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LIQUID WASTE TREATMENT SYSTEM DESIGN GUIDE
FOR PLUTONIUM PROCESSING AND FUEL FABRICATION PLANTS

A. INTRODUCTION

Section 7022, "Contents of Applications,” of 10
CFR Part 70, “Special Nuclear Matenal,” requires each
applicant for a license to possess and use special auclear
materiai in a plutonium processing and fuel fabrication
plant, as defined in § 70.4(r), to submit in addition to
the other information required by § 70.22, a description
and safety assessment of the design bases of equipment
and facilities which will be used by the applicaat for the
treatment of radioactive hiquid waste. This submittal
should show that the selected process is capable of
reducing the radiological hazard of waste to a level as
low as practicable in accordance with 10 CFR Part 20
and that the design bases of the system components and
qual‘ty assurance program provide reasonable assurance
of protection agamnst natural phenomena and the
consequences of potential accidents as required by Part
70. This guide descnibes engineering guidelines for design
of prinapal components of the radicactive liquid waste
treatment system acceptable to the Regulatory staff..

8. DISCUSSION

Operation of plutonium processing and fuel
fabricabon plants may include a variety of scrap
processes. processing equipment, and techniques to
recover the plutonium content of all but lowdeve! scrap
generated in manufacturing operations. In most cases,
the liquid wastes from these scrap processes and
contaminated liquids from other plant areas are treated
by a radioactive liquid waste treatment system. Since
this 1s the last treatment step prior to the release of
waste materials from the facility, carefu! selection of the
methods of treatment and processing components
should be made not only to confine radioactive material
under normal and credible accident conditions but to
reduce the radioactivity of waste materials to thc lowest
practicable level

C. REGULATORY POSITION

Prior to commencement of consttuction of a
plutonium processing and fuel fabrication plant, the
Commussicn  should be provided with sufiicient
information to evaluate whether satisfactory provisions
have been made by the applicant for the treatment of
liquid radioactive wastes.

1. Information to be Submitted

In order to provide sufficient information. a
submittal to the Commission should include, as a
minimum, the following

a. A description of the hqgud waste to be
generated, the proposed liquid waste treatment system
including the specific process steps, the imtiai and
planned ultimaie capacty and a description of the
physical and chemical form of the final wastes,

b. Plan and elevation drawings of the liquid waste
treatment process area showing location of equipment
including ventilation and filtratior systems, glove boxes
and hoods, shielding, monitoring and signal systems
fire-fighting equipment, tanks, and drains:

¢. Liquid waste system process flow diagrams
indicating planned material flow, the quantity of
materials to be used in each process step and the process
conditions,

d. Preliminary specification sheets ol the liquid
waste system which detail materals of corstruction
capacities, and capabilities of system components

e. A discussion of the design bases of the hiquid
waste system which justifies selection of the process and
engineering useC in lieu of other accepted engineering
and treatment practices and which demonstrates that the
process or processes selected and methods of operation
to be used meet the as low as practicable criterion. and

f. A safety analysis of all engineering, processing,
or production methods presented in a manner which will
permit an evaluation by the Commussion
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2. Design Guidelines

Reference will be made to the following guidelines
by the Regulatory staff in determining whethe:
sat.sfactory provisions have been made by a license
applicant for treatment of radicactive wastes

2 General Demgn Guidelines

(1} The liquid waste sysiem, i3 components
and required supporting services should be capable of
handling the expected volume of potentuially radicactive
wasie generated during normal plant o7 <.utions and
under credible emergency conditions resulting from
mternal accidents or natural phenomena

() The system design should provide for
radundancy or diversity of components required to
prevent release of radioactive materials to the
environment or needed for the safe operation of the
hiquid waste system

(3) All components of the liquid waste system
should be designed for safe shutdown during normal
operation or under emergency conditions. Provisions for
emergency power should be included for critical process
romponents

(4) Tank and piping systems used for liquid
waste handling and trestment should be of welded
construction to the fullest extent practicable

(5) Tank and pipang systems used for liquid
waste handling and treatment should be designed to take
advantage of gravity flow to reduce the potential for
contamination associated with pumping and
pressunzalion.

(6) The area in which liquid radicactive waste
1 treated should be olated from production, loading,
viorage and support facilities by comparimentalization
and sccess controls (o reduce the potential for crom
oontammnaiion.

(7) Cleanup systems should be provided which
are designea 1o contain sfely water collected rom
firefighting activities and provide for retrievability of
radioactive liquids and solids for cleanup and
decontamination through the scrap recovery and/or
waste treatment system{s)

(8) The design of the radioactive wast’ system
should mssure that acci ntal criticality will © - occur
under normal operating ¢ nditions or under any  *dible
acoident condition

b.  Cullection System Guidelines

(1) Liquid collection systems may consist of
ank and container collection systems or drain line and
central collection tankage systems or a cor-Sination of
hoth

(2) Materials used in the liquid waste
collsction system should be capat'e of safely handling
waste 10 be colflected. Containers used in a sink and
container system should be constructed of durable
materials. All components of the system expected to be
in contact with strong acids or caustics should be
corrosion resistant, ¢ g . lined with suitable synthetic
resin materials or stainless steels
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(3) Shupping conts rers spproved by the DOT
for the shipment of solid waste contaminated with
plutonium should be used for coilection of solid waste
maierials produced in the liquid waste treatmen® system
to eliminate the necessily of repackaging prior to
shipment to a licensed burial ground

(4) Drain systems for storm water and sanitary
sewage should be separate from contammnated waste
drain systems. Laundry facibues and personnel
decontamination facilities sho dd be designed so that
efMluents will be sent to the radicactive liquid waite
treatment system when contaminated with radioactivity

(5) Individual lines should be used for each
waste stream fed to the central collection tankis) where
necessary (0 prevent cherucal resction or introduction
of contaminants such & compiexing agents which could
interfere with waste decontaminstion and 1o permit
determination of flows and monitoring of waste streains
frum each source area

(6) The wse of trape in radicactive liquid waste
lines shouwld be avoided and the piping should be
designed to minimize entrapment and buildup of solids
in the system

{7) Messurement capability should be provided
to determine the volume and radioactivity of wastes fed
10 the collection tank(s}). The measuremen: devices
should be provided with recordens, indicators, and
alarms. Appropriste detectors should be used to measure
radioactivity

(8) Waste collection system pipe and drain
lines should be tagged, labeled or painted in a manner
which permits easy identification.

(9) Considerstion should be given to providing
2t least two cuilection tanks to achieve a capability for
segregating higher level waste materials. The collection
tank{s) should be of stainless steel construction and
designed to prevent nuclear criticality

(10)Bypames which would perrmt waste
streams 1o be routed around coliec Jon tank{s) should be
avoide u.

c.  Waste Treatment System Guldelines

(1) The waste treatment system should include
meams (sobidification, evaporation, flocculation, or other
process) for conversion of radioactive waste 10 liquid
and/or solid forms suitable for disposal

(2) The mdioactive liquid waste treatment
system should be designed to achieve a deconamination
factor for esch radionuclide sufficient to reduce total
radioactivity of normal operational liquid waste to an
acceptable release level on a “once through™ treatment
basis. Provisions should be made for recirculation for
further decontaminstion when radicactivity is above an
acceptable refease level

(3) Provisions should be made to adjust higquid
waste chancteristics prior to treatment to minimize
adverse chemical reactions in the trestment system, ie..
suxious gas evolution or explosive mixtures. If chemical
hazards cannot be eliminated, they should be controlled
and monitoried with suitable detectors and alarms
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Radioactive hqud wasic treatmeni processes should be
wich as 1o munimize the cominghng of clutonium with
combustible waste

{4) There should be no bypasses or drains in the
tadioactive liqind  waste frestment system by which
waste  may nadveriently circumvent  trestment
cguipment components or be released directly to the
vhvirommen!

(5) All hquid effluents from: the radioactive
liquid waste treatment system should be collected in a
quarantine or holdup tank for analysis belore transfer to
a storage tank  Liguds transferred to a storage tank
should be analy zed a secund time orior to disposal

d  Quarantine and Storage System Guidelines

(1) Quarantine and storage systems may
consist ol tanks, interconnecting lines and associated
equipment

(1) Desgn of handling systems for liquid
radioactive wasie may be based on a continuous or batch
process 11 hased on a continuous process, consideration
should be given 10 processing and storage capacity for
unusual or emergency situations It on a batch process
basis consideration should be given to maintaining a
tank capacity by batch treating be fore tankage is full
Generally the mimimum sufficient capacity of a liquid
waste storage system tank 1s that required (o store waste
generated durning twice the maximum period anticipated
for radioanalyss and discharge of the largest storage
tank in the system.

{3) At least two holdup or quarantine tanks
should be provided. They sho ..d be constructed of
material capable of withstanding the expected corrosive
etiect of the liguids to be handled

(4) At least two storage tanks for treated
liquid waste should be provided Tankage should be
fitted with a hiquid level indicator, equipped so that
leaks may be detected. anc located within a confinement
systern sulficient to confine the entire capacity of the
tanks

{5) Aytatees or other means of circulation
capable of miraag the contents shouid be instslled on
quarantine and storage tanks so that representative
samples of hiquid waste from each tank may be obtained.

{u) Provisions should be made to permit
recycle of hquid waste from storage tanks to holdup or
Guarantine tanks
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(7) The sy.lem should be designed 1o prevent
discharging of lquid from the quarantine or holdup
tanksge to the plant effluent drain line Provisons
should oe made so that liquids to be transferred to a
storage tank can be analyzed pr' 1 to tansfer

(8) Use of interlocking of systems is preterred
to one-wiy o ~ck valves to prevent acuidental transfes
from one 1znk 1o anuther

(9) Analytical equipment should be provided
a! the facil.’y to properly deteimine the radicactmly of
the waste pric? to release from the facility

e. Work Areas

(1) Systems and devices should be evaluated 1o
determine the need for hoods, glove boxes. and shielding
for personnel protection. Generally, wet processing
operations involving gram quantities of plutonium and
operations involving SO micrograms or  more of
plutonium in respirable form should be conducted in a
glove box. Wel processing operations involving milligram
quantities of plutonium and dry processing operations
involving less than SO micrograms of plutonium could be
performed in a suitable closed system or hood

(2) Glove box and contanment enclosure
construction are desxnibed 1n USAEC documents
TID-10620, “Report on Glove Boxes and Containment
Enclosures™ and TID-24236, “Glove Box Fire Safety ”

(3) Exhausts from glove boxes and other
ventilated containment endosures used in the liquid
waste treatment system should be passed throvgh a
suitable filter system prior tc 'eing released to the
atmosphere. The system should consist of a minimum of
three high efficiency particulate air (HEPA) filters m
series, each capable of removing at least 99 977 of the
airborne particles 0.3 microns or larger in size and have
an Underwriters' Laboratory Class 2 fire resisqance rating
as set forth in the current edition of the Underwniters’
Laboratories Building Matenals List '

(4) Surface finishes in the work areu should be
of materials which have satisfactory decontamination
characteristics for their particular application. In general
enoxy coatings are suffigent for most waste tieatment
areas and components, however, the use of suitable
stainiess steels or polyester resins should be considered
where high acid .oncen’  ons may be expected

‘Copies may be obtained from Underwriters' Laborstories,
Inc., 333 Plingsten Road, Northbrook, Il 60062



