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Grants, KM 87020-0011

BURTRCT: RESPONSES PO NRC QUESTIONS ON EVAPORATION POND #2 (EP2)
Dear Fred:

The following information is provided in response to the guestions
» 'sed by the US NRC in recent telcons with yeu cencerning the

+ign, ground conditions, and behavior of evaporation pond 42
(uP2) .

I Stakility snalysis -~ The NRC commertad that esome solil
designations appeared to have been reversed in the
gtability analysis mode). Although the snil designatinns
are correct with respect to parameters assigned to the
snil units, a correction has baan made to the fourth data
line of the input file to change the soil under the
ground surface downstream of the dike tce from type 1
(compacted £411) to type 2 (natural alluvial scil). The
stability analyses have been revised using this

y correction #nd the cutputs {attachment 1) show that the
¢ 7 minimum factors of safety are 1.50 and 1.11 for static
iyt and pseudostatic loading, rupootivoll. These values are

a few ocne-hundredths lower than originally reported but
are at or above the minimum valuee reguired. Tt should
be noted that the analytical model amsumed full
satur~tion of all ®0il and fill below the BaXimum pond
elevecion, a condition that would never occur, so the
analysis 1S very conservative.

2 seismic paramerers - [he stability analyses discussed
above used a peak ground accelaration value of 0.1 g for
both horizontal atd vertical ground response to the
design sarhquake or seismic event. This value wvas firat
reported and justified for use at the Grants location in
the "Stapbility Assessment” by D'Appolonia, 1580 and is
baccd on the studies by Algermisssn and Pexrking (U.8.6.S.
Open-File Report 76-416). This value has besn used in
all etakility snalysea nf the large tailing impoundment
and in the design of 1 evaporation pond.

2. Soil charactarization in the pond area - The NRC
sypressed concern about how well the soils in the pond
area coulé be characterized based on previcus test pit
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inavestigations. The test pits as well as test borings
and water-vall drilling near the pond area have shown the
tollowing:

a) The water table i1les at least 40 feet deep below EPZ.

b) All soils above bedrock are alluvial sediments with
sone Interbedded eclian sands. The soils are
characteristically thinly bedded to lenticular and
sre composed or sand, clay, and mixtures of these
and are usually medium dense OX stifr.

We believe that the pond-area soils are characterized to
aliow soil properties to be assigued with an adequate
level of conservatism, which has already been applied.
this view is apparently shaired by both the New Mexice
gtate Enginesr and the state Environment Department.
However, Lo reassure the NRC a test boring program bas
been developed to take samples for goil classification
and to perfors Standard pPenetration testo in eix borings.

settlement - The KRC has etated that the potential for
settlements needs to be addressed. our evaluation
indicates that large total settlements oOr significant
differential settlements are extremely unliksly for the
following rcacons!t

a) The water table lies 40 feet or move balow ground
surface, and no perched water has been found
anywhare on the =its. Therefore, it is vexy
unukclg.:hnt any saturated solls occur at shallow
depths below the pond area. Unsaturated solls are
not dependent for consclidation on drainage of pore
water and will densify upon load application.
Therefore, any “settlement"” should occur during
romatyuction, slizinating any measureable
settlement after construction.

b) Although the soils are not uniformly stratified,
the lateral boundariss between soils are generally
gradational oOX vedge-shaped, pinimizing the
possibility of abrupt lateral differences
gubgrade properties that could cause diffaerential
settlesants.

<) The incremental loads imposed by the pond will be
relatively iight. The nst change in loading on the
pond-basin subgrade will De about 373 psf (2.6
psi), abovt the same pressuse applied by a man
standing on the pond bottom. The incresse of load



PE-19-1994 @3:20PM FROM HOMESTAKE GRANTS

PR v RSN ~—

—
)

13214155397 P.04

Prec Craft

Noswateke Kining Compary
Augemt 18, 1996

Pags 3

on the dike subgrade will be about 1600 psf, a
higher but still relalively small leoad. At water
vable depth, this incremental load will be spread
out s¢ that the pressure increment at that depth
will be considerably less, about 1100 psf, or about
40-3% % of Lhe reconstruction proccure at that
depth. For medium to stiff clay or moderstely
dense sand, this inorease ie unlikely to indnoe
peasureable settlemants.

d) For almost two years after gonstruction of
evaporation pond #1, settlaments were measured on
ite south dike. Although this dike was COns
of tailing sand on compressible subgrade (tailing
sands mixed with saturated slimes). Settlements
cocurred for less than two years, totalled less
than 0.5 feet and differed gradually along the
diko. No styuctural distress was found.
considering this performance at a nearby lecation
on much more compressible shallow scil, the
settlement that can be expected along the EP2 dikes
should he much less and probably below the
expectable range of survey error.

8. Stability of the west dike cof evaporation pond #1 (EP1) -
The NRC raised some question about the stability of the
west dike of EP1, apparently because its outslope passes
directly into the east-side Crest and inslope of EP2.
Although we have not perforned a nurerica. stability
amalysis of this slope, there is no doubt th.t both the
static and pseudostatic factors of safety agiinst nase
movenent of this slope are well above the sinizums. This
certainty is based on the following:

¢ a) Both the EPL ocutslope and the EPZ insiope are

€H:1V. This is a ruch flatter gradient than the
. other EP2 slopes. A 20~foot wide bench saparates
the EP1 outs.ope from the EP2 inslope. This
configuration would force any tailure surface that
intersects both slcpes to be either vary flat vith
large radlus, or very deep . In eilhms coase the
eomet clearly is in favor of the resisting
orcas ing larger thau Le driving forces on the
failure surface.

b) For more then 12 years the cutslopes of the large
taild ispoundment wore analyzed quarterly for
stability. Those slopes were as stecp as 2.8H:1V,

up to 100 foot aigh, composed of hydrlnlicalli-
placed loose-to-nediun dense sand with little
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cohesion, and were saturated from about five faeet
above the toe to tens of feet beyond th: toe. Each
of tlese paramelers wvere worse than their
equivalents on the EpI-EP2 common slope.
Nevertheless, the facters of safety for these
tailing impoundment slopes vere consistently above
minimums. Therefore, the stability of the west
outslope of EPI should be pucihh greater and,
therefore, not a reason for concern.

The EPl west dike was designed and constructed to be an
enginesred £ill, with known moil properties wveriflied
through a construction QC program. The specification and
as-built records (Complotion Repert) are available in
Homestakm Tiles fcr NRC's examination.

I trust that this inforvetion will provide satisfactory responses
to the NRC. Howevar, 1f any points need clarification or
additional discussion, we will be happy to provide it.

Yours truly,

Alan K. Kuhn, Ph.D.,P.E.

AKX/ komk
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