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Why Support Geothermal Energy?

Geothermal energy is a clean, renewable resource that provides energy in the U.S. and around the
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come, ensuring an inexhaustible supply of energy.

1. Geothermal Power is Reliable Power

Utility-scale geothermal power production adds
reliability to the power system. Geothermal powg
can be produced as a baseload renewable energ
resource, meaning it operates 24 hours a day, 7
days a week regardless of changing weather,

providing a uniquely reliable and continuous sou
of clean energy. As a baseload power source,

geothermal is well suited as a substitute for coal |
our utility system. 2

Or, geothermal power can be flexible to support
the needs of intermittent renewable energy
resources such as wind and solar. Because
geothermal energy can also be ramped up or do
depending on need it can be used to suppleme
the integrity of the power grid, enhancing the
efficiency of the entire system while providing
clean, reliable power.

Geothermal is also capable of achieving high
capacity factorg a measure of actual output over
period of timecg usually at or above 90%, which i
on par with, or higher than, other baseload powe
sources such as cefiled or nuclear power plants,
and much greater than intermittent sources.

Geothermal power production is also scalable.
Power plants as small as a few tens of kW can by
economically built for applications in communiti
while utility-scale facilities on the muMW scale
are common.
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geothermal power project, Steamboat, Nevada; 280 kW

geothermal plant, Oregon Institute of Technology, Klamath
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plant, near Fallon, Nevada

Cover photos (from left): Geothermal researcher; geothermal drill rig, photo courtesy ThermaSource; Fly Geyser, Nevada
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2. Geothermal Power Creates Jobs and Spurs Economic Growth

=
Geothermal projects provide economic growth and jobs, ofte
in rural areas with high unemployment. For example,
CalEnergy has plans to build a new power complex in Impet
+ffSes /FEAF2NYAlLIS 2yS 27
areas. The project will mean investment of nearly $1 billion
which will be a boost to the local economy. The project will
take almost four years to build, during which time an averag
of 323 construction workers will be employed. When the
project is completed is will require 57 full time positions for
operations, engineering, maintenance, and administration.
This 235 MW geothermal plant compares favorably with eit
a gas or wind project, which CalEnergy notes would each
require about 18 full time employees for a similar size projec

GEA has identified the following different types of jobs creat
by the geothermal industry during project development. This
does not include the many jobs involved in manufacturing
operations, controls, and other components of a power plant’

Construction worker at Stillwater, Nevada

Photo courtesy POWER Engineers

Job Types through the Project Timeline

Year 1 Year 2 Year 3 Year 4 Year 5

*Archeologists *Geophysicists S Dillling Enginesss ‘ _
‘Hyc.:lrolloalsts *Geochemists *Rig Hands or “Drill Men” *Engineers {
'AdJUdlcatOT? *Engineers *Rig Site Managers *Power Plant Designers *Plant Managers
HEEpe *GIS Specialists *Mud Loggers *Document Controllers *Engineers
g *Exploration Drillers *Drilling Fluids Personnel *Project Managers *Plant Technicians
sl ik *Sample Analysts *Cementing Personnel *Administrative Support *Site Operators
*Consultants *Casing Crews *Construction Managers *Service Repairmen
*Clerical Staff *Directional Drillers *Project Engineers
*Management Staff *Rig Transportation *Field Engineers
*Fuel Transportation *Safety Managers
*Welders *Welders
*Safety Managers *Steel Erectors
*Geologists *Concrete Placers
*Construction Personnel *Assembly Mechanics
*Inspection Personnel
Source: GEA

And while today geothermal projects are largely concentrated in the Western U.S., the economic
benefits translate nationwide. In 2010, geothermal companies purchased goods and services from

vendors in nearly every state.



3. Geothermal Energy Promotes National Security

Geothermal energy is a domestic
energy resource that does not require
carbonintensive fuel to operate. i >
Geothermal power can displace use ¢ -
fossil fuels, thereby reducing our
reliance on foreign fuel markets. Also,__
as electricity becomes a larger part off
our transportation system it can direct
displace imported oil. Direct use of
geothermal heat for certain
commercial, industrial and agriculturag
uses, provides an alternative to other
sources of thermal energy including
electricity, natural gas, propane, oroil.; . ¢ 1 y§Qa DNI v i
By increasing the availability of

indigenous fuels in the U.S., geothermal can improve our ability to control our economic future and
improve our national security, while conserving our available oil and natural gas resources for high
value uses, such as liquid fuels for transportation, chemical feedstock and pharmaceuticals.
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4. Geothermal is Environmentally Friendly

Geothermal power plants involve no combustion, unlike fossil fuels plants, so they emit very low
levels of greenhouse gases. Binary geothermal plants, which currently represent around 20% of all
geothermal plant capacity in the U.S., along with flash/binary plants, produce nearly zero air
emissions. Even dry steam plants are considered environmentally benign compared with fossil fuels.
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4.5 million barrels of oil (the equivalent fuel used by 100,000 cars) and avoid emissions of 2.25 millior
tons of CO2 annually. Geothermal heat pumps, which are used to heat and cool buildings, are also
considered to be one of the most efficient heating and cooling systems availéeleause of their

very low electricity demand, their use greatly reduces emissions resulting from power generation.
Additionally, geothermal energy has a very small fasd footprint¢ among the smallest, per

kilowatt of ANY power generation technology, including coal, nuclear, and other renewables.
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Tons of Carborr Dioxide Equivalent per Giganattir

1,041
4000 144

3500 e
3000 L]
25004
2000 L]
15004
10004
5004 |
ES 18 17 15 14
m— T — = = = 9 Solar
Coal  Matrsl G Biomms  Scawr PV Hprs Moclew  Geothermal  Wind Coks: | e | Pmivotetos| Wind'2:: | Geathesnal
5 2 dzZND SOS/cIeoAFsEs'ﬁrﬁent of Electrlmty Generation Systems and Applications for Climate lisa yowH 2842 3561 — 3237 1535 A4
KlFy3s Pyl tearase t hvdrison\xguat SIOS NE | yAGSNEAGE 2F 2hAa02yaiy Source: GEA

4



5. Geothermal is Increasing U.S. Exports Abroad

The U.S. geothermal industry considers itself the world leader in geothermal energy technology. The
U.S. has over 3,000 MW installed geothermal capaaityre than any other country in the worlg

and this number will continue to grow in the coming years. According to the Department of
Commerce, geothermal is one of only two renewables that exports more than it imports in the

United States. Geothermal equipment manufacturers and service providers exist in almost every
state and are able to provide jobs in places like Kentucky or Oklahoma and then export their goods.

43 U.S. States had Vendors Supporting Geothermal Development in 2010
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6. Geothermal Supports Local Economic Development

Since geothermal resources have to be cultivated locally,
geothermal development brings significant economic advantages
to local economies. Besides providing a variety of jobs to
individuals in these areas, geothermal developers are often the
largest taxpayers in the communities in which they produce
geothermal energy. In addition to the economic development
associated with plant construction and operations, many
geothermal developers also voluntarily contribute to the local
O2YYdzyAlead ¢KS bSOFRF DS23G§KSNYI
geothermal power plants pay sales & use tax, property tax, net
proceeds of mine tax, modified business tax, bonus lease
A payments, royalties to the state and county, salaries and benefits

‘ o to employees, and a range of local vendors for products and
Local employees at a CalEnergy US geothermal .
facility in Imperial Valley, California Services.

"We're very excited to see the development of geothermal in Lake County.
The job creation is huge for a rural area such as oursCommissioner
Brad Winters, Lake County, Oregon, about new geothermal developmeinpt.
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Phots (frm left): sidewalk decing system; greenhouse heating at IFA Nurseries in Oregon; Champagne Pool, New Zealand
7. Geothermal is a Versatile Energy Resource

Geothermal is available everywhere in various forms. Geothermal power production, as discussed
previously, provides reliable baseload power to the electricity grid and geothermal heat pumps are
heating and cooling homes and businesses in all 50 U.S. states, and around the world. Geothermal
energy can also be used for agricultural purposes in greenhousessite dalewalks, for food
dehydration, and in spas, among other applications. Plus, in many areas, natural geothermal
systems are just plain cool to look at: Old Faithful, a natural geyser at Yellowstone National Park, is ¢
huge tourist attraction.

8. Geothermal Makes Good Economic Sense

Geothermal projects produce
energy for decades at stable,
affordable prices. Viewed in
terms of life cycle costs,
geothermal power is
economically attractive,
providing the lowest cost
renewable power and providing
longterm fixed power prices.
This also reduces price
volatility, helping to avoid price
spikes and energy crises, which
can impose severe economic
penalties on business and local
communities. Also, in some
localities, development of
geothermal energy can free up
more portable a_ndvaluable 9y StQa {GAffgl GSNI AS20KSNYIE LRGSNI LI I yis
resources for highemarkup Enel North America.

export to other markets or

overseas. For example, there is no global commodity market for the hot brine used for geothermal
energy production, so its use can allow a locality or national economy to export portable energy
fuels¢ gas, oil, coal, biomassthat are readily marketable elsewhere. It also works in reverse:
intensive use of geothermal energy in isolated or island settings can avoid the need to impert high
cost fuels from other locations.




