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A. INTRODUCTION

In 10 CFR Part 20, “Standards for Protection
Aginst Radiation,” section 20.106 “Radioactivity in
Effluents to Unrestricted Areas,” generally prohibits the
use of licensed material in & manner which resultsin the
release to an unrestricted area of radioactive materialin

* concentrations which exceed the limits specified in

Appendix B, Table U of Part 20. Section 20.1(c),
“Purpose™, states that in addition to complying with the
sequirements set forth in Part 20, licensees should make
every reasonable effort to maintain radiation exposures
and release of radiocactive materials in effluents to
unrestricted areas, as far below the limits specified in
Part 20 as practicable. To comply with these

- gequirements, licensees store many. of the waste

materials generated at UFg production plants onsite for
various periods of time awaiting final disposal. It b

important that waste storage areas and retention systens

be constructed and maintained in accordance withsound -

engineering principles since their purpose is to prevent or

control the release of radioactive materials and chemicals -

to the environment. This regulstory guide describes
design guidelines acceptable to the Regulatory staff for
the mfe storage of radioactive wastes from ‘plants
producing UF¢ from uranium mill concentrate.

8. DISCUSSION

UF production plants which employ the solvent
extraction process for purification of uranium mill
concentrate produce small amounts of solid radicactive
waste which are usually disposed of by burial onsite.
Large wolumes of liquid - chemical waste containing
concentrations of radioactive material lightly in excess
of those specified In Table 1 of Appendix B of Part 20
are also generated and stored in earthen embankment
retention systems. When neutralization and precipitation
are successful In reducing the soluble chemical and
radicactive concentrations in the liquid waste to an

acceptable level, precipitated material is collected and
stored in a settling basin and the liquid is released to the
environment. When further treatment is required to
reduce the radioactive andfor chemical concentrations to
acceptable release levels, solids are collected and stored

in a settling basin and liquids allowed to overflow to a

retention basin for storage.

UF production plants which employ a fluoride
volatilization process for purification produce liquic
waste which is handled in the same manner ss liquid
waste generated in the solvent extraction process.
However, the amount of solid waste produced is too
geat to be buried onsite, so it is stored in onsite
radioactive waste storage sreas untdl transferred to 2
ticensed commercial radicactive waste disposal firm..

" The following definitioris are used ‘In this guide: < = -
- L R % [P i

1. -Earthen Embankment Réieﬁtion Sytﬁcm.meahﬁ a.

watertight - system -of one .or more .settling and/or

" getention basing including their associated engineered

safety features. S

2. Retention Basin means a watertight basin in which
liquid wastes are held for any one or more of the

© following reasons: (s) amlysis to verify activity levels

permitting release, (b) evaporation, (¢) recycle for
treatment. _

3. Settbu Basin means a watertight basin designed for

" geparating sludges and sediments as s layer on the

bottom. The liquid is disposed of by overflow to the
environment, transfer to s retention basin, or solar
evaporation. :

4. UF, Production Plant means a plant used for the
sole purpose of commercial purification and conversion
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ol uranium mill concentrate (Uy0p) to ursnium
hexafluoride (UR, ).

C. REGULATORY PQSITION

Storsge aress for solid radioactive waste and
retention bazns for liquid radioactive weste should be
designed (o provide reasonable assurance that the health
and safety of the public is not endangered during normal
operstion nor 23 a result of credible accidents, The
following guidelines are generally acceptabls to the
Regulatory staff for the design of storage systems for
solid and liquid radioactive waste generated in UF,
production plants:

1. Solid Redioactive Waste Storage

2. Except for sludges in liquid retention systems,
storage of 1olld radioactive wastes should be in
sppropriate containers spproved by the Department of
Transportation. :

b. Storage areas for solid radioactive waste should
be used exclusively for storage of natural ursnjum wasts
generated st the plant, Including contaminated
equipment. Process operations, storage of non-nuclear
material, and other functions not directly s past of
normal storage operations should be kept separato from
storage areas for solid radioactive wasta,

¢. Features should be provided at storags areas for
solid nmadioactive waste to permit recovery or
impoundment of wasts which may be lost from
containers. T :

d. Storage containers for solid radloactive waste
should be marked or coded to indicate the type and
amount of contained ndioactive material,

o. Materials of construction in storage areas for
solid radiosctive waste should be fire-resistive or
noncombustible to the maximum extent practicable.
Fire-suppression equipment capable of minimizing the
propugation of fires should be provided. .

f. Ventilation systems should be provided if the
need for such equipment is indicated.

g Storage sreas for solid radicactive wasts should
be designed to prevent unsuthorized sccess to and
mn&l:ﬂud removal from or diversion of stored
mat .

2. Liquid Radioactive Wasts Storage

2. A lined earthen embankment retention system |

is an scceptable liquid storage facility in regions where
the evaporstion rate is significantly greater than the
rainfall, In other regions, the use of thess systems is
acceptable only for interim storage prior to treatment.
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. permit uter
" embankments. Provisions should be made to discourage

. waterfow] from landing on the pond surfaces. .

b. The site of the embankment retention tystem
should be owned by tha licensee ind located by survey,
and should not occupy the channel of any permanent or
{ntermittent watercourse,

c. The pertinent basic design considerations,
methods of stability analysls, and minimum factors of
safety contained in the United States Department of the
Army, Corps of Engincers, Manual EM-110-1-190.,
“Engineering and Design Stabillly of Earth and Rock
Fill Dams,” dated April 1, 1970,' provide an acceptable
basis for the design of a safe settling or retention basin
structure,

d. The interior of each retention or settling basin
should be lined with an essentially impervious synthetic
lining material designed to prevent seepage. The number
of construction joints and penetrations of the liner
shoutd be minimized, and protection from mechanical

- damage should be provided, :

e. Provisions should be made to maintain a safe
embankment freeboard sbove the liquid level In each

basin,
f. Basin embankments should be stabilized to

t erosion. Provisions should be mads to stabilize
loose :adiosctive material produced by evaporation of
liquid from the basins. o

g The site should be permanently® protected
against water runoff from surrounding drainage areas,

_ Grading and/or diversion channels should be provided to

- enhance natural drainage if necessary, . - - @

" h. The site should be provided with a security .
" fence designed to restrict access by animals and .
. unsuthorized ~ individuals.,” The : fence should : be - -

constructed at a sufficient distance from the system to
maintenance on the outer slopes of

i. Underbed drainage systems, ground resistivity
measurement systems, or other seepage assessment
systems should be included in the design. Seepage
assessment systems should be located in potential
seepage zones as determined by the hydrology and
geology of tha area, The design of seepage assessment
systems should provide protection against contamination
by surface waters,

j. The design should provide for the needs of
routine system maintenance, the stabilization of the
basins when manufacturing operations are terminated,
and alternative methods of storage if the integrity of any

. basin is determined insufficient to retain its contents

nafely. v

*This document is available from the Depustmemt of the
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