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The United States needs energy supplies that are secure, uninterrupted, 
sustainable, and economically and environmentally viable. Based on 
current projections, the United States faces the need to increase its 
electrical power generating capacity by approximately 300,000 Megawatts­
electric (MWe) or 30 percent over the next 20 years (Energy Information 
Administration). 

Geothermal energy constitutes one of the United States' largest sources of 
renewable energy. A critical question for the near future is the extent to 
which geothermal resources can help meet the increasing demand for 
electricity. 
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Can geothermal help meet 
future electric power demands? 

Figure 7. Electricity generation by fuel, 1980-2030 
(billion kilowatthours) 
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Figure 1.11 .• Re11ewables Po~rtfolio tandards 
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On an energy-equivalent basis, C02 emissions from geothermal use 
are significantly less than electricity generated using fossil fuels 
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• More than 2500 Megawatts-electric (MWe) installed 
Geothermal generation capa.city 
• -15,000 Gigawatt-hours (GWh) of· Geothermal power in 2005 

• Expected growth In US electric power requirem1ents 
• 300,000 MWe in 20 years. 

• 1978 USGS Geothermal Resource Assessment (USGS 
Circular, 790) 
• 23,000 MWe in identified systems 
• -100,0~00 MWe in undiscovered systems 

• Hlow do 30 years of research and devellopmient alter 
re·source estimates? ~ 

• To what degree does limited development reflect Umited 
resources, economics, technology and land use issues? 
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• Mandated in Energy Po~icy Act of 2005 
• 3-year Effort. Funded in FY2006 
• DOE Support for Cooperative Projects in FY2005-8 
• CoUaborators - DOE~ BLM~ US Navy~ USFS~ Universities~ 

State and Loca~ A_gencies~ Industry~ 

• The resource assessment inclludes estimates of ellectrilc 
power production potentia~ from 
• ldentifi:ed Geothermal Systems. 
• Undlis.covered Geothermal Resources. 
• Enhanced/Engine.e.red Geothermal Systems 



• Identified Geothermal Resources 
• Moderate~ Te,mpe,rature (90 to 150°C) or Hligh T'emperature 

(>15,0°C) 
• Liquid-dominated or Vapor-dominated 
• Magmatic or Amagmatic 
• Producing_, Confirmed, Potentia~ 

• Undiscovered Re,sources 
• Estimates Based on Mapp~ing Potentia~ Via Regre:ssion Analysis 

• EGS 
• Focus o-n Temperature and Land Status 
• Base Estirrnates on History of EGS Develo.pm1ents and Existing1 
G~eothermal Production Expe.rie:nce 



Temperature >150°C and Depth <3 
km for electric power production 

52 identified high temperature 
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characterized 

Idealized reservoir performance 
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Temperature >90°C and Depth up to 
6 km for electric power production 
(-75°C in Alaska) 

241 identified moderate and high 
temperature systems 

Abundant exploration and production 
data 

Improved models for reservoir 
perfonnance 

Better quantitative estimates of 
undiscovered resources 
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included 
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Reserves - Geothermal 
energy that can be 
extracted legally and 
economically. 

Resources ­
Geothermal energy that 
is technically 
recoverable and can be 
added to Reserves at 
some future time. 
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Identified Undiscovered 

/ ""' Vapor-dominated Liquid-dominated 

/1""' 
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Only terms highlighted in orange show complete categories. 
Others follow similar subdivisions (e.g., high, moderate or low 
temperature). By definition, undiscovered resources cannot be 
subdivided into producing, confinned or potential. 
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Identified Systems 
Potential-
Mean = 9057 MWe 
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Undiscovered 
Resources­
Mean:::; 30,033 MtNe 
F95 = 7917 MWe 
F5 = 73,286 MWe 
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Enhance permeability by 
causing existing fractures to 
slip and propagate or creating 
new tensille· cracks by ra~sing 
f~uid pressure, 



arge regions of the western US with temperatures above 
200 oc at depths lless than 6 km. 

• Therma~ energy in these regions many orders of 
mag1nltude g1reater than thermal energy In conventional 
hydrothermal systems 

• High permeability required over ~arge vo~ume for effective 
thermal energy sweep 

• Stress, lithology, tempera.ture, flluild chemistry, structure 
determine viabiUty of EGS projects but roles poorly 
understood 

• Apply volume method using regional heat flow data~ land 
status~ and guidennes derived from EGS research 
projects 
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Temperature contours 
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Temperature contours Temperature contours w/o closed public lands 
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EGS Resources -
Mean= 517,800 MWe 
F95 = 345,100 MWe 
F5 = 727,900 MWe 

~n general, USG1S estimates confirm 
the large EGS potential identified in 
DOE-sponsored studies, despite 
differences in approach. 



A Identified Geothennal Resources 
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• Publish Supporting Reports and Databases 

• Update Assessment Results 

• Improved Enhan1ced Geothermal Systems 
Asse,ssment Methodology 

• Asse,ss Other Uncon~ventionlal Geotherm1a~ 
Resou1rces 
• Geopressured Geothermal 

• Co-produced Geothermal with Oii&Gas 



• The U.S. Geological Survey {USGS) has completed an assessment of our 
Nation's geothermal resources in fulfillment of the mandate from the Energy 
Policy Act of 2005. 
• Geothermal power plants are currently operating in six states- Alaska, 
California, Hawaii, Idaho, Nevada, and Utah - with an installed power generating 
capacity of more than 2500 Megawatts-electric {MWe). 
• The mean electric power generation potential from ldenUfied Geothermal 
Sy.stems alone is 9,057 MWe, distributed over 13 states. 
• The mean estimated power production potential from Undiscovered 
Geothermal Resources is 30,033 MWe. 
• Another estimated 517,800 MWe could be generated through the 
implementation of Enhanced Geothermal S~tems (EGS) technology for 
creating geothermal reservoirs in regions characterized by high temperature, but 
low permeability, rock formations. 
• This new assessment is the first comprehensive national geothermal resource 
assessment since 1978 {USGS Circular 790). 
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http://energy.usgs.gov/ 


