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ABSTRACT

The McCoy geothermal prospect is located at the junction of the
Augusta Mountains, Clan A]pine'Mountains and‘the‘New Pass Range. The
prospect was discovered in 1977 and in 1978 was made a part of the
Geothermal Reservoir AsSessment Case Study Program of the Department of
Energy under contract DE-AC 08-79 ET 27010.

Geothermal exploration done during 1980 included geological and
geo;hemica] studies. Geophyéica]»work included interpretation of gravity
data, a tensor MT sQrvey and an EM-60 survey by the Lawrence Berkley
Labofatory.‘ Two 1ntermediate depth eXp1Qration wells were completed in
1980. |

A sha]]bw low-temperature geofherma] reservoir was encountered
in the Triassic rocks. The analysis of the exploration continued in an

attempt'to determine the source area for the thermal fluids.



INTRODUCTION

The McCoy geothermal prospect was disccovered in 1977 during
réconnaissancé coverage of Nevada. The prospect was identified by thermal
gfadient measurements of existing holes and hydrogeoéhemica1 analysis of
well water from the McCoy Mine water well. The prospect is located
approximately 72 kilometers northwest of Austfn, Nevada (Figure 1) and can
be reached by means of‘a graded road which leads from U. S. Highway 50. |

The McCoy prospect is 1océted at the. confluence of the Augusta and
Clan Alpine Mountains_and the New Pass Range. The prospect straddles the
'Churchill and Lander County borders.

In 1978 AMAX submitted a proposal in response to the Department of
Energy's RFP No. ET-78-R-08-003, Geothermal Reservoir Assessment Case Study,
Northern Basin and Range and was éwarded a contract providing parfia1
funding for exploration at the property. Detailed results of the work -
funded through the DOE w111 be bUbjﬁshéd By the DOE through the University

. of Utah Research Institute (UURI) under DOE ‘contract DE-AC 08-79 ET 27010.
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Figure 1. Location map for the McCoy geothermal project.
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EXPLORATIGN HISTORY
The geothermal exp]o?af{bn partiai}y funded under DOE contract DE
AC08-79 ET 27010 was an integrated approach including geological,
geochemical and gedphysica] studies as well as exploration drilling. For
the purpose of this report the exploration will be discussed under

exploration methods rather than a chronological description.

GEOLOGICAL STUDIES

The McCoy geothermal prospect is located at the junction of the
Augusté Mountains, the Clan Alpine Mountains and the New Pass range. The
area is underlain by Tertiary volcanics and associated sediments, Triassic
sediments and Permo-Pennsylvanian eugeosynclinal sediments as shown on the
county maps (Stewart, J; H. and McKee, E. H., 1977 and Wilden, R. and Speed,
R. L., 1974). The county.geo1ogic maps are at a sca]e'of 1:250,000 and,
therefore, do not:show much deta%i. |

'in the late fall of 1979 Joé Moore of the University of Utah
Researéh Institute began a geologic hépping program under DOEAcontract DE-
AC 07 - 80 ID 12079. Joe Moore and Eric Struhgacker established the mapping
units in the Tertiary volcanics and tﬁen Mike Adams of UURI did most of the
field mapping in 1980. A deﬁai]ed geo1ogic map at a scale of 1:24,000 has
been completed (Figure 2). '

The oldest rocks mapped in the McCoy area are the cherts,
volcanics, si]tstdnes, sandstones and minor limestones of ‘the Havallah
sequence of Permo-Pennsylvanian age. The rocks were deformed, uplifted and

deeply eroded prior to the deposition of the basal Triassic sediments which
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consist of conglomerates, siltstones, sandstones and minor tuff. The basal
member is overlain.by several hqqgred feeg of dominantly carbonate sediments
of the Favret Formation, the Augusta Mountain Formation and the Cone Springs
Formation. The uppermost Tfiassic'unit is the detr&ta] sediments of the

Osobb Formation.

The Tertiary volcanic rocks in 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 sedimentg overlie the volcanic rocks to the northwest of the
McCoy Mine area. West of fhe McCoy Mine over 2km2 of fossil Quaternary
travertine is exposed. The travertine lies unconformably upon the erodéd
Triassic rocks. The trévertine dips gently westward and is only slightly
dissected. |

Tectonically the area has had a long and complex history. The
detailed mapbing permitted the construction of detai]ed geo]ogic Cross
section (Fig. 3). Reasonable approximations of the fault offsets could be

made using the displacement of cooling units on Mike Adams geologic map.

Geochemical Studies
Tﬁe hydrogeochemica] analysis of a water sample from the McCoy Mine
water well was one of the manifestations which attracted AMAX to the McCoy
area. During the exploration drilling in 1980 water was encountered iﬁ we]]
66-8. Table I compares the chemical analyses from McCoy Mine well anJ~

exploration well 66-8. ‘
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Table I. Chemical analyses of McCoy Mine Well and Well 66-8

W 10981 . .. - W13453 : W13454 I . W13456 .
McCoy H. W. - -~ Well 66-8, 1630' Well 66-8, 2050' . Well 66-8,2410'
Sec.9T20NR40OE NWSE 8,T22NR40E. - NWSE 8,T22NR20E . NWSE 8, T22NR4OE
TempoC . . - 39 = - +100 ‘ - o ) -
Flow (gpm) - - 25 e E -
pH . 7.05 9.4 | 9.1 9.0
¢l 22.0 38.0 31.0 31.0
F . 4.4 5.6 3.0 4.
S04 ' 54.0 100.0 100.0 80.0
HCO3 " 611.6 144.0 142.0 - 204.0
CO3 o 0.0 .72.0 24.0 20.0
Si07 - 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
Li 0.3 0.7 - 0.4 0.5.
B L 1.3 - - - -
NH3 0.74 - .
TDS 1065.3 - 670.0 513.0 . - ’ 550.0
Tq Si0p- 98 - 48 . . . . 120" | RS
Te Si0p 66 - - 122 " . 9 | - 83
T Na-K~ = 174 . 242 : 250 . C : 239
T Na-K-Ca{1/3) 153 L 206 97 - 197
T Na-K-Ca(4/3) - S o - - -
T Na-K-Ca/ S o : A :
Mg. corr. - 75 P 95 L o= R

Fow ov
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Chemically the waters from Well 66-8 and the McCoy Mine well are
sodium bicarbonate waters with brojected sﬁbsurfaée temperatures of 98—1480C
based upon the conductive quartz geotherhometer and 153°-206° using the.
N-K-Ca geothermometer. |

In 1979 Joe Moore of the University of Utah Research Institute
proposed to undertake a geochemical study of the drill cuttings from McCoy.
AMAX. agreed to provide Joe with a split of our samples. UURI prepared
| composite samples for the intervals of 0-40, 40-80; 80-120 and 120-160 feet
for each shallow thermal gradient hole (Figure 4).' The geochemical study was
done under DOE contract DE-AC 07-80 ID 12079. Multielement geochemical
ana1yses using Inductively Coupled Plasma-Atomic Emission Spe;troscopy (Moore
1980) were performed on each composite sample. Preliminary analysis of the
data from Joe Mooré'indicates that Zn, As, Pb, F and Hg show some correlation
with the therma] anomg]y and also with the. known areas of hydrothermal
alteration and ﬁinera1izétion. Figure 5 shows the contour map for mercury for |
the interval 120-160 feet. The contour patternvappears to emphasize certain
structural directfons and the linear trends become more pronouncéd with depth

(Pilkington, 1980).

| Geophysical Studies
A grévity survey of 340 stations was conducted by'AMAXAand
Microgeophysics in 1979 and Fred Berkman has been invb]ved fn the‘ana1ysis of
the data. Berkman prepared a residual gravity profile (Comp1ete Bouguer) and
depth ana]ysis'a]ong an east-west Tine through well 66—8vaigure 6) a§

reported by Lange, 1980. The gravity interpretation (tdp) is compared with

the geologic cross-section by Pilkington (1980) on the bottom part of Figure 6.

- 10 -
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A tensor MT survey was run by Terraphys1cs in February 1980 (Lange,
1980) at the McCoy property (F1g 7). The 1ocat1on of the lines along which

the MT survey was done are shown‘on Figure 7. Therresistivity as deduced by

Lange (1980) at a depth of 5 km from the ID inversion of the MT (Te mode) is

a]so:shown an Figure 7. .The MT section along 11ne C-C' (Figure 8) illustrates
the correlation with geology. Lange (1980) believes the MT sees a deep = |
reservoir, (three or more kilometers) along line C-C' which is leaking f]uids
up the fau]ts bound1ng the horst block east of we]] 66-8. |
As a part of the Department of Energy s program to stimulate the
development of geothermal resources Lawrence Berkley Laboratory (LBL)

conducted a survey with the EM-60 frequency domain system over the McCoy

‘prospect (Wilt, M. et al, 1980)."The stations for the LBL survey are shown 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 a1 (1980) conclude
that the EM resu]ts agree wéT] with the data gathered from well 66-8. A
conductor was found at the approx1mate depths that bo111ng water was found in
the we]]; The EM does g1ve information on the shallow depths where MT does

not give reliable results.

Exp]oratlon Dr1111ng
Two 1ntermed1ate depth exp]orat1on we]]s were completed in 1980.
Well 66 8 ]ocated in the NWSE Sec. 8 T22N R4OE had a TD of 765 meters (2510")

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

I'e
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‘Both wells were drilled as unit“wells for the McCoy Federal
iGeotherma] Unit under a Plan of Operatioﬁ abpfoved by the U.S. Geological
. Survey. The generéTized dri]]in% plan 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. Insfai] BOP equipment, test.
7. Drill 6-1/4-6-3/4 hole to TD.
8. Run electric Tlogs. '
9. Equip hole for flow test if appropriate |
10; Equib-ho]e for temperature observation if no suﬁtab]e productidn
encountered - 3" Black iron pipe instailed cappéd top & bottom -
fi1led/water. o
Well 66-8 encounferéd~é low téﬁperature geothérma1.reservoir between
1630 feet and TD. Numerous hot water entries were recorded; with first entry
at 1630 feet_being the~hotte§t at about 1000C, or just s]ight]y'above
boiling for the elevation. The chemisfry of the f]uids waé discussed 1nxthe
section on geochemical studies.j Lost circu]ation waé encountered at seVéra]
depths below the upper water.zone. After comp1etin§ the well as a thermal
observation well it was discoverea fhaf drilling mud 1éft in the hole had
flowed out into the formation,rand the 1OOOC water,f1ow5'into the Ho]e and
out one of the 1qét cifcu]ation zones near bottom of hole. Therefore, nd
valid temperature gradients can be measured. It is proposed to back fill the

annulus in 1981 to try and obtain reliable bottom hole temperature data.

- 18 -
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Well 14-7 encounterrd 1ost-c1rcu1ation in the Tfiassic carbonates at
a depth of 40§ feet. With considerable d%f%icu1ty the 8-5/8" casing was set
and cemented at a depth of 495 feet. A'f1ow of warm water jﬁOOC was |
encountered just below the casing. Below 800 feet drill blind with no returns
to TD. The well was completed és a temperathre observat{on well, but the
iﬁOOC water at 500 feef is going out into.formation sohewhere nea} the

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

- 19 -
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ABSTRACT

The McCoy geothermal prospect is located at the junction of the
Augusta Mountains, C]an'A]pine‘Mountaﬁns and thelNew Pass Range. The
prospect was discovered in 1977 and in 1978 was made a part of the
‘ Geothermal Reservoir Assessment Case Study Program of the Départment of
Energy under contract DE-AC 08-79 ET 27010.

| Geothermal exploration done during 1980 included geological and

geochemical studies. Geophysical work included interpretation of gravity
dafa, a tensor MT sﬁrvey and an EM—SO survey by the Lawrence Berkley
Labofatory. Two-intermedjate depth eXb]oration wells were completed in
1980. |

A sha]]bw low-temperature geothermal reservoir was encountered
{ﬁ the T}iassic rocks. The analysis of the exp]oratibn ¢ont1nued in an

attempt to determine the source area for the thermal fluids.



INTRODUCTION
The McCoy geothermal prosbect was discovered in 1977 dﬁring

reconnaissance coverage of Nevada. The prospect’was.identified by thermal.
g%adient measurements of existfng holes and hydroéebthem{cal analysis of
'we11 water from the McCoy Mine water well. The prospect 15 located
approximately 72 kilometers northwest of'AQstin,.Nevada (Figure 1) and can
Vbe reached by means of a graded road which leads from U. S. Highway 50. |

| The McCoy prospect is located at the confluence of the Augusta and
| Clan Alpine Mountains and the New Pass Range. The prospect straddles the
Churchill and Lander Couﬁty borders. |
' In 1978 AMAX submitted a proposal in reéponse to the Department of
Energy's RFP No. ET-78-R-08-003, Geothermal Reservoir Assessment Case Study,
Northern Basin and Range and was-awarded a contract broviding partial
funding for exploration at the property. Defai]ed results of the work
funded'throdgh the DOE will be 6&51iéhéa“by the DOE through the University

_ of Utah Research Institute (UURI) under DOE contract DE-AC 08-79 ET 27010.
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EXPLORATION HISTORY
The geothermal exp]ogég{dg partiaiigA;anded under DOE contract DE
AC08-79 ET 27010 was an integrated apprdach‘int]uding geological,
geochemica] and geophysical studies as well as exploration drilling. For
" the purpose of this report the exploration will be discussédvunder |

exploration methods rather than a chronological description.

GEOLOGICAL STUDIES

‘The McCoy geothermal prospect is located at the junction of the
Augusta Mountains, the Clan Alpine Mountains and the New Pass range. The
area is underlain by Tertiary volcanics and associated sediments, Triassic
sediments and Permo-Pennsylvanian eugeosynclinal sediments as shown on the
county maps (Stewart, J. H. and McKee, E. H., 1977 and Wilden, R. and Speed,
R. L., 1974). The couhty.geo1dgic maps are at a scaie of 1:250,000 and,. A
therefore, do not show much detail. | |

In the late fall of 1979 Joe Moore of the University of Utah
' Researéh Institute began a geologic mapping program under DOE‘contract DE-
AC 07 - 80 ID 12079. 'Joe Moore and Eric Struhgacker established the mapping.
units in the Tertiary volcanics and tHen Mike Adams of UURI did most of the
field mapping fn 1980. A detailed geologic map at a'sca1e of 1:24,000 has
been completed (Figure 2).

The oldest rocks mapped in the McCoy area are the cherts,
volcanics, si1tstoﬁes, sandstones and minor limestones of ‘the Havallah
sequence of Permo-Pennsylvanian age. The rocks were deformed, up]ifted‘and

. deeply eroded prior to the depositfon of the basal Triassic sediments which:
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consist of conglomerates, siltstones, sandstones and minor tuff. The basal
member 1is overlain by several hundred.feet of dominantly carbonate sedimenfs
of the Favret Formation, the Augusfa Mountain Formgtion and the Cone Springs
Formation. The uppermost Triassic ‘unit is the detfita] sediments of the

Osobb Formation;,

The Tertiary vb]canic rocks in the McCoy area (Fig. 2) rangé 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 considerab]é
thickness of sediments overlie the volcanic rocks fo the northwest of the
McCoy Mine area. West of the McCoy Mine over 2km2 of fossil Quaternary
travertine is exposed. The travertine 1jes unconforméb]y upon the eroded
Triassic rocks. The trévertine dips gently westward and is only slightly
dissected. | |

Tectonically the area has Had a long and complex history. The"
detailed mapping permitted the construction of detailed geo]ogic Cross
section (Fig. 3). Reasonable approximationsvof the fault offsets could bé

made using the displacement of cooling units on Mike Adams geologic mab.A

Geochemical Studies
The hydrogeochemica] analysis of -a water sample from the McCoy Mine
water well was one of the manifestations which attracted AMAX to the McCoy
area. During the exploration drilling in 1980 water was encountered in we]]l
66-8. Table I compares the chemical analyses from McCoy Mine well and-

I'e

exploration well 66-8.
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Table I. Chemical analyses of'Mchngine Well and Well 66-8

izl T T
hi e

W 10981 ' W13453 © W13454 : W13456

McCoy H. W. Well 66-8, 1630 Well 66-8, 2050' Well 66-8,2410"'
_ Sec.9T20NR40E ~ NWSE 8,T22NR40OE NWSE 8,T22NR20E NWSE 8, TZ22NR4OE

TempOC . 39 : © +100 - S
Flow (gpm) - : 25 - . -
pH 7.05 9.4 : 9.1 ' 9.0
Cl 22.0 38.0 31.0 31.0
F ' 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
Sid, .~ 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
Li : 0.3 . 0.7 0.4 0.5.
B . 1.3 - - . -
NH3 ' 0.74 - - . -
DS 1065.3 - 670.0 : 513.0 550.0
Tq Si0p 98 o 148 : 320 112
Te Si0p 56 22 | 94 : 83
T Na—K" 174 247 250 . 239
T Na-K-Ca(1/3) 153 = - - 206 . 197 S : 197
T Na-K-Ca(4/3) - . .- T : : -
T Na-K-Ca/ T _ ' -

Mg corr. 75 Lo 95 - . .- o A L2
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Chemically the waters frg@}Ne]] 66j8 and the McCoy Mine well are
sodium bicarbonate waters with projééted subsurface temperaturés of 98-148°C
based upon the conductive quartz geothermometer and 153°_-206° using the
N-K-Ca geothermometer. |

In 1979 Joe Moore of the University of Utah Research Institute
proposedkto undertake a geochemica]bstudy of the drill cuttings from McCoy.
AMAX agreed to provide Joe with a split of our samples. UURI prepared
| composite samples for the intervals of 0-40, 40-80, 80-120 and 120-160 feet
for each shallow thermal gradient hole (Fijure 4).‘ The geochemical study was
done under DOE contract DE-AC 07-80 ID 12079. Multielement geochemical
analyses using Inductively Coupled Plasma-Atomic Emission Spectroscopy (Moore
1980) were performed on each composite sample. Preliminary analysis of the
data from Joe Mooré‘indicates that Zn, As, Pb, F and Hg show some correlation
with the thermal anomaly and also with the known areas of hydrothermal
é]teration and mineralization. Figure 5 shows the contour map for mercury for .
the interval 120-160 feet. The contour pattern appears to emphasize certafn‘:
structural directions and thé linear trends become more pronounced with depth

(Pilkington, 1980).

Geophysical Studies
A gravity survey of 340 stations was conducted by AMAX and
Microgeophysics in 1979 and Fred Berkman has been invofved in the analysis of
the data. Berkman prepared a residual gravity profile (Complete Bouguer) and
depth analysis along an east-west line through well 66-8 kFiéure 6) as |
reported by Lange, 1980. The grévity interpretation (top) is compared with |

the geologic cross-section by Pilkington (]980) on the bottom part of Figure 6.

- 10 -
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Figﬁré 5. Contour map of mercury in drill cuttings from 120-160 ft
interval at McCoy (Pilkington, 1980)
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A tensor MT survey was Fun byiTerraphysits in February 1980 (Lange,
1980) at the McCoy property (Fié. f): The 1oéé£}6n of the lines A]ong which |
the MT survey was dQné are shown on Figure 7. The fesistivity as dedﬁced.by
Lange (1980) at a depth of 5 km from the ID inveréion 6f the MT‘(Té méde) is
also.shown on Figure 7. The MT section along Tine C-C' (Figure 8) ii1ustrates
the corre1éti§n with geology.‘ Laﬁée (1980) believes the MT sees a deep
reservoir, (three or hore kilometers) along 1ine C-C' which is leaking fluids

up the faults bounding the horst block east of well 66-8.

)

As a part of. the Department of Energy's program to stimulate the
development of geothermal resources Lawrence Berkley Laboratory (LBL)
conducted a sdrvey with the EM-60 frequency domain system over the McCoy
prospect (wilt;'M. et al, 1980). The stations for tHe LBL survey are shown in
Figure 9. The survey conéisted of 19 frequency-domain electromagnetic
soundings from three transmitter ioops. ‘A comparison Between the EM data from
LBL and the AMAX MT dafa is shown in Figure 10. Wilt et al (1980) conclude
that the EM results agree weT]_wifHﬁfﬁe Aata Qathered frbm wél] 66-8. A
conductor was fbuﬁd at the:approximate-depths that:boiling water was found iﬁ 4
the well. The EM doés give information on. the sha]iow deptﬁs_where“MT dogé

not give reliable results.

Exploration Drilling N
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 R4OF had a TD of 613m (2010').

s

- 13 -
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Both Qel]s were drilled as unit wells for the McCay Federal
Geothermal Unit under a Plan of Ob;;é£ion appfo?éd by the U.S. Geological
Survey. The genéréTized drilling plan for the holes was:

1. Mbve oh. 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. ﬁun 500 ft-of 8-5/8" casing, cement.

62. Insia11 BOP equipment, test;

7.0 Drill 6-1/4-6-3/4 hole to TD.

8.” Run electric logs. |

9. Equip hole for flow test if appropriate

10. Equib-ho]e for temperature observation if no suftab]e production

 encountered - 3" B]atk iron pipe installed capped top & bottom -
filled/water. |

Well 66-8 encountéred a 1ow temﬁerature geothérma] reservoir between
1630 feet and TD. Numerous hot wgtér‘entries were recorded; with.first entry
at 1630 feet‘being the-hotte;t at about IOOOC, or just slightly above
boiling for tHe elevation. The chemistry of the f]uids was discussed in the
section on geochemical studies. Lost circulation was encountered at severa]
depths below the upper wdter.zone;_ After completing the well as a thermal
observation well it was discovered fhat drilling mud 1éft in the hole had
flowed out into thé formation, and the 100°C watef flows into the hole and
out one of the'1ostAcircu1ation zones near bottom of hole. Therefore;_no
valid température grédients can be measured. It is proposed to back fill the

annulus in 1981 to try and obtain reliable bottom hoTe_temperature data.

- 18 -
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Well 14-7 encounterrd lost circulation in the Triassic carbonates at
a depth of 409 feet. With considerable difficulty the 8-5/8" casing was set

and cemented at a depth of 495 feet. A flow of warm water iSOOC was

encountered just be]ow the casing. Below 800 feet drill blind with no returns

to TD. The well was completed as a temperature observation well, but the
jﬁOOC water at 500 feet is going out into formation somewhere near the

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

- 19 -
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ABSTRACT

The McCoy geothermal prospect is located at the junction of the
Augusta Mountains, Clan Alpine Mountain; and the New Pass Range. The
prospect was discovered in 1977, and in 1978 was made a part of the Geo-
thermal Reservoir Assessment Case Study Program of the Department of
Energy uﬁder contract DE-AC 08-79 ET 27010.

Geothermal exploration done during ]981 included additional
hydrogeochemical studies and some additional geologic mapping in the
southerﬁ part of the area. Geophysical work consisted of a dipole-dipole
‘resistivity survey and continued interpretation and.analysis of previous
:data. Exploration drilling included ten shallow thermal gradient holes
iand two intermediate depth exploration holes. A third hole was started
:and drilled to a depth of 403 feet and surface casing was run and
cemented.

A shallow low-temperature geothermal reservoir was encountered
in Permo-Pennsylvanian rocks north of Mchy“Mine. The analysis of the
.exploration continued in an attempt to determine the source area for the

thermal fluids.



INTRODUCTION

The McCoy geothermal prospect was discovered in 1977 during recon-
naissance coverage of Nevada. The prospect was identified by thermal gra-
dient measurements of existing holes and hydrogeochemicé] analysis of well
water from the McCoy Mine water well. The prospect is located approximately
72 kilometers northwest of Austin, Nevada (Figure 1) and can be reached by
means of a graded road which leads from U. S. Highwéy 50.

The McCoy prospect is lTocated at the confluence of the Augusta and
Clan Alpine Mountains and the New Pass Range. The prospect straddles the
Churchill and Lander County borders.

In 1978 AMAX submitted a proposal in response to theADepartment of
Energy's RFP No. ET-78-R-08-003, Geothermal Reservoir Assessment Case Study,
Northern Basin and Range and was awarded a contract providing partial fund-
ing for exploration at the property. Detailed results of the work funded
through the DOE will be published by the DOE through the University of Utah
Research Institute (UURI) under DOE contract DE-AC 08-79 ET 27010. |
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Figure 1.  Location map for the McCoy geotherma] project.
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EXPLORATION HISTORY
The geothérma]lexploration partia]iy funded under DOE contract DE
AC08-79 ET 27010»was an integrated approach including geological, geo-
.chemical'and geopﬁysica] studies as welj.as exb]oration drilling. For the
purpose of this réport the ekploration will be discussed under exploration

methods rather than a chronological description.

GEOLOGICAL STUDIES

The McCoy geothermal prospect is .located at the junction of the
Augusta Mountains, the Cfan Alpine Mountains and the New Pass range. The
area is underlain by Tertiary volcanics and associated sediments, Triassic
sedfments and Permb-Pennsy]vanian eugeosynclinal sediments as shown on the
County maps (Stewart, J. H. and McKee, E, H., 1977 and Wilden, R. and Speed,
R. L., 1974). The county geologic maps are at a scale of 1:250,000 and,
therefbre, do not show much detail.

. In the late fall of 1979 Joe Moore of the University of Utah
Research Institute began a géo]ogic mapping program under DOE contract DEAC
07 - 80 ID 12079. Joe Moore and Eric Struhsacker established the mapping
units in the Tertiary volcanics and then Mike Adams of UURI did most of the
~ field mapping in 1980. A detailed geologic map at a scale of 1:24,000 wés
- completed (Fig. 2) in 1980 (Pilkington, 1981). During 198]vthe geologic
mapping was extended to the south in order to estab]ish a better under-
standing of the relationship between the Tertiary, Traissic and Permo--
Pennsylvanian rocks.

The oldest rocks mapped in the McCoy area are the cherts, voi-'
canics, siltstones,. sandstones and minor limestones of the Havallah sequence

of Permo-Pennsylvanian age.
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Ts,

{862

Tu- undivided

Sondstone,

congiomerates
and tuftoceous
sediments.

" Unditferentioted rhyolitic
rocks. 22-30m.y.

86

Older ondesite and
e“ bosalts.



The rocks were deformed, uplifted and deeply eroded prior to the deposition
of the basal Triassic sediments which consist of conglomerates, si]tstqnes,
sahdstones and minor tuff. The basal member is overlain by several hundred
feet of dominantly carbonate sediments of the Favret Formation, the Augusta
Mountain Formation and the Cone Springs Formation. The uppermost Triassic
unit is the detrital sediments of the Osobb Formation.

The.Tertiary volcanic rocks in the McCoy area (Fig. 2) rangelin 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

2 of fossil Quaternary

McCoy Mine area. West of the McCoy Mine over 2km
travertine is‘exposed. The travertine lies unconformably upon the eroded
Triassic rocks. The travertine dips gently westward and is only slightly
dissected. v

Tectonically the area has had a long and complex history. The
detailed mapping permitted the construction of detailed geologic cross

section (Fig. 3). Reasonable approximations of the fault offsets could be

made using the displacement of cooling units on Mike Adams geologic map.

Geochemical Studies
The hydrogeochemical analysis of a water sample from the McCoy Mine
water well was one of the manifestations which attracted AMAX to the area.
During the exploration drilling in 1980 water was encountered in well 66-8.
Table I compares the chemical analyses of the various water samples collect-

ed to date.



Table I. Chemica] Analyses of McCoy Area Waters

W10981  W13453 W13454  W13456

McCoy HW Well 66-8, 1630' Well 66-8, 2050 Well 66-8,2410"'
Sec.9T20NR40E NWSEBT22NR40E NWSEBT22NR20E NWSESTZ2NR4OE

Temp©C 39 +100 -- -
Flow (gpm) - ¢ 25 - --
pH 7.05 9.4 9.1 9.0
C1 22.0 38.0 31.0 31.0
F 4.4 5.6 - 3.0 4.1
S0q 54.0 100.0 100.0 80.0
HCO3 611.6 144.0 142.0 204.0
Co3 - 0.0 72.0 24.0 20.0
Si02 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 -- - -
NH3 0.74 -- - -
TDS 1065.3 670.0 513.0 550.0
Tq Si0p 98 148 120 112
Tc Si07 66 122 94 83

T Na-K _ 174 242 250 239

T Na-K-Ca 153 206 197 197



‘Table I. Continued

W14377° W14378 W14379 W14380

Gilbert Spr. - Spring -Spring Shoshone Spring

_ SE34T21NR40E NE2T20NRAOE NWSWIOT22NR38E  SE2T22NR38E
TempoC 10 B VAR 18 _ 25
Flow (gpm) . 12.0 25.0 3 2.0 1.0 -
pH ) .

C1 . _

F

S04

HCO3

€03

Si02 15.0 20.0 37.0 38.0
Na 22.0 17.0 170.0 130.0
K 0.6 0.9 3.3 1.8
Ca 43.0 37.0 4.0 3.0
Mg 7.0 7.0 1.0 1.0
Li :

B

Ec(K)

TDS

Tq Si02 53 ' 63 88 -89
Tc Si02 21 31 .57 59
T Na-K 126 168 108 : 91

T Na-K-Ca -2 6 116 ' 87



Table I. .Continued

18381 W14382 T u14383  Wis38s

oM

~Spring Smooth Canyon Spr. Spring Spring -
SWSW18T21NR39E NWI0T21NR38E . SE16T25NR38E NWI1T25NR39E

Temp©C 14 N 15 14 ' 15

Flow (gpm) 5.0 ' - _ 20 1.0
- C1

F

S0q

HCO3

co 4

5182 91.0 38.0 15.0 23.0

Na - 52.0 88.0 57.0 170.0

K 8.4 4.5 3.0 24.0

Ca 35.0 62.0 190.0 82.0

Mg 2.0 12.0 71.0 58.0

L3 v

B

Ec(K)

TDS

Tq Si0p , 132 : 89 53 : 69

Tc Si0) 105 59 21 37

T Na-K 262 166 ' 168 248

T Na-K-Ca 74 49 17 187



Table I. Continued

W14385 W14386 Ww14387 W14750
Thompson WW Hess Spr. Red Butte WW Shoshone Pass WW
Sec10T25NR41E Sec29T26NR41E SE26T25NR4 1E NW32T22NR39E

TempOC 10 15 : 10 26.5
Flow (gpm) 500.0 2.0 - 1000 65.0
pH : ' o 7.6
C1 31.0
F ' 1.1
S04 ’ 98.0
HCO3 , 206.0
€03 0.0
Si02 35.0 51.0 69.0 85.0
Na 39.0 62.0 59.0 77.0
K 2.6 2.6 9.8 18.0
Ca 19.0 40.0 33.0 -40.0
Mg ' 5.0 7.0 : 3.0 10.0
Li - 0.1
B . ’ 0.4
Ec(K) 689.0
TDS ' 566.6
Tq Si0p . 86 103 117 128
Te Si0p 55 . 73 89 101
T Na-K 185 152 265 302
T Na-K-Ca 48 39 81 208

-10-



Table I. Continued

W14991 W14992 W14993 W14994

oM

Hole-in-Wall McCoy Mine WW Edwards Cr.WW Water Well
SENE2T23NR39E  Sec9T20NR4OE NWNW3T2 INR39E Sec2T21NR39E
TempOC 20.5 42.5 14.5 15.5
Flow (gpm) 3.0 25.0 5.0 5.0
7.5 7.2 8.0 7.6
C1 . 78.1 24.0 39.0 26.0
F 0.5 4.2 1.3 0.8
S04 87.0 47.0 80.0 42.0
HCO3 120.0 580.0 178.0 130.0
€03 0.0 0.0 0.0 0.0
Si0p 48.0 40.0 - 80.0 61.0
Na 78.0 230.0 110.0 71.0
K 7.7 15.0 - 9.4 4.8
Ca 50.0 43.0 23.0 14.0
Mg 7.8 8.7 2.1 2.7
Li 0.1 © 0.3 0.1 0.1
B 0.4 1.3 0.6 0.3
Ec(K) :
TDS 477.5 993.5 523.5 352.7
Tq Si0p 101 94 122 1M
Tc Si07 . 70 61 97 ' 82
T Na-K 216 183 204 186
79

T Na-K-Ca 68 157 _ 95

-11-



Table I.

Temp©C
Flow (gpm)

pH
c1
F
S04
HCO3
€03
Si02
Na
K
Ca
Mg
Li
B
Ec(K)
TDS

Tq Si0p
Tc Si0p
T Na-K

T Na-K-Ca

Continued

W14995
Well 25-9, 1640'
NWSWIT22NRAOE

44.4
25.

—t
—t 0D —t e OO OO N
NPOOOOPLI~NNDMNPDNW®

N
.

L3
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» O
w N

N
(o2 2N o))
O o
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W14996 W14997
Well 25-9, 1840' Well 25-9, 2000'
NWSWIT22NR4A0E NWSWIT22NR40E

48. 54.
30. '30.
8.2 8.2
34.0 45.0
1.7 1.0
~75.0 86.0
158.0 156.0
0.0 0.0
25.0 35.0
69.0 58.0
11.0 12.0
19.0 34.0
16.0 29.0
0.2 0.1
0.5 0.4
570.0 655.0
409.4 456.5
77 89
40 55
261 - 288
53 50



Table I. Continued

F

7

163

-13-

W14998 W14999 - _ W15000 :
Well 38-9, 550 Well 38-9, 1200' Well 38-9, 1300
SESWIT23NR4A0OE SESWIT23NR40OE SESWIT23NRAOE
TempOC 34 47 47
~ Flow (gpm) 25 115 125
pH 8.4 7.9 7.8
C1 22.0 23.0 23.0
4.2 4.2 4.2
S0g 58.0 53.0 57.0
. HCO3 472.0 538.0 530.0
o3 28.0 0.0 0.0
Si02 44 .0 35.0 35.0
Na 230.0 230.0 230.0
K . 18.0 16.0 16.0
Ca 24.0 33.0 35.0
Mg 13.0 1.0 12.0
Li 0.3 0.3 0.3
B 1.2 1.2 1.2
Ec(K) 1128.0 1190.0 1201.0
TDS 914.7 944.7 963.7
Tq Si02 97 89 89
Tc Si02 66 55 55
T Na-K 197 - 188 188
T Na-K-Ca 162



Chemically the waters appear to fall into three disfinct groups
i(Fig. 3 and Table II). The majority of non-thermal ground waters are mixed
Tcation-anion waters of low salinity and low SjO2 content (Type I). The
;thermal waters in the MCoy areas fall into two groups (Fig. 3 and Tab]e I1).
The thermal waters fkom the McCoy Mine area (Type III) are characterized by a
higher sodium content (Fig. 3) and a low C1/HCO, (Mole) ratio (Table II).

| The second groups of thermal waters (Type II) are lbw to inter-
vmediate-in sodium content and intermediate to high in potassium content (Fig.
3). Several'spring samples fall within the boundary of the Type II wéters
suggesting a mixing of thermal and meteoric waters. Type Il waters tend to
have a high Cl/SO4 (Mole) ratio (Table II); however, the waters from well
66-8 have C1/50, mole ratio values in the same ranges as those from the
~ McCoy Mine area (Table II).

The hydrological regime in the McCoy area appears to be quite com-
plicated. Chemically, two distinct parent fluids are suggested. One parent
fluid diluted with meteoric water gives use to Type II waters and the second

gives rise to the Type III waters.

-14-
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Figure 3.

Na versus K in waters of the McCoy area, Nevada



Téble I1I. C]/HCO3 and.Cl/SO4 Mole Ratio Comparison for McCoy Waters

Sample #  Area of Well # C1/HCO,Mole Rat io C1/50,Mole Ratio

W10981 McCoy Mine Well -0.06 : 1.10
14992 w "o v 0.07 - 1.38
14998 38-9 0.08 1.03
14999 38-9 0.07-. 1.18
1500 . 38-9 0.07 1.09
13453 66-8 0.45 1.03
13454 66-8 0.38 0.84
13456 66-8 : - 0.26 1.05
14995 25-9 0.27 | 1.23
14996 25-9 0.37 1.23
14997 25-9 0.50 1.42
14750 Shoshone Pass Well 0.26 R 0.86
14991  Hole in the Wall Well ~  1.12 2.43
14993  Edwards Creek Well 0.38 2.25
14994  Edward Creek Valley Well 0.34 1.68

-16-



Geophysical Studies

'A resistivity survey was rﬁn by.Mining Geophysiéal Survey, Inc.
‘during the period February 2 to March 3, 1981. Two profiles were run along
lines B-B' and C-C' of the MT survey (Pilkington; 1981). The third profile
was done alohg an east-west line to the south (Figure 4). |

“The Tow conductivity zone seen spread 2 line C (Fig. 5) may repre-
sent the same zone of low conductivity seen in the MT and the EM-60 survey
(Pi]kington,}1981). The more resistive zones between the center of spread 2
and spread 1 are over the horst block of pre-Tertiary rocks. On line B the
~ near surface resistivity responses are characteristic of inc]inéd blocks of
varying resisfitivy and probably relate to the block faulting. On line D'the
area of low resistivity on the west end of the 1ine coincides with an in-
creasing thickness of Tertiary volcanic rocks. The deeper zones of conductive
material are prdbab]y the same as seen on the MT.

The low resistivity zones may represent conduits for the thermal
waters; however, interpretation is comp]icated by 1aterai and apparent resis-

tivity effects. Model studies are planned for early 1982.

Exploration Drilling
Two intermediate depth exploration wells were completed in 1981, and
a third well was spudded, drilled to 403 feet, cased, and suspended. Well
25-9 located in the NWSW' Sec. 9 T22N R40E had a TD of 610 metérs (2000') and
well 38-9 located in the SESW Sec. 9 T23N R40E had a TD of 620m (2040'). and
well 28-18 located in the SWSW _Seé. 18 T22NR40E was drilled to 463', cased
and suspended. ' )

The exploration wells were drilled as unit wells for the McCoy

-17-
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Federal Geothermal Unit under a Plan of Exploration approved by the U.S. Geo-

logical Survey. The generalized drilling plan for the holes was:

1. Move on and rig up.x

2. Drill 17-1/2" hole to 20 ft.

3. Run 20 ft. sufface conductor.

4. Drill 12-1/2" hole to 10% of TD.
5. Run 9 5/8" casing, cement. |
6. Install BOP test.

Drill 8-5/8" hole to TD.

o~
.

8. Run electric logs.
9. Run 2 3/8" tubing, fill with water.
10. Cement top 10 feet of annulus.

11. Install gate valve on top of tubing.

Generalized stratigraphic sections for wells 25-9 and 38-9 are given
in Figure 7. Well 25-9 encountered low temperature geothermal fluids at 1640
feet, 1840 feet and 2000 feet. Thé maximum temperatuare fluids were at 2000
feet where temperatures are eétimated to be 54°C. Chemically the waters are
thought to be meteoric waters which circulated to depths sufficient to heat
them to the observed temperatures.

Well 38-9 encountered fluids at depths of 550 feet, 1200 feet and
1300 feet. Chemically the geothermal fluids are comparable with those from
the McCoy Mine water we]].

Well 28-18 will be completed to at least 3000 feet during 1982 in

order to effectively test the geophysical anomalies.

-21-
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ABSTRACT

The McCoy geothermal prospect is located at the junction of the
Augusta Mountains, Clan Alpine Mountains and the New Pass Range. The
prospect was discovered in 1977, and in 1978 was made a part of the Geo-
thermal Reservoir Assessment Case Study Program of the Department of
Energy under contract DE-AC 08-79 ET 27010.

Geothermal exploration done during 1981 included additional
hydrogeochemical studies and some additional geologic mapping in the
southern part of the area. Geophysical work consisted of a dipole-dipole
resistivity survey and continued interpretation and analysis of previous
data. Exploration drilling included ten shallow thermal gradient holes
and two intermediate depth exploration holes. A thiﬁd hole was started
and drilled to a depth of 403 feet and surface casing was run and
cemented.

A shallow low-temperature geothermal reservoir was encountered
in Permo-Pennsylvanian rocks north of McCoy Mine, The analysis of the
exploration continued in an attempt to determine the source area for the

thermal fluids.



INTRODUCTION

The McCoy geotherma] prospect was discovéred in 1977 during recon-
naissance coverage of Nevada. The prospect was identified by thermal gra-
dient measurements of existing holes and hydrogeochemical analysis of we]]v
water from the McCoy Mine water well. The prospect is located approximately
72 kilometers northwest of Austin, Nevada (Figure 1) and can be reached by
means of a graded road which leads from U. S. Highway 50.

The McCoy prospect is located at the confluence of the Augusta and
Clan Alpine Mountains and the New Pass Range. The prospect straddles the
Chu%chil] and Lander County borders.

In 1978 AMAX submitted a proposal in response to the Department of
Energy's RFP No. ET-78-R-08-003, Geothermal Reservoir Assessment Case Study,
Northern Basin and Range and was awarded a contract providing partial fund-
ing for exploration at the property. Detailed results of the work funded
through the DOE will be published by the DOE through the University of Utah
Research Institute (UURI) under DOE contract DE-AC 08-79 ET 27010.
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Figure 1. Location map for the McCoy geothermal project.
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EXPLORATION HISTORY
The geothermal'exploration partia]]y funded under DOE contract DE
ACO08-79 ET 27010 was an integrated approach including geological, geo-
chemical and geophysical stﬁdies as well as exploration drilling. For the
purpose of this report the exploration will be discussed under exploration

methods rather than a chronological description.

GEOLOGICAL STUDIES

The McCoy geothermal prospect is located at the junction of the
Augusta Mountains, the Clan Alpine Mountains and the New Pass range. The
area is underlain by Tertiary volcanics and associated sediments, Triassic
sediments and Permo-Pennsylvanian eugeosynclinal sediments as shown on the
county maps (Stewart, J. H. and McKee, E. H., 1977 and Wilden, R. and Speed,
R. L., 1974). The county geologic maps are at a scale of 1:250,000 and,
therefore, do not show much detail.

Iﬁ the late fall of 1979 Joe Moore of the University of Utah
Research Institute began a geologic mapping program under DOE contract DEAC
07 - 80 ID 12079. Joe Moore and Eric Struhsacker establishedthe mapping
units in the~Tertiary volcanics and then Mike Adams of UURI did most of the
field mapping in 1980. A detailed geo]ogic map at a scale of 1:24,000 was
completed (Fig. 2) in 1980 (Pilkington, 1981). During 1981 the geologic
mapping was extended to the south in order to establish a better under-
standing of the relationship between the Tertiary, Traissic and Permo-
Pennsylvanian rocks.

The oldest rocks mapped in the McCoy area are the cherts, vol-
canics, siltstones, sandstones and minor limestones of the Havallah sequence

of Permo-Pennsylvanian age.



Figure 2. Geologic map of thé
McCoy Geothermal Prosp
Nevada (after Adams,

Moore and Struhsaker,
1980). '
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The rocks were deformed, uplifted and deeply efoded prior to the deposition
of the basal Triassic sediments which consist of conglomerates, siltstones,
sandstones and minor tuff. Thezba§a1 member is overlain by several hundred
feet of dominantly carbonate sediménts of the Favret Formation, the Augusta
Mountain Formation and the Coné Springs Formation. The uppermost Triassic
unit is the detrital sediments 6f the Osobb Formation.

The Tertiary volcanic rocks in 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 areé.’ West of the McCoy Mine over 2km2 of fossil QuaternaryA
travertine is exposed. The travertine lies unconformably upon‘the eroded
Triassic rocks. The travertine dfps gently westward and is only slightly
dissected. ‘

Tectonically the area has had a long and complex history. The
detailed mapping permitted the con§truction of detai]ed geologic cross
section (Fig. 3). Reasonable approximations of the fault offﬁets could be

made using the displacement of cooling units on Mike Adams geologic map.

Geochemical Studies
The hydrogeochemical analysis of a water sample from the McCoy Mine
water well was one of the manifestations which attracted AMAX to the area.
During the exploration drilling in 1980 water was encountered in well 66-8.
Table I compares the chemical ana]jseé of the various water samples collect-

ed to date.



Temp©C
Flow (gpm)
pH

C1

F

S04
HCO3
CO3
Si02
Na

K

Ca

Mg

Li

B -

NH3
TDS

Tq Si0p
Tc Si0y
T Na-K
T Na-K-Ca

Table I. Chemical Analyses of McCoy Area Waters

W10981 W13453 W13454 W13456
McCoy HW Well 66-8, 1630' Well 66-8, 2050' Well 66-8,2410"
Sec.9T20NR4OE  NWSEST22NR4OE  NWSESBT22NR20E NWSEST22NR4OE
39 +100 -- --
- 25 - -
7.05 9.4 9.1 9.0
22.0 38.0 31.0 31.0
4.4 5.6 3.0 4.1
54.0 100.0 100.0 80.0
611.6 144.0 142.0 204.0
0.0 72.0 24.0 20.0
44.0 120.0 75.0 62.0
260.0 160.0 98.0 110.0
15.0 21.0 14.0 14.0
43.0 6.6 9.6 6.0
9.0 2.6 16.0 18.0
0.3 0.7 0.4 0.5
1.3 -- - -
10.74 - - -
1065.3 670.0 513.0 550.0
98 148 120 12
66 122 94 83
174 242 250 239
153 206 197 197



Table I. Continued

W14377 W14378 W14379 W14380

Gilbert Spr. © Spring Spring Shoshone Spring

SE34T21NRAOE NE2T20NR4OE NWSWIT22NR38E  SE2T22NR38E
TempOC _ 10 17 18 25
Flow (gpm) 12.0 25.0 2.0 1.0
pH
C1
F
S04
HCO3
C03
Si02 15.0 20.0 - 37.0 38.0
Na 22.0 17.0 170.0 130.0
K 0.6 0.9 3.3 1.8
Ca 43.0 37.0 4.0 3.0
Mg 7.0 7.0 1.0 - 1.0
Li
B
Ec(K)
TDS
Tq Si0y 53 63 88 89
Tc Si02 21 31 57 59
T Na-K 126 168 108 91

T Na-K-Ca -2 6 116 87



Table I. Continued

W14381 W14382 W14383 W14384
Spring Smooth Canyon Spr. Spring Spring
SWSW18T21NR39E NW10T21NR38E SE16T25NR38E NW1T25NR39E
Temp©C 14 15 14 15
Flow (gpm) 5.0 -- 20 1.0
pH
C1
F
SOq
HCO3
co
5182 91.0 38.0 15.0 23.0
Na 52.0 88.0 57.0 170.0
K 8.4 4.5 3.0 24.0
Ca 35.0 62.0 190.0 82.0
Mg 2.0 12.0 71.0 58.0
Li
B
Ec(K)
TDS
Tq Si0p 132 89 53 69
Te Si0p 105 59 21 37
T Na-K 262 166 168 248

T Na-K-Ca 74 49 17 187



Table I. Continued

W14385 W14386 W14387 W14750
Thompson WW Hess Spr. Red Butte WW Shoshone Pass WW
Sec10T25NR4 1E Sec29T26NR41E SE26T25NR4 1E NW32T22NR39E

TempOC 10 15 10 26.5
Flow (gpm) 500.0 2.0 1000 65.0
pH 7.6
C1 31.0
F 1.1
S04 98.0
HCO3 206.0
CO03 0.0
Si02 35.0 51.0 69.0 85.0
Na 39.0 62.0 59.0 77.0
K 2.6 2.6 9.8 18.0
Ca 19.0 40.0 33.0 40.0
Mg 5.0 7.0 3.0 10.0
Li 0.1
B 0.4
Ec(K) 689.0
TDS 566.
Tq Si02 86 103 117 128
Tc Si0p 55 73 89 101
T Na-K 185 152 265 302

T Na-K-Ca 48 _ 39 81 208
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Table I. Continued

W14991 W14992 W14993 W14994
Hole-in-Wall McCoy Mine WW: Edwards Cr.WW Water Well
SENE2T23NR39E  Sec9T20NR40E NWNW3T2INR39E Sec2T21NR39E
Temp©C 20.5 42.5 14.5 15.5
Flow (gpm) - 3.0 25.0 5.0 5.0
pH 7.5 7.2 8.0 7.6
C1 78.1 24.0 39.0 26.0
F 0.5 4.2 1.3 0.8
S04 87.0 47.0 80.0 42.0
HCO3 120.0 580.0 178.0 - 130.0
CO3 0.0 0.0 0.0 0.0
Si07 48.0 40.0 80.0 61.0
Na 78.0 230.0 - 110.0 71.0
K 7.7 15.0 9.4 4.8
Ca 50.0 43.0 23.0 14.0
Mg 7.8 8.7 2.1 2.7
Li 0.1 0.3 0.1 0.1
B 0.4 1.3 0.6 0.3
Ec(K)
TDS 477.5 993.5 523.5 352.7
Tq Si02 101 94 122 11
Te Si02 _ 70 61 97 82
T Na-K 216 - 183 204 : - 186
79

T Na-K-Ca 68 157 95

-11-



Table I. Continued

W14995 W14996 W14997
Well 25-9, 1640' Well 25-9, 1840' Well 25-9, 2000'
NWSWIT22NR40E NWSWIT22NR40E NWSWIT22NR40E

Temp©C 44 .4 48. 54,
Flow (gpm) 25. 30. 30.
pH 8.7 8.2 8.2
Ci 29.0 34.0 45.0
F 2.9 1.7 1.0
S04 64.0 75.0 86.0
HCO3 182.0 158.0 156.0
CO03 12.0 0.0 0.0
Si02 17.0 25.0 35.0
Na 85.0 69.0 58.0
K 14.0 11.0 12.0
Ca 8.4 19.0 34.0
Mg 20.0 16.0 29.0
Li 0.3 0.2 0.1
B 0.8 0.5 0.4
Ec(K) 624.0 570.0 655.0
TDS 435.4 409.4 456.5
Tq Si07 64 77 89
Tc S0z 25 40 55
T Na-K 264 261 288
T Na-K-Ca 69 53 50
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Table I. Continued

. B

W14998 W14999 W15000
Well 38-9, 550' Well 38-9, 1200' Well 38-9, 1300'
SESWOT23NRAOE SESWIT23NR4AOE SE SWIT23NR4A0OE
TempOC 34 a7 47
Flow (gpm) 25 115 125
pH 8.4 7.9 7.8
C1 22.0 23.0 23.0
F 4.2 4.2 4.2
S04 58.0 53.0 57.0
HCO3 472.0 538.0 530.0
CO3 28.0 0.0 0.0
Si0y 44.0 35.0 35.0
Na 230.0 230.0 230.0
K 18.0 16.0 16.0
Ca 24.0 33.0 35.0
Mg 13.0 11.0 12.0
Ly 0.3 0.3 0.3
1.2 1.2 1.2
Ec(K) 1128.0 1190.0 1201.0
TDS 914.7 944.7 963.7
Tq Si0p 97 89 89
Tc Si07 66 55 55
T Na-K 197 188 188
T Na-K-Ca 171 163 162
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Chemically the waters appear to fall into three distinct groups
(Fig. 3 and Table II). -The majority of non-thermal ground waters are mixed
cation-anion waters of low sa]inity and low SiO2 content (Type I). The
thermal waters in the MCoy areas fall into two groups (Fig. 3 and Table II).
The thermal waters from the McCoy Mine area (Type 111) are characterized by a
higher sodium content (Fig. 3) and a low C]/HCO3 (Mole) ratio (Table II).

The second groups of thermal waters (Type II) are low to inter-

mediate in sodium content and intermediate to high in potassium content (Fig.

3). Several spring samples fall within the boundary of the Type II waters
suggesting a mixing of thermal and meteoric waters. Type Il waters tend to
have a high C]/SO4 (Mole) ratio (Table II); however, the waters from well
66-8 have C]/SO4 mole ratio values in the same ranges as those from the
McCoy Mine area (Table II).

The hydrological regime in the McCoy area appears to be quite com-
plicated. Chemically, two distinct parent fluids are suggested. One parent
fluid diluted with meteoric water gives use to Type II waters and the second

gives rise to the Type III waters.

-14-



Figure 3. Na versus K in waters of the McCoy area, Nevada



Table II. C]/HCO3 and C'I/SO4 Mole Ratio Comparison for McCoy Waters

Sample #  Area of Well # C1/HCO,Mole Ratio C1/50,Mole Ratio

W10981  McCoy Mine Well 0.06 1.10
14992 " n 0.07 1.38
14998 38-9 0.08 - 1.03
14999 38-9 0.07 1.8
1500 38-9 0.07 1.09
13453 66-8 0.45 1.03
13454 66-8 0.38 | 0.84
13456 66-8 ‘ 0.26 1.05
14995 25-9 0.27 1.23
14996 25-9 0.37 1.23
14997 25-9 0.50 1.42
14750 Shoshone Pass Well 0.26 0.86
14991  Hole in the Wall Well 1.12 2.43
14993 Edwards Creek Well 0.38 2.25
14994 Edward Creek Valley Well 0.34 1.68

-16-



Geophysical Studies

A resistivity survey was run by Mining Geophysical Survey, Inc.
during the period February 2 to March 3, 1981. Two profiles were run along
lines B-B' and C-C' of the MT survey (Pilkington, 1981). The third profile
was done along an east-west line to the south (Figure 4).

The Tow conductivity zone seen spread 2 line C (Fig. 5) may repre-
sent the same zone of low conductivity seen in the MT and the EM-60 survey
(Pilkington, 1981). The more resistive zones between the center of spread 2
and spread 1 are over the horst block of pre-Tertiary rocks. On line B the
near surface resistivity responses are characteristic of inclined blocks of
varying resistitivy and probably relate to the block faulting. On line D the
area of low resistivity on the west end of the line coincides with an in-
creasing thickness of Tertiary volcanic rocks. The deeper zones of conductive
material are probably the same as seen on the MT.

The low resistivity zones may represent conduits for the thermal
waters; however, interpretation is complicated by lateral and apparent resis-

tivity effects. Model studies are planned for early 1982.

Exploration Drilling
Two intermediate depth exploration wells were complieted in 1981, and
a third well was spudded, drilled to 403 feet, cased, and suspended. Well
25-9 located in the NWSW Sec. 9 T22N R4OE had a TD of 610 meters (2000') and
well 38-9 located in the SESW Sec. 9 T23N R40E had a TD of 620m (2040'). and
well 28-18 located in the SWSW Sec. 18 T22NR4OE was drilled to 403', cased
and suspended. | |

The exploration wells were drilled as unit wells for the McCoy

-17-
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Federal Geothermal Unit under a Plan of Exploration approved by the U.S. Geo-

logical Survey. The generalized drilling plan for the holes was:

1. Move on and rig up.
2. Drill 17-1/2" hole to 20 ft.

Run 20 ft. surface conductor.

Lo w
. .

Drill 12-1/2" hole to 10% of TD.
5. Run 9 5/8" casing, cement.
Install BOP test.
7. Drill 8-5/8" hole to TD.
8. Run electric logs.
9. Run 2 3/8" tubing, fill with water.
10. Cement top 10 feet of annulus.

11. Install gate valve on top of tubing.

Generalized stratigraphic sections for wells 25-9 and 38-9 are given
in Figure 7. Well 25-9 encountered low temperature geothermal fluids at 1640
feet, 1840 feet and 2000 feet. The maximum temperatuare fluids were at 2000
feet where temperatures are estimated to be 54°C. Chemically the waters are
thought to be meteoric waters whfch circulated to depths sufficient to heat
them to the observed temperatures.

Well 38-9 encountered fluids at depths of 550 feet, 1200 feet and
1300 feet. Chemically the geothermal fluids are comparable with those from
the McCoy Mine water well.

Well 28-18 will be completed to at least 3000 feet during 1982 in

order to effectively test the geophysical anomalies.

-27-
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ABSTRACT

The McCoy geothermal prospect is located at the junction of the
Augusta Mountains, Clan Alpine Mountains and the New Pass Range. The
prospect was discovered in 1977, and in 1978 was made a part of the Geo-
thermal Reservoir Assessment Case Study Program of the Department of
Energy under contract DE-AC 08-79 ET 27010.

Geothermal exploration done during 1981 included additional
hydrogeochemical studies and‘some additional geologic mapping in the
southern part of the area. Geophysical work consisted of a dipole-dipole
resistivity survey and continued interpretation and analysis of previous
data. Exploration drilling included ten shallow thermal gradient holes
and two intermediate depth exploration holes. A third hole was started
and drilled to a depth of 403 feet and surface casing was run and
cemented.

A shallow low-temperature geothermal reservoir was encountered
in Permo-Pennsylvanian rocks north of McCoy Miné. The analysis of the
exploration continued in.an attempt to determine the source area for the

thermal fluids.



INTRODUCTION

The McCoy geotherma] prospect was discovered in 1977 during recon-
naissance coverage of Nevada. The prospect was identified by thermal gra-
dient measurements of existing holes and hydrogeochemical analysis of well
~ water from the McCoy Mine water well. The prospect is located approximately
72 kilometers northwest of Austin, Nevada (Figure 1) and can be reached by
means of a graded road which leads from U. S. Highway 50.

The McCoy prospect is located at the confluence of the Augusta and
Clan Alpine Mountains and the New Pass Range. The prospect straddles the
Churchill and Lander County borders.

In 1978 AMAX submitted a proposal in response to the Department of
Energy's RFP No. ET-78-R-08-003, Geothermal Reservoir Assessment Case Study,
Northern Basin and Range and was awarded a contract providing partial fund-
ing for exploration at the property. Detailed results of the work funded
through the DOE will be published by the DOE through the University of Utah
Research Institute (UURI) under DOE contract DE-AC 08-79 ET 27010.
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Figure 1. Location map for the McCoy geothermél'l project.
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EXPLORATION HISTORY
The geotherma]lexploration partially funded under DOE contract DE
AC08-79 ET 27010 was an integrated approach including geological, geo-
chemical and geophysical studies as well as exploration drilling. For the
purpose of this report the exploration will be discussed under exploration

| methods rather than a chronological description.

GEOLOGICAL STUDIES

The McCoy geothermal prospect is located at the junction of the
Augusta Mountains, the Clan Alpine Mountains and the New Pass range. The
area is underlain by Tertiary volcanics and associated sediments, Triassic
sediments and Permo-Pennsylvanian eugeosynclinal sediments as shown on the
county maps (Stewart, J. H. and McKee, E. H., 1977 and Wilden, R. and Speed,
R. L., 1974). The county geologic maps are at a scale of 1:250,000 and,
therefore, do not show much detail.

In the late fall of 1979 Joe Moore of the University of Utah
Research Institute began a geologic mapping program under DOE contract DEAC
07 - 80 ID 12079. Joe Moore and Eric Struhsacker established the mapping
units in the Tertiary volcanics and then Mike Adams of UURI did most of the
field mapping in 1980. A detailed geologic map at a scale of 1:24,000 was
completed (Fig. 2) in 1980 (Pi]kington, 1981). During 1981 the geologic
mapping was extended to the south in order to establish a better under-
standing of the relationship between the Tertiary, Traissic and Permo-
Pennsylvanian rocks.

The oldest rocks mapped in the McCoy area are the cherts, vol-
canics, siltstones, sandstones and minor limestones of the Havallah sequence

of Permo-Pennsylvanian age.
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The rocks wefe deformed, uplifted and deeply eroded prior to the deposition
of the basal Triassic sedimentslwhich consist of conglomerates, siltstones,
sandstones and minor tuff. The basal member is overlain by several hundred
feet of dominantly carbonate sedimenfs of the Favret Formation, the Augusta
Mountain Formation and the Cone Springs Formation. The uppermost Triassic
unit is the detrital sediments of the Osobb Formation.

The Tertiary volcanic rocks in 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 unconformably upon the eroded
Triassic rocks. The travertine dips gently westward and is only s]ight]y
dissected.

Tectonically the area has had a long and complex history. The
detailed mapping permitted the construction of detailed geologic cross
- section (Fig. 3). Reasonable approximations of the fault offsets could be

made using the displacement of cooling units on Mike Adams geologic map.

Geochemical Studies
The hydrogeochemical analysis of a water sample from the McCoy Mine
water well was one of the manifestations which attracted AMAX to the area.
. During the exploration drilling in 1980 water was encountered in well 66-8.
Table I compares the chemical analyses of the various water samples collect-

ed to date.



Table I. Chemical Analyses of McCoy Area Waters

W10981 W13453 W13454 ‘ W13456
McCoy HW - Well 66-8, 1630' Well 66-8, 2050' Well 66-8,2410"'
Sec.9T20NR40E NWSE8T22NR40OE NWSEBT22NR20E NWSE8TZ22NR40E

Temp©C 39 +100 -- --
Flow (gpm) - 25 - --
pH 7.05 9.4 9.1 9.0
C1 22.0 38.0 31.0 31.0
F 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
CO3 0.0 72.0 24.0 20.0
Si07 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
Li 0.3 0.7 0.4 0.5
B 1.3 -- - -
NH3 0.74 - - -
TDS 1065.3 670.0 513.0 550.0
Tq Si02 98 148 120 112
Tc Si0p 66 122 94 83

T Na-K 174 242 250 239

T Na-K-Ca 153 : 206 197 ' 197



Table I.

TempOC
Flow (gpm)

pH

C1

F

S0q

- HCO3
CO3

Si02

Na

K

Ca

Mg

Li

B

Ec(K)

TDS

Tg Si07
Tc Si02
T Na-K
T Na-K-Ca

Continued

W14377 W14378 W14379 W14380
Gilbert Spr. Spring Spring Shoshone Spring
SE34T21NRAOE NE2T20NR4OE NWSWIT22NR38E  SE2T22NR38E

10 17 18 25
12.0 25.0 2.0 1.0
15.0 20.0 37.0 38.0
22.0 17.0 170.0 130.0
0.6 0.9 3.3 1.8
43.0 37.0 4.0 3.0
7.0 7.0 1.0 1.0
53 63 88 89
21 31 57 59
126 168 108 91
-2 6 116 87



Table I.

‘TempOC
Flow (gpm)

pH

C1

F

S04
“HCO3

. CO
5182
Na

K

- Ca
Mg
Li

B

Ec(K)

- TDS

Tg Si0p
Tc Si07
T Na-K
T Na-K-Ca

Continued

W14381 W14382 W14383
Spring Smooth Canyon Spr. Spring
SWSW18T2 1NR39E NWI10T21NR38E SE16T25NR38E
14 15 14
5.0 -- 20
91.0 38.0 15.0
52.0 88.0 57.0
8.4 4.5 3.0
35.0 62.0 190.0
2.0 12.0 71.0
132 89 53
105 59 21
262 166 168
74 49 17

W14384
Spring

NW1T25NR39E

15
1.0

23.
170.
24.
82.
58.

QOO0 O

69

248
187



" Table I. Continued

- W14385 ‘ W14386 W14387 W14750
Thompson WW - Hess Spr. Red Butte WW Shoshone Pass WW

T Na—K-Ca

-10-

Sec10T25NR41E Sec29T26NR4A1E SE26T25NR41E NW32T22NR39E
- TempOC 10 A 15 10 26.5
Flow (gpm) 500.0 - 2.0 1000 65.0
7.6
C1 31.0
F 1.1
S04 98.0
- HCO3 206.0
CO3 ' 0.0
Si0p 35.0 51.0 69.0 85.0
Na 39.0 62.0 59.0 77.0
K 2.6 2.6 9.8 18.0
.Ca 19.0 - 40.0 33.0 40.0
Mg 5.0 7.0 3.0 10.0
Li 0.1
B 0.4
Ec(K) 689.0
DS 566.6
Tq Si02 86 103 117 128
Tc Si0p 55 73 89 101
T Na-K 185 152 265 302
48 39 81 208



Table I. Continued

F

W14991 ' W14992 W14993 Ww14994
Hole-in-Wall McCoy Mine WW Edwards Cr.WW Water Well
SENE2T23NR39E  Sec9T20NR40E "~ NWNW3T2INR39E Sec2T21NR39E
Temp®C : 20.5 42.5 14.5 15.5
Flow (gpm) 3.0 25.0 - 5.0 5.0
pH 7.5 7.2 - 8.0 7.6
. C1 78.1 24.0 39.0 26.0
0.5 4.2 1.3 0.8
S04 87.0 47.0 80.0 42.0
HCO3 120.0 580.0 178.0 130.0
CO3 0.0 0.0 0.0 0.0
- Si02 48.0 40.0 80.0 61.0
Na 78.0 230.0 110.0 71.0
K 7.7 15.0 9.4 4.8
Ca 50.0 43.0 23.0 14.0
Mg 7.8 8.7 2.1 2.7
Li 0.1 0.3 0.1 0.1
B 0.4 1.3 0.6 0.3
Ec(K)
TDS 477.5 ‘ 993.5 523.5 352.7
Tq Si0p 101 94 : 122 11
Tc Si0p 70 61 , 97 _ 82.
T Na-K 216 183 204 ' A ~ 186
T Na-K-Ca 68 157 ‘ 95 79

_]_]_



Table I. Continued

W14995 ‘ W14996 W14997
Well 25-9, 1640' " Well 25-9, 1840° Well 25-9, 2000'
NWSWIT22NR40E v NWSWIT22NR40E NWSWIT22NR40E
Temp©C 44.4 48. ' 54,
Flow (gpm) 25. 30. 30.

- pH 8.7 8.2 8.2
c1 - 29.0 34.0 45.0
F 2.9 1.7 1.0
S04 ' 64.0 75.0 86.0
HCO3 182.0 158.0 156.0

- C03 12.0 0.0 0.0

- Si02 17.0 25.0 35.0
Na 85.0 69.0 58.0
K ' 14.0 11.0 12.0
Ca 8.4 - 19.0 34.0
Mg 20.0 16.0 29.0

Li 0.3 0.2 0.1
B 0.8 0.5 0.4
Ec(K) 624.0 570.0 655.0
DS - 435.4 409.4 456.5
Tq Si0p 64 77 89
Te Si0p 25 40 55
-T Na-K 264 261 288
T Na-K-Ca 69 53 50

=12~



Table I. Continued

T Na-K-Ca

-13-

W14998 W14999 W15000
Well 38-9, 550' Well 38-9, 1200* Well 38-9, 1300
SE SWIT23NR4OE SESWIT23NRAOE SE SWIT23NR4OE

Temp©C 34 47 47
Flow (gpm) 25 115 125
pH 8.4 7.9 7.8
Cl 22.0 23.0 23.0
F 4.2 4.2 4.2
S04 . 58.0 53.0 57.0
HCO3 472.0 538.0 530.0
€03 28.0 0.0 0.0
S$i02 44.0 35.0 35.0
Na 230.0 230.0 230.0
K 18.0 16.0 16.0
Ca 24.0 33.0 35.0
Mg 13.0 11.0 - 12.0
L3 0.3 0.3 0.3
B 1.2 1.2 1.2
Ec(K) 1128.0 1190.0 1201.0
DS 914.7 - 944.7 963.7
Tq Si02 97 89 89
Tc S$i07 66 55 55
T Na-K 197 188 188

171 163 162



Chemically the waters appear to fall into three distinct groups
(Fig. 3 and Table II). .The majority of non-thermal ground waters are mixed
cation-anion waters of low salinity and low Sioz,content (Type I). The
'thermal waters in the MCoy areas fall into two’groups (Fig. 3 and Table II).
tThe thermé] waters from the McCoy Mine area (Type III) are characterized by a
higher sodium content (Fig. 3) and a low Cl/HCO3 (Mole) ratio (Table II).

The second groups of thermal waters (Type II) are low to inter-
mediate in sodium content and intermediate to high in potassium content (Fig.
3). Several spring samples fall within the boundary of the Type II waters
éuggesting a mixing of thermal and meteoric waters. Type Il waters tend to
have a high CT/SO4 (Md]e) ratio (Table II); however, the waters from well
66-8 have C]/SO4 mole ratio values in the same ranges as those from the
McCoy Mine area (Table II).

The hydrological regime in the McCoy area appears to be quite com-
plicated. Chemically, two distinct parent fluids are suggested. One parent
fluid diluted with meteoric water gives use to Type II watefs and the second

‘gives rise to the Type IIl waters.

-14-
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Figure 37 Na versus K in waters of the McCoy area, Nevada



Table II. C]/HC03.and C1/SO4 Mole Ratio Comparison for McCoy Waters

~Sample #  Area of Well # C1/HCO Mole Ratio C1/50,Mole Ratio

" W10981 - McCoy Mine Well . 0.06 1.10
14992 " " | 0.07 1.38
14998 38-9 . 0.08 . 1.03
14999 38-9 0.07 1.18
1500 38-9 0.07 1.09
13453 66-8 0.45 - 1.03

13854 66-8 ‘ - 0.38 0.84
13456 66-8 0.26 1.05
14995 25-9 0.27 1.23
14996 25-9 0.37 1.23
14997 25-9 0.50 1.42
14750 Shoshone Pass Well 0.26 0.86
14991 Hole in the Wall Well 1.12 2.43
14993  Edwards Creek Well 0.38 | 2.25
14994 Edward Creek Valley Well 0.34 | ‘ 1.68

-16-



Geophysical Studies
A resistivity survey was run by Mining Geophysical Survey, fnc.
during the period February 2 to March 3, 1981. Two profjles were run along
“1ines'B-B‘ and C-C' of the MT survey {Pilkington, 1981). The third profilé
'was done atong an east-west line to the south (Figure 4).
| The low conductivity zone seen spread 2 line C (Fig. 5) may repre-
sent the same zone of low conductivity seen in the MT and the EM-60 survey
(Pilkington, 1981). The more resistive zones between the center of spread 2
“and spread 1 are over the horst block of pre-Tertiary rotks. On line B the
near surface resistivity reﬁponses are characteristic of inclined blocks of .
“varying resistitivy and probably relate to the block faulting. On line D the
“area of low resistivity on the wesf end of the line coincides with an in-
creasing thickness of Tertiary volcanic rocks.. The deeper zones of conductive
'vmaterial are probably the same as seen on the MT.
The Tow resistivify zones may represent conduits for the thermal
waters; however, interpretation is complicated by lateral and apparent resis-

‘tivity effects. Model studies are planned for early 1982.

Exploration Drilling
Two intermediate depth exploration wells were completed in 1981, and
‘a third well was spudded, drilled tb 403 feet, cased, and suspended. Well
25-9 located in the NWSW Sec. 9 T22N R40E had a TD of 610 meters (2000') and
well 38-9 located in the SESW Sec 9 T23N R40E had a TD of 620m (2040'). and
‘'well 28-18 located in the SWSW Sec. 18 T22NR40E was drilled to 403', cased
and suspended. |

The exploration wells were drilled as unit wells for the McCoy

-17-
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Federal Geothermal Unit under a Plan of Exploration approved by the U.S. Geo-

logical Survey. The genera]ized}dri]]ing plan for the holes was:

1. Move on and rig up.

2. Drill 17-1/2" hole to 20 ft.

3. Run 20 ft. surface conductor.

4. Drill 12-1/2" hole to 10% of TD.

5. Run 9,5/8" casing, cement.

6. Install BOP test.

7. Drill 8-5/8" hole to TD.

8. Run electric logs. '

9. Run 2 3/8" tubing, fill with water.
10. Cement top 10 feet of annulus.

11. Install gate valve on top of tubing.

Generalized stratigraphic sections for wells 25—9 and 38-9 are given
in Figure 7. Well 25-9 encountered low temperature geothermal fluids at 1640
feet, 1840 feet and 2000 feet. The maximum temperatuare fluids were at 2000
feet where temperatures are estimated to be 54°C, Chemically the waters are
thought to be meteoric watgrs which circulated to depths sufficient to heat
jthem to the observed temperatures. ‘
| Well 38-9 encountered fluids at depths of 550 feet, 1200'feet and
1300 feet. Chemically the geothermal fluids are comparable with thosé from‘
the McCoy Mine water well. | |

Well 28-18 will be completed to at least 3000 feet during 1982 in

order to effectively test the gedphysica] anomalies.

-21-
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