
Southland Royjilty^mpany 
Decerrber 15, lf)80 

Mr. Joe Fiore 
Department of Energy 
Nevada C^>erations Office 
P.O. Box 14100 
Las Vegas, Nevacia 89114 

RE: Contract DE-AC08-79Er27006 

Dear Joe: 

I am enclosing for your review a draft of the final report on our obn-
tract. As all of the appendices are items vMch you have alreaciy seen, I 
am only sending one copy. I assume since UURl either has releajsed or is 
preparing to release all of the appendices that they have spare copies 
available. 

The appendix v^ich should include the isotope report from the Desert: 
Research Institute is not included as the final report has not 
It is m/ vmderstanding that Elaine Bell discussed this with you 
am hoping that by the end of this week I will be able to forwarĉ  that appendix 
to you. 

I am also enclosing more detailed graphic representations (jjf the well 
history and casing program for each of the two deep wells. I '. 
most effective _way of releasing this information might be to supplement jlihe 
packages vMch UURl already has. As those packages are being 
this final report, any party interested in seeing them would 
well histories frcm UURl ccantplete with the new graphics-
desire, these graphics could be included as a separate-.appendix 
report. 

thfjn 

However 

Ipeen received, 
last week. I 

xn 
the 

referenced 
obtain 
, if you 

to the final 

As the draft report is rather short and each of the append Lee: 
self-explanatory and v^ere necessary includes a table of conten-::s 
prepared a table of contents for the final report. If you feel that is 
necessary after reviewing this document, please advise. 

Sincerely yours 

Jere Denton 
District Manager 
Natural Resour(::es District 

JD/dcs 

Enclosure 

cc: y Howard P. Ross' 
1000 FORT WORTH CLUB TOWER (817) 390-9200 FORT WORTH, TEXAS 76102 
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THERMAL POWER COMPANY / SOUTHLAND ROYALITY COMPANY 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 

DEPTH 

1000 

2000 

3000 

4000 

5000 

6000 

7000' 

8000 

9000' 

10000' 

,Set 20" casing to 120' K.B. 4/26/79 

Repair Rotary Drive Train 

Set 13 3/8" casing at 1330' 5/3/79 

Drawworks motor failed 

Dyna drill 3604 ' 

Plugged back to 3604' 
from 4618' 5/22/79 

Set 9 5/8" casing at 5398' 6/11/79 

Set 7" liner at 6290' 7/7/79 

Twist off 8097' 
6/23/79 

Ran Schlumberger logs, temp' 
logs , and ,b I ew well' 

T.O. 

Schlumberger logs, blow downs 7/3/79 

Set 7" liner, blow down 7/8/79 
9022' Rig. released 7/10/79 

TotaI 77 rig days 

13 3/8" 
casing 

9 5/8" 
cas i ng 

7" 
liner 

8 1/2' 
open 
ho I 6 
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,^^XH£RMAL^B0WER--.C0MPAN-Y^/--S0yTHl-AND-ROrA^"^TT--COMPA^NY^^DrxrE 
7 / 1 5 7 /25 8 /4 8 /14 8 / 2 4 9 / 3 9 / 1 3 9 / 2 3 

0 10 20 30 40 50 60 70 

DEPTH 

1000' 

2000' 

3000' 

4000' 

5000* 

6000* 

7000' 

BOOO' 

9000' 

lOOOO' 

1 0 / 3 

80 

1/4 

0 

1/14 

10 

HURCHILL COUNTY, NEVADA 
1/24 

20 DAYS 

casing to 41' 7/15/79 

casing to 124' 7/16/79 

casing to 2152' 6/23/79 

9 5/8" tie back casing 1945' to 4580' 7/5/79 ; 

• 8/4 -Ran Schlumberger logs, FDC-CNLwGR, & caliper 

8/8 -Temperature survey 

8/9 -Tested well- 70,0001bs/hr, 246°F, FLP-35.5psig. 

9/17 through 

9/21-Ran Slumberger logs, FDC-CNLwGR, dipmeter, & temp. 

9/28- Ran A/S Temperature survey 

1st Rig released 9/28/79 

7" I iner from 4152'^ 
to 7195' 9/23/79 

1/5/80- Ran Prewett P & T 

T.D. 9780' 

13 3/8" 
casing 

9 5/8" 
tieback 

8 1/2" 
open 
hole 

-9 5/8'̂ -tie back tc to-STirface~T7'5/B0 

1/16-1/21/80- blow down with N2 

Max temperature 225°F 

Rig released 1/23/80 

1000 
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ABSTRACT 

This report describes work performed by Southland Royalty as contractor 

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

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

tiansen Drilling Inc. as subcontractors for work on geotherma]. 

assessment in northern Dixie Valley, Nevada. 

Existing data comprised of multilevel aeromagnetic surveys, a magnetk?-

telluric survey, thermal gradient holes, a report by Geothermeix entitlê d 

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

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

and Associates Inc. entitled "Preliminary Evaluation of Dixie 

thermal Potential and Associated Economics" were delivered at 

of the contract term. During the contract two additional 

temperature gradient holes and two deep exploratory wells were 

tested. Hydrologic-hydrochemical, shallow temperature survey, 

tectonic, petrologic alteration, and solid-sample geochemistry s 

completed by the Mackay Minerals Research Institute of the Uni 

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

seismic data were gathered over the area. 

The study indicates that a geothermal regime with temperatujres greater 

than 400°F may exist at a depth of approximately 7500' to 10,0(llO' over an 

area more than ten miles in length. Further work will be required, to 

evaluate the reservoir. 
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SCOPE OF WORK 

In May of 1978 Southland Royalty Company and the Mackajy Minerals 

Research Institute of the University of Nevada at Reno submitted a proposal 

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

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

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

Springs on the south to Sou Hot Springs on the north. The initial purpose 

of the study was to evaluate existing information regarding this are 

including existing data delivered under this contract. It was 

that a structural-tectonic review of the area would be 

tional intermediate depth temperature gradient holes would i\e 

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

temperature holes would be installed. Coincident with submis 

proposal, eleven promising locations for deep well tests were pe 

was assumed that preliminary evaluation would allow select] 

optimum two well sites by the time permits to drill were recei 

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 

hydrochemical information which had been collected, and str 

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 by adver 

weather conditions was commenced. Due to the nature of 
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Lon seismic 

Desert Research Institute and the participating personnel and 

those institutions. 

We wish to acknowledge the participation of Thermal Power 

deep wells 

calendar and the timing of the wells certain phases of the studies were not 
" , i 

conducted in the sequences originally contemplated. In Septeml)er of 197|9 

the scope of work was modified to add a high resolution reflect 

survey of approximately eighteen miles designed to intersect the location 
I 

I 

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

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

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 
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Farrell of Haskins-Pfeiffer Inc. in overseeing the seismi^ 
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We wish to acknowledge the special talents of Mr. Jerry Chri 

drilling the intermediate depth temperature gradient holes un^e 

conditions. We thank Mary Jo Sweeney for her analysis of the dri 

from these gradient holes. 
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people that live in Dixie Valley, Nevada. 

RESULTS PREVIOUSLY DELIVERED 

Data delivered under this contract is available from the University of 

Utah Research Institute, Earth Science Laboratory, 420 Chipeta Way, Sui 

120, Salt Lake City, Utah 84108. Existing data delivered at th^ beginning 

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

DV/SR-10. The well history of Dixie Federal 45-14 (TD 9022") i$ availablfe 

under the designation NV/DV/SR-11. The well history for Dixie federal 66-
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11 cuttings 

ation of the 
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21 (TD 9780') is available under the designation NV/Dy/SR-12. The Mackay 

Minerals Research Institute report on the first phase of the contract 

entitled "Geothermal Reservoir Assessment Case Study, Northerr. Basin ;and 

'I ! 
; i 

Range Province, Northern Dixie Valley, Nevada—Final Report" i;: available 
I 

!'! 

in two volumes designated NV/DV/SR-13. Because this report ssynthesizes 

most of the information obtained in the study, the narrative sectllon (Vollunie 1) is included here as Appendix F-l. The final report of the Mackay Miner 

Research Institute has the same title and is labeled Volune 3—So 

Geochemistry and. Petrochiemistry. It carries the designation NY/DV/SR-14! 

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

NEW RESULTS 
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Results from 
] I 

the latter 

The interpretation of the seismic survey is included as 

In addition, a final report on the isotope analysis which 

by the Desert Research Institute on fluid samples from Dixie 

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

inclusion in the Mackay Minerals Research Institute Report, 

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 prokride a good 

geothermal environment because it had numerous surface manifestations of 

heat, historic activity along major faults, and was the lowest v4lley in! the 

als 

il 
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northern part of Nevada with water movement into it from a 

contiguous hydrologic basin. Thus, the requisite 

geothermal system - heat/ active or open fractures and fluids -

be available. In addition a postulated gabbroic complex appeared 

a potential reservoir seal. The chief questions were whether 

temperatures could be reached at an economic depth; whether a r 

present; and, if so, its exact nature. 

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

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 1 

over which commercial temperatures can be expected to be found 

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

but there is at least some evidence (temperature gradient 

indicate that the heat regime lies on the eastern side of the 

as along the western margin. 

The study also confirms the idea that active faulting 

should result in open fracture patterns in many parts of 

However, in some areas, such as Dixie Federal 45-14, fractur 

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 

evidence to indicate more than one hydrothermal regime exists in 

Structural or sedimentary controls may have an important bearing 
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these fluid regimes may have the greatest potential for econoiftic use 

The part of the geothermal regime which is least well underlstood is 

nature of the reservoir. 

The Dixie Valley geothermal resource is probably unique 

Basin and Range Province. The structural complexity of the arec 

to apparent rifting of the valley and the presence of the Humbolc|t 

It is therefore unlikely that a continuous homogeneous reservoi 

across the entire northern part of Dixie Valley. The area encj 

mapped surface outcrops of the Humboldt Lopolith and the adj 

the valley containing extensive gabbroic sequences may be the 

optimum conditions for geothermal energy production are most likely to' be 

found. Areas in which faults are acting as thermal conduits may h,̂ ve 

potential for economic geothermal energy production in areas where no 

specific reservoir rocks are found. Long term development of th^ geotherAial 

resource in Dixie Valley will require additional drilling to define areas 

this reservoir that are characterized by both depth and tempere 

suitable for commercial application for electric power product 

geothermal resources at lower temperatures than those presently conside 

economic for such power production exist in Dixie Valley, its r 

location makes economic development of those resources unlikely in the near 

future. 
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THERMAL POWER COMPANY / SOUTHLAND ROYALITY COMPANY DIXIE VALLEY 45-14 CHURCHILL C0UNTY,_ 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 

DEPTH 

1000' 

2000' 

3000' 

4000 

5000' 

6000 

7000 

8000' 

9000 

10000' 

iSet 20" casing to 120' K.B. 4/26/79 

Repair Rotary Drive Train 

Set 13 3/8" casing at 1330' 5/3/79 

Drawworks motor failed 

Dyna drill 3604 

P I ugged back to 3604' 
from 4618' 5/22/79 

casing at 5398' 6/1 1/79 

Set 7" I i ner at 6290' 7/7/79 

Twist off 8097' 
6/23/79 

Ran Schlumberger logs, temp' 
logs , and ..b I ew we I I 

Schlumberger logs, blow downs 7/3/79 

Set 7" liner, blow down 7/8/79 
T.-D. 9022' Rig released 7/10/79 

TotaI 77 rig days 

9 5/8" 
cas i ng 

7" 
liner 

8 1/2" 
open 
ho I e 

13 3/8" i 
casing 
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—THERMAL-PO-WE-R-COMPANY—/—SOUTH L-AND-RGY-A-L-l-T-Y-eOMPANi'—Dî -l-E—V-A-L-L-E-Y 6-6̂ 1̂ CHURCFrrCL—COONTY—NEV ADA" 

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 

1000' 

2000* 

3000' 

4000' 

5000' 

DEPTH, 

. 6000* 

7000' 

8000' 

9000' 

lOOOO' 

• iiooo' 

^ 30" casing to 41' 7/15/79 

\ 20" casing to 124' 7/16/79 

\ 

V 13 3/8" casing to 2152' 6/23/79 13 3/8" 
A casing 

\ • 

\ - ^ 1 

L . 9 5/8" tie back casing 1945' to 4580' 115119 < 9 5/8" 

^ . 8/4 -Ran Schlumberger logs, FDC-CNLwGR, & caliper 

\ . 8/8 -Temperature survey 

\ 8/9 -Tested well- 70,000lbs/hr, 246°F, FLP-35.5psig. 

\ 9/17 through 

\ 9/21-Ran Slumberger logs, FDC-CNLwGR, dipmeter, & temp. 

\ 9/28- Ran A/S Temperature survey 711 

\ 1st Rig released 9/28/79 liner 
1 \ 

\ 8 1/2" 
' \ open 

\ ho 1 e 

• 7" 1 iner from 4152\ 1/5/80- Ran Prewett P & T 
to 7195' 9/23/79 \ . 

Q S/ftM-tiA hark +n qiirfar-n 1/fi/RO 

1/16-1/21/80- blow down with N2 

Max temperature 225°F 

-j... 

* 

d 

A 

~*~ 

Rig released 1/23/80 



DRILLING HISTORY 

D.F. 45-14 

Add to NV/DV/SR-11 

' 



- ^ ^ ^ ^ TH E RM A L^P OW E R~C OM P ATrn/^S 0 U T H L A N D ROYALITY COMPANY 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 

DEPTH 

IOO DAYS 

IOOO 

2000' 

3000 

4000 

5000' 

6000 

7000 

8000 

9000 

10000' 

Set 20" casing to 120' K.B. 4/26/79 

Repair Rotary Drive Train 

Set 13 3/8" casing at 1330' 5/3/79 

Drawworks motor failed 

Dyna drill 3604' 

PIugged back to 3604' 
from 4618' 5/22/79 

casing at 5396' 6/11/79 

Set 7" I i ner at 6290' 7/7/79 

Twist off 8097' 
6/23/79 

Ran Schlumberger logs, temp. 
logs, and ,b I ew we 1 I Schlumberger logs, blow downs 7/3/79 

Set 7" liner, blow down 7/8/79 
T.D- 9022' Rig released 7/10/79 

TotaI 77 rig days 

13 3/8" 
cas i ng 

9 5/8" 
cas i ng 

7" 
I I ner 

8 1/2' 
open 
ho I e 
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7 / 1 5 7 /25 8 /4 8 / 1 4 8 / 2 4 9 / 3 9 / 1 3 9 / 2 3 1 0 / 3 1/4 1/14 1/24 

0 ' 0 20 30 40 50 60 70 80 0 10 20 DAYS 

DEPTH 

lOOO' 

2000* 

3000' 

4000' 

5000' 

6000' 

7000' 

aooo' 

9000' 

1 oooo' 

11000 

30" casing t o 4 1 ' 7/15/79 

20" casing to 124' 7/16/79 

13 3/8" casing to 2152' 6/23/79 

9 5 /8 " t i e back casing 1945' t o 4580' 7/5/79 

8/4 -Ran Schlumberger logs , FDC-CNLwGR, 4 c a l i p e r 

8/8 -Temperature survey 

8/9 -Tested w e l l - 70 ,0001bs/hr , •246°F, FLP-35.5psig. 

9/17 through 

9/21-Ran Slumberger logs , FDC-CNLwGR, d ipmeter , i temp. 

9/28- Ran A/S Temperature survey 

1st Rig re leased 9/28/79 

7" I I ne r from 4152' 
t o 7195' 9/23/79 

1/5/80- Ran Prewett P & T 

— T.D. 9780' 

13 3/8" 
casing 

9 5/8" 
tieback 

7" 
1 iner 

8 1/2" 

hole 

T ' 

i 

A 

* 

9 5/8'1-tie hack to suptoce 1/6/80 

" l /16- r /2 l780^b lovraown^ i th N2 

Max temperature 225°F 

Rig released 1/23/80 



:, 1 

I . 

GEOTHERT'lAL RESERVOIR ASSESSMENT 
STUDY—NORTHERN DIXIE VALLEY, 

Final Report 

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

November 1980 

Work Performed Under Contact 

Southland Royalty Company 
Natural Resources District 
Fort Vtorth, Texas 

CASE 
NEVADA 

DOE/ET/27006-1 

No. DE-AC08-79ET27006 



DOE/ET/27006 
Distribution 

-1 
Category 

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.O. Box 17009 

Fort Worth, Texas 76102 

Prepared for 

United States Department of Energy 
Nevada Operations Office 

Under Contract No. DE-AC08-79ET27006 



se 

Valley 

ABSTRACT 

This report describes work performed by Southland Royalty as bontractor 

and Mackay Minerals Research Institute, Haskins-Pfeiffer IncJ, Thermal 

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

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 Geotherme:!]c 

"Geothermal Potential in Dixie Valley, Nevada" which included 

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

and Associates Inc. erititled "Preliminary Evaluation of Dixie 

thermal Potential and Associated Economics" were delivered at the 

of the contract term. During the contract two additional 

temperature gradient holes and two deep exploratory wells were 

tested. Hydrologic-hydrochemical, shallow temperature survey, s 

tectonic, petrologic alteration, and solid-sample geochemistry s 

completed by the Mackay Minerals Research Institute of the Un 

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 deptri of approximately 7500' to 10, 

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

evaluate the reservoir. 
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SCOPE OF WORK 

In May of 1978 Southland Royalty Company and the Mackay 

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 noi 

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

Springs on the south to Sou Hot Springs on the north. The initi 

of the study was to evaluate existing information regarding 

including existing data delivered under this contract. It was th4n 

that a structural-tectonic review of the area would be commenced 

tional intermediate depth temperature gradient holes would bp 

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

temperature holes would be installed. Coincident with submiss 

proposal, eleven promising locations for deep well tests were 

was assumed that preliminary evaluation would allow select 

optimum two well sites by the time permits to drill were rece 

proposal, further anticipated that once the two deep wells were drille<3 

petrologic alteration studies of the drill cuttings could be conductedl, 

evaluation of fluids collected could be integrated with other 

hydrochemical information which had been collected, and str 

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 adverse 

weather conditions was commenced. Due to the nature of thie academic 
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I ll calendar and the timing of the wells certain phases of the studies were not 

conducted in the sequences originally contemplated.. In September of 1979 

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

survey of approximately eighteen miles designed to intersect ths location 

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

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

and from 100' intervals in each of the wells. 
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Data delivered under this contract is available from the Uni 

Utah Research Institute, Earth Science Laboratory, 420 Chipeta 

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

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

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

Minerals Research Institute report on the first phase of th^ contract 

entitled "Geotriermal Reservoir Assessment Case Study, Northern Basin and 

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

in two volumes designated NV/DV/SR-13. Because this report s/ntriesizes 

most of the information obtained in the study, the narrative section (Volume 

ii 
1) is included here as Appendix F-l. The final report of the Mackay Minerals 1 i 
Research Institute has the same title and is labeled Volume 3—Soil 

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

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

NEW RESULTS 

The interpretation of the seismic survey is included as Appendix F-3 

In addition, a final report on the isotope analysis whicri was; performed 

by the Desert Research Institute on fluid samples from Dixie 

included as Appendix F-4. Trie isotope data were not available |or earlier 

inclusion in trie Mackay Minerals Research Institute Report. Results from 

two 1500 foot temperature gradient holes wriicri were drilled in 

part of the contract are Included here as Appendix F-5. 
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northern part of Nevada with water movement into it from a very large 

contiguous riydrologic basin. Trius, the requisite components for 

geotriermal system - heat, active or open fractures and fluids - appeared 

be available. In addition a postulated gabbroic complex appeared to provide 

a potential reservoir seal. The chief questions were whether commercia'l 

temperatures could be reached at an economic deptri; whetrier a reservoir was 

present; and, if so, its exact nature 

Witri the results of this study it is possible to say triat the depth 

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

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

increase as one approaches the center of trie valley. The lineir distanb'e 

over which commercial temperatures can be expected to be found :Ls probably 

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

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

indicate that the heat regime lies on the eastern side of the valley as well 

as along the western margin. 

The study also confirms the idea triat active faulting in trie area 
j i 

sriould result in open fracture patterns in many parts of trie valley. 

However, in some areas, sucri as Dixie Federal 45-14, fractures may be'so 

infrequent or so sealed triat trie potential for hot dry rock geothermal 

systems may be greater trian for riydrotriermal systems 

Fluids in trie valley appear to be abundant altriougri trî re is some 

evidence to indicate more than one hydrothermal regime exists in the valle;̂  

Structural or sedimentary controls may riave an important bearing on wriich of 
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these fluid regimes may have trie greatest potential for economic use 

The part of the geotriermal regime wriicri is least well understood is trie 

nature of trie reservoir. 

Trie Dixie Valley geotriermal resource is probably unique witriin trie 

I i 
Basin and Range Province. Trie structural complexity of trie area is related 

'I I 
to apparent rifting of trie valley and the presence of the Humboldp Lopolith. 

It is therefore unlikely that a continuous homogeneous reservoir 

across trie entire nortriern part of Dixie Valley. Trie area encompassed 

mapped surface outcrops of trie Humboldt Lopolitri and trie adjaci;nt part 

trie valley containing extensive gabbroic sequences may be trie ar 

optimum conditions for geotriermal energy production are most 1 

found. Areas in wriicri faults are acting as triermal conduitls may riave 

potential for economic geotriermal energy production in areas wriere 

specific reservoir rocks are found. Long term development of trie 

resource in Dixie Valley will require additional drilling to define areaslof 

this reservoir that are characterized by both depth and temperature regime 

suitable for commercial application for electric power production. Altriougri 

geotriermal resources at lower temperatures trian triose presently considered 

economic for sucri power production exist in Dixie Valley, its remote 

location makes economic development of those resources unlikely in the near 

future. 
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ABSTRACT 

This report describes work performed by Southland Royalty as contractor 

and Mackay Minerals Research Institute, Haskins-Pfeiffer Inc. 

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

, Thermal 

entitled! 

ismicityi 

tiansen Drilling Inc. as subcontractors for work on geothermal reservoir 

assessment in northern Dixie Valley, Nevada. 

Existing data comprised of multilevel aeromagnetic surveys, a| magnetoi|-

telluric survey, thermal gradient holes, a report by Geotriermex 

"Geotriermal Potential in Dixie Valley, Nevada" which included se 

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

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

thermal Potential and Associated Economics" were delivered at the beginning 

of the contract term. During trie contract two additional 1500 foot 

temperature gradient holes and two deep exploratory wells were drp.lled and 

tested. Hydrologic-hydrocriemical, shallow temperature survey, stiructural-

I 

tectonic, petrologic alteration, and solid-sample geochemistry stû aies were 

completed by the Mackay Minerals Research Institute of the Univctrsity of 

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

seismic data were gathered over the area. 

The study indicates that a geothermal regime witri temperatures greater 

trian 400°F may exist at a deptri of approximately 7500' to 10,0001 over ari 

area more trian ten miles in lengtri. Fur trier work will be req|uired to 

evaluate trie reservoir. 



SCOPE OF WORK 

In May of 1978 Soutriland Royalty Company and the Mackay 

Research Institute of the University of Nevada at Reno submitted a proposal 

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

Minerals 

joint in-l 

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

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

Springs on the south to Sou Hot Springs on trie nortri. The initiel purpose 

j 

of trie study was to evaluate existing information regarding this areai, 

including existing data delivered under triis contract. It was trien expected 

triat a structural-tectonic review of trie area would be commenced, addii-

tional intermediate depth temperature gradient holes would be drilled 

existing wells and springs would be sampled, and a grid of (sne meter 

t;emperature holes would be installed. Coincident with submission of the 

proposal, eleven promising locations for deep well tests were permitted. It 

was assumed triat preliminary evaluation would allow selectioi of trie 

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

proposal further anticipated that once the. two deep wells were; drilled 

petrologic alteration studies of the drill cuttings could be conducted! 

evaluation of fluids collected could be integrated.witri otrier riyfrologicT' 

hydrocriemical information wriicri riad been collected, and strudiural and 

tectonic information could be updated if trie wells intersected faults or 

trirust planes. 

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

trie review of existing data commenced and field work limited b^ advers^^ 

weatrier conditions was commenced. Due to the nature of the academic 



ion 

geochemi 

were not 

r of 1979 

seismic 
I 
I 

location 

ical 

deep wells 

calendar and trie timing of trie wells certain priases of trie studie 

conducted in trie sequences originally contemplated. In Septembe 

the scope of work was modified to add a higri resolution reflecti 

survey of approximately eigriteen miles designed to intersect trie 

of trie Dixie Federal 66-21 wellbore and to provide for a 

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

and from 100' intervals in eacri of trie wells. 
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RESULTS PREVIOUSLY DELIVERED 

Data delivered under this contract is available from trie Uni 

Utari Research Institute, Earth Science Laboratory, 420 Chipeta 

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

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

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

under the designation NV/DV/SR-11. The well history for Dixie 
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21 (TD 9780') is available under the designation NV/DV/SR-12. ':?rie Mackay 

Minerals Researcri Institute report on trie first priase of the 

entitled "Geothermal Reservoir Assessment Case Study, Northern 

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

in two volumes designated NV/DV/SR-13. Because this report 

most of the information obtained in the study, the narrative sect 

1) is included riere as Appendix F-l. The final report of the Mackai' 

Research Institute has the same title and is labeled Volum^ 

Geochemistry and Petrochemistry. It carries the designation 

The text of this report is included as Appendix F-2. 
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Trie interpretation of trie seismic survey is included as Apperid 

In addition, a final report on trie isotope analysis wriicri was 

by trie Desert Research Institute on fluid samples from Dixie 

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

inclusion in the Mackay Minerals Researcri Institute Report. Res 

two 1500 foot temperature gradient rioles whicri were drilled in 

part of trie contract are included here as Appendix F-5. 
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northern part of Nevada with water movement into it from a very large 

contiguous hydrologic basin. Thus, the requisite componerits for 

geothermal system - heat, active or open fractures and fluids - appeared 46 

be available. In addition a postulated gabbroic complex appeared to provide 

a potential reservoir seal. The chief questions were whetrier bommercial 

1 

temperatures could be reacried at an economic deptri; wrietrier a reservoir wis 

present; and, if so, its exact nature. 

Witri trie results of triis study it is possible to say that trie depth tip 

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

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

i i 
increase as one approaches the center of trie valley. Trie linea:: distance 'i 

I 
over wriicri commercial temperatures can be expected to be found is probably 

i 
1 ; 

greater trian ten miles. Trie width of the temperature regime is jjncertaini 

but there is at. least some evidence (temperature gradient riol^ SR-4) i.6 

I ! 
indicate triat trie rieat regime lies on trie eastern side of trie valley as weî i 

as along trie western margin. 

Trie study also confirms trie idea triat active faulting iri trie are 

sriould result in open fracture patterns in many parts of trie valley 

However, in some areas, sucri as Dixie Federal 45-14, fractures may be sc) 

infrequent or so sealed triat trie potential for hot dry rock geothermal 

systems may be greater trian for riydrotriermal systems 

Fluids in trie valley appear to be abundant altriougri triere|is some; 

evidence to indicate more trian one riydrotriermal regime exists in tlie valley 

Structural or sedimentary controls may riave an important bearing on wriicri of 



Lopolith 

triese fluid regimes may riave trie greatest potential for economic use 

Trie part of trie geotriermal regime wriicri is least well understjood is the 

nature of the reservoir. 

Trie Dixie Valley geotriermal resource is probably unique v|?itriin trie 

Basin and Range Province. The structural complexity of the area fs relatep 

to apparent rifting of the valley and the presence of trie Humboldt 

It is trierefore unlikely triat a continuous riomogeneous reservoir Will exis 

across trie entire nortriern part of Dixie Valley. Trie area enconpassed by 

' i 
mapped surface outcrops of trie Humboldt Lopolitri and trie adjacerjit part p 

the valley cpntaining extensive gabbroic sequences may be the are|a in which 

optimum conditions for geothermal energy production are most likely to Be 

found. Areas in whicri faults are acting as triermal conduits may riave 

potential for economic geotriermal energy production in areas where rib 

specific reservoir rocks are found. Long term development of the deotrierma'jl 

resource in Dixie Valley will require additional drilling to defin= areas o 

this reservoir that are characterized by both depth and temperatijire regimfe 

suitable for commercial application for electric power production!. Althougirii 

geotriermal resources at lower temperatures trian those presently considered: 

economic for sucri power production exist in Dixie Valley, its remote 

location makes economic development of those resources unlikely i^ the nea): 

future. 


