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CHAPTER 1

INTRODUCTION

1.1 PURPOSE

The purpose of this manual is to describe methods found acceptable to the staff of the
U.S. Nuclear Regulatory Commission (NRC) for the calculation of certain key values required
in the preparation of proposed radiological effluent Technical Specifications using the
Standard Technical Specifications for light-water-cooled nuclear power plants. This manual
21so provides guidance to applicants for operating licenses for nuclear power plants in the
oreparation of proposed radiological effluent Technical Specifications or in preparing
requests for changes to existing radiological effluent Technical Specifications for operating
Tizenses. The manual additionally describes current staff positions on the methodology for
estimating radiation exposure due to the release of radiocactive materials in effluents and on
tne administrative control of radiocactive waste treatment systems. .

tn

- 1.2 BACKGROUND

Section 50.36, "Technical Specifications," of 10 CFR Part 50, "lLicensing of Production
and Utilization Facilities” (Ref. 1), requires that each nuclear power reactor operating
license issued by the NRC contain Technical Specifications that set forth limits, operating
conditions, and other regulatory requirements imposed on the facility operation for the
orotection o7 the health and safety of the public. Conditions and limitations corresponding
¢ certain key values which are system-dependent and site-related are to be incorporated in
tnase Technical Specifications for compliance with 10 CFR 50.36a, "Technical Specifications
on IfFluents from Nuclear Power Reactors." Under the provisions of Section 50.36, each
2oplicant for an operating license is required to submit proposed Technical Specifications
for nis facility, including the supporting bases. These are reviewed by the NRC staff to
agsure that the proposed Technical Specifications contain such conditions and limitations as
asemed appropriate and necessary; approved Technical Specifications are then included as
Apdendix A of the operating license.

Standard Technical Specifications have been developed by the staff for each appropriate
nuciear steam supply system (NSSS) vendor to provide guidance to applicants for the prepara-
tion of proposed Technical Specifications. These are as follows:

KUREG-0212 - "Standard Technical Specifications for Combustion Engineering Pressurized Water
Reactors"

NURZIG-0103 - "Standard Technical Specifications for Babcock and Wilcox Pressurized Water
Reactors"



NUREG-0452 - "“"Standard Technical Specifications for Westinghouse Pressurized Water
Reactors"

NUREG-0123 - "Standard Technical Specifications for General Electric Boiling Water
Reactors”

Current Standard Technical Specifications are available from the National Technical
Information Service (NTIS), Springfield, Virginia, 22161. These Standard Technical Specifi-
cations will contain the radiological effluent Technical Specifications to be used by the
applicant for an operating license. In the interim, model radicactive effluent Technical
Specifications have been provided in NUREG-0472 (Ref. 2) for pressurized water reactors,
and NUREG-0473 (Ref. 3) for boiling water reactors. Table 1.1 provides a summary of those
applicable sections in the Standard Technical Specifications which contain conditions and

limitations relative to the radiological effluent Technical Specifications to be discussed
in this manual.

The Standard Technical Specifications contain the limiting conditions for operation
necessary for complying with the Commission's regulations and are in a format that is accept-~
able to the NRC staff. The reporting requirements reflect the guidelines provided in Regu-
latory Guide 1.16, "Reporting of Operating Information - Appendix A Technical Specifications,"
Revision 4, August 1975 (Ref. 4) and Regulatory Guide 10.1, "Compilation of Reporting Require-
ments for Persons Subject to NRC Regulations," Revision 3, May 1977 (Ref. 5).

The methodology discussed in this manual and used to impiement the requirements of 10 CFR
Part 50, Appendix I, "Numerical Guides for Design Objectives and Limiting Conditions for
Operation to Meet the Criterion 'As Low As Practicable' for Radicactive Material in Light-
Water-Cooled Nuclear Power Reactor Effluents" (Ref. 1), is consistent with the Regulatory

Guides used in the staff's safety evaluations pursuant to 10 CFR 50.34a(c). These guides
are as follows:

Regulatory Guide 1.109 - "Calculation of Annual Doses to Man from Routine Releases of
Reactor Effluents for the Purpose of Evaluating Compliance with
10 CFR Part 50, Appendix I" (Revision 1), October 1977. (Ref. 6)

Regulatory Guide 1.110 - "Cost-Benefit Analysis for Radwaste Systems for Light-Water-Cooled
Nuclear Power Reactors," March 1976. (Ref. 7)

Regulatory Guide 1.111 - "Methods for Estimating Atmospheric Transport and Dispersion of
Gaseous Effluents in Routine Releases from Light-Water-Cooled
Reactors" (Revision 1), July 1977. (Ref. 8)

Regulatory Guide 1.112 - "Calculation of Releases of Radiocactive Materials in Gaseous and
Liquid Effiuents from Light-Water-Cooled Power Reactors," April
1976. (Ref. 9)
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"

Regulatory Guide 1.113 - "Istimating Acuatic Dispersion of Iffiuents from Accidental and

Routine Reactor Releases for the Purpose of Implementing Appendix ["
(Revision 1), April 1977. (Ref. 10)

Computer codes used to determine certain values and parameters used with the Regulatoiy
Guides listed above are described in the following documents:

NUREG-0017 - “Calculation of Releases of Radicactive Materials in Gaseous and Liquid
Effluents from Pressurized Water Reactors (PWR-GALE Code)," April 1876
(Ref. 11)

NUREG-0016 - "Calculation of Releases of Radioactive Materials in Gaseous and Liquid

Effluents from Boiling Water Reactors {(BWR-GALE Coce) " A-'ril 1976 (Ref. 12)

NUREG-0324 "X0QDOQ, Program for thz Met2orological Evaluation of Roucine Effiuent

Keleases at Nucléar Power Stations," September 1977 (Ref. 13)

These guides and computer codes provide acceptable methods of complying with the Com-
mission's regulations; however, conformance with the staff's guidelines on Standard Technical
Specifications, Regulatory Guides, and uosa caicuiation methodology is not required. If the
proposed Technical Specifications include mathematical models and parameters that differ
from the methodology used by the staff to calculate set points and release rates or estimate
doses due to releases of radiocactive matarials in effluents, the parameters and calculations
used shall be substantiated in the Off:ite Dose Calculation Manual.

Based on the findings of the Ervironmental and Safety Hearings, the Commission may
impose certain additional or alternative limiting conditions for operation based on values
that are more restrictive than those determined using this manual or provided in the Standard
Technical Specifications. In such cases, the limiting conditcions will be base? on the decisiong
of the Atomic Safety and Licensing Board rather than the limiting values determined by this
manual or included in the Standard Technical Specifications.



CHAPTER 2

DEFINITIONS AND STAFF _PQSITIONS

2.1 DEFINITIONS

Section 1.0, DEFINITIONS, of the Standard Technical Specifications provides standard
definitions of terms and phrases which appear capitalized throughout the specifications.
Standard definitions are provided to assure licensing consistency. When a term or phrase is
used in a Timited subject area of the Standard Technical Specifications, it is defined in
the limited subject area and referenced by Specification number, table, figure or footnote.

2.2 STAFF PQSITIONS AUGMENTING STANDARD DEFINITIONS

In certain circumstances, terms used in the Standard Technical Specifications are
defined or specified in applicable regulations, such as 10 CFR Part 50 (Ref. 1). Staff
positions clarifying certain of these definitions are as discussed below.

LIMITING CONDITIONS FOR OPERATION (LCO) is defined in 10 CFR 50.36(c){2) as “the
lowest functional capability or performance levels of equipment reguired for safe operation
of the facility." This definition is applicable to the components of the radicactive waste
management systems during normal reactor operations, including anticipated operational
occurrences. When an LCO for a nuclear power reactor is not met, the licensee shall either
shut down the reactor or follow any remedial action permitted by the Technical Specifica-
tions until the LCO can be met. Remedial action by the licensee may include processing by
normal or alternate modes of operation for the control of radicactive effluents using such
existing equipment as may be installed in the radioactive waste management systems.

MAINTENANCE AND USE of the equipment installed in the radioactive waste management
systems is required in 10 CFR 50.34a(c) and in 10 CFR 50.36a(a)(1). The term, MAINTENANCE
AND USE, is applicable to the installed components of the liquid, gaseous, and solid radio-
active waste management systems and to instrumentation installed for the monitoring and
control of potentially radioactive effluents. MAINTENANCE AND USE does not require the
installation of fully redundant systems; however, prudent management procedures, such as
scheduled standby and maintenance periods should be employed. The Standard Technical Speci-
fications specify levels or values abave which equipment installed in the radioactive waste
management systems shall be used to enable the licensee to show that he is exerting his best
efforts to maintain levels of radiocactive effluents "as low as is reasonably achievable," in
accordance with 10 CFR 50.36a.

UNRESTRICTED AREA is defined in 10 CFR 20.3(a)(17) (Ref. 14), as "any area access to

which is not controlled by the licensee for purposes of protection of individuals from
exposuyre to radiation and radiocactive materials, and any area used for residential quarters."

5



For pur-oses of implementation, the definition of UNRESTRICTED AREA has bean 2xpanded as
follows: ‘"“any area at or beyond the site boundary access to which is not concrolied by the
licensee for purposes of protection of individuals from exposure to radiation and radioactive
materials, and any area within the site bourdary used for residential quarters or industrial,
commercial, institutional and recreational facilities". The UNRESTRICTED AREA boundary may
coincide with the exclusion (fenced) area boundary, as definec in 10 CFR 100.3{(a)} (Rcf. 15},
may include land areas owned by the licensee, provided that occupancy is controlled by the

licensee for the purposes of meeting the requirements of 10 CFR Part 20, but does not include
areas over water bodies.

To assure that the UNRESTRICTZD AREA boundary is defined in each license, tha Standard
Technical Specifications require two maps, one for liquid effluents (Figure 3.1?-1)* and one
for gaseous effluents (Figure 5.1-1)* locating all points surrounding the facility at which
the licensee shall comply with the expanded definition, given above. These boundaries shall
be consistent with those established in the Safety Analysis Report, or the Final fazard
Summary for tha facility. The UNRESTRICTED AREAS, established at or beyond these boundaries,
are also considered in the LIMITING CONDITIONS FOR OPERATION to keep levels of radioactive
materials in effluents as low as is reasonably achievable, pursuant to 10 CFR 50.36a.

RELEASE RATE used in this manual is defined as, "“the discharge of radiocactive materials
in liquid or gaseous effluents per unit time." The "second" 1is used as the practical report-
ing time unit for establishing release rates to show compliance with the requirements of
10 SFR Part 20 and for establishing instantaneous limitations based on potentially radiocactive
releases. The "hour" is used as the practical reporting time unit in establishing average
release rates to show conformance witi the requirements of 10 CFR Part 50 for noble gas
releases, for gaseous radiocactive effluents other than no>le gasas (radioiodines and particu-
lates) and for radioactive materials released in liquid effluents. Liquid releases are
further subdivided into batch and continuous releases. Gaseous releasas are subdivided into
short- and long-term releases. These jaseous release subdivisions classify cumulative
releases as being either less than or greater than sob hrs/year, respectively, for n~as=ous
effluents. Further discussion is provided in Sections 3.3, 4.2 and 5.2 of this manual.

RADIOACTIVE WASTE MANAGEMENT SYSTENS are defined as all process and control equipment
provided to reduce the amount or concentration of radioactive materials (in any form)
relezsed from the facility. The overall systems may be divided into subsystems to handle
the radioactive materials contained in 1iquid and gaseous streams and in solid waste. The
Standard Technical Specifications have adopted nomenclature for systems and comporiencs which
are in common use in the industry. In preparing proposed Technical Specifications, the
system and component names may be changed to correspond to the terminology used in the Final
Safety Analysis Report (FSAR) or the Final Hazard Summary, if applicable. Engineered
Safety Feature (ESF) atmospheric cleanup systems are not considered to be radicactive waste
management system components and, therefore, are not within the scope of this manual.

Tnis Figure is to be included in proposed Technical Specifications.



CHAPTER 3

SPECIAL CONSIDERATIONS

3.1 MULTI-UNIT SITES WITH SHARED RADIQACTIVE WASTE MANAGEMENT SYSTEMS

The Standard Technical Specifications are written on a "per unit" basis, since thisAis
the format in which operating licenses are issued. When shared radioactive waste management
systems are used by more than one reactor unit on a site, the wastes from all units are mixed
for shared treatment; by such mixing, the effluent releases cannot accurately be ascribed to
a specific reactor unit. The licensee should estimate the contributions from each unit based
on input conditions, e.g., flow rates and radioactivity concentrations, or, if not practicabie,
the treated effluent releases may be allocated equally to each of the radiocactive waste
producing reactors sharing the treatment system. For determining conformance to LCOs, these
allocations from shared treatment systems are to be added to the releases specifically attrib-
uted to each unit to obtain the total releases per unit.

1t is preferred that discharge lines leading to common release points be separately
controlled and monitored, and the licensee should consider instrumentation which will provide
volumetric recording and radiological effluent monitoring, sampiing and analyses on a unit
basis. This has been accomplished for some units by continuous representative sampling and
analysis of the streams prior to mixing and continuously monitored and controlied at the
common release point. Multi-unit sites with common release points, but without shared radio-
active waste management systems, are also required to determine the alarm/trip setpoints in
Sections 4.1 and 5.1 of this manual to assure compliance with the requirements of 10 CFR
Part 20 (Ref. 14) at each release point.

In preparing Technical Specifications for units at adjacent sites (multi-unit stations
with a common boundary), the sites should be considered as a multi-unit site.

3.2 POPULATION EXPOSURE

The Standard Technical Specifications 3.11.1.3 and 3.11.2.4 require the use of equipment .
installed in the radioactive waste management system to meet the requirements of 10 CFR 50.36a ~
(Ref. 1).

To assure that the Technical Specifications consider the population radiation doses,
the use of the installed radioactive waste management system is required when the projected
cumulative doses exceed an appropriate fraction of the individual dose limitations. This
method of establishing use of the radwaste equipment assures that the staff's Appendix I
cost-benefit analysis in the safety evaluation is not invalidated. Sections 4.5 and §.4 of
this manual provide these values for the Standard Technical Specifications. Guidance on
reporting population exposures is provided in Regulatory Guide 1.21 (Ref. 17).



3.3 '.ETEOROLOGICAL DATA

The Standard Technical Specifications consider the historical annual average atmospheric
disparsion condition rather than real time dispersion conditions in determining the LCO for
radioactive materials in gaseous effluents.

Releases are characterized as "long" or "saori" izrm, deperding on the frequency and
duration of the releases. This characierization permits the matching of the releases to more
appropriate atmospheric diffusion, dispersion and decay conditions.

"Long-term" refers to releases that are generally continuous and stable in release rate
with some anticipated variation (i.e., <50%, based on a running monthly average) in release
rate, such as is experienced in normal ventilation system effluents at nuclear power plants.
Determination of doses due to long-term releases should use the historical annual average

relative concentration (x/%) based on meteorological data summarized, as recommended in
Regulatory Guide 1.111 (Ref. 8)}.

“Short-term" refers to releases that are intermittent in radionuclide concentrations or
flow, such as releases from PWR gas storage tanks, PLR containment ventings and purges, BWR
drywell purges (See Standard Technical Specification 3.11.3.8), BWR mechanical vacuum pump
exhausts, and systems or components with infreqguent use. Short-term releases may be due to
operational variations which result in radioactive relzases greater than 50% of the releases
normally considered as long-term. Short-term releases from these sources during normal
operation, including anticipated operational occurrences, are defined as those which occur
for a total of 500 hours or Tess in a calendar year but not more than 150 hours in any quarter,
Determination of doses due to short-term releases can use the annual average relative concen-
tration (long-term} if it can be desmonstrated that past short-term releases were sufficiently
random in both time of day ard duracion (e.g., the short-term release periods were not depen-
dent solely on atmospheric conditions or time of day) to be represented by the annual average
dispersion conditions. Otherwise, the short-term relative concentration value should be

calculated in accordance with the gquidelines provided in NUREG-0324 (Ref. 13) for short-term
release.

Even though "annual average" atmospheric dispersion conditions are used as basis for the
Standard Technical Specifications, "real time" meteorological data snould be summarizeu hour-
by-hour and couplied with the corresponding releases, and the summary should be included in
the SEMIANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT.

3.4 NATIONAL INTERIM PRIMARY DRINKING WATER REGULATIONS

Operators of nuclear power plants locat2d on fresh water bodies which are used as sources
of water for drinking water supply systems, are required to make a special report concern-
ing the impact on the water supply system due to liquid effluent releases into the water
bodies which are above the value(s) permitted in Specification 3.11.1.2 of the Standard
Technical Specifications. The NRC has no legal responsibility to implement 40 CFR Part 141,
"National Interim Primary Drinking ':ater Regulations" (Ref. 16), or to assure routine conform=
ance to the Act since this is the responsibility of the Environmental Protection Agency and the



waze- ~..e~- onerator. This special report is intended for public information and as a tool
t0 assure awareness by the licensee of the impact of radicactive liquid releases on the
community's water supply system. The impact within the water supply system is dependent on
sreatment given to the water taken into tre svstem. The water plant operator is responsible
for previ.ing aperomrrate treatment to assure that 40 CFR Part 141 requirements are met.
while the operator of the nuclear power plant is not responsible for meeting the requirements
of 40 CFR Part 141 in the water supply system, his success in meeting the requirements of
Specification 3.11.1.2 will assure an environmentally acceptable iwcact on the water supply
svstem., The non-radioiogical impact i3 :eparately considered in the Appendix B Technical
Soecifications.

3.5 SOLID WASTE MANAGEMENT SYSTEM - PROCESS CONTROL PROGRAM

Standard Technical Specification 3.11.3.1 requires the operator of each nuclear power
piant to establish a PRCCESS CONTROL PROGRAM for the solid radioactive waste manzgement
s-ster. re purpose of the PROCESS CONTROL PROGRAM is to provide reasonable assurance of the
compiete SOLIDIFICATION of processed wastes and of the absence of free water in the processed
waste. At the time the applicant submits proposed Technical Specifications, he should submit
the PROCZSS CONTROL PACGRAM for NRC review and approval prior tc impiementation. The PROCESS
CONTROL PRGCGRAM sanculd consist of the processing steps and a set of established process param-
eters, wnich include but are not limited to pH, oil content, ratio of solidification agent to
influent waste, water content, and ratio of solidificaticn agent to chemical additive for each
zype of anticipated waste (filter sludges, spent resins, evaporator bottoms, boric acid solu-
zions, sodium sulfate solutions and filter media). The surveillance requirements in the
Standard Technical Specifications provide the steps to be taken to assure that operation is
witnin tne parameters established by the PROCESS CONTROL PROGRAM. Packaging procedures should
demonstrate conformance with Specification 3.11.3.1. The PROCESS CONTROL PROGRAM required by
+ne Standard Technical Specifications is to be documented in the operating procedures for each
reactor and available for review by the NRC inspector. A summary of changes to the PROCESS
CONTROL PROGRAM shall be provided in the SEMIANNUAL RAGIOACTIVE EFFLUENT RELEASE REPORT.

3.6 QFFSITE DOSE CALCULATION MANUAL (ODCM)

Stancard Technical Specifications 3.3.3.8 and 3.3.3.9 require the operator of each
nuclear power plant to establish alarm and trip action setpoints for each radicactive liquid
anc gaseous effluent release point in maintained, auditable records, determined in accordance
with tne OFFSITE DOSE CALCULATION MANUAL (ODCM). The 02CM shall contain the methodology and
parameters to be used in the calculation of offsite doses due to radioactive liquid and gaseous
effluents pursuant to Specifications 3.11.1.2, 3.11.2.2 and 3.11.2.3, and the established
limits of Specifications 3.11.1.1 and 3.11.2.1. The ODCM shall be submitted to the NRC with
the proposed Technical Specifications for review and approval by the NRC. Changes to the
0DCM shall be provided in the SEMIANNUAL RADIQACTIVE EFFLUEZNT RELEASE REPORT.

3.7 IDENTIFICATION OF RADIONUCLIDES IN ZFFLUENTS

In order to determine the radiological impact associated with the release of radiocactive
materials in liquid and gaseous effluents, the principal radionuclides contributing to the



dose must be identified. Tables 4.11-1 and 4.11-2** of the Standard Technical Specifications
contain the sampling and analysis programs required for identifying principal radionuclides in
effluents. These tables were compiled using the guidelines of Regulatory Guide 1.21 (Ref. 17)
and reflect current radiochemical analytical methods. Other methods may be necessary to
enhance identification and analysis, as provided by the footnotes to Tables 4.11-1 and 4.11-2.
In lieu of sample-analysis, if the applicant does not consider that the collection, radio-
chemical separation, and analytical methods are technically feasible or practical at the speci-
fied LLD, then the dose limitations in Specifications 3.11.1.2, 3.11.2.2, and 3.11.2.3 should
be proportionally reduced by assuming the continued presence and release concentrations of
those radionuclides as determined by the source term (GALE Code, Ref. 11 or 12). For example,
the dose LCO may be reduced based on predicted radioactive materials in gaseous effuents from
PWR turbine buildings if sampling is not provided. For BWRS and PWRs it may be reduced if
carbon-14 analysis is not provided.

3.8 ENVIRONMENTAL RADIATION PROTECTION STANDARDS FOR NUCLEAR POWER OPERATIONS

Standard Technical Specification 3.11.2.5 specifies in the Action that when the cal-
culated doses associated with the effluent releases exceed twice* the 1imits of any one of the
Specifications 3.11.1.2, 3.11.2.2 or 3.11.2.3, the licensee shall prepare and submit a Special
Report to the Commission and 1imit subsequent releases such that the dose or dose commitment to
a real individual from all uranium fuel cycle sources is limited to < 25 mrem to the total body
or any organ (except the thyroid, which is limited to < 75 mrem) over 12 consecutive months.
This Special Report shall include an analysis which demonstrates that radiation exposures to
all real individuals from all uranium fuel cycfe sources (including all liquid and gaseous
effluent pathways and direct radiation) are less than the standards in 40 CFR Part 190,
Environmental Radiation Protection Standards for Nuclear Power QOperations (Ref. 18). 1If
analysis indicates that releases resulting in doses that exceed the 40 CFR 190 Standard could
occur, obtain a variance from the Commission to permit such releases. The Standard Technical
Specifications 3.11.1.2, 3.11.2.2 and 3.11,2.3 consider doses to a real individual and apply
to each reactor but do not inciude any other portion of the uranium fuel cycle or direct
shine from the reactor.

The "Uranium fuel cycle” is defined in 40 CFR Part 190.02(b) as:

"Uranium fuel cycle means the operations of milling of uranium ore, chemical conversion
of uranium, isotopic enrichment of uranium, fabrication of uranium fuel, generation of
electricity by a light-water-cooled nuclear power plant using uranium fuel, and repro-
cessing of spent uranium fuel, to the extent that these directly support the production
of electrical power for public use utilizing nuclear energy, but excludes mining opera-
tions, operations at waste disposal sites, transportation of any radiocactive material in

support of these operations, and the reuse of recovered non-uranium special nuclear and
by-product materials from the cycle."

The following general gujdelines are presented for preparation of the Special Report:

1) determine which uranium fuel cycle facilities or operations, in addition to the
nuclear power reactor units at the site, contribute to the annual dose to the
maximum exposed member of the public. The maximum exposec member of the public for

* .
This value may be reduced for multi-unit sites depending on staff analysis.

*’These Tables are to be included in proposed Technical Specifications.
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this evaluation may or may not correspond to the individual considered in the
Technical Specification;

2) determine the total annual dose to this person from all existing pathways and
sources of radioactivity and radiation using the methodologies described in this
NUREG document and applicable references. Where additional information on pathways
and nuclides is needed, the best available information should be used and documented;

3} include direct radiation from the site in the dose determination. An acceptable
method for calculating radiation from the N-16 component of direct radiation is:
SKYSHINE, A Computer Procedure for Evaluating Effects of Structure Design on N-16
Gamma-Ray Dose Rates, Radiation Research Associates, Inc. Report RRA-T7209,
November 1972 (Ref. 19).

In addition to N-16, all direct radiation from the plant and storage facilities
should be considered in the dose determinatijon. The direct dose component (including
N-16) may be determined by calculation or actual measurement (e.g., high pressure
ionization chamber). The calculation or actual measurement must be documented in
this Special Report.

The 25 mrem and 75 mrem dose standards are effective December 1, 1979, except for doses
arising from operations associated with the milling of uranium ore which is effective
Cscember 1, 1980.

Further information on the method of implementation of 40 CFR Part 190 is being developed
oy the NRC staff.

1



CHAPTER 4

LIQUID EFFLUENTS

4.1 INSTRUMENTATION

Standard Technical Specification 3.3.3.8 requires that:

"The radiocactive 1iguid effluent monitoring instrumentation channels shewn in
T§b1e 3.3-}1* §h§]1 be OPERABLE with their alarm/trip setpoints set to ensure that the
limits of Specification 3.11.1.1 are not exceeded. The setcoints shall be determined in

a:cor?ance with procecures as described in the ODCM, and shall be recorded in the sta-
tion log."

Table 3.3-11* provides a list of radioactive 1iquid effiuvent monitoring instrumentation
needed to comply with the requirements of General Design Criteria (GDC; 60, 63, and 64 of
Appendix A to 10 CFR Part 50 (Ref. 1). The list includes instrumentation such as radio-
activity monitoring and samplinc devices, automatic control devices, and essentizl flow and
Jevel devices which are components of the monitoring channels. The 1ist uses common nomen-
clature for the effluent streams; however, the names may be revised, as necessary, to conform
with a particular piant's nomenclature. Deletion of any item listed should be justified.
Clarification of proposed Technical Specifications should be provided by a simple drawing or
sketch showing stream intersections, instrumentation, and control features. Duplicate instru-
mentation (i.e., instruments that measure different sensor parameters or ranges) should be
listed separately. The channel logic should assure that the alarmed trip action is not
negated by switching.

The plant procedures should contain a quality assurance program for instruments as
recormendea in Regulatory Guide 4.15 (Ref. 20).

£.1.1 Setpoint Determination to be Provided in the ODCM

The alarm and trip setpoint(s) for each instrument channel listed in Table 3.3-11*
should be provideu ana should correspond to a value(s) which represents a safe margin of
assurance that the instantaneous liquid release limit of 10 CFR Part 20 is not oxceeded. If
the alarm and the automatic control trip are separate devices, the aiarm/trip setpoint
in the ODCM should list the separate trip setpoints. The alarm/trip setpcint in the ODCM
should 1ist the alarm setpoint where any trip actions are by manual initiation, The method
for calculating fixed and adjustable setgoints shall be provided in the ODCM and auditable
records shall be maintained indicating the actual setpoints used at all times. For setpoint
caleulations, see the Addendum to this manual.

E 3
This Table is to be included in proposed Technical Specifications.
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Tne alarm/trip setpoint for a liquid effluent radiation monitor should be determined
based on the instantanecus concentration limits of 10 CFR Part 20, Appendix B, Table 1I,
Column Z, and are to be applied at the point of discharge for that stream, pipe or conduit
inTz tne uynresiricted area, as defined by Figure 3.1-1.* The alarm/tric setpoint should not
consiger giiution, dispersion or decay in the unrestricted area beyond tne release point. An
isslazior control valve or system shall be provided on the “ischarge line prior t¢ the relecse
point to permit termination of ra‘icactive releases prior to exceeding the instantaneous
concentration limits of 10 CFR Part 20. The isolation and radiation monitoring points are
tc pe iocated upstream of the release point far enough to assure that the time lag between
<ne estaniisned alarm and isolation of the release will not permit a release exceeding these

i 1f the stream is diluted by non-radioactive effluents, and the stream dilution and

]

1
h
[t

ent iso.ation control system is in the exclusion area, the monitor's alarm/trip setpoint
m2y be aetermined by considering the known in-plant dilution. In-plant dilution is the ratio
=% tne tctal release rate at the release point into the unrestricted area to the release rate
5% =ma urciluted stream, and should be based on continuous measurement of these liquid flows.
ir sucn cases, alarm/trip setpoints should also be provided on the flow or level instrumenta-
~ign witn indicaticn in the main control room. The minimum or actual instantaneous in-plant
¢ lu:ion ratic on which tne liquid effluent radiation monitor alarm/trip setpoint has been
-2se¢, snould be continucusly measured to aid prompt corrective action to satisfy Specifica-

-

Tien 3110000,

Conservative assumptions may be included in establishing setpoints to account for such
syszem variables as the control and measurement system efficiency and detection capabilities
curing normal and anticipated aperating conditions, the effects of multinle release points
wi=n common or shared in-plant dilution, variability of diluticn flow and principal radio-
nuc’ide composition, and the time lag between alarm/trip action and final isolation of the
racipaczive effjuent. A record of analyses showing current spectra of racionuclides used %o

-alibrate raciacion monitors should be maintained in the plant records.
The instruments listed in Table 3.3-11** should also be included in Table 4.3-11** to
orovide tne instrument surveillance requirements, such as calibration, source checking,

<unzzional testing and channel checking.

4.2 RETUIREMENT FOR IMPLEMENTING 10 CFR PART 25

Ir prenaring oroposed Technical Specifications, Figure 3.11-1* should consist of a map
57 -he site area, showing the unrestricted area boundary for iiquid effluents, as defined
n 1G CFR 2¢.3{a)(17). Guidelines for preparing the figure are contained in Section 2.1.1
o< Beguiatory Guide 1.70 (Ref. 21).

S+andard Technical Specification 3.11.1.1 specifies that:

»

Tnis Figure is to be included in proposed Technical Specifications.

vy
See footnote on page 12.
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"Trhe concentration of radioactive material released from the site to unrestricted
areas (see Figure 3.11-1)* shall be limited to the concentrations specified in

10 CFR Part 20, Aopendix B, Table II, Column 2 for radionuclides other than noble
gases and 2 x 107" uCi/ml total activity concentration for all dissolved or
entrained noble gases."

The concentration limits provided in 10 CFR Part 20, Appendix B, Table It, Column 2,
do not inciude an MPC for noble gases dissolved or entrained in liquid effluents. An MPC
of 2 x 107" .Ci/ml has been established, based on the assumption that xeron-135 ic¢ the con-
trolling radionuciide; the Xe-133 MPC in air (submersion) was converted to an equivalent
concentration in water using tne method described in International Commission on Radiological
Protection (ICRP) Publication 2 (Ref. 22). The value of 2 x 10™ uCi/m] shall be used
for a mixture of discolved or entrained noble gases, not otherwise identified in liquid
releases.

To demonstrate that the Specifications are being met, the surveillance requirements
specify that a sampling and analysis program be implemented ac:zording to Table 4.11-1.**
There are two general types of releases: batch and continuous. A batch release is the
discharge of liquid waste of a discrete volume. A continuous reiease is the discharce of
1iquid wastes of a nondiscrete volume; e.g., from a volume or system that has an input flow
during the continuous release. For example, releases from sample monitor tanks are batch,
and releases from steam generator blowdown are continuous. The sampiing and analysis fre-
quency and the iyp2 of analysis required by the Standard Technical Specifications is given in
Table 4.11-1 for each type of release. The lower limit of detection is also specified in
Table 4.11-1 for typical in-plant radiochemical anmalysis equipment. This program meets the
requirements of 10 CFR Part 50, GDC 64, and conforms to the guidelines given in zegulatory
Guides 1.21 (Ref. 17) and 4.1%5 (Ref. 20).

4.3 REQUIREMENT FOR IMPLEMENTING 10 CFR PART 50

The Stanaard Technical Specification 3.11.1.2 requires that the cumulative dose con-
tributions be determined in accordance with the ODCM at least once per 31 days. The cumula-
tive dose contributions should consider the dose con:ritutions from the maximum exposed indi-
vidual's consumptiorn of fish, invertebrates and potable water, as appropriate. Normally,
the adult is the maximum exposed individual. A1l of these pathways should be considered in
the calculation unless demonstrated not to be present. For many plant sitas, the dose calcu-
lations may be performed assuming conservative dilution factors and receptor locations to
show compliance with the Technical Specification rather than a more rigorous determination.
The relationships presented below are acceptable for dinciusion in the ODCM. If other methods
are selected to implement this Specification, it is expected that the alternate method will
include the same general features considered below.

*
See footnote on page 13.

%
See footnote on page 12.
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The aose contributions for the total time period ? at, should be determined by
calculation at least once per 31 aays and a cumu];E}ve summation of these total
body and any organ doses should be maintained for each calendar quarter. These
dose contributions should be calculated for all radionuclides identified in liquid
effiuerts released to unrestricted areas using the following expression:

m
L

R at, Cy, Fz]

= = the cumulative dose commitment to the total body or any organ, t, from the
m

liquid effluents for the total time period . Atl, in mrem.
£=1
tt. = the length of the 2th time period over which Ciz and Fz are averaged for
all liquid releases, in hours.
Ci' = the average concentration of radionuclide, i, in undiluted liquid effluent

during time period Atz from any liquid release, in uCi/ml.

iz = the site related ingestion dose commitment factor to the total body
or any orcan 1 for each identified principai gamma and beta emitter
listed in Table 4.11-1,* in mrem-ml per hr-uCi.
F_ = the near field average dilution factor for Ciz during any liquid
effluent release, Defined as the ratio of the maximum undiluted liquid
waste flow during release to the product of the average flow from the
site discharge structure to unrestricted receiving waters times
(___1is the‘site specific applicable factor for the mixing effect of

the discharge structure.)

The term Cil is the composite undiluted concentration of radicactive material in liquid
waste at the common release point determined from the Radicactive Ligquid Waste Sampling and
Analysis Program, Table 4.11-1* in the Standard Technical Specifications. A1l dilution
factors beyond the sample point(s) are vo be included in the F,oand A, terms.

The term Fz is a near field average dilution factor, considering the combined liquid
releases from each unit even if there is more than one release point to the unrestricted area
per unit within one-quarter mile of each other. As described in Section 3.1 of this manual,
multi-unit sites with shared radioactive waste management systems should calculate the total
continuous and batch liquid release concentrations for each reactor. The value of the term ¥
snould be determined as:

'See footnote on page 12,
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£ - ‘ liquid radicactive weste flow per unit
z discharge structure exit flow per unit x applicable factor

The liquid radiocactive waste flow is the maximum flow from all continuous and batch
radioactive effluent releases specified in Table 4.11-1, from all liquid radiocactive waste
management systems, per unit. The cischarge structure exit flow is tne average flow during
disposal from the discharge structure release point into the receiving water bedy (in an
unrestricted area) per unit. The definition of F£ also requires a value to be included in
Specification 3.11.1.2 for the dilutiorn as a result of mixing effects in the near field of the
discharge structure. For plants with once through cooling, the applicable factor is set equal
to one, i.e., no additional dilution is considered. For plants with cooling towers, onsite
ponds, or lagoons, the factor shall be a number such that the product of the average blowdown
flow to the receiving water body, in c¢fs and the applicable factor, is 1000 cfs or less. The
1000 cfs figure was selected to correspond to a typical flow for a unit with once-through
cooling water and agrees with the staff method for determining compliance with Appendix I
(Ref. 1) at the OL stage. The value of this applicable factor is to be incluaed in the blank
provided for the term F_. The actual dilution factor value is devendent upon the dilution
available in the near F:e1d of the receiving water body; however, the applicable factor is
Timited, as stated above.

4.3.17 Dose Factor Related to Liquid Effluents

The above equation for calculating the dose contributions reguires the use of a dose
factor Air for each nuclide, i, which embodies the dose factors, pathway transfer factors
(e.g., bioaccumulation factors), pathway usage factors, and dilution factors for the points of
pathway origin. The adult total bodv dose factor and the maximum adult organ dose factor for
each radionuclide will be used from Table E-11 of Regulatory Guice 1.109 (Ref. 6); thus the
1is* should contain critical organ dose factors for various organs. The dose factor may be
written:

A, = ko(Uw/Dw + UFBFi + UIBI,i)DFi

1T
where
A._ = composite dose parameter for the total body or critical organ of an adult for
e nuclide, i, for all appropriate pathways, mrem/hr per uCi/ml.
ﬁ . . ~
ko = units conversion factor, 1.14x105 = 10 pCi/uCi x 103m1/kg + 8760 hr/yr.
v, = 73C kg/yr, adult water consumption (fresh water site only).
U = 21 kg/yr, adult fish consumption (all sites).
UI = 5 kg/yr, adult invertebrate consumption (salt water site only).
BF. = Bicaccumulation factor for nuclide, i, in fish (fresh or salt water site, as

applicable), pCi/kg per pCi/1, from Table A-1 of Regulatory Guide 1.109 (Ref. 4).

BI. = Bioaccumulation factor for uuclide, 1. in invertebrates {salt water only), pCi/ka
1 per 7Ci/1, from Table A-1 of Regulatory Guide 1.109 (Ref. 4).
DFi = Dose conversion factor for nuclide, i, for adults in pre-selected organ, 7, in

mrem/pCi, from Table E-11 of Regulatory Guide 1.109 (Ref. 4).
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by = Jiwution factor from the near field area within one-quar:er mile of the release
point(s) to the potable water intake for the adult water consumption (fresh
water site oniy ).

inserting the usage factors of Regulatory Guide 1.109 (Ref. G) a:c appropriate into the
eguation gives the following expressions:

ror rFresn Water sites: A,

5 -
it 1.14x10 (/30/Dw + 2'lBF1.)DFi

For Salt Water sites: Air

1.14x10%(218F, + SBI,)OF,
As noted, all the factors required to calculate the values of A, fhould be contained in

the ODCM. The staff's method of calculating dilution factors for aquatic dispersion is pro-

viged in Regulatory Guide 1.113 (Ref. 10). The ODCM should include a Jjetailed presentation

of the calculation model and a tabulaticn of all values assigned to the parameters in expres-
sions used to implement the Specification 3.11.1.2.

4.2.2 Svecial Reports

The Standard Technical Specifications 3.31.1.2, 3.11.1J3, 3.11.2.2, 3.11.2.3, 3.11.2.4 and
3.11.3.1 recuire that action be taken when the Specificaticn cannot be met. The action is in
tne form of special reports, in lieu of licensee event reports, indicating the corrective
action to be taken to reduce tne dose impact due to the release of racicactive materials in
Tiquid effliuents.

These special reports should be prepared using the methodology provided in this manual to
detzrmine the dose impact. Such information in the special reports will be used by the staff
in getermining if the corrective action proposed by the licensee is adequate to bring the
reieases witnin the design objectives of Appendix I to 10 CFR Part 50. These special reports
may also require submitting additional information as described in Secticn 3.4 of this manual.

4.4 SPECIFICATION ON RADIOACTIVITY CONTENTS IN LIQUID-CONTAINING TANKS

Standard Technical Specification 3.11.1.4 and Tables 3.3-11* and 4.3-11* {ist liquid-
corzaining tanks outside containment that are to be analyzed periodically to verify tnat :the
radicactivity content (in curies, excluding tritium and dissolved or entrained noble gases) is
below the specified value. Tanks included in this Specification are those that are not sur-
rounded by liners, dikes or walls capable of holding the tank contents and do not have tank
cverfiow and drains connected to the liquid radioactive waste management system. Indoor tanks
are ot included unless an analysis based on design basis fission prcduct leakage from the
fuel results in radionuclide concentrations in excess of the limits of 10 CFR Part 20,
Aopendix B, Table II, Column 2, where leaked fluid is capable of affecting the nearest exist-
ing or known future water supply** in an unrestricted area.

fSee footnote on page 12.

e
“Supply"” means a well or surface water intake that is used as a waler source for direct
human consumption or indirectly through animals, crops or food processing. "Known future"
water supply means notential wells or surface water intakes which are identified, or may be
reasonably deduced from available information.
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For those tanks that are determined to be included in Specification 3.11.1.4 and
Tables 3.3-11 and 4.3-11, a curie limit should be determined based on the methodoiogy pre-
sented in Appendices A or B of this manual, using the PWR-RATAFR Computer Code for pressurized
water reactor plants, or the BWR-RATAFR Computer Code for boiling water reactor plants,
respectively. The methodology is based on the calculated radionuclide inventory in the tank
at 80% capacity using a design basis fission product source term of (1) 1% of the operating
fission product inventory in the core being released to the primary coolant for a PWR, or
(2) a fission product release consistent with a noble gas release rate of 100 uCi/MWt-sec
at 30 minutes decay for a BWR. These Computer Codes determine the radionuclide inventory
in a tank that would result in concentrations equal to the limits of 10 CFR Part 20, Appen-
dix B, Table II, Column 2, at (1) the nearest potable water supply and (2) the nearest
surface water supply in an unrestricted area.

By excluding tritium and dissolved or entrained noble gases from the surveillance analy-
ses, since these can be estimated for any licensee event report, Specification 3.11.1.4 should
include the lowest curie quantity of activation and mixed fission products determined for any
tank listed in Specification 3.11.1.4 as the curie 1imit for all tanks included in that
Specification.

Most operating reactors have required the use of temporary process and storage tanks
during maintenance and service periods, or when temporary solidification equipment is used at
the facility; therefore, the Specification 3.11.1.4 should indicate a "temporary tank." The
curie limit for a temporary tank may be calculated by the above method, but should be limited
to < 10 curies, excluding tritium and dissolved or entrained gases. If the temporary tank is
mobile and not used for more than a calendar quarter, it need not be included in Tables 3.3-11*
and 4.3-11.*

4.5 SPECIFICATION ON THE USE OF LIQUID RADIOACTIVE WASTE MANAGEMENT SYSTEM

Standard Technical Specification 3.11.1.3 specifies that:

“The liquid radwaste treatment system shall be OPERABLE. The appropriate
subsystems shall be used to reduce the radioactive materials in liquid wastes
prior to their discharge when the projected doses due to the liquid effluent
releases to unrestricted areas (see Figure 3.11-1)* when averaged over 31 days,
exceeds 0.06 mrem to the total body or 0.2 mrem to any organ."

The operability of the liquid radioactive waste management system ensures that this
system will be available for use whenever liguid effluents require treatment prior to release
to the environment. The term “liquid radwaste treatment system" involves all of the installed
and available liquid radiocactive waste management system equipment, as well as their controls,
power instrumentation, and services that make the system functional. Equipment that is con-
sidered standby or redundant is also included, since their function is to assure operability.
The specification also permits alternate treatment paths using alternate subsystems and equip-
ment to be used in the event that the norma: treatment is inoperable.

*See footnote on page 13.
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This Specification requires maintenance and use of the 1iquid radioactive waste manage-
ment system for conformance to 10 CFR Part 50.36a. Maintenance and use of the radioactive
waste management system components are discussed in Section 2.2 of this manual.

To determine if use of the installed equipment is necessary, the licensee must project
the cumulative liquid effluent releases over the ensuing 31 days. These releases should
include all plant effluents from all liquid radioactive waste management and liquid waste
disposal system components that are planned to be operated at the projected capacity and
performance of each component used during the specified time. These releases should include
a margin, based on operating data, for anticipated and unplanned operational occurrences and
should use the methodology discussed in Section 4.3 of this manual. The impact from this
projected cumulative release is to be compared to 0.06 mrem for the total body or 0.2 mrem
for any organ. If the projection indicates these values will be exceeded, then the installed
Tiquid radicactive waste management system components that will reduce those radiocactive
materials in liquid effluents and the projected impact, must be used.

The values for the projected impact, given above, correspond to approximately one
forty-eighth of the design objective values of Appendix I, Section I1.A of 10 CFR Part 50 in a
month, and if continued at this rate for a year, they would correspond to less than one-fourth
the values limited by Specification 3.11.1.2.b. The calculations of projected cumulative
dose impact that could result from the proposed operation shouid use the methodology provided
in Section 4.3 of this manual.
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CHAPTER 5

GASEQUS EFFLUENTS

5.1 INSTRUMENTATION

Standard Technical Specification 3.3.3.9 requires that:

"The radioactive gaseous process and effluent monitoring instrumentation channels shown
in Tabie 3.3-12* shall be OPERABLE with their alarm/trip setzoints set to ensure that
the 1imits of Specification 3.11.2.1 are not exceeded. The setpoints shall be deter-
mined in accordance with procedures as described in the ODCM, and shall be recorded in
the station log."

Table 3.3-12* provides a 1ist of the radicactive gaseous effluent monitoring instru-
mentation needed to comply with the requirements of General Design Criteria (GDC) 60, 63,
and 64 of Appendix A to 10 CFR Part 50. The list includes instrumentation such as radio-
activity monitoring and sampling devices, automatic control devices and essential flow and
level devices that are components of the monitoring systems. The list uses common nomenclature
for the effluent sireams; however, the names may be revised as necessary, to conform with a
particular piant's nomenclature. The list may include effluent streams which are not applic-
able to a given plant, or which may be duplicated and, therefore, should be tailored for the
propcsed Technical Specifications. (Clarification of proposed Technical Specifications should
be provided by a simple drawinc or sketch, showing stream intersections, instrumentation and
controi features. Duplicate instrumentztion (i.e., instruments that measure different sensor
parameters or ranges) should be listed separately in Tables 3.3-12* and 4.3-12.* The channe}
Togic should assure that the alarmed trip action is not negated by switching.

The plant procedures should contain a quality assurance program for instrumerts as
recommended in Regulatory Guide 4.15 (Ref. 20).

5.1.1 Setpoint-Determination co be Providad in the ODCM

The alarm/trip setpoint or automatic control trip setpoint for each instrument channel
listed in Table 3.3-12* should be provided and should corresponc to a value(s) which repre-
sents a safe margin of assurance that the instantaneous gaseous release limit of Specifica-
tion 3.11.2.1(a) will not te exceeded. For channels with separate alarm and automatic
control trips, the setpoint for the automatic control trip should be the established value
referenced above; the corresponding setpoint for alarm/trip should be established such that
an alarm trip will occur either in advance of the automatic control trip or simultaneously
with the automatic control trip. For chanrels with alamm trips only, tne setpoint for the
alarm/trip should be the established value referenced above, provided that the manual or
procedural response to the alarm represents a safe margin of assurance that the instantaneous
gaseous release limit of 10 CFR Part 20 will not be exceeded. The alarm/trip setpoint in

the ODCM should list the alarm setpoint for those channels where any trip actions are by

* N
This Table is to be included in the proposed Technical Specifications.
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manual initiation. The method for calculating fixed or adjustable setpoints shall be pro-
vided in the ODCM and auditable recordc shall be maintaired indicating the actuval setpoints
used at all times.

The alarm/trip setpoint [or any gaseous effluent radizticn monitor should be determined
cased o~ the instantaneous (see RELEASE RATE fundamental time units in Section 2.2 of this
manual) concentration limits of 10 CFR Part 20, Appendix B, Table II, Column 1, and are to
be applied at the point at which the discharge leaves the restricted area boundary into an
urrestrictad area, as defined by Figure 5.1-1.** The bases for each sztpoint should
zorsicer the type of release at the monitor's location, e.g., lorng-term releases using
the long-term atmospheric dispersion conditions or, if applicable (see Section 3.2 of this
manual), short-term relieases using the short-term atmospheric dispersion conditions. An
isolation control valve or system shall be provided on the discharge line upstream of the
relezse point to permit isolation prior to exceeding the specitied release limits.

If the alarm/trip setpoints are based on predetermined factors accounting for atmospneric
conditions, the elevation of the release point should be considered. The symbols used in
the equations in this manual use a subscript (s) for a fres-standing stack for elevated
releasas {cr vents that take the plume out of the buiiding wake) and a subscript {(v) for vent
for releases that are not completely elevated. Guidance on the staff’'s method for estimating
atmosoneric transport and dispersion of gaseous effluents in routine releases is provided
in Regulatory Guide 1.111 (Ref. 8). The radiation monitor alarm/trip setpcints for each
reiease point should be based on the radicactive noble gases in gaseous effluents. It iz not
corsiaerad tc be practicable to apply instantaneous alarm/trip setpoints to integrating radia-
+ion monitors sensitive to radioiodines, radiocactive materials in particulate form and radio-
nuclides other than noble gases. Alarm/trip setpoints should alsc be provided in the main con-
trol room for flow measurement Jdevices which are part of continuous monitoring or sampling
systems and snould alarm on loss-of-flow or departure from an established flow range. In all
cases, conservative assumptions may be necessary in establishinc these setpoints to account
for system variables, such as the control and measurement system efficiency and detection capa-
bilities during normal, anticipated, and unusual operating conditions, the variability in
release flow and principal radionuclices, and the time lag betweer alarm/trip action and the
£inal jsolation of the radioactive effluent. The current spectrum of radionuclides used to
calibrate radiation monitors should be maintaired in the plant records. The instruments
1isted in Table 3.3-12* should also be included in Table 4.3-12,* to prcvice the instrument
surveillarces recuirements, such as calibration, source checking, functiosal testing, ard
charnel checking.

5.2 DOSE LIMIT FOR IMPLEMENTING 10 CFR PART 29

In preparing proposed Technical Specificaticns, Figure 5.1-1** should consist of a map
of the site area showing the exclusion boundary, as defined in 10 CFR 100.3(a) (Ref. 15)
anc <he unrestricteu area boundary, as defined in 10 CFR 20.3(a){17) (Ref. 14}. JGuidelines
for this figure are contained in Section 2.1.1 of Regulatory Guide 1.70 (Ref. 21). Details
on the release point locations and significant elevations should be given in Figure 5.1-1.**

* s
See footnote on page 20.
-w . . 4 : :
This Figure is to be included in orofosed Technical Specifications.



5.2.% Imrlementation of 10 CFR Part 20 - Airborne Releases

The Standard Technical Specification 3.11.2.1 implements 10 CFR Part 20 as follows:

“The instantaneous dose rate in unrestricted arees (see Figure 5.1-1)** due to radioactive
materials released in gaseous effluents from the site shall be limited to the foliowing
values:

da. Tne dose rate limit for noble gases shall be < 500 mrem/yr to the total
body and < 3000 mrem/yr <o the skin, and

b. The dose rate limit for all radioiodines and for all radioactive materiais
in particulate form and radionuciides other than noble cases with half
lives greater than 8 days shall be < 1500 mrem/yr to any organ.”

The ODCM should proviae the mathematical relationships usec to inpiement the above
specification. The relationships presented below are acceptable for inclusicn in the ODCM.
1f other methods are selected to impiement the spezification, it is expected that the alter-
native method will include the same general features considered below.

a. Release rate 1imit for noble gases:

-4

[V; Qg * K (7D, Q)] < 500 mrem/yr, and

o 1

r L(L'I \X/CIS + 1.1 Bii C'IS + (L.. + 1.1 M1)((mv Q“,)J < 3000 mrem/yr

where the terms are uefined below.

b. Release rate limit for all radionuclides and radiocactive materjals in particu-
late form and radionuclides other than noble gases:

? Py [NS Qis + wv in] < 1500 mrem/yr
where:

Ki = The total body dose factor due to>gamma emissions for each identified
noble gas radionuclice, in mrem/yr per uCi/m3,

Ly = The skin dose factor due to beta emissions for each identified noble
: cas radionuclide, in mrem/yr per uCi/m3.

M. = The air dose factor due to gamma emissions for each identified noble
gas radionuclide, in mrad/yr per uCi/m® (unit conversion constant
of 1.1 mrem/mrad converts air dose to skin dose),

P. = The dose parameter for radionuclides other than noble gases for the
inhalation pathway, in mrem/yr per uli/m3 and for food and ground plane
pathways, in m2(mrem/yr per uCi/sec}. The dose factors are based on
the critical individual orgar and most restrictive age greup (infant).

V. = The constant for each identified noble gas radionuclide accounting for
the gamma radiation from the elevated finite plume, cerived in accordance
with the dose methodology in Regulatory Guide 1.109, Appendix B, Sec-
tion 1, in mrem/yr per uCi/sec.

By = The constant for long-term releases (greater than 500 hrs/yr) for each
icentified noble gas radionuclide accounting for the gamma radiation
from the elevated finite plume, derived in accordance with the dose
methodology in Regulatory Guide 1.109, Appendix B, Section 1, in mrad/yr
per uCi/sec.

**See footnote on page 21.
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Qis = The release rate of radionuclides, i, in gaseous effluents from free-
standing stack, in uCi/sec {per unit, unless otherwise specified.)

in = The releasg rate of radionuclides, i, in gaseous effluent from all vent
releases, in uCi/sec (per unit, unless otherwise specified).

(x/Q) sec/m3. For free-standing stack releases. The highest calculated
annual average relative concentration for any area at or beyond the

unrestricted area boundary.

(x7Q)

sec/m3. For all vent releases. The highest calculated annual

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

wv = The highest calculated annual average dispersion parameter for estimating

the dose to an individual at the controlling location due to all vent
releases:

wv = sec/m3, for the inhalation pathway. The location is the
unrestricted area boundary in the ___ sector.

W

v meters 2, for the food and ground plane pathways. The location
is the unrestricted area boundary in the sector.

NS = The highest calculated annual average dispersion parameter for estimating
the dose to an individual at the controlling location due to free-standing
stack releases:

Wy = sec/m3, for the inhalation pathway. The location is the
. unrestricted area boundary in the ___ sector.
NS = meters~2, for the food and ground plane pathways. The location
is the unrestricted area boundary in the sector.”

SPECIAL NOTES: (1) If there are no free-standing stacks, the factors denoted by the sub-
script, s, need not be considered. (2) In all cases, the tritium releases use the first W
parameter, based on relative concentration (sec/m3). (3) A1l radioiodines are assumed to be
released in elemental form. If analysis includes the capability of determining elemental and
nonelemental forms in all releases, the food pathway parameters may be adjusted accordingly.

The Specification is applicable to the location (unrestricted area boundary or beyond) ,
characterized by the values of the parameters Vi' Bi or (x/Q) which result in the maximum
total body or skin dose commitment. In the event that the analyses indicates a different
location for the total body and skin dose limitations, the location selected for considera-
tion shall be that which minimizes the allowable release values.

The factors Ki’ Li’ and Mi relate the radionuclide airborne concentrations to various
dose rates assuming a semi-infinite cloud. These factors may be taken directly from
Table B-1 of the Regulatory Guide 1.109 (Ref. 6), if the values therein are multiplied by
10® to convert picocuries™! to microcuries™! as used in the above equations. A tabulation
of these factors should be included in the QDCM.
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The Bi and Vi factors for the radionuclides are based on the finite plume model of
Regulatory Guide 1.109 (Ref. 6). From Equation 6 of Section 6.2 of this Regulatory Guide,

1

The constant X
as:

B. can be expressed as:

3k Apq ¥, Eil (mrad/yr)

©
é u. uCi/sec’

the results of numerical integration over the plume spatial distribu-
tion of the airborne activity as defined by the meteorological condition
of wind speed (u,) and atmospheric stability class k for a particular
wind direction. :

a numerical constant representing unit conversions, presented below.

the distance from the release point to the receptor location, in meters.
the mean wind speed assigned to the jth wind speed class, in meters/sec.

the joint frequency of occurrence of the jth wind speed class and kth
stability class (dimensionless).

the number of photons of energy corresponding to the zth energy group

emitted per transformation of the ith radionuclide, in number/
transformation.

the energy assigned to the 2th energy group, in Mev.

the energy absorption coefficient in air for photon energy E_, in
meters 1, L

follows from Equation 6 of Section C.2.a of Regulatory Guide 1.109 (Ref. 6),

The Vi factor is

1.

n

260 mrad(radians)(m3)(transformation) ,16 sectors - Ci sec
sec(Mey (CT) (Zrvadians) (1078 ) (3.15x107 255

y
2.1x710% mrad (m3) (transformation)/yr(Mev)(nCi).

computed with conversion from air dose to tissue depth dose, thus:

fo A ., E
K Jk“ei"a "2 1 - - ueT mrem/yr
1. T EEE iy [e~"T'd] (it77ééeq

the tissue energy absorption coefficient for photons of energy E_, in
cm? /gm. z

the tissue density thickness taken to represent the total body dose
(5gm/cm?) .

the ratio of the tissue to air absorption coefficients over the energy
range of photons of interest. This ratio converts dose (mrad) to dose
equivalent (mrem).

The parameter, Pi' contained in the radioiodine and particulates Specification 3.11.2.1.b
incTudes pathway transport parameters of the ith radionuclide, the receptor's usage of the
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pzthuay media and the dosimetry of the exposure. Pathway usage rates and the internal dosim-
etry are functions of the receptor's age; however, the youngest age group, the infant, will
always receive the maximum dose under the exposure conditions for Specification 3.11.2.1. For
the infant expcsure, separate values of Pi may be calculated using the PARTS computer program
given in Appendix O of this manual for the inhaiation patnway wnich uses a W parameter based on
(x7Q). and the food (milk) and ground pathway which uses a W parameter normally based on {0/Q),

excert for tritium, for application in the ODCM. The following sections provide detail on
calculating these Pi values for inciusion in the O3CM.

The values of Pi are independent of vent and stack release elevation., In the case of
tritium, (x/Q) is the W parameter for the food (milk) pathway as well as the inhalation
pathway. As tritium is a weak beta emitter, the ground plane contributiorn is zero for
tritium. (NOTE: The value for the P, (food) for tritium is 2.4x103 mrem/yr per uCi/m3.) If
the controlling iocations for veiit and stsck releases are different, the ccntrolling location
for vent releases should be used in Specification 3.11.2.1,

Omitting the subscripts for vent and stack releases, the dose rate from the ith radio-
nuclide (except tritium) is:

Pi (innalation)(x/Q) Q + [Pi(food) + Pi(ground plane)] (0/Q)Q (mrem/yr)
and for tritium, is:
P, (inhalation}(7MQ + Pj(focd)I§7C3Q = 3.0 x 10303/Q)Q (mrem/yr)

5.2.1.1 Calcuylation of P, (Inhalation)

Py = K'{BR) DFA; (mrem/yr per uli/m3d
where:
' = a constant of unit conversion, 108 pCi/uCi.
BR = the breathing rate of the infant age group, in m3/yr.
DFAi = the maximum organ inhalation dose factor for the infant age group for

the ith radionuclide, in mrem/pCi. The total body is considered as an
organ in the selection of DFAi.

The age group considered is the infant group. The infant's breathing rate is taken
as 1400 m3/yr from Table E-5 of Regulatory Guide 1.109 (Ref. 6). The inhalation dose factors
for the infant, DFAi are presented in Table E-10 of Regulatory Guide 1.109, in units of
mrem/pCi.

Resolution of the units yields:

P, (inhalation) = 1.4x10% DFA,
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5.2.1.2 Calculation of Pi {Ground Plane)

Where:

K'K"DFG (1-e'Ait)/xi (mZz-mrem/yr per uCi/sec)

a constant of unit conversion, 108 pCi/uCi.

a constant of unit conversion, 8760 hr/year.

the decay constant for the ith radionuclide, sec”!.

the exposure period, 3.15x107 sec (1 year).

the ground plane dose conversion factor for the ith radionuclide
(mrem/hr per pCi/m2).

The deposition rate onto the ground plane results in a ground plane concentration that
is assumed to persist over a year with radiological decay the only operating removal mech-
anism for each radionuclide. The ground plane dose conversion factors for the ith radionuclide,
DFGi, are presented in Table E-6 of Regulatory Guide 1.109 (Ref. 6), in units of mrem/hr per

pCi/m2.

Resolution of the units yields:

P; (Ground) = 8.76x10° DFG, (1-e')‘1't)/x_i,

5.2.1.3 Calculation of P (Food)

where:

QF(Ua ) nt
, “A: 2. .
K'r 7;T7:27;7 Fn DFL, [e"*1"f] (mZ.mrem/yr per uCi/sec)

a constant of unit conversion, 108 pCi/uCi.

the cow's consumption rate, in kg/day (wet weight).

the infant's milk consumption rate, in liters/yr.

the agricultural productivity by unit area, in kg/m2

the stable element transfer coefficients, in days/liter.
fraction of deposited activity retained on cow's feed grass.

the maximum organ ingestion dose factor for the ith radionuclide, in
mrem/pCi.

the decay constant for the ith radionuclide, in sec™!.

the decay constant for removal of activity on leaf and plant surfaces
by weathering, 5.73x1077 sec” ! (corresponding to a 14 day half-time).

the transport time from pasture to cow, to milk, to infant, in sec.
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A fraction of the airborne deposition is captured by the ground plant vegetation cqver.
The captured material is removed from the vegetation (grass) by both radiological decay
and weathering processes.

The values of QF’ Uap’ and Yp are provided in Regulatory Guide 1.109 (Ref. 6), Tables E-3,
£-5, and E-13, as 50 kg/day, 330 liters/day and 0.7 kg/m2, respectively. The value tf is
provided in Requlatory Guide 1.109 (Ref. 6), Table £-15, as 2 days (1.73x10% seconds). The
fraction, r, has a value of 1.0 for radiciodines and 0.2 for particulates, as presented in

Regulatory Guide 1,109 (Ref. 6), Table E-15.
Table E-1 of Regulatory Guide 1.109 (Ref. 4) provides the stable element transfer
coefficients, Fm, and Table E-14 provides the ingestion dose factors, DFLi, for the infant's

organs. The organ with the maximum value of DFLi is to be used.

Resolution of the units yields:

rf
P, (food) = 2.4x1030 3 Tx DFL, [e'xitfj (m? -mrem/yr per uCi/sec)
i w

for all radionuclides, except tritium,

The concentration of tritium in milk is based on its airborne concentration rather than
the deposition rate.

0
]

i l('K'"F“,lQFUapDFL,i [0.75(0.5/H)] (mrem/yr per uCi/m3)

wnere:
K'* = a constant of unit conversion, 103 gm/kg.
H = absolute humidity of the atmosphere, in gm/m3 .
0.75 = the fraction of total feed that is water.
0.5

the ratio of the specific activity of the feed grass water to the atmos-
pheric water.

From Table E-1 and E-14 of Regulatory Guide 1.109 (Ref. 6), the values of Fn and DFLi
for tritium are 1.0x1072 day/liter and 3.08x10°7 mrem per pCi, respectively. Assuming an
average absolute humidity of 8 grams/meter3, the resolution of units yields:

Py (food) = 2.4x103 mrem/yr per uCi/m3

for tritium, only.

5.3 DOSE LIMIT FOR IMPLEMENTING 10 CFR PART 50

In preparing proposed Technical Specifications, Figure 5.1-1* should consist of a map
of the site area showing the unrestricted area boundary for gaseous effluents as defined in

Section 5.2 of this manual. Guidelines for this figure are contained in Regulatory Guide 1.70,
Section 2.1.1 (Ref. 21).

*See tootnote on page 21.
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5.3.1 REQUIREMENTS FOR IMPLEMENTING 10 CFR PART 50

The Standard Technical Specifications 3.11.2.2 and 3.11.2.3 implement 10 CFR Part 50,
Appendix 1, as follows:

"The air dose in unrestricted areas (see Figure 5.1-1)* due to noble gases
released in gaseous effluents shall be limited to the following:

a. During any calendar quarter, to < 5 mrad for gamma radiation and
< 10 mrad for beta radiation;

b. During any calendar year, to < 10 mrad for gamma radiation and < 20 mrad
for beta radiation; =

{The dose design objectives may be reduced based on expected public
occupancy of areas, e.g., beaches and visitor centers within the
unrestricted area boundary. (For PWRs only) the dose design objectives
may be reduced based on predicted noble gas releases from the turbine
building, if effluent sampling is not provided.)"

“The dose to an individual from radioiodines, radiocactive materials in
particulate form, and radionuclides other than noble gases with half-lives
greater than 8 days in gaseous effluents released to unrestricted areas (see
Figure 5.1-1)* shall be limited to the following:

a. During any calendar quarter to < 7.5 mrem; and

b. Curing any calendar year to < 15 mrem."

The ODCM should provide the mathematical relationships used to impliement the Specifica-
tions. The relationships presented below are acceptable for inclusion in the ODCM. If other
methods are selected to implement these Specifications, it is expected that the alternative
method will include the same general features considered below.

The air dose in unrestricted area (see Figure 5.1-1)* due to noble gases released in
gaseous effluents should be determined by the following expressions:
a. During any calendar quarter, for gamma radiation:

4"

4"} "N N
3.17 x 10'82 [Mi [(x75)inv + (X/q)vqivj + [Biois + biqis]] < 5 mrad, and
i

During any calendar quarter, for beta radiation:
N N N n
37 x 10780 Ny TG0y, + (7A),95, + (TWsQis + (/D3] < 10 mrad, and

b. During any calendar year, for gamma radiation:
~ a") ~ ~
397 x 1079 [ L7D,Q5, + (7,85, * [B;0y + byag ] < 10 mrad, and
During any calendar year, for beta radiation:
N

3.17 x 1078 N, [G7Q),Q;, + (X7Q),95, *+ (/W Q3¢ + x/8)ga35] < 20 mrad

I
where:

M; = The air dose factor due to gamma emmissions for each identified noble gas
! radionculide, in mrad/yr per nCi/m3.

*See footnote on page 21.
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N. = The air dose factor due to beta emissions for each identified noble gas
radionuclide, in mrad/yr per uCi/m3.

(X/Q)v = sec/m®. For vent releases. The highest calculated annual
average relative concentration for area at or beyond the unrestricted
area boundary for long term releases (greater than 500 hrs/year).

(x7a) = sec/m3. For vent releases. The relative concentration for
X8y areas at or beyond the unrestricted area boundary for short term releases
(equal to or less than 500 hrs/year}.

(7). = sec/m3. For free-standing stack releases. The highest calcu-
Tated annual average relative concentration for areas at or beyond the
unrestricted area boundary for long term releases (greater than 500 hrs/
year).

(x/q)S = sec/m3, For free-standing stack releases. The relative concen-
Tration for areas at or beyond the unrestricted area boundary for short
term releases (equal to or less than 500 hrs/year).

ne
-
n
u

The average release of noble gas radionuclides in gaseous effluents, 1,
for short term releases (equal to or less than 50Q hrs/year) from the
free-standing stack, in uCi. Releases shall be cumulative over the calen-
dar quarter or year as appropriate.

aiv = The average release of noble gas radionuclides in gaseous effiuents, i, for
short term releases (equal to or less than 500 hrs/year) from all vents,
in uCi. Releases shall be cumulative over the calendar quarter or year as
appropriate.

#

Sis The average release of noble gas radionuclides in gaseous releases, i,
for long term releases (greater than 500 hrs/year) from the free-
standing stack, in uCi. Release shall be cumulative over the calendar
quarter or year as appropriate.

The average release of noble gas radionuclides in gaseous effluents,
i, for long term releases (greater than 500 hrs/yr) from all vents, in
uCi. Releases shall be cumulative over the calendar quarter or year
as appropriate.

Bi = The constant for long term releases (greater than 500 hrs/yr) for each
identified noble gas radionuciide accounting for the gamma radiation
from the elevated finite plume, derived in accordance with the dose
methodology in Regulatory Guide 1.109, Appendix B, Section 1, in
mrad/yr per uCi/sec.

b. = The constant for short term releases (equal to or less than 500 hrs/yr)
for each identified noble gas radionuclide accounting for the gamma
radiation from the elevated finite plume, derived in accordance with
the dose methodology in Regulatory Guide 1.102, Appendix B, Section 1,
in mrad/yr per uCi/sec.

3.17 x 108

The inverse of the number of seconds in a year.

The dose to an individual from radiofodines, radiocactive materials in particulate
form, and radionuclides other than noble gases with half-lives greater than 8 days
in gaseous effluents released to unrestricted areas (see Figure 5.1-1)* should be
determined by the following expressions:

a. During any calendar quarter:
Y N ~N

"
3.17 x 1078} Ry [wsqis W Qi+ W Q.+ 1.V] < 7.5 mrem, and
i

*See footnote on page 21.

29



b.  During any calendar year:
-5 ~ ~ N
. R. . . . .
3.17 x 10 Z ; [wso1S * Wi WQiv * qu1v] < 15 mrem

where:

N

Qi = The releases of radionuclides, radioactive materials in particulate
form, and radionucliides other than noble gases in gaseous effluents,

i, for long term releases greater than 500 hrs/yr, in uCi. Releases

shall be cumulative over the calendar gquarter or Yyear as appropriate.

a. = The releases of radjonuclides, radiocactive materials in particulate
form and radionuc!ides other than noble gases in gaseous effluents, i,
for short term releases equal to or less than 500 hrs/yr, in uCi.
Releases shall be cumulative over the calendar quarter or year as
appropriate.

W = The dispersion parameter for estimating the dose to an individual at
the controlling Tocation for long term releases (greater than 500 hrs/yr):

W

(x/Q) for the inhalation pathway, in sec/m3.

W

(D/Q) for the food and ground plane pathways in meters 2.

w = The dispersion parameter for estimating the dose to an individual at
the controlling location for short term releases (equal to or less
than 500 hrs/yr):

W (x7q) for the inhalation pathway in sec/m3.

W (D/q) for the food and ground plane pathway in meters™2.

3.17 x 1078

The inverse of the number of seconds in a year.

Ri = The dose factor for each identified radionuclide, i, in m2{mrem/yr) per
uCi/sec or mrem/yr per uCi/m3.

For the direction sectors with existing pathways within 5 miles from the unit, use
the values of Ri for these pathways. If no rea1 pathway exists within 5 miles from
the center of the building compliex, use the cow-milk R_i assuming that this pathway
exists at the 4.5 to 5.0 mile distance in the worst sector. If the Ri for an
existing pathway within 5 miles is less than a cow-milk Ri at 4.5 to 5.0 miles, then
use the value of the cow-milk Ri at 4.5 to 5.0 miles. The pathway values used for
calculating dose contributions shall be consistent with the results of the land use
census performed pursuant to Specification 3.12.2. The controlling value of Ri for
each radionuclide shall be determined and provided in tabular form in the ODCM.

The parameters W and w shall correspond to the applicable pathway location.

SPECIAL NOTES: (1) If there is no free-standing stack, the factors denoted by the subscript, s,
need not be considered. (2) In all cases, the tritium releases use the first W or w parameter,
based on relative concentration (sec/m3). (3) A1l radioiodines are assumed to be released in
elemental form. If analysis includes the capability of determining thg elemental and non-
elemental forms in all releases, the food pathway parameters may be adjusted accordingly.

The following information is provided to further clarify the application of these Speci~
fications and provide more information regarding the individual factors. The ODCM should
include a detailed presentation of the calculational model and a complete tabulation of all

values assigned to each parameter,
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The noble gas Specification 3.11.2.2 is to be evaluated at the location in the unrestric-
tac area where analyses of annual average air doses were found to be maximum. In the event
tnat the analyses indicate different locations for the beta and gamma limitations, the loca-
-ign selected for consideration shall be that which minimizes the allowable release values
gue =0 gamma radiation.

The radioiodine and particulate Specification 3.11.2.3 is applicable to the location in

tne unrestricted area where the combination of existing pathways and receptor age groups

néizates the maximum potential exposures. The inhalation and ground plane exposure pathways
snall be considered to exist at all locations. The grass-cow-milk, grass-cow-meat, and vegeta-
2ion patnways are considered based on their existence at the various locations. Of the various
acs groups, the infant or child receives the largest dose; thus, only these two age groups will
oe ciscussed. It is the intent, however, that a licensee undertake annual surveys of the age
crouns and the land use at the various locations about the site, reports these results accord-
ing o Specification 3.12.2 and determines the applicable parameters of Ri for tabulation in

=ne 0DC¥. The new parameters shall be submitted to the NRC for review and approval prior to
irsiementation.

n

The M; and N; factors of the noble gas relationship relate the airborne concentration of
the nobie gas to the air dose rates assuming a semi-infinite cloud. These factors may be taken
direzzly from Table B-1 of the Regulatory Guide 1.109 (Ref. 6), and the values therein have
hear multiplied by 108 to convert picocuries ™ to microcuries™ .

The factor, Bi’ is defined in Section 5.2.1 of this manual. The corresponding short-
<err factor, bi is computed following the same procedure replacing the meteorological variables,
k, and i, for long-term releases with variables for short-term releases using the method-
ozy provided in Regulatory Guide 1.111 (Ref. 8), NUREG-0324 (Ref. 13), and NUREG-75/087

2. 23). Such information should be provided in tabular form in the ODCM.

ir developing the Ri values, separate expressions are written for each of the potential
pzinways. 1hese express1ons are similar to those developed in Section 5.2.1 of this manual for
31, and are denoted by R;: LD/Q] RI[X/Q] RC£D/Q] RM[D/Q] and RV[D/Q] where the superscripts §,
1, C, ¥, and V refer to ground plane, inhalation, cow's milk, meat and vegetation, respectively.
Tre ‘'argument' notation, [ ], indicates the appropriate dispersion parameter, W, to be applied
witn the Ri factor. Note that the argument is not included in the following expressions. In
~re case of tritium, the dispersion parameter, W, is always taken as (x/Q). The Ri parameter
is independent of long-term or short-term releases and should be provided in tabular form in
ns GDCM.

o

5.3.1.1 Inhalation Pathway Factor, Ri[x/Q]

R%{X/Q] = K'(BR), (DFA;), (mrem/yr per uCi/m?)

where:

K* = a constant of unit conversion, 105pc1/uCi.
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the breathing rate of the receptor of age group (a), in m3/yr.

A
o
-
>

-

S

[

1

the maximum organ inhalation deose factor for the receptor of age group (a)
for the ith radionuclide, in mrem/pCi. The total body is considered as
an organ in the selection of (DFAi)a'

The breathing rates (BR)a for the various age groups are tabulated below, as given in
Table E-5 of the Regulatory Guide 1.109 (Ref. 6).

Age Group (a) Breathing Rate (m3/yr)
Infant 1400
Child 3700
Teen 8000
Aduit 8000

Inhalation dose factors (DFAi)a for the various age groups are given in Tables E-7
through E-10 of Regulatory Guide 1.109 (Ref. 6).

5.3.1.2 Ground Plane Pathway Factor, R? [D/Q]

"

R?[D/Q] K'K"(SF)DFGT[(1-e'kit)/xij (mz-mrem/yr per uCi/sec)
where:

K' = a constant of unit conversion, 106 pCi/uCi.

K* = a constant of unit conversion, 8760 hr/year.

the decay constant for the ith radionuclide, sec'1 .

>
[1]

t = the exposure time, 4.73x108 sec (15 years).

DFG, = the ground plane dose conversion factor for the ith radionuclide (mrem/hr
per pCi/mz).

SF = the shielding factor (dimensionliess).
A shielding factor of 0.7 is suggested in Table E-15 of Regulatory Guide 1.108
(Ref. 6). A tabulation of DFGi values is presented in Table E-6 of Regulatory Guide 1.109

(Ref. 6).

5.3.1.3 Grass-Cow-Milk Pathway Factor, RE [D/Q]

=-A:t

Q(U,p) f£. (1-f f e ™M ] gt

R§[D/Q] =K' _§;:§E_. Fm(r)(DFLi)a [ $ps + p sYs e 1f
w

(mz-mrem/yr per uCi/sec)
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where:

K'

SFZCIAL NOTE: The a

Milk cattie are
Teads. Following th
wiil be considered u

a constant of ynit conversion, 106 pCi/uCi.
the cow's consumption rate, in kg/day (wet weight).
the receptor's milk consumption rate for age (a), in liters/yr.

the agricultural productivity by unit area of pasture feed grass, in
kg/m= .

the agricultural productivity by unit area of stored feed, in kg/mZ,
the stable element transfer coefficients, in days/liter.
fraction of deposited activity retained on cow's feed grass.

the maximum organ ingestion dose factor for the ith radionuclide for
the receptor in age group {a), in mrem/pCi.

the decay constant for the ith radionuclide, in sec™.

the decay constant for removal _of activity on leaf and plant surfaces
by weathering, 5.73 x 1077 sec™ (corresponding to a 14 day haif-life).

the transport time from pasture to cow, to milk, to receptor, in sec.

the transport time from pasture, to harvest, to cow, to milk, to receptor,
in sec.

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).

bove equation is appliicable in the case that the milk animal is a goat.

considered to be fed from two potential sources, pasture grass and stored
e development in Regulatory Guide 1.109 (Ref. 6), the values of fp and f,
nity, in lieu of site specific information provided in the annual land

census renort by the licensee.

Tabulated below
Guide 1.109 (Ref. 6)
o Regulatory Guide

are the appropriate parameter values and their reference to Regulatory
In the case that the milk animal is a goat, rather than a cow, refer

1.109 for the appropriate parameter values.

Parameter Value Table (Ref. 6)
r (dimensionless) 1.0 for radioiodine E-15
0.2 for particulates E-15

Fm (days/1iter) Each stable element E-1
Uap (liters/yr) - Infant 330 E-5

- Child 330 E-5

- Teen 400 E-5

- Adult 310 £-5
(DFL,i)a gmrem/pC1) Each radionuclide E-11 to E-14
Y, (kg/m) 0.7 E-15
Yy (kg/me) 2.0 E-15
t¢ (seconds) 1.73 X 102 (2 days) E-15
ty (seconds) 7.78 X 10° (90 days) E-15
QF(kg/day) 50 E-3
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The concentration of tritium in milk is based on the airborne concentration rather than
the deposition. Therefore, the Rg: is based on | x/Q]:

C' - + 4 . . 3
RiLX/Q] K'K FmQFUap(DFLi)a [0.75(0.5/K)] (mrem/yr per uCi/m”)
where:
K'* = a constant of unit conversion, 10° am/kg.
H = absolute humidity of the atmosphere, in gm/m3.
0.75 = the fraction of total feed that is water,.
0.5 = the ratio of the specific activity of the feed grass water to the atmos-

pheric water,

and other parameters and values are given above. The value of H may be considered as 8 grams/
meter3, in lieu of site specific information (Ref. 6).

5.3.1.4 Grass-Cow-Meat Pathway Factor, R?[D/QJ

The integrated concentration in meat follows in a similar manner to the development for
the milk pathway, therefore:

-2.t
Qe (v, ) f f (1-f_f_)e™i"h ] -a.t
M - ) F'~ap p's p s if
R;L0/Q] Ve " Fe(r)(DFLy), [Wp + . e
(mz-mrem/yr per uCi/sec)
where:
Ff = the stable element transfer coefficients, in days/kg.
Y = the receptor's meat consumption rate for age (a), in kg/yr.

te = the transport time from pasture to receptor, in sec.

th = the transport time from crop field to receptor, in sec.

Tabulated below are the appropriate parameter values and their reference to Regula-
tory Guide 1.109 (Ref. 6).

Parameter Value Table (Ref. 6)
r (dimensionless) 1.0 for radioiodine E-15
0.2 for particulates E-15

Fe (days/kg) Each stable element E-1
Uap (kg/yr) - Infant 0 E-5

- Child 41 E-S

- Teen 65 E-5

- Adult 110 E-S
(DFLi)a (mrem/pCi) Each radionuclide E-11 to E-14
Yp (kg/mZ) 0.7 E-15
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Parameter Value Table (Ref. 6)

Y, (kg/m) 2.0 . E-15
te (seconds) 1.73 X 107 (20 days) £-15
t, (seconds) 7.78 % 16° (90 days) E-15
Q% {kg/day) 5Q E-3

The concentration of tritium in meat is based on its airborne concentration rather than
the deposition. Therefore, the R? is based on [x/Q]:

R?[X/Q] = K'K'UFLQpU_(DFL;), [0.75(0.5/H)] (mrem/yr per uCi/m?)
wnere all terms are defined above and Section 5.3.1.3 of this manual.

5.3.1.5 Vegetation Pathway Factor, RV[D/Q]

The integrated concentration in yegetation consumed by man follows the expression
developed in the derivation of the milk factor. Man is considered to consume two types of

vegetation (fresh and stored) that differ only in the time period between harvest and
consumption, therefore:

<At =Ast
v - r L il ) i*h
RiLD/Q] K [ TR } (DFLi)a [ UafLe + Uafge }
- v\ Tw
(m2~mrem/yr per puCi/sec)
where:
K' = a constant of unit conversion, 106 pCi/uCi.
U: = the consumption rate of fresh leafy vegetation by the receptor in age

group {a}, in kg/yr.

Ui = the consumption rate of stored vegetation by the receptor in age group (a),

in kg/yr.

fL = the fraction of the annual intake of fresh leafy vegetation grown locally.

fg = the fraction of the annual intake of stored vegetation grown locally.

tL = the average time between harvest of leafy vegetation and its consumption,
in seconds.

th = the average time between harvest of stored vegetation and its consumption,
in seconds.

Yv = the vegetation areal density, in kg/m2 .

and all other factors are defined in Section 5.3.1.3 of this manual.

Tabulated below are the appropriate parameter values and their reference to Regulatory
Guide 1.109 (Ref. 6).
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Parameter Value Table (Ref. 6

r (dimensionless) 1.0 for radioiodines E-1
0.2 for particulates E-1

(DFLi)a {mrem/pCi) Each radionuclide E-11 to E-14
U5 (kg/yr) - Infant 0 E-5

- Child 26 £-5

- Teen 42 E-5

- Adult 64 E-5
Ug (kg/yr} - Infant 0 E-5

- Child 520 E-5

- Teen 630 E-5

- Adult 520 £-5
fL (dimensionless) site specific (default = 1.0)
fg (dimensionless) site specific (default = 0.76) (see Ref. 6, page 28)
t, (seconds) 8.6 x 10° (1 day) E-15
t, (seconds) 5.18 X 105 (60 days) E-15
Y, (kg/m?) 2.0 E-15

The concentration of tritium in vegetation is based on the airborne concentration

rather than the deposition. Therefore, the R¥ is based on [x/Q]:
+ USF_ (DFL,)
ag i

RIx/Q] = k'K ubf [0.75(0.5/H)] (mrem/yr per uCi/m’).

al a

where all terms have been defined above and in Section 5.3.1.3 of this manual.

The staff has developed a computer code PARTS for calculating the Ri parameters, which is
described in Appendix D of this manual.

5.4 SPECIFICATION ON THE USE OF GASEQUS RADIOACTIVE WASTE MANAGEMENT SYSTEM

Standard Technical Specification 3.11.2.4 specifies that:

"The gaseous radwaste treatment system shall be OPERABLE. The appropriate subsystems
shall be used to reduce radioactive materials in gaseous waste prior to their dis-
charge when the projected gaseous effluent releases from all release points to
unrestricted areas (see Figure 5.1-1)* would result in a dose in any period of

31 days that exceeds 0.2 mrad for gamma radiation, 0.4 mrad for beta radiation, or
0.3 mrem to any organ for that same 31 day period."

The operability of the gaseous radiocactive waste management system ensures that this
system will be available for use whenever gaseous effluents require treatment prior to
release to the environment. The term “gaseous radwaste treatment system" includes all of the
installed and available gaseous radiocactive waste management system equipment, as well as
their controls, power, instrumentation and services that make the system functional. Equip-
ment that is considered standby or redundant is also included, since the function is to assure
operability. The action also permits alternate treatment paths using alternate subsystems
and equipment to be used in the event that the normal treatment is inoperable.

*See footnote on page 21.
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This Specification provides impetus to maintain and use the gaseous radioactive waste
management system as required in 10 CFR 50.36a. Maintenance and use of the gaseous radio-
active waste management system components are discussed in Section 2.2 of this manual.
Since features; such as, free-standing stacks or elevated vents are not considered to be
treatment systems, the NRC staff considers that BWR offgas systems must be used without
bypassing normal treatment during reactor operation.

To determine if use of the installed equipment, other than in BWR offgas systems, is
necessary, the licensee should calculate the expected dose to an individual in the unrestricted
area by projecting the plant's cumulative gaseous effluent release aover a 31-day period. These
releases should include all potentially radioactive plant gaseous effluents from all gaseous
radicactive waste management systems and ventilation exhaust treatment systems. Calculations
should include a margin, based on operating data, for anticipated operational occurrences and
should use the dose calculation models discussed in Section 5.3 of this manual. The dose
impact from the projected 31-day release should be compared to 0.2 mrad for gamma radiation,

0.4 mrad for beta radiation, or 0.3 mrem to any organ. If the projection indicates these
values will be exceeded, then installed radwaste treatment system components, which are capable
of reducing the guantities or concentrations of radiocactive materials in gaseous effluents and
wnich are capable of reducing the projected impact to less than the values specified above,
must be used. The values for the projected impact, given above, corresponds to approximately
one forty-eighth of the annual design dose objective values of Appendix I, Section II.B and II.C
of 10 CFR Part 50 in a month, and if continued for a year, these values would correspond to less
than one-fourth the values limited by Specifications 3.11.2.2.b and 3.11.2.3.b. The calculation
of projected cumulative dose impact that could result from the proposed operation may use the
methodology provided in Section 5.3 of this manual.

5.5 SPECIFICATION ON EXPLOSIVE GAS MIXTURE LIMITATION

The Standard Technical Specifications for BWRs and PWRs contain Specification 3.11.2.6A
and alternate Specification 3.11.2.6B for the limiting conditions for operation for systems
designed to treat and store radioactive gases which also contain quantities of uncombined
hydrogen and oxygen. Specification 3.11.2.6A applies to a system designed to withstand a
hydrogen explosion. If all components of the system, from containment to the release point,
are designed and tested to 20 times the normal operating pressure, the system is considered to
be designed to withstand a hydrogen explosion. Alternate Specification 3.11.2.6B applies to a
system not considered to be designed to withstand a hydrogen explosion.

The functional name, "waste gas holdup system," has been used in this manual to include
the various system designs found in BWRs and PWRs which serve the same basic purpose, i.e., to
remove radicactive waste gases from the reactor coolant, to treat and hold gases for radio-
active decay, and to monitor and control the radicactive materials in the gaseous waste prior
to final release.

The potentially explosive companents of the waste gas holdup system may be effectively
inerted by nitrogen or steam, treated and re-used in the plant or stored and released after
delay. The treatment may involve hydrogen-oxygen recombiners, filters, holdup tanks, decay
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pipes, charcoal adsorbers, and cryogenic stills. The Specification is provided to ensure
that the concentrations of potentially explosive gases contained in the system are maintained
outside the explosive envelope for hydrogen and oxygen (i.e., less than 4% H2 by volume or
less than 4% 02 by volume}. The alternate Specification 3,11.2.6B provides an additional
setpoint limitation to ensure that the automatic dilution, inerting or recombiner control is
functioning to maintain the relative concentration of components of potentially explosive

gas mixtures outside one-half the above flammability limits (i.e., 2% H, and/or 02). Based
on the design, the licensee should specify the gas to be measured: hydrogen, oxygen or both
hydrogen and oxygen.

5.6 SPECIFICATIONS UNIQUE TO LWR DESIGN FEATURES

The Standard Technical Specifications contain several Specifications unique to certain
design features of PWRs and BWRs; in general, these Specifications contain limiting condi-

tions for operation. The following Sections describe these limitations and the method for
determining the limiting values.

5.6.1 PWR Gas Storage Tank Specification 3.71.2.7

Specification 3.11.2.7 requires that the quantity of radioactive gas in each gas storage
tank at a PWR be limited to a predetermined curie content. It is not applicable to PWRs that
use adsorption units for gas holdup, but is applicable for compressed gas storage and for
cryogenic storage systems. The purpose of this Specification is to assure that, in the event
of an uncontrolled release of the tank contents, the resulting total body exposure to an indi-
vidual at the nearest exclusion area boundary will not exceed 0.5 rem.

Determination of the curie limit should consider the following expression;

500 mrem (3.15 x 107 sec/year)
06 uCi/Ci ZiKi(x7Q)DBA {mrem-sec/uCi -yr)

ZoiT L ]

where:

IQiT = The sum quantity of all noble gas nuclides (i) in a gas storage tank
based on a gas mixture resulting from gaseous wastes, in curies.

K. = The total body dose factor due to gamma emissions for each identified
noble gas radionuclide, in mram/yr per uCi/m3. (See Section 5.2.1 of
this manual.)

(x7U)DBA = The relative concentration at the exclusion area boundary used for
evaluation of design basis accidents for ground release conditions, in
sec/m3. Guidelines are provided in Standard Review Plan 2.3.4 (Ref. 23).

Normally the major radicactive nuclide constituent in PWR waste gas storage tanks is
Xe-133. Radiation monitoring and sampling of these tanks should consider the Xe-133
(equivalent) concentration. Plant procedures shall not permit operation with communication
between tanks.
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Alternate Specification 3.11.2.7, "PWR Waste Gas Processing System," should be used for
plants that use adsorption units for gas holdup prior to release. This Specification réGuires
that the gross radioactivity in noble gases removed from the waste gas system by means ef steam
jet air ejectors (or other devices) and as measured prior to entering the adsorption systems at
PWR plants shall be limited by a release rate alarm setpoint with indication in the main con-
trol room. The purpose of this pretreatment continuous radiation monitor setpoint is to
provide reasonable assurance that the potential accident total body dose to an individual at
the exclusion area boundary will not exceed a small fraction of the limits specified in 10 CFR
Part 100 in the event this effluent is inadvertently discharged directly to the environment
without treatment. Guidelines for determining the release rate limit are provided in Standard

Review Plan 15.7.1 (Ref. 24), and guidance on the radiation monitoring instrumentation is given
in Regulatory Guide 1.97 (Ref. 25).

5.6.2 BWR Main Condenser Evacuation System Specification 3.11.2.7

This Specification requires that the gross radiocactivity in noble gases removed from the
main condenser by means of steam jet air ejectors (or other devices) and as measured prior to
entering the treatment, adsorption and delay systems at BWR plants shall be limited by a
release rate alarm setpoint with indication in the main control room. The purpose of this
pretreatment continuous radiation monitor setpoint is to provide reasonable assurance that the
potential total body accident dose to an individual at the exclusion area boundary will not
exceed a small fraction of the 1imits specified in 10 CFR Part 100 in the event this effluent
including the radioactivity accumulated in the treatment system is inadvertently discharged
directly to the environment without treatment.

The method for determining the specified rate 1imit, in uCi/sec, should use the following
assumptions:

1. The release of radioactive material from the fuel is postulated to have an
isotopic composition of noble gases determined from noble gas source term dis-
tribution for a 3500 MWt reactor. These values should be scaled linearly for
reactors of higher and lower powers.

2. The assumptions related to the release of radicactive material from the system
following the accident are:

a. For systems which are not fully detonation-resistant or for those systems which
are equipped with rupture discs that have not been isolated or loop seals which
do not vent back to the main condenser, release occurs from a break just down-
stream of the main condenser evacuation system., Release from the main condenser
evacuation system is assumed to be at ground level and a delay of five minutes
is assumed to account for radioactive decay during transit from the release
point to the exclusion area boundary.
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NOBLE GAS SOURCE TERM

Source Term, nCi/sec,
at the main condenser

Approx. evacuation system (SJAE)

Isotope Half-Life 0 Decay
Xe-140 13.7 s 1.1 x 108
Kr-30 33 s 9.8 x 10°
Xe-139 41.0 s 9.8 x 10°
Kr-89 3.2 m 4.6 x 105
Xe-137 38m 5.3 x 10°
Xe-138 14.0m 3.1 x 105
Xe-135m 15.6m 9.1 x 10
Kr-87 76 m 7.0 x 104
Kr-83m 1.86 hr 1.2 x 104
Kr-88 2.8 hr 7.0 x 10%
Kr-85m 4.4 hr 1.1 x 104
Xe-135 9.2 hr 7.7 x 10
Xe-133m 2.3d 1.0 x 103
Xe-133 §.27 d 2.9 x 10%
Xe-131m 11.9d 5.2 x 10
Kr-85 10.76 y 7.0 x 104

Total -4.7 x 106
b. For systems which are detonation-resistant (i.e., rupture discs have been

isolated and loop seals are vented back to the main condenser), release from
the main condenser evacuation system exits via the normal release point.

Activity release into the system continues for one hour following the
accident at the Technical Specification limit unless positive means (such
as automatic isolation] are provided to 1imit the releases from this source.
Radioiodines and activation gases may be ignored.

No deposition during downwind transport occurs.

The total radicactive inventory (neglecting radioiodines and activation
gases) in any delay lines and from the process equipment is released within
a two-hour period with no decay.

The total noble gas content of all charcoal delay beds is released over a
period of two hours. A fractional release of the particulate inventory on
the charcoal beds should be assumed. The rate of release is equal to the

rate of absorption using the information contained in NUREG-0016 (Ref. 12).

The main condenser air inleakage is 6 scfm for three shell main condensers.
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3. The relative concentration, (x/Q)DBA, to be used is described in Section 5.6.1 of
this manual.

Based on these assumptions, the applicant should backcalculate from a whole body dose of

2.5 rem to an individual at the exclusion area boundary to obtain the main condenser evacuation
system rate limit, in uCi/sec, having a noble gas isotopic distribution proportional to the
noble gas source term, given above. For licensed BWR facilities that have a Technical Speci-
fication limit, in uCi/sec, based on a 5 rem consequence criteria, a reevaluation of the

specified 1imit is not required. Guidance on the radiation monitoring instrumentation is given
in Regulatory Guide 1.97 (Ref. 25).

5.6.3 PWR Monitoring of Steam Generator Blowdown Fiask Tank Vent

Standard Technical Specification 3.3.3.9, including Tables 3.3-12* and 4.3-12,* requires
that PWRs continuously monitor the steam generator blowdown tank vent for gross noble gas
radioactivity and continuously sample for radioactive jodines and particulates. Many PWRs with
U-tube steam generators direct their blowdown to a blowdown treatment system without venting,
so that item f in Tables 3.3-12 and 4.3-12 is not applicable. Others vent their flash tank to
tne main condenser, where the airborne radionuclides are either removed by condensing steam or
drawn into the main condenser evacuation system, where they are then monitored prior to release
to the atmosphere; therefore, this design provision makes item f not applicable. However,
there are several operating PWR's that direct their blowdown to a flash tank which is vented
directly to the atmosphere. Monitoring these releases presents serious difficulties, due to
the presence of steam in the exhaust. In lieu of a flash tank vent radiation monitor, a
determination of the release of radiciodine-131 via the flash tank vent can be made by calcu-
lating from a measured concentration in the secondary water by the following equation:

4§ = T[Realfpr(1-SCey,)

where:

Q = The release rate of radioiodine-131, y, from the steam generator

Y flash tank vent, in uCi/sec.

C. = The concentration of radioiodine-137, y, in the secondary coolant water
y averaged over not more than one week, in uCi/ml.

RSGB = The steam generator blowdown rate to the flash tank, in ml/sec.

fer = The fraction of blowdown flashed in the falsh tank determined from

a heat balance taken around the flash tank at the applicable reactor
power level.

SQrq, = The measured steam quality in the flash tank vent; or an assumed value of
0.85, based on NUREG-0017 (Ref. 11)

If this option is chosen, the applicant shall perform this calcuation every time measure-
ments of secondary water radioiodine concentrations are required by Technical Specifications,
and the calculated release shall be assumed at this calculated level until the next secondary
water analysis is completed, These calculations shall be provided by the applicant in his

semiannual effluent release report.

*Tee rootnote on page 20.
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ADDENDUM

Setpoin® Caiculations

The radioiogical effluent Technical Specifications require alarm/trip setpoints for
radiation monizors and flow measurement devices for each effluent line. Setpoint values are
to be calculated to assure that alarm and trip actions occur prior to exceeding the limits
of 10 CFR 20 a: the release point to the unrestricted area. The calculated alarm and trip
action setpoints to be specified in the ODCM for each radiocactive liquid effluent line monitor
and fiow measurement device must satisfy the following equation:

a
+

-
i
|
(Kl
(@]

where:

(@]
"
m

effluent concentration limit (Specification 3.11.1) implementing 10 CFR 20 for
the site, in uCi/ml

¢ = tne setpoint, in uCi/ml, of the radicactivity monitor measuring the radioactivity
concantration in the effluent line prior to dilution and subsequent release; the
setpoint, which is proportional to the volumetric flow of the effluent line and
inyersely proportional to the volumetric flow of the dilution stream plus the
a<jyent stream, represents a value which, if exceeded, would result in concentra-
+igns exceeding the limits of 10 CFR 20 in the unrestricted area

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

il
1]

+ne dilution water flow setpoint as measured prior to the release point, in volume
per unit time.

[Note znat if no_dilution is provided, ¢ < C. Also, note that when (F) is large compared
to {f), tnen F+f = F.]

The equation is satisfied when the following alarm/trip setpoints are provided for each
effluent line in the ODCM:

-h

< %5 (in ml/sec; for example).

£ o< {in ml/sec; for example).

of
-C
CF . .

C < F (in uCi/ml; for example).

Some piants may be operated using a fixed value for one or more of these three variables,
or F.

(8]
-
-h

Example 1

By using a constant capacity radwaste system discharge pump {on the undiluted stream) the
valye of (f) is fixed; therefore, the setpoints to be given in the ODCM are:



f = ml/sec (fixed)

F e mi/sec = c¢f/C

c= xF uCi/ml < CF/f

If C = 3x1078 wCi/ml, f = 4000 ml/sec and F > 4x10% m1/sec, the radiation monitor setpoint
is calculated as follows:

¢ < CF/f
- -8
152%%5—15 = 7.5x10712F 4Ci/ml.

If F is measured at some value in excess of the limiting value (the limiting value

is 4x10% ml/sec in this example), then c may be established proportionately. If
F = 8x10% mi/sec, the alarm setpoint is:

(]
"

7.5x10712F {uCi/m) per mi/sec)(ml/sec)
7.5x10712(8x106) = 6x1075 LCi/ml.

In this case, the alarm setpoint for the radiocactive liquid effluent line monitor can be
established at 6x1075 uCi/ml, provided that an automatic isolation/control trip action occurs
to satisfy the condition:

¢/F < 7x5x10712 yuCi/ml per mi/sec.

Example 2

By using a constant capacity dilution pump (on the dilution stream prior to a mixing
box), the value of (F) is fixed; therefore, the setpoints to be given in the ODCM are:

f < ml/sec = CF/c
F = ml/sec (fixed)
c = x(1/f)uCi/ml < CF/f

If C = 3x1078 pCi/ml, F = 4x105 ml/sec and f < 4000 ml/sec, the radiation monitor setpoint
is calculated as follows:

c < CF/f
= (3x1078 X 4x108)
T

= 0.12(1/f) wCi/ml.

If f is measured at some value less than the limiting value (the limiting value is 4000 ml/sec
in this example), then ¢ may be established proportionately. If f = 1000 ml/sec, the alarm
setpoint is:

(2]
u

0.12(1/f)(uCi/sec)(sec/m1)

- ?ﬁ%% = 1.2x107% uCi/ml.
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In this case, the alarm setpoint for the radiocactive liquid effluent 1ine monitor can be

established at 1.2x10™* uCi/ml, provided that an automatic isolation/control trip action
occurs to satisfy the condition:

cf > 0.12 uCi/sec.

Value of ¢

A detailed description of the method to be used to obtain the value of {c¢) should be
provided in the QODCM. Since (c) is dependent on the radionuclide distribution, yields,
calibration and the monitor's parameters, each of these variables should be considered and
the fixed or adjustable setpoint method of determination described in the ODCM for each
effluent monitor. This may be accomplished by tabulation. Changes to the ODCM shall be
orovided in the SEMIANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT.

AA-3





