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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

2
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). 
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