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August 18, 1994 84102B4

Mr. Fred Craft
Resident Manager
Howertake Mining company
P.O. Box 95
Grants, NM 87020-0011

EDETECTS RESPON8BS TO NRC QUESTIONS CM EVAPORATION PQND $2 (RP2)

Dear Fred:

The following information is provided in response to the questiono
r ' sed by the US NRo in recent telcons with you.concerning the

sign,. ground conditions, and be.havi'or of evaporation pond (2,

OSP2).

,1. Stability analysis - The NRC conomor.tod that some soil
designations appeared to have. been reversed in the
stability analysis model. Although t br> mnil desigmtions
are correct with respect to parameters assigned to the
noll unita, 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 fill) to type 2 (natural alluvial soil). The
stability analyses have been revised usin;r this
correction end the outputs (attachment 1) show that the.t w

8d minimum factors of safety are 1.50 and 1.11 for static
Y and pseudostatic loading, respectively. These values are
J a fav: one-hundredths lower than originally. reported but

are at or above the minimum values required. It should
be noted that the analytical model assumed full
saturation of all soil and fill below the maximum pond'

eleve.cion , a condition that would never occur, so the
analysis is very conservative.

2. seismic parameters - The stability analyses discussed
above used a peak ground accalaration value of o.1 g for
both horizontal and vertical ground response to the
design sarhquake or saismic event. This value was first
reported and justified for use at the orants location in

y the " Stability Assessment" by D'Appolonia, 1980 and is
based on tho studies by Algermissen and Parkins (U.S.C.S.-

Open-Filo Report 7G-416). This' value has been used in
all etability analysem nf the large tailing impoundment
and in the design of f1 evaporation pond.

The NRC3. Soil charactarization in the pond area -

expressed concern about how well the soils in the pond
could be characterized based on previous test pitarea i
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The test pits as well as test borings1rrvostigations.
and water-wall drilling near the pond area have shown tno
following:

a) The water table lies at least 40 feet deep below EP2.

All soils above bedrock are alluvial sediments withb). interbeddoc eolian sands. The sulla are
somecharacteristically thinly bedded to lenticular and
are composed or sand, clay, and mixtures of t.beso
and'are usually medium dense or stiff.

We believe that the pond-area soils are characterized toto be assiqued with an adequatoallow soil properties
level of conservatism, which has already been applied.
Thin view is apparently shared by both the New Mexicothe state Environment Department.Enginear andState to reassure the NRc a test boring program hasHowever,been developed to take samples for soil classification
and to perform Standard Penetration testo in six borings.

4. settlement - The Nac has stated that the potential for
settlements needs to be addressed. Our evaluation
indicates that largo total settlawents or significant
differential settlements are extremely unlikely for the
following rescon:2

a) The water tablo lies 40 foot or'anrn balou ground
surface, and no perchod water has been found
anywhero on the site. Therefore, it is very

/ unlikely that any saturated soils occur at shallow'

depths below the pond area. Unnaturated soils'are
.not dependent for consolidation on drainage of porewater and vill dennify upon load application
Therefore, any "settlementa should occur during
ennntruction, alininating any measureable
settlement after construction.

soils are not uniformly stratified,Although theb) the lateral boundariss between soils are generally
gradational- or wedge-shapod, minitnizing the

possibility of abrupt lateral differences in

subgrade properties that could cause ditterential
settlements.

incremental loads imposed by the pond will bec) The The net change in loading'on therelatively 11.ght.
pond-basin subgrade will be about 373 psf (2.6
psi), about the same pressure applied by a man
standing on the pond botton. The increase of load

N
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on the dike subgrade will be about 1600 psf, a
load. At waterhigher but still relut.1vuly small

table depth, this incremental load vill be spread
the pressure increment.at that depthout so that, will be considerably less, about 1100 psf, or aboutat thatthe preconstruction proccureof20-25 4 For medium to stiff clay or moderatelydepth.dense sand, this inoranse le unlikely to indnna

measureable settlements,

d) For almost two years after construction of

fl settlements were measured en
evaporation pondAlth,ough this dike was constructedits' south dike.of t,alling omnd on compressible nub (/rade'(tailirw .

sands mixed with saturated slimes) . Settlements
occurred for less than two years, totalled less
than 0.5 feet and differed gradually "along th's

No structural distress was found.
diko.considering this performan'ce at a tearby location |

on much reers compressible shallow soil, the ;
,

settlement that can be expected along the EP2 dikes
should ha much less and probably below the
expectable range of survey error.

Stability of the west dike of evaporation pond #1 (EP1) -
.

~

I5. Tha IGtc raised.sona question about the stability of the
west dike of EP1, apparently because its outelo,pe passes
directly into the east-side crest and inslope of EP3.

a numerica'. stabilitywe nave not performedAltnoughanalysis of this slope, there is no doubt that both the
static and pseudostatic f actors of safety agsinst mass
movement of this slopa are well above the mininums. This
certainty is based on the following:f

/9 a) Both the EP1 cutslope and the EP2 inalope are#

SH:1V. This is a r.uch flattar gradient than the
yg other EP2 slopes. A 20-foot wide banch separates

the EP1 outslope from the EP2 inslope. This
g}' o configuration would force any tailurs surface that

intersects both slepes to be either very flat with
large radius, or very deep. In elume casse the

clearly is in favor of the resistinggeometryforces being larger than une driving forces on the
failura surface.

For more than 12 years the outslopes of.the large ,

,b) worn analyzed quarterly forimpoundnantt.alling
stability. Those slopen were as steep as 2.SH:1V,
up to 100 foot high, composod of hydraulically-
placed loose-to-medium dansa sand with little

$
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cohesion, and were saturated from about five feet
above the toe to tens of feet beyond the toe. Each
of these parameters were worse than their
e@livalents on. the EP1-EP2 common slope.
Nevertheless, the factors of safety for these

,

tailing impoundment slopes were consistently above '

minimums. ' Therefore, the stability of the west
outslope of EP1 should- be Duch greater and,

,

therefore, not a reason for concern.

The EP1 west dike was designed-and constructed to be an-
engineered fill, with known soil properti e verirled
through a construction QC program. The specification and
as-built records. (coarpletion neport) are available in
Homastaka files fer NRC's exa:sination.

I trust that this inforretion vill provide satisfactory rusponses
to the NRc. Howevar, if any points need clarification or ,

additional discussion, we will be happy to provide it.

Yours truly, .

.

k -

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