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- DISCLAIMER

cTh1s report was prepared as an account of work sponsored by the United
States Government. Neither the United States nor the United States
‘Department of Energy, nor any of their employees, makes any warranty,

express or implied, or assumes any legal liability or responsibility for

the accuracy, completeness, or usefulness of any information, apparatus,
product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific

" commercial product, process, or service by trade name, mark,

manufacturer, or otherwise, does not necessarily constitute or 1mp]y its.

. endorsement, recommendat1on, or favoring by the United States Government
or any agency thereof. The views and opinions of authors expressed
herein do not necessarily state or reflect those of the United States
Government or any agency thereof
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ABSTRACT

The'McC6yigeotHerma1 prospect is‘located at the junction.of the
'Auéuéta Mountains,.C]an Alpine Mountains and the New-Pass'Range. The: |
prospect was discpvered in 1977 and in 1978 was made.a part of the
 Geotherma1 Reéervoir Assessmeﬁt Case Study Program of:the Department of
‘Energy under contract DE-AC 08-79 ET 27010. | .

Geothermal exploration done during ]980 ﬁhcluded géo]ogica] and- -
ge§ghemica] studies. Geophysical work included intékpretatfon of gravity
data, a tensor MT sﬁrvey and an EM-60 sUrvey by the Lawrence Berkley
Laboratory. Two 1ntermédiate depth exp]oratioh<we11s wére completed in
1980. | -

A shallow low-temperature geothermal reservoir was encountered .
in the Triassic kocks., The énalysis of the expToration'chtinued‘in an

- attempt to determine. the source area for the thermal fluids.
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INTRODUCTION
The McCoy gedthermal.proépect was ‘discovered.in 1977 during
reconnaissance coVerage of Nevada. The prospect was‘identffiéd-by thermal

'gradient measurements of exisfing holes and hydrogebchemica] aha]ysis of

well water from the'McCoy Mine water well. The prospect is 1ocatéd‘

approximately 72 kilometers northwest of Austin,vNeVada (Figure 1) and can
be reached by means of a graded road which leads from U. S.inghway 50.
"~ The McCoy prospéct is located at the Conf]uence of the Augusta and

Clan A1p1ne Mounta1ns and the New Pass Range. The prospect straddles the

“Churchill and Lander County borders. -

In 1978 AMAX submitted a-proposa1 15 responsé.to the Department of
EnerQy's-RFP No. ET-78-R—O8—003,‘Geotherma1 Reservoir Assessment.Cése<Study,
Northern Basin and Range and waé awarded. a contract providing_partia]
funding for‘expToration at the properfy. Detailed résu]té of the work
fﬁnded fhrough thé DOE will be-published by thefDOE thréugh-the University

of Utah Research Institute (UURI) under DOE‘contracthE-ACv08—79 ET 27010.
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_EXPLORATION HISTORY
The geotherma] exp1orat1on partially funded under DOE contract DE
AC08-79 ET 27010 was an integrated approach including geo]og1ca1

geochemical and geophysical studies as well as exploration dr1111ng. For

" the purpose of this report the exploration will be discussed under

exploration methods rather than a Chrono1ogica1»descriptioh.

| GEOLOGICAL STUDIES

The McCoy geothermal prospéct is located at the junctipn of the
Augusta Mounta1ns, the Clan Alpine Mounta1ns and the New Pass range.  The
area is underlain by Tert1ary vo1can1cs and assoc1ated sedlments, Triassic
sed1ments and Permo—Pennsy]van1an eugeosynclinal sediments .as shown on the
county maps (Stewart,'J; H. and McKee, E. H., 1977 and Wilden,. R. and Speéd,
R. L.,A1974); The.county'geoiogic haps are at_a scale of 1:250,000 and,
therefore, do not show much detail.: |

In the late. fa]] of 1979 Joe Moore of the Un1vers1ty of Utah
Researth Institute began a geologic mapping program under DOE contract DE-

AC 07 -”80 ID 12079. Joe Moore and Eric Struhsacker estab1ished the mapping

units in the Tertiary vo]can1cs and then Mike Adams of UURI did most of the

field mapping in 1980 A detailed geo1og1c map at- a scaWe of 1:24,000 has
been completed (Figure 2). ‘
THe‘oldést‘rocks mapped in the McCoy .area are the cherts,
volcanics, siltstones, sandstones and minor limestones of ‘the Havallah
sequence of Permo-Pennéylvanian age. The rocks were deformed, uplifted and-

deeply eroded prior tdifhe deposition ofvthe-basa] Triassic sediments which
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cons1st‘of conglomerates, siltstones, sandstones and minor tuff. Tne basal
member is overlain by several hundred feet of dom1nant1y carbonate sed1ments
of the Favret Format1on,'the Augusta Mounta1n Formation and the Cone Spr1ngs
Formation. - The'uppermost Triassic unit is the detrital sediments of the

‘0sobb Formation,

The Tert1ary volcanic rocks 1n‘the McCoy area (Fig. 2) range in age
from about 36 m.y. to 15 m. Y- (McKee and Stewart 1971) Sedimentary rocks
-are found at various horizons within the volcanic units."A considerable
thickness of sediments overlie the volcanic rocks to the northwest of the |
.McCoy Mine area. West of the McCoy Mine over'2km2 of fossil Quaternary
~ travertine is exposed; The travertine- lies unconformab]y upon tne eroded
Triassic rocks. The travertine dips gently westward and is on1y s]ight1y<
- dissected. | | |
| Tectonically the'area'nas had a ]ong and como1ex.history; The
detailed mapping permitted the construction of detailed geo]ogic cross
section (Fig;_3).u Reasonable ‘approximations of the fault offsets could be

made using'theadisp1acement of cooling units on Mike Adams geologic map.

~Geochemical Studies ‘

- The hydrogeochemica]vana]&sis of a'water;samp1e'from'tne McCoy'Mine
water well was one of ihelmanifeStations which attracted AMAX to the McCoy
area. During the exp]orat1on dr1111ng in 1980 water was encountered in well
66-8. Table I compares the chemical analyses from McCoy M1ne we]] and

exploration well 66-8. o <
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‘Table I. Chemical analyses of McCoy‘Mjne Well and Well 66-8

W 10981 . W13453 W13454 ' ' - W13456

McCoy H. W. Well 66-8, 1630 Well 66-8, 2050' Well 66-8,2410'
Sec.9T20NR4A0OE NWSE 8,T22NR40OE NWSE 8,T22NR20E NWSE 8, T22NR4OE
TempOC - 39 +100 R -
Flow (gpm) - - 25 - : . -
pH 7.05 9.4 9.1 9.0
cl : 22.0 38.0 31.0 31.0
F o 4.4 5.6 3.0 4.1
S04 54.0 100.0° 100.0 80.0
HCO3 611.6 144 .0 142 .0 204.0
€03 0.0 72.0 24.0 20.0
Si0g 44 .0 | 120.0 -75.0 62.0
Na - 260.0 - 160.0 98.0 - 110.0-
K . 15.0 21.0 - 14.0 14.0
Ca 43.0 6.6 9.6 6.0
Mg 9.0 2.6 16.0 18.0
L] 0.3 0.7 0.4 0.5
B 1.3 . - - -
NHg 0.74 - ' - -
DS o 1065.3 670.0 513.0 . ‘ '550.0
Tq Si0p - 98 148 120 - 112
Te Si0p- 56 ‘ 122 : 94 . 83
T Na-K - 174 o 247 : o 250 239
T Na-K-Ca(1/3) 153 . = 206 - : 197 ' : 197
T Na-K-Ca(4/3) - - - L -
- T Na-K-Ca/ _ .
Mg corr. 75 o 95 ' - _ . -
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 McCOY GEOTHERMAL

DRILL HOLE MAP

Figure 4. Location map of drill holes used in,geochemica] study of

drill cuttings.
A 9.




'Chemiﬁa11y the waters frbm We1i 66-8 and the Mchy Mine well are
sodium bicarbonate waters with projected subsurface témperatﬁres of 98-148°¢C
based upon the conductivé quértz.geothermometer and 1530—_2060 usfng'the\‘_
.N-K-Ca geothermometer. _ | ' |

In 1979 Joe Moofe'of thé University of Utah Research Institute
4proposed to undertake'é geochemical study of the'drill cuttings frdm McCoy;

AMAX agreed to provide'Joe with a split of our éamples. UURL prepared
| composite samples for the intéfva]s of 0-40, 40-80; 80-]20 and 120-160 feet
. for each éhallow thermal gradient hole (Figuke 4). The geocheﬁica] study was
- done under DOE contract DE-AC 07-80 ID'12079. Mu]tielement-gedchemica]
ana1yses us1ng Induétive1y'cbup1edbPlasmafAtomic Emission Specfroscopy (Moore
_]980) were pekformed on-each composite samb]e. Pre]iminary'analysis of the
data from Jbe Moofé'indicates that Zn, As, Pb, F and Hg show some correlation
with the thermal anqmaly énd‘also with:thé known{areas of ‘hydrothermal
a]tefation énd'minera]iiation. Figurevs showé the tontour map for mercﬁry for
the interval ]20—160 feet. - The contour pattern appears to emphasize certain
'strUCthal directjon§ and the linear tréndsibecome more pronounced with'deﬁth

(Pilkington, 1980).

AGeophysica1,Stud1es
A gravity.survey_of 340 statiéns was cohducted'by AMAX and
Microgeophysics in 1979_and‘Fred.Béhkmén has been 1nvo1ved-1n the analysis of
the data. Berkman prepargd a }eéidUa1 gravity profile (Complete Bouguer) .and .
depth adaWysis along an e&st—west line through well 6648-fFiguke 6) as
répbrted by Lahge, 1980. 'The_gravity4interprethtion (top) is compared with

the geologic crdss-sectioh by Pi]kington (1980) on the bottom part of Figure 6.

S0 -



— 4 18088 FEET = FICURE:

MCCOY GEOTHERMAL AREA (DI MERCURY (PPB] 120-160 £
LHNDER;é CHURCHILL. NY .'_ SAMPLE TYPE: - - ' :

ANALYTICAL METHOD: GOU)FIU%I

Figure 5. Contour map of mercury in drill cuttings from 120-160 ft
interval at McCoy (Pilkington, 1980). : L
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A tensor MT survey Was run by Terraphys1cs in February 1980 (Lange,
1980) at the McCoy property (Fig. 7). The Tocat1on of the lines aTong wh1ch
the MT survey was done are shown on Figure 7. The resistivity as deduced by
Lange (1980) -at" a depth of 5 km from the ID inversion of the MT (Te mode) is -
also shown on Figure 7. The MT sect1on along line C- ¢ (F1gure'8) illustrates’
the corre]at1on with geology 'Lange (1980) beTieves~therMT sees a deep
reservo1r, (three or more k1]0meters) aTong line C-C' which is leaking flqids
up the fauTts.boundjng.the horst block east of weTTHS6-8.

As.a part‘of the Department of Ehergy's prdgram to stimu]dte the

: deveTopmenf of geothermal resources Lawrence Berkley Laboratory (LBL)

conducted' a su}vey with the EM-60 frequency domain system ovethhe McCoy

'_ prospect (Wilt, M. et al, 1980),'”The'stétions for the LBL survey are éhowh in

Figure 9. The survey. consisted of 19 frequency-domain electromagnetic

.soundings from three transmitter loops. ‘A comparison between the EM data from

LBL and the AMAX MT data is shown in Figure 10. Wilt et al (1980) conclude ;
that the EM results agree weTT with the data gathered from well 66-8. A
conductor was found ét the approximate depths that boiling water was found in

the well. The EM does give information on the shallow depths where MT does

not give reliable results.

Exploration Drilling
Two intermediate depth exploration wells were completed in 1980.

Well 66-8 located in the NWSE' Sec. 8 T22N R4OE had a TD of 765 meters (2510")

and well 14-7 located in the SE NW Sec. 7.T23N R4OE had a TD of 613m (2010').

L4
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| Bdthvwé11s were drilled as unit wells for the McCoy Federal
Geotherm51.Unit under a Plan Qf Operatioh approved by the U.S. Geological
'Survey.. The genéraTized drilling p]ah for the holes was:
1. Move on. Rig up. |
2. Drill 17-1/2" hole to +20 ft.
3. Run 20 ft of 13-3/8 conductor pipe, cement.
4. Drill 12-1/4 hole to +505 ft.
5. Run 500 ft of 8-5/8" casing, cement.
6. Insfa]] BOP equipment, test.
7. Drill 6-1/4-6-3/4 hole to TO.
8. Run electric logs. A
9. Equip ho1e_fof flow test-if appropriate
10. Equib»hd]e'for temperature observation‘if no suitabie production
"~ encountered - 3" Black iron pipeAinsta11ed‘capped‘top & bottom -
filled/water. | | |
- Well 66-8 ehcountéred a 1dw temperature geqtﬁerma] reservoir between
'1630'feet and TD. Numérous hot water entries were recorded;‘with,firﬁt entry -
lat 1630 feet being the hottest at about 100°C, or juét slightly above
boiling for the-e]évafion. The chemistry of the fluids was discussed in the
"section on geochemical studiés. Lost circulation was encountered at several
depths below the upper water zone. vAffer completing the well as a thermal
observation well_ it was diécovered that -drilling mud 1eft_fn_the hole had
flowed out into the‘formation,‘and the 1QOOC.water flows into the hole and
out one of the lost circu]étion zones near bottom of hd]é. Therefore, no
valid temperature gradients can be measured. It is proposed to ba;k fi11 the

annulus in 1981 to try and obtain re]iab1e bottom holevtemperature data.

-18 -



»vwell 14-7 encounterrd. lost circu]aﬁion in the;Triassic cérbdnates at
‘a depth of 409iféet.' With considerable dﬁff{culty the 8-5/8" casing was set
and cemented at a depth of 495 feet. A'flow'of;warh water i50°C was
:ehcountered just below the casing. Be]ow'8QO feet drill bTind with ho returns
to Tb; The well was cohp]eted‘éévaAtemberatufe obsérvationFWell, but fhe
i500C water at 500 feet is going out into formatioﬁ somewhefe_near the

bottom of hole so that hole is isothermal below 500 feet.
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