
About Geothermal Energy 
 

Geothermal energy is becoming in-
creasingly important as the United 
States seeks to develop alternative, non 
fossil-fuel energy sources.  There is po-
tential for geothermal energy produc-
tion in much of the United States, par-
ticularly in the western states. 
 
Enhanced (or Engineered) Geothermal 
Systems (EGS) is a method of extract-
ing economical amounts of energy from 
low-permeability or low-porosity geo-
thermal sources.  The process works by 

creating a system of fractures in 
high-temperature, subsurface rocks, 
or accessing existing fractures.  Wa-
ter is circulated through the frac-
tures, where it is heated by contact 
with the rocks and returned to the 
surface.  The energy present in the 
hot water or steam can then be con-
verted to marketable forms of en-
ergy. 
 
The geothermal 
energy extraction 

processes use an area of about 10 
square kilometers for energy extraction, 
but very little surface land area.  Be-
cause the energy production occurs un-
derground, the area can be shared with 
other land uses such as agriculture and 
forestry. 
 
 
 
 
 
 
 
 

Introduction 
 

This project demon-
strates some of the 
steps involved in us-
ing GIS for a site suit-
ability analysis, using 
existing data about the 
locations of potential 
geothermal drilling 
sites obtained from 
the Southern Method-
ist University Geo-
thermal Laboratory.  
These potential drill-

ing sites were selected based on features necessary for the 
geothermal energy production process, such as temperature 
of the site and distance below the surface.  This project will 
explore other factors influencing the feasibility of develop-
ment, in order to determine which of the potential sites are 
preferred and should be given priority for development. 
 
 

Methods 
 

1. As shown above left, a map was created showing the positions of potential 
drilling sites by using the latitude and longitude information in the database to lo-
cate the sites within a base map of the state of Oregon. 
 
2. Buffers were created around the data points to indicate the size of the area 
needed for energy extraction. 
 
3. The buffered geothermal site data was overlain with data showing  areas of 
critical environmental concern, where drilling and related construction should not 
be done. 
 
4. The buffered geothermal site data was overlain with zoning data which shows 
developed areas, where drilling cannot occur, and areas with agricultural, forestry, 
or undeveloped land uses where drilling could likely be done. 
 
5. As shown above right, the geothermal sites not excluded by the above analyses 
were overlain with maps showing major roads, transmission lines, and population 

density to determine which sites are most convenient within existing infrastructure and therefore 

preferred sites for development.  Geothermal sites within 5 miles of both 
transmission lines and roads were marked as “preferred” sites. 
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Cooper Basin EGS site, Australia.   
Image Source:The Future of Geothermal Energy, 2006 

Temperatures at depths of 3.5, 6.5, 
and 10 km. 
Image source: The Future of Geo-
thermal Energy, 2006 

 

 

 

 

 

 


