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The cation exchangs capacity (CEC) and exchaagusble ioas wre conducted zo
evaluate the type of clays present and the chemical effects cvesulting from
contact with the tailing. liquid. Tests were run on ssmples frow Test Pits 2
end 3 samples and Boriag 103 (15-20 foot depth). Soil from each sample wss
treated by soaking in simulated tailings liquid for 48 hours before testing.
Roth trestad and untreated (ss received) samples ware tested and the resulis
are presentad oun Table 2. Results of the tacting are summarized es follows:

o The untrested samples indicace pR (1:1) valuee between
7.40 and 8.35 with CEC valuss in the 45-5% meq/100g
range. The predcminate «.changesble iocs are calcium
and sodium for Test Pits 2 and 3 udd calcium and
magnssiun for Boring 103 (15-20 fo).

o The treated samples indicate pB (1:1) valua: between
1.70 and 2.35 vith CEC values in the 90-100 meq/10Ug
range. The predominate exchangeable ions are hydro-
gen, cslcium, and sagnesium for all the samples.

These tejults indicate that exposure t> the tailings vater causes:

- the pH {1:1) of the material to decreasz.

~ the exchangesble hydrogen and magnesium to
iocresse-
the exchangaable celcium and sodium to decrease.
the CEC to increase by a factor of about two due
primarily to the -arge increase in exchangeable
hydrogen.

The e¢ffects of thsse changeo on clay material :ropertiss, particularly
permeability, is discussed in the following parsgraghs.

The X-ray diffraction tests were run on materisl irom the same thrse samples
ss tested fhr CEC cod exchangesble ions. The x-ray diffraction tasting vas
conductud to evalucts tha type of clay wminersals occurriog io the matarvial.
The resulzs of the testing tre given on Table 3. As shown, abeout 50 percent
of the materiel is quartsz, 25 percent montmerillonite, 25 pr- - illice, and
mivor perceateges of other minerals. HMontworiilomite is sa _ztive claey
pineral which typically has a low coefficieat of permesdilicy. Iliite i3 alao
s clay minersl, but iz is typically ralatively inactive vith s somevhat higher
coefficient of permpedbilitcy.

Modified Proctor compaction tests were conducted on four differeat ssmples.
Tast Pits 1, 2 snd 3 samplas were tscied and & composite ssaple fros Soring 2-
16 (85 to 2\0 feet devth). The results of the modified Proctor tests arsé
given on Table 1. The avsrsge waximum dry density msasured is 107 pounds per
cubic foot and ~hs sverage optiwus wster couteat is 17.35 perceat.

—AIOOL.C
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Permeabilicy tests were conducted on compacted samples of saterial from Boring
2-16 (composite 85-120 feet), Boring 101 (composite 0-25 feetr), Boring 103
(composite 0~25 feet) Jnd Tast Pit 2. The tasts were conducted in perme-
ability celle with a coafining pressure apptied around cthe sample which is
ancased in a rubhber membrans. A differeutisl pressure vas applied across the
ssmple srd flow of fluié through the ssmple messured. Both distilled watar
end sisulated tailiags liquid wers used in the tests. The taests on Boriungs
101 and 102, and Test Pit 2 were conducted over a period of about five woaths
to asaess the effects of tailings liquid on the parssability of the
materisl. The tests were conducted with distilled wvater for about twvo months
to establish saturation snd steady state flow, Tailings ‘iquid was then
incroducad to the semple snd the test coatiaued for three more sonths. Tae
cesults of the permssbility taets are presentad on Table & along with other
pertinent sample data. The Iﬁtti&l has an average coefficient of perme-
ability wich water of 3.3x107"" ceatimaters par second and 5.1x1071V ceari-
meters per second with simulated tailings liquid. The test results iodicete
that the permeatility of the material vas essentially the same vith distilled
vater and teilings liquid end no degradation of the material vas indicated.

Conclusions and Recommendations

Based on the field and laboratory investigatious discussed abdbove, coeclusions
which can be made ragarding the materisls in Section 16 are:

o The material is wostly & silty clay (CL to CH) with
slight variation in properties. The clay winerals are
mostly wontmorillonite with soms illite,

0 The material varies latarally with some layers or
lenses of sond and silt. The consistency of the
saterial also varies from stiff to hard or very hard.

o Ths permesbility velues of the material are very low
and long-ters permeability tests conducted vith
simuigted tailings liquid indicate littls chaage in
permeability with time. This result is in good
sgrsement with the results of the CEC, exchangeaabla
ion tests ond x-ray diffraction tes: results.

o The clay material is suitsble for use as borrow for
use as 8 clay liner or in situ ac & natural liner
layer.

Recommeniations for further assssssent of the clay for use a&s a borrow area o
in situ clay liner source ara:

o Geotechuicel borings with aplit spcon ssmples to
assess the waterisl characteristics more spacifically,
including cozsisteacy, nsturel water csatant, and
classification.
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Additional diszassicu of

Ficld permesbility tesis (fsllxn; or riging head)
the borings to measure the iqn gitu permeabi” ity.

i

Iastallation of piezometers to determine ri:v ground

wster level.

sary depecdiGg on your nkeds.

Vcry traly yours,

T FheA-

Corwin !. Oldwxlor
Project Engineer

. CEO:par

1982

the above recommendations can be provided as neces-
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TABLE 2

CATION EXCHANGE CAPACITY AND EXCHANGEABLE CATION
TEST RESULTS

UNTREATED SAMPLES TREATED SAMPLES‘!)
TEST PIT TEST PIT BORING TEST PIT TEST PIT BORIM
PARANETER UNITS Z 3 103 2 3 133
pl (1:1) - 8.35 7.40 7.60 2.30 2.35 1.7
Buffer pH - NA NA M 2.28 2.20 2.1
Zxchangsadble: .
) S meq/100g 0 o 0 56 .6 57.6 58.
Ca maq/ 100 19.5 1.1 25.8 12.3 13.5 18,
Mg meq/100g 4.3 4.9 15.4 17.0 20.3 17.
I‘ . 7 meq/100g 20.0 28.9 8.5 3.7 6.5 2.
K meq/100g 1.2 2.5 0.6 0.8 1.6 0.
Cation Exchange neq/109g 45 56 43 % 100 98

Capacity (CEC)

i;;s;-plcc soaked ir eimulated tailings liquid for 48 hours before testing.
Reprasints triplicate rasults.

DA "OLO




TABLE 3
X-2AY DIFFRACTION SEMI-QUANTITATIVE RESULTS
SHMPLE QUARTZ ANDESINE MONTMORILLONITE ILLITE  MIXCD LAYER
Test Pit 2 502+ ~52 10-252 10-25% 5-102
Test Pit 3 $0%+ 5-10% 10-252 10-252 5-102
Boring 101 502+ 5-102 25-502 Trace -52

(15'-20' Depth)

DAJ OLC
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Soil Sampling and Testing Program - White Mesa Mill

The purpose of this Soil Sampling and Testing Program is to verify the soil classification.
gradation and compaction characteristics (standard proctor) oi the stockpiled random fill and
clay materials that will be used for cover materials on the tailings cells ai the White Mesa Mill.
Additionally this program wil! verify the compaction characteristics and gradation of the random
fill materiais utilized in the platform fill previously placed on Cells 2 and 3.

Sampling

Sampling witl take place on each of six stockpiles of random fill (designated RF-1 through RF-6
on Exhibit A), two clay material stockpiles (C-1 and C-2 on Exhibit A), and on plattorm fill
areas in Cells 2 & 3 A total of 9 samples will be taken from the random fill stockpiles. Two (2)
sampl2s will be taken fro- the clay stockpiles and three (3) samples will be taken from tl.2
covered areas of the cells .amples will be taken from test pits excavated by a backhoe. Samples
will be taken from a depth of 8 feet in stockpiles and from 2 foot depth in cells. One backhoe
bucket full of material will be taken from the test pit at the specified depth and dumped
separately This sample will be quartered and one quarter will be screened to minus 2" (rochs
over 8" will be removed prior to screening). Two five gallon sample buckets will be filled with
sample rendomly selected from the scieened fraction. Oversized material remaining after the
screening of the sample will be visually classified and then weighed. Sample locations will be
indicated on a site map and sample descriptions will recorded and maintained in the facility s
records. A total of feurteen samples will be submitted for testing during this program.

Testing

Samples will be packaged and shipped tc a certified commercial testing laboratory for testing.
Tests will be run on each sample for standard proctor (ASTM D698), particle size analysis
(ASTM C117 and ASTM C136), sail classification (ASTM D2487) and plasticity index
{Atterberg limits ASTM D4318).

SOILTEST.DOC/ 04/14/99/2:5C PM

























































































































































































































































































































