Purge Exhaust Duct

a) Dilution flow may be opened to reduce purge rate while
maintaining the same flow rate.

4 Auxiliary Bullding and Fuel Handling Ares Exhaust

a) Reduce inlet a upply to areas in Auxiliary Building to reduce

radioactivit ““te to vent,
b) Identify ar : sou, of radicactive releases into the
Auxiliary

Effluen. Monitor LLD Determins

The Technical Specification Li. ;alationship given below may be
used to calculate a monite~ LLD.
4 66Vp
LLD = -
Slope
B =  Average monitor background count rate in cpm.

Slope = Slope of monitor calibration curve in cpa/pCli/ml
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PRE-RELEASE CALCULATION 1.3.2
LIQUID RADWASTE RELEASE

. 1. INTRODUCTION

Prior to initiating a release of liquid radwaste, it must be determined
that the concentration of radionuclides to be released and the flow
rates at which they will be released will not lead to a release
concentration greater than the limits of specification 1.1-2 at the
point of discharge.

1. INFCRMATION REQUIRED

Results of appropriate Nuclide Analysis from Section 1.2

111, CALCULATIONS
Oischarge Cvy Co Ca Ct Cg Cre [_D + £
Concentration = b + . + + + +
MPCy; 2E-4 MPC, MPCT MPC,  MPC « | 3
where:

Cyi = The concentration of isotope i, in the gamma spectrum
exluding dissolved or entrained noble gases.

g = Total dissolved or entrained noble gas concentration.
. Cr = Tritium Concentration from most recent analysis.

g = Gross alpha concentration from mest recent analysis.

Cg = Sr-89, 90 concentration from most recent analysis.

Cre = Fe-55 concentration from most recent analysis.

£ - Effluent Stream Flow Rate

D - Dilution Stream Flow Rate (Nuclear Services seawater flow
only)

MP., = 10CFR20 Appendix B, Table II, Column 2 Maximum Permissible
Concentration by isotope.

[f the Calculated Discharge Concentration is less than or
equal to 1, the discharge may be initiated. [f the
calculated discharge concentration is greater than |,
action must be taken to reduce the effluent concentration
or effluent stream flow rate prior to initiating
discharge.

&
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PRE-RELEASE CALCULATION 1.3-3
GASEOUS EFFLUENT IODINE MONITORS

- ANTEODUCTION

In order to determine the setpoints for these monitors, the following
assumptions are used.

A The release rate through the Auxiliary Building and Fuel Handling
Area exhaust duct is 7.4 x 107 cc/sec. (156,000 cfa).

B. The release rate through the Reactor Building Purge Exhaust Duct is
2.4 x 107 cc/sec (50,000 cfm)

C. A limitless supply of uniformly concentrated I-131 is available to
supply the Exhaust Ducts.

D The iodine filter has been installed for 8 hours and operating at a
constant flow rate of 472 cc/sec (1 cfm). Therefore, total flow
through the filter has been 1 3¢ ¢ 107 ce.

CALCULATIONS

The limiting concentration of lodine in the vent which would result in a
concentration of one-tenth the 10 CFR 20 limit at the site boundary 1is
calculated as follows:

0. 1CI

I (1.7)

(X/Q) FK

Cy = The Concentration of Radioiodine in the vent in uCi/cc

Cr = The 10 CFR 20 Appendix B, Table IIi Column 1 concentra-
tion limit for Iodine 131, 1 x 10710 yCi/ce

F = The duct flow rate: 2.4 x 107 cc/sec for the Reactor
Building Purge Exhaust Duct and 7.4 x 107 cc/sec for the
Auxiliary Building and Fuel Handling Area Exhaust Duct.

K = Unit conversion constant ' x 10-6 l3/cc
X/Q ¢ The highest calculated annual average concentration for ang
area ;t or beyond the unrestricted area boundary 2.5 x 10°
sec/m

Solving eqn. 1.7 for the Reactor Building Purge exhaust vent yields:

ViRB) = 1,67 x 10°7 uCi/cc
Solving eqn. 1.7 for the Auxiliary Building & Fuel Handling Area Exhaust
vent yields

e

ViaB) = 5. 41 x 10°8 uCi/ce
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In order to determine the total quantity of lodine 131 collected on the
filter, the values of Cy above are multiplied by the volume assused to
have passed through the filter

Qr = fkCy (1.8)

where

Q1 - The total quantity of lodine 131 collected on the filter
in uCi.

Cy = The concentration of Iodine 131 in the vent in uCi/cc.

f = The assumed total volume of vent atao;phtro that has pas-
sed through the filter, 1.36 x 10’ cc (1 CMM for 8
hours) .

k i The Iodine removal efficiency of the filters: 90\

Solving eqn. 1.8 for the Reactor Building vent yields:

= 2.08 uCi
°1 gp)

Solving eqn. 1.8 for the Auxiliary Building and Fuel Handling Area vent
yields:

- §.62 x 107" uci
°1 )

These values are converted to counts per minute for the lodine aonitoring
channels through use of the appropriate calibration curves.
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Setpoint Calculation 1.4-1
Reactor Building Purge Exhaust Duct Monitor (RM-A1)
(batch Type Releases)

INTRODUCT 1ON

Following completion of the analyses required by Section 1.2-1 and
determination of release rates and concentration limits in accordance with
Section 1.3-1, the monitor setpoint requires adjustment to ensure that alarm
and pathway isolation occur if nuclide concentration Timits are exceeded.

METHOROLOGY

Reactor Building atmosphere is circulated through radiation monitor RM-A6
(containment atmosphere noble gas monitor) and the count rate is observed.
The observed count rate is correlated to a corresponding count rate for RM-A]
(Reactor Building purge exhaust duct monitor), and factors are applied to
account for background radiation, and the pressure difference baetween the
detector chambers and exhaust vent. The obtained value establishes the
maximum allowable setpoint. The alarm/trip setpoint is adjusted to this or a
more conservative value prior to initiating the release. |f the concentration
of radionuclides to by released is less than the effluent monitor LLD "Net
CPM" is obtained from the calibration curve by determining the CPM which
corresponds to 2.50-2 uCi/ml.

CALCULATION
Net CPM x VF /29.9 - V1) (uCi/cc/CPM)pg
RM-A]l Setpoint (CPM) « + Bkg
PORR  29.9 - V6 (WC1/cc/CPM) o)

where:

Net CPM = The observed RM-A6 count rate, in cpm, less background, or
obtained from the calibration curve.

VF = The vent fraction; that : .rtion of the total plant gaseous
release associated with .nis vent and discharge type.
Value can be set to & number between 0 and 1. The
summation of the vent fractions of RM-Al and RM-A2 cannot
exceed |.

PORR = The noble gas gamma emission Projected Dose Rate Ratic
calculated in accordance with Section 1.3. This ratio is
the actual projected dose rate divided by the allowable
dose rate referenced in Section 1.3-1, relationship |.4.

vé = The actual gauge vacuum reading at RM-A6 at the time of
sampling.

vl = The actual or average gauge vacuum reading at RM-Al during
narmal operation.

(WCi/cc/CPM)ag =  uCi/cc per cpm for RM-A6. This is based on an actual

sample or derived from the calibration curve.
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(BC1/cc/CPM)a; =  wCi/cc per cpm for RM-Al., This is based on an actual
sample or derived from the calibration curve.

' Bkg = RM-A] background count rate in cpm.

&
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Setpoint Calculation 1.4-1A
Reactor Building Purge Exhaust Duct Monitor (RM-Al)
(Specia) Release For Functional Testing of the
Reactor Building Purge System)

INTRODUCTION

Following compietion of the analyses required by Section 1.2-1 and
determination of release rates and concentration limits in accordance with
Section 1.3-1, the monitor setpoint requires adjustment to ensure that alarm
and pathway isolation occur if nuclide concentration limits are exceeded.

METHODOLOGY

Auxiliary Building and Fuel Handling Area atmosphere is continuously passed
through radiation monitor RM-A2 and the count rate is observed. The observed
count rate is correlated to a corresponding count rate for RM-Al, and factors
are applied to account for background radiation and the pressure difference
between the detector chambers and exhaust vent. The obtained value
establishes the maximum allowable setpoint. The alarm/trip setpoint
adjusted to this or a more conservative value prior to initiating the release.
[f the concentration of radionuclides to be released is less than the effluent
monitor LLD "Net CPM" is obtained from the calibration curve by determining
the CPM which corresponds to 2.5€-2 wCi/ml.

CALCULATION
-
Net CPM x VF (29.9 - V1| (uCi/cc/CPM)pp |
RM-A] Setpoint (CPM) = | * Bkg
PORR 29.9 - V2 / (uCi/cc/CPM)a _j

where:

Net CPM = The observed RM-A2 count rate, in cpm, less background, or
obtained from the calibration curve.

VF = The vent fraction; thai portion of the total plant gaseous
release associated with this vent and discharge type. VF
can be set to a value from 0 and 1. The sum of RM-A] and
RM-A2 vent fractions can not exceed 1.

PDRR = The noble gas gamma emission Projected Dose Rate Ratio
calculated in accordance with Section 1.3, This ratio is
the actual projected dose rate divided by the allowable
dose rate referenced in Section 1.3-1, relationship 1.4.

Ve = The actual gauge vacuum reading at RM-A2 at the time of
sampling.

vl = The actual or average gauge vacuum reading at RM-Al during

normal operation.
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(uCi/cc/CPM)a2 = ufi/cc per cpm for RM-A2. This is based on an actual
sample or derived from the calibration curve.

(uCi/cc/CPM)ay = uCi/cc per cpm for RM-Al. This is based on an actua)
sample or derived from the calibration curve.

Bkg = RM-Al background count rate in cpm.

&
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Setpoint Calculation 1.4-18
Reactor Building Purge Exhaust Duct Monitor (RM-Al)
(Special Release Following ILRT of
Reactor Building)

INTRODUL T1ON

Following completion of the analyses required by Section 1.2-1 and
determination of release rates and concentration limits in accordance with
section 1.3-1, the monitor setpoint requires adjustment to ensure that alarm
and pathway isolation occur {f nuclide concentration limits are exceeded.

METHODOLOGY

Reactor Building atmosphere is circulated through a sampling apparatus. The
Noble gas sample is analyzed to determine the projected dose rate ratio
(PDRR). HNet CPM is obtained from the calibration curve by determining the (PM
which corresponds to 2.56-2 uCi/ml. These values are combined with the
monitor background and vent fraction, to arrive at the monitor setpoint. The
obtained value establishes the maximum allowable setpoint. The alarm/trip
setpoint is adjusted to this or a more conservative value prior to initiating
the release.

Shortly, after beginning the purge, naw RM-Al alarm/trip setpoints are
determined using the methodology of Setpoint Calculation 1.4-2.

CALCULATION

- M
Net CPM x VF |
RM-Al Setpoint (CPM) = + Bkg
PORR
where:
Net CPM = A value derived from RM-Al calibration curve.
vF = The vent fraction; that portion of the total plant gaseous
release associated with this vent and discharge type. VF
can be set to a value from 0 and 1. The sum of RM-A, and
RM-A2 vent fractions can not exceed |.
PORR « 1
Bkg = AM-Al bac«ground count rate in cpm.
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Setpoint Calculation 1.4-2
Reactor Building Purge Exhaust Duct Monitor (RM-A1)
(Continunus Type Releases)

INTRODUCTION

Fol'zwing completion of the analyses required by Section 1.2-1 and
determination of release rates and concentration limits in accordance with
Section 1.3-1, the monitor setpoint requires adjustment to ensure that alarm
and pathway isclation occur if nuc)ide concentration limits are exceeded.

METHODOLOGY

React~r Building atmosphere {s passing through radiation monitor RM-Al during
a continuous type release. Factors are applied to the observed count rate to
account for background radiation and vent fraction. The obtained value
establishes the maximum allowable setpoint. The alarm/trip setpoint is
adjusted to this or a more conservative value weekly during continuous
releases. [f the concentration of radionuc)ides to be released is less than
the effluent monitor LLD "Net CPM* is obtained from the calibration curve by
determining the (PM which corresponds to 2.5E-2 uCi/m).

CALCULATION
Net C¥M x VF
RM-Al Setpoint (CPM) « + Dkg
PORR

where:

Net CPM = The observed RM-Al count rate, in cpm, less background, or
obtained from the calibration curve.

vF = The vent fraction; that portion of the total plant gaseous
release associated with this vent and discharge type.
Value can be set to a number between 0 and 1. The
summation of the vent fractions of RM-Al and RM-A2 cannot
exceed |.

PDRR = The noble gas gamma emission Projected Dose Rate Ratio
calculated in accordance with Section 1.3. This ratio is
the actual projected dose rate divided by the allowable
dose rate referenced in Section 1.3-1, relationship 1.4,

Bkg = RM-Al background count rate in cpm.
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Setpoint Calculation 1.4-3
Auxiliary Building & Fuel Handling Area Exhaust Monitor (RM-A2)
(Continuous Type Releases)

INYRODUCT ON

Following completion of the analyses required by Section 1.2-2 and
determination of release rates and concentration limits in accor“ance with
Section 1.3-1, the monitor setpoint requires adjustment to ensure that alarm
and pathway isolation occur {f nuclide concentration limits are exceeded,

METHODOLOGY

Auxiliary Building and Fuel Handling Area atmosphere is continuously passing
through radiation monitor RM-A2. Factors are applied to the observed count
rate to account for background -adiation and vent fraction. The obtained
value establishes the maximum allowable setpoint. The alarm/trip setpoint is
adjusted to this or a more conservative value weekly during continuous
releases. If the concentration of radionuc!ides to be released is less than

the effluent monitor LLD "Net CPM" is obtained from the calibration curve by
determining the CPM which corresponds to 8E-3 uCi/m).

CALCULATION

(-Nlt CPM x VF
RM-A2 Setpoints (CPM) = L- + Bkg

PDRR

. where:

Net CPM = The observed RM-A2 count rate, in cpm, less background, or
obtained from the calibration curve.

VF = The vent fraction; that portion of the tota) plant gaseous
release associated with this vent and discharge type.
Value can be set to a number between O and 1. The
summation of the vent fractions of RM-Al and RM-A2 cannot
exceed |.

PORR ~ The noble gas gamma emission Projected Dose Rate Ratio
calculated in accordance with Section 1.3. This ratio is
the actual projected dose rate divided by the allowable
dose rate referenced in Section 1.3-1, relationship 1.4,

Bkg = RM-A2 background count rate in cpm.
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Setpoint Calculation 1.4.4
Waste Gas Decay Tank Monitor (RM-All)
(Batch Type Releases)

INTRODUCT 10N

Following completion of the analyses required by Section 1.2-3 and
determination of reiease rates and concentration limits in accordance with
Section 1.3-1, the monitor setpoint requires adjustment to ensure that alarm
and pathway isolation occur if nuclide concentration limits are exceeded.

METHOROLOGY

Prior to initiating a Waste Gas Decay Tank release, its contents are drawn
through radiation monitor RM-All and returned to the waste gas header.

Factors are applied to the observed count rate to account for background
radiation and vent fraction. The obtained value establishes the maximum
allowable setpoint. The alarm/trip setpoint is adjusted to this ur a more
conservative value weekly during continuous releases. If the concentration of
radionuclides to be released is less than the effluent monitor LLD "Net CPM"
is obtained from the calibration curve by determining the CPM which
corresponds to 20 uCi/ml,

CALCULATION
Net CPM x VF x 24.7 '
RM-All Setpoint (CPM) e + Bkg
PORR x P 1
where:
Net CPM = The observed RM-All count rate, in cpm, less background,
or obtained from the calibration curve.
VF = The vent fraction; that portion of the total plant gaseous
release associated with this vent and discharge type.
Value is equal to 0.5.
PORR = The noble gas gamma emission Projected Dose Rate Ratio
calculated in accordance with Section 1.3. This ratio is
the actual projected dose rate divided by the allowable
dose rate referenced in Section 1.3-1, relationship 1.4.
24.7 « The maximum pressure (psia) which RM-Al] detector chamber
should be . ojected to. This corresponds to a flow of 15§
CFM from the release line to the vent.
p = Pressure (psia) in RM-All at time of obtaining net CPM.
Bkg = RM-All background count rate in cpm.
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Setpoint Calculation 1.4-%
Plant Discharge Line Monitor (RM-12)
(Batch Type Releases)

INDRXUCTION

Follawing completion of the analyses required by Section 1.2-4 and determina-
tion of release rates and concentration limits in acoordance with Sestion
1.3=-2, the monitor setpoint requires adjustment to ensure that alarm and
pativay isolation ocour if nuclide concentration limits are exceaded.

METHXOLXGY

mmnmmuswmm@ummmmzwmmm
cunuamummnummmrm-ummmmmmmy
building sump to cbtain the actual count rate at MM-12 for the concentration
cantained in the tank for release. The cbserved count rate is adjusted for re-
lease flow, background and statistical counting variations, particular to this
release flow path. 'm-muthqvalmumdumuwtrip setpoint and
m—uuadjutdtouusorammuvcvumpriormmitutimm
release. If the concentration of radiaruclides to be released is less than the
effluent monitor LID set "ICi/MPCi" equal to 1 and derive "Net CPM" from the
cal ibration Cave by determining the CPM which corresponds to JE~7 uCi/ml.

CALCYILATTON
RM-12 Setpoint (CPM) = Net CPM X AF X (E+ D) | + Bkg + 3.3 Viky
(2 C{/MICy) x E

where:

Net CM = The cbeerved RM-12 count rate, in cgm, less
back-ground, or abtained from the calibration curve.

AF - ~dministration Factor to account for error in setpoint
determination. AF = 0.8,

IC{/MPCy ~ The ratio of the actual ganma emitting concentra-
tions (excluding dissolved and entrained gases) of the
tank contents to be released to the Maximm Per-
nmissible Concentration (MFC) as listed in 10 CFR 20,
Table II, Colum 2 for unrestricted areas.

E = The release flow rate of waste to be discharged in
gallons per mirute. A maximm flow rate of 100 gpm
will be used for the Evaporator Condensate Storage
Tanks and 40 gpm for the lLaundry and Shower Sump
Tanks.

D = The dilution flow fram the Nuclear Services Sec Water
system in gallons per mirmute.

B = RM-12 background count rate in cpm.

3.3V By - A statistical spread an the background cournt rate
which represents a 99.95% confidence level on monitor
counting. This factor is included to prevent inadver-
tent high/trip alarms due to randam counts on the
monlitor,

REVISION 19



Setpoint Caloulation 1.4-6
. Turbine Building Basesert Discharge Line Monitor (RM-17)
(Cont inuous Type Releases)

setpo ,

that I-nlhma\lymclid-bnirqdm This assumption equates all
counts an AM-L7 to I-131 with an MIC of 3 x 10 uwci/ml. I-131 has the most
conservative MPC of the r ~lides available to this release path and "“visible"
Lo MM-L7. The setpoint 1 jased on assuring 1 MPC or less of I-131 in the
dmmwmmummmwmmqmqnmwasu
calibration curve which correspards to a omcentration of 3 x 10 uci/ml and
applying the flow dilution factor, background counts, and statistical count.ing
variations. The resulting value is used as the alarm/trip setpoimt and RM-17 is
adjusted to this or a more conservative value to maintain control on release

. conditions.
CALCULATION |

: Emwﬂ -
RM~L7 Setpoint (CPM) = E + Hay + 3.3 By

M -'Dummnimuwirqmsxloqmi/ml(l
MPC I-131) from the current fM-L7 calibration curve.

E = The maximum release flow rate of water able to be
discharged in gallons per mimute.

D = The dilution flow from the Nuclear Serviwes Sea Water
system in gallons per mirnute.

Bkg = The background court rate at RM-L7 in cpm.

3,37 B = A statistical spread on the background count rate which
represents a 99.95% confidence level on monitor counting.
This factor is included to prevent inadvertent high/trip
alarms due to randam counts an the monitor.

REVISION 12




Following campletion of the analyses required by Section 1.2-4 and determination
of release rates and concentration limits in accordance with Section 1.3-2, the
monitor setpoint requires adjustment to ensure that alarm and pathway isolation
ocour if ruclide concentration limits are exceeded.

Station Drain Tank (SDI-1) contents are circulated through radiation monitor
M-L7 and returned to the sump to cbtain the actual count rate at RM-17 for the
concentration contained in t w tank for release. The cbserved cout rate is
adjustad for release flow, background and statistical counting variations,
particular to this release flo path. The resulting value is used as the
alamm/trip setpoint and RM-L7 is adjusted to this or a wore conservative value
prior to initiating the relesse. If t*- concentration of radionuclides to be
released is less than the efiluent mor ar LD set "ICI/MPCL" equal to 1 and
Mwmmmmmmummwmummmmcmmxm

corresponds to 3E~7 uCi/ml.

CALQULATION
Net C™M x AF x E + D) —
RM-L7 Setpoint (CIM) = + Bay + 3.1V By
(L Cy/MP2y) x E
where:

Net CPM - The cbserved RM~L7 count rate, in cum, less
background.

AF = Amuinistration Factor to account for error in
setpoint determination. AF = 0.8,

C{/MPCy - The ratio of the actual gamma emitting concen-
trations (excluding dissolved and entrained gases)
of the tank cantents to be released to the Maximum
Permissible Concentration (MPC) as listed in 10 CFR
20, Table IT, Column 2 for unrestricted areas.

E - The release flow rate of waste to be discharged in
gallons per minute. A maximum flow rate of 600 gpm
will be used.

D = The dilution flow from the Nuclear Services Sea
Water system in gallons per minute.

Bky = RM-L7 background count rate in cpm.

J.J/Bicq B A statistical spread on the backgound count rate
which represents a 99.95% confidence level on
monitor counting. This factor is included to prevent
inadvertent high/trip alarms due to random counts on
the monitor.

REVISION 12
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CALCULATION OF INMALATION
. PATHWAY DOSE FACTOR (Py)

Pi = K' 'BR) DFA{ mrem/yea» per uCi/m3

where:
K' = A constant unit of conversion - 108 pCi/uCt
BR = The Breathing Fate of the child age group = 3700 m3/year
OFAy = The maximum organ inhalation dose factor for the child age

group for the ith radionuclide, in mrem/pCi. The total
body 1s conridered as an organ in the selection of DFA.

NOTE: For the inhalation pathway Py « Ry, so values of Py may be
taken from Table 4.4-3,

References:

1) NUREG-0133, Section 5.2.1.1
2) Regulatory Guide 1.109, Table E-5, and Table £ 9
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SECTION 2.0
FADIOACTIVE EFYLUENTS
wOSE REDUCTION SPECIFICATIONS
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TABLE®

RADWASTE REDUCTION SYSTEMS - DOSE PROJECTION

DOSE
PROJECTION PROJECTION FLOW
SYSTEM SPECIFICATION CALCULATION FREQUENCY MAGCRAM
Waste 2.5-1 2.2-1 Me 2.3-1
Gas
Treatiouw ot
e Ventillation 2.5-1 2.2-1 Me 2.3-1
« Exhaust
Treatment
Ligud 2.1-2 2.2-1 M* 2.3-2
Radwaste
Treatment
-
' 1
: * When a Radwaste Reduction System 1s not available for use.
{



WASTE REDUCTION SPECIFICATION NO. 2.1-1

The WASTE GAS SYSTEM shall be used, as required, to reduce the radicactivity of
materials in gaseous waste prior to discharge, when projected monthly air doses due to
releases of gaseous effluents from the site to areas at or beyond the SITE BOUNDARY
would exceed:

1) 0.2 mrad gamma/month *
2) 0.4 mrad beta/month *

AND
The VENTILATION EXHAUST TREATV 'NT SYSTEM shall be used, as required, to reduce
the quantity of radioactive materials in gaseous waste prior to discharge, when projected
menthly air doses due to release of gaseous effluents from the site to areas at or beyond
the SITE BOUNDAR" would exceed:

1) 0.3 mrem to any organ/month *

Doses due to gaseous releases from the site shall be projected at least once per 3] days.

. The limits of the [OCFR 50, Appendix |, paragraph Bl criteria were reduced to 1/4 of
the monthly portion of the annual limit as explained in correspondence among AlF,
Utilities and the NRC dated December 24, [981.

References:

1) Crystal-fiver Unit ) Technical Specification 3.7.13.3

2)  Plant Procedures

3)  Correspondence C.A., Wiliis (NRC) to S. Pandy (Franklin Research Center) dated
11/20/81 and AIF letter to AIF subcommittee on RE™S dated 12/24/81,

« 30 -



WASTE REDUCTION SPECIFICATION NO, 2.1-2

The LIQUID RADWASTE TREATMENT SYSTEM shall be used, as required, to reduce
radioactive materials in Lquid wastes prior to their disiharge, when projected monthly

doses due to liquid effiuents discharged to UNRESTRICTED AREAS would exceed the
following values:

A 0.06 mrern whole body/ month *
b, 0.2 mrem to zny organ/month ¢

Doses dua to liqui. releases shall be projected at least once per 3| days.

The limits of the |0CFR 50, Appendix |, paragraph A criteria were reduced to |/4 of
the monthly portion of the annual limit as expiained in correspondence among AlF,
Utilities and the NRC dated [2/24/81,

References:

1) Crystal River Unit 3 Technical Specification 3,7,13.2
2)  Plant Procedures

3)  Correspondence C.A. Willis (NRC) to S. Pandy (Franklin Research Center) dated
.* 11/20/81 and AIF letter to AIF subcommittee on RETS dated 12/24/81.
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DOSE PROJECTION METHODOLOCY 2.2-1
. GASEOUS RADVASTE

I LNTRODUCTION
Crystal River Unit } operating practices require use of the waste gas
system (VWaste Cas Decay Tanks) The normal release paths for gaseous
effluents are via ventilation exhaust treatwent systems (HEPA and
Charcoal Filters) The operability of the ventilation exhaust treatment
Systems is controlled by the <Crystal River Unit 3 Technical
Specifications. & 7o 1N oF SA T oar A I
A’ long as these practices and specifications are saintained, the k4

. LR
,I'

radwaste reduction reguirements of Crystal River Umit 3 Technical
Specification 3.7.13.3 are met, and there is no need to project doses
prior to the release of gaseous radwaste.

IT CALCULATIONS

Dose projection calculations will be necessary if either system is not
available for use

D, # ——
P 400
. where:
Op * Projected Dose (monthly)
D¢ * Current quarter cumsulative dose, including projection for

release under evaluation.

NDQ * Number of days into quarter, where the quarterly periods
are:

January ' through March 31, »oril 1 through June 30,
July ' through September )1, October 1 through

December 11
References:
1) y ow g B BN RS S be gv P
2) FSAR §.5.1, §.§.2



DOSE PROJECTION METHODOLOGY 2.2-2
‘Ii’ LIQUID RADWASTE

I LFIRQROCTION

Crystal River Unit ) operating practices require liquid radwastes (except
for Laundry and Shower Sump waste and Secondary Drain Tank waste) to be
processed prior to releasing thes to the environsent.
o d J F Pad 4 of & EJCH

As  long as these practices are maintained the radwaste reduction
requirements of ‘Crystal River Unit ) Techaical Specification 3 7 12,2 are
met, and there is no need to project doses prior to the release of liquid
radwaste

I CNCULATIONS
Dose projection calculations will be necessary if there is a malfunction
of liquid radwaste treatment systes equipsent and liquid radwaste sust be
released without prior treatsent.
31D,

NDQ

D’-

Up * Projected Dose (monthly).

. D¢ * Current quarter cusulative dose, including projection for
release under evaluation.

NDQ * Number of days into quarter, where the quarterly periods
are:

January 1 through March 31, April 1 through June 30,
July | through September 31, October 1 through
December 31,

References:

« 33 o
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calendar year dose or dose ocamitment to any member of the public, due
, tion from wranium fuel cycle sources

whole baddy or
ess than or

i
E

ification is satisfied by meeting specifications 4.1-1, 4.1-2,
‘DI-J'

If doses exceed twice the limits of specifications 4.1-1, 4.1-2, and 4.1-)

then an analysis shall be performed to confirm contimued compliance with
b).

3

References:

1) Jechnical Specification 3.11.3 7 ce e
2) Plant Procedures
3) 40 CFR 190

ok REVISION 12
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SECTION 3.0
‘ RADIOACTIVE EFFLUENTS
SAMPLING SPECIFICATIONS

REVISION “0"
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TABLE [0

GASEOUS AND LIQUID EFFLUENT REPRESENTATIVE SAMPLING

RELEASE TYPE

BATCH CONT,

SOURCE OF
EFFLUENT

REPRESENTATIVE
SAMPLING
METHOD

Evaporator X
Condensate
Storage

Tanks

Laundry and
Shower Sump
Tanks

Secondary
Drain Tanks

Plant Condensate

Waste Cas
Decay Tanks

Reactor Bldg.
Purge Exhaust

Auxiliary Bldg.
& Fuel Handling
Area Purge
Exhaust

Reactor Bldg.

with Both Personnel
and Equipmenrt
Hatches Open

31

LN B

1.4

’ol'“

3.1.3

=39
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Representative Sampling Method Mo. 3.1-1
(Evaporator Condensate Storage Tanks, Laundry & Shower Sumi Tanks,
Secondary Drain Tank)

To obtain representative samples from these tanks, the contents of the tank to
be sampled will be recirculated through two contained volumes and a grab
sample will be collected upon completion. No additions of liquid waste will
be made tou this tank until cospletion of the release.

Representative Sampling Method No. 3.1-2
(Secondary Drain Tank and/or Plant Condensate)

A representative sample may be obtained via grab samsple of the Turbine
Building Sump or the Secondary Drain Tank, Plant Condensate, or from the
release compositor.

Representative Sampling Method No. 1.1-3
(Waste Gas Decay Tank)

Representative gas, iodine, and particulate samples are drawn from the waste
gas decay tank sample lines.

No additions of waste gas is allowed into a tank following sampling until the
release has been completed.

Representative Saxpling Method No. 3. 1-4
(Reactor Building & Auxiliary Building & Fuel Bandling Area Exhaust)

Representative gas, .odine, particulate and tritius samples are taken from
these ducts at the location of the radiation sonitors. The sampie for the
Reactor Building Purge Duct is taken from racdiation monitor RM-Aé prior to a
purge and is drawn from radiation monitor RM-A! during a purge. The sample
for the Auxiliary Building and Fuel Handling Area Exhaust Duct is drawn f.om
AM-A2 during venting since this is a continuous release pathway .

If samples cannot be obtained from the ducts of the Reactor or Auxiliary
Building, samples can be obtained from areas of these buildings that are
considered to be representative of the radionuclide concentrations present
throughout the respective buildings. Sampling times and volumes should be
established to assure the LLD Limits of Sections 1.2 and 4.2 for the
radionuclides can be met.

« REVISION 9



Representative Sampling Method No. 3.1-§
(Reactor Building With Personne! And Equipment Hatch Opened)

The following conditions =t be satisfied prior to having the RB personnel
hatch and equipment hat-kes =4 4t the same time:

0 The Reactor Building purge exhaust fans are operational and the make-up
fans are shut down;

© The initial purge must run for at least 2 days at 30,000 SCFM.
0 The Reactor Coolant System is degassed and depressurized;

0 The Reactor Building recirculation system 15 continuously monitored by
RM-A6 (all channels); or air samples are taken datly on each elevation of
the Reactor Building;

0 A particulate sampler is installed and operaring on the Reactor Building
refueling floor;

0 Air samples are taken as jobs in the Reactor Building necessitates (i.e.,
Jobs that risk increasing the particulate, fodine, or gaseous
concentrations of radionuclides in the Reactor Building);

NOTE

If the purge exhaust fans must be shut down, them efther the personnel
hatch or equipment hatch openings must be closed (e.g., temporary door
installed in the personnel hatch).

Representative Sampling Method No. 3.1-6
(Reactor Building During Integrated Leak Rate Test)

Due to building overpressure, prepurge samples cannot be taken rrom RM-A6,
Representative gas, iodine, particulate and tritium samples may be obtained
from the Intermediate Building containment sampling apparatus or the
Post-Accident Sampling System.

Reference: Telecon-FPC (Dan Green, Dan Wilder) to NRC (Charles Willis) ated
03/15/85 at 0930; Subject: Personnel and Equipment Hatch Openings.

REVISION 18 ™



SECTION 4.0
. RADIOACTIVE EFFLUENTS

DOSE CALCULATION SPECIFICATIONS
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TABLE IV CUsaULATIVE DOSE CALCULATION

m NUCLIDE CALCULATION DOSE
PATHWAY SPE FICATION ANALYSS METHODOLOGY FACTORS
Noble Gases §.1-1 8.2-1,8.2 2 $.3-1 §.6-]
4.2-3
Radiociodines,
Radivactive
Particulates §.1-2 6.2-i, 8.2-2 §.3-2 §.6-2 10 4.4-16
Radionuc lides §.2-3
other than
Nobie Gases
Liquid Effluents &.1-3 $.2-8,8.2-5 &.3-3 §.6-17
:‘Q
——
w
- -
£
- -
.’.—-

»
it



DOSE SPECIFICATION &.1-1
‘ (NOBLE GASES)

The air dose at or beyond the SITE BOUNDARY due to radicactive noble gases released in
gaseous effluents shall be lirnited as follows:

1) During any calendar quarter, % 5 mrad gamma, and < |0 mrad beta radiation.

Z)  During any calendar year, %10 mrad gamma, and & 20 mrad beta radiation.

Cumulative dose contributions for the current calendar quarter and current ~alendar year
shall be determined at least once per 3| days.

. References:

‘ Cmm ;tx:tr Uf;;! ‘;Techmcai Specification 3.11.2.2 R EV ‘ S ‘ O N ‘ ‘C”

- 63 -



DOSE SPECIFICATION 4.1-2
(RADIOIODINE & PARTICULATES)

The dose to a MEMBER OF THE PUBLIC from lodine-131, Tritium and radiocactive
particulates with half lives of greater than § days in gaseous ef ‘luents released from the
site to areas at or beyond the SITE BOUNDARY shall be limited as follows:

1) During any calendar quarter, = 7 5 mrem to any organ.,

2) During any calendar year, =15 mrem to any organ.

Cumulative dcse calculations for the current calendar quarter and current calendar year
shall be determined at least once per 3| days.

References: _

sl Aad d

f
'\'_IM"

stal River Unit 3 Technical Specification 3.41.4.% s RS L1
Crystal Rt pec RF\”C ; '

o &b



DOSE SPECIFICATION #,1-)
(LIQUID EFFLUENTS)

The dose or dose commitment to a MEMBER OF THE PUBLIC from radioactive materials
in Liquid effluents released to UNRESTRICTED AKEAS shall be limited as follows:

1)
2)
3)

“)

Cumulative dose contributions froi.. liquid

3| days.

During any calendar quarter, = 1.5 mrem total body.
During any calendar quarter, % 5 mrem any organ.
During any calendar year, % ) mrem total body.

During any calendar year, = 10 mrem any organ.

References:
S0 Fad L, Seclrm,

Geystal River-Unit-3 Technical Specification 31 i

.- 48

effluents shall be determined at least once per
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DOSE SPECIFICATION 4. 1-4
(RADIOACTIVE EFFLUENT RELEASE REPORT)

A Semiannual Radicactive Effluent Release Repcrt covering the
operaticn of the Unit during the previous six months of operation
shall be submitted within 60 days after January | and July 1 of
®ach year

The radicactive effluent release report to be submitted 60 days
after January ' of each year shall also include an Assessnent of
radiation doser to the hypothetical worst case 1ndividual from
releases (including doses from Primary effluent pathways and
direct radiation) for the previous calendar year.

The assessment of radiation doses shall be performed in accordance
with the Off-site Dose Calculation Manual (ODCM !

. REVISION 7



NUCLIDE AMALYSIS 4.2-1
REACTOR BUILDING PURGE EXHAUST

@ oo SANPLE_SOURCE

A, Principal Gamma Emitters (4)

Mn-54 1x10-4/1x10°
Fe-59 1%10°4/1x10° 1"
Co-58 Batch release particulate filter 1x10°4/1x10° 1
Co-60 for Batch Releases. Jeekly 1x10°4/1x10° 1!
In-65 |- Particulate Filter Analysis for —<1310“/1x10'3’
Mo-99 continuous(c) type release. 1x10"4/1x10- 11
Ca-134 1x10°4/1x10- 11
Co-117 1x10°4/1x10- 1
Ce-141 1x10°4/1x10° 1
Co-144 1x10°4/1x10- 1!
Kr-87 Pre-release grab sample for Batch r:xio"
Kr-68 type release Weekly grab sample 1210~ 4
Xe-133 b for continuout type relesse. - 1x10°4
Xe-1313m 1x10-4
Xe-135 1x10°4
Xe-138 1x10~4
‘ B. lodine 131 Batch release charcoal filter for NA/1 x 10-12
Batch Releases. Weekly charcoal
filter for continuous releases.

C. Tritius Pre-release Grab Sample. 1x10-6

D. Gross Alpha Monthly Particulate Filter Composite 1x10-11

E. Sr-89 Quarterly Particulate Filter Composite 1x10-11

F. 5r-9% Quarterly Particulate Filter Composite 1x10-11

(a) Other identified GCamsa Emitters not listed in this table shall be included in
dose calculations.
(b) The first value refers to the LLD for pre-release grab sample; the second
value refers to the LLD for weekly Particulate Filter Analysis.
(€) Reactor Building Purye is considered continuous after minimum of one Reactor
Building volumes have been released on a continuous basis (i.e., first one
. volume 18 a batch type).

.« REVISION 11



NUCLIDE ANALYSIS 4.2-2
AUXILIARY BUILDING AND FUEL “NDLING AREA EXHAUSY

NUCLIDE SAMPLE SOURCE LLo () ( yei/ml)

A.  Principal Gamma Emitters (4)

———

-
Mn-54 1x10°4 /151011
Fe-59 1%10°4/1x10* 1"
Co-58 Weekly Particulate Filter Analysis. 1%10°4/1x10- 1"
Co-60 1x10°4/1x10° 1"
in-65 } ~1x10*4/1x10- 11
Mo-99 12104/ 1x10° 1
Cs-134 1x10~4/1x10° 1
Cs-137 1%10°4/1x10~ 1
Ce-141 1%10°4/1x10* 1!
Ce-144 1210°4/1x10- 1"
w— -
Kr-87 Monthly Grab Sample. 1x10°4
Kr-88 1%10°4
Xe-133 } -~ 1x10°4
Xe-133n 1x10~4
Xe- 138 1x10':
Xe-118 1X10°
- B,
8. lodine 131 Weekly Charcoal Filter Analysis. 1x10-12
€. Tritium Mcnthly Grab Sample. 1x10~6
D. Gross Alpha Monthly Particulate Filter Composite 12101
E. Sr-89 Quarterly Particulate Filter Composite 121011
F. $r-9%0 Quarterly Particulate Filter Composite 1x10- 1

() Other identified Camma Emitters not listed in this table shall be included
in dose calculatione.

(b) The first value refers to the LLD for pre-release grab sample; the second
value refers to the LLD for weekly Particulate Filter Analysis.

o~ REVISION 11



NUCLIDE AMALYSIS 4.2-)
WASTE GAS DECAY TANKS

SAMPLE SOURCE

LO(P) ( yci/ml)

Principal Gamma Emitters (@)

Mn-54
Fe-59
Co-58
Co«60
in-65 }
Mo-99
Cs-134
Cs-1)7

Ce-141
-

Ce~144
Kr-87
Kr-88
Xe-131 }
Xe-11im
Xe-125§
Xe-118

e

lodine 121

Weekly Particulate Filter sample (from RM-A2)

Pre-release Grab sample

Weekly Charcoal Filter (from RM-A2)

(a)

(b)

Other identified Gamma Emitters

dose and setpoint calculations
The first value refers to the LLD for pre-release qu sapple; the second

value refers to the

1210° 4/ 1x10° M
110" 4/1x10° 11
1x10°4/1x10° 1"
1%10°4/1x10° 1!
- 1%10°4/1x10- 1"
1%x10°4/1x10- 11
1x10°4/1x10° 1!
1210*4/1x10° 1!
1210°4/1x10- 1"

e

ﬁno"
1x10-4¢
1x10-4
- 1x10"4
1x10°4
12104
1x104

1x10-12

not listed in this table shall be included in

LLD for weekly Particulate Filter Analysis.



NUCLIDE ANAL YSIS 4.2.4
EVAPORATOR CONDENSATE STORAGE TANKS, LAUNDRY AND SHOWER SUMP TANKS,
SECONDARY DRAIN TANK

SAMPLE SOURCE

Principal Gamma Emitters (a)

. NUCLIDE

A,
Mn- 54
Fe-%9
Co-58
Co-60
an-63 -
Mo-99
Ce=1 3
Ce=1)7
Ce-l4|
Ce-lb4_

B, lodine |}

C. Dissolved and
Entrained Noble

' Gases

D. Tritium

E Gross Alpha

F. Sr-89

Go s"go

H. Fe-55

(a)

Pre-release Grab Sample

Pre-Release Grab Sample

Monthly Grab Sample

Monthly Composite

Monthly Composite

Quarterly Composite

Quarterly Composite

Quarterly Composite

Ix10+3

1x10+%

Ix10+7

Sx10-8

Sx|0~8

ix|0~&

Other identified Gamma Emitters not listed in this table shall be included in dose calculat s,

s bl -

LVISION 7



NUCLIDE ANAL YSIS 4.2-5
SECONDARY DRAIN TANK AND/OR
PLANT CONDENSATE

NUCLIDE _SAMPLE SOURCE LADWCYmI)
A Principal Gamma Emitters (a)
Mne34 | ™ sx107
Fe-%9 Sx10+7
Co-58 Sx10+7
Co-60 Sx10+7
in-63 i Weekly Composite J Sx 10«7
Mo-99 Suln?
Cs |34 Sx10+7
Cse1d? Sx10+7
Ce-14] Sx10+7
Ce- 14k Sx10+7
- b
B. lodine 13| Weekly Composite Ix10-6
C.  Dissolved and
Entrained Noble
Gares Monthly Grab Sample Ix10+3
D, Tritium Monthly Composite Ix10-3
E.  Gross Alpha Monthly Composite I1x10+7
F, Sr-89 Quarterly Composite Sx10-8
G. Sr-90 Quarterly Composite Sx10-8
H, Fe-5$ Quarterly Composite Ix10-6

(a)

Other ident 'ied Gamma Emitters not listed in this

. 80 -

table shall be included in dose calculations,

REVISION 7



DOSE CALCULATION 4 )1
(NOBLE GAS)

The air dose at or beyond wne SITE BOUNDARY due to noble gases released in
gaseous effluents is calculated as follows

Dv # 317 x 10°8 [ wy(x/0)0; arad
Dg » 3.1 x 108 [ N (X/Q)Q4 mrad
where.

Dy = The air dose at or beyond the SITE BOUNDARY due to gamma
emissions from noble gases in gaseous e.fluents in mrad/time
period

Dg * The air dose at or beyond the SITE BOUNDARY due to beta
enissions from noble gases in gaseous effluents in arad/time
period.

117 x 108 = The nusber of years in one second, yr/sec

Ny * The air dose factor due to gamma emissions for each identi-
fied noble 9as radionuclide, in wrad/year per uCi/u’d

Ny * The air dose factor due to beta emissions for each identi-
fied noble gas radionuclide, in mrad/year per uCi/m

kig * The highest calculated annual average relative concentration
for areas at or beyond the UNRESTRICTED AREA Boundary, 2.5 x
10°6 gec/md.

= Total uCi of isotope i released during the calendar quarter
or calendar year, as appropriate.

' REVISION 10



DOSE CALCULATION 4.3.2
(RADIOTODINES & PARTICULATES)

The dose to an individual at or beyond the SITE BOUNDARY (.ut <o lodine-131,
Tritium and radioactive particulates with half Iives of greatar than 8 days 1
calculated as follows:

D« 3.17 x 1078 3 wry0q

where:

0 . The radiation dose to an individua) at or deyond the
UNRESTRICTED AREA BOUNDARY, in mrem.

Ry = The dose factor for each identified radionuclice, 1, in
me (mrem/year) per uCi/sec or arem/year per uCi/m’.

W = X/Q for inhalatior pathway, 2.5 x 10°6 sec/md at the site
boundary and 7.5 x l° soc/n3 at the critical receptor.

W« D/Q for food and ground plane n‘th!ay. 1.9 x 10°8m2 at
the site boundary and 5.7 x 10°%m"¢ at the critical
receptor,

Qy = Total uCi of isotope | released during the calenaar
quarter or calendar year, as appropriate.

317 x 10°8 & The number Jf years in one second, yr/sec.

Reference:
NUREG 0133, Section 5.3.1
FSAR, Table 2-20

REVISION 18 ¢ ..



DOSE CALCULATION 4.3-3
(LIQUID EFFLUENTS)

' The dose or dose commitment to a MEMBER OF THE PUBLIC from radioactive
materials in 1iquid effluents released to UNRESTRICTED AREAS is calculated as
follows:

D«2 rlw : ‘qukaJ
! k

where:

0 . The cumulat.ve dose commitment to the tota) body or any
organ, 7, from the 1iquid effluents for the total time
period I ty in mrem.

tk = The length of the kt) time period over which Cik 1s
averaged for all liquid releases, in hours.

Cik = The average concentration of radionuclide, 1, in undiluted
11quid effluent during time period tx from any 1iquid
release, in uCi/ml,

Ajy = The site related injestion dose commitment factor to the !
total body or any organ for sach identified principal
gamma and beta emitter as shown in Table 4.4-17 of this
manual, in mrem/hr per uCi/ml. |

. : Fk = Waste releasc flowrate + (Waste flow rate + Dilution flow
rate)

Dilution flowrate is equal to the total c1rcu1|t1n? water
flow and/or Nuclear Services seawater f)ow available
during the release.

References:

i) NUREG 0133, Section 4.3.
. 2) Telecon/Meeting Summary with C. ¥illis (USNRC) dated 01/16/85 regarding

Fk. |
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DOSE CALCULATION 4.3-4
(RADIOACTIVE EFFLUENT RELEASE REPORT)

The individual and population doses are calculated using GLSPAR
(for gaseous effluents) and LADTAP (for liquid effluents) computes
codes obtained from the Nuclear Regulatory Commission, and are
revised to include site specific data whenever possible. Both
computer ccdes incorporate the calculational models and parameters
documented in Requla ory Guide 1.109. Direct radiation doses are
taken from the Plume Immersion Pathway calculated by GASPAR

Meteorological irngy» ta consisting of A.erage relative concen-
trations (X/Q's) a'i1 average relative deposition values (D/Q's)
are provided by co pling GASPAR with the Nuclear Regulatory
Commission computer code XOQDOQ (NUREGC-0324, "Program for the
Meteorological Evaluation of Routine Effluent RPeleases at Nuclear
Power Stations").

The summations of gaseous and liquid effluents and 30l1id waste
shipments listed .n this Report are in accordance with the tables
in Regulatory Guide 1.21 ‘(Rev. 1, 6/74).

The summation of solid1 radicactive waste 18 derived from Radio-

active Shipment Records and reported in accordance with Technical
Specificaticn Section 6.9.1.5(d)

[ZVISION 7
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TABLE &.4-1

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

Li

p=Skin ** (DFSi )

Mi

v= Air * (DFi")

Ki

v= Body ** (DFBI )

Nuclide Q.A“NO.‘DEi -
Kr-83m 2.88E+2
Kr-85m 1.97E+3
Kr-85 1.95E+2
Kr-387 1.03E+%
Kr-88 2.93E+3
Kr-89 1.06E+4
Kr-90 7.83E+3
Xe«13lm l.11E+}
Xe-133m 1.48E+)
Xe-133 1.05¢6+3
Xe-135m 7.39E+2
Xe-135 2.86E+3
Xe-137 1.27E+4
Xe-138 4.75E+3
Ar-él 3.28E+3
. mrad-m3
wli-yr

**  mrem-m)
uai-yr

References:

. 1) NUREG 0133

-

1.46E + 3
1.34E + 3
9.73E + 3
2.J7E + 3
I.OIE « &
7.29E + 3
4.76E « 2
9.96E + 2
J.06E + 2
7.11E « 2
1.86E « 3
1.22E + &
4.13E + 3
2.69E + 3

2)  USNRC Regulatory Guide 1,109, Table B-!

“ 55 .

1.93€ + |
1.23E + 3
1.72E + |
6.17E « 3
1.52E « &
1.73E + &
1.63E + 4
1.56E + 2
3.27E + 2
3.53E « 2
3.36E + 3
1.92E + 3
I.51E + 3
9.21E+ 3
9.30E + 3

7.%E - 2
ILTE « 3
1.61E « |
5.92E + 3
L.47E + &
|.66E + &
1.56E + &
9.15E « |
2.51E + 2
2.94E + 2
3I2E « 3
1.81E + 3
1.42E + 3
4.83E + 3
8.86E + 3
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where

K -

BR -

DFA{ =
References:

VALCULATION OF INHALATION
FATHWAY DOSE FACTOR (%)

Ry = K' (BR) DFA; mrem/year per uCi/m3

A constant unit of conversion - 106 pCi/uCi
The Breathing Rate of the represented age group:

1400 m3/yr - infant
3700 m3/yr - child
8000 m3/yr - teen
8000 m3/yr - adult

The maximum organ inhalation dose factor for the
represented age group for the ith radionuclide, in
mrem/pC1.

1) NUREG-0133, Section 5.3.1.1
2) Regulatery Guide 1.109, Table E-5, and Tables E-7 through £-10
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0.

H-3
Cr-31
Mn-54
Fe-35
Fe-59
Co-58
Co-60
Ni-63
in-65
Rb-86
Sr-89
Sr-90
Y91
2r-95
Nb-95
. 4-103
Ku-106
Ag-110m
Te-125m
Te-127m
Te-129m
[«1%1
Cs-134
Cs-136
Cs-137
Ba-140
Ce-l41
Ce-144
Pr«143
Nd- 147

Bone
ND
ND
ND
1.97E4
1.36E4
ND
ND
3.39E5
1.93E4
ND
3.98E5
4.09E7
5.88E5
LLI3ES
1.57E4

"~ 2.02E3

8.68E¢
9.98E3
4.7FE3
1.67E4
1.41E4
3.79E¢4
3.96ES
4.83E4
J.49ES
5.60E%
2.77E4
3.19E6
1.40Es
T.94E3

Liver
6.47E2
ND
2.53E4
L.I7E4
2.35E4
1.22E3
8.02E3
2.04E4
6.26E4
1.90E5
ND
ND
ND
2.79E4
6,43E3
ND
ND
7.22E3
1.99E3
6.90E3
6.09E3
G.4LES
7.03E3
1.35E5
6.12E5
3.60E1
1.67E4
1.21Ee6
5.24E3
$.13E3

T. Body
6.47E2
8.95EI
4.98E)
3,33E3
9.48E3
1.82E3
1.I8E4
l.16E4
L1IES
8.82E4
L. IGES
2.59Ee6
L.57E4
2.03E4
A78E3
6.79E2
1.05cé
3.00E3
6.58E2
2.07E3
2.23E3
1.96E4
7.43E4
5.29E4
4.55E%
2.90E3
1.99E)
1.76E5
6.99E2
5.00E2

TABLE §.4.2
Inhalation Dose F. ‘tors - Infant

Thyroid
6.47E2
1.32E1|
4.98E3
ND
ND
ND
ND

ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
1.62E)
4.87E3
3.47E3
1 .48E7
ND
ND

ND
ND
ND
ND
ND
ND

-« $6 «

Kidney
6.47E2
1.32E1
4.98E3
ND
ND
ND
ND
ND
3.25E4
ND
ND
ND
ND
LIIES
4.72E3
4. 24E3
L.O7E3
1.09E4
ND
3.75E4
3.18E4
5.18E4
1.90E5
5.64E4
1.72E5
1.34E|
3.25E3
5.38E5
1.97E3
3.15E3

Lung
6.47E2
1. 28E4
9.95E5
8.69E¢
1.02E6
7.77E5
“.51E6
2.09€E5
6.47ES
ND
2.03E6
LI2E7
2.45E8
1.75E6
4.79E5
3.32E5
l.16E7
J.67E6
4.47ES
1.31E6
1.68E6
ND
7.97E4
1.18E%
7.13E4
1.60E6
3.17E5
9.84E6
4.323E5
3.22E5

GL-LLI
6.47E2
3L.57E2
7.06E3
1.09E)
2.48E4
LILEY
3.19E4
2.42E3
5.14E4
304E)
6.40E4
I.3IES
7.07E4
2.17E4
1.27E4
L6lE4
L.64ES
3.30E4
1.29E4
2.73E4-
6.90E4
1.06E3
1.33E3
1.43E3
1,333
3.84E4
2.16E4
| .48ES5
3,72E4
J.12E4



duclide
H-3
Cr-51
M54
Fe-55
Fe-59
Co-58
Co-60
Ni-63
in-65
Rb-86
Sr-89
Se-90
Y91
Zr-93
Nb-93
1-103

Ru-106
Ag-110m
Te-125m
Te-127m
Te-129m
=131
Cs~134
Cs-136
Cs-1137
Ba- |40
Ce-l4]
Ce«l44
Pr-14}
Nd-147

Bone  Liver T, Body

ND
ND
ND
4.74ES
2.07E¢
ND
NE
8.21ES
4. 26E06
ND
5.99E5
|.0lE8
9.14ES
1.9QES
2.35E4
4.79E3
1.J6ES
1.69E4
6.73E3
2.49E4
1.92E4
4.81E4
6.51ES
63184
9.07E3
7.40E4
3.92E4%
6.77E6
1.82E%
|.C8E4

1.12E3
ND

4.29E¢
2.52E4
34ES
1.77E3
l.JIEs
4.63E4
l.13ES
1.98E3
ND

ND

ND

“.18E4
2.18E)
ND

ND

l.14ES
2.33E3
8.335E3
6.835E3
“.81E¢
1.01E6
I.71ES
8.23E5
6.48E |
1. 93E4
2.12E6
3.33E3
8.73E)

TABLE 4.4}

Inhalation Dose Factors - Child

1.12E3
1.34E2
9.31E3
7.77E)
1.67E4
3.16E}
2.26E4
2.80E4
7.03E¢
I.I4ES
1.72E4
6.84E¢6
2.44E8
3.70E4
6.53E)
1.07E}
1.69E¢
9.14E)
9.14E2
3.02E)
3.04€)
2.73E4
2.25E3
I.16ES
1.28€5
4.33E3
2.90E3
J.6IES
9.14E2
6.31E2

Thyroid
1.12E)
8.35EI|
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
1.9223
6.07E3
6.33E)
1.62E7
ND
ND
ND
ND
ND
ND
ND
ND

Kidney

1.12E)
2.43E)
1.00E¢
ND
ND
ND
ND
ND
7.14E4%

ND

ND

ND

ND

5.96E4
8.62E3
7.03E3
L8LES
2.12E4
ND

6.36E4
3.03E4
7.88E4
3.30E5
9.55E4
2.82E5
2.11E]
8.55E3
1.17E6
3.00E3
4.81E3

Lung
1.12E3
1.70E4
1.58E6
1.J1ES
1,.27Eé
| 11E8
7.07Eé
2.75E3
9.95ES
ND
2.16E6
L.48E7
2.63E6
2.23E6
6.14E5
6.62E5
1.43E7
5.48Eé6
4.77E5
1.48E&
1.76E6
ND
1.21ES
1.635E8
|.04ES
L. 74E8
S.44ES
1.20E7
8.33E3
3.28ES

Gl-LLL
1.12E3
1.08E3
2.29E4
2.87E3
7.07E4
3.44E
9.62E4
6.33E)
1.63E4
7.99E)
1.67E5
J4IES
1.84ES
6.11E4
J.70E4
4.48E4
4.29E5
1.00ES
3.I8E4
T.ILES
1.82E5
2.84E)
3.85E3
4.18E)
3.62E3
1.02ES
5.66E4
1.89E3
9.73E4
8.21E4



Ag-110m
Te-125m
Te-127m
Te-129m
=131
Cs-134
Cs-136
Cs-137
Ba-140
Ce-14!
Ce-144
Pr-143
Nd-147

Bone
ND
ND
ND
3.36EN
1.59E%
ND
ND
5.80E5
3.86E4
HD

&, 34ES5
1.08E8
6.61E5
1.48ES5
L.86E4
2.10E3
9.84E4
1.38E4
4.88E3
1.80E4
1.39E4
3.54E4
3.02E5
5.15E4
6.70E5
S.47E4
2.84E4
4.89E6
1.364E4
7.86E3

Liver
1.27E3
ND
1.70E0
2.38E4
3.70E%
2.07E3
L.5IE%
4IGEY
1.34ES
1.90E5
ND
ND
ND
4.58E4
1.03E4
ND
ND
L.I1E%
2.24E3
8.16E3
6.58E3
W SIEM
l.13E6
L.9GES
5.48E5
6.70E!
1.90E4
2.02Eé
5.31E)
8.56E3

TABLE &.4-4

Inhalation Dose Factors - Teen

T. Body
1.27E)
1.A5E2
8.40E2
5.54E3
1.43E4
2.78E3
1.98E4
|.98E4
6.24E4
8.40E4
1.25E4%
6.68E6
1.77E4%
3.15E4
5.66E3
8.96E3
1.24E%
7.99E3
6.67E2
2.18E3
2.25E)
2.64E4
S.49ES
1.37E35
3.11ES
3.52E3
2.17E3
2.62E5
6.62E2
5.13E2

Thyroid
1.27E3
7.49E1
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
1.40E3
4.38E3
4.38E)
1.46E7
ND
ND
ND
ND
ND
ND
ND
ND

“ 88 =

Kidney
1.27E3
3.07E1
1.27E4
ND
ND
ND
ND
ND
8.6LEU
ND
ND
ND
ND
6.74E4
1.00E4
7.43E3
1.90E5
2.50E4
ND
6.54E4
3.19E4
8.40E4
3.75E5
1.10E5
3.04ES
2.28E1
8.88E3
1.21E6
3.09E3
5.02E3

Lung
1.27E3
2.09E4
[.98E6
1.24E5
1.53E6
1.J4ES
8.72E6
3.07E5
1.24E6
ND
2.42E6
1.65E7
2.94E6
2.69E6
7.51E5
7.83E5
L.6lE7
6.75E6
5.36E5
1.66E6
1.98E6
ND
1.4605
L.78E4
1.21E5
2.03E6
6.164E5
L.34E7
4.83E5
3.72E5

eV ywew b L

o

GI-LLI
1.27E3
3.00E3
6.68E4
6.39E3
|.78E5
9.52E4%
2.599E5
1.42E4%
4.66E4
1.77E4
3.71ES
7.65E5
4.09ES
1.49ES
9.68E4
1.09ES5
9.60E5
2.73ES
7.5CE4
1.59E5
4.05E5
6.49E3
9.76E3
1.09E4
8.48E3
2.29E3
1.26E5
8.64E5
2.14E5
1.82E3



Nuclide
H-3
Cr-5]
Mn-54
Fe-55
Fe-59
Co-58
Co-460
Ni-63
In-65
Rb-86
5r-89
Sr-90
91
‘r-”
Nb-95
Ru-103
Ru-106
Ag-110m
Te-125m
Te-127m
Te-129m
1131
Cs-134
Cs-136
Cs-137
Ba-1t9
Ce-141
Ce-l44
Pr-143

‘1-1“7

Bone

ND
ND
ND
2.46E4
I 18E4
ND
ND
4.32E5
3.24E4
ND
J.04ES
9.92E7

- 4.62E5

1.07E5
LL.4IEs
1.53E3
6.91E¢
1.08E%
J.42E3
1.26E4
9.76E3
2.52E4
3.73E5
3.90E¢
4.78E5
3.90E4
L.99E4
J.L3E6
9.36E3
3.27E3

ND

1.00E%
1.58E3
3.77E3
+.67E3
3.58E4
8.48E5
L.46ES
6.21E5
4.90E1
[.35E¢
1.43E6
3.75E3
6.10E3

TABLE 4.4-5

Inhalation Dose Factors - Adult

T. Body
1.26E3
1.00E2
6.30E3
3.94E3
1.06E4
2.07E3
1.68E4
LL.45E%
“.65E4
S.90E4
8.72E3
6.10E6
L.24E
2.33E4
4.21E)
6.38E2
8.77E3
3.94E3
4.67E2
1.57E3
1.58E3
2.05E4
7.28E5
1.10E5
4.28E5
2.57E3
1.53E3
1.84E5
G.64E2
3.65E2

Thyroid
1.26E3
5.95EI
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
1.05E3
3.29E3
3.64ED
LI9E7
ND
ND
ND
ND
ND
ND
ND
ND
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Kidney
1.26E3
2.28E]
9.84E3
ND
ND
ND
ND
ND
6.90F ¢
ND
ND
ND
ND
5.36E4
7.74E3
3.83E3
L.I4ES
1.97E%
—4ES4
4.S58E4
3.66E4
6.13E4
2.87E5
8.56F4
2.22E5
1.67E1
6.26E23
8.48E5
2.16E3
3.56E3
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Lung
1.26E3
L.O4ES
1.40E6
7.21E4
1.02E6
9.28E5
5.97E6
1.78E5
8.64E5
ND
L.4E6
9.60E6
1.70E6
1L77Eé
5.GSES
5.05E5
9.36E6
4.63E6
3.14E5
9.60E5
1.16Eé6
ND
9.76E4
1.20E%
7.52E4
1.27E6
3.62E5
7.78E6
2.81E5
2.21E5

Gi-LLI
1.26E3
3,32E3
7.74E4
6.03E3
1.88E5
1.06E5
2.85E5
1.34EG
5. 34E4
L.66F4
3.5ES

7.22E5
3.85E5
1.50E5
1.OGES
1.10E5
9.12E5
3.02E5
7.06E4
1.50E6
3.83E5
6.28E3
1.04ES
1.17E%
8.40E3}
2.18E5
1.20E5
8.16E5
2.00ES5
1.73ES5



Calculation of Ingestion Dose Factor
Grass-Cow-Milk Pathway

¢ QF (Vap) fo s (1« fp f5) e-Mity
R [0 = k] (S22 | RpnorLy), |22 JRLLILRA 1.} S WS
i

-t

where: Unit = m¢ . mrem/yr per uCi/sec Reference Table R.G. 1.109

K’ = A constant of unit conversion, 106 pCi/ Ci.
Qf = The cow’s consumption rate, 50 kg/day (wet weight)
U = The receptor’'s milk consumption rate for age (a),
ap in liters, yr
Infant & Child - 330 Teen - 400 Adult - 310

Yp = The agricultural productivity by unit asel of pasture
feed grass 0.7 kg/m

Y¢ = The agricultural productivity of unit area of
stored feed 2.0 kg/m

Fm = The stable element transfer coefficients, in days/kg.

r = Ffraction of depositea activity retained on cow's
- feed grass 1.0 radiofodine 0.2 particulates

‘ | t¢ = Transport time from pasture to receptor, in sec.

1.73x10° sec (2 days)

th = Transp t time from crop field to receptor, in sec.
7.78x10° sec. (90 days)

(DFLi)a = The maximum organ ingestion dose factor for the ith
radionuclide for the receptor in age group (a),
in mrem/pCi

Aj = The decay constant for the ith radionruclide, in sec -!
Ay = The decay constant for removal of activ}ty on leaf and
plant surfaces by weathering 5.73 x 10"/ sec -

(corresponding to a 14 day half-life).

fp = Fraction of the year that the cow is on pasture
(dimensionless) = |*,

fs = Fraction of the cow feed that is pasture grass
while the cow is on pasture (dimensionless) = |*,

£-3
£-5

£-15

mm
v 2
P

Fey

~

-15

*Milk cattle arc considered to be fed from two potential sources, pasture grass

and stored feeds.

Ay N



Note: The above equation does not apply to the concentration of tritium in

meat. A separate equation is provided in NUKEG 0133, section 5.3.1.4
to determine Tritium value.

C
. Reference: The equation for R (D/Q) was taken from NUREG -0133 Section
WHN n
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Nuclide
H-3
Cr-51
Mn- 54
Fe-55
Fe-59
Co-58
Co-60
Ni-63
Zn-65
Rb-86
Sr-89
Sr-%0
Y-91
Zr-95

.\lb-” Vo1
u-103

Ru-~106
Ag-110m
Te-125m
Te-127m
Te-129m
[-131
Cs-134
Cs-136
Cs-137
Ba-140
Ce-14l
Ce-144
Pr-143
Nd-147

Bone
ND

ND

ND
1,35E8
2.26E8
ND

ND
JW9EIQ
5.55E9
ND

ND
1.22E11
7.33E¢
6 S4E3
5.93E5
8.64E3
1.90E5
3.86E8
1.51E8
4.21E8
5.60E8
2.72E9
3.65E10
2.03E9
3.15E10
2.41E8
4.34E8
2.33Ee
1.49E3
8.86E2

i

2.38E3
ND
3.89E7
8.72E7
3.94ES
2.43E7
8.81E7
2.16E9
1.90E10
2.23E10
L.45ES6
ND

ND
1.67E3
2.44E5
ND

ND
2.82E8
5.04E7
1.40ES8
1.92E8
3.21E9
6.80E10
5.96E9
6.02E10
2.41ES
2.64E4
9.52E5
5.56E2
9.10E2

TABLE 4.4-6

Ingestion Dose Factors
Grass-Cow-Milk Pathway (Infant)

T. Body Thyroid Kidney
2.38E) 2.38E) 2.38E)
1.61E5 1.03E5 2.30E4
8,83E6 ND 8.63E6
2.33E7 ND ND
1.55E8 ND ND
6.06E7 ND ND
2.08E8 ND ND
[.21E9 ND ND
8.78E9 ND 9.24E9
1.10E10 ND ND
9.98E5 ND ND
3.10El10 ND ND
1.95E3 ND ND
1.18E3 ND 1.80E3
l.4IES ND 1.75E5
2.90E3 ND 1.81E4
2.38E4 ND 2.25ES
1.87E8 ND 4.03E8
2.04E7 5.07E7 ND
5.10E7 1.22E8 1.04E9
8.62E7 2.15ER 1.4CES9
1.41E9 1.03EI12 3.75E9
6.87E9 ND 1.75E10
2.2¢E9 ND 2.37E9
4.27E9 ND 1.62E10
1.24E7 ND 5.73E¢
J.11E3 ND 8.16E3
1.30E5 ND 3.85E5
7.37E1 ND 2,07E2
5.57E| ND 3.51E2

- 61 =
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Lung
2.38E3
2.05E5
ND
4.26E7
I.17E8
ND

ND

ND

ND

ND
ND

ND

ND
ND

ND

ND
ND

ND
ND

ND
ND
ND
7.18E9
«.85E8
6.55E9
L.48E>5
ND
ND
ND
ND

Gl-LLI
2.38E3}
4.71E6
1.43E7
1.11E?
|.88E8
6.05E7
2.10E8
1.07E8
1.61E10Q
5.70E8
493ES
1.52ES
3.26E6
8.30E5
2.06E8
1.06E5
L.4E6
|.46E10Q
7.18E7
|.70E8
3.34E8
1.15E8
1.85E8
9.05E7
|.88E8
3.92E7
1.37E7
1.33E8
7.85E5
5.77E5



R

Nuclide  Bone Liver T. Body Thyroid Kidney Lung GI-LLI

B ]

TABLE &.6.7

In“tion Dose Factors
Grass-Cow-Miik Pathway (Child)

H-3 ND 1.57E3 1.57E3 1.57E) 1.57E3 1.57E3 1.57E)
Cre5l ND ND 1.02ES 5.66E4 1. 55E4 1.03E5 5.41E6
Mn- 54 ND 2,09€7 5.58E6 ND 5.87E6 ND L.76E?
Fe-55 1.12E8 3.93E7 1.84E?7 ND ND 3.35€7 L.10E7
Fe-39 1.21E8 1.96ES 9.75E7 ND ND 3.67E7 2.04E8
Co-58 ND 1.21E7 37267 ND ND ND 7.08E7
Co-60 ND 4. 3267 1.27E8 ND ND ND 2.39E8
Ni-63 2.96E10 1.539E9 1.01E9S ND ND ND 1.07ES
Zn-63 4. 13E9 1.10E10 6.85E9 ND 6.94E9 ND 1.93E9
Rb-86 ND 8.77E9 3.J9E9 ND ND ND 5.64ES8
Sr-89 6.69E7 ND 1.91E8 ND ND ND 2.59E8
Sr-90 1.12E11 ND 2.83E10 ND ND ND 1.50E9
Y-91 J9IEY ND 1.04E3 ND ND ND 5.21E6
Zr-95 3.85E3 8.46E2 7.53E2 ND 1.21E3 ND 8.83E5
NMb.93 . LI8ES 1.24E5 8.84E4 ND L.16E> ND 2.29E8
..4-103 4.29E3 ND 1.63E3 ND 1.08E¢ ND I.11ES
Ru-106 9.24E4 ND l.13E% ND 1.25E5 ND L.44E6
Pg-110m  2.09ES l.4IE8 1.13E8 ND 2.63E8 ND 1.68E10
Te-125m  7.38E7 2.00E7 9.84E6 2L.07E7 ND ND 7.02E7
Te-127m  2.08E8 5.60E7 2M7E7 49787 3.93E8 ND |.68E8
Te-129m  3,17E8 8.83E7 4.92E7 1.02E8 9.31E8 ND 3.87ES8
I-131 1.30E9 1.31E9 7.46ES8 4. 34E1L | 2.15E9 ND l.17E8
Cs-134 2.26E10 3.71E10 7.84E9 ND 1.15E10 4. 13E9 2.00E8
Cs-136 1.0GE9 2.85E9 1.84EY ND 1.32E9 2.26E8 1.00ES8
Cs-137 3.2ZE10 3.09E10 4.55E9 ND I.01E1Q 3.62E9 1.93E8
Ba-140 L.I7ES8 1.03E3 6.84E6 ND 3.IGEY 6. 12E4 5.94E7
Ce-141 2.19E6 1.09Es 1.62E3 ND 4.78E3 ND 1.J6E7
Ce-144 1.62E6 3.09E5 8.66E4 ND 2.82E5 ND 1.33E8
r-143 7.19E2 2.16E2 3.57E1 ND L.I7E2 ND 7.76E5
Nd-147 4.47E2 3.62E2 2.80E1 ND L.99E2 ND 5.73E5

QL.\«';S V‘. ! u,:;n
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Nuclide
H-3
—r=51
Mn-54
Fe-55
Fe-59
Co-58
Co-60
Ni-63
Zn-65
Rb-86
Sr-89
Sr-9C
Y91
2r-95
L 'D-95
=103
Ru-106
Ag-110m
Te-12m
Te-127m
Te-129m
1-131
Cs-134
Cs-136
Cs-137
Ba-160
Ce-141
Ce-l44
Pr-143
Nd-147

1.82E10
2.11E9
ND
2.70E9
6.61E10
1.58E4
1.66E3

S— l.“le’

1.31E3
3.73E¢
9.64E7
3.00€7
8.44E7
L.I1E8
5.38E8
$.81E9
4. 59E%
1.34E10
4.87E7
8.89E3
6.58E5
2.89E2
1.82E2

Liver
9.94E2
ND

1 .40E7
1. 16E7
1.22E8
7.95E6
1.64E6
8.35E8
7.32E9
4.73E9
ND
ND
ND
5.22E2
7.80E4
ND

ND
9.12E7
1.08E7
2.99E7
4.11E7
7.53E8
¢JLELD
|.80E7
1.78E10
3.96E4
5.93E3
2.72E5
1.15E2
1.98E2

Gr

T. Body
9.94E2
5.00E¢
2.78E6
7.36E6
4.70E7
1.83E7
3.70Eé
4 0IES8
JLIEY
2.22E9
7.73E7
1.63E10
4.24E2
3.59E2
4.29E4%
7.74E2
4.73E3
3.55E7
4.02E6
1.00E7
1.75E7
4.05E8
1.07EiQ
1.21E9
6.20E9
3.14E6
6.81E2
3.54E4
LU4E |
l.19E1

TABLE 4.4-3

tion Dose Factors

Thyroid
9.94E2
2.78E4
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
8.39E6
2.01E7
3.57E7
2.20E1!
ND
ND
ND
ND
ND
ND
ND
ND

. B3 =

ow-Milk Pathway (Teen)

Kidney
9.9¢E2
1.09E4
4. 18E6
ND
ND
ND
ND
ND
4.68E9
ND
ND
ND
ND
7.68E2
7.56E4
6.39E3
7.24E4
L.74ES
ND
3.42E8
4.63E8
1.30E9
7.34E9
9.82E8
6.06E9
2.02E4
2.79E3
1.63E5
6.73E1
1.16E2

Lung
9.94E2
7.13E4
ND
2.00E7
3.87E7
ND

ND

ND

ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
2.30EY
1.55E8
2.35E9
“OLEY
ND
ND
ND
ND

GL-LLI
9.94E2
8.40E6
2.87E7
1.37E7
2.88E8
'.10ES8
ENT
[.33E8
3.10E9
6.99E8
3.22E8
1.86E9
6.48E6
1.21E6
3.34E8
l.51ES
|.80E6
2.56E10
8.86E7
<. 10E8
4.16E8
L.49E8
2.87E8
1.45E8
2.353E8
7.51E7
1.70E7
1.65E8
9.53E5
7.15E5



Zn-65
Rb-86
Sr-89
Se-90
-91
2r-95
Nb-95
Ru-103
Ru-106
Ag-110m
Te-125m
Te-127m
Te-129m
I-131
Cs-134
Cs-136
Cs-137
Ba-140
Ce-14]
Ce-1644

r-143
®

Bane

ND
ND
ND
2I1E7
2.99E7
ND
ND
6.73E9
1.37E9
ND
1.47E9
4.69EIQ

 8.60E3

1.06E3
3.65E5
1.02E3
2.04E4
3.83E7
1.63E7
4.58E7
6.05E7
2.97E8
5.65E9
2.69E8
7.38E9
2.70E7
4.85E3
3.58E5
1.94F2
9.49E1

Liver

7.63E2
ND
8.40E6
1.73E7
7.02E7
4.72E6
1.64E7
L6654
4.37E9
2.59E9
ND
ND
ND
3.04E2
2.54E5
ND
ND
5.39E7
5.90E6
1.68E7
2.26E7
4.24E8
1.34E10
1.06E9
1.0lELG
3.39E4
3.28E3
1.50E5
7.79E1
1.10E2

TABLE 4.4-9

Ingestion Dose Factors
Grass-Cow-Milk Pathway (Adult)

T. Body
7.63E2
2.86E4
1.60E6
4.04E6
2.69E7
1.06E7
3.62E7
2.27E8
1.97E9
1.21E9
42127
1.15E10
2.29E2
2.06E2
9.59€3
4.39E2
2.58E)
3.20E7
2.18E6
5.58Eé6
9.58E6
2.43E8
1.10E10
7.65E8
6.61E9
1.77E6
3.72E2
1.92E%
9.62E0
6.56E0

Thyroid
7.63E2
1L.71E4
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
4.90E6
1.17E7
2.08E7
1.39C1 1
ND
ND
ND
ND
ND
ND
ND
ND

Kidney

7.63E2
6.27E3
2.50E6
ND

ND

ND

ND

ND

2.92E9
ND

ND

ND

ND

4.77E2
2.43E5
3.89E3
31.94E4
1.06E8
6. 3E7
1.86E8
2.53E8
7.27E8
4,33E9
3.92E8
3.43E9
1.15E4
1.52E3
8.87E4
4.4vE!
6.41E]

RE\”S;O;\} uO”

7.63E2
3.80Eu
ND
9.67E6
1.96E7
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
1.44E9
8.11E7
1.14E9
L.96E4
ND
ND
ND
ND

GI-LLI

7.63E2
7.20E6
2.57E7
9.95E6
2.34E8
9.51E7
3.08ES8
9.73€7
2.73E9
5.11E8
2.35E8
i.35E9
4.73E6
9.63E5
1.95E9
1.19E5
1..2E6
2.20E10
6.50E7
|.54E8
J.05E8
1.12E8
2.35E8
1.21E8
1.95E8
3.55E7
1.25E7
1.21E8
8.50E5
5.26E5



M

R [0/Q] =k’
1

where:

f

S

Calculation of Ingestion Dose Factor
Grass-Cow-Meat Pathway

[ QF (Vap) | fo fs (1 - fp fg) ety |
shpmennion ¢ FelP)IOFLids +
Unit = m® « mrem/yr per uCi/sec Reference Table
K6, 1.109
A constant of unit conversion, 106 pCi/ Ci.
The cow's consumption rate, 50 kg/day (wet weight) £-3
The receptor’s meat consumption rate for age (a), £-5
in kg/yr
Infant - 0
Child - 4]
Teen - 65
Adult - 110
The agricultural productivity by unit area of pasture E-15§
feed grass 0.7 kg/mé
The agricultural productivity of unit area of E-15
stored feed 2.0 k /mé
The stable element transfer coefficients, in days/kg. E-1
Fraction of deposited activity retained on cow’s E-15
feed grass 1.0 radioiodine
0.2 particul ates
Transport time from pasture to receptor, in sec. E-15
1.73x106 sec
(20 days)
Transport time from crop field t. reccgtor. in sec. E-15
7.7'8x10° sec,
(9. days)
= The maximum organ ingestion dose factor for the ith E-11 to
radionuclide for the receptor in age group (a), £E-14
in mrem/pC)
The decay constant for the ith radionuclide, in sec '
The decay constant for removal of activity on £-18

leaf and plant surfaces by weathering, 5.73 x 10-7
sec "4 (corresponding to a 14 day half-1ife).

Fraction of the year that the cow is on pasture
(dimensionless) = [*.

Fraction of the cow feed that is pasture grass
while the cow is on pasture (dimensionless) = 1.

REVISION 13
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L3
Nuciide
H-3
Cr-31
Mn-54
Fe-35
Fe-59
Co-58
Co=-60
Ni-63
In-65
Rb-86
Sr-89
Sr-90
Y91
Zr-95

Nb-95 -

‘(u-lOJ

Ru-106
Ag-110m
Te-125m
Te-127m
Te-129m
1131
Cs-134
Cs-136
Cs-137
Ba-140
Ce-141
Ce-l44
Pr-143
Nd-147

&

Bone
ND
ND
ND
4.57E8
3.81E8
ND
ND
2.91E10
3.76E8
ND
4.92E8
1.0¢ 210
1.81E6
2.69E6
3.09E6
1,55E8
4.G4E9
8,41E6
5.69E8
1.77E9
4.78E9
1.66E7
9.22E8
L.73E7
1.33E9
4.39€E7
2.22E4
2.32E6
3.35E4
1.18E4

Liver
2.34E2
ND
7.99E6
2.42E8
6.16E8
L.65E7
6.93E7
1.56E9
1.00E9
5.77E8
ND
ND
ND
5.91E5
1.20E¢
ND
ND
5.68Ee6
1.54E8
4.78E8
5.05E8
1.67E7
1.31E9
4. T4E7
1.28E9
3.85E4
l.IIE&
7.26E5
1.OIE%
9.60E3

Gr

. Body
2.J4E2
8.82E3
2.13E6
7.50E7
3.07E8
5.04E7
2.04ES8
9.91E8
6.22E8
3.55E8
1.40E7
2.64E9
4.83E4
3.26E5
8.6lE5
5.97E7
5.54E8
4.54E6
7.599E7
2.11E8
2.81E8
9.49E6
3.I9ES8
3.07E7
1.88E8
2.56E6
[.64E3
L.24ES5
1.66E)
7.83E2

TABLE 4.4-10

-66-

estion Dose Factors
'w-Meat Pathway (Child)
Thyroid Kidney
2.34E2 2.34E2
4.89E) 1.34E3
ND 2.24E6
ND ND
ND ND
ND ND
ND ND
ND ND
ND 6.)J0ES
ND ND
ND ND
ND ND
ND ND
ND 8.46E5
ND 1.13Eé
ND 3.91E8
ND 3.99E9
ND 1.06E7
1.60E8 ND
4.Z4ES 5.06E9
5.83E8 3.31E9
5.52E9 2.74E7
ND 4.69E8
ND 2.33E7
ND 4.16E8
ND 1.25E4
ND 4.86E3
ND 4.02E5
ND 5.45E3
ND 3.27E3

Lung
2.34E2
8§.93E3
ND
1.37E8
|.79E8
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
|.68E8
3.77E6
1.50E8
2.29E¢
ND
ND
ND
ND

GI-LLI

e ———— -

2.34E2
4.68E5
6.70E6
4.49E7
6.42E8
9.60E7
3.84ES
1.05E8
1.76E8
\L71E7
1.90E7
|.40E8
2.41E8
6.16E8
2.23E9
4.C2E9
6,.90E10Q
6.76E8
5.49E8
L.U4E9
2.2 E9
1.49E4R
8.16F6
1.67E6
7.99E6
2.22E7
1.38E7
|.89E8
3.6lE7
1.52E7



.ME!

H-3
Cr-5i
Mn-54
Fe-35
Fe-59
Co-58
Co-60
Ni-63
In-65
Rb-86
Sr-89
Sr-90
Y-91
Zr-95
Nb-95
‘ a-103
Ru-106
Ag-110m
Te-125m
Te-127m
Te-129m
1131
Cs-134
Cs-136
Cs-137
Ba-140
Ce-14]
Ce-l44
Pr-l43
Nd-147

Bone

ND
ND

ND
2.38ES8
Z.13E8
ND
ND
1.52E10
2.50E8
ND
2.60E8
8.05E9
9.56E5
1.51E6
1.79E6

- 8.58E7

2.36E9
3.07E6
3.03E8
9.42E8
9.61E8
8.97Fh
5.23:8
9.96E6
7.24E8
2.39€7
1.1CE4
1.23E6
1.76E4
6.32E)

ND

4.78E5
9.93E5
ND

ND

4.80Es
|.09E8
3.34ES8
3.57E8
1.26E7
1.23E9
3.92E7
9.62E8
2.93E4
7.88E)
5.08E5
7.03E3
6.87E3

Gr

T. Body
L.94E2
5.65E13
1.39E6
3.93E7
1.94ES8
3.25E7
1.31E8
5.15E8
4.06E8
1.91E8
7.44E86
1.99E9
2.56E4
3.28E5
5.47E5
3.67E7
2.97E8
2.92E6
4.05E7
1.12E8
1.52E8
6.735E6
5.71E8
2.63E7
3.36C8
1. 54E6
9.05E2
6.60E4
8.76E2
4.12E2

TABLE &.4-11
on Dose Factors
-Meat Pathway (Teen)

Thyroid
1.94E2
3. I4E3
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
8.47E7
2.24E8
3.10E8
3.66E9
ND
ND
ND
ND
AND
ND
ND
ND

- §7 =

Kidney
1.94E2
1.24E3
2.08E6
ND
ND
ND
ND
ND
5.56E8
ND
ND
ND
ND
7.02E3
9.63E5
3.03E8
4.33E9
9.15E6
ND
3.82E9
4.02E9
2.16E7
J91ES
2.13€E7
3.28E8
9.94E3
371E3
3.04E5
4.09E3
4.0LE2

REV’S 'ON “O”

Lung
L.94E2
8.07€3
ND
1.07ES
1.58E8
ND

ND
ND

ND

ND

ND

ND

ND

ND

ND
ND
ND

ND
ND
ND
ND
ND
L.49ES
3.36E6
1.27E8
L.97E4
ND
ND
ND
ND

GI-LLI

e e s

1.94E2
9.49E5
L.43E7
7.30E7
1.19E9
1.94ES8
7.60E8
I.7IE8
3.68E8
6.01E7
3.09€7
2.26E8
3.92E8
I.10E9
4.25E9
7.17E9
1.13E11
1.35E9
8.94E8
2.35E9
3.61E9
2.48E6
.33E7
3.15E6
1. 3787
3.69E7
2.25E7
3.09E8
5.79E7
2.48E7



Q..

H-3
Cr-51
Mn-54
Fe-55
Fe-59
Co-58
Co-60
Ni-63
Zn-65
Rb-86
Sr-89
Se-90
Y91
Zr-95
Nb-95
u-103 "
u-106
Ag-110m
Te-125m
Te-127m
Te-129m
1131
Cs-134
Cs-136
Cs-137
Ba-140
Ce-l4]
Ce-l144
Pr-143
Nd-147

ND
2.93E8
2.69E8
ND
ND
1.89E10
3.56E8
ND
J.08E8
1.24E10
1.13Eé
1.89E6
2.29E6
1.05ES
2.80E9
6.70Eé6
3.59E8
1.12E9
1.15E9
1.08E7
6.57E8
1.28E7
8.72E8
2.90E7
l.GlE6
1.46E6
2.09E4
7.17E3

Li

3.25E2
ND

9.16E6
2.02E8
6.32E8
1.83E7
7.52E7
1.31E9
1. 13E9
4.86E8
ND
ND
ND
6.06E5
1.28E6
ND
ND
6.19E6
1.30E8
3.99E8
4.28E8
1.54E7
1.56E9
5.04E7
l.19E®
J.64E4
9.51E3
6.09E5
8.39E3
8.29E3

l
Gr

. Body
325E2
7.06E3
1.75E6
4.72E7
2.42E8
4.10E7
1.66ES
6.33)E8
5.12E8
2.27E8
8.83E6
3.05E9
3.03E4
4.10E5
6.8SE5
4.54E7
3.54E8
3.69E6
4 81E7
l.36ES
1.82E8
8.85E¢€
1.29E9
3.63E7
7.81E8
1.90Es
1.08E3
7.82E4
1.04E3
4.98E2

TABLE §.6-12
on Dose Factors

ow-Meat Pathway (Adult)

Thyroid
3 25E%
4.22E3
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
|.08ES
2.85E8
3.94E8
5.06E9
ND
ND

ND
ND
ND
ND
ND

ND

Kidney
3.25E2
1.56E3
2.72E6
ND

ND

ND

ND

ND

7.58E8
ND

ND

ND

ND

J.51ES
1.26E6
4.02E8
5.40E9
1.22E7
1.46E9
4.53E9
4.79E9
2.65E7
5.06E8
2.80E7
4.05E8
1.24E4
4.41E3
3.61ES5
4.85E3
4.85E3

REVYISIO

Lung
3.25E2
9.37E3
ND
l.13E8
L.76E8
ND

ND

ND

ND

ND

ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
|.68ES
3.84E6
1.35E8
2.08E4
ND
ND
ND
ND

'\! L}
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Gl-LLL
1.25E2
1.78E6
2.80E7
l.16E8
2.11E9
1.70E8
LUIE9
2.73E8
7.13E8
9.59E7
6.93E7
3,59E8
6.24E8
1.92E9
7.74E9
1.23E10
1.8iE1l
2.53E9
1.43E9
3L74E9
5.78E9
4.07E6
2.74E7
5.73E6
2.31E7
$.96E7
3.63E7
4.93E8
9.17%7
3.99E7



Lalculation of Ingestion Dose Factor

Vegetation Pathway

. [ [ ) F - i oe-Aqt U f e At }
Ry LD/Q) ® K | == | (DFL4) U eAith + Vg fy ih
i ) Yy (\y + x“)J i’a t a 'L |
where: Units = mp « mrem/yr per uCi/sec. Reference Tepie, R.G. 1.109
K’ = A constant of unit conversion, 106 pCi/uCi,
Uk « The consumpiirn rate of fresh leafy vegetation by the £-5
receptor in age group (a), in kg/yr.
Infant - 0
Child - 26
Teen - 42
Aduit - 64
Uf = The consumption rate of stored vegetation by the £-5
receptor in age group (a), in kg/yr
Infant - 0
Child - 520
Teen - 630
Adult - 520

(DFLi)q = The maximum organ ingesting dose factor for the ith E-11 to E-14
radionuclide for the receptor in age group (a),

in mrem/pCi.
. fL » The fraction of the annual intake of fresh leafy E-15

vegetation grown locally. (default '.0)

fg « The fraction of the annual intake of stored vegetation E-15
grown locally. (default 0.76)

tL = The average time between harv‘st of leafy vegetation £-15
and its consumption, 8.6 x 10%, seconds, (1 day)

th = The average time between harvogt of stored vegetation E-15
and its consumption, 5.18 x 10° seconds, (60 days)

Yy = The vegetation a real density, 2.0 kg/m? £-15

r = Fr:oition of deposited activity retained on the £E-15
vegetation

1.0 radioiodine
0.2 particulates

A = The decay constant for the ith radionuclide, in sec -1 “e
Aw = The decay constant for remcval of activity on l*af and  £-15
olant surfaces by weathering, 5.73 x 107’ sec °

(corresponding to a 14 day half-1ife).

® rrusion 13
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Note: The above equation does not apply to the concentrations of tritium
In vegetation. A separate equation is provided in NUREG 0133, section

5.3.1.5 to determine tritium values.

Reference: The equation deriving RV(D/O) was taken from NUREG 0133,
Section 5.3.1.5, ;

REVISION 13 ...



Nuclide
H-3
Cr-51
Mn- 54
Fe-55
Fe-59
Co-5%
Co-60
Ni-63
Zn-65
Rb-86
Sr-89
Sr-90
Y-91
‘l|'°-9s 3
Nb-95
Ru-103
Ru~106
Ag-110m
Te-125m
Te-127m
Te-129m
1131
Cs-134
Cs-136
Cs-137
Ba-140
Ce-16!
Ce-144
Pr-i43
Nd-147

8.00E8
4.07ES8
ND

ND
3.95E10
8.13E8
ND
A74EILO
1.24E12
1.87E7
3.92E6
4.10E3
L.S4E?
7.43E8
3.23E7
3.31E8
1.32E9
8.58E8
1.W3E8
1.60E10
4.44ES8
2.39E10
2.77E8
6.36E5
1.27E8
[.46E5
7.23E4

Liver

4.0lE3
ND
A.6IES
4. 24E8
6.58E8
6.47E7
3,78E8
2.11E9
2.17E9
4.52Eb
ND
ND

ND
8.63E5
1.60E3
ND

ND
«.18E7
9.50E7
3.56E8
2.40E8
L.44ES
2.62E!10
1.22E9
2.29E10
2.43E5
3.27E5
3.98E7
4.39E4
5.86E4

TABLE 4.4-13

Ingestion Dose Factors

Vegetation Pathway (Child)
T.Body  Thyreld  Kidney
4.01E3 4.01E3 4.0lE3
l.18E5 6.54E4 1.79E4
|.76E8 ND 1.85E8
1.JIE8 ND ND
3.28E8 ND ND
|.98E8 ND ND
1.12E9 ND ND
1.34E9 ND ND
1.35E9 NC 1.36E9
2.78E8 ND ND
1.07E9 ND ND
J.I5E!L ND ND
3.01ES5 ND ND
7.68E5 ND 1.23E6
l.14ES ND 1.50E5
5.92E6 ND 3.88E7
9.30E7 ND 1.OIEY
1. 74E7 ND 4.06E7
4.67E7 9.84E7 ND
1.57E8 3. 16E8 1.94ES
1.33E8 2.77E8 2.52E9
8.18E7 4.76E10 2.36E8
5.55E9 ND 8.15E9
7.9CE8 ND 6.50E8
3,38E9 ND 7.46E9
1.62E7 ND 7.91E4
4.86F4 ND L.43E5
6.78E6 ND 2.21E7
7.26E3 D 2.38E4
4.34E3 ND 5.47E1

e 10 =
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Lung
4.0lE3
1.19E5
ND
2.40E8
1.91E8
ND

ND

ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
2.92E°
9.69E7
2.68E9
1.45E5
ND
ND
ND
ND

GI-LLI

4.01E3
6.25E6
5.55E8
7.86E7
6.85E8
3.77E8
2.10E9
1.42E8
3.80E8
2.91E7
1.45E9
1.67E10
249E9
9.00E8
2.95E8
1.98E8
L.16E10
2.59E9
3.38E8
1.07E9
L.OSES
1.28E7
1.42E8
4.29E7
1.43ES
|.40ES
4.08E8
1.04ELQ
1.58E8
9.28E7



. TABLE &,4-14

Ingestion Dose Factors
Vegetation Pathway (Teen)

Nuclide  Bone Liver T. Body Thyroid Kidney Lung GI-LLI
H-3 ND 4.10E3 “.10E3 4. 10E3 4.10E3 4, 10E3 .10E3
P-32 1.60E9 9.91E7 6.20E7 ND ND ND 1.34E8
Cr-51 ND ND 6.19E4 LULEY 1.36E4 8.84E4 1.O4E?
Mn-54 ND 4.52E8 8.97E7 ND 1.35ES ND 9.27E8
Fe-55 3.25E8 2.31E8 5.38E7 ND ND |.46ES 9.98E7
Fe-59 1.83E8 4.2%F8 1.65ES ND ND 1.35ES 1.OL1E9
Co-58 ND 4. I8E7 1.01E8 ND ND ND 6.04E8
Co-60 ND 2.49E8 5.60E8 ND ND ND 1L24E9
Ni-63 1.61E10 1.13E9 5.44ES ND ND ND l.81ES
Zn-65 4. 24ES |.47E9 6.87E8 ND 9.43E8 ND 6.24E8
Rb-86 ND 2.73E8 |.28E8 ND ND ND 4.04E7
Sc-89 1.57E1Q ND 4.50E8 ND ND ND 1.87E9
.-.90 T 7.51EIL ND 1L.8SE11 ND ND ND 211E10
Y-91 7.87E6 ND 2.1.ES ND ND ND 3.23E9
Zr-95 1.75E6 5.52E5 3.80E5 ND 8.12E5 ND [.27E9
Nb-95 1.92E5 1.06ES 5.85E4 ND 1.03E5 ND 4. 54E8
Ru-103 6.85E6 ND 2.93E6 ND 2.41E7 ND 5.72E8
Ru-106 3.09E8 ND 3.90E7 ND 5.97E8 ND 1.48E10
Ag-110m  |.52E7 1.44E? 8.76E6 ND 2.75E7 ND 4.04E9
Te-125m  |.48E8 5.34E7 1.98E7 4. 14E7 ND ND 4.37E8
Te-127m  5.52E8 1.96E8 6.56E7 I.3IES 2.264E9 ND 1.37E9
Te-129m  3.69ES 1.37E8 5.84E7 [.19E8 1.34E9 ND 1.39E9
1131 7.70E7 1.USES 5.79E7 3.15E!0 |.86E8 ND 2.13E7
Cs-134 7.10E9 1.67E10 7.75E9 ND 5.31EY 2.03E9 2.08E8
Cs-136 4.65E7 |.83E8 1.23E8 ND 9.96E7 1.57E7 |.47E7
Cs-137 1.01E10 1.3SELO 4.69E9 ND 4.59E9 1.78E9 1.92E8
Ba-140 1.39E8 l.71ES 8.97E6 ND S.78E4 LLISES 2.15E8
Ce-141 2.83E5 1.89E5 2.17E4 ND 8.90E4 ND 5.41E8
Ce-164 5.27E7 2.18E7 2.82E6 ND 1.30E7 ND 1.33E10
.--m 6.99E4 2.79E4 3.48E3 ND L.62E4 ND 2.30E8
Nd-147 3.66E4 3.98E4 2.39E3 ND 2.34E4 ND 1L44ES
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. TABLE 4.4-15

ingestion Dose Factors
Vegetation Pathway (Adult)

Nuclide  Bone Liver T. Body Thyroid Kidney Lung Gl-LLI
He3 ND 5.11E3 S.1E3 S.1E3 S.1E3 5.11E3 5. 11E3
Cr-51 ND ND 4.66E4 2.79E4 1.03E4 6.18E4 L17E7
Mn- 54 ND 3.11E8 5. 94E7 ND 9.27E7 ND 9.54ES
Fe-55 2.09E8  1.45ES 3.37E7 ND ND 8.06E7 $.29€7
Fe-59 1.29E8  3.02E8 1. 16E8 ND ND $.45E7 1.OIE9
Co-58 ND 3.09€7 6.92E7 ND ND ND 6.26E8
Co-60 ND 1.67E8 1.69E8 ND ND ND 3. 14E9
Ni<63 LOVEIO  7.21E8 3.49ES ND ND ND 1508
Zn-65 3LI8E8  1.01E9 4.57E8 ND 6.76E8 ND 6.37E8
Rb-86 ND 2.19E8 1.02E8 ND ND ND 4.32E7
Sr-89 1.O3EI0  ND 2.96E8 ND ND ND L.63E9
$-90  6.05EIl  ND L48EL ND ND ND L7SELO
. 91 51386  ND 1.37ES NP ND ND 2.82E9
Zr.95 1L.I9E6  3.83ES 2.59E5 ND 6.00E 5 ND L.21E9
Nb-95 1.42ES  7.90Es 4.24E4 ND 7.81E4 ND 4.79E8
Ru-103 4796  ND 2.06E6 ND |.83E7 ND 5.59E8
Ru-106 19388  ND 2.44E7 ND 1.72E8 ND 1.25E10
Ag-l110m  1.06E7  9.78E6 5.81E6 ND 1.92E7 ND 3.99E9
Te-125m  9.66E7  3.50E7 1,297 2.90E7 3.93E8 ND 1.86ES
Te-127m  J.49E8  |.25E8 4.26E7 $.93E7 1.42E9 ND 1179
Te-129m  2.56E8  9.55E7 4.05E7 8.79€7 1.07E9 ND 1.29E9
=131 $.09E7  1.16ES 6.63E7 3.79E10 .98ES ND 3.05E7
Cs-136  4.66E9  LILEI0  9.07E9 ND 3,59E9 1199 [.94ES
Cs-136  GWU7E7  L.77E8 [.27E8 ND 9.82E7 [ISE7 2.01E7
Cs-137  6.36E9  8.70E9 5.70E9 ND 2.95E9 9.81E8 |.68E8
Ba-160  1.29B8  1.62ES 8.47E6 ND 5.52E4 9.29E4 2.66E8
Ce-l6l  1.97ES  1.33ES [.S1E ND 6.20E4 ND 5.10E8
Ce-166  3.2987  1.37E7 1.77E6 ND 8.15E6 D L.1IELO
Prol43  6.25E4  2.51Eé 3.10E3 ND L4SE4 ND 2.74ES
147 3.36E¢  3.89E4 2.33E3 ND 2.27E4 ND [.87E8

REV‘S‘ON “O"
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Calculation of Dose Factors
in the Ground Plane Pathway RG [p/Q ] )

RE(D/Q) + K' K" (SF) DFG ((1-¢" 1) / *0)

units = m2 mrem/yr per uCi/sec

where: Reference Table, R.G, 1,10¢

K' = A constant unit of conversion, 106 pCi/ uCi,

K" = A constant unit of conversion, 8760 hr/yr

. The shielding factor, (dimension less, 0.7) E-15
A = The decay constant for the ith radionuclide, sec”!

t = The exposure period, .73 x 108sec (15 years)

DFG| = The ground plane dose conversion factor for the
ith radionuclide (mrem/hr per pCi/m2) E-t

Reference: The equation deriving R?(D/Q) was taken from NUREG 0133, Section 5.3.1.2.

REVISIGN “G”
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Table 4.4-16
Dose Factors Ground Plane Pathway

T. Body Skin
Cr-51 4.65E6 5.5E6
Mn- 54 1.39E9 1.63E9
Fe-55 0 0
Fe-59 2.73E8 3.21E8
Co-58 A 79E8 G.LUES
Co-60 2.135E10 2.33E10
Ni-62 0 0
Zn-63 7.47E8 8.57E8
Rb-86 8.98E6 1.02E7
Sr-89 2.17E4 2.52E4
Y91 |.07Eé 1.21E¢
Zr-93 2.45E8 2.84E8
Nb-93 l.4IE7 |.66E7
Ru-106 4.22E8 5.07E8
Ag-110m J.44E9 4.02E9
Te-125m 1.535E¢ 2.13E6
Te-127m 9.17E4 |.08ES
Te-129m 1.98E7 2.31E7
=131 1.72E7 2.08E7
Cs-136 6.85E9 8.0E9
Cs-136 1.51E8 1. 72E8
Cs-137 1.03E10 1.20Ei0
Ba-140 2.06E7 2.35E7
Ce-l6] 1.J7E? L.54E?
Ce-l44 6.95E7 8.05E7
=163 0 0
Na-147 8.40E6 1.01E7

REVISION “0”
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1.14E5
BF

Bl

OF 4

Reference:

CALCULATION OF LIQUID EFFLUENT ADULT INGESTION
DOSE FACTORS

Ajy = 1.14E5 (21BF{ + § BI{) OF,

Camposite dose parameter for the total body or :ritical organ
of an adult for nuclide, i, for all appropriate pathways,
mrem/hr per u:/ml

units conversion factor 108 pci/uci x 103ml/kg + 8760 hr/yr

dioaccumulation factor for nuclide, 1, in fish, pCi/kg per
pCi/L, from Table A-1 of Regulatory Guide 1.109 (Rev. 1) or
Table A-8 of Regulatory Guide 1.109 (original draft).

Bioaccumulation factor for nuclide, f, 1in invertebrates, pCi/kg
per pCi/L, from Table A-! of Regulatory Guide 1.109 (Rev. 1) or
Table A-8 of Regulatory Guide 1.109 (original draft),

Dose conversion factor for nuclide, 1, for adults in
pre-selected organ, 7, in mrem/pCi, from Table E-11 or
Regulatory Guide 1.109 (Rev. 1) or Table A-3 of Regulatory
Guide 1.109 (original draft).

The equation for Saltwater sites from NUREG 0133, Section 4.3.1,
where U,/Oy = 0 since no drinking water pathway exists.

REVISION 13



. Table 4.4-17

Liquid Effluent - Adult Irgestion Dose Factors

Nuclide  Bone Liver T. Body Thyroid Kidney Lung Gl-LLI

H-3 ND 2.82E-! 2.82E-1 2.82E-1 2.82E-| 2.82E-| 2.82E-1
Na-24 4.357E-1 4.57E-1 4.57E-| 4.37E-1 4.57E-1 4.57E-1| 4.57E-1
Cr51 ND ND 5.58E0 3.34EQ 1.23E0 7.40E0 1.40E)
Mn-54 e 7.06E3 1.35E3 ND 2.10E3 ND 2.16E4
Mn-56 ND 1.78E2 LISEL ND 2.26E2 ND 5.67E3
Fe-55 5.11E% 3.53E4 8.23E3 ND ND 1.97E4 2.03E4
Fe-59 8.06E4 1ACES 7.27E4 ND ND 5.30E% 6.32E5
Co-58 ND 6.03E2 1.35E3 ND ND ND 1.22E4
Co-60 ND 1.73E3 3.82E3 ND ND ND 3.25E4
Ni-63 4.96E4 JLL4ED 1.67E3 ND ND ND 7.18E2
Ni-65 2.02E2 J.31EL 1.20E1 ND ND ND 6.65E2
Cu-64 ND 2.14E2 1.01E2 ND 3.40E2 ND 1.83E¢4
v-65 . _1.6IES 5.13E5 2.32E5 ND J43ES ND 3.23E5
69 J.3E2 6.56E2 4.56E| ND 4.26E2 ND 9.85E1
Br-83 ND ND 7.25E-2 ND ND ND 1.04E-I|
Br-84 ND ND 9.39E-2 ND ND ND 7.37E-7
Br-85 ND ND 3.86E-3 ND ND ND LE-18
Rb-86 ND 6.24E2 2.91E2 ND ND NE 1.23E2
Rb-38 ND 1.79E0 9.49E-| ND ND ND 2.47E-11
Rb-89 ND [.19EQ 8.34E-| ND ND ND 6.89E-14
Sr-89 4.99E3 ND 1.43E2 ND ND ND 8.00E2
$¢-90 1.23E5 ND J.0lEs ND ND ND 3.55E3
Sr-91 9.18E1 ND 3.71E0 ND ND ND 4.37E2
Sr-92 J48E! ND 1.31EQ ND ND ND 6.90E2
Y-90 6.06E0 ND 1.63E-] ND ND ND 6.42E4
Y-%Im 5.73E-2 ND 2.22E-3 ND ND ND 1.68E-1
Y-91 8.88E1 ND 2,37E0 ND ND ND 4.89E4
Y-92 3.32E-1 ND 1.56E-2 ND ND ND 9.32E3
Y-93 1.69C0 ND 4.66E-2 ND ND ND 5.35E4
Z2r-95 1.59E1 3.11EQ 3.46E0 ND 8.02E0 ND 1.62E4
)7 8.81E-| 1.78E-1 8.13E-2 ND 2.68E-1 ND 5.51E4
“: ¥

R
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clide  Bope
.b-ss 4 4782
No-99 ND
Tc-9% 1.30E-2
Tc-101 1.33E-2
Ru-103 1.07E2
Ru-10% 8.69E0
Ru-106 1.59E)
Ag-110m 1.57E3
Sb-124 2.17E2
Sb-125 2.20E2
Sb-126 1.13E2
Te-125n 2.17E2
Te-127n 5. 48E2
Te-127 8.90E0
Te-12% 9.J1E2
Te-129  2.54E0
-13tm  1.40E2
('I'l-131 1.59E0
Te-132 2.04E2
I-130 3.96F
I-1 - 35
[-132 1.08
=133 7.54E1
1-134 5.56
I-13§ 2.3
Ca-134 6.84E3
Cs-1136 7.16E2
Cs-137 6.78E3
Cs-138 6.07E0
Ba-139 7.85E0
Ba-140 1.64E3
Ba-141 3.81E0
Ba-142 1.72E0
-140 1.87%C
._142 8.06E-2

- W W -

Liquid Effluent - Adult Ingestion Dose Factors

Table ¢ . ¢-17

Laver 1. Body Ihyzoid Kidoey
2 49E2

9 0SE-4
J.66E-2
1.92E-2

ND
ND
ND

- O N W W W -

- N WM o o B e O -

w =~

1.45E)
5.23E0
L ¥
2
7

J7E0

.J1ED
. 86E1
.96E2
. 20E0
ATE2
SSE-1
.85E1
.66E~1
.J2E2
ATE2
12E2
.85E1
. JOE2
JS1E
.O8E1
.6IE4
.83E3
. 20E4
. 2OE1
.598-3
.O6EQ
.69E-]
.T7E-)
.94E-1
.67E-2

1

- e

e oo B

-

—

- d N - e w

-

CJ4E2
. 12E~-4
.66E-1
.88E-1
. 60E1
.S1EQ
01F2
33K
.09E2
ALEN
09K
91E1
.68E1

93JEO

.47E2
19E-1
. TEY
.Q3E-1
. 24E2
LB 1ET
.T9E2
.96E0
95K
. 40EO
. 24E1
. J3E4
.O4E]
.85E3
. 94E0
. J0E-1
.08E2
. 29E-1
.O8E-1
. 10E-1
.13E-2

g &

ND
ND
ND
ND

ND
ND
ND
ND
6
1
6
6
1
6
3
1

053888838388V ®~~-=

. T0K1
95K
9SE1
52K
. 40E2
601D
. 20E2
. 95EQ

O8E2
J1EO
46E2
91E3
02ES
I6E2
0E4
62E2
C1Ed

.46E2
05%-3
. S6E-1
46E-1
.O7E2
ASE2
.06E3
.85E3

N W - e e e e

8 82E2
2.23E)
3. 63E"
3. 69E3
1.07E1
6. 94E2
6.99E0
1.27E3
1.82E2
. ISE2
5S40
.26E2
. 40E1
JTSEN
STE
1.57E3
07E3
.81EQ
.23E-3
O2E~1
. 68E-]
.S0E-3
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ND

ND
ND

1.79€-2
9.81E-)

ND
ND
ND
ND
-

1SE2

2.J0E4
6.95E1

ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND

-

- L >

1
ND
ND

.15E)
.16E2
. ISE3
. 70E-1
N7E-3
. 18EQ
.63E-]
.00E-3

[CVISICN 8

Gl
15186
2.10E-3
2 178

5 776-14
1.25E4

5 44E)
1.03E%

5 91ES
7.03E3
1. 94E4
9,273

8. 66E2
1.84E3
7.03E2
4.69E)
1.92E0
80E)
26E-1
246D

1. ME2
8. 23E1

5. ISEO
1. 16E2
1,326-2
§.87E1
2.85E2
1.21E2
2.262
5. 12E-5
1.39E1
1. 383
1.80E-9
2.43E-18
5. 83E4
2. 68E2
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Nuclide  Bone
Ce-lé) 3.63E0
Ce-l4) 6.04E-1|
Ce-l4t WIYE2
Prel4)} 5.79E0
Prelds 1.90E-2
Nd-147 3.96E0
W87 9.16E0
Np-239 3.53%.2

Table 4.4.17

Liquid Effluent - Aault Ingestion Dose Factors

Liver
2.32E0
b.46E2
TWEI
2.2
T.87E-4
“.38E0
7.6¢E0
JA7E-D

T Bady
2.63E-|
WIEL2
9.59E0
2.87E7
9.64E-4
2.74E-1
2.68E0
1.91E-3

Nareid
ND
ND
ND
ND
ND
ND
HD
ND

- 18 -

Kidney Lung
1.08E0 ND
197E-) ND
WAIEI ND
1. 3GEC ND
“4E-D ND
2.68E0 ND
ND ND
1.08E-2 Nd
. ' [} ‘
REVISION

Gl-LLI
8.86E3
L67E¢
6.00 4
2.54E4
273C-9
2.20E4
2I1E"
7.11E2

§ ")
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SECTION 5.0
ENVIRONMENTAL MONITORING
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Environmenta) Radiological Monitoring
Stations Locations

QIRECTION DISTANCE

STATION LOCATION - EROM PLANT __FROM PLANT (mi)
Co4 State Park 01d Dam on River ENE 6.3
near road intersection
co? Crystal River Public Water Plant ESE 1.8
co9 Fort Island Gulf Beach 5 3.2
cl10 Indian Waters Public Water Supply ESE 5.9
€13 Mouth of Intake Canal WiW 3.4
Cl14H Head of Discharge Canal NW 0.1
Cl14M Midpoint of Discharge Cans) . 1.2
C146 Discharge Canal at Gulf of Mexico . 2.8
cie Yankeetown City Wel) N 5.2
c19 NW Corner State Roads 488 & 495 ENE 8.5
€29 Discharge Area N 2.0
€30 Intake Area WoW 3.6
c40 Near N.E. Site Boundary £ 3.5
near excavated pond & pump station

c4l Onsite Meteorological tower W 0.4
C46 North Pump Station N 0.4
c47 Office of Radiation Control, Orlando £SE 67
(48A Onsite North of CR 4 & § N 0.8
C48s Onsite NNE of CR 4 & § NNE 0.8

REVISION 14
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C7
Ce60
Cel
Ce2
Cé)
Cés
Ces
Céé
Ceé7
Ces
Ce9
Csl
C70
C71
crn2
C73

TABLE 5.1-2

RING TLDs
(INNER RING)

DIRECTION DISTANCE (Ft.)
w 300
N Y400

NNE 4400
NE 5300
ENE 4400
E 4400
ESE 1760
SE 1600
SSE 1430
S 1500
SSw «780
Sw 2100
wsw 4400
WNW 300
NW 2400
NNW 200

«Ble
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TABLE 5.1}

RING TiDs
(5 NILE RIMNG)

RIBECTION
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6.1

6.3

6.4

Origin and Purpose of the 0ffsite Dose Calculation Manual

The Offsite Dose Calculation Manual was developed to support the
implementation of the Radiological Effluent Technical Specifications
required by 10 CFR 50, Appendix [, ang 10 NFR 50.26. The purpose of the
manual 1s to provide the NRC with sufficient information relative to
effluent monitor setpoint calculations, effluent related dose calculations,
and environmental monitorin to demonstrate compliance with the

Radiological Effluent Technical Specifications.
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Changes

It is recognize” that changes to the Offsite Dose Calculation Manual may
be required during the operational 1ife of Crystal River Unit 3. A))
changes shall be reviewed and approved by the PRCrprior to implementation.
The NRC shall be informed of all changes to the OUCM by providing a
description of the change(s) in the first Semiannua) Radioactive Effluent
Release Report following the date the change became effective. i 4 -7
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In addition to the change review in 6.2 above, the NGRC shal) r° iew the
ODCM and 1ts implementing procedures at least once per 24 months,

Unelanned Releases

in order to better ensure that Technical Specification 6.9.1.5.4 and
6.5.1.6.k are met, the following definition of “unplanned release” was
developed. This definition should be used as “guidance only."

An "UNPLANNED RELEASE* {s:

1) A release of radicactive waste to the plant environs which has not
been evaluated and released in accordance with approved procedures
and Technical Specifications.

Radioactive waste in this context means radioactive material that
is awaiting evaluation before being released in a controlled
fashion. This includes plant conden:ate, and the contents of all
of the waste tanks (1i.e., ECST's, LSS1 s, WGDT's, SDT-1),

Examples:

Releasing the wrong waste tank, or sampling the wrong tark and
releasing the correct tank;

2) A release of radioactive material through a designated effluent
pathway, which is due to equipment failure or human error, and causes
actuation of an effluent monitor warning alarm;
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3)

Not

Any sustained release of gaseous radioactive material from the RCA,
but not through a normal effluent pathway, due to equipment fiuilure
or human error, which exceeds | MPC, restricted area.

Examples:

Releases from the RB equipment hatch RCA in excess of | MPC,
restricted areas.

Releases from the 1B RCA in excess of | MPC, restricted area.

Examples of Unplanned Releases:

Short term increases in effluent monitor count rate due to sampling
and analysis activities.

Controlled releases due to planned maintenance activities.

Minor transient releases due to normal plant operations, such as waste
processing or power changes which may cause an effluent monitor s
warning alarm to actuate.

Events within the Auxiliary Building which may actuate a process
monitor alarm but are not of sufficient magnitude to actuate an
effluent monitor warning alarm.
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PROCESS CONTROL PROGRAM



3.0 REGULATORY REQUIREMENTS

3.1 Technical Specifications
3.1.1 Section 6.9.1.5d

The Semiannual Radioactive Effluent Release Report shall include a summary
of the quantities of radioactive solid waste released from the unit. The
material provided shall be consistent with the objectives outlined in the
Process Control Program.

3.1.2 Section 6.14
Changes to the PCP:

a. Shall be documented and records of reviews performed shall Ye
retained as required by Technica) Specification 6.10.3n. This
documentation shall contain:

1)

2)

Sufficient information to support the change together
with the appropriate analyses or evaluations Justifying
the change(s), and

A determination that the change will maintain the overall
confromance of the solidified waste product to existing
requirements of Federal, State, or other applicable
regulations,

b. Shall become effective after review and acceptance by the PRC
and the approval of the Director, Nuclear Plant Operations.

3.2 Code of Federal Regulations

10 CFR 6]1.56, "Waste Characterictics”

(a) (2)

(a) (3)

(b) (2)

Liquid waste must be solidified or packaged in sufficient
:bsorbcnt material to absorb twice the volume of the
fauid.

Solid waste containing liquid shall contain as little
free-standing and noncorrosive 1iquid as reasonable, but
in no case shall the liquid exceed 1% of the volume.

Notwithstanding the provisions of (a)(2) and (3), liguid
wastes or wastes containing 1iquid must be converted into
a form that contains as little free-standing and
noncorrosive liquid as is reasonably achievahle Lut 'n
no case shall the 1iquid exceed 1% of the volume of waste
when the waste is in a container designed tc assure
stability, or 0.5% of the volume of the waste for waste
processed to a stable form.
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3.3
3.1

Commitments

Waste Solidification System

Specif’ iy

The solid radeaste system shall Le used at all tiwes in accordan::
with a Process Control Program to process wet rafitaccive wastes tu
meet shipping and burial ground reguivements,

Action:

With the provisions of the Process Control Program not satisfied,
suspend shipments of defectively processid or defoctively packaged
s011d radioartive wostes from the site,

Surveillance:

The Process Control Progranm shall Le wused to verify the
solidification of at least one ‘epresentative test specimen form at
Teasy every tenth batch of cach type of wet radioactive wast: (e.9.,
filter Jludges, spent resins, evaporator buttoms, and boric acid
solutiung),
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4 0 ADMINISTRATIVE CONTROLS
4.1 Responsibility/Revisions

Changes to the Process Control Prcg.as (PCP) are the responsibility of the
Manager, Site Nuclear Services Technical Specification & 14 stipulates the
required approvals necessary to sodify the Process Control Progras prior to
Leplementing any changes to the process (See Section 1. .2)

4.2 Reporting

4.2.1 Changes to the PCP

Major changes to the radioactive waste treatment systems (1iquid, gaseous
and solid) initiated Ly FPC shall reprted to the NRC in the Semiannual
Radioactive Effluent Release Report for the neriod 11 which the evaluation
was reyiewed by the Plant Meview Committee (PRC) or be included as part of
vie annual FSAR update, A major change to a radioactive waste treatment
system is any change which would alter the apility of the plant or system
to meet the requirements of 10 CRF 50, Appendix 1. The change to tha system
may be implemented upon review ind accepcance by the PRC,

4.2.2 Nonconformances
Reporting of nonco, "ormances with the reguirements of the PCP are documented

on Problem Reports anu controlled in accordance witr the appropriate
procedures .

+. 3 Documentation

All documentation associated with ¢’ e verification of the Process Control
Progias 18 controlled in «ccordance with the appropriate implementing proce-
dures.

4 4 Definitions

Batch - (1) For sampling or processing, & batch is the largest homogeneous
voluse of waste that has Deey recirculated and controlled as per
the PCP

(?) For solidification testing, a batch is taken to be a disposal
container (i.e., 55 gallon drums, etc.) utilized in the solidi-
fication of the waste.

Solidificatica - This process shall be *he conversion of wet wastes into
a form that meets shipping and burial ground
requirements.
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$ 3.2 Test Frequency
$ 1.2 1 Process Test Frequency

A process test solidification shall be made pricr to full scale solidification
to determine ratios and additives a5 per Section 5. 3.1 1

§ 3.2.2 Solidl | ation Test Frequency

The PCP shall be used to verify the solidification of at least one (1, rerre
8¢ tative test specimen from at least every tenth batch of each type of wet
fC loactive vaste

5.3.) Acceptance Criteria

¢ /4), ‘'Soli afication Test Batch Verification Progras, stipiale ey the
Activities anl documentation necessary to verify acceptancey of soviadifiad
waste

The solidified waste acceptance criteria (s verified by

Visually inspecting for defects in the structure

Uniformity in color and density

No free-gtanding liquid (<O 5V of total waste volumse)

Free-staniing monolith.

After 24 lLours from solidification, the final cured poaduct shall resist
penei\tat,on when probed by hand with a spatula or firm rbject (K50 psi)

TN o

[f any portion of the specimen fails to pass the Ascegtance Cr *«.1a, the
applicable actions of Section % J 4 must be met

$.3.4 Corrective Actto‘

4. If the initial .esc specisen from a batch of waste feils 9 verify solidi-
fication, representative test specimens from .ach consecu.ive batch of the
same type of wet weste shall be collected and tested un® 'l at lwast |
consecutive initial test specimens duemanstray  solidification The
procers and/or additives shall be modified as required, as | rovi d in
Section 4.1, to assure solidification of subsequent L tcheu of vas.e

b. If any test specisen fails (o verify solidificocion, the sn'idifica .on of
the batch under test shall be suspended until such time as add t ona' teast
specimens can be obtained, alternate solidificat on parepetsi v can be
determined in accordance with the Process Control Progriv, and a sisequent
test verifies solidification Solidification of (he batch may then be
resumed using the aiternative sc . .difica lon parascter” Jrverm.ned by the
Process Control Program

c. With installed equipment incapable of meet ‘ng th: requirements of
Section 3.3 or declared invperable, re.tore the equipment of operable
status or provide fer contract capabiliy to process wastes 3s

necessary to satisfy a1l applicable transportation and dispora
requirements.
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