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ABSTRACT

The Baltazor KGRA and McGee/Painted Hills geothermal
prospects are located in northern Humboldt County, Nevada
along the northwestern margin of the Basin and Range province.
Earth Power Production Company (EPPC) began exploration of the
prospects in 1977. EPPC continued its program as a Geothermal
Reservoir Assessment Case Study funded in part by the U.S.

Department of Energy under Contract DE-AC08-79ET27007.

Geologic work has included a literature search and
reconnaissance photogeologic mapping study and then detailed
field geologic and alteration mapping. A groundwater sampl-
ing program and soil mercury survey were the geocﬁemical
techniques used. Geophysics consisted of a microearthquake
study; aeromagnetic mapping; and a gravity, electrical resist-

ivity and self-potential study.

Exploration drilling included 27 shallow temperature
gradient holes, four intermediate-depth gradient wells and
one 3703-foot deep test, Baltazor 45-14. The deep test
penetrated Miocene rhyolite, andesite, basalt and andesitic
basalt flows before excessive hole deviation forced an end
to drilling and completion as a deep observation well. A
temperature survey two weeks after completion obtained a

119.7°C (247.4°F) reading at survey total depth, 1110m
(3640 feet).



Introduction

The Baltazor Hot Springs KGRA and McGee Mountain/Painted
Hills geothermal area are located in northern Humboldt County,
Nevada along the northwestern margin of the Basin and Range
province (éee Figs 1 and 2). The Baltazor prospect contains
about 40 sections under lease to subsidiaries and affiliates
of Grace Geothermal Corporation. The McGee area contains a-
bout 50 sections under lease to the same companies. Earth

Power Production Company (EPPC) of Tulsa, Oklahoma is operator.

EPPC began geothermal exploration at Baltazor and McGee
in 1977 with a groundwater sampling surVey (Klein and Koenig,
1977) and amicroearthquake study (Senturion'Sciences, 1977).

A geologic literature search and photogeologic mapping study
(Gardner and Koenig, 1978) followed in 1978 along with a pro-
gram of shallow gradient hole drilling (EPPC, 1979). An
aeromagnetic survey (Scintrex Mineral SurVeys, 1972) and grav-
ity maps (Plouff et al., 1976; Peterson and Hoover, 1977)
completed the 1978 data base.

EPPC submitted a proposal in May 1978 in response to
DOE RFP No. ET-78-R-08-0003 to provide this existing data and
new data as one of the Geothermal Reservoir Assessment Case
Studies (Northern Basin and Range Province). DOE awarded a
contract to EPPC effective October 1, 1978. New data was to
be delivered to DOE in three phases. In Phase I, EPPC drill-
ed and ran temperature surveys in 4 intermediate depth
(about 460m=1500 feet) temperature gradient holes in 1979. In
Phase II, completed in January, 1983, EPPC drilled one deep
exploratory hole 45-14, in the Baltazor area to a depth of B
1129m (3703 feet). EPPC has delivered drill cuttings, mud
- logs and a suite of geophysical logs to DOE for this well.
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Steel tubing 2% inches in diameter was run into the hole to
1110m {3640 feet} and filled with water. A temperature of
119.7°C (247.4°F) was measured at 1110m on February 3, 1983.
Phase III, consisting of flow tests if a productive zone was

encountered, was not performed.

!

All of the data delivered to the DOE are on open file
with the Earth Science Laboratory, University of Utah Re-
search Institute, Salt Lake City (see Appendix A).

Geology

Gardner and Koenig's 1978 literature search and photo-
geologic mapping study was followed by additional geologic
and hydrothermal alteration mapping under a DOE contract

(Hulen, 1979). The following discussion is based on the

latter study.

Plate I (Hulen,1979) is a geologic map. of the Baltazor and
Painted Hills/McGee aieas. Cretaceous diorite and quartz
diorite intrude Permian to Triassic eugeosynclinal meta-
sedimentary and metavolcanic rocks in the Baltazor area.

A thick sequence of Miocene to Pliocene volcanic and volcano-
clastic rocks overlies the Permian to Triassic and intrusive

rocks.
and only the later part of the sequence has been correlated

Only the younger sequence crops out in the McGee area,

with rocks in the Baltazor area.

Moderate-to high-angle, north-to northeast-trending
Basin and Range faults probably control the ascent of thermal
fluids near Baltazor Hot Springs; The hot springs location
may be controlled by an intersection with near-vertical, north-

. west-trending faults, the second prominent fault set in the



area. Quaternary landslides dominate the structural geol-

ogy of the Painted Hills/McGee area.

Baltazor Hot Springs has measured temperatures of 76°C
to 98°C (169° to 208°F.; Klein and Koenig, 1977). Near-sur-
face gradiénts approach 290°C/km (16°F/100 feet). There are
no thermal springs in the Painted Hills/McGee area, but near-
surface gradients of about 400°C/km (22°F/100 feet) have been

measured and warm ground and intermittent fumeroles have been

reported (Gardner and Koenig, 1978).

Several different styles and ages of hydrothermal alter-
ation and mineralization are found at Baltazor and McGee.
The oldest phenomenon consists of copper-bearing quartz veins
emplaced in pre-Tertiary rocks prior to Cenozoic volcanism.
Argillizaion, silification, hematization and mercury mineral-
ization are spread throughout the Painted Hills; this alter-
ation is probably pre-Pleistocene. Alteration at Baltazor
Hot Springs consists of small calcite-~bearing opaline sinter
deposits. Siliceous sinter deposits indicate reservoir
temperatures of at least 180°C (356°F) in the past at Balt-

azor. The hot spring is not presently precipitating silica.

No young rhyolitic volcanics are present at Baltazor
or McGee. These areas are located within the Battle Moun-
tain zone of high heat flow (Sass et al., 1971). These two
facts suggest that the thermal phenonené at Baltazor/McGee

are due to deep circulation along faults rather than to a

shallow body of silicic magma.

Geochemistry

GeothermEx, Inc. pérformed a hydrochemical study of therm-



al areas in 1977 (Klein and Koenig, 1977). The goals of the

survey were " to use integrated hydrologic, hydrochemical,
and geologic data to describe the region's water-circulation
systems and to predict as closely as possible the tempera-
ture and composition of deep thermal fluids, characteristics
and location of possible acquifer host rocks, volume of re-

charge to the deep and shallow systems and potential sustained

annual yield."

Twenty-six water samples and three gas samples from hot
springs were collected and analyzed. Figures 3 and 4 are
maps depicting, respectively, geochemical data and sulfate
as a percentage of total dissolved solids. Silica and Na-K-
Ca geothermometers indicated a maximum surface temperature
for Baltazor Hot Springs of about 160°C (320°F). A temper-
ature less than about 135°C (275°F) appeared to be unlikely.
While its sub-boiling temperature made it tempting to hypo-
thesize that Baltazor Hot Springs is a mixed water, no cool
component could be deduced that would behave consistently with
respect to all the major solutes or the Na-K-Ca geothermom-
eter. Baltazor water, therefore, is probably cooled by con-
duction as it rises from depths of a kilometer or more. High
fluoride content points to an acidic igneous reservoir host

rock, either Tertiary dacite-rhyolite or Mesozoic granitics,

or at shallower depths, basalts.

A well two miles northeast of the Painted Hills Mine fum-
arole in the McGee area produces a cool water very similar
to Baltazor Hot Springs. Klein and Koenig postulate this to be
a thermal water that rises along the McGee Mountain fault and
then flows down to the east within dipping sediments. Prob-
ably this water derives from a reservoir in rocks like those

of the Baltazor reservoir at a similar depth.
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Baitazor Hot Springs during February, 13980 an
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mercury and arsenic (Blair, 1980). The 171 samples were taken
S

on a grid with 1000-foot center 2000-foot centers in the per-
iferal area. ©No contour maps or interpretation of the results
seems to have been made. The analyses do show two apparent
maxima of mercﬁry content: A peak value of 2.8 ppm about 1.3
miles northeast of the later deep test hole, 45-14, along the
Pueblo Range front fault; and ‘14 ppm in the N%, Section 22,

T. 46 N., R. 28 E. along the west side of the Pueblo Mountains

ridgeline.

Geophysics

Scintrex Mineral Surveys flew aeromagnetic coverage of
the Baltazor-McGee area in 1972 at a constant barometric
elevation of 2.74km (9000 feet; see Figure 5). Since the
survey is regional in scope and contours reflect topography
primarily, the survey has not proved very useful for inter-

pretation of the geothermal system (Edquist, 1981).

Senturion Sciences, Inc. deployed two 6-station, 9-km
diameter pentagonal seismometer arrays in the Baltazor-McGee
area in June and July, 1977 (Senturion Sciences, 1977). The
purpose was to define heat sources as indicated by microearth-
quakes and to determine relative crustal movements. Three
microearthquake clusters were detected, the Denio, Thousand

Creek and Craine Creek clusters (Figure 6).

First motions for the Denio swarm were compatible with a
steeply dipping, north-northeast trending normal fault plane
boundiné the Pueblo Mountains west of Baltazor Hot Springs.
The block on the west side of the fault moved upward relative
to the eastern valley. Relative crustal moVements could not

- be deduced from the Thousand Creek and Craine Creek clusters.

10
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The swarms may have resulted in part from thermal stress-

nay

il

Cc stresses

es induced by high heat flows; ncrmal tectonic stre

[44]

B

also have been responsible for the microearthquakes. Vp/Vs
ratios for the combined Denio and Thousand Creek data gave
an anomalous (low) Poisson's ratio, possibly indicating

voids filled with steam.

Edquist (1981) compiled and interpreted gravity, elect-
rical resistivity and self-potential data for the Baltazor
and McGee areas under contract to the DOE. Edquist himself

collected gravity data “ om 194 stations and added this to

90 stations collecte’ ‘ously (Peterson and Hoover, 1977;
Plouff et al, 1976). alf the data were taken along
survey lines (Figure 7 ), 're 8 1is a complete Bouguer
gravity anomaly map; Figu. 9 *a residual Bouguer gravity
anomaly map. Cross section ‘'ng indicates that Baltazor
Hot Springs appears to be con by recent faults that
tap acquifers in the Steens Bas "gure 10 is a gravity
interpretation map. \\

Edquist also models and interpr e-dipole resis-

tivity and self-potential data collect ing Geophysical

Surveys, Inc. (1980) on contract to EPPC rofiles of

resistivity data were collected for a tot. ~77 .8 line-km.

About 38 line-km of SP data were colle , eight pro-

files. Figures 11 and 12 present inté.v
data for the Baltazor area; Figures lf

Painted Hills/McGee area.

~n of these

o so for the

Temperature Gradient Holes

EPPC drilled 27 shallow gradient holes, most to
of about 90m (300 feet), during the summer of 1977. The

13
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mum gradient measured at Baltazor was 290°C/km {15.9°F100

about 455°C/km (25°F/100

feet); the maximum at McGee was
feet). Figure 15 is a temperature gradient contour map based

on these holes.

Four intermediate-depth gradient holes were drilled in
1979 ( see plate I ) . Two intermediate depth holes were
drilled near the center of the Baltazor anomaly near the range
front fault. Baltazor 1500-1 was drilled about half-way be-
tween the hot spring and the range front. This hole went
through the hot water aquifer at about 60m (200 feet), cooled
to about 82°C (180°F) to 210m (700 feet), then slowly began
to warm again with a bottom hole temperature of 90.5°C (195°F)

at 467m (1532 feet).

The second intermediate depth hole, Baltazor 1500-2 was
drilled about a mile southwest of the first hole at a location
very near the range front of the Pueblos. This fault cannot
be accwrately traced in this area due to the large slump blocks
that complicate the surface geology. Presumably, the hole
penetrated the main fault zone and entered the foot wall at
less than 145m (500 feet) unless this fault is much steeper
than thought. The hole encountered a zone of 41°C (105°F)
water at 76ém (250 feet), then cooled to a low of 37°C (98°F)
at 150m (475 feet). From 150m to 380m (475 to 1250 feet), the
hole warmed to 57°C (135°F), then began increasing in temper-
ature at a rate of about 200°C/km (11°F/100 feet), to a bottom
hole temperature of 68°C (154°F) at 434m (1425 feet).

Two intermediate holes also were drilled in the McGee
area. McGee 1500-1"was drilled in the-area of-warm-ground .
where very high temperatures were”measured,in shallow holes.

" This hole heated rapidly to a temperature of 117°C (242°F)

22



at 10Im (330 feet), cooled to about 104°C (220°F) at 183m
{600 feet}), then stayed roughly isothermal to a bottom hole
temperature of 103°C (217°F) at 455m (1493 feet). The hole
was drilled for the most part wtihout returns but apparently‘
the bulk of the hole was in faulted Miocene sedimentary

strata.

McGee 1500-2 was drilled east of the fault system at
the foot of the upthrown McGee Mountain block. This hole
increased in temperature throughout its depth to a bottom
hole temperature of 93°Cl(200°F) at 509 m (1670 feet). The
temperature profile shows a slight break in gradient at about
290m (950 feet), possibly due to a change in thermal conduct-
ivity. The gradient at the bottom of the hole is about 110°C/

km (6°F/100 feet).

Deep Test Hole

Southwest Drilling and Exploration Rig #111 moved on
site September 21, 1982. Baltazor 45-14 was spudded Sept-
ember 24 in the NE4NE%SW%, Section 14, T. 46N., R. 28E. and
drilled to 771m (2529 feet) by October 25. Very slow pene-
tration rates and hole deviation problems dictated use of a

larger rig. Rig #111 was moved off the hole, which was temp-

orarily shut in.

On December 21, 1982, Calvert Western Rig #5 began mov-
ing on site, reamed the hole from 6% inches to 8% inches
and started making new hole on January 6, 1983. Hole devia-
tion was again severe, culminating in a 24° measurement at
1078m (3537 feet). On January 15, Gearheart-Owens ran a full
suite of geophysical logs to a depth of 1100m (3609 feet).
(See Table I.) Drilling was continued slowly to a total depth
of 1129m (3703 feet), and on January 19, £8 -inch tubing
was set at 1125m (3689 feet) and filled with water in prep-
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Date
i0-01-82
10-01-82
10/01/82
10/01/82
10/01/82
10/01/82
10/01/82
10/31/82
11/25/82
1/15/83
1/15/83
1/15/83
1/15/83
1/15/83
2/03/83

(note:

Table 1.

Logging History for Well 45-14
Baltazor KGRA, Nevada

Type of Log

Dual Induction Laterolog-GO

Compensated Neutron-GO

Gamma Ray-GO
Caliper-GO

Borehole Compensated Sonic-GO

Integrated Travel Time-GO

Temperature-GO

Temperature-Southwest

Temperature-Southwest

Compensated Neutron-GO

Gamma Ray-GO
Caliper-GO

Borehole Compensated.

Integrated Travel Time-GO

Temperature—-Southwest

All logs on open-file, ESL/UURI)

25

Logged Interval

39-418"
39-418"
39-418"
39-418"
39-409'
39-409°
39-418"

60-2430"
80-1567"
402-3609"
402-3609"
402-3609"
Sonic-GO 402-3609
402-3609"
40-3640"

-

Total Depth
4197
419"
419°
419"
419"
419"
419"
2529
2529°
3610
3610
3610'
3610
3610
3703"




aration for a final temperature survey. Table II is a com-

plete drilling history for 45-14. Figure 16 is a well com-

pletion schematic.

Lost circulation was not the major problem that had
been feared. Circulation was lost briefly at 95m (312 feet),
788 (2584 feet; 80 bbl.) and 1082m (3550 feet; 80 bbls.).
The major problem was deviation of the hole from vertical, a
problem that worsened as drilling proceeded. Weight on the bit
was kept relatively low but with little effect. We hypothe-
size that the hole encountered a range-front fault bordering the
east side of the Pueblo Mountains that deflected drilling for

most of the depth of 45-14.

Drill cutting samples were collected at 3m (10-foot)
intervals; they may be examined at the Geothermal Sample
Library, University of Utah Research Insitute, (UURI) Salt
Lake City. (Cuttings for 15 shallow gradient holes and 3
intermediate-depth holes also are on file.) Figure 17 is a
generalized stratigraphic column for 45-14; detailed mud logs

are on open-file at UURI.

Two open~hole temperature surveys, run after the hole
was drilled to 771m (2529 feet), are shown in Figure 18.
Thermal conductivity measurements on 26 drill cuttings samp-
les permitted calculation of heat flow values for selected
intervals (Table III). The gradient value in the 493m to
585m interval (1440 to 1920 feet) of 155°C/km (8.48°F/100
feet) is probably a good approximation to the true conductive
gradient. The associated heat flow of 5.3 HFU probably

characterizes well the true conductive heat flow (Southwest

Drilling and Exploration, 1983a).
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DATE DEPTH SUMMARY OF OPRPERATIONS
3/21/88 Gi— G flove rig to site. Build road and pad. Dig
cne mud pit and rig up.
3/z=2/82 - @ Continue to rig up and dig second mud pit,.
9/&3/82 - @ Finish digging mud pits. Haul water and mix

mud. Send flat bed truck to pick up casing.

3/24/8: - 36 Stir up mud pits. Spud hole at 7:30 am with
17 1/2" bit and drill to 36" in alluvial fan
deposits. 8et 12 1/4" surface casing to 387,
Mix cement and pump dowrn cutside of casing.
Build and install flowline.

9/85/782 36— 19@ Make up 8 3/4" bottom hale assembly and drill
to 147, Trip to check bit. Rurn in hole
with 9 7/8" bit and ream from 367 ta 1477,
Drill to 13@' with 39 7/8" bit. Drilling in
alluvial fan deposits to 18@', rhyclite to
19a7.

3/26/82 13— =8@ Drill to 20@'. Trip to check bit and adjust
ratary table clutch linkage. Drill tao £077.
Trip to lay down stabilizer and drill to 28@7

in rhyclite with 3 7/8" bit. o

9/27/782 Z8@— 394 Drill ta 312 and encounter lost circulation
zone. Loose 1/2 pit of mud. Mix mud and
LCM. Regain circulation. Drill to 3947 in
rhyclite. ‘

3/28/82 334— 407 Mix mud. Drill to 427 in rhyclite. Trip
cut of hale and make up 12 1/4" hole cpener,
Ream hole from 36°7.

3/23/82 47~ 421 Continue to ream haole with 12 1/4" hole opern—
er to 4@07'., Trip out to lay down hole aperner.
Clean mud pits amnd mix mud. Ruri in hole with
9 7/8" bit and drill to 417'. Trip toc lay }
down stablizer. Ruri in hole and drill to 421°

in rhyclite.
3/30/82 41— 442 Drill to 442 irn rhycolite. Trip cut of hole.

Make up hole opewer. Rur in hole and ream
hole with 12 1/4" cperner from 4@7°.
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R

lasaz/82
1a/23/82
la/a4/8c

l1as@s/8e

la/e6/82

ig/a7/82

1@a/a8/82

1a/@3/82

las1@/82

1@/11/82

bhz— 44

w
g
w

442

525— 649

750— 881

- 881-1@18

1@18-1228

SUMMARY OF OPERATIONS

Continue to ream hole with 12 1/4" hole open-
gy to 418, Bull ocut of hole. Gearharts log-
ging hoale. Run 9 5/8" casing. Urnable to get
casing past 32@°. Pull casing out of hole.

Continue to pull casing cout of hole. Make up

stachked hcole opewrer. Run in hole with 12 1/4"
stacked haole cperner. Ream to straighten hole
from about 2868@°.

Continue to ream hole to straighten down to
4@3'. Pull cut of hele and lay down pipe.
Ruri 3 5/8" casing to 422'. Cement casings;

- good returns. Wait on cement.

Wait ory cement. .Dig cellar for ROPE. Cut off
casing, weld on well head and install ROPE,
Test BOPEj; passes test. Clean mud pits. Make

‘up 8 3/4" down hole assembly.

Rur ir hcale with 8 3/4" bit. Tagged cemewnt at
3637, Conditiorn mud. Drill to formation 4287.
Trip to charge to 6 3/4" bit and stablizer.
Drill in altered rhycolite to S23'. S@@' to
52@' is vesicular rhyclite and ash tuff.

Drill with 6 3/4" bit to 64383'., Drilling in.
vesicular rhyolite to 370, and rhyclite to
612'. Lithology change at 61@' to andesite

where drilling slows.

Drill with 6 3/4" bit to 66@'. Trip to charnge
bit and drill to 738" in andesite.

Pull cut of hole to switch ﬁ
Runn im hole. Ewvicounter /

Pull cut of hole./

Drill to 75@.
from mud to air.
tco much water (“VZ@@ GPM).
Switch to mud arnd ream hale.

Continue to ream hole with 6 3/4" bit to 75@7.
Trip to change bit.  Drill to 8817. Lithology

‘change at 87@' to basalt.
‘Drill to 94@° in'basalt, to 978 in ash flow

tuff, to 99@' in basalt, to 1218 in basalt/

- clay.. Trip cut of hole at 399@' to clean
-6 3/4" 'bit and put in jets. S

. Continue to drill with 6 3/4" bit from 1018
to 12287 in basalt. v .
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SUMMAORY 0OF [ODRCREOTIONG

DATE DEPTH MMARY (OF OPERATIONS
1@/12/82 1228-1483 Drill from 1228 to 14837 with & 374" bit.
Drillivmg ivn basalt with bilue clay.
id/13/82 1483-1612 i1l with 6 3/4" bit to 149@7 (still in

basalt with blue clay). Thiw mud and drill
to 137@% in basalt. Trip cut of haole ta
check bit. Clean mud pits and rurn maintairn-
ence on rig. Mix mud and vrun in hole with

6 3/4" bit. Drill to 16812" in basalt.

1a/14/82 1612—-175@ Drill with 6 3/4" bit to 173@' in basalt.
Circulate to clean hole and drop drift tool
{bad run). Rurm in haole and mix mud.

ia/s15/82 1750-1824 Drop drift tool again (6 den off). Trip ocut
» of hole. Maintairnernce. Mix mud arnd run in

haole with 6 3/4" bit, drill in basalt to
i8@4'. - Drilling w1th reduced weight on bit

to straighten hole.

1a/16/82 1804-1872 Drill with 6 3/4" bit from 1884 to 1873 in
) basalt with ash/tuff.

ia/17/82 1872-1913 Drill with & 3/4" bit to 1835'. Mix mud arnd
corbirnue dowrnn ta 13137 in basalt. Drop drift
toal (3.89 deg off). Pull cut of hole. Run

maintainence on rig.

12/18/82 1313-1354 Rig maintainence. Run in hole with rnew & 1/2"
bit. Drill to 152027, Mix mud and continue to

13547 inm basalt.

1as19/782 19542038 Drill te 13994 with & 1/2" bit. Circulate and
: draop drift tool (5.75 deg off). Pull cut of
hole, maintairnence, run in hole. Drill ahead
to 2238 with 6 1/&" bit inm basalt.

lase/8z 2@38-2132 Drlll ahead to 21327 in basalt with 6 1/2" bit.
At 264’ added water to pit to reduce viscosity
of mud. Rig maintainence at 21147,

1a/21/82 ES132-2184 Drill ahead toc 2184' ir basalt with & 1/2" bit.
Open 3rd mud pit and mix mud. Pull ocut of
hole — 1& buttons missing from bit. Install
riew 6 1/2" journel buttorn bit, mix mud and run
in hole. Circulate and runm wireline deviationm
~ survey (3.75 deg off). o Pull cut of hole -
plugped float. Cleaﬂ mud pump and llnes. '

C1Q/EE/8E  2184-2268 Rur inm hole. CMix aﬂd candltlun mud. DPlll

: o with 6 1/2" bit to 2268" in basalt to 2132, to
Z2687 in andesitic basalt. Water added to mud
pits at 194’,4d@6’ arnd 22547, ) :
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DATE DEPTH SUMMARY OF GPERATIONS

1a/23/82 E268-2379 Dvrill ahead with & 1/2" bit to Z3@@' mixing
mud at 22947, Rur wireline deviaticorn survey
at sy (2.25 deg off). Drill ahead tao
23797 mixing mud at 23547, Drillivg in andes-—
itic basalt =2268' to 23757,

Maintainernce (repair pump clutch yoke). Drill

1a/24/82 E2379-2462
‘ ahead to 24027, Circulate and run wireline

deviation survey (2.0 deg off). Drill ahead
to 24347, Maintairnence (charnpe hoisting line).
Dyill ahead to 24627, mixing mud at 24547,
Arndesitic basalt 23757 to 24627,

ia/25/82 2462-2529 Drill ahead to 250@' with & 1/2" bit. Circulate
and rurn wireline deviaticn survey (bad rum).
Drill ahead to 2513, circulate, and run survey
again (9.0@0@ deg off). Drill to 25237 in
andesitic basalt. Pull ocut of hole.

la/z26/82 25239-2529 Mairtairnence {(clean and re—irstall hoist line
clutech). Clearn mud pits and mix mud. Main—
tainernce (charnge battery ocn rig, air lirne aon
draw works, arnd check gear baxes). Rurn in
hale and mix mud. Problems with hoisting
lire clutch, will not pull pipe. Pull aut
of hole.

1@/27/82 E529-2529 Mairntairernce or hoisting lirne clutch. !

i@a/28/82 2523-2529 Make ‘up 8 5/8" haole cperer. Run in hale to
4757 . Stir mud pits and mix mud. Ream hole
fram 4757 too 7587,

la/29/88 2523-2523 Ream hale with 8 5/8" haole caperner froam 7587
ta 7967.

1@a/3@/82 2529-2529 Pull cut of hale and lay down pipe. Pick up
and lcad equipment.

1a/s31/782 25238-2529 Ruri temperature - -survey on hale. TD = 243@7.

11/@1/82 2523-2523 Rig down. Move rig to Denic Junctior.

Remave mud from pits.
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DATE DEPTH SUMMARY OF OPERATIONS
11/02/82- 2529-2529 Well shut in with BOP installed, waiting on
12/20/82 rig. Calvert Western Exploration Co. Franks
400 Series Explorer III "Rocket” moved on
hole as follows:
12/21/82 2529-2529 Dig out for cellar and unload truck.
12/22/82 '2529-2529 Dig out cellar and for mud pits.
12/23/82 2529-2529 Dig out for mud pits where dozer missed.
12/24/82 2529-2529 Unload trucks and set mud pit.
12/28/82 2529-2529 Rig up and unload trucks. Put derrick
on unit.
12/29/82 2529-2529 Rig up -- board in cellar.
12/30/82° 2529-2529 Rig up: rework some areas of location;
set unit, sub, doghouse, mudpit, mud pump.
12/31/82 2525-2529 Rig up: rework some areas of location with
backhoe; set pipe baskets, mudpump, walk and
racks.
1/01/83 2529-2529 Rig up.
1/02/83 2529-2529 Rig up: nipple up, weld on Bradden head, mix
mud.
1/03/83 2529-2529 Pick up bit and B.H.A. Clean out bridges
and condition mud. Ream from 456 to 754 to
8%". Run deviation survey: 9° at 723",
1/04/83 2529-2529 Reaming 8%" hole to 1560'. Run deviation
surveys: 9 3/4° at 824', 9 3/4° at 916',
8%° at 1008', 8° at 1100', 7 3/4° at 1192",
8%° at 1284', 8%° at 1376', 8%° at 1499'.
1/05/83 2529-2529 Reaming 8%" hole to 2164. Run deviation
surveys: 7%° at 1591', 4%° at 1990', 3° at
2113°. :
vTReaming’VB%" hole to 2529"".! Deviation 2%°

1/06/83

2529-2540

~at 2237', 5° at 2391'. Trip out -- I.B.S. ..

60' off bottom.. Change B.H.A., pick up o

© 2 drill collars and trip in. Reaming,

v”7 :drilling new hole to 2540'.
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DATE DEPTH
1/07/83  2540-2682
1/08/83 '2682-2773
1/09/83 2773-2829
1/10/83 2829-2923
1/11/83 2923-3081
1/12/83 3081-3295
1/13/83 3295-3551
1/14/83 3551-3588
1/15/83 3588-3610
1/16/83 3610-3676
1/47/83 3676-3703

SUMMARY OF OPERATIONS

Drilling 8%" hole in andesitic basalt.
Deviation 9%° at 2583'. Lost 80 bbls
mud at 2584, mix LCM. Deviation 10%°

at 2636', 11 3/4® at 2667'. Trip out B 2655'
to change B.H.A., trip in. Drilling to
2682"'.

Drilling 8%" hole in andesitic basalt.
Deviation 12° at 2696, 11° at 2727',
12%° at 27587,

Drilling 8%" hole in andesiti c basalt.
Deviation 12° at 2789', 12° at 2819.

Drilling 8%" hole in andesitic basalt.
Deviation 12° at 2851', 12° at 2881"',
12%°® at 2912', 7Trip out to change. B.H.A.,

trip in.

Drilling 8%" hole in basalt. Deviation
12%° at 2950', bottom-hole temperature
148°F; deviation 12%° at 2981', B.H.T.

160°F.

Drilling 8%" hole in basalt and, in
3090-3140"'" and 3180-3210' intervals,
welded tuff. Trip out at 3260" to change
bit, trip in. Drilling to 3295'.

Drilling 8%" hole in basalt and, to 3460',
welded tuff. Deviation 24° at 3537'.
Lost 80 bbls mud at 3550'. Trip out 18
stands drill pipe, circulate mud, add LCM.

Circulate and condition mud. Trip out
and lay down B.H.A. and 6 drill collars.
Trip in with new 8%" bit and 6 drill collars.

Drill basalt to 3588'.

Drilling 8%" hole in basalt to 3610'.
Condition hole for logs. Trip out and
rig up for logging. Run Gearheart-Owens

logs, rig down loggers.

. Drilling 8%" hole in basalt.

Drilling 8%" hole in basalt. Condition
hole to run tubing. Trip out 30 stands D.P.
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SUMMARY QOF OPERATIONS

 DATE DEPTH

1/18/83 3703-3703 Circulate and condition hole for tubing.
Trip in 30 stands D.P. to bottom -- no fill.
Circulate, trip out and lay down D.P.,
collars. Break kelly, nipple down. Rig
up to run tubing. Run 10 joints 2 3/8"

' tubing.

1/19/83 '3703-3703 Run 116 joints tubing, set at 3689,
fill with water. Wash pumps and pits,
rig down.

1/20/83 3703-3703 Rig down, move rig to Denio.

1/21/83 3703-3703 Rig down, move rig to Denio. Fence

reserve pit.
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36' of 12%" casing,
cemented to surface
in 36' of 17%" hole

402' of 9 5/8" casing,
cemented to surface in

\\\418' of 12%" hole with
good returns.

\

\
\428':'8 3/4" hole

= 796': 8 5/8" hole

3689': 2 3/8" tubing set
and filled with water

== ~// 3703': TD for 8%" hole

Figure 16 . Well Completion Schematic, Baltazor 45-14.
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DEPTH

d

Alluvium/Alluvial fan deposits

Pleist.s&
| Recent

[
«J
(=]

Rhyolite flows - purple aphanitic
groundmass, sm flow structure,
feld., gtz phenocrysts, slight
arglztn. 510-530': ves, 1t beige-
brn ash fall tuff.

. ¥

. 610 Andesite flows - med gray to black

] groundmass, phenocrysts hb & plag,
s ] faulting slick 630-650".

870"
TN , Basalt flows and flow breccias with
1000+ [
|
: I

interbedded tuff and clay horizons-
- black - gray aphanitic basalt,

] cryptocrystalline, phenocrysts

L T plag and pyroxene, calcite and

IRIE %i gtz veins.

, 920-970': 1t gry-white to brn-

Sl S white ash tuff, altered to blue

Il , to yel-grn clay locally.

THIITT 1800-2180"': white ash tuff

‘ | (10-15%) with basalt.

2
—2;
v

20004

b 4 N
kU RIGI
sITA e T ITH

Miocene

Andesitic basalt flows - gray-
grn aphanitic groundmass with
plag phenocrysts, 5-10% white-
tan crystal tuff. Secondary
calcite veins and traces gtz
fracture filling, sltly altered
femag minerals, chloritized
2770-2930"'.

‘IH}]” 2930!
30004 #‘II”VH” Basalt - grn, gry-grn to dark gry,

LT hard, brittle, fine-grned,
it schistose to phyllitic texture,
T chloritized, sm white veins gtz
. B and calcite. 3090-3140', 3180-
35 2 3210', 3290-3460': welded tuff,
H+ \i{% buff-white, medium-grained,

I

clasts red basalt.

40004

Figure 17. Generalized Stratigraphic Column, 45-14.

Sources: Southwest Drilling and Exploration, 1983a;
ExLog Smith mud logs (on open-file, UURI)
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ARLE TIT.

HAEAT FLOW DATAH
EALTAZOR HMOT SODRINGS

HOLE QLE 4514
RN TOTAL BDTTDH GRADIENT A GRADIENT CALC SURF GRADIENT THERMAL HEAT
NUMBER DEPTH HOLE TERWP {DEG F/ INTERVAL TEHP {DEG F/ CONDUCTIVITY FLOW
{FEET) {DEG F) 168 FT)# {FEET) {DEG F)#s 160 FT)+ {TCU) ++ {HFU) ¥
1 2430 23,77 6.9 80g—-1=807 7.1 4,93 3. 6((6) S
144@-132@ o. B 8. 48 2. 4(3) S. 3
19z@-2128 -25.7 11. 0@ ST (2) 7. @
= 1567 161. 41 . 6.8‘ ca@A— Q& 9Q. 5 =S 4, 0(4) 1.6
BE0Q—-14212 S56. 9 &. 128 3. 4(5) 3.8
1420-1567 3.8 8. 26 3. 1(1) 4,7

* Bradient A = The botiom hole temperature minus an estimated mean
annual surface temperature of 50 depF divided by the total depth

# Extrapolated surface temperature.

+ Least-sguares geothermal gradient calculated over the gradient

interval.
+ TCU = mcal/cw-sec—degC. Number of thermal conductlvzty samples

for each interval in parentheses.
} HFY = microcal/sg-cu-sec.

(from Southwest Drilling and Exploration, 1983a)
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A final temperature survey was made on February 3,
1983 after the 23/8—inch tubing was set {Figure 19}.
Gradients over the 493m to 585m and 585m to 646m intervals
closely matched those measured earlier. The gradient for
the 902m to 1012m interval (2960 to 3320 feet) measured
only 25.7;C/km (1.41°F/100 feet). Temperature at the survey
total depth of 1110m (3640 feet) was 119.7°C (247.4°F).
(Southwest Drilling and Exploration, 1983b). Theseresults
are still being evaluated, however, it may be that penetra-
tion of the expected range-front fault is responsible for

the abruptly lower gradient below about 655m (2150 feet).
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APPENDIX A. DATA ON OPEN FILE AT UURI

Open-file Materials

Open-file materials generated under Department of Energy's
Industry Coupled Program, and from Earth Science Laboratory
research, are available in reproduction at duplicating and
handling cost from:

Publications

Earth Science Laboratory

420 Chipeta Way, Suite 120

Salt Lake City, Utah 84108

OFR #
NV/BAL/EPP-1 Geothermex report: "Geothermal Interpretation

0of Groundwaters, Continental Lake Region,
Humboldt Co., Nevada" (Dec 1977) $2.50°*

NV/BAL/EPP-2 Geothermex report: "Photogeologic Interpre-
tation of the Baltazor-McGee Geothermal
Prospect, Humboldt Co., Nevada". $1.30

NV/BAL/EPP-3 Senturion Science Inc. report: "NW Nevada
Microearthquake Survey Report for Earth Power
Production Corp."; two, 6-station , 9-km
diameter sSeismometer arrays. $6.05

NV/BAL/EPP-4 27 stallow thermal gradient holes: temperatures,
lithology, temperature gradient map. $2.75

NV/BAL/EPP-5 Aeromagnetic map, Vya sheet: 1,015 sg mi;
scale 1:62,500, flown at 9000 ft by Scintrex

Mineral Surveys in 1972. $1.35

NV /BAL/EPP-6 Gravity map from USGS QOpen-File 76-601 & 77-67C
@ 400 sg mi. $1.35

NV/BAL/EPP-7 Earth Power Production Co: Geochemical map,
geologic cross section, ‘sulfate map, micro-

earthquake survey map. $4.35

NV/BAL/EPP-8 Three deep thermal gradient holes (to 1500 ft):
temperature logs, drilling & completion histories,

location map. $3.00

NV/BAL/EPP-9 Dipole-dipole resistivity survey, 10 line miles
: at a=1500 ft; self-potential survey, 20 line
miles at 200 meter stations; by Mining Geo-
physical Surveys Inc. (Mar 1980). $3.85
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NV/BAL/EPP-10

Geochemical soil survey (Hg, As) for 173

samples at 1000 ft station spacing covering

@ 5 sq mi. $1.25 >

Driller's logs, 0-2529 feet, Baltazor 45-14. S$¥*

Geophysical logs, Gearheart-Owens, 39-418 feet,
Baltazor 45-14. S$*

Temperature surveys dated 10/31/82 and 11/25/82,
Baltazor 45-14. $*

Drilling history, drilling data log and daily
mud logs, 0-2529 feet, Baltazor 45-14. §$*

Final report, Southwest Exploration,0-2529 feet,
Baltazor 45-14. S*

Geophysical logs, Gearheart-Owens, 402-3609
feet, Baltazor 45-14. $*

Exlog Smith mud logs, 2540-3703 feet, Balt-
azor 45-14. S*

Calvert Western drillers' logs, 0-3703 feet,
Baltazor 45-14. S* ‘

Temperature survey dated 2/03/83, 0-3640
feet, Baltazor 45-14. S*

_* To be determined by ESL/UURI
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