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1.0 SUMMARY AND CONCLUSIONS

The principal aquifer in the vicinity of Cyprus Tonopah Mining
comprises as much as 3,000 feet of alluvial deposits. The
transmissivity of this hydrostratigraphic unit is dreater than
100,000 apd/ft. The coefficient of storage is ¢.0065 which
suggests vertical anisotropy or a degree of confinement,

Under natural conditions, ground-water flow beneath the
tailings impoundment is to the south at a rate of approximat-
ely 17¢ feet per year. Withdrawals of approximately 6,000 AFA
by the mine's production wells has created a trough of
depression in the piezometric surface of the aquifer surround-
ing the well field. This has altered the natural around-water
flow paths. Under operating conditions, ground-water velocity
in the immediate vicinity of the tailings impoundment increas-

€s to a maximum of more than 5gg feet per year and converges
on the well field.

The depth to ground water beneath the tailings impoundment
ranges from approximately 500 to 7¢g feet below land sur face,
The vertical unsaturated hydraulic conductivity of these

deposits ranges from ¢.g6 to #.0025 ft/day ( 2 x 10E-5 to 9 x

E10-7 cm/sec). Assuming these values, the time for fluids
released at the surface to reach the water table ranqges from
three to 8¢ years.

Ground water in the alluvial aquifer is a sodium-potassium-
bicarbonate type. Total dissolved solids is approximately 390
mg,/l and the water meets all state of Nevada and Federal

Drinking Water Standards. By comparison, tailings water is a

mixed-anion-sulfate water type with a TDS of approximately 7¢¢
ma/1. Except for fluoride, the tailings water also meets
drinking water standards.

The mine's production wells nearest to the tailings impound-
ment have the potential to intercept any fluids released into
the aquifer. However, because of dilution in the well bore by
ambient ground water and little contrast between the ground
water and tailings fluids, releases will be difficult but not
impossible to detect and discern,

®
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3.0 HYDROGEOLOGY

3.1 GROUNDWATER HYDROGEOLOGY

CYPRUS Tonopah Mining is located within the Tonopah Flat Hydro-
graphic Basin. This 1,600 square mile area represents slightly
more than the southern half of Big Smoky Valley. Tonopah Flat is
bordered by the Toiyabe Range to the north, the San Antonio
Mountains to the east, and the Cedar Mountains and Monte Cristo
Mountains to the west. Elevation within the basin varies from less
than 4,700 feet on the valley floor southwest of the mine to nearly
11,000 feet in the Toiyabe Range. Precipitation ranges from four
to seven inches on the valley floor to more than 20 inches in the
mountains to the north (Rush and Schroer, 197¢). Average annual
potential evaporation in the vicinity of the mine is approximately
56 inches (State of Nevada, 1972). :

The average ground-water recharge to Tonopah Flat that can be
expected on an annual basis is estimated at between 14,000 and
15,000 acre-feet per year (AFA) (Rush and Schroer, 197¢g).
Approximately 11,000 AFA originates in the Toiyabe Range, 2,000 to
3,000 AFA originates as underflow from the northwest in the
alluvial deposits from Ione Valley, and 1,300 AFA originates from
other areas, principally the San Antonio Mountains. Of this total,
it is estimated that as much as 12,500 AFA passes through the
alluvial aquifer beneath the project and its environs (Hydro~
Search, 1975b).

Of the total basin area, approximately 900 square miles are
underlain by valley-fill alluvial deposits, The remainder (700
square miles), comprises bedrock in the highlands which rim the
basin, The maximum thickness of the alluvial deposits near the
project is estimated at 2,000 to 3,000 feet along a north-trending
axis positioned one to two miles west of the project, thinning
toward the margain of the basin (Rush and Schroer, 197¢0). Immedi-
ately beneath the tailings dam, the thickness varies from approxi-
mately 800 feet to more than 1,600 feet. The valley fill, at least
in the vicinity of the project, is bounded on the east by a fault,
with the valley floor down-thrown relative to the consolidated
rocks which make up the San Antonio Mountains. As opposed to a
single range-front fault, a series of buried en echelon faults may
be present on the basis of interpretations of aquifer stress test
results and geophysical data (see below).

The alluvial aquifer in the vicinity of the project is highly
transmissive. On the basis of data from two controlled aquifer
stress tests performed in production wells at the mine, the
transmissivity was determined to be more than 100,000 qpd/ft
(gallons per day per foot width of aquifer; ESA, 1982 and Hydro-

Search, INC.; 1975b). The coefficient of storage was determined to

be ¢.0065 (ESA, 1982) which is representative of semi-confined
conditions, \

. ®
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Table 1. Hydraulic characteristics of the alluvial aquifer in the
vicinity of CYPRUS Tonopah Mining, Big Smoky Vvalley,

Nevada.
Well Test Transmissivity Coeff. of Remarks
(gapd/ft) Storage
RH-142 53,0002- - 1. value influenced by
partial penetration
boundary or negative
boundary. :
123, 000b- - 2. value adjusted for
partial penetration
effects.
PW-9 113,000C. g.0065 3. Negative boundary,

References: a. Hydro-Search, Inc.; 1975a.
b. Hydro-Search, Inc.; 1975b.
c. ESA, 1982,

The hydraulic characteristics of the aquifer 1listed above are
consistent with observations made durina drilling of the production
water supply wells for the mine. That is, the high transmissivity
can be accounted for by a large saturated thickness of very coarse,
permeable alluvial deposits penetrated by the well bores. Also,
the semi-confined nature of the aquifer is consistent with the
presence of silty and clayey beds or lenses which would be expected
to impede vertical movement of around water, thereby providing a
degree of vertical anisotropy or confinement,

Ground water is present at a substantial depth beneath the project
area, Within the well field, located on the alluvial fan a few
hundred feet west of the tailings dam, ground water ranges from 479
to 599 feet below land surface. Approximately two miles west of
the well field the depth to water decreases to less than 3¢¢ feet.
The piezometric surface within the area of investigation, then,
represents a subdued version of the land surface where the depth to
water is shallowest near the axis of the valley and increases
toward the highlands along its margins. Extrapolating the hydraulic
gradient (west of the well field) toward the east indicates that
the depth to ground water beneath the tailings impoundment is
approximately 500 to 700 feet.

The hydraulic gradient increases abruptly between the well field
and the range front to the east. This change is interpreted as a
consequence of a substantial decrease in the transmissivity of the
aquifer materials in this area and is probably related to the
negative boundary which was identified as a result of the testing
of PW-9,. This negative boundary is most likely a fault which

-5~
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displaces the highly transmissive alluvial deposits against the
less permeable consolidated rocks which make up the San Antonio
Mountains,

There is supporting evidence for a fault in this area. The pro-
posed location shown in Plate I and Figure 2 lines up with north
trending faults which have been mapped north and south of the
project (Hydro-Search, 1975b). The suspected fault probably is an
extension of these faults and connects them. Moreover, we
interpret a relatively steep dravity gradient in this area (Erwin,
1965) as evidence of a buried fault.

There are few data regarding the hydrologic properties of the
geologic materials which make up the San Antonio Mountains east of
the tailings impoundment. On the basis of aquifer testing of the
consolidated rocks north of Tonopah by WEN, INC. for unrelated
consulting projects, the transmissivity of the rocks is believed to

be at least one order of magnitude less than that of the alluvial
aquifer.

Figure 2 is a hydrogeologic cross section oriented roughly east-
west through the project which serves to illustrate the points
discussed above,

Ground water passing beneath the study area originates primarily in
the Toiyabe Range to the north and is discharged to the southwest.
Therefore, the qeneral direction of around-water flow within
Tonopah Flat is from north to south. This is true in the alluvial
deposits beneath and in the immediate vicinity of the tailings
impoundment. A relatively small component of recharge from the San
Antonio Mountains exerts some influence on ground-water flow in the
tailings impoundment area, deflecting the flow lines toward the
west. Down gradient of the study area, ground water flow gradually
changes direction as it moves toward the discharge area(s)
southwest of Millers.

3.2 NUMERICAL MODELLING OF THE AQUIFER

The validity of the assumptions of the conceptual model of the
study area was tested through the use of a reconnaissance-level
numerical model of an approximately 1¢@¢ square-mile area sur-
rounding the project. The specific computer code which was em-
ployed is FLOWPATH, a two-dimensional steady-state finite differ-
ence model (Franz & Guiguer, 199¢). Appendix A provides: back-
ground information regarding the model such as the governinag
equations; the model qrid; input such as the distribution of
aquifer characteristics, and boundary conditions; and output such
as contours of the piezometric surface of the aquifer and ground-
water flow vectors,

The model was calibrated to conditions which existed in the
alluvial aquifer near the mine prior to the start of operations by

®
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Anaconda to illustrate the direction and rate of ground water flow
under "natural" conditions. The model simulated observed waterlev-
els near the mine with reasonable accuracy. It also was able to
closely simulate the water level in the pit. As a consequence, the
model provides an acceptable level of confidence for the distribu-
tion of aquifer characteristics in the alluvial aquifer beneath the
tailings impoundment and vicinity, the postulated lower transmis-
sivity of the rocks in the mountains east of the project, and the
estimates of recharge to the aquifer. ‘

- The model did not simulate observed water levels four to five miles
northwest of the mine very well., Minimal effort was expended to
reconcile the differences between observed and calculated piezomet-
ric levels in that area because the ground water regime at the mine
was not significantly influenced by a wide range in assumed
conditions for this "problem" area. Also, because sparce data are
available for this area, several miles northwest of the mine, there
is little justification for any assumptions which would be made.
It is clear, however, that the area is well up gradient from the
project and, therefore, is not impacted by it,

Withdrawals of ground water by the mine's production wells was
superimposed on the "calibrated" water levels to illustrate how the
natural ground-water flow field might be affected by these
operations., In 1990, the total withdrawals by the mine approached
6,000 AFA, or nearly 50 percent of the estimated ground-water
recharge to the Tonopah Flat Hydrographic Basin. As expected, the
steady-state water levels generated by the model show a trough of
depression centered around the well field. Given sufficient time
(for steady-state conditions to be developed) the influence of the
wells will be felt over a very large area and the well field
becomes an important regional ground-water sink. This result is
significant because it illustrates that the wells can be expected
to capture any releases from the tailings impoundment which might
migrate through several hundred feet of unsaturated geologic
materials to reach the aquifer.

The model results were used to quantify the around-water velocity
vector in the vicinity of the project. Under pre-development
conditions, the average garound water velocity within the study area
is believed to be ¢.11 ft/day (40 feet/yr) with a maximum of g.47
ft/day (170 ft/yr) to the south. Under the present pumping regime,
flow converges on the centroid of pumping in the well field and the
maximum velocity exceeds 1.5 ft/day (511 ft/yr).

Once operations cease, ground water conditions should return to a
pre-development state. That is, the ground water trough sur-
rounding the well field will decay and the direction of ground-

water flow directly beneath the tailings impoundment and vicinity
will be again be toward the south.

®
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3.3 UNSATURATED ZONE HYDROLOGY

Detailed hydrological and geotechnical investigations were con-
ducted by Anaconda's consultants prior to the acquisition of the
property by CYPRUS. Additional work was commissioned by CYPRUS in
the early stages of their mining efforts. All of this earlier work
focused on the design and construction of the tailings dam and
impoundment plus an evaluation of the performance of the dam
through 1989, These efforts included drilling a total of eight
test borings to a depth of approximately 1009 feet, the performance
of more than forty in-situ permeability tests of the upper 10¢ feet
of the alluvial fan deposits, laboratory permeability testing of
soil samples taken from test pits in the impoundment area and cores
obtained through the soil borings, large-scale in-situ permeability
testing, and investigations into the permeability of the tailings,
themselves.

The measured in-situ vertical permeability of the unsaturated
alluvial fan deposits beneath the tailings impoundment (Bechtel,
1989) range from @¢.927 ft/day (9.6 x 19E-6 cm/sec) to 27 ft/day
(9.6 x 10E-3 cm/sec). The average value was taken as 1.35 ft/day
(5 x 10E-4 cm/sec). The average horizontal permeability was
estimated to be 12.1 ft/day (4.3 x 10E-3 cm/sec). The variation in
the data clearly shows that these heterogeneous deposits comprise
discontinuous lenticular deposits of various size gradations.

From the data presented above, it is apparent that some, albeit
small, potential exists for fluid, in the form of seepage from the

tailings impoundment, to miarate downward and eventually intercept
the water table.

A detailed investigation of the potential for seepage through the
tailings dam (Welsh Engineering, 1989) provides a rigorous analysis
of the potential for leakage from the tailings impoundment and
serves as a basis for estimates of the travel time involved. This
analysis employed a two-dimensional finite element numerical model
of a vertical section throuah the tailings dam, the tailings
themselves, and the underlying alluvial fan deposits.

For the model, the vertical saturated hydraulic conductivity of the

~alluvial fan deposits was taken to be 0.28 ft/day (1 x1QgE-4

cm/sec) ., Because these deposits are unsaturated, the vertical
hydraulic conductivity under different soil moisture conditions
were used to calculate travel times from land surface to the water
table. These values range between §.@6 to .0025 ft/day (2 x 19E-5
to 9 x 19E-7 cm/sec).

Because the unsaturated thickness of the alluvial fan deposits
beneath the impoundment approaches 5¢@ feet or more, the hydraulic
properties of these deposits control the time for fluids to reach
the water table, Applying the values of unsaturated hydraulic
conductivity aiven above to Darcian flow, assuming a unit vertical

®
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hydraulic gradient and an effective porosity of @.15, the time for
fluid to migrate from land surface to the water table,

t = (L x @) / (K x i)

= (500 feet x 09.15) / (21.9 ft/yr x 1) = 3.4 years
to :

= (500 feet x §.15) / (9.09 ft/yr x 1) = 82.4 years

That any fluid from the tailings impoundment will reach the water
table is, of course, dependant upon the potential for seepage from
the impoundment, The review of the tailings dam performance to

date (Welsh Engineering, 1989) strongly suggests that some leakage
should be anticipated.

A layer of "old slimes" effectively lines the tailings impoundment.
These were deposited during the operation of the process facilities
to date. The unsaturated vertical hydraulic conductivity of these
deposits ranges from 6 x 1gE-3 ft/day (2 x 10E-6 cm/sec) to 2 x
19E-4 ft/day (9 x 1QE-8 cm/sec) ., The wunsaturated vertical
hydraulic conductivity of the underlying alluvial fan deposits is
at least one order of magnitude lower., Given that the area of the
tailings impoundment is approximately 64¢ acres and a vertical

hydraulic gradient of 1:1, an estimate of the seepage from the
tailings impoundment is

K xix A

(0.0802 ft/day x 365 days/yr) x 1 x 640 acres
47 AFA

Q

This compares to a volume of ground water pumped from the mine's
production wells during 199¢ of approximately 6,000 AFA.

WILLIAM E. NORK, Inc.
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Table 2. Summary of hydraulic characteristics of the vadose zone,
Cyprus Tonopah Mining,

Material Hydraulic Conductivity

Saturated " Unsaturated
Alluvial-fan deposits

Range #.27 to 27 ft/day?@-
(9.6X10E-6 to 9.6x10E-3 cm/sec)

0.06 to 0.0025 ft/dayb.

(2x10E-5 to 9x1QE-7 cm/ sec)
0l1ld slimes

Range F.006 to 2x1Q0E-4 ft/day€-
(2x10E-6 to 9x10E-8 cm/sec)

Notes: a. Measured vertical hydraulic conductivity.

b. Estimated for a range of soil moisture conditions
based on measured data.

C. Estimated for a range of soil moisture conditions
based on measured data.

WILLIAM E. NORK, Inc.
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4.0 WATER CHEMISTRY

Chemical data for the ground water derived from the mine's

production wells, the ground water derived from the pit, and water

from the tailings impoundment are listed in Table 3. Examination
of these data and those summarized in Figure 3 show that the ground
water in the alluvial aquifer may be categorized as a sodium-
potassium-bicarbonate water. It is very soft and meets all
applicable State of Nevada and Federal Drinking Water Standards.
Total dissolved Solids (TDS) ranges from 29¢ to 313 ma/1 (milli-
grams per liter). Figure 3 illustrates that the ground water from
the mine's water supply wells are all very similar in aqgross

chemistry. Of all of the constituents listed, only fluoride is
elevated. :

By comparison, the water in the tailings impoundment is a mixed-
anion-sulfate type., As expected for fluids resulting from a
flotation process, the water is reasonably good quality with a
total dissolved solids of less than 700 ma/l. Only fluoride and pH
exceed drinkina-water standards.

Although a complete chemical analysis of gqround water derived from
the pit does not exist, the available data indicate that the ground

water within the mineralized rocks at the mine is of poor chemical
quality.

WILLIAM E. NORK, Inc.
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Table 3.  Chemical data for waters in the vicinity of CYFRUS Tonopah Mining, Big Smoky Valley,

Nevada,
(Note: ALl results given in silligrans per liter unless othervise indicated.)

Sanple source PW-2 FH-3 FH-3 PH-6 PH-7 PH-9 Tailingé Pit

\ pond
Sample Date 01725/91 01/25/91 01/25/91 01/25/91 01/25/9% 11/03/88 11/08/90 11/89
Laboratory ACL ACI AC1 AT - AL NDOH CHEMAX  CHEMAX
pH 8.2 8.2 8.2 8.2 8.2 8.34 9.69 7.9
(5td. Units)
E.C. - - - - - 382 -- -
(ulHO/CH)
10§ 280 270 304 286 288 307 680 -~
Hardness ~ - - -~ -- 3 -- --
(as CaCly)
Turbidity -~ -~ -~ - -- 0.3 - -
(5.0.)
Color (8.0,)  -- - -~ - -- 3 - -
Ca 14 13 12 13 10 12 B3 -
Hg { {1 1 4! {1 { 0,34 -
Na 54 52 55 50 53 58 100 -
K 11 i1 13 12 12 12 i1 -
AMkalinity 104 100 104 109 9% 118 206 --
(as CaClly)
HCD, 127 122 127 132 117 134 - -
€0y 0 0 0 0 0 5 - -
S0, 49 49 49 45 42 49 71 920
c1 12 12 13 12 12 13 17 --
N0 1.0 1.7 1.9 1.9 2.2 2.9 4 -
F 1.37 1.39 1.61 1.79 1,48 1.81 3 --
N (WAD) 0,002 40,002  €0.002 €0.002  <0.002 -- -- -
Al ' - - - -~ -~ - 23 -
Sh - -~ - -- 0.1 - 0.1 -
As 0.043 <0, 001 0.041 0.025 0.043 0.043 {0,005 0.001
- Ba 0,04 0.05 0.05 0.01 0,02 0 0.5 -
Be - - .- - - - <0.05 -~
Bi -- - - - -- - 0,05 --
Cd €0. 005 0,005 <0.005 €0.005 <0,005  <0,001 €0,01 0.45
Cr <0.04 0,0t 0,01 {0.01 €0.01  €0.005 - .-
Co -- -- -- -- -= -- €0.05 --
Cu 0.02 0,01 0.01 0,01 <0.01 0 €0.025 0,37
Ga - -~ - -~ - ~- €0.05 -
Fe 0.69 0.02 0.10 0.16 €0.02 0 0,05 1.0
La - -~ - - - - {0.05 -
Pb 0,003 €0.001  <0.0001  <¢0.001  <0.001 <0.005 0.1 0,05
Li -~ - - - -- - 0.1 -
Hn 0.02 (0.91 <0.01 0,01 {0.01 0 0,03 -
Hg €0.0001  €0.0001  <0.000%  (0.0001  <0.0001 <0.005 0.001  <0.001
Mo - - -- - -- - 1.3 -
Ni -~ -- - - - -~ €0.05 -
Se -- -~ -~ - -- - <0.05 -
Se 0.001  <¢0.001 0.001 0,001 <0.001 0,001 <0,005  {0.001
Ag €0.01 0,01 0.0t <0.01 €0.01 {0.005 0,05 -~
Sr - -~ - - - -- 0.05 -
T -- .- -- -~ -= -- €0.05 --
Sn -- -- ~= -- -- -= €0.25 --
Ti - - - - -- -- (0,05 -
v - - - - - -- 0,05 --
In 0.01 0.0t {0.01 €0.01 €0.01 0 €0.05 5.0

" WILLIAM E. NORK,

Reno, Nevada 89503

Inc.
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5.0 WELL INVENTORY

Very few wells exist in the area of Tonopah Flat near the project.
Only twelve wells were inventoried within a radius of five miles of
the project, These are listed below, locations are depicted in
Plate I, and the Drillers Reports are provided in Appendix B,

Table 4. Summary of wells in the vicinity of Cyprus Tonopah

Minina,
Well Location Total Depth Depth to water Remarks
(feet) (feet)
Borehole Well
RH-140 6N/41E-34cc 1,818 280 273 2 mi NW
RH-142 5N/41E-2aa 1,580 803 599 PW-3 site
PW~-1 6N/41E-35da 826 820 575
PW~2 6N/41E-354dd 1,007 1,007 479
PW-3 5N/41E-2aa 1,090 1,015 590
PW~-5 5N/41E-2ad 1,300 1,300 561
PW-6 5N/41E~-2da 1,300 1,300 526
PW-7 5N/41E-2dd 1,294 1,207 49¢
PW-9 5N/41E-11ad l,605 1,105 478
Midway 5N/41E-5cb 180 180 125 3 mi west
? 5N/41E-3bd ? ? ? 1.5 mi west
(unused)
Bridge 6N/41E-16cc 230 239 141 4.3 mi NW

From the information in Table 4. above, it is obvious that the
principal water supply wells in the vicinity of the mine are those
production supply wells operated by the mine. All other wells are
essentially up-gradient of these wells with the exception of the

unknown well in Section 3. No information is available for this
well,

The nearest well located down aradient of the project is the well

at Millers which serves the rest area there and the production

wells at TWMNR, all of which are approximately 12 to 15 miles
downgradient.

WILLIAM E. NORK, Inc.
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6.9 MONITORING NETWORK
6.1 CURRENT MONITORING PROGRAM

The current monitoring program at the mine is comprised of two
basic elements. These are described below, and their locations are
depicted in Figure 4 and Plate I.

I. Production wells Sampled annually and analyzed

for pPh, alkalinity, bicarbon-
ate, color, turbidity, TDS,
fluoride, arsenic, and mercury.

ITI. Seepage detection

a. Chimhey drain Present within the full length

of the dam. Finger drains day-
light every 200 meters +/-
along the face of the dam.
Monitored daily for visible
indication of seepage through
the dam.
b. Dam piezometers Originally four sets of three;
one above the foundation, one
at the foundation, and one be-
low the foundation. Of these,
11 are still accessible. Moni-
tored monthly for changes in
piezometric level.

c. Down slope piezometers Three completed to a depth of
100 feet and located downslope
of the tailings impoundment.

To date there is no evidence of a siagnificant release of fluid from
the tailings impoundment., Examination of time-series chemical data
from the production well for which there is a good record (Figures
5, 6, and 7), shows variation in the data, but no clear trend in
any constituent except for pH for PW-3. The significance of this
increase is unknown because of the number of factors which can
influence pH values such as sampling technique and the time lag
between collection and analysis. Constituents such as sulfate or
to a lesser extent, alkalinity, show only modest changes over time
and these changes for the most part are within one standard
deviation of the respective mean values.

Data collected from the chimney drain and piezometer network de-
signed to monitor the performance of the dam show no leakage (Welsh
Engineering, 1989 and Van Zyl, 199¢g). Fluids have never been
observed exiting the finger drains (Ron Graham, personal communi -
cation). This is consistent with the analysis by Welsh Engineering

~-16-
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[1989] which showed that no fluids should be observed in the
drains, ever. Moisture was detected in some of the dam piezome~
ters, and its presence was examined to determine the cause. Three
piezometers were constructed downslope of the tailings impoundment
in 1989 to investigate the apparent changes in piezometric level
referenced above. Examination of fluid 1level data from these
piezometers and an inspection by WEN, INC. in November 1990, showed
that fluid within the piezometers was related to residual polymer
drilling fluid and suspended cuttings left over from well construc-
tion, Since then, the residual fluid has been bailed from each
down-slope piezometer and no rise in fluid level attributable to a

by CYPRUS's consultants to the introduction of moisture through

accidental filling of the piezometer with wet sand or condensation
within the piezometer.

6.2 MONITORING ALTERNATIVES

Because of the unique conditions which exist at the site, no
currently practiced monitoring strategy is entirely satisfactory.

A number of monitoring strategies considered for the project,
however, are discussed below.

1. Sampling the unsaturated zone beneath the impoundment.

The unsaturated zone beneath the impoundment might be sampled by
drilling inclined drill holes. Samples of the underlying alluvial
fan deposits could then be collected and analyzed for soil moisture
and fluids extracted from the samples might then be analyzed for
chemical constituents characteristic of the tailings fluids.

This methodology is not viewed favorably for a number of reasons.

a. Drilling an inclined borehole several hundred feet in order to
sample directly beneath the impoundment in unconsolidated or
semi-consolidated alluvial deposits without the use of
drilling fluids to maintain borehole stability may not be
feasible. The use of such fluids might invalidate an samples
collected to detect soil moisture.

b. In the event a deep inclined borehole could be completed, the
effective area of investigation of such a borehole is small in
comparison to the large area of this particular impoundment.
A vast number of boreholes to sample a representative area
beneath the impoundment would be necessary to achieve a high
level of confidence that a leak could be detected. A borehole
which yields negative results provides little information of
the much larger area not sampled by it.

o ‘
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c. Devices installed in the boreholes to provide long-term
monitoring of the unsaturated zone would suffer the defi-
ciencies as in 1,b., above, viz., inability to provide
representative samples,

2. Existing piezometer and drain network,

The existina network of piezometers and the chimney drain was des-
igned and constructed to monitor seepage in the tailings dam, only.
They have no demonstrated Capability to intercept leakage through
the bottom of the impoundment. In fact, the Seepage analysis by
Welsh Engineering [1989] indicates that there should be no fluid in
the drain, ever. This conclusion is borne out by the observation
that no discharge from any of the finger drains was observed during
the November 199¢p site inspection or has yet to be observed by mine
personnel (Ron Graham, personal communication).

3. Monitoring the water balance of the process fluids,

Closely monitoring the volume of make up water used by the flo-
tation process can provide a semi-quantitative assessment of
leakage from the system. The majority of water in the flotation
circuit is recycled. At an average production of 25,000 tons per
day, the amount of water which is not "consumed" by inclusion in
the tailings is calculated at approximately 1,494 AFA (Ron Graham,
1991). Given the 640 +/- acre wetted area of the tailings
impoundment, this amounts to approximately 2.33 feet of water per
acre per year which is approximately one-half of the potential
evaporation for this area of 4.67 feet. On average, then, there is
little likelihood of there beina "excess" water which might leak
from the impoundment.

A number of problems exist for this approach.

a, The operation of the flotation circuit varies daily. As a
result, the water balance may be accurate only in terms of a
week to several months.

b, It does not account for fluids which drain from the inter-
stices within the tailinags,

c. The attainable accuracy of the various components of the
budget is questionable. As a result, the level of confidence
of the water budget approach is low.

Despite the problems, this method may be useful in combination with
other monitoring schemes.

®
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4, Monitoring wells.

Under normal conditions, monitoring wells are the most direct means
of detecting a release of process fluids into an aquifer. However,

the unique conditions at the site reduce their effectiveness,
These include:

a, The thickness of the unsaturated zone results in travel times

of between three and 8g Years for a leak to reach the water
table,

b. The high yields of the existing production wells at the mine
limits their effectiveness as monitoring wells, Unless a

release is extremely large, dilution with ambient ground water
may mask detection.

c, Detection is further complicated by minimal contrast between
ambient ground water and the tailings fluid.

d. The high transmissivity of the aquifer limits the effective-
ness of dedicated monitoring wells, Given a high transmis-
sivity and a steep aradient in the vicinity of the well field,
the area of influence of a low yield monitoring well (neces-

sary to obtain an undiluted sample of a plume, if one exists) -

would be small compared to the size of the tailings impound-
ment. Therefore, a very lardgde number of monitoring wells is

required to provide the desired level of confidence that they
will detect a leak.

6.3 PROPOSED MONITORING NETWORK

With the realization that no single monitoring scheme offers a high
degree of confidence that an unauthorized release of process fluid

can be detected, a combination of technologies is proposed. These
include:

- Collecting water samples from existing production wells and
the tailings pond (quarterly).

- Monitoring the finger drains for seepage (daily).

- Maintaining an accurate water balance for the process fluids
in the tailings circuit (quarterly).

As discussed in Section 3.3, a trough of depression develops sur-
rounding the well field when the mine is in operation., This
widespread feature represents a sink which captures a larqge
proportion of the dground water flow within the Tonopah Flat
Hydrographic Basin. TIf not for dilution by ambient ground water
and little contrast between process fluids and natural garound

WILLIAM E. NORK, Inc.

Reno, Nevada 89503
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waters, the production wells would be ideally suited to document
any changes in the ground water quality caused by the mining
operation. These facts do not render them useless, however.

The process fluids include some constituents which might be useful
to detect a release from the impoundment. These include sulfate,
Ph (field and lab), fluoride, TDS, E.C. (field and lab), and
alkalinity. Of the eight production wells, either PW-1 or pwW-2
could be sampled to provide background water chemistry data because
either one is removed from the impoundment. Under natural condi-
tions it is up gradient of the impoundment and during operating
conditions, the well field produces a hydrodynamic barrier which
precludes any effluent from ever reaching this well. PW-7 and PW-9

may be sampled to provide down aradient chemical data because of
their relative positions.

bDuring production, the tailings water should be sampled and
analyzed for the same constituents as the ground water to allow for
a comparison between the fluids. Obviously, during temporary shut
down of the mill, there will be no water in the pond to sample.

Preparation of a process water budget on a quarterly basis will
allow for a gross evaluation of a potential for leaks. A aross

imbalance would signal an increase in the sampling frequency in an
attempt to detect a release.

The other monitoring stations should be supplemented by daily
Observations of the finger drains.

WILLIAM E. NORK, Inc.

Reno, Nevada 89503




]
i

3

1

i i

]

L

(I

6.0 SOURCES OF INFORMATION

Bechtel, Inc.,1198@. Design Report Tailings Embankment : private
consulting report prepared for the Anaconda Copper Company.

Erwin, John W., 1968. Gravity map of the Tonopah, Baxter Spring,

Lone Mountain, and San Antonio Ranch Quadrangles, Nevada: Nv.
Bureau of Mines Map 36.

Franz,. T. and N. Guiquer, 199¢. Flowpath (ver. 2.¢) Two dimen-
sional horizontal aquifer simulation model.,

Hydro-Search, Inc., 1975 (a) . Development and testing Well R.H.
No. 142 Hall Property, Tonopah, Nevada: private consulting
report prepared for the Anaconda Company. '

- 1975 (b). Ground-water characteristics of northern Tonopah

Flat Big Smoky Valley Nevada: private consulting report
prepared for the Anaconda Company.

Rush, F.E. and cC.v. Schroer, 197¢. Water Resources of Big Smoky
Valley, Lander, Nye, and Esmeralda Counties, Nevada: Nv. Dept.
Cons. and Nat. Res. Water Resources Bull. No. 41.

State of Nevada, 1972. Water for Nevada; Hydrologic Atlas Map S5-
5, Average annual evaporation,

Welsh Engineering, 1989, Design for Upstream Construction of
Cyprus Tonopah Tailings Impoundment at Cyprus Tonopah: private

consulting report prepared for Cyprus Tonopah Mining Corpora-
tion.

Other sources:

Drillers Report to the State Engineer.

ESA Geotechnical Consultants, 1986. Pumping test data.
Graham, Ron. Personal communications,.

Van Zyl, Dirk, Ph.D. Personal communication.

- ‘

WILLIAM E. NORK, Inc.

Reno, Nevada 89503




APPENDIX A

DRILLERS REPORTS TO
THE STATE ENGINEER

!
)

(—J

L

—
—ll.\..llu

"

L—J

1

£0568 DPPAIN ‘oudy

WILLIAM E. NORK, Inc.




[

3

1 T

ol

RN

[

(ST i e

LogNo.. &30 Z-
WELL LOG AND REPORT TO THE STATE ENGINEER Rec.... Lzve k... 1045
OF NEVADA Well Now.ooe
\719 % | PermitNow... ...
PLEASE COMPLETE THIS FORM IN ITS ENTIRETY Do not fill in.

Owner... N +9¢ Fameh Inc. Driter..... 2 Oclovee o
Address... 20vnd kountiam Nevada Address... 207848 Elko Hev. . o ze7
Location of well: 214 W..14 sec.5., .5 NA R4L.g imlye Vevada County
O R W AT e
Water will be used for... S50k WO Lo Total depth of well .80 Fhs .
Size of drilled hole...10:3/4 Weight of casing per linear foot. 275 =~
Thickness of casing....« 188 ... Temp. of water.......... Ly

Diameter and length of casing.... 105 . L8O Fm

Date of commencement of well..... D 30'24 ...... 19(’4 ........ Date of completion of well Dece 29 1564

LOG OF FORMATIONS

Water-bearing Formatjon, Casing

Fire?tn é‘gt Thifcelélgess . Type of maferial : Perforations, etc,

0 2 2 Sandy Top soil

2 40 38 bBolders in clay Chief aquif beari .
40 75 25 Sand fine grave 1 in clay lel aquifer (water-bearing formation)
75 1356 60 Dry sand & corse gravel from. 105 ! 1o 1801 .

’ in clay.
135 155 20 Fine water sand & gravel Other aquifers
155 180 25 Corse water sand & gravel
First wa.ter at155' ............ feet

“ t i
fromlOO ............... to........ 180' .......... ft. }

Size of perforations

3/16 2" Long

N9 «ETm
(OVER)




LOG OF FORMATIONS--Continiied

reiltn ggt Thickness

Type of material

CASING RECORD
. ngé I}Z%? ff;’t Length REMARKS—Seals, G'routing, etc.
103/¢ © 180 180
i
i
|
L *
1 s
{ ‘ GENERAL INFORMATION—Pumping Test, Quality of Water, etc.

bailed Tested 600 gal. 30 mirnutes.

WELL DRILLER’S STATEMENT

4 ‘
TLS well was drilled under my jurisdiction and the
abwve information is true to my best information and
belief.

| A.O.Large
L Signed iy o

By e
I

L ' License No.... 397 e
Dec. 31. 1964

(Not to be filled in by Driller)

SRRSO 0110 1 10 0 = 0 W s N
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ARV IDIVIN UL rallis RESDOURCES

4o

DIVISION OF WATER RESQURCES

WELL DRILLERS REPORT

Please complete this form in its entirety

ADDRESS.... MW e.ca/ Bl sgede S Nt

STATE OF NEVADA

OFFICE USE ONLY

N/&R.. %~ E /)/;/w ........ County
LT N Ottt
3. TYPE OF WORK 4, PROPOSED USE 5. TYPE WELL
New Well O Recondition [ Domestic [ Irrigation [] Test O Cable [T Rotary [
Deepen 0 Other ] Municipal [ Industrial [ Stock O Other [}
6 LITHOLOGIC LOG 8. WELL CONSTRUCTION C
Matesiat gxg From To T.',‘;El‘ l?::::gte:e:::; ............................ inches Total depth...i. "/ .. ..
Ll 184477 Z b2 Weight per foot..... Thickness
_ Froements 0/7/ + Vo/z‘b//aé &‘5 /g 3 Diameter
Sk Caavsa Ficog G, 273 3/ .inches
oy pa ebeef Sa l(/&,/ 34 376 | .. inches
Ea{_f gray, GFr g6 | svo | inches
Gl {Yauz;/. . S0p V65 | N inches
Sou & Eoghe [Fog LPL | P56 | | inches
Coari Se v o /’:’,/ RsAs | G2 2 inches
Yol e, el Gpr |Fzo Surface seal: Yes [1 NO [T TYPerrmomoommeooooooooo
jggmﬁﬂmfgga,@(; f 20 /7Y Depth of seal feet
ﬁ%&exﬁé&:&t«g/ WX |4r723 Gravel packed: Yes [ No [
X ” | #23 o8 Gravel packed from feet t0. e, feet
Beso éz_%wu el ey /998 | /%3, .
Perforations:
. Type perforation......o.oewoueooeeooocoeeeeeo
Size perforation...........coweeovveocooeoreeee
From feet to. e feet
From feet 0. e feet
From feet t0. o feet
From feet to feet
From feet t0 e feet
9. WATER LEVEL
Static water level..... /2.7.?” ............. Feet below land surface...................
FLOW...ieeeeee GP M
Water temperature................ F. Quality ..o
10. DRILLERS CERTIFICATION
Date started , 19 This well was drilled under my supervision and the report is true to
Date completed..... ..o the best of my knowledge. \ . (1/
7. WELL TEST DATA Name d " /gt _________
Pump RPM | G.P.M. Draw Down After Hours Pump ! '){ l
Address............ le d
e
Nevada contractor’s licgse DUIMDEL.c.cevceeeeeecere et ceems e eea e
. Nevada.driller’s license number
BAILER TEST Signed
G.P.M Draw down feet hours
G.P.M Draw down............ feet ... hours Date
G.P.M...... Draw down feet hours

USE ADDITIONAL SHEETS IF NECESSARY

5471




AIRTAQAVIN UK WAl RESOURULS

STATE OF NEVADA

OFFICE USE ONLY

E DIVISION OF WATER RESOURCES Log No... #8522 P57 o
/ Permit No.... . LZAD .
WELL DRILLERS\ REPORT Basin...... 3. 5"‘2._7__./9_.7_'_2._’,8_5{1. 9
M" RH-142 Please complete this form in its entirety i’
-.J -
1 OWNER.....H/Zei/...C-?.Q.»i_'..t?./é.f..........C.‘.VQM/Q.(ZZK/.........................ADDRESS _________
[
ettt e e
| e e e e ee e et oSk e e s ee oo sooeeeoe .
" 2. LOCATION.... .. v NE.. 1i Seo. 2o 1 <. N/XR... %% E N H o County
7 PERMIT NO....... a’é*‘aiﬁ .............................
3, TYPE OF WORK 4, PROFPOSED USE 5. TYPE WELL
New Well [ Recondition [ Domestic [J Irrigation [ Test O Cable {71 Rotary [
rj; Deepen [} Other 0 Municipal [ Industrial [ Stock 0 Other
) 6. LITHOLOGIC LOG 8. WELL CONSTRUCTION
— - ;V,?;f: From To T:ng;\_ lzn:Sx;LZe:eil;)rlZ .......... inches Total depth...................... feet
Blhevising  — o Jon sres _© 7 | 5 Weight per foot
- Drk. B F Sl - \j;; /4 ¢d 60 Diameter
; . ;o 222 | N e inches
[»1 T T e N kel _|2Zes—| W inches
”_ Zes~ |7 | ..inches
LQ[‘ ’” i 2y7 |3/0 | | T inches
| Loarse Sowd/ v Graye/ 2/ O ¥/ T .inches
r o SOumre ffelq.mégvé S/ 2 #3 g1 | .. inches
(- L |A7 6o/ Surface seal: Yes [J No [J  Type
[j, [2bblea % 2 7 éo/ | 233 { Depth of seal ....fect
B FS Sowd %33 | Z73 Gravel packed: Yes [J No [
L Bk ey 2| le/6 | Gravel packed from............ooooveeeeen........ feet 10 e, feet
{ 6,.»0/, Sqg w o, PLE (/3
CoLr Wik ore Socees 2/3 sz o9 Perforations:
AAave! So & ;// JRep (/270 Type perforation.........c.owwweueeeeeeerecoomeeeooeooooooo
1 etk Rrof Swset - vBeckads, l270 | 2370 Size perforation.........uueeoeoooecoeeeoeooeee
[_- Mol Sa il Rof Guctessfen J70 lyvs 7 From feet to feet
P ctos cifoe. (6 7 Yxdp From feet to feet
- Yolcawied (282 U5 From £et 10. oo feet
D From feet t0. e feet
‘ From........ feet oo feet
L‘ 9. WATER LEVEL
3 Static water level.........oo.............. Feet below land surface.... ...
Flow. GP.M.eeeeeeeeee
E Water temperature................ ® F. Quality.
: 10. DRILLERS CERTIFICATION
,,,,, Date started..... A 7 ol Z 19.4F. This well was drilled under my supervision and the report is true to
[j Date completed Al a 19.6% the best of my knowledge. V\OO?
7. WELL TEST DATA Name ! V7 v, v
- v 4/50”
{ l Pump RPM G.P.M. | Draw Down After Hours Pump
- , Address M) "
/A N
D Nevada contractor’s license number
Nevada.driller’s license number
U BAILER TEST Signed
' GP.M Draw down feet hours
G.P.M Draw down............ feet ... hours Date.
! G.P.M Draw down............ feet ... hours

USE ADDITIONAL SHEETS IF NECESSARY

5471
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(mn,-mvmoN OF WATER RESOURCES =~ "'~ " V.BEATIL UF NEYALA - . ) ,
ANARY~CLIENT'S COPY ‘ ) - ’ : T ORI U, m-,-,
. LINK—WELL DRILLER'S COPY DIVISION OF WATER RF.SOURCES Log No
o \ ' - Permit No i
(T, WELL DRILLERS REPORT | Basin
. w 4 Please complete this form in its entivety
) ErRANAGONIA. CODRAX. QA ADDRESS...... 0.0 Box._ 1268
g 7 onepah.. Nevada BQOhQ
LOCATION. B Yo B ¥4 Sec. 3 T a N ROALLE Nye Coynty
| | PERMIT NO 0521 _
3. TYPE OF WORK alining  PROPOSED USE 5. TYPE WELL:  *
I New Well  [X Recondition [ Domestic [ Irrigation [ Test 0O Cable (O Rot‘ni'yJ |
] U " . Deepen O Other O Municipal [l Industrial (3 Stock 1 Other [, R
rl 6. LITHOLOGIC LOG 8. . WELL CONSTRUCTION .
__J Materlal m‘;a: Trom To 1323 Diameter hole....... YA N inches Total depth.. 8&26 .......... .fcct
Casing record
3 sand & grav. w/bldrd, 0 1101 13401 Weight per foot Thickness..ia 3% crrccee.
i ] wend & gravel 110 1 WO A Diameter ‘ From . To '
[ Cem, gand & £ray ol 101 1601 20 B .29 ....inches +1 foet 820 feet]
’q—‘i—m—ﬁravel lgo 140 __;:LQ,___ rre reeeerterereanssesanseane inches fect foet
‘ v elnv. otikd er 190 | 220 ) )
i e e T ] B
~ lard clay 2571300 |3 e ot foot
 Cem. grovel 3001 3501 50 ) oot foct
E .Cem‘ fine sand 150 200 10 Surface seal: Yes ?f No [] 'l'ypc.......(-‘./.(’z'ment
‘< ! g}g_m,__ﬁnﬁ_.gnfwel 300 380 At Dcpth of seal...coocceiireerannne .)) ............ . e feet ‘ .
e I LG L I I
= I . LM M Sl Gravel packcd from...... 80 feet to 826 fect i
Hard aendy ¢1ay o W7sL 35 i
vand & gravel ool 5001 24 | Perforations:
Cem,_sand & gravel oo | 8ho | 30 Type perforation....... ... [T T R0 K o 1 R m———— ]
Tan clay 580 | GhO L 60 Size perforation....J /,i?.: o L rawe
Tan gandy olay ()“0 660 2 From fcet to. fect y
Cem, coarge sand 6601 6801 20 | From... foet 1o feet
- Tan o sancgtone A0 PO 20 ] FroM e fcet to. fect & ’
. Cem. smpll gravoel o4 L 2151 A1 FEOMMr . semrmrensrereesesssasssssssssssss feet to foot |
Tan sandatone w/atkd 218 el FIOML . erceneeveevsmmmsasmasnenssssnianess feet. to foot | |
- aandy_ clay 762} Sl : —
. Cem. sand & grAv. . cho | st 6 1o WATER LEVEL 1
Tan asandy clay sl PeA 1 21 ) Static water level........ S5 Feet below land sutfact....cemmennes: !
 (Grey. brn & dk. red frock 6l B0 1 13 1 Flow  GPM e
E Dark grey rock 609 arGl 17 Water temperaturC... .. erss *F. Quality..o-.. ‘ »4 |
, 10. DRILLERS CERTIFICATION y
Date started Au"’a“f’t]g ! |

This well was drilled under my supcrvhlon and the report is tme t
the best of my knowlcdge .

Date completed

i

7. WELL TEST DATA

Name... ,[‘”QM.P Q” DRILLT_N(: GQs.s INC *
= A P e 3215 Cinder Lane -
Pump RPM G.PM. Draw D After Houss Punp ,
mnp raw Dowty er Hours Puin Address l_‘f)'f-}“"y'e ‘Y‘ 18 . Nevada 89 loj .
Nevada contractor’s license number 2 86A.
Nevada drnllcr s hccnsc number 584
BAILER TEST Signed ,7’ el e ”1 /’4/ 0 n/’?«a—v"/1 ,‘,‘ ‘J
(X 3 Y o Draw down........... feet  ovemnenne hours 2 ; \
Draw down.......cen feel  coveeseens houors Date... ~Novemher. Ak 989 ....... . ‘
Draw down........... fect i hours L ;
USE ADDITIONAL SHEETS IF NECESSARY ‘ con e ‘
»,.:x. SPTTYTE speweTpvy S R R PR R T T Rar LY R i seas bt o oy e ._..u.i.u_.".% |
* i
|
|
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WHITE—DIVISION OF WATER RESOURCES . STATE OF NEVADA B b

CAIIARY—CLIENT'S cOPY O¥FICE USE ONLY

PINK—WELL DRILLER’S COPY DIVISION CF WATER RESOURCES Loy No°7/ 5 77
) Permit No‘#jzo
4 WELL DRILLERS REPORT BaSIOcceceeceee e
Please complete this form in its entirety
I. OWNER.Anaconda Copper Co, ADDRESS.....P,0, Box 1268
Tongpah, Nevada 89049
2. LOCATION..SE 4. SE 1 se.. 35 T 6 NA R4 E Nye County
PERMIT NoO......_40520
3, TYPE OF WORK 4. Mining PROPOSED USE _ . 5. TYPE WELL
New Well px Recondition [ Domestic [ Irrigation [ Test 0 Cable O Rotary 8%
Deepen 0 Other 0 Municipal [] Industrial [ Stock m] Other [
6. LITHOLOGIC LOG 8.36" - 100" wgrpL CONSTRUCTION
Notertal Water | oo To Thick. g:::tix; cl:;:;a ....... 28, inches Total depth...10Q7......... feet -
Sand & grav, w/ clay 0 120 | 120 | weight per foot Thickness..,250...........
Clay w/ gravel 120 | 140 20 Diameter From To
Gravel 140 143 S R 3Q inches ... feet] ... 99, feet|
Gravel w/ clay 143 | 168 25 20 R #2. feetl 1007 feot|
Light gravel 168 | 175 ? o feet feet|
Cemented gravel 175 1200 25 inches feet feet|
Clay w/ sand & gravel 200 | 220 20 inches feet feet |
ravel 220 245 25 inches feet feet f
Qand 25 257 12 Surface seal: Yes [ No 0 Type Cement |
Clay 257 275 18 Depth of seal 100 feet |
Clau,/ gravel 275 280 5 Gravel packed: Yes KX No [J ‘
Cemented gravel 280 320 Lo Gravel packed from 0 feet to..... 1007 feet ;
Qlay w/ gravel 320 | 400 80 :
Clay & cemented grave]l LoQ L20 20 Perforations: |
Cemented gravel L20 | 4ho 20 Type perforation....Double saw cut ;
Hard clay i LLQ bl s 5 Size perforation 5/’32 x.3" ‘ ‘
Cemented gravel Ly g 519 74 From 721 feet to 1007 feat ‘
Broun clay & gypsum 519 | s25 6 | From.. feet to feet |
H4. sandstone, some ¢l ay 525 555 30 From feet to feet }
Brn. clay w/ sandstone, #n gral 555 | 588 33 1 From feet to feet
Cemented gravel 588 | 598 10 | From feet to feet |
Brown. cl ay w,/ gravel 598 405 Vi
Hd. sandstone, sandy claj £05_1_ALO 35 | . WATER LEVEL
Sandy clay 640 | 676 36 I static water level..... 470 . Feet below land surface................... |
Cemented sand & gravel 6726 | 760 84 ' Fow GP.M “
Grey clay 760 80l Ll Water temperature........... ... °F. Quality
Hard mud, stone 804 | 806 2
(continued) A 10. DRILLERS CERTIFICATION
Date started... : June..30 » 19.80.. This well was drilled under my supervision and the report is true to
Date completed August..30 , 19.80.. the best of my knowledge.
7. WELL TEST DATA Name THOMPION. DRILLING. CO. . INC.
= After Howrs Pos 3215 Cinder Lane
Pump RPM ——t{oewbom| AMebowPmp ) e Las.Vegas,.Nevada.. 89103, ...
Nevada contractor’s license number..... 42864
Nevada 'driller' lices;ycr e
|
BAILER TEST Signed %&(/‘él /M ‘ |
G.PM... Draw down............ feet ... Jhours - 7 1
G.PM... Draw down feet hours | Date.......Septenber. 8, 1980

G.P.M... Draw down feet hours

USE ADDITIONAL SHEETS IF NECESSARY 5471 wuiPBso
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WHITE—DIVISION OF WATER RESOURCES

CANARY—CLIENT’S COPY
PINK—WELL DRILLER’S COPY

DIVISION OF WATER RESOURCES

STATE OF NEVADA

Log Noweeoreeeeeee o,
Permit No....ooo......
Page 2 of 2 WELL DRILLERS REPORT ;PO
#2 Please complete this form in its entirety B
1. OWNER........ Anaconda..Copper..Co.. O
2. LOCATION..8B...%. . SE_. . ¥ Se..35 T é N/X R..%R41 F Nye. .o, County
PERMIT NO- e B0ttt
3. TYPE OF WORK 4. Mining PROPOSED USE 5. TYPE WELL
New Well 3 Recondition [ Domestic [ Irrigation [ Test 0 Cable (O Rotary g
Deepen 0 Other O Municipal [ Industrial ] Stock O Other [
6. (continued) LITHOLOGIC LOG 8. WELL CONSTRUCTION
- . Diameter hole....................... inches Total depth..................._. feet
: W k- PR
Material St:a‘f; From To Te:s Casing record P
Soft _brown cl ay 804 837 31 Weight per foot. Thickness.....................
Soft grey clay 837 | 840 | °3 Diameter From To
Tan silt, stone & cemented | | T | i hes feet feet
gravel stks. 840 888 | 48 inches feot oot
Dk. grey sandstone 888 905 | 17 inches feot feot
Soft brown clay 905 940 | 35 inch feet feot
I oL, L s ee e
Gravel 2 : inches feet feet
Hard sandy clay Ol 960 | 16 inches foet foot
Cemented sand & gravel 960 970 | 10 Surface seal: Yes ] No (]  Type
Clay w/ gravel 9720 | 972 | 2 Depth of seal feet
Gravel 972 977 5 Gravel packed: Yes [] No [J
Clay 977 980 3 Gravel packed from feet to feet
Glay w/ gravel 980 990 | 10
Glay 990 11007 | 17 Perforations:
Type perforation
Size perforation
From feet to.... feet
From feet to feet
From....... feet to feet
From feet to feet
From feet to feet
9. WATER LEVEL
Static water level..........ooooovoooo Feet below land surface....................
Flow. G.P.M
Water temperature................ ° F. Quality.
) 10. DRILLERS CERTIFICATION
Date started Jung..30., »19.80.. This well was drilled under my supervision and the report is true to
Date completed August. 30 , 19.80.. the best of my knowledge.
7. -WELL TEST DATA Name...... THOMESON DRILLING . CO, . INGuor
Pump RPM G.P.M. Draw Down After Hours Pump 3215 Ci nder Lane
Address... Las.Vegas, Nevada. 89103, . .
Nevada contracior’s license number....’:&ZB.éA.....
Nevada driller’s license number 582 .
BAILER TEST Signed../. cé'é‘”/% /%)n F2 7
G.P.M Draw down............ feet ............ hours
G.P.M... Draw down feet hours Date..........S.ﬁP.f.a.Q_mb.e.r 8..1980 oo
G.P.M... Draw down feet hours

USE ADDITIONAL SHEETS IF NECESSARY
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[' , 0 BLALE U NEYALA W g : v
| b & "CANARV—CLIENT’S COPY AT R, R OFFICE USE ONLY
J " PINK—WELL DRILLER’'S COPY DIVISION OF WATER RESOURCES Log No .
' . Dy )/- "Permit No
CPW=3> WELL DRILLERS REPORT Basin
| #1 : I age 1 of 3 : Please complete this form in its entirety
%I, owNER..Anagconda.. Copper Co. ADDRESS.....555. Seventeenth S+.
Denver,.  Colorado o
r 2. LOCATION.IJ v, NI Vi Sec...f T, o) N/s RS9 g Nye County -
U PERMIT NoO.....35776 -
3. TYPE OF WORK 4. PROPOSED USE 5. TYPE WELL
New Well 1 Recondition [} - Domestic [ Irrigation [ Test (] Cable Rotary K
[‘J Deepen (] ther )] Municipal [ Industrial Stock (] Other O :
6. LITHOLOGIC LOG 8.0-100"' -36"WeLL CONSTRUCTION 100~
, - Diameter hole..2 8 inches Total depth... 1090 feet -
[_) Material gf;:; From To ]:‘g::‘ Casing record P Y
Sand & gravel Q 30 30 Weight per foot. Thicknessa.2.50............
71 Baulders, sand, cem,ghav., |30 Lo 10 Di From e
L} Sand % cem. gravel 49 100 60 20 i1 ches 2 feot] 1OLS.  feet
Grav.,some cement, atks 30 i ohas 41 foot 100 feat
. _of sandalone 100 {120 20\ T feet oot
[‘r Cem. grav. & sand 120 [0 |20 b o o
Sand, gravel, rocks 140 {155 | 15 § ™ oo feet feet
{ ~ Cem. sand & grav,, gofe = i ches - feet| |
‘ sandstone . 155 (162 4 Surface seal: Yes F] No [ Type Gene-t... ;
ge[ﬁ. Erav, NG I‘O.Ck? 162 172 10 Depth of seal 1nn ) feft ‘j
. Sandstone, f:'riw. du- gand %g% %gg 13 Gravel packed: Yesy® No [] : |
s lemn. grav, w. 8an _ Gravel packed from.....100 feet to.....1 Q90,5 feet
Sandstone & gravel 185 1189 M @ | ,
wiravel & cem. grav, 189 {205 16 Perforations:
| Grav., & coarse cand 205 | 242 37 Type perforation. 1111 ad :
B sand_ & gr 2h2 | 280 38 i i /8 x £ 6 e arg
. Cem. sand & g1rav, - Size perforation 1' x..3 a0 centers _
'L Grav./elay, cem. grayv 280_1 285 5 1 From.....715 fect to..... 101 % o feet
Small cem grav, 285 1312 27 From feet to foet
1 Sand, grav. & brn. eolhy 312 | 3130 18 ! From feet to feet = |
Sandastone 330 1 335 5 From ! feet to U feet’
. Grav._& com, grav, 335 1 311 a From . feet to feet® |
- Sandy clay 341 | 3hy 1)
| Fine sand 35 | 3450 5.4 9. : WATER LEVEL
“~  PFine grav, cem 350 | 360 10 Static water level.........5Q0.......Feet below land surf wce........... .
Cem,cand & grav. ,sompclay 360 34 14 Flow. G.P.M.....
r{ Cem._sand & gray 37211393 22 Water temperature................ *F. Quality
i Sandy_clav : 393 1395 2 -
T T (continued) , 10. DRILLERS CERTIFICATION L
- Date started Qn-ro})pr iz, » 19259 This well was drilled under my supervision and the report is true to *
i . Date completed January. 12, » 1980, the best of my knowledge. N
LT - - WELL TEST DATA Name....... LHOMRSON. DRILLING...CO 0. LNG...
L‘ Pump RPM GPM, Draw Down Alter Hours Pump Tam v 22 1 SNgi r:g gr gg?;) 3
Add LELf Qa8 { /
1200 57 5 e > *
«[ ;888 1 g g ,}9? Nevada contractor’s license number.... 42 364
[ — 2
e 2300 2 : Nevada driller's license number. 582
BAILER TEST Signed........January..16,..1980 )
G.P.M Draw down............ feet ... hours - st // Y /7’ - /74 e
) G.P.M © Draw down............ feet whOUrs | Dale Pl arginiilonct . ot o rgesldboi ity
{ | GPM...n. Draw down............ feet ............ hours ‘ o &
| B
|

USE ADDITIONAL SHEETS IF NECESSARY Lot




; CANARY—CLIENT’S COPY ...

.’W"'a‘lfa-ru"lﬂlul‘ ur "ﬂl!‘.‘ RLUVUKOLY | H a‘l'A'l'E Ul‘ Nnv A _‘““' 8 e . .
{ LJ Ala OFFICE USE ONLY

USE ADDITIONAL SHEETS IF NECESSARY B L S

'PINK—WELL DRILLER’S COPY DIVISION OF WATER RESOURCES 'Log No.
: @“ ... g) Permit No
4 . WELL ‘DRILLERS REPORT Basin
#1 - Pa ge 2 of 3 Please complete (pm form in its entirety
. OWNER..Anaconda.Copper..Ca... ADDRESS
- 2. LOCATION..NE.. v [E 14 Sec. 2 T....5 N/X R..51....E, Nye County -
U . PERMIT NO 352726........ . ‘ _
3. TYPE OF WORK . 4. PROPOSED USE 5. TYPE WELL
New Well [J Recondition [ Domestic [} Irrigation [ Test | Cable O Rotary [J -
U Deepen 0 Other 0 Municipal [} Industrial [ Stock 0 Other O ‘
. 6. (conti nued) LITHOLOGIC LOG 8. WELL CONSTRUCTION
’ W N Diameter hole.......................... inches Total depth ifeet’
] | Material Star | From To Thick Casing record
Cem._ sand & grav, s 395 1427 32 .l Weight per foot. Thickness......................
— Hard sandy el ay lw? o 15 Diamoter From e o
J Coarase “"‘\nﬁ & £Iav Wh2 Ll n 3 inches feet - feet ‘
Hard t"nndy o | ay & orad IJJ.L‘/‘{ Uao 1?2 inches font feet| - J
~— Bra._clay & sang Le2 | WGy 5 inches foot S P
| Sand-& - gravel a7 520 53 inches foot ’ feet|
L Ce_m._ sand-& grav, 5201 500 26 inches feet feot| i
Sand,—grav,, some cluy 5961 600 Ly inches fect| * —
| Brn. ”1 a3 & sand 600 605 5 Surface seal: Yes [J No [J  Type ' v |
__i Sand, gwm wlatlks com sray 6051 621 16 Depth of seal feet. . |
Cenf.L. grav U/ stks loose grav bl 1625 4 Gravel packed: Yes [J No [] .
/“25 639— 5 Gravel packed from feet to, ; feet ' |
gravel 630163 | 13 L o
L3V, Sone—-rook &l 3 L67 20 Perforations: .
']‘2},’ R BN 66316 75 12 Type perforation :
FaV. & Coarae—uianl 675 1690 12 Size perforation " g
°n, glay 692 1204 | 12 I From feet to R YT
rav. & cl ay 204 1208 I From . feet to ' o ﬂ.ct.:; i
: gravel 208 |24y 37 From N feet to. erereige e 0L
v Hard brp, clay & sand 25 1810 L 65 | From . feet to "f%';,-f’f,f- -
i Sandstone & clay 81018201 10 | From feet to, : e B0t |
. #Fine cem. gravel _ 8201830 1 10 — : g —
| ‘; Cem—sand—i—gray, 8301 89 19 9 i WATER LEVEL ' 3
o b andy clay 8hg | 8ee 6| - Static-water level........coumrrrrrueucene.. Feet belov: land surface.....‘i............L, 1
~'Sand,_grav., clay 855 | BER 3| Fow. GPM S
ni Pro. Cld.,v 858 862 b |- Water temperature................ *F. Quality
U Sand Erav., sandy clidv 862 {945 83
s ( continuad ) . 10. DRILLERS CERTIFICATION
e 'X- Date star ted..... = » 19 This well was drilled under my supervision and the report is 'true t
L{ . Date completed , 19 the best of my knowledge. Rt
2 - WELL TEST DATA Name........ SUQUBSON . LI LLING GOy INGL.
A\ B x Pump RPM G.P.M. Draw Down After Hours Pump 32 1 - ('l‘nd er Lane = -
T Address........ a8, Yegis,. Nevada 89103
) Nevada contractor’s license number. L2864
T - Nevada driller's license number 782
y ’ . , 4 “/ /
o BAILER TEST Signed. oa it et L f\m D
CGRM.ieniin, : Draw down............ feet o
G.PM.......... Draw down............ feet Date Aanary.16...1980 -
E GPM ' . Draw down............ feet o S
i ' ! ' ' i ‘
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CANAR"—-CLII!.NE’S cory L OFFICE USE ONLY
j-‘:' PINK—=WELL DmLLm’s CoPY . DIVISION OF WATER RESOURCES Log No :
-7 . U r “ T I Permit No.
sl WELL DRILLERS REPORT Basin
H1 - P age 3 of 3 Please complete this form in its entirety
] -
. OWNER..Anaconda. Conper. Co., ADDRESS
~ 2 LOCATION..NE v  NE 14 sec. 2 T 5 NS R.51_E Nye County. .
U PERMIT NO ' N
3. TYPE OF WORK 4. PROPOSED USE 5. TYPE WELL ,
B New Well [] Recondition [ Domestic [ Irrigation [ Test 0 Cable @  Rotary O
Dcepen | Other | Municipal [J Industrial [ Stock 0 | Other ‘
- 6 (continued) LITHOLOGIC LOG 8. WELL CONSTRUCTION
Diameter hole inches Total depth feet
w ick- P
[\’ Material St?z:tc; From To Tr'nc:s Casing record T
. Sand & Zrav., Ql 9 Q50 g Weight per foot. Thickness........................
| Sandy clay w,/ gravel Q80 Q65| 1 A Diameter From To
L Sand & gravel : 9467 970 5 inches font
Sandy clay 19 70 Q85! 15 inches feot
7 Gravel, cand & clay 98_“ 990 5 inches o foot
! Coarse sand & gy avel 990 Q98 8 i ches P
T Cemented gand Q98 11005 7 i cheg seet|
— vand-& gravel 10051101451 10 inches foat]
i Hard hrn sandy clay 101 51090 75 Surface seal: Yes 7 No [ Type S
Depth of seal
Gravel packed: Yes [J  No [J ‘
Gravel packed from - feet to.
Perforations:
: Type perforation.,
‘ A Size perforation.... : :
L From feet to.
— From : feet to. ;
- : From feet to : i
’_J . From feet to e .
. From . feet to
- -
v 9. | WATER LEVEL
- Static water level. .o, Feet below land surface .................. :
- Flow G.P.M et ]
[ ] ' " Water temperature................ °P. Quality '
LT 5 ” 10. DRILLERS CERTIFICATION I
§ ~
- . Date started : C'tObG;I' 1? ’ 19?3 This well was drilled under my supervision and the report is true to
! ‘. Date completed Januanry. 12 ’ 198 : the best of my knowledge. _ L
L ' . '
X2 WELL TEST DATA Name........ HOMPSON. DRILLING. G0, INC.
N 215 Cinder Laune
] - Pump RPM G.P.M. Draw Do After Hours Pump 321 .
h ‘ —2 — Address.....Laa. Vegas,. Nevada 891 03
Nevada contractor’s license number... L2864 Bl
3 Nevada driller's license number. 582 '
: © BAILER TEST Signed / ,w/ m/ / /Z/»L,z/—.zov ,é
‘G.RM : : . Draw down.........fcet  .........hours ‘ P
G.PM.... " Draw dowa............ feel . hours Date Janvary..l 642280
P GPM... Draw down feet houts :

USE ADDITIONAL SHEETS IF NECESSARY o o e




| -*"CANARY—CLIENT’S COPY
V" PINK-—-WELL DRILLER’S COPY

‘Page 1 of 2
Well "&'@

' 1. OWNER

J WHILTE==DIVISIUON. UF WATLTEK I(ILBUUI(LES

Anaconda..Capper.Co

STATE OF NEVAVA EE e WA

DIVISION OF WATER RESOURCES

WELL DRILLERS REPORT

Please complete this form in its entivety

OFFICE USE ONLY
Log No.

Permit No.

Basin

ADDRESS. Nevada.Moly. Pro wrvt

USE ADDITIONAL SHEETS IF NECESSARY

0-627

g

DU NSRS WO ST

PO 30X 1288
; Tonapah,..Nevada... 89049 ‘
.. 2. LOCATION.. .G % A}zl\l Vot Sec.... 2 T. 5 NS R.U1E Hye ..County
U PERMIT NO........L 0 ARl 7 \‘ - _
3. TYPE OF-WORK ‘ 4. Mining PROPOSED USE 5. TYPE WELL
7 New Well @ Recondition  [] Domestic [ Irrigation [J Test 0O Cable [J- Rotary [#@
[_] Deepen 0 Other (] Municipal [J Industrial [] Stock 0 Other ] .-~ ¢
q 6. LITHOLOGIC LOG 8. 36" -100* WELL CONSTRUCTION E
- Diai hole 28 inches N e 1 010 NENN S
L o T | rom | o | | D o R
Sand & pravel 0 3 34 Weight per foot Thickness.....a.2.50.......
(] Sand, gravel  boulders 34 | 2001 166 Diamoter From To
| | Boulders fin gand ' 2001 2201 20 20 inches Ao feet] L1300 feet
sandy clay & gravel 2201 2401 20 . foet feet
— Cem. sand & gravel 210 | 4501 210 . feet feot
‘ Tan _clay ';0 ’1'5 3 .q inches feet feet
- Cem, siand & gravel 4531 5031 50 ) o fect fect]
. Cl ay 503504 1 inches feet feet]
‘ ﬁnd & Hrﬂvel ‘3014 t;’lo 36 Surface seal: ‘YCS B No[] Type Cement <
. ’L‘an aandy clay w/sand/ersv, s4q 572 | 32 Depth of seal 100" feet
‘:> sand & gravel a72 588 16 Gravel packed: Yes ] No [J
e T an_gandy eclay w/gravel 5881 6001 12 Gravel packed from.....1.0Q. feet to...1.300 ot
{| )} 3and & gravel 6001 674 | 74 - |
" Tan _sandy clay 67U | 679 g Perforations: L
o Sand. & gr‘aveﬂ 670 6()‘; 1 6 Type perforation i 11l . 8laots }
| Tan sandy clay 6951 2061 11 Size perforation...5/32..%..3....20. rows..dbl . cut |
J Sand & gravel 706 1 711 ) From 700 feet to 740 fect ‘
r!"m aandy cl ay 714 723112 From 800 feet to 1.3Q0. feet ‘,
[ 2and & Zr: avel ??'{ ?8? 49 From feet to. feet. |
j Tan sandy clay 7821 29721 .15 From feet to fect’ ‘
- Sand & zrrqye'l 292 1 802 5 From feet to, feet
— Tan sandv clay 8021 8031 1
3 Hard cem grav,w/stkel clayl 803 | 860 | 57 9, 561 WATER LEVEL
L sandy cl aV 860 875118 Static water level...... .98 ... Feet below land surface.........ooooe...
Gravel 8751 8801 5 0 Fiow GPM
(] Cravel w/clay 1 oyers 880 | 900 | 20 Water temperature............... °*F. Quality.
_J sand & sravel . 900 | 9h1 | 44 : |
: lteontinued re. <) 10. DRILLERS CERTIFICATION !
- Date started Augunt. 22, » 19 £0 This well was drilled under my supervision and the report is true to |
; Date completed Qctoher. .30, . 19 80 the best of my knowledge.
- \ i
7. - WELL TEST DATA Name.. THOMPSON DRILLING:'CO, , INC.
. 3215 Cinder Lane
L Pump RPM G.P.M. Draw Down After Hours Pump Address Las Veras, Nevada 89 103 J
Nevada contractor’s license number. L2864
Nevada drmeg} license number....... 582/
. 7 s / /7 T o
BAILER TEST ‘ Signed.c bt La e Ll Ll A
M Draw down.....feet e iours - ‘ o
o Drn don ot ours | Date.. NOVember. 19, 1980
GPM.. . Draw down feet hours



| :

!"' " Mklllb-—UIVlblUN U WALLK KESUUKULD
hy - CANARY—CLIENT’S COPY.
‘ et PINK—WELL DRILLER'S COPY
[

DIVISION OF WATER RESOURCES

SIALE UK NEVYADA

" oFFICE USE oNLY ¢

. Log No
d‘__‘: ’ Ps 1ze 2 : : Permit No,
) ¢ o WELL DRILLERS REPORT Basin
f __,1 Well # é Cf) Please complete this form in its entirely ‘
M 1. OWNER Annnrmdn Copper..Ca ADDRESS..Nevada. oly P]"o'mo't'
S i P.0..Bax. 1268.... . '
. : i Tonapah,..Nevada... 89049
2. LOCATION....SE. v NE.. % Sec..2 T Sererrren N/BC R, L E Ny.e County .
| PERMIT N lm rf?lmL ) '
L = == =
3. . TYPE OE. WORK 4. M ini ng PROPOSED USE 5. TYPE WELL E
N New Well Recondition [] Domestic [ Irrigation [] Test 0 Cable O Rotary i
{ J Deepen . [ Other 0l Municipal [] Industrial [] - Stock 0O | Otherg.
6 (Continued) yrnoLOGIC LOG 8. 'WELL CONSTRUCTION .
LJ Matortal ; 2‘{;‘;.“; From o .I;llﬂe::_ lgi::;wrx; cl:;: inches Total depth fPTe't
C‘Lf:'.ly sandy-clay ! al1 | 980 39 Weight per’ foot ' Thickness......euceeeruennec.
i ] Nen,., gsan r'! ycl. '1\1 980 110001 20 ~ Diameter From N To '
- Bl—-ﬁ—s-elﬁd% 1 105 a¥=S_- 1000 100¢ 8 inches fect feet
Cemented mod.gravell —100841034 1 23 inches . fect ; feet
e Y rons ETErANS T " fe
! HER—Sa U S 5oRE 50 Lt > inches feet , ; feet
— Brown el SN - 1042 1045 3 inches fect ' feet]
~ Hévdark sandstonewharav 1ol 11063 | 18 inches _ feet] s foct]
| Brown elay 1063140801 12 | Suface seal: Yes 3 No[] Type - ‘
L Cem~—sand &gravel 108011160180 Depth of seal feet’
Tan—sandy—elay 1160411911 31 Gravel packed: Yes [ No [ :
< wand-&—gravel 11911197 6 Gravel packed from ...feet to. feet |
4 . White olay u 1197 1200 | 9 R, o
S White-—gsh 120411208 1y, Perforations: an ‘
—  Brown-sandy elay 1208 11218110 Type perforation ;
:3 CGravel 12181227 9 Size perforation . i
= Brn.gandy clay & sandstn 1227112371 10 From feet to N O
: Cravel 12372112501 13 || From fect to feet. |
P_T\ GT‘(B;\’[. ol ny 12 ‘;0 1 25? 2 From feet to. ‘ . fect_‘ T
| drown clay 1252 |1258 6 From fect to feet |
- Gravel 12 58 1 ?62 ! From fect to. feet
- Lt. tan clay 1262 11263 ] 1 - |
| Hd. elay & aandstone 12631280 17 9. WATER LEVEL ‘ |
by"“'J -+ Brown' sandy“clay 1280113001 20 Static. water: level. . ... .o b ...Feet below land surface................. |
3 : Flow. GP.M f
B Water temperature................ °*F. Quality. <.
h ; 10. DRILLERS CERTIFICATION ‘
: ) Date starled » 19 This well was drilled under my supervision and the report is true to |
U Date completed , 19 the best of my knowledge. ’ o J
. 7. WELL TEST DATA Name...... LHOMBPSON. DR ILLING. . CQau INC, |
‘ 2 Cinder Lane ‘ }
. D’ ) Pump RPM ‘ . G.P.M. Draw Down After Hours Pump Address ?‘aé5v eras. Nevada 89 103 ‘ |
o N ’ . . " g : |
Nevada contractor’s license nunblber 42864 ‘
AT . Nevada dnllcrs llcensc number 532
A ; - " .
L i BAILER TEST Smned/( i // < / 7 //1//"] A LR o
= GPM Draw down........... feet ompchours | N , r g
G.P.M.. Draw down............ feet ... /... hours Date. NQYme er..19,..1980
{ 1; G.P.M Draw down............ feet ............ hours ‘
‘ 1

USE ADDITIONAL SHEETS IF NECESSARY

B U SO P SO e VNI

0621 iR
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o WHEYR=-DAVISIUN UF WALEK KESOUKUES

C/NARY—CLIENT’S COPY
PINK--WELL DRILLER’S COPY

DIVISION OF WATER RESOURCES

Log No.

OFFICE USE ONLY " *

L, Permit No
’ WELL DRILLERS REPORT N Basin....
Weld—Hr— Please complete this form in its entirety (
o OWNER.....Anaconda..Capper..Co ADDRESS...Rast. Qffice. Bax. 1268
Tonopah...Nevada...89049
2. LOCATION..NE.....3%.. SE... % Sec. .2 T 5 N/SERw Lo B MDDAM. ... ... Ny County
PERMIT NO......H2U480.. Waiver. Q058 :
3. TYPE OF WORK 4Mining  PROPOSED USE 5. TYPE WELL
New Well {5 Recondition [ Domestic [} Irrigation [ Test 1 Cable O Rotary g
Decpen O Other (] Municipal ) Industrial [ Stock 0 Other [] .
6. LITHOLOGIC LOG 8. 36" 0-100QWELL CONSTRUCTION
N Diameter hole......28 inches Total depth.....1.300.." feet
Material g{::g From To 'I;I::sk Casing record P . 3
Top soil 0 101 10 Weight per foot. Thickness..a. 250
Sand & gravel 10 791 69 Diamet From
Cemented sand & grave] 7291 821 13 30 inches 2 fect] o 1_(_3_9_ ..... feet
Sand & gravel 821 981 16 29 inches ... Fhoteet] 1300 feet
Cemented sand & gravel Q81 160 | 62 inches font | ot
28nd & gravel 1601 2004 4o § ~ inches feet feet
wand, grav. & sm bldrs, 200 2551 559 | inches font feot
Tan sandy clay 2551 2721 17 inches font font
Sand grav, & houlddrs 2721 2801 8 Surface scal: Yes F No []  Type...COMmERt..
Sand & f"rdvel ?80 320 LIO Depth of seal 100 foot
Gravwel w/ houlders 320 L 3401 20 G el packed: Yoo E  No O 7 -.
l}I’QWl’l sandstone 340 1 3601 20 Gravel packed from......1.00 feet to.....1 300........feet
b 2and & gravel 360 | 390 | 130 , : S
" Sand & grav. w/ el ay_atkd 3901 4401 50 Peiforations:
sand & gravel 1“-&0 11»66 26 Type perforation Mill alots o "
Gray sandstone NOA| 47h| 8 Size perforation.....1 /8. %. 3. dh)_cuk 20 Tows
Cemented gravel hoh | 93] g From 800 feet to........1.3Q0 feet " |
Tan sandy clay 4931 498§ 5 From fect 1o feet
L)and & E’I‘avel i “98 520 ?2 From feet to . feet., "
vand & grav w/ stka lel ay | 5201 shol| 20 From feet to feat-
Cemented sand & grayel sho | 6171 77 From feot to feet
Tan sandy clay 6172 625] 8 :
Cem. sand & gravel 625 Gh2| 17 9. WATER LEVEL
Tan_gsan dy clay 642 | 661 19 Static water level........ 526..... Feet below land surface.............eu.....
Cemented gravel 661 | 7001 39 Flow. GP.M
Tan ¢l ay 2001 7221 22 Water temperature................ °F. Quality
Cemented gravel 2221 86011138
(continued) 10. DRILLERS CERTIFICATION
Date started Novem her..2 - 19. 8’0 This well was drilled under my supervision and the report is true to
Date completed January 1 l ’ 198]* the best of my knowledge.
7. WELL TEST DATA Name...... LHOMPSON. DRILLING CO,, INGC. ‘
3215 Cinder Lane S
P.M. D D After H P .
e B oM - 1 Address... 1.8 Vegasi. Nevada ;89103
Nevada contractors license number L" 286A
Nevada driller's license number 582
BAILER'TEST Signed 7; o / / /( //1 //J/ >y i
G.P.M Draw dowa............ feet ............ hours '.'
G.P.M Draw down.......... feet oo hours | Date Jannary..21.,..1981
G.P.M Draw down............ feet ... hours

USE ADDITIONAL SHEETS IF NECESSARY

0-627

iR




WAL WYL CE—UEVISIUN UF WALLK KESUUKULY . S S.UALTLE UF NEYADA .- . A D
LM &ARY—CLH&N TS COPY . OFFICE USE ONLY s
PINK—WELL DRILLER'S COPY DIVISION OF WATER RESOURCES Log No
= Permit No ’
- Fame 2 . WELL DRILLERS REPORT Basin
12 - Wel-1--4 "n- Please coiaplete this form in its entirely T
', OWNER....ADAGQNAA. . COPDer. (0. ADDRESS e ‘
_ 2 LoCATION... NBE...v. S .4 Sec..2uieTe .8 N/& R..Md.. B NMOB: U -.Nyef . county
r_j PERMIT No... H2180. Yaiver. /#058. ~ '
3. TYPE OF WORK 4. Mining PROPOSED USE 5. TYPE WELL
7 New Well I Recondition [ Domestic 7 Irrigation [ Test 3 Cable [ Rotary [H
8 Decpen 0 Other 0 Municipal O Industrial ] Stock (] Other [ :
2 L
6. Lcontinued) [yrhorocic Lo 8. 36" 0-100yg;1, cc NsTRUCTION ,
-
Dmmewr hole..28..co........ irches Total depth.1.30Q0.........feet
Wat . Thick- P
Ju L Material Sl:ate; From To ese Casing record 3
. . Qlay w/ gravel . . 8601 8801 29 Weight per foot...... | Thickness...2.5Qure:
'7 C1 dv 880 OOO z0 Dian"‘qtcr Fron
| Cemented ‘gravel 9001 9364 3, | 30 inches ... £.2.......l.feet| ... xam..}é’e? |
Tan_sandy clay 9361 qh2l 3 | 29 inches ... %1 feet] .....1.30Q.... feet
. Cemented gravel . Qli2 141100 ]153 | inches .. foet font
. Cem. sand & gravel 1400 11124 | 21 inches ... feet o feet]
—  Grey sandy clay 1121 1140 1 inches ... feet feet
Cem. aand & gravel 11401 116) 21 | inches .. feet feat
1 Cemented gravel 1161 1 1172 ) Surface seal: Yes B No[l  Type.. Oomend
| | Cem. sand & gravel 117201 1221 &) Depth of seal 100 i foct
' Cem. sand & grav, w/ Gravel packed: Yes f§ No [} . ym )
e —8tks tan g nndy claly 1220 1 1281 A0 Gravel packed from....1Q0.. I feet to...1.300Q feet
J.)'-'Cnm —aand & oravel 12801 1301 20 ! b ) A i@
Peiforations: ; e R
) Type perforation.. 111 _glota. 7
B Size perl.‘oratxoql,[&....}{ d..ghl. .cut .20 rows
- From 800 . feet to 1 300 : feet
From feet to , feet
— From feet to feet -
| — ' From feet \to feet
- - From feet to. M feet . |
B 9. WAT iR LEVEL
Lo — S— — — — [ Static water level....5. 2A........ ..Feet below land SUrface.....cwmeenes |
‘ : 3 T G.P.M 2
r | - Water temperature................ ° 1, Quality.
— . - o 10. DRILLERS "ERTIFICATION
A
- Date started N'overrnjr)er ;"0 ' 192 This well was drilled under my supervnsnon and the report is true to
\' Date completed January.. 14 19 the best of my knowledge.
L
7. WELL TEST DATA ‘I‘JLQMP ON. DL ILLING GO ING.
- 215 Cinde) Lane .
| P RPM G.P.M. Draw Down After Hours Pump : 3 :
| ump raw Address T,as Veﬁ'aji, \IPV'cldB 89103
yosea. 0L
Nevada contractor’s license nu nber 2 A 3. ”,ft
i x\
Nevada driller’s liccnse numbc 58?
. s ‘/
BAILER TEST Signed ,// T aws ,,/(;M. /J 2
G.P.M........ Draw down............ feet .oooeee.. hours .
G.P.M Draw dowan............ feet  eornrrennnn hours Date January. 21..1981
[“ G.P.M.......... Draw down feet ... hours
— USE ADD! INONAL SHEETS IF NECESSARY 0-627 0%“
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WHALE~—DIVISION OF WATER RESOURCES

CANARY—CLIENT’S COPY

STATE OF NEVADA

PINK~~WELL DRILLER’S COPY DIVISION OF WATER RESOURCES 5
NWETLE
ORRECTED COPY Permit No
¢ WELL DRILLERS REPORT Basin..
Well #7 Please complete this form in its entirety o
I. OWNER.Anaconda Copper. Co. ADDREss....Post Office Box 1268
Nevada. Moly Proiject Tonopah, Nevada 89049
2. LOCATION..... SE Y. RE.. ¥ Secon 2T S N/E R AL B Nye County
PERMIT NO... 42479
3. TYPE OF WORK 4.Mini ng PROPOSED USE 5. TYPE WELL
New Well @ Recondition [ Domestic [ Irrigation [ Test O Cable [ Rotary §]
Deepen O Other O Municipal [] Industrial (3 Stock () Other
6. LITHOLOGIC LOG 8. 36"-195'weLL CONSTRUCTION
Material Water | To Thick- Diameter hole.... 28 inches Total depth...l-..z..g.'z. ........ feet
Strata ness Casing record
Sand 0 20| 20 Weight per foot. Thickness..+ 250
sSand & gravel 20 75| 55 Diameter From To
Boulders & lL’ gravel 75 85| 10 e inches +1, feet 193 feet
Sand, gravel, boulddrs 85 | 124 39 20 inches _ +1 feet] .. 1207 feer
Sand & fine gravel 124 125 3 . N B ol
Large gravel 1250 140 15 inchee feet feet
Sand & gravel 140! 180] 40 inches feet teet| |
Grav.,sand & boulders 180 251 71 inches feet feotl |
Boulders 2511 266] 15 | o~ a: Y. N Type. Cement f
Sand & gravel 206/ 327! 61 Dep;ceo:esc;l..lzg.....&fl'.:IQ.O.—1ép2' ot |
_Bgumde?s & avel ggg Zg; f& Gravel packed: Yes (X No 0 o
Gravel pack 100..... feet to..... VA !
Sa s avel Lo Loy 20 ravel packed from feet to.....1 207 feet
Cem. gravel 427| 4471 20 Perforations:
" " &sandstone stksh47| 467] 20 Type perforation..Mill._slats .
" " stks tan|el ay| 467! 487| 20 Size perforation.l/..ﬁXB....db.l...‘C.Ll.t.......z.Q...I‘.O.WS ..........
Tapn sandy clay & gravel | 487] 527 4o From 684 feet to..... 1207 feet
Sand & gravel 5271 567! 40 | Eom feet to feet |
! avel ‘;67 587 20 From feet to. feet ‘
Sandy tan clay & grav. 5871 624 37 From....... feet to feet
' i avel 624 68“’ 60 From feet to feet
Tan clay, sand & grav, 684 7841100
Tan sandy clay 7841 812| 28 9. WATER LEVEL
Sand_&_gravel 8121 884 722 Static water level...... 490 ............. Feet below land surface................
Tan clay, sand & grav, 884111641280 Flow GPM
Grey sndy clay & grav, 1164112441100 Water temperature........ .. *F. Quality \
Gravel & sand 126411294| 130
T 9 Bl 10. DRILLERS CERTIFICATION
Date started anuary b ,» 19.. . Thi 1 drilled und tet d th i
Date comploted March 2 5 9. .8 1 thexsb ::i ‘l) fw;:sy kl;o:v 1;:;; :r my supervision and the report is true to
7. WELL TEST DATA Name.... THOMPSON DRILLING CO,, ING.
= 3215 Cinder Lane
Pump RPM OPM. Deaw Down | After Hours Pump Address. as _Vegas, Nevada 89103 .
Nevada coniractor’s license number. 4286A
Nevada driller’s license number 582 ........
/) -
/ /s ey ,
BALLER TEST Signed. £ cr’//c el 4/ 7 At e A
GPMeeeeeeeeeeeeeen Draw down feet hours
GPM.oeeeeeen, Draw down feet hours DateMarCh31’1981 ............................................................
GPM. e, Draw down............ feet ... hours ( CORRECTED COPY)

USE ADDITIONAL SHEETS IF NECESSARY
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OFFICE USE ONLY
DIVISION OF WATER RESOURCES

Log No.
. Permit No
WELL DRILLERS REPORT | Basin
Pleaso complete this form In its cntirety
WELL #9
1. OWNER..Anaconda Minerals Company ADDRESS...P.0. Box 1268, Tonopah, NV 89049
Nevada Moly Project \
2. LOCATION.. SE. ... . NE 44 Sec.. .1l 1 5 .(@s R.A4Tg Nye .County
PERMIT NO...... 42835 Notice of Intent #0392
3. TYPE OF WORK 4. PROPOSED .USE 5. TYPE WELL
New Well XX Recondition [ Domestic [ Irrigation [ Test O Cable 3 Rotary £
Deepen O Other 0 Municipal ] Industrial X4 Stock n| Other O
6. LITHOLOGIC LOG 8672-1111=24" wprrL CONSTRUCTION
) Diameter holc0'672=}0“ inches. Tot th., Lo 111
mebb; Stcaa Fr:)m Tozs e | Cosing rooung 0 3,3_9_3332' ,0-501=4 é“ii’}/acéndt;; tor
Sand with cobbles . oot.. 18''0.0.Blank 70.58. !
. 5 5 Wught. per foo"'I.'60'\7'é'Fé'c‘jﬁ'sg'."9%1'5"5‘?““"%“""'g7‘1'6“"""‘
—Fine sand w/qravel 9 Diameter Froth ' To
(S.Ome large) 32“X7/l6“ ........ inches 0 feet 150 feet
Coarse sand w/med. grafel 20" %x3/8"  inches 0. feet 201 feet
rock lenses, trace of{clay | 90 193 1810.D, x3/81% . o e T 505" P
ROCk_ 193 198 | e inches . feet] oo feet
2and to coarse gravel W/a | |7 [T e inches feet| .. feet
few clay streaks 194 G0 | e inches .. fect fect
Sand to coarse sand, shall 85 850 Surface seal:  Yes q No [  Type..CEMeNt Grout .
gravel w/some clay streaks Depth of seall. 50! =10 borex32''x7716 conduciar P
Sand. to coars? se'md w/glay n 3 Gravel packed: YesXy No [
stringers (2'-3') I . 0 2 Gravel packed from Q fect to........L09T......... feet
Sand to coarse Sand W/th'n ]]OS' to ]097' cement p]u%‘.. B
clay streaks (50-50) | 945 | 1410 , Perforations: Roscoe Moss .
Fine to coarse sand 1410 | 1426 Type perforation.Standard and Full-Flow
Coarse sand and clay 1426 1450 Size perforation.............. 3432
Brown soft clay and sahd mix|450 | 1520 From. €06 feet to..625. Standard . ro
Fine to coarse sand 1520 | 1535 From ..625. feet t0..905_ FUull=Flow ..
Coarse sand and clay 1535 {1605 From.............905 feet t0.) 105, Standard. . feet
. From..... feet to feet
From..................... feet to feet
9. . WATER LEVEL ,
Static water level......4.78 ... Feet below land swiface...................
Flow. . o G.P.M oo
Water temperature.......s.......° F, Quality. b
8 10. DRILLERS CERTIFICATION
Date started December. 2 ' 19 8.']’. This well was drilled under my sipervision and the report is true to
Date completcd...........f‘.‘.ﬁ.’.‘.g.h...6 » 19 the best of my knowlcdge,
E.E. Luhdorff Co./Div. of Layne-
7. WELL TEST DATA Name................. Western.-L£o..ylnc :
S, e e B0 80%_1326, Moodland, CA 95695
2000 140.9 b6 !
- Nevada contractor’s license number.
Nevada driller’s license number., M.E. Siefer!
BAILER TEST Signed~.....%
G.P.M " Draw down............ feet ........... hours .
G.P.M... ™AW dOWD....oenne. feet ... bours Date May 26, 1982
G.P.M.. down............ feet ... hours

USE ADDITIONAL SHEETS IF NECESSARY { 5471 -0
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APPENDIX B

SUPPORTING INFORMATION
FOR THE MODEL

WILLIAM E. NORK, Inc.

Reno, Nevada 89503
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FLOWPATH

version 2.0

Two-dimensional Horizontal Aquifer Simulation Model

developed by:

Thomas Franz
&
Nilson Guiguer

waterloo
hydrogeologic

software

113-106 Seagram Drive, Waterloo, Ont., Canada N2L 3B8  tel.:(519) 746 1798
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CHAPTER II - THEORETICAL BACKGROUND

2.1 Two-Dimensional Steady-State Flow

The governing equation for two-dimensional, steady-state flow in heterogeneous,
saturated, anisotropic, porous media, is:

d dh) o oh
5;(7;5;)4"5(7},8—);)1:&%)’) =0

where:
T, , T, =principal components of the transmissivity tensor (LT")
h = hydraulic head (L)

Q(x,y) = volumetric fluxes of sinks (-) and sources (+) per unit surface

area of aquifer. This term can represent pumping/injection
wells, evapotranspiration, infiltration, and leakage from

surface water bodies or over- and underlying aquifer-aquitard
systems (LT)

'x,y = Cartesian coordinates
The components of the transmissivity tensor are given by:
T.=bkK, T, =bK, (2)
where:

b = saturated thickness for unconfined aquifers, or aquifer
thickness for confined aquifers (L)

K. , K, =principal components of the hydraulic conductivity
tensor (LT?!)

(1)
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10 Waterloo Hydrogeologic Software -

2.2 Velocities

- The relationship between the properties of the porous medium, the hydraulic gradient
and the groundwater flux is given by Darcy’s law:

_ o g M 3
q, = xxax qy" yyay

where:

9,4, =components of the Darcy flux in the directidns x and y (LT
The components of the average linear groundwater velocity are given by:

9x qy ' (4)
V,=— v, =—

) > 8

where:

8 = effective porosity for flow (dimensionless)

2.3 Pathline Calculation

Pathlines provide a clear visual description of the groundwater flow regime. In a

steady-state flow field with no areally distributed recharge, pathlines coincide with
streamlines.

The two-dimensional characteristic equation of a pathline is given by :

(5)
px,y)= P (xo, Yo)+ | vdt
where p is a vector containing the x, y coordinates of the pathlines, p (x,, y,) defines the

starting point of the pathline (initial condition), v is the average linear groundwater
velocity and ¢ is time.
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APPENDIX C

CALCULATIONS IN SUPPORT OF THE TEXT

WILLIAM E. NORK, Inc.

Reno, Nevada 89503
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EXPLANATION

Quaternary alluvium

Quaternary volcanics (basalt)

Tertiary igneous rocks (undifferentiated)
Mesozoic rocks (undifferentiated)

Paleozoic rocks (undifferentiated)

Production wells

Other wells

Geologic contact

Fault, dotted where buried. querried where inferred

Water level contours (elevation in feet above M.S.L.)

Flow direction

Base map references (7.5 min. U.S.G.S. quadrangles)

San Antonio Ranch, SW
Crescent Dunes
Liberty Springs

Millers

Plate I. Hydrogeologic map for Cyprus
Tonopah Mining and vicinity.
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