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1.0 SUMMARY AND CONCLUSIONS

A 469.7-foot deep geothermal well was constructed in the northwest
corner sun deck of the City of Reno Moana Pool located in southwest
Reno, Nevada. The well was constructed so as to derive geothermal
water for potential use as a source of heat for the swimming pool.

The well was test-pumped at the rates of 100, 150, 200 and 250 gpm
for a period of 4 hours each, respectively, on June 9 and 10, 1981.
A 24-hour constant-discharge pumping test at a pumping rate of 200
gpm was performed June 10 and 11, 1981. Temperature of the
discharge water remained a constant 127.4°F throughout testing.

Bottom-hole (469.7 feet) temperature after the hole had stabilized
was measured at 124.79F. The hole is approximately isothermal
below a depth of 400 feet.

Test data indicate that the well is capable of yielding up to 1200
gallons per minute of 127.4°F ground water.

Water chemistry data indicate that precipitation of silica or calcium
carbonate in the well or heat exchanger does not appear to be a
problem.

The chemical quality of the water does not meet state and federal
drinking-water standards. However, water quality appears to be
sufficiently good for direct use of the water for purposes of heating
the swimming pool and space heating of the buildings. Direct use
of the water would allow for a more efficient heating system.
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2.0 INTRODUCTION

In summer of 1979 a test well was drilled at the Moana Pool Facility in
southwest Reno to assess the potential of deriving an adequate supply of
sub-surface, geothermal water for purposes of heating the pool facilities.
Data collected during this program were evaluated and from these data the
pool heating system appeared feasible (WEN, INC., 1979 and OIT, 1979).
In January, 1981, WILLIAM E. NORK, INC., was contracted by the City of
Reno to supervise drilling, construction, and testing of a production geo-
thermal well at the same site. Aqua Drilling and Well Service, Sparks,
Nevada, was contracted to construct and test the well.

The Moana Swimming Pool geothermal well is located in the NEZ, NE4, NW3,
Section 25, T. 19 N., R. 19 E., in southwest Reno (Figure 1). The well was
completed to a depth of 469.7 feet on May 29, 1981. Ultimate construc-

tion design of the well was based on types of geologic materials penetrated,

geophysical logs of the borehole, and data collected during drilling of the
test and production holes.

Upon completion of well construction a test pump was installed and a series
of aquifer/pumping tests were performed. This report describes in detail the
construction of the well and the results of testing.

&
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3.0 CONSTRUCTION CHARACTERISTICS
3l WELL CONSTRUCTION

Drilling of the Moana Pool geothermal production well commenced on May 18,
1981. A 173-inch diameter hole, using the rotary-mud method, was drilled
to a depth of 10 feet, and a temporary 16-inch conductor casing was
installed from 2.26 feet above ground level to 7.74 feet below the surface.

A nominal 14-inch diameter hole was then drilled to a depth of 120 feet, and
104-inch O.D.x 0.211-inch wall thickness steel casing was installed. A
cement grout seal was emplaced in the annular space between the casing

and borehole wall using a tremie pipe. The seal was placed from a depth of
115 feet to ground surface in order to prevent mixing of shallow and cooler
ground water with the geothermal waters at depth.

A nominal 10-inch hole was drilled from 120 to 138 feet by the air-rotary
method. Sloughing of the sands and gravels necessitated returning to the
rotary-mud method. Drilling continued to a depth of 165 feet, but continual
sloughing problems indicated that the hole had not stabilized and that
erosion of the borehole may have occurred. To prevent possible collapse
and ultimate loss of the hole, a cement drill plug was emplaced for the
purpose of stabilizing the hole on May 26, 1981, to a depth of 165 feet. The
cement was allowed to set up overnight, and was drilled through on the
following day.

Drilling of a nominal 10-inch diameter borehole by the air-rotary method was
resumed on May 27, 1981, but sloughing of the formation material resulted
in discontinuing air-rotary drilling at 180 feet. The air-rotary method had
been selected as the preferred method of drilling in the potential production
zones because of the anticipated problems associated with removing of mud-
based drilling fluids from a geothermal formation.

Using the rotary-mud method, drilling continued from a depth of 180 feet to
the original target depth of 300 feet. The 300 feet depth was reached on
May 28, 1981. The hole was geophysically logged (Appendix A) and lithologic
samples of the materials penetrated during drilling were examined. Evaluation
of data indicated that the probable yield of a well completed to this depth
would not exceed 50 gpm because of the large percentage of clay in the forma-
tion. The composite water temperature recorded at this depth was 95.6CF.

On the basis of this evaluation, WILLIAM E. NORK, INC., recommended

additional drilling to a depth of about 500 feet.
~4-
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The final 180 feet of the Moana well was drilled on May 29, 1981. Drilling
was terminated in an impermeable clay bed at 480 feet. An abbreviated
lithologic log of the Moana Pool geothermal well is as follows:

Depth Interval

(feet) Lithology
0-90 unconsolidated black volcanic sands and gravels,

angular; minor quartz and green chert sands; per cent
brown clay increasing with depth.

90-170 fine- to medium-grained volcanic sands, semi-
angular; reduction in amount of clay.

170-320 fine- to medium-grained semi-angular black and green
volcanic sands, interbedded with clay lenses, clayey
sands and silts.

320-375 micas, quartz and volcanic sands, .05 inch average
diameter; large reduction in amount of clays.

375-445 consolidated sands, one-inch average diameter; clay
minor.
445-480 interbedded unconsolidated quartz and volcanic sands

with clay lenses and clayey sands, clay increasing
with depth.

Preliminary well design called for nominal 10-inch casing to 120 feet depth
and nominal eight-inch casing from 120 to total depth. Primary purpose of
the 10-inch casing in the upper 120 feet was simply to provide sufficient
room to house an eight-inch pump. Smaller diameter casing and well screen
below this depth would allow more than adequate flow of water into the well
and provide for an overall cost savings. Johnson-UOP shaped wire wound
well screen was selected because it contains more open area per linear foot
than any other screen design. Large open area provides for low entrance
velocity of water into the well through the well screen. Low entrance
velocity results in high-well efficiency (lower pumping cost per gallon of
water), and reduces the potential for chemical incrustation or corrosion of
the well.

Final well design was based on lithologic samples of the formation materials
penetrated, the driller's log, borehole geophysical logs, and temperature
surveys of the borehole. The interval 355 to 455 feet depth was selected for
installation of well screen. The well-sorted nature of the formation materials

@
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in this zone and their grain-size distribution permitted installation of 30
slot screen (0.030 inch slots) and development of a natural gravel pack.
Because of approximately ten feet of fill at the base of the hole, the bottom
of the 8-5/8-inch casing was set at a depth of 469.7 feet.

Final well construction is shown in Figure 2. Lithologic and geophysical
logs are summarized in Appendix A, and copies of the Driller's Report to the
State Engineer and WEN, Inc.'s Well Construction Summary are included in
Appendix B.

Using a drill-rig mounted air compressor, the well was developed for nine
and one-half hours on June 8, 1981. Development of a well is undertaken

in order to remove drilling fluid from the well bore and to break down the mud
cake adhering to the borehole walls.When development of a well is effective,
flow of water to the well is unrestricted. In addition, development often
results in removal of fine sands and silt from the immediate vicinity of the
borehole. Such action increases the effective radius of the well. In the
case of the Moana Well discharge water at the completion of development
had no odor or taste and was clear of sediment. The development work was,
therefore, believed to be successful.

On June 16, 1981, (at the completion of test pumping of the well), 2 gallons
of sodium hypochlorite were added to the well to produce a concentration of
200 gpm chlorine for purposes of disinfecting the well. After setting for 24
hours, the well was pumped free of all residual chlorine on June 17, 1981.
Test pumping equipment was then removed and the bottom of the well was
sounded. The well was open to 469.7 feet with only an insignificant amount
of fill at the base of the 10-food sediment trap (blank casing) located below
the screen. A steel plate was then welded to the top of the casing to prevent
vandalism and contamination.

3.2 TEMPERATURES MONITORED DURING CONSTRUCTION

Temperature of the drilling fluid at various depths within the borehole was
monitored during well construction. Cool drilling fluids and adjacent
formation waters do not equilibrate thermally in short periods of time due to
the rate of circulation of fluid within the hole. Therefore, drilling fluid
temperatures which were measured were generally lower than the actual water
temperatures of formation. Nevertheless, they are indicative in a qualitative
sense of changes in formation water temperature (see Table 1).

&
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DEPTH (FEET)

Figure 2. Construction diagram of
Moana Swimming Pool Geothermal Well.
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Table 1. Temperature of drilling fluid at various depths during rotary-mud
drilling of the Moana Pool Geothermal Well.

Depth (feet) Temperature (°F)
175 107.6%
190 82.4
245 89.6
265 93.2 -

290 94.1
375 95.0
445 96.8
465 9T T
475 98.6

*Temperature measured during air-rotary drilling.

On May 28, 1981, WILLIAM E. NORK, INC., conducted an initial temperature
survey using a Keck DTM-75 Temperature Logging System. Bottom hole

(290 feet) temperature was measured at 95.60F (Figure 3). From results of
this survey and data from the geophysical log of the borehole and formation
cuttings, it was decided to drill to a depth of about 500 feet (3.1, above).

A second temperature log of the deepened hole was then run on May 30, 1981
(Figure 3). The temperature gradient in the upper 300 feet of the hole was
approximately 7 OF per 100 feet, dropping to 5OF per 100 feet from 300 to 400
feet below L.S.D. At depths greater than 400 feet, the temperature became
approximately isothermal. Bottom hole (469.7 feet) temperature prior to
installation of well casing and development was measured at 120.10F.

B
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4.0 TESTING OF THE WELL

After completion of construction and development of the well, a 5-stage
Red Jacket turbine pump equipped with a 25-horsepower Hitachi submersible
motor was installed in the well by Aqua Drilling and Well Service on June 7,
1981 . The pump intake was set at a depth of 194 feet below L.S.D. (land
surface datum). Pump installation included a 3/4 inch diameter stilling
well to assure accurate measurement of water levels in the well during
testing. Development consisted of alternately surging and pumping of the
well until water discharge was clear and sand-free.

Upon completion of developmental pumping, step-drawdown and constant-
discharge pumping tests were performed.

4.1 STEP-DRAWDOWN TESTING

A 16.5-hour four-step-drawdown test was conducted June 9 and 10, 1981.

Testing results are illustrated in Figures 4 and 5 and summarized in Table 2
and Appendix C.

Static water level prior to testing was 20.06 feet below L.S.D.
Testing commenced at 0830 hours June 9, 1981. Well was
pumped at rates of 100, 150, 200, and 250 gpm. Testing
terminated at 0030 hours June 10, 1981, Recovery of water
levels in the well was rapid, approximately 91 per cent in

12 hours.
Table 2. Results of step-drawdown test.

Pumping Step Water Specific
Rate Duration Level Drawdown Capacity
Step = (gpm) (minutes) (feet) (feet) (gpm/ft)

1 100 240 42.44 22.38 4.47

II 150 240 57.86 37.80 3.97

111 200 240 74,36 54.30 3.68

IV 250 270 80.21 60 .15 4.16

&

WILLIAM E. NORK, Inc.

Reno, Nevada 89503



(S3LNNIW) ¥ A3 LHYVLS DONIdANd 3IONIS INIL

000t 006 “ 008 002 009 00S : 00¥ 00¢€

<

‘s NMOAMVYHA

(]

(L334d)

DN . S N —_— | S ||I.|,I;|“.1M!1.rl.. £ 355 T e A e > ' L ] e el = ol |»...|-.__f..., o TS TR S Rt T U _ € O AT
FLEE. e L ALY & ST DI 0] 90 5PN T T M MO OO [
- | | ! [ | i b= — | _
I [ | ] [ | | [ _
| | I i 58 5
_ | dq_»qw*qQ_mT |
_ _ 1 S e _
_ m i Jm.qDl_QH;m.Hn._‘ﬁ.%b.ﬂ _
= O Al |
BE =k g |
T @ TN P~ IRIOMNLO] @ P _
IS PN 1) i T il [
[ 11 | | | || 1
! I [ | | 11 [
8 AEEEEE m i i BE o
| i | | I | |H | Pl
| i | e i i _ |
| | | ) | | | } F I
| = = 1.1 “ | ] ____ ] _ ] | | __ |
1 .® T 11 111 I T 1 T 1] 1 [ q 1
il M ! ] [ 1 iR [ 1 1 1 Il _
| } ] | | ! = | 1 . | | | | | 1
__ € 1 1 “ wdb 002 ﬂ___“_““_.n___o.“u.m N _ _ RN
i | B | L=t | bt t BRI 3 | b A ! | [IE] ] | | |
_ =N EN m I HEEEES BER T "
T T e T T 1] T O L O M O I I O IR [ M E O] Y
i -1 | L | [ 0 I it 17 L INMTO I DA |
kil I [ I 1 [ ] Il [ | T )
1 - ) il T 5 ] 1 T 111 [ [ | | Ll
D b | | | | il | | | | il | | i | T LI
tobo: 1 ! T = T 1 i T 1 " D
B “ A___ _ = | .w “_‘_ __._ ; ] | _ | Ad"
O ] NN | 1 1 [ i 1 ! T [O)
il I | | ]} [ || | [ [ [N [ | P 1 ] | I 11
[} Pl | | | ikl | | I HNENNE Pl | 1 BN |
! | | | | 11 | | 11 RN EREREN . | . [ 1 !
%“ | | " [l i 11 | | | | P it |E_.ﬁ_|°.|°.m-._—-lﬂ."|ﬂwm U ..wo_&qm_
D74 | ¥ ] 1 | | | ] i | | | | ] T 11
| I | | L O | | I I | 5] EEE T T T I 1 [l |
Lt | | | ! Pl 15 S | Ll 1] | ! | | | | !
. _ 1 T 1111 ] 1T i T T _ _ 3 R O 1 : |
! _ _ | I [ | [ 8 0 I O | PP il
| | | | | T T 111 I g I 1 | I YOS 8l
| | ] B j | 1 1 ] | _ i
I O T O 6 [ I | | il 11 11 | |
| | | i | | T1 | i 1 |1 ] (] |
4] [ | T T [ ] el | ! | i
] | | I T | 1 T T4 1 1 [ ] 1
[E) ! 1 ] | T 1 ] ] 1.4 | P
TR 230 | M | {D i | | | | | | ] || i -
i | 1] NI 101 | | 1
Yl _ﬂ_ i i I _ | _ _ L
| 1 ! EEE RSN U s i “
L | _ .__.__ ! ! ! H | | ! ! Ji. | i
¢ s AL | 1 W NN [ [ 1 I I ! B!
i _ AEEENEE _ Errid I 1
||||| i | - S ! (| | LU | 11 [ [
i TR i1 i i ] 1 [ i [ 1] 11 [ Il ]
N i 7l P [ I f RN L1 [ |
ST P W0 01 O (RS s S l ! : il | T T i T [ ] ]
| i | -} | | | |
“ErECA NI 3ave T HONI 234 O X Ol

NOlLvaOds0d N3I9ZL3I1a #3dvd Hdva8 N3I9ZL131a OLi-LvE "ON



(S3LNNIN) ‘} d31HVLS DNIdWNd 3ONIS INIL

0 o_o

13 _ oL

iE
|

o o= S e

Pl 1 W, LN o

it emana

gjues [0udg

| _ |
.m _ ! ! \ ]
1 ) - 1 B
| ] | 1
T 1 =
! il | !
| | | |
. Il ] |
| | | I
1 [ 1l |
[ [ | | !
| [ 1] il } _ i
T | ) | JHIH |
: et | . ! i
| O | |
BN ERE | | !
HE il

(L334) ‘s NMOAMVHA

N
'y

{ 0109 9% ) = WS N3OV GO H3ISS3 P 1344N3IM W...Y_ m :

SNOISIAIQ 0L X S3TDAD ¢ JIWHLIHYDO0T-IN3S




Temperature of discharge water during each step in the drawdown test
remained a constant 51.59C (124.70F).

Step-drawdown test results indicate that additional well development
occurred during the last step (250 gpm) of the test. During this step there
was an abrupt rise in pumping water level, a decrease in drawdown, and an
increase in the specific capacity (Figure 6). These effects suggest the
collapse and removal of a "bridge" of formation fines which may have been
plugging the formation. Step-drawdown test data were used to evaluate
well efficiency prior to additional development of the well (Figures 7 and
8). The well loss analysis indicates that well efficiency improved near
the end of step-drawdown testing. This is illustrated by the observed well
efficiency of greater than 95 per cent compared to a theoretical well
efficiency of about 80 per cent during the final step.

4.2 CONSTANT-DISCHARGE TESTING

A 24-hour (1440 minutes) constant-discharge test at a pumping rate of 200
gpm was conducted June 10 and 11, 1981, followed by 12 hours of recovery
water level measurement. Test data are illustrated in Figures 9, 10 and
11 and summarized below:

Static water level prior to testing was 21.74 feet below top of
stilling well. Testing commenced at 2000 hours June 10, 1981.
At the end of 24 hours drawdown was 46.76 feet, pumping

water level was 68.50 feet, and specific capacity was calculated
to be 4.28 gpm/ft. Testing terminated at 2000 hours June 11,
1981. Recovery of water levels in the well was rapid, approxi-
‘mately 96 per cent within 12 hours.

Appendix C contains constant-discharge pumping test drawdown and recovery
data sheets.

Transmissivity, the overall ability of the aquifer to transmit ground water,

was determined through analysis of the constant-discharge test data by the
Theis non-steady state artesian aquifer equation, the Cooper-Jacob-
straight~line approximation of the Theis equation, and Hantush-Jacob non-
steady state leaky artesian aquifer equation.(Lohman, 1972). The Theis
equation describes the radial flow of ground water to a pumped well in an
idealized artesian aquifer. When the artesian aquifer in which a well is
completed is bounded above and/or kelow by a semi-permeable bed or aquitard,
pumping of the well may induce vertical flow through such confining semi-
permeable beds. This is referred to as "leakage". Calculated transmissivity

values are summarized in Table 3. .
= 3=
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Table 3. Transmissivity values determined from pumping test data.

Aquifer
Method Type
Coéper—}acob non-leaky artesian
approximation
Cooper-Jacob " non-leaky artesian
approximation
Hantush-Jacob Leaky artesian

(and Theis)

Data

drawdown

residual

drawdown

drawdown

Transmissivity
(gpd/ft/day)

7892

8250

6741

Aquifer storage coefficient could not be calculated due to an absence of

observation well data.
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5.0 HYDROGEOLOGY

In the southwest Reno area, geothermal ground water rising through faulted
Tertiary bedrock units is confined below a widespread characteristically
blue clay strata. The geothermal water, inhibited from upward movement,
moves laterally through permeable deposits of sands and gravels. The base
of this confining clay layer was reached at approximately 310.0 feet depth
during drilling of the Moana Pool well. Penetration of the confining bed
was accompanied by an increase in the composite water temperature above
that measured during drilling of the initial 300 feet.

Analysis of test data suggests that the aquifer tapped by the Moana Pool
well may be characterized as a leaky artesian aquifer. Transmissivity data
indicates that the geothermal aquifer tapped by the well is sufficient to
meet the long-term water-supply requirements of the project.

b -
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6.0 YIELD RATING OF WELL

Data collected during the pumping tests may be used to rate the performance
of the well. The 24-hour specific capacity of the well calculated from the
constant-discharge test data was 4.28 gpd/ft. Given a static water level
of 20 feet below L.S.D. and a maximum potential drawdown of 290 feet
(drawdown to top of the major hot water-bearing strata), the well could
yield up to approximately 1,200 gallons per minute of ground water at
temperatures of 53°C (127.49F). Pumping water levels will be corres-
pondingly higher in the well at lower pumping rates. They may be approxi~
mated by:

h & Q + 20 ft.
4,28 gpm/tt
where h = pumping water level below L.S.D. (feet)
Q = pumping rate (gpm)

Therefore, at a peak pumping rate of 125 gpm, the pumping water level in
the well will be approximately 49.2 feet below L.S.D. Pumping water
levels should remain relatively stable due to the nature of the aquifer.

- o
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7.0 CHEMICAL QUALITY OF WATER FROM WELL

A water sample for chemical analysis was collected (on June 11, 1981) at
the conclusion of constant-discharge testing. Results of the analysis are
given in Table 4.

Table 4. Chemical quality data, Moana Pool Geothermal Well

(all constituents reported as milligrams per liter, unless
otherwise noted)

Drinking Water

Standard
Temperature (°C) 53.0
Field pH (pH units) 7.76
Lab pH (pH units) 8.1
Field Conductivity («MHO/cm)
Hardness (as CaCO3) 58
Alkalinity 117
Total Dissolved Solids 624
-Ca 21
Mg 0.9 1502
Na 160
K 8.2
Fe 0.03 - 0.62
Mn 0.03 0.12
SO4 218 5002
Cl ' 28 4002
F £2.7% 1.4-2.41
NO3 0.1 101
POy 0.03
As 0.10% 0.051
Ba <0.05 1.0l
B 1.2
Cd <0.01 0.011
Cr <0.02 0.051
Bb <0.05 0.05!
Hg <0.0005 0.0021

<&
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Table 4. (continued)

Drinking Water

Standard
Se : <0.005 0.011
Ag <0.01 0.051
Cu <0.02 1.0l
Zn 0.01 51

510, 83

* exceeds Drinking-Water Standards.
1. USEPA Primary Drinking-Water Standards.
2. State of Nevada Secondary Drinking-Water Standards.

Review of the results of the chemical analysis indicates that the water does
not meet State of Nevada Drinking-Water Standards. However, direct use
of the water in the swimming pool may be permissible.

Detailed analysis of the water chemistry results provide some salient find-
ings. The water is under-saturated with silica at temperatures down to
about 80C (46 .4°F). Therefore, precipitation of silica in the well or within
the heat exchanger itself does not appear to be a problem. The ground
water is only slightly saturated with respect to calcium carbonate at the
ambient ground-water temperature. However, potential for precipitation of
calcite within the well or heat exchanger is minimal.

—24—
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GEOPHYSICAL LOGS

WILLIAM E. NORK, Inc.

Reno, Nevada 89503



Swd‘-

j#=a0’

wocATion Lhona Muniepal %/

g)1-175

PROJECT

3 Zl200r0

7

LOGGED BY — L=

gl-195

LOG OF BOREHOLE GOREIOL # —T ”_‘1—,1

L0, o coORDS. ~Moana Foof DRILLER tling_and_|Lel _Szder
Seevice DATE -2 3 29
GROUND ELEV. - : TIME JEle
v osprH 1L 1:’7 ; RIG - Rardl TAU gopuys 106 L ves — wo
BOREHDLE DIAM 115" o0’ I33:‘;"" s L7 5"(Act qagz: "13314* YU Low Lgpr See comsivucheh
lo-p’: 9% " 120- Y¢ 9.7 FLup Budoide: 97" (L325) s,
oepvi [BEVELSME P MATERIAL [ DESCRIPTION and COMMENTS
Ll
%
¢ Y
L 2 i N
as’ é:’
q , 373:., bfack - purple \olonic -Froﬂmchs , butite _f,.?js’
a5 PyriTe. |, assorted other pock -Frajs; cherT,
__'\ c}lofccdoNJ, greensTomwe_ , Medl - ?rmmeo{ .
: obble .S}zei. mastlu __gnoular
“p. =l
/"#'0/033' similiar 75 +£—r— above hqT with
(“ ::— some cak -Fﬂagmen'rs . Gram Size /?angc.s
S5 g 'r"‘fm cobblec g coqrse <omds o _cloy  sized porfi
Mainl Suar"l"z_ and voleanjes with the addiTron
’ oF more el -Pnaamerﬂ's. PgrnTc. q';_t,sqp'pfvnrc d,
| 05 Clay is tan coloreo and crumbles im +he Fmgecs
L;ﬁ'f.o}aag_ similiar To +hat of above buT overall
-=| gram size becoming smoder (Finer) - GRAVS  apgular
<’ = A5 sub- rounded . AssorTedd pock +Frogs sneluded .
':;. PR(IJ'/,'P] beacomes -SA‘.!!UEJQ s 7‘74;5 z2oae, FormaeTion
_’:‘—_‘_:E horser . Ln‘#o/ogg similiar Ts a/e.sam;::?";;)ms
= above buT becorning more clayey. QTz , graniTe.
%’ E frags, cherTs |, blocK Toles, cﬁa/r:ezlnﬂ 2, c/aﬂ -FRQ%S. .
_-_ /-H"Ra/oaé 'same. as obove but becoming less
4 bl 'E.A(Qqué_, Driling net~ as  harpd smoo7hing SUT aT
00 =] @ sready RaTe’.  Mostly blac/l voleanic frags .
| wtholgy same as  above bur w/ sess
o clqas._ GTz, black uo/e.s’ anqnh"e/ o(fom:re_ -frae_S,
\ HAssorfed rock & mimneral -{:EQjS . greensTones,
5 : bitite, e‘o/ceafodg . Line o med grmNEq/.a sub -
20 5| pounded 7S anga/t?&_,
2 Bl sipos *
i re e~ < Hz¢ ~
iy srn.vél + !“'j'
20
L 5
b
11




LOCATION SU (W

prosecr S1- 175

DLC

LOGGED BY

Iyo

E'—':I".I'

l;; ),lh

El er

L)

- <
LOG OF BOREHOLE sonerioLs —L—11=
PAGE —2— oF ——
LOC. or COORDS. oiier —AQUA DRILLER SIART  EISH
DATE
GROVND ELEV. : SCARKS TiMe
ToTAL 06PTH 170 RIG CPOPHYS LO& — YES — NO
BOREHOLE DIAM LI (9] HOW LEFT
oEPTH [oEyE e ne By | MATERIAL T!': DESCRIPTION and COMMENTS
4o SenA & f:‘: 5 el sa-R  so—wz gellve o4 “.,t..-"c_\.ﬂ
“"‘d"b elasy -;"; -‘S'f"‘"i‘:"& kadly, Brom. alssve . Mycw -
-‘:_:'.' ol“\ "5 Mﬁskl\'\ 2w\
"-_': ““*“"‘;“':L‘::s\" A pet=y civcmlate A g
[ -
160 4 s
:: move o8 Somt recircuwlat ed Cutivg > ~
1ot ba coblac, | Feablivg 3e1% oe W4 & iw Yerdav)
i N 5 i‘*!--r opera iy | =
H= =
= Ly padniiy . Block | goun TAl amle
;:;‘ samdo | %Zm-{,u_h_ ehuk | .n‘l"i.r"zu-cnu,mol'
150 RNed Logp C clogy sandle.
L—__CﬂpyﬂAGMFAuﬁm Vrﬂ:.ﬁp.ﬁ Snselo 4 u‘ut;ﬂuﬂ T T I
557 awn s - Soagun 5oL ;Mu,m e Lf:;}uv-t 7180 aen
= !:!.LM SW % (W-Lﬂg'l rl.-: J .luyki;/y f e ¢
,{ comenete IQ/\.‘-énb-y AbT o al? Vil ez Lrorgar
_}Jlm; s Lu-l—{g T=4a"c
Vohswu *opunen J; {e i\rtzb(t Z el arsrey 5 arels
%- gslw Mf?&& (s9s clertalss: ;’ C’ w Swu‘éf-‘t-l-dL
= .F qurw-olt AAA.U'. ¥ Sy - -‘.mu 5 ameln T:ic B J?C(m
205 : QA,{L&M hagy J(LMM aid. at ooo'
B
= ﬂim,k e Vel 5 wnds 1 s, S_;m.q_ a G‘&;ML\. -
ZE| datl h.%. up. Qetdad &%,; t 215, GM? 1 m\z{n«m{.y
:‘:'—__' Lo L mtmuu}l -~ /M-W“”“? “J el 7 )
5
=
=
53
232’ &
_—:-_ d_.7 M ,J?/VL;Z -l F ol
Q40 |
= 90‘77/./) %"’7 v sample 4o r.iny.oml D
i W M"\. UW‘M-‘(— V‘\- C,E, . S.WML M;
EE!'- Seuul' -‘-{ .w-(‘s“"‘"t" * poren 7/3 ek 2 S48
o "
7 Trs © 3%
L5’ |55
=
= CL.?_,L’MuzM '..LW s anels 05 "y ine clea il ala'-_ln.
2 s dumoniadesl, T * e w 35 B
=7 JLS5- DT 2ip- 215




sS4/

Dt

LOCATION

g1-1935

PROJECT

LOGGED BY

Hio

LOG OF BOREHOLE

=20

PAGE —=- oF -

LOC. or COORDS. DRILLER SIART  EWISH
DA TE
GROVND ELEV. = TIMF
TOTAL DEPTH Rig EBOPHYS LOE — YES — NO
BOREHOLE DIAM, 8I7(g) = HOW LEFT
FLuip
perTi oL e By | MATERIAL [ DESCRIPTION and COMME NTS
'::-; (._to.;, _LMG_L’_\ e f_l,q?'l? QM\M . 05" avs th-‘k ) .A £
; '_f;,_; MPA—W (-l'") ALW{,W-JJ"’-"L IJE,": Py 3y°e
Bl 1005735
300’ | 2] neled | ascbion of dedhiy
@ Rage .»,(MJ.LV?
i i pe S - (R _ =
3’
, C,./u"(.h;{l’\m'q»-‘c S amela OS5 " I 1 "ane e .
35
i . - e
%W ot L‘J o Collrga aax $S T muoweon
= r(a7o. Fo- ?0'7-;,w O/? )Sm ) n-u_mm ?-’g
:—;' drcan. £ e Coiaimded gands { o1 " an elea )
2% Fren 300- 330 05"l agann al ~ 335° ):.m—..p?
F‘W . 3307 U":W“M priadiloal
H (4,(,!4,&7 sl o{a‘z.ﬂ-ﬂ\) At al 3457
i T3&0‘3évs’ -3‘)! &
]
Rk T Gl Sl By Clay gpradly diriniiahik 6«;1?7
e L . z i « 5 T
L.UF " e, ol:_{: MA&L SWQM e
390" 375, 175-3¢0 ° 35 A
90-95% Cu. D chet samd,. .05- 0"
o, olew . faen 3P0 -390 ‘/(4":.4./}(, M—t@’hm-cm-u ‘-'/
oS 7{/5\ 3%° T o Ew
cles T15-Ya0 35 ¢
h, | et — | B Nt _____,._-——-":—“'—~‘--.__._._..------ ''''' i ) -

@OREHOL ¥ —LIAIA ool #1195




SUKV‘“UI

Bic

-+
LOGGED BY I
n

LOCATION

1-175

PROJECT

o f)em-f - 1<
LOG OF BOREHOLE @oreoL s L e 51-195

PAGE —— oF ——

LOC. or COORDS. DRILLER SIART ElaiSy
DATE
GROVUND ELEV. s M
TOTAL DEPTH RIG SUOPHYS LO6 — YES — No
BOREHOLE DIAM, : 8IT(g) HOW LEPT
FLUID
MATERIAL  [yor OF SCRIPTION and COMMENTS
?21 90-95 > Ca ])_.‘o&/-v'-/t»;/wm chet samrdo . . 05" "
3 airk . alcsl. Fawn BP0~ 390 iﬁﬂ? PW

05 dd ol 3907 Tyig-saat 35

=%
(-5
v e

RS
i nr 6at b g B

Tat
FEa

i

.ae Be (7Y

%

.,i_

)

CL//G~ ¢ agarn ko s dloalimile CF
Qt;lsuﬁsilmmmm ;‘Lﬁq/m ' WY k;:_(a

s 305 °¢

G

3

i
1

ERVSaAD

't
¥

1]

I?as-‘fw

R

1




APPENDIX B

CONSTRUCTION SUMMARY AND DRILLER'S REPORT

WILLIAM E. NORK, Inc.

Reno, Nevada 89503
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