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Selected subsurface reservoir� �ucdced in the West­
ern United States may contain significant geotherm­
al energy, and if development continues, this 
energy source may provide substantial electrical 
power or related energy by the year 2,000. Utility 
management must be convinced of the reliability and 
cost attractiveness of this energy source. A num­
ber of exploration programs are in progress to 
evaluate the potential of geothermal energy in the 
United States. For example, numerous exploration 
methods have been employed in Dixie Valley, Nevada, 
since 1967 with mixed results. However, with DOE 
support, additional data have recently become 
available. We have revised earlier structural mod­
els of the basin and have made recommendations for 
additional investigations that should assist in 
clarifying the geologic relationships within the 
reservoir. The principal geologic characteristics 
of the reservoir that may place limits on project 
economics appear to be the depth and trend area of 
producing zones, fluid quality and the amenability 
of the upper zones to accept large volumes of spent 
fluids. However, reservoir temperature, flow rates, 
recharge characteristics, and other factors appear 
to be acceptable either for electrical power pro­
duction of more than 1,000 MWe, or for direct ap­
plications such as on-site agricultural processing. 

INTRODUCTION 

Conservative U.S. Department of Energy (DOE) es­
timates of the domestic geothermal energy available 
for conversion to electricity range from 1,200 meg­
awatts (MW) to 20,000 MW by the year 2,000. Geo­
thermal energy is presently used to produce elec­
tricity on a large-scale commercial basis in The 
Geysers area, located approximately 90 miles north 
of San Francisco, California. This geothermal ener­
gy is in the form of dry steam, which is produced 
via wells from a vapor-dominated reservoir for di­
rect feed to drive turbines. Although this type of 
geothermal energy is uncommon within the United 
States, other geothermal areas located in many 
western states contain liquid-dominated (hot water) 
reservoirs. Such sources of geothermal energy are 
of significant economic potential and are being 

actively, although cautiously, pursued by in­
dustry. 

Expansion of power production from liquid-domin­
ated geothermal reservoirs will depend upon the na­
ture and relationship of the two principal partners 
within the geothermal industry, [i.e., the pro­
ducers and the consumers (utilities]. Because 
utilities are generally held responsible by their 
rate-payers to minimize both risk and costs, they 

are not disposed to take on any project involving 
either new technology or an unreliable energy re­
source. Producers, the geo.thermal exploration and 
development companies, are charged by their stock­
holders to risk capital on reasonable ventures for 
developing technology and potential energy sources 
that could provide revenues in the future. The im­
petus is compelling to explore and develop an ener­
gy resource having strong similarities to oil and 
gas, thereby using and expanding the technology of 
oil and gas companies. 

In addition to The Geyser's and The Imperial 
Valley areas of California, exploration has focused 
on the Basin and Range Physiographic Province of 
the western Unit
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d States, an area of some 262,600

square miles (mi ) encompassing all of Nevada, 
parts of eastern California, southeastern Oregon, 
southern Idaho, western Utah, Arizona, and parts 
of New Mexico (9). The favorable geologic 
characteristics of the Basin and Range region 
that have attracted attention during initial geo­
thermal exploration programs designed to locate po­
tential liquid-dominated geothermal reservoirs are 
as follows: 1) high regional heat flow, 2) thin 
crust/shallow heat source, 3) extensional faulting, 
4) seismicity, 5) thermal springs (fumaroles), 6)
thick basin-fil� deposits, and 7) young volcanism.

HISTORY OF PROJECT DEVELOPMENT 

In 1967, a government-funded study was completed 
on Dixie Valley which indicated active faulting and 
other geologic characteristics conducive to a hy­
drothermal system (23). Numerous hot springs and 
fumaroles were reported in the area, and very hot 
water was reportedly responsible for closing of the 
Dixie Comstock Gold Mine (26). Over the ensuing 
years, as oil prices increased, the incentive to 
explore for geothermal energy also increased (15). 
It should also be noted, however, that as oil 
prices decrease the economic attractiveness of geo­
thermal energy also decreases. 

During the period 1967 to 1976, seismic, micro­
seismic and other geologic studies were completed. 
Investigations conducted by the U.S. Geological 
Survey, using hot-spring geothermometry, suggested 
a subsurface reservoir temperature of less than 
150° C, while other regions evaluated exhibited sig­
nificantly higher geothermetric temperatures, and 
were deemed to be of higher priority than Dixie 
Valley (25). 

In 1976, industry began exploration in Dixie 
Valley with a number of preliminary reconnaissance 
programs. In early 1977, Keplinger and Associates, 
Inc. conducted a review of the available data on 











to the producing geothermal system. The need to 
conduct detailed hydrogeological investigations in 
Dixie Valley is pressing and, when accomplished, 
will provide information on the geothermal system 
as well as on the amenability of the produced 
fluids to subsurface disposal. 

DEVELOPMENT ALTERNATIVE 

In the event such factors as well depth, flow 
rate, temperature, fluid quality, or waste water 
disposal limit the economic attractiveness of elec­
trical production in Dixie Valley, the reservoir 
appears to be suited to direct thermal use in such 
applications as agricultural processing. Large 
areas could be developed in certain highly perme­
able, shallow intervals of the reservoir (see I 
in Figure 2), assuming the indicated favorable 
economic conditions can be confirmed. A trend to­
ward relocating related industries in remote areas 
of the western United States is apparent (18, 17). 

REFERENCES CITED 

(1) Armstead, H.C.H., 1978, Geothermal Energy, John Wiley 
& Sons, New York, 3S7 p. 

(2) Bodeur, Y., 1976, Evaluation de l'amplitude du decroche­ment 
Cerenol par decalage des facies refaux portlandiens des 
environs de Ganjes (herault); C.R. Acad. Sc.• Paris, Vol. 282, 
pp. 961-963. 

(3) Campbell, M.D., and C.C. llielchowsky, 1982, A Review of the 
Dixie Valley, Nevada, Liquid-Dominated Geothermal Re­source 
and Relationship of Selected Geologic Characteris­tics to 
Potential Geothermal Production, in Proc. Ara. 
Inst. Chemical Engineers Annual Converence":" Anaheim, 
Paper 18C, 43 p. URL (more).

(4) Denton, J.M., E.J. Bell, and R.L. Jodry, 1980, Geothemal 
Reservoir Assessment Case Study -Northern Dixie Valley, 
Nevada; Final Report by Southland Royalty Company to U.S. 
Dept. of Energy, November, Report No. DOE/ET/ 27006-1, 
495 p. 

(S) Fernelius, W.A., 1975, Production of Fresh Water By De­
salting Geothermal Brines - Pilot Desalting Program at 
the East Mesa Geothermal Field, Imperial Valley, Cali­
fornia; in Proc. 2nd United Nations Sym. On Development 
and Use� Geothermal Resources, San Francisco, May 20-
29, pp. 2201-2208. 

(6) Fournier, R.O., 1973, Silica in Thermal Waters: Labora­
tory and Field Investigations, in International Sym. on 
Hydrogeochemist ry and Biogeochemist ry, Japan, Proc. 
Vol. 1, Hydrogeochemistry: Washington, D.C., J.W. Clark 
(ed.) pp. 122-139. 

(7) Fournier, R.0., and A.H. Truesdell, 1973, An Empirical 
Na-K-Ca Geothermometer for Natural Waters; Geochim. et 
Cosmochim, Acta, Vol. 37, pp. 1255-1275. 

(8) Goldsmith, K., 1976, Economic Aspects of Geothemal 
Development, in Proc. 2nd United Nations Sym. on Devel­
opment and Use'"""of Geothermal Resources, San Francisco, 
Ca., May 20-29, pp. 2301-2303. 

(9) Grose, L.T. and G.V. Keller, 1979, Geothermal Energy in 
the Basin and Range Province; Proc. RMAG-UGA Basin and 
Range Symposium (G.W. Newmand and W.D. Goode (eds.), 
pp. 361-369. 

(10) Harding, T.P., and J.D. Lowell, 1979, Structural Styles, 
Their Plate-Tectonic Habitat, Hydrocarbon Traps in Petro­
leum Provinces; Bull. AJD. Assoc. Petroleum Geologists, 
Vol. 63, pp. 1016-1058. 

(11) Keplinger and Associates, Inc., 1977a, A Preliminary 
fvaluation of the Hughes Geothennal Properties in 
Churchill County, Nevada; for Millican Oil Company, 
Houston, April, 61 p. 

(12) Keplinger and Associates, lnc. 1977b, Phase 11 Prelimin­
ary Evaluation of Dixie Valley, Nevada: Geothermal Poten­
tial and Associated Econon:iics; for Millican Oil Company, 
Houston, sept ember, 4� p. 

(13) Kt"plinger and Associates, Inc., 1977c, Phase 1 Geological 
and Mineral Reconnaissance of the Eastern Front of the 
Stillwater Range from J.X.t. to Cottonwood Canyons: Dixie 
Valley Area, Churchill County, Nevada; for Millican Oil 
Company, Houston, October, 80 p. 

(14) Keplinger and Associates, Inc., 1978, Interim Evalua­
tion of Exploration and !)evelopment Status, Exploration 
and Development Status, Geothermal Potential and 
Associated Economics of Dixie Valley, Nevada; for 
Millican Oil Company, Houston, September, 110 p. 

(15) Keplinger, C.H., 1976, OPEC Oil Prices Enhances U.S. 
Geothermal Development; World 011, August, 4 p. 

(16) Mackay Minerals Reserach lnstitute - University of 
Nevada, Reno (MMRI-UNR), 1980, Goethermal Reservoir 
Assessment Case Study, Northern Basin and Range Province, 
Northern Dixie Valley, Nevada; for Southland Royalty 
Company

t 
Fort Wortl'l, Texas under U.S. Department of 

Energy Contract No. DE-AC08-79ET27006, January 31, 2 SO p. 

(17) Packer, M.11., B.8. Mik!c, H.C. Meal and H.G. Guillarnon­
Duch, 1980, A. Method for Evaluating the Potential 
of Geothermal Energy in Industrial Process Heat Applica­
tions; Mass. Institute of Technology, for t'.S. Department 
of Energy, May, Report No. LMP /MRP - 80-04, 415 p. 

(18) Reistad, G.M., 1978, Direct Application of Geothermal 
Energy; Oregon State University for U.S. Department of 
Energy, Report No. DOE/ET/120501-Tl, 72 p. 

(19) Sacrato, D.M. 1976, State Policies for Geothermal 
Development; National Converence State Legislators, 
Rpt. NSF/RA-760230, Denver, 94 p. 

(20) Senturion Sciences, Inc., 1977, High-Precision nulti­
level Aeromagnetic Survey over Dixie Valley, Part I; 
for Southland Royalty Company, October, 15 p. 

(21) Senturion Sciences, Inc., 1978a, High-Precision Multi­
level Aeromagnetic Survey over Dixie Valley, Part 11; 
for Southland Royalty Company, 13 p. 

(22) Senturion Sciences, Inc., 1978b, South Dixie Valley, 
Nevada. Scalar Magnetotelluric Survey Report t for 
Southland Royalty Company, 45 p. 

(23) Thompson, G.A., Meister. L.J.,Herring, A.T.,Smith ., r.t., 
Burke, O.B., Kovach, R.L, Burford, R.O., Salehi, A,, 
and Wood, "1.D., 1967, Geophysical Study of the Basin­
Range Structure, Dixie Valley, Region, Nevada, C.S. 
Air Force Cambridge Research Labs., Spec. Report 
66-848, 350 p. 

(24) Warner, D.l. and M.D. Campbell, 1977, An Introduction 
to the Technology of Subsurface Waste Water Injection; 
U.S. Environmelltal Protection Agency Report (iEPA-600/ 
2-77-240, NTIS PB-279-207, Chapters 6, 7, 8 and 10, 
pp. 188-328. 

(25) llhite, O.F. and D.L. \lilliams (eds.), 1975, Assessment 
of Geothenn.al Resources of the United States - 1975; 
U.S. Geo!. Sur. Circ. 726, 155 p. 

(26) Willden, R., and R.C. Speed, 1974, Geology and Xineral 
Deposits of Churchill County, Nevada; Nevada Bureau of 
mines and Geol. Bull. 83, 125 p. 

http://i2massociates.com/downloads/CampbellWeilChow1982GeothermC.pdf

