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Mr. Don Hopkins Ha/w:& (_o&._\
Lacana Mining Inc. )
P.0. Box 1150 Wetr Weil permct

Lovelock, NV 89419 ﬁﬂBBg

Subject: Water Well Report, Relief Car
Dear Don:

Hydro-Search, Inc. (HSI) was retained by Lacana Mining Inc, to provide
hydrologic consultation for construction and testing of water supply wells
capable of producing 400 gallons pPer minute (gpm) for the Relief Canyon
Project., HSI field representatives observed and evaluated drilling and
geophysical logging operations, specified the casing schedule, and supervised
construction, development, and testing procedures. Results of this work and

listing of specifications and materials used to construct the wells are
presented herein,

Two wells were constructed, One, WW-9, is located in the SW 1/4 sW 1/4,
Section 18, T.27N., R.34E. in valley fill materials. A second, WwW~-5, is
located in NE 1/4 NE 1/4, Section 20, T.27N., R.34E, in consolidated bedrock

materials, Potter Drilling Company, Fallon, Nevada was the drilling
contractor,

Well WW-9, Water Rights Permit 47338 i

This possibility for development of a water supply was tested first because
of its' proximity to the place of use of the water, thereby possibly avoiding
a lengthy pipeline,

The 9-7/8~inch pilot hole for WW-3 was drilled to a depth of 640 feet. The
upper 570 feet consisted of poorly consolidated, interbedded sand, silt,
clay, and gravel. The bottom 60 feet was comprised of consolidated volcanic
rock, Based on the geologic and geophysical logs, and various drilling
characteristics indicating pervious, water-saturated materials, (e.q.,
thinning of the drilling fluid during drilling, lowering of the fluid level
overnight, etc.), a 180~foot production well was designed to produce from
coarse-grained materials in the upper portion of the valley fill. Johnson
well screen and double-standard Perforated well casing were installed
opposite zones that appeared productive from the geophysical log. The
geologic and geophysical logs and well construction summary for WW-9 are

enclosed,
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from 267 to 585 feet. A substantial amount of water was produced from the
lower portion of this pilot hole. The pilot hole was reamed to 13-inch
diameter to a total depth of 560 feet (Well Construction Summary).

PR

Caving problems from about 267 to 300 feet in the breccia and Cane Springs
Limestone (log of borehole) resulted in delays and substantially increased
the cost of the reaming operation, The caving problems were finally solved
by cementing the unstable portions of the hole, Because the major water-
producing zone occurs from about 440 to 560 feet, the water-production
capability of the well was not affected by the cementing of the interval
between 267 and 300 feet,

- ,An attempt was made to case the lower portion of the hole with 300 feet of

’10~3/4 inch 0.D., double-perforated pipe and low carbon steel Johnson well

screen. The casing string hung up at about 279 feet near the top of the
cemented zone, It appears that a constrictiocn or dogleg occurs in the hole
in the general area of the previous caving problem., At this point, an 8-5/8
inch O.D. casing string consisting of double perforated pipe and Johnson low
carbon steel screen was installed for completion of the well as shown in the
attached Well Construction Summary,

Test Pumping
A vertical line-shaft turbine pump was installed in WH~5 at a depth of 250
feet for development and test pumping purposes., The pump was installed by
William P. Wilson, Inc., Fernley, Nevada, The static water level prior to
development was 49 feet. The well was developed by surging and pumping for
about 3 hours. Very minor amounts of silt were observed in the discharge
water. During initial development pumping and after the first few surges,
the water was a brownish color for 10 to 20 minutes, possibly due to removal
of foaming agents used during the drilling process. Near the end of the
development process, the water remained clear, even after surging. Water
level recovery was rapid, rising from 152 feet to 51 feet in about 5 minutes,

A step-drawdown test consisting of 4 steps was conducted on WW-5, The static
water level prior to the test was 49.02 feet, The final 2 steps were
extended in an attempt to evaluate any limitations on the well's capacity or
hydraulic barriers in the aquifer, The information from the test is
summarized in Table 1 and the data are presented graphically in Figure 1, The
relationships between drawdown, yield, and specific capacity are shown in
Figure 2. The well's recovery was monitored and is also shown in Figure 1.
After 100 minutes of recovery, the water level was only 0.52 feet below the
pre-test level,
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Elapsed
Duration Time, Drawdown, Specific Capacity,
Step minutes minutes O, gom feet gon/£t
1 120 120 360 - 21,54 16.7
2 120 240 500 47,23 10.6
3 180 420 640 77.23 8.3
4 210 630 660 85.06 7.8

Higher pumping rates could not be maintained during the pumping test due to a
clogged fuel filter on the diesel engine, Following termination of the test,
the fuel filter was changed and pumping was resumed at rates as high as 740

gpm with a drawdown of 94 feet after 90 minutes (specific capacity, 7.9
go/ft) .

Water Quality

. Water samples taken during the pumping test of WW-5 indicate that the water
meets U.S, EPA Primary and Secondary (except TDS (520 mg/l) which exceeds FPA
Secondary Standard of 500 mg/l) and Nevada Division of Health drinking water
standards, The water is a very hard (254.6 mg/1 equivalent CaC04), sodium—
caleium bicarbonate type with a moderate concentration of dissolvéd inorganic
chemical constituents (TDS = 520 mg/1 by evaporation at 175°C, water analysis
enclosed). Prior to human consumption of water from WW-53, the well,
discharge piping, storage tank, and plumbing system should be disinfected. A
sample should be submitted to the State Health Laboratory for coliform
bacteria analysis and approval for potable use,

conclusions
Based on data from the step-drawdown test, WW-5 should produce on the short-
term in excess of the project water demand of 400 gpm with minimal drawdown.

The design criteria for the production pump submitted by our letter (Berger
to Hopkins), dated June 8, 1984, were based on the step-drawdown test data,

The long-term productivity of the well cannot be evaluated because a long-
term (24- to 72-hour) constant discharge test was not run. The well possibly
is capable of as much as 800 gpm on a long-term basis, Regular monitoring
during production pumping will help in the early detection of potential
limitations to the pumping rate, such as discharging boundaries, After
installation of the production pump, an individual from Lacana should be
. designated to regularly check and record water level and drawdown, cumulative
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discharge, discharge rate, amperage drawn by the pump motor, and a quick
check of water quality such as temperature, odor, taste, and sediment, HSI
would be available to evaluate these data on an informal, cost~free basis,

HSI sincerely appreciates the opportunity to play a part in bringing the
Relief Canyon Project into production. Please call if you have any questions
or if we can be of further assistance.

Very truly yours,
HYDRO-SEARCH, INC.

et LAl

Forrest L. Fox
Rydrogeologist

[i::::’John‘V.A. Sharp, Ph.D.
Manager, Reno Operations

FLF,JVAS :pal
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T WELL M9
0 ul *
. f WELL CONSTRUCTION SUMMARY
f
' A LOCATION or COORDS: W, SW, Section 18, ELEVATION: GROUND LEVEL
) ' T.27N., R.34E. TOP OF CASING
. } v
20 | I "
r U DRILLING SUMMARY: CONSTRUCTION TIME LOG:
/ : STARY EINISH
’ *j TOTAL DEPTH 640’ TASK e
/ BOREHOLE DIAMETER 177 0-180' DATE TIME | DATE TIME
* M 9-7/8" 180-640° DRILLING:
w0 L : Jie ORILLER _Ed Potter 9-7/8" Pilot |4-17-84 0800 [4-19-84 1030
’ Potter Drilling Co, 423-7745 17" Ream 4-25-84 1225 |4-26-84 1500
ﬁ (| P.0. Box 1815 Fallon, NV 89406
i d.‘ Rig _Portadrill GEOPHYS. LOGGING: | 4-19-84 1145 [4-19-84 1215
BIT(s) 9-7/8" longtooth, button CASING:
= 60 17" longtooth reamer 10" 4-27-84 N900 |4-27-84 1240
o I l I DRILLING FLUID __Bentonite - WL-100
g I
S o | ' | SURFACE CASING __ None FILTER PLACEMENT{ 1-27-84 1245 |4-27-£4 1500
a 4-27.84 1630 {4-27-84 1645
. . CEMENTING:
B g,ao i | ' ] WELL DESIGN: | DEVELOPMENT: 4-28-84 0715 |4-28-84 1330
E § L BASIS: GEOLOGIC LOG..X_ GEOPHYSICALLOG X.. | OTHER:
§ § CASING STRING(S): C:CASING S=SCREEN
. Q - _60_ . Cl_ -
60 _— A4& c2 -
100 L 84.5 _ 144.5 Sl -
144.5 ., 161 Cc2 -
161 -~ 181 _C1 -
- _ WELL DEVELOPMENT
- - 4-27-84 200 1bs. Sodium Hexametapyrophosphalte
120 L - - 4-28-84 100 1bs. Sodium Hexametapyrophosph%ﬁ
CASING: c1_Blank 10-3/4"0D x .250 wall Well swabbed and fluid jetted from 0715 to
c2 Double perf, 10-3/4"00 x_.250 Wal1 _0930, Air jetted and swabbed from 0930 to
1330 hrs. Detergent used from 1200 to
1300 hrs.
140 |- SCREEN: s1 _10-3/4" x 100 slot (0.10 inch)
Johnson low carbon steel screen
I ' . COMMENTS:
l l I . 5 yards gravel ysed in gravel packing.
l CENTRALIZERS 1/8" x 1" x 12" @ 20', 84' and
160 M 145",
FILTER MATERIAL 174" x 3/8" rounded, washed,
shale and carbonate free (Wadsworth type)
GEMENT _0-50' (neat cement)’
. OTHER Gravel fill pipe 0-50' 1-1/4" PV(C,
gravel in pipe to 37' 4-28-84.
- AUSTIN
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