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Active basins and future growth 
Geothermal activity continues to be dominated by activity in areas associated with active 
tectonics, most generally tectonics associated with subduction zones such as the Pacific “Ring of 
Fire.”  However, non-conventional geothermal resources are increasingly important.  These non-
conventional resource types include fluids associated with oil and gas production and enhanced 
geothermal systems (EGS).  A 250 KWe power plant has been operating at the Teapot Dome oil 
field near Casper, Wyoming using water separated from oil production in the field.  The 
temperature of the fluid at the generator is somewhat less than 100 C.  The U. S. Department of 
Energy is cost sharing development of electrical generation from a Florida oil field.  
EGS are geothermal systems that lack sufficient natural productivity for economic production 
without stimulation of the reservoir.  The most active areas of EGS development are Australia 
and the United States. Geodynamics is testing production from an EGS operation in the Cooper 
Basin of Australia.  Fluid is produced at about 250 C from granites underlying the sedimentary 
basin.  In the United States geothermal electrical production continues in California, Nevada, 
Utah, Hawaii, Idaho, Wyoming, New Mexico and Alaska.  Most exploration is centered in the 
Basin and Range of Nevada.  However, future development will likely be limited to sites of 25 to 
50 MWe.  The largest site for potential growth on the U.S. is the Salton Sea geothermal area 
where more than 1,000 MWe may still be available for development. 
 
Current production and forecast for future production 
Nearly 3,000 MWe of capacity is currently on line in the United States. 
 
Table 1: August 2008 Geothermal Power Capacity On-Line (From Geothermal Energy Association, 2008) 

Alaska    California     Hawaii   Idaho    Nevada   New Mexico   Utah     Wyoming    Total 
0.4 MW  2555.3 MW   35 MW   13 MW  318 MW  0.24 MW        36 MW  0.25 MW     2957.94 MW 

 
The Geothermal Energy Association estimates that ongoing exploration and development could 
generate about 4,000 MWe of new capacity in the next several years. 
 
The U. S. is the largest producer of electricity from geothermal energy followed by Philippines, 
Indonesia and Mexico.  The most recent (2005) careful tabulation of geothermal development 
worldwide reported that 8900 MWe of electrical capacity is on line in 24 countries supplying 
about 57,000 GWh of electricity per year.  Direct use of geothermal energy provides 27,825 
MWt of power supplying the equivalent of 72,622 GWh thermal per year. 
 
Funding sources for current and planned activity  
Private funding is the largest source of funding for most current activity worldwide.  The U. S. 
Department of Energy provides some cost sharing for EGS development.  Development in 
Mexico is through the state owned electric utility and east Africa is funded by government and 
international funds.  Indonesian activity is shared by government owned companies but most 
new activity is privately financed.  Philippines is divesting current geothermal operations from 
government ownership and new activity is privately funded. 



 
Research  
The emphasis of geothermal research varies from country to country.  Countries producing from 
conventional hydrothermal resources continue to fund limited research related to exploration and 
development of hydrothermal resources.  Australia, Europe (other than Italy) and the United 
States focus research on EGS.  Recently Australia, Iceland and the U. S. formed a cooperative 
research group, The International Partnership for Geothermal Energy.  The partnership is 
currently developing its research agenda.  DOE has not finalized plans for spending economic 
stimulus funds allocated to geothermal development (about $400 million) and the regular DOE 
geothermal budget (about $40 million).  However, several funding opportunity announcements 
from the program have emphasized EGS activities. 
 
Leading companies 
The largest operator of geothermal fields worldwide is Chevron Corporation.   It operates fields 
in Philippines and Indonesia.  In the U. S. the largest operators of geothermal fields are Calpine 
(The Geysers, north of San Francisco), CalEnergy (Salton Sea field), Coso Operating Company 
(Coso geothermal field near Ridgecrest, California) and Ormat Technologies (numerous projects 
in California and Nevada).  Ormat is the most active exploration group in the U. S. 
  
Focus of recent activity 
In the United States the geothermal industry is focused on exploration and development of 
conventional hydrothermal, geothermal resources in the Basin and Range.  U.S. DOE funding 
has been focused on EGS research over the past several years.   Australia and Europe, except for 
Italy which has conventional geothermal resources, also focus on development of EGS  
 
Estimated U.S. and international resources/reserves and the strategic impact of these 
resources 
The U. S. Geological Survey completed a preliminary assessment of U. S. geothermal resources 
in late 2008; however, the USGS does not prepare estimates of geothermal reserves.  The 
tabulated results of their study are shown in Table 2. 
 
Table 2. Electric power generation potential in Megawatts-electric (MWe) from identified and undiscovered 
geothermal resources and Enhanced Geothermal Systems in the western United States. 
[All electric power generation figures are calculated on a basis of 30 years of production. F95 represents a 95% chance of at least the amount 
tabulated; other fractiles are defined similarly. Fractiles are additive under the assumption of perfect positive correlation. N is the number of 
identified geothermal systems included in the estimate].  From USGS Fact Sheet 2008–3082 
2008 
   
                                     Identified Resources (MWe)        Undiscovered Resources (MWe)                      Enhanced Geothermal Systems MWe 

State N F95 F50 Mean F5 F95 F50 Mean F5 F95 F50 Mean F5 
Alaska 53 236 606 677 1,359 537 1,428 1,788 4,256 NA NA NA NA 
Arizona 2 4 20 26 70 238 775 1,043 2,751 33,000 52,900 54,700 82,200 
California 45 2,422 5,140 5,404 9,282 3,256 9,532 11,340 25,439 32,300 47,100 48,100 67,600 
Colorado 4 8 11 30 67 252 821 1,105 2,913 34,100 51,300 52,600 75,300 
Hawaii 1 84 169 181 320 822 2,027 2,435 5,438 NA NA NA NA 
Idaho 36 81 283 333 760 427 1,391 1,872 4,937 47,500 66,700 67,900 92,300 
Montana 7 15 51 59 130 176 573 771 2,033 9,000 16,100 16,900 27,500 
Nevada 56 515 1,216 1,391 2,551 996 3,243 4,364 11,507 71,800 101,300 102,800 139,500 
New Mexico 7 53 153 170 343 339 1,103 1,484 3,913 35,600 54,400 55,700 80,100 
Oregon 29 163 485 540 1107 432 1,406 1,893 4,991 43,600 61,500 62,400 84,500 



 
 
Detailed estimates of geothermal resources and reserves have not been prepared for the world.  
In fact, the definition of geothermal reserves has not been codified in the same sense as 
petroleum and other natural resources.  However, Australia has recently prepared definitions of 
geothermal resources and reserves.   
 
Gawell and others (1999) estimated that the worldwide capacity for electrical generation from 
conventional geothermal energy was between 35,000 and 75,000 MWe.  Stefansson estimated 
that about 11,200 ± 1300 TW hours per year of electricity could ultimately be generated.  If EGS 
becomes a reality and if economic production can be made from depths greater than 5 km, the 
heat available for electrical generation is almost limitless. 
 
The strategic implications are not great under current conditions.  However, conventional 
resource can be an important energy resource in many countries around the Pacific Rim.  If the 
full potential of mining deep heat from the earth through EGS can be reached, a large portion of 
the Earth’s electricity could be generated.  However, the improvements in stimulation technology 
and drilling need to achieve this goal are truly daunting. 
 
 
Critical technology needs  
The principal need for rapid development of conventional hydrothermal geothermal resources in 
the U. S. is an improved ability to discover hydrothermal resources that do not have surface 
manifestations.  Improved exploration tools are needed as well as a much improved 
understanding of why geothermal systems are found where they are and why they are not found 
where they are not, particularly in the Basin and Range.  
 
EGS has many needs.  The foremost short-term need is improvement in stimulation of 
geothermal resources.  Technology for fracturing in geothermal environments, understanding of 
the geologic environment and its control of stimulation and high temperature equipment are 
needed.  In the long-term, dramatic reductions in the cost of drilling and energy conversion will 
be needed to recover energy from depths below 3 km.  The DOE geothermal research program is 
currently focusing on development of stimulation with additional research also supporting EGS. 
 
Critical environmental or geohazard issues  
In general environmental and geohazard issues are not of importance to geothermal 
development, particularly in the Basin and Range of the U. S.  Geothermal energy development 
is slow in areas of recent volcanism because of the scenic nature of many of these areas in the U. 
S.  The footprint of geothermal operations can be minimized but development does have an 
impact on the viewshead.  Geothermal operations can induce seismicity and in an area such as 
The Geysers in northern California, induced seismicity and the proximity of the geothermal field 
to residences has caused concern 
 

Utah 6 82 171 184 321 334 1,088 1,464 3,860 32,600 46,500 47,200 64,300 
Washington 1 7 20 23 47 68 223 300 790 3,900 6,300 6,500 9,800 
Wyoming 1 5 31 39 100 40 129 174 458 1,700 2,900 3,000 4,800 
Total 248 3,675 8,356 9,057 16,457 7,917 23,739 30,033 73,286 345,100 507,000 517,800 727,900 



EMD technical sessions, publications, workshops etc.  
In general the interest of AAPG and EMD members in geothermal energy does not warrant such 
activity. 
 


