KAIS=R

ENGINEERS

DIVISION OF KAISER INDUSTRIES CORPORATION
HKAISER CENTER - 300 LAXKESIQE DRIVE
QAKLAND CALIFORNIA Qacss

February 2k, 1977

Mr. H. John Abbiss

United Nuclear Corporation

P. 0. Box 3951

Albuquerque, New Mexico 87110

Subject: Tailing Disposal System
Church Rock Uranium Project
Job No. 7h131-001 File No. 2.02.10

Dear Mr. Abbiss:

The following information and recommendations are provided in response to
questions posed by the State of New Mexico, Environmental Improvement
Agency with regard to the design and construction of the subject dam, as
described in their letter to you, dated February 9, 1977:

1. Dam Design:

The Church Rock dam, as presently designed, will not be built in the
same manner &8s the Homestake Fartners dam which recently experienced

a failure caused by erosion from a pipeline break. The present design
of the Church Rock dam is described in detail in the report titled,
"Design of Teilings Disposal System" dated February, 197¢ by Kaiser
Engineers. This report supercedes the tailings dam design included

in the Environmental Impact Report for the Church Rock Uranium Mill,
which describes a dam built of tailings, utilizing the centerline
method of dam construction.

The present design is shown on the attached cross section sketch and
consists of compacted local soils. Tailings material will not be used
for construction of the dam except for a_5 ft. layer of drainage

material which will be constructed from coarse tailings sand. Tailings
material must be used because clean sand or gravel Suitable for use

in the drainage layer is not available in the area. The dam consists

of two sections., The first section consists of a core of relatively
impervious clay soil which is placed in the upstream face of the dam.

Its function is to minimize the amount of seepage through the dam.

The second section consists of sandy soil placed in the downstream face.
Its function is to keep the downstream side of the dam dry by allowing
the small amount of seepage which passes through the core to drop quickly
down into the drainage layer. The structural stability of the dam is
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assured by keeping the downstream portion of the dam dry. Diagrams
showing the seepage flow path are included in the February, 1976
report.

Degign of the dam also inclxdﬂﬂ an earth embankment built from clay
soils and located at the toe the main dam., The toe dam provides a
positive separation between ’h Pipeline Canyon stream and the tailings
pond,

Dam

In order to assunr uctu . f the final dam, th
recently completed er dam will be raised using the
techniques and wi ) vised b/ a licensed soils

described in th iction specifications included

1976 report. {1bi ils engin

gselection of soils

of earth moving

soil coapaction.

The design of the dam also includes piez ome,ers cous;stzﬂg of verti~al
pPipes embedded in the downstream Tace of the da These will allow

for monitoring the location of the seepage zone L“d will provide an

early warning if “roblem: occur., It is recommended that measurements

of these liquid levels be periodically recorded and checked for siznificant
variations,

Design of Slurry Pipeline:

Design of the tailings dlup
which the sclid and liquid
to the disposal pond.

A number of features have already been in

slurry pipeline to prevent pipe breakage,

and erosion of earthwork structures. Vhen

pipeline will originate at a p”"n house

through one of three existing culverts und

side of the tailings dam., At the downstream

pipeline will be installed in a launder supported on

the maximum flood level in the Pipeline Canyon ¢

downward toward the tailings dam and drains int

between the tailings dam and the toe dam., Thus Y

spilled in the event of a pipe break or during mai nar OL\T&CiOﬂS
in the pipe section over the stream will be prevented f falling into
it.

Protection from pipe breakage is also provided cy
pipe joints. The use of the type of coupling ir
ubber gaskets is compressed against the wall
rejected. The victaulic type coupling will be
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coupling requires a circumferential groove cut into the outside of the
pipe. Cast fittings are then tightened around the ends of the pipe
and are securely locked into the grooves on both sides of the joint,
thus preventing the pipe sections from pulling apart.

Additional Design Requirements:

In addition to the preventive measures discussed above, an alarm system
will be added to the present design of the system, The purpose of this
system will be to signal a possible break in the pipeline, This is
accomplished by installing a capacitance probe near the discharge end of
the pipeline at the tailings pond. In the event of a major pipe break,

the probe would sense the loss of liquid at the pipe discharge and activate
an audible and visible alarm in the mill repair bay and the pump house.

A second probe will be installed in the concrete sump at the lower end
of the tailings launder, This probe would activate separate visible
alarms as well as the audible alarms in the mill repeir bay and the

pump house,

Operational Requ’rements:

A tailings launder has not been included in the present design of the
tailings pipeline between the concrete sump at the tce dam and the crest
of the tailings dam. This area of the disposal system cannot be provided
with a permanent launder since the dam will be periodically raised,
requiring relocation of the structure. It is recommended that as part
of the operating procedure, a temporary but substantial structure such

as a launder be maintained in this area to preveint erosion of the face

of the tailings dam. In the event of a pipe break, the spillage in

this area will be prevented from reaching the Pipeline Canyon stream

by the toe dam,

It is also recoomended that similar structures be used to protect the face
of the dam under piping used to pump seepage from the drainage layer
back into the tailings pond at the southwest corner,

After the tailings pipeline passes over the crest of the dam, it will

parallel the dam and distribute tailings into the pond. The coarsest

particles of sand will settle out first as the slurry flows toward the
interior of the ;and. This will form a substantial beach which should
be used to support the tailings pipeline in order to keep it a safe distance
away firom the crest of the dam, In the event of a pipe break, the flow

of material will not endanger the dam but would, instead, be distributed
into the pond in a manner similar to normal spigotting cperations until

the flow is stopped and the pipeline is repsired.

Finally, it is recommended that surveillance be provided by inspecting

the pipeline once per eight hour shift and by patrolling the entire dam
‘rea‘ A ————————— e ———— ———
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6. Public Health Hazard from a Dam Break:

The dam design features and preventive measures described above will
preclude the possibility of a dam break. It is our belief; therefore,
that it is not necessary to take any additional action to contain
spillage from a break at the Church Rock dam or assess the effect of
the type of break which may occur with a dam built from uncompacted

tailings.
Very truly yours,
L ¥ 2yl
C. L. Milliken
Project Manager
CIM:MJ:1s
Enclosure

cc: D. D. Turberville
G. A. Swanquist
D. J. Smith
G. W. Holman
S. M. Haddad
Mike Jones

Enclosure
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