NUREG 75/087

U.S. NUCLEAR REGULATORY COMMISSION

STANDARD REVIEW PLAN

OFFICE OF NUCLEAR REACTOR REGULATION

STE MANAGEMENT SYSTEMS

Primary - Effluent Treatment Systems Branch (ETSD)

Secondary - Radiological Assessment Brz..ch (RAB)
Structural Engineering Branch (SEB)
I AREAS OF REVIEW
At the construction permit (CP) stage, ETSB reviews the information in the applicant's
preliminary safety analysis report (PSAR) in the specific areas that follow During

) stage of review, ETSB review consists of confirming the

the operating license
design accepted at the CP stage and evaluating the adequacy of the applicant's technical

specifications in these areas

The liquid radwaste treatment system design, design objectives, design criteria,
methods of treatment, expected releases, and principal parameters used in calcula-
ting the releases of radioactive materials in liquid effluents The ETSB review
will include the system piping and instrumentat.on diagrams (P&IDs), and process

flow diagrams showing methods of operation and factors that influence waste

treatment, e.g., system interfaces and potential bypass routes

2 Equipment design capacities, expected flow and radionuclide concentrations,
expected decontaminaticn factors for radionuclides, and available holdup time

he system design capacity rela.ive to the design and expected input tiows, and

the period of time the system is required to be in service to process normal

waste flows The availability of standby equipment, alternate processing routes,
and 1nterconnections between subsystems This information is used in the ETSB

review to evajuate the overall system capability to meet anticipated demands
imposed by major processing equipment downtime and waste volume surges due to

anticipated operational occurrences

3 The guality group classifications of piping, and equipment, and the bases governing
the design criteria chosen Provisions to prevent, control and collect releases
of radicactive material in liquids due to tank overflows from all plant systems,
outside reactor containment having the potential to incur such releases. Design
and expected temperatures and pressures, and materials of construction of the
components of the ligquid waste management system

USNRC STANDARD REVIEW PLAN 1 4 ,/) ‘ 46
-4
o Tk o A A g sttt e e e

Fenarsi pubiie of reguistory procedures and policiss Stenderd review plans sre not substitutes for reguistory guides or the Commission & ragulations and
compliance with than & not required The standard review pian sections are keyed 16 Revision 2 of the Standard Formaet snd Content of Safety Analysis Repcrs
tor Nucies Power Plants Not sl sections of the Standerd Format have & corresponding review plar

Publishad standard review plans will be revised periodically 88 spp/opriate 1o sccommodats commaents and 10 reflect naw informetion and expenence

c ana for impr wiil be and shouid be sen! to the U S Nucisar neguistory Commission Office of Nucliesr Reesctor
Regulation Washington D C 20888 .

790712”&3-:.1 Rev. 1



k1,

Rev.

Design provisions incorporated in the equipment and facility design to reduce
leakage and facilitate operation and maintenance in accordance with the guidelines
of Regulatory Guide 1.143. (Ref. 10)

Special design features that would reduce liqurd input volumes or discharge of

-

radiocactive material in liquid effluents. Speciu! design features, topical
reports incorporated by reference, and data obtaised from previous experience

with similar systems which are submitted wit! the SAR

The technical specifications proposed by the applicant fer process and effluent
control will be reviewed at the operating license stage (FSAR)

Design provisions incorporated to sample and monitor radioactive materials in
liquid process and effluent streams are reviewed under SRP Sections 11.5 and
9.3.2.

RAB will provide calculated doses based on the ETSB )iquid source terms for
inclusion in the staff's Environmental Impact Statement and Safety Evaluation
Report.

SEB evaluates the applicant's proposed seismic design of structures housing the
liquid radwaste system for inclusion in the staft's Safety Evaluation Reporw.

The consequences of liquid tank failures having the potential to release radioactive

liquids are evaluated in SRP Section 15.7.3

ACCEPTANCE CRITERIA

The applicant's design should meet the following criteria:

The Tiquid radwaste treatment system snould have the capability to meet the
requirements specified in 10 CFR Parts 20 and 50 and the dose design objectives
specified in Appendix I to 10 CFR Part 50, including provisions to treat liquid
radioactive waste such that:

a. The caliculated annual total guantity of all radioactive material released
from each reactor at the site to unrestricted areas will not result in an
estimated annual dose or dose commitment from liquid effluents for any
individual in an unrestricted area from all pathways of exposure in excess
of 3 millirems to the total bory or 10 millirems to any organ.

b. In addition to a. above, the 1iquid radwaste treatment systems should

include all items of reasonably demonstrated technology that when added to
the system sequentially and in order of diminishing cost-berefit return,
can for a favorable cost-benefit ratio effect reductions in dose to the
population reaconably expected to be within 50 miles of the reactor
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o The concentrations of radioactive materials in liquid =ffluents released to
an unrestricted area should not exceed the limits in 10 CFR Part 20,
Appendix B, Table II, Column 2.

The liquid radwaste treatment system should be designed to meet the anticipated
processing requirements of the station. Adequate capacity should be provided to
process liquid wastes during periods when major processing equipment may be down
for maintenance (single failures) and during periods of excessive waste generation.
ETSB will accept systems that have adequate capacity to process the anticipated
wastes and that are capable of operating within the design objectives during
normal operation, including anticipated operational occurrences. To meet these
processing demands, ETSB will consider interconnections between subsystems,
redundant eguipment, and reserve storage capacity.

The seismic design of structures housing liquid radwaste systems, the quality

group classification of liquid radwaste treatment equipment, and provisions to
prevent and collect spills from indoor and outdoor storage tanks should conform

to the guidelines of Regulatory Guide 1,143, [

ETSB will accept system designs that contain provisions to control leakage and
facilitate operation and maintenance in accordance with the guidelines of Regulatory
Guide 1.143. |

REVIEW PROCEDURES

The reviewer will select and emphasize material from this review plan, as may be

appropriate for a particular case.

In the ETSB review of the liquid waste treatment system, the P&IDs amo system
process flow diagrams are reviewed to determine all sources of liaquid input
volumes, the points of collection of liquid waste, the flow paths of liguids
through the system including all bypasses, the treatment provided, and the
points of release of liquid effluents tc the environment. This information is
used to calculate the guantity of radiocactive materials released annually in
liquid effluents during normal operatior, including anticipated operational
occurrences, using the parameters given, the GALE Code, and calculational techniques
given in NUREG-0016 and NUREG-0017. A complete Fortran listing of the GALE
computer code is given in these reports. The results of this calculation will
be used to determine whether the proposed treatment system design meets the
acceptance criterion of II.1.c. Compliance with the acceptance zriteria given
in subsection II.1.a concerning exposures to the total body or critical organ of
an individual in an unrestricted area will be determined based on RAB dose
calculations using the ETSB-calculated source term.

Compliance with the acceptance criterion given in II.1.b concerning the cost-
benefit analysis will be determined based on RAB man-rem dose calculations in
conjunction with ETSB cost-henefit studies,
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