Brref Hrstory

. Geothermal is our Earth's (geo) |nternaI heat (thermaI)
Humans have used geothermaIIy heated waters since antiquity for bathing, medicinal purposes and in the extraction of minerals; such'as squur silica, and certain borates. F|rst electrical power generation
occurred from a dry-steam reservoir in Italy in 1904 with commercial produgtion occurrrng about 10 years later. Power genération from a hquld-domlnated reservolr was first utilized in New
Zealand in the Iate 19505. The first commercral geothermal power. generatron in the United States began )] 1960 at "The Geysers" in Northern Calrfornra
Today (201 9), the Unrted States IS the world S Iargest producer of eIectrrcaI geothermal power, about 3500 megawatts (MV\D whrch represents about 27% nf the world’s geothermal power mstalled
~ capacity. For reference one m|IJ|on watts are equal to one megawatt which is enough power 10 serve the needs of about 750-1000 homes: dependrng on the trme of day, season, and other factors

You can see geothermal energy
when you look at a volcano.
| bet you've made model
volcano at school.

I;IELLO'
My name is Steam Meiser,
’m going to be your guide.

Fossil Fuel Free

Geothermal systems provide a clean operatron in
ELS : whrch no fossil fuels are- burned, thus, very
LR N . AR 1 low levels of greenhouse gases are emitted.

Space and Water Heatmg : ' Fossil fuels burned for énergy are coal, oil, and . .

Warm géothermal water (100°C or below gas..: o . : .

. boiling) can be.used directly for space and water -
heating. Related. uses are called Drstrrct Heating
and GeoExchange. These uses are more
widespread than hot geothermal fluids used in

eIectrrcaI power: production. _

-Agriculture _
Geothermally heated water, too cool to produce
electrical power, can instead be used to grow
vegetables and ornamental flowers. Iceland -
uses geothermal heat in greenhouses to grow
vegetables and select fruits, mainly+
strawberries, elimjnating the need to import -
| them and thereby reducing costs to
consumers.

Aquaculture - Fish Farming
Warming water throug_h geothermal heat is used
to help growth of smolt (young trout or

" salmon) at fish_hatcheries. It is also used to

grow prawns, eels, and even alllgators (for
their hrdes)

‘Electrical Generation
When the temperature is 150°C or above,
geothermal systems are able to generate

- large-scale electricity to supply cities,
and heavy industries with a low
environmental impact.

.

: Miee Clean
Water Vapor!

Industrial Processes

Many industries (such as lumber drying and
food canning and processing) apply
geothermal systems for almost any
process that requires heating or'cooling,
with lower operational cost than conventronal
heating systems

En wranmentally Frrendly
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Learn More

www.geothermal.org.

www.energy.gov/eere/geothermal
. www.eia.gov/kids ‘

g This is a model of how the earth is constricted. L,
J . : . _

' Arr Emlssmns

Geothermal power pIants produce no nitrous oxides .
-and no-harmful gases are released during the
course of operation of closed- Ioop blnary geothermal -

pIants

* For fIash and steam plants, emissions of COZ per-
. megawatt -hour (MWh) are extremely low, about 100

Ibs of CO, per MWh, compared to about 1100 Ibs of

- €0, per MWh for natural-gas-fired power pIants the -

cleanest- burnlng fossil fuel.
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Geothermal ‘power plants have. the smallest .

footprint of all energy production technologies
on a per megawatt basis. The wind power footprint
is about 4 times as big. Solar photovoltaic power
uses more land, about 10. times larger footprint.
Coal-fired power plants with ‘the reIated coal mrnrng
use the most space.

'Unlike most other power generation facilities,
_geothermal power plants can coexist with other‘
forms of land use, including agriculture, grazing,

spas and resorts (e.g., the famous Blue Lagoon in
Iceland), fish farms, and even within close proximity

1o residential areas (e.g., Steamb_oat geothermal

power complex in Reno, Nevada)

Water Use
Flash and steam geothermal plants consume water via
evaporation in order to cool and condense the steam,;
this requires make-up water for re-injection to keep

the geothermal reservoir pressurized and
producing at a constant level:

At The Geysers in northern California, a symbiotic
relationship was forged when The Geysers accepted
treated effluent, which was becoming a .disposal
problem for the town of Santa Rosa-and communities
in Lake County, to be re-injected and maintain
sustainability of the geothermal reservoir.

Air-cooled binary geothermal plants consume no

water and are well-suited for arid climates like
_ the Basin and Range of Nevada.
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