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Southland Royalty Comp
Decenber 15, 1980

Mr. Joe Fiore
Department of Energy
Nevada Operations Office
P.O. Box 14100

las Vegas, Nevada 89114

RE: Contract DE-AC08-79ET27006

Dear Joe:

I am ‘enclosing for your review a draft of the final report|on our con-

tract. As all of the appendices are items which you have alread

available.

The appendix which should include the isotope report fram the Desext
Research Institute 1s not mcluded as the final report has not bee

to you.

I am also enclOSJ.ng more detailed graphic representations
history and casing program for each of the two deep wells. I kx

most effective way of releasing this information might be to supplement ithe
ferenced in
n obtain |the

packages which UURI already has. As those packages are being re
this final report, any party interested in seeing them would thg 1
well histories from UURI complete with the new graphics. However, if you

@%

of the wel 1

desire, these graphics could be included as a séparate. appendlx to the final

'~ As the draft report is rather short and each of the appen
self-explanatory and where necessary includes a table of contents, I have
prepared a table of contents for the final report. If you feel|that is
necessary after reviewing this document, please advise.

./ Jere Denton

District Manager s

JD/dcs

Enclosure o
e

cc: Howard P. Ros
- 1000 FORT WORTH CLUB TOWER (817) 390-9200 FORT WORTH, TEXAS 76102,

not
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DRILLING HISTORY

45-14

D.F.

Add to NV/DV/SR-11




" THERMAL POWER COMPANY / SOUTHLAND ROYALITY COMPANY

e

DIXIE VALLEY 45-14 CHURCHILL COUNTY, NEVADA
Spud date 4/25 5/4 5/14 5/24 6/3 6/13 6/23 7/3 7/13 7/23 .
0 10 20 30 40 50 60 70 80 90 100 DAYS ’
Set 20" casing to 120' K.B. 4/26/79 4
o Repair Rotary Drive Train
1000 .
Set 13 3/8" casing at 1330' 5/3/79 - 13 3/8"
casing
2000 Drawworks motor failed A A
3000
Dyna drill 3604 '
4000
- Plugged back to 3604
5000" from 4618' 5/22/79 o 5/g
DEPTH _SgT 9m5/8" casing at 5398' 6/11/79 casing 4
6000 T
‘ . - liner )
000" Set 7" liner at 6290' 7/7/79
8 ]/2"
! open
8000! Twist off 8097 hole
' 6/23/19
R Schliumb | . ‘
9000" anlo;s UZanngw 32?? temp Schlumberger logs, blow downs 7/3/79 L
Set 7" liner, blow down 7/8/79 4
T.D. 9022! Rig released 7/10/79
Total 77 rig days
10000 .




DRILLING HISTORY

D.F. 66-21

. Add to NV/DV/SR-12




,vvnwﬁ,,”WLHERMAL;BOWER¢COMEAN¥é%JSOH%HEAND-RO?ﬂTTTY*COMPWNY;“DTXTE_VKCE

- Y7 86-21 CHURCHILL COUNTY, NEVADA
7/15 7/25 8/4 8/14 8/24 9/3 9/13 9/23 10/3 1/4 1/14 1/24 '
0 10 20 30 40 50 60 70 80 O' 10 20 DAYS N
30" casing to 41' 7/15/79 :
) 20" casing to 124' 7/16/79
1000"
1 b
2000 13 3/8" casing to 2152' 6/23/79 13 3/8"
casing
3000'
4000’
; 9 5/8" 4
. 9 5/8" tie back casing 1945' +o 4580' 7/5/79 tioback
i
, 5000’ 8/4 -Ran Schlumberger logs, FOC-CNLWGR, & caliper
DEPTH 8/8 -Temperature survey
, 8/9 -Tested well- 70,000ibs/hr, 246°F, FLP-35.5ps1g.
6000 9/17 through
9/21-Ran Slumberger logs, FDC-CNLWGR, dipmeter, & temp.
7000 9/28- Ran A/S Temperature survey rAl J
B 1st Rig released 9/28/79 liner
8000'
- 8 1/2"
s AN ' open
9000" hole
7 Iiner from 4152 1/5/80- Ran Prewett P & T -J
, to 7195' 9/23/79 T.D. 9780° -
toooo 9-5/8"~t+te—tack—to-surtace 176780 I
1/16-1/21/80- blow down with Np
11000 Max temperatire 225°F

Rig released 1/23/80
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ABSTRACT

This report describes work performed by Southland Royalty as
and Mackay Minerals Research Institute, Haskins~Pfeiffer Ing

Power. Company, Energy and.Natural Resource Consultants Inc.,

tiansen Drilling. Inc. as subcontractors for work on geothermal

assessment in northern Dixie'Valley) Nevada.

Existing data comprised of multilevel aeromagnetic surveys,

telluric survey, thermal gradient holes, a report by Geothermex entiﬁﬁ
"Geothermal Potential in Dixie Valley, Nevada" which included seismicit
gravity, magnetic, and gradient hole information, and a report by KeplinQ'

and Associates Inc. entitled ﬁPreliminafy Evaluation of Dixie Valley Gé
‘ : At

thermal Potential and Associated Economics" were delivered at th

of the contract term. During the contract two additional

temperature gradient holes and two deep expioratory-wells were drilled a

tested. Hydrologic-hydrochemical, shallow temperature survey,'Ttructufélb
’ ]

tectonic, petrologic alteration, and solid-sample geochemistry s

compléted by the Mackay Minerals Research Institute of the University jof

" Nevada at Reno. In addition, eighteen miles of high resolution

seismic data were gathered over the area.

The Study'indicates that a geothermal regime with temperatu

than 400°F>may exist at a depth of approximately 7500' to 10,000"

area more than ten miles in length.

" evaluate the reservoir.
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‘SCOPE OF WORK

In May of 1978‘Southland Royalty Company and the Mackay Minerals

Research Institute of the University of Nevada at Reno submitted
in response to RFP number ET-78-R-08-0003 which called for a

dustry/academic evaluation of the geothermal potential in the no

of Dixie Valley, Nevada. The area to be covered extended from Dixie Hot

Springs on the south to Sou Hot Springs on the north. The init
of the study was to evaluate existing information regarding

including existing data delivered under this contract. It was th

that a structural-tectonic review of the area‘would be commeﬂced, addﬂ-
tional intermediate depth temperature gradient holes would be drilléé,
" existing wells and springs would be saméled, and a grid of
témperature holes wéuld be installed. . Coincident with .submission of the -
.préposal,-eleven<promisiné locations for deep well tests were permitted. It
was assuméd thaf preliminary evaluation Qould allow selection of ﬁhe
'optimum>two well sites by the time permits to drill were received.

proposal. further anticipated that once the two deep wells were drilléd

petrologic alteration studigs of the drill cuttings could be
evaluatioﬁ of fluids collected could be integrated with other I
hydrochemical'informatién which héd been.collected,vand stru
tectonic informat{on éould be updated if the wélls intersecéec
thrﬁst planes.

The contract was finally executed in November of 1978, at

the review of existing.déta commenced and field work limited

- weather conditions was commenced. . Due to the nature of th

ial purpose

a proPosal

joint in-

rthern part

this arJ%,
{1
éd

en expect

one meter

1

|
|
|
]

THe

conductéq,
1ydrologi4—v
ctural é

i fault§
{
i

which time
K
by adverse

e academic




calendar and the timing of the wells certain phases of the studi
conducted in the'seqqenceSroriginally contemplated. 1In Septemt
the scope of work wés_modified to add a high resolution reflect
survey of approximately eighteen miles designed to intersect tl
of the Dixie Federal 66-21 wellbore and to provide for a ¢
analysis oﬁ the soil samples collected in the vicinity of the two
intervals in each of the wells.

~and from 100‘'
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in Dixie Valiey’despite the moderate geothermomefersfderived'f
- springs.
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éonducting the drilling operations on the two deep exploratory

We wish to thank Mr. Howard P. Ross and the staff of the Ea

Laboratory of the University of Utah Research Institute for thei

encouragement.

Thanks are due to Michael D. Campbell for his early wor

' Valley and his faith in a joint academic/industry approach to tl

A special contribution was made by Mr. Bill Haskins an
Farrell of Haskins-Pfeiffer Inc. in overseeing the seismi
processing and-intergretation. |

We wish to acknowledge the spécial taleﬁts of Mr. Jerrf Chri
drilliﬁg fhe‘infermediate depth température gfadient holeé und
conditions.' We thank Mary Jo Swéeney for her analysis of the dfi
from these gradient:holes. |

Finally, we wish to acknowledge the hospitality and coopera

' peopie that live in Dixie Valley, Nevada.

RESULTS PREVIOUSLY DELIVERED

Data delivered under this contraét is available from the Un
Utah Research Institute, Earth Science Laboratory, 420 Chipeta
120, Salt Lake City, Utah 84108. Egisting data delivered at th
of the contract is available under designations NV/DV/SR-1 tk
DV/SR-10. The well history of Dixie Federal 45-14 (TD 9022') . is

under the designation NV/DV/SR-11. The well history for Dixie

wells.
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. Geochemistry and Petrochemistry.

- part of the contract are included here as Appendix F-5.

-~ geothermal environment because it had numerous surface manife:

21 (TD 9780') is available under the designation NV/DV/SR-12.

Minerals Research Institute report on the first phase of the contract

entitled "Geothermal Reservoir Assessment Case Study, Northern

Range Province, Northern Dixie Valley, Nevada--Final Report" is availa§
' in two volumes designated NV/DV/SR-13. Becéuse this report $ynthest
most of the informafion obtained in the study, thé narrative section (Vol
1) is included here as Appendix F-1. The final report of the Mackay Miner

- Research Institute has the same title and is labeled Volume 3--S

The text of this réport is included as Appendix F-2.

NEW RESULTS

The,interpretation of the seismic survey is included as Appendix F

In addition, a final report on the isotope analysis which was perform

by the Desert Research Institute on fluid samples from Dixie

included as Appendix F-4. The isotope data were not available

1 Il
inclusion in the Mackay Minerals Research Institute Report.  Results fr

two 1500 foot temperature gradient holes which were drilled in

EVALUATION OF RESULTS

Prior to the study it appeared that Dixie Valley would provide a éé

heat, historic activity along major faults, and was the lowest v3

It carries the designation NV/DV/SR-
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¢

northern part of Nevada with water movement into it from a

contigﬁous hydrologic basin. Thus, the requisite components for:

geothermal system ~ heat; active or open fractures and fluids -

a potential reservoir seal. The chief questions were whether

temperatures could be reached at an economic depth; whether a reservoir we

present; and, if so, its exact nature.

With the results of this study it is possible to say that the depth;'

commercial temperatures may range from 7500 to 10,000 feet below

of the valley along its margins. It is pbstulated_thét this

increase as one approaches the center of the valley. ‘The line

over which commercial.temperatures can be expected to be found.

greater than ten miles. The width of the temperature regime is| uncertair

but there is at least some evidencé»(temperature‘gradient ho

as ‘along the .western margin.

The study also confirms the idea that active faulting

should result in open fracture patterns in many parts of. the wvalle

However,'in some areas, such as Dixie Federal 45-14, fracture
infrequent or.so sealed that the potential for hot dry rock

systems may be greater than for hydrothermal systems.

Fluids in the valley appear to be abundant although therk islémme_

evidence to indicate more than one hydrothermal regime exists in

Structural or sedimentary controls may have an important bearing

|

|

|

g

!

|

i

|

t

|

- |
be available. In addition a postulated gabbroic complex appeared to provié

: T

a

a

|

|

I

T

t

very lar

(0]

i

o]

1

o

appeared?
. ||

(1]

1

|

commerc ‘L =

S

I

A
is probab

!

le SR-4)°"

1

4

in the a?

S may be s

|
c
|
|
1
|
i
n
|
|
¢
]
indicate that the heat regime lies on the eastern side of the valley as well
]
y
|
|
T
a

geotherm
|

the valley.

1

on whichiof




these fluid regimes may have the greatest potential for economiF use.

The part of the geothermal regime which is least well under
nature of the reservoir.

The Dixie Valley‘geothermal resource .is probably unique

Basin and Range Province. The structural complexity of the area is relqb
to apparent riftiﬁg of‘the'valiéy and the presence of the Humboldt Lopoli&h.
It is therefore unlikely that a continuous-homogenepus reservoir will e#&st
across the entire northern part of Dixie Valley. The area encompassed}ay
-mapped surface outcrops of the Humboldt Lopolith and the adjagent part’
‘the valley containing éktensive gabbroic sequences may be the area in whﬁch'
optimum conditions for geothermai eneréy-préduction are most likely tof

found. Areas in which faults are~acting as thermal conduits may hT

specific reservoir rocks‘areifound. Long term development of the geother%
resource in Dixie Valley will require additional drilling to define areaé
this reservoir that are characterized by both depth and temperature rég;m
suitable for commercial application for electric power production. Altho&
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potential for economic geothermal energy production in areas whereT
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geothermal resources at lower temperatures than those presently consider?

economic for such power production exist- in Dixie Valley,
location makes economic development of those resources unlikely

future.
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DRILLING HISTORY

45-14
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THERMAL POWER COMPANY / SOUTHLAND ROYALITY COMPANY DIXIE VALLEY 45-14
Spud date 4/25 "5/4 5/14 5/24 6/3 6/13 6/23 7/3 7/13 1/23
0 10 20 30 40 50 - 60 70 80 90 100 DAYS

CHURCHILL COUNTY, NEVADA

Set 20" casing to 120' K.B. 4/26/79
: Repair Rotary Drive Train
1000! .
Set 13 3/8" casing at 1330' 5/3/79 13 3/8"
. casing
2000" Drawworks motor tfailed A
3000"
Dyna drill 3604' '
4000"
' Plugged back fto 3604" '
5000! from 4618' 5/22/79 ‘ - 9 5/8"
DEPTH Set 9 5/8" casing at 5398' 6/11/79 casing
6000" n
( ] liner
7d00, Set 7" liner at 6290' 7/7/79
8 1/2"
: open
8000 ) Twist off 8097 hole
C 6/23/179
Ran Schlumberger logs, temp. ;
9000 logs, and,blew well Schiumberger logs, blow downs 7/3/79
' . Set 7" liner, blow down 7/8/79
T.0. 9022 Rig released 7/10/79
Totat 77 rig days
10000 .
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7/15 7/25 8/4 8/14 8/24 9/3 9/13 9/23 10/3 1/4 1/14 1/24
0 10 20 30 40 50 60 70 - 80 0 10 20 DAYS
30" casing to 41' 7/15/79 J
) 20" casing to 124' 7/16/79
1000*
1
2000 13 3/8" casing to 2152' 6/23/79 13 3/8" [T
casing
- 3bo0
. . , I
4000' .
: 9 5/8" tie back casing 1945' ta 4580' 7/5/79- .- 3,548"k
. ' . “tiebac
. 5000 8/4 -Ran Schlumberger logs, FDC-CNLWGR, & callper
DEPTH 8/8 -Temperature survey .
. 6000" 8/9 -Tested well- 70,0001bs/hr, 246°F, FLP-—35 Spsig.
‘ 9/17 through _
9/21-Ran Siumberger logs, FDC-CNLwGR, dipmeter, & temp.,
. 1
- 7000 9/28- Ran A/S Temperature survey 70 4
1st Rig released 9/28/79 iiner
8000'
8 1/2"
. open
9000 . hole
™ Jiner from 4152° 1/5/80- Ran Prewett P & T
10000" to 7195' 9/23/79 T.D. 9780’ i
: 9 5/8\-+ie back—to surtace 1/6/80 '
T T TT/16-1/21780- biow down with Np T T T
. 11000’ Max temperature 225°F
e Rig reieased 1/23/80
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THERMAL POWER COMPANY / SOUTHLANO ROYALITY COMPANY ODIXIE VALLEY 45-14 CHURCHILL COUNTY, NEVADA

Spud date 4/25 5/4 5/14 5/24 6/3 6/13 6/23 7/3 7/13 7/23
0 10 20 30 40 50 - 60 70 80 90 100 DAYS
Set 20" casing to 120' K.B. 4/26/79 '
o Repair Rotary Drive frain
1000’ ' . )
Set 13 3/8" casing at 1330! 5/3/79 : 13 3/8"
: casing
2000"' _ Drawworks motor failed
3000
Dyna drill 3604° '
4000'
5000, Plugged back to 3604 . ‘ .
from 4618' 5/22/179 X 9 5/g"
DEPTH Set 9 5/8" casing at 5398' 6/11/79 casing
6000 . : 7n
. , liner
7000" - Set 7" iiner at 6290' 7/7/79
8 1/2"
! . open
8000 Twist off 8097! hole
. C 6/23/79 ' '
R | .
9000 : an|2;2|u:23rg?gw 32?; temp Schiumberger logs, blow downs 7/3/79
. Set 7" liner, blow down 7/8/79
T.D. 9022 Rig released 7/10/79
" Total 77 rig days
10000" .
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_THERMAL POWER COMPANY./ SOUTHLAND ROYALITY COMPANY —DB4XHE—V-ALLEY—66=21CHURCHILLCO

UNTY, "NEVADA-

/15  1/25 8/4 8/14 8/24 9/3 9/13 9/23 10/3 /4 1/14 1/24
0 10 20 30 40 50 60 _70 80 0 10 20 DAYS
30" casing to 41' 7/15/79 ‘
) 20" casing to 124' 7/16/79
1000
1 T I.
2000 .13 3/8" casing to 2152' 6/23/79 > _ 13 3/8" . JT
, casing
3000"
L
4000'
. © 9 5/8" tie back casing 1945' to 4580' 7/5/79 * 2,5é8"k
‘tiebac
) 5000' " 8/4 -Ran Schlumberger togs, FDC-CNLwGR, & calliper
DEPTH 8/8 -Temperature survey
, 8/9 -Tested well- 70,000Ibs/hr,~246°F, FLP-35.5psig.
6000 9/17 through '
9/21-Ran Stumberger logs, FDC-CNLWGR, dipmeter, & temp.
7QOO' : 9/28- Ran A/S Temperature survey ™ 4
- 1st Rig released 9/28/79 . Iiner
8000’
) 8 1/2"
f : Open
9000" “hole
™ liner from 4152° 1/5/80- Ran Prewett P & T
, to 7195' 9/23/79 ‘ : : T.D. 9780 —t
10000 ‘ : ' 9 5/8"-tie back to surface 1/6/80
- T Tt i - o "77777777“7717/1'6:1’/271/SOT’B'IEWaéﬁ/Ti'T’H *N'i*/’ T o
© = 11000 4 Max temperature 2250F
- Rig released 1/23/80




E/ET/27006-1

g

GEOTHERMAL RESERVOIR ASSESSMENT CASE ||
STUDY--NORTHERN DIXIE VALLEY, NEVADA

Final Report

By

Jere M. Denton
Elaine J. Bell
Richard L. Jodry

November 1980

Work Performed Under Contact |No. DE-ACPB—?QET27006

|

|

Southland Royalty Company
Natural Resources District
Fort Worth, Texas

[T



DOE/ET/27006
Distribution

GEOTHERMAL RESERVOIR ASSESSMENT CASE
_STUDY--NORTHERN DIXIE‘VALLEY, NEVADA
Final Report

November 1978-~-November 1980

by

Jere M. Denton, Elaine J. Bell, and Richard L. Jodry

Southland Royalty Company
P.0. Box 17009
Fort Worth, Texas 76102

Prepared for

United States Department of Energy
Nevada Operations Office

Under Contract No. DE-AC08-79ET27006

-1

.éategofj

e

“iog



ABSTRACT

This report describes work pefformed by Southiand Royalty as

and Mackay Minerals Research Institute, Haskins-Pfeiffer Inc,, Therma

Power Company, Energy and Natural Resource Consultants Inc., and Chrié

tiansen Drilling Inc. as subcontractors for work on geothermal
assessment in northern Dixie Valley, Nevada.

Existing data comprised of multilevel aeromagnetic surveys,

.telluric survey, thermal gradient holes, a report by -Geothermex entitlé

"Geothermal Potential in Dixie Valley, Nevada" which included s

: grévity, magnetic, and gradient hole ‘information, and a report by Keplinge

and Associates Inc. eﬁfitled'"Preliminary.Evaluafion of Dixie V
thermal Potential and Associated Economics" were delivered at the
of the contract term.  During the. contract two additional

temperatu?e gradient holes and two deep exploratory wells were d

tested. 'Hydrologic~hydrochemical, shallow temperature survey, s

tectonic, petrologic alteration, and solid-sample geochemistry st

-completed by the Mackay Minerals Research Institute of the University é

Nevada at Reno. In addition, eighteen miles of high resolution

seismic -data were gathered over the ‘area.

The study indicates ‘that a geothermal regime with temperatur
than 400°F may exist at a depth of approximately 7500' to 10,00
area more than ten miles in length.

evaluate the reservoir.

Further work will be required .t
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proposal} eleven promising locations for deep well tests were per

SCOPE OF WORK

In Maf of 1978 Southland Royalty Company and the Macka
Researcﬁ Institute of the University of Nevada at Reno submitted
in ;esponse to RFP number ET-78—R—08-0003 which called for a
dustry/academic evaluation of the geothermal potential in the nor
of Dixie Valley, Nevada.. The area to be covered extended from
Springs on the south to Sou Hot Springs on the north. Thé initi

of the study was to evaluate existing information regarding

including existiﬁg-data delivered under this contract. It was then expected
that a structural-tectonic review of the area would be commenced, addi-

tional intermediate depth temperature gradient holes would be drilledL

existing wells and springs would be sampled, and a grid of

temperature holes would be installed. Coincident with submiss

was assumed that preliminary: evaluation would allow selecti
optimum two well sites by the time permits to drill were rece
proposal. further anticipated that once the two deep wells we
petrologic alteration studies of the drill cuttings could be

evaluation of fluids collected could be integrated with other h

hydrochemical information which had been collected, and structural and

tectonic information could be updated if the wells intersected
thrust planes.
The contract was finally executed in November of 1978, at

the review of existing data commenced and field work limited

weather conditions was commenced. Due to the nature of the. academic
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calendar-and'thé timing of the wells certain phases of the studie
conducted in the sequenceé originally contemplated.. In Septemb
the scope of work was modified to add a high resolution reflecti

survey of approximately eighteen miles designed to intersect th

‘of the Dixie Federal 66-21 wellbore and to provide for a g

analysis of the soil samples collected in the vicinity of the two

and from 100' intervals.in each of the wells.
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120, Salt Lake City, Utah 84108. Existing data delivered at the beginning
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21 (TD 9780') is available undér the designation NV/DV/SR-~12.

Minerals Research Institute report on the first. phase of the contrac

entitled "Geothermal Reservoir Assessment Case Study, Northern

Range Province, Northern Dixie Valley, Nevada--Final Report" is

in two volumes designated NV/DV/SR—lj. Because this report synthesizg
most of the information obtained in the s;udy, the narrative section (Volu%
1) is included here as Appendix F-1. The final report of the Mackay Minerai
_Reséarch Institute has‘ the same title and is labeled Volume 3--50;

|
Geochemistry and Petrochemistry. - It carries the designation NV/DV/SR-14

The text of this report is included as Appendix F-2.

NEW RESULTS

The interpretation of the seismic¢ survey is included as Appendix F-

‘In addition, a final report on the isotope analysis which waT per forme

by the Desert Research Institute on fluid samples from Dixie

included as Appendix F-4. The isotope data were not available for earlier

inclusion in the Mackay Minerals Research Institute Report. Re
two 1500 foot temperature gradient holes which were drilled in

part of the contract are included here as Appendix F-5.

' EVALUATION OF RESULTS

Prior to the study it appeared that Dixie Valley would pros
geothermal environment because it had numerous surface manifes

'heat, historic activity along major faults, and was the lowest va
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geothermal system - heat, active or open fractures and fluids - ¢

"over which commercial temperatures can be expected to be found

should result in open fracture patterns in many parts of t
- systems may be greater than for hydrothermal systems.

‘Structural or'sedimentary controls may have an important bearing

northern part of Nevada with water movement into it from a

contiguous hydrologic basin. Thus, the requisite compone

be available. In addition a postulated gabbroic complex appeared

a potential reservoir seal. The chief questions were whether

B!
temperatures could be reached at an economic depth; whether a reservoir @

present; and, if so, its exact nature.
With the results of this study it is possible to say that t
commercial temperatures may range from 7500 to 10,000 feet below

of the valley along its margins. It is postulated that this

increase as one approaches the center of the valley. The lineTr distadce

greater than ten miles. The width of the temperature regime is

but there is at least some evidencé-(temperature gradient hole SR-4).

indicate that the heat regime lies on the eastern side of the val
as along the western margin.

The study also confirms the idea that active faulting i

However, in some areas, such as Dixie Federal 45-14, fractures may be

infreéuent or so sealed that the potential for hot dry rock

Fluids in the valley appear to. be abundant although there is sQ

evidence to indicate more than one hydrothermal regime exists in [the valle
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|
these fluid regimes may have the greatest potential for economic use.

|
1
The part of the geothermal:regime which is least well undersjtood is thL'

nature of the reservoir.

The Dixie Valley geothermal resource is probably unique |within ﬁhe
i

Basin and Range Province. The structural complexity of the area|is related

to apparent rifting of the valley and the presence of the Humboldt Lopoliﬁq.

[

It is therefore unlikely that a continuous homogeneous reservoir| will exil
: i

5
: a
across the entire northern part of Dixie Valley. The area encompassed |b

<

mapped surface outcrops of the Humboldt Lopolith and the adjacent part:Qf
: ‘ : _ y

the valley containing extensive gabbroic sequences may be the area in which
optimum conditions for geothermal energy production are most likely to |t

found. Areas in which faults are acting as thermal conduits may have

I
b
I
|
v
potential for economic geothermal energy production in areas where,$o
specific reservoir rocks are found. Long term development of the geotherm?
°

resource in Dixie Valley will require additional drilling to define areas
this reservoir that are characterized by both depth and tempergture regime

suitable for commercial application for electric power production. Althouéh

geothermal resources at lower temperatures than those presently considered

1

economic for such power production exist in Dixie Valley, |its remote

location makes economic development of those resources unlikely| in the near

i
t

future.
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ABSTRACT

This report describes work performed by Southland Royalty as

and -Mackay Minerals Research Institute, Haskins-Pfeiffer Inc,,.Thermaﬂ

Power Company, Energy and Natural Resource Consultants Inc., and Chrisf

tiansen Drilling Inc. as subcontractors for work on geothermal
assessment .in northern Dixie Valley, Nevada.

Existing data comprised of multilevel aeromagnetic surveys,

telluric survey, thermal gradient holes, a report by Geothermex entitleg

"Geothermal Potential in Dixie Valley, Nevada" which included sefismicity;

gravity, magnetic, and gradient hole information, and a report by

and Associates Inc. entitled "Preliminary Evaluation of Dixie Valley Geo-

thermal Potential and Associated Economics" were delivered at the

of the contract term. During the contract two additional

temperature gradienﬁ‘holes and two deep exploratory wells were drilled anq
tested. Hydrologic-hydrochemical, shallow temperature survey,_Structural;
tectonic, petrologic alteration, and solid-sample geochemiétry studies Weré
" completed by the Mackay Minerals Rese%rch institute‘of the ﬁniversity of

Nevada at Reno. In addition, eighteen miles of high resolution.reflectioﬁ

seismic data were gathered over the area.

The study indicates that a geothermal regime with temperatures greater
than 400°F may exist at a depth of approximately 7500‘ to 10,000! over an

"area more than ten miles in length. Further work will be reqLired to

evaluate the reservoir.
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SCOPE' OF WORK

In May of 1978 Séuthland Royalty Company and the Mackay
Research Institute of the University of Nevada at Reno submitted a

in response to RFP number ET-78-R-08-0003 which called for a

dustry/academic evaluation of the geothermal potential in the northern parit

of Dixie Valley, Nevada. The area to be covered extended from |Dixie Hot

springs on the south to Sou Hot Spriﬁgs on the north.

of the study was to evaluate existing information regarding this area

including existing data delivered under this contract. It was then

that a structural-tectonic review of the. area would be commenced, addi:

tional intermediate depth temperature gradient holes would be

existing wells and springs would be sampled, and a grid of

joint in

}
The initigl purpose

¥

[
Minerays
proposal
i

!
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a

f

f
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15

expected

s

\
drilled),

bne meter

: ]
temperature holes would be installed. Coincident with submission of the

proposal} eleven promising locations for deep well tests were permitted. I%

was assumed that preliminary evaluation would allow selection of thé

optimum two well sites by the time permits to drill were receiyed.

proposal further anticipated that once the two deep wells were

petrologic alteration studies of the drill cuttihgs could be - cpnducted,
evaluation of fluids collected could be integrated.with other hydrologics

hydrochemical - information which-had been collected, and structural and

tectonic information could be updated if the wells intersected

thrust planes.

The contract was finally executed in November of 1978, at which time

the review of existing data commenced and field work limited by

weather conditions was commenced.

faults or

Due to the nature -of the |academic
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drilled
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calendar and the timing of .the wells certain phases of the studie

conducted in the seéuences origihally contemplated. In September of 1979

5 were not

the scope of work was modified to add a high resolution reflection seismic

survey'of approximately eighteen miles designed to intersect the location
of the Dixie Federal 66-21 wellbore and to provide for a geochemical

analysis of the soil samples collected in the vicinity of the two deep wells

and from 100' intervals in each of the wells.

ACKNOWLEDGEMENTS

‘The: authors wish to thank the U. S. Department of Energy for its

support of geothermal energy research in this country. Particular

to Mr. Jack Salisbury who was instrumental in conceiving the program and to

Mr. Joe Fiore for his cooperation and assistance in the administration of

the program.

Thanks are due to Richard L. Jodry of Energy and Natural

Consultants, Inc. who suppliéd the original geologic éoncepts which
convinced others that a‘high-temperature‘geothermal resource was possiblé

-in Dixie Valley despite the moderate -geothermometers derived from the hot

springs.

We wish to acknowledge once again the significant contributilon of the

Mackay Minerals Research>Institute, the Mackay School of Mines

Desert Research Institute and the participating personnel and students of

those institutions.

'
i
We wish to acknowledge the participation of Thermal Power Co%pany in

i
;

vl

thanks gé

Resource

¥

‘and the

o

waog



"conducting the drilling,operations on the two deep exploratory W

We wish'to thank Mr. Howard P. Ross and the staff of the Eart
Laboratory of the Universit& of Utah Research Insﬁitute for their
encouragement.

Thanks are due to -‘Michael D.1Campbell for his early work
Valley and his faith in a joint academic/industry approach to‘the

A special contribution was made by Mr. Bill  Haskins and
Fafrell' of Haskins-Pfeiffer Inc. in oveiseeing the seismic
processing and interpretatibn._

We wish to acknowledge the special talents of Mr. Jerry Christ
drilling the_intermediate depth temperature gradient holes unde
conditions. We thank Mary Jo Sweeney for her analysis of the drill
from these gradient holes.

Finally, we wish to acknowledge the hospitality and cooperati

peopie'that live in Dixie Valley, Nevada.

RESULTSAPREVIOUSLY DELIVERED

Data delivered under this contract is available from the University oﬁ

Utah Research Institute, Earth Science Laboratory, 420 Chipeta W

120, salt Lake City, Utah 84108. Existing data delivered .at the

of the contract is available under designations NV/DV/SR-1 through NV/J

DV/SR-10. The well history of Dixie Federal 45-14 (TD 9022') is

under  the designation NV/DV/SR-11. The well history for Dixie Fe

available
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21 (TD 9780') is available under the designation NV/DV/SR-12. ”The.Mackéy

Minerals Research Institute report on the first phase of the

entitled "Geothermal Reservoir Assessment Case Study, Northern

- Range Province, Northern Dixie Valley,vNevada;-Final Report" is
. in two volumes desigﬁated NV/DV/SR-13. Becau;e this report é}
most of the iﬁformation obtained in the study, the narrative sectic
1) is included here as Appendix F-1. 'The final report of the Mackas
Research Institute has the same title and is labeled Volum

. Geochemistry and Petrochemistry. It carries the designation NV,

The text of this repért is included as Appendix F-2.

NEW RESULTS

The interpretation of the seismic survey is included‘as Appe

-In addition, a final report on the isotope analysis which was

by the Desert Research Institute on fluid samples from Dixie-

included .as Appendix F-4. The isotope data were not available fo
inclusion in the Mackay Minerals Research Institute Report. Res

two 1500 foot temperature gradient holées which were drilled in t

part of the contract are included here as Appendix F-5.

EVALUATION OF RESULTS

Prior to the study it appeared that Dixie Valley would provi
geothermal ‘environment because it had numerous surface manifest

heat, historic activity along major faults, and was the lowest vall
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-be available. 'In addition a postulated gabbroic complex appeared

‘systems may be greater than for hydrothermal systems.

northern part of Nevada with water movement into it from a

contiguous hydrologic basin.

{
geothermal system - heat, active or open fractures and fluids - appeared t

a potential reservoir seal. The chief questions were whether

temperatures could be reached at an economic depth; whether a reservoir wa

present; and, if so, its exact nature.

_With the results of this study it is possible to say that th

commercial temperatures may range from 7500 to 10,000 feet below the sdrfaé

of the valley along its margins.

increase as.one -approaches the center of the valley.

over which commercial temperatures can be expected to be found is probabl
|
i

greater than ten miles. The width of the temperature regime is

. ) !
but there is at least some evidence (temperature gradient hole SR-4) t

indicate that the heat regime lies on the eastern side of the vall
as along -the western margin.

- The study also éonfirms the idea that active faulting in
should - result in open fracture pattgrns_in many parts of th
However, in some areas, such as Dixie Federal 45-14, fractures’

infrequent or so sealed that the potential for hot dry rock ¢

Fluids in the valley  appear to be abundant although ther

" evidence to indicate more than one hydrothermal regime exists in the vallez

Structural or sedimentafy controls may have an important bearing o

Thus, - the requisite . components for
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these fluid regimes may have the greatest potential for .economic use.

nature of the reservoir.

|
The pa:£ of the geothermal regime which is least well understood is tﬁe

The Dixie Valley geothermal resource is probably unique within tﬁé
Basin and Range Province. The structural complexity.of the area
to apparent rifting of the valley and the presence of the Humboldt Lopolitﬂ;
It is therefore unlikely that a continuous homogeneous reservoir wil; exiét
across.the entire northern part of Dixie Valley. The area-enco#passed hﬂ.
.mapped surface outcrops of the Humboldt Lopolith aﬁd the adjacent part ©
.the valley;containingjextensive gabbréic sequence§ may be the area in whiéﬁ
optimﬁm conditions for geothermal energy pfoduction are most likely to ée

found. = Areas in which' faults are acting as thermal conduits| may hav

potential for economic geothermal energy production in areas

specific»reservoir'rocks'are found. Long term development of the-geotherm%l
resource. in Dixie Valley Will reguire additional drilling to define areas Jﬂ
this reservoir that are characterized by both depth and temperature régime
suitéble‘for commercial application for electric power.productioﬁ.

-geothermal resources at lowér,temperatures than those presently consideréd

economic for such power . production exist in Dixie Valley, i
location makes economic development of those resources unlikely i

future.
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