Energy at a Glance

Geothermal Power and the Environment

Geothermal power has a range of applications, but it has limited usefulness as a
utility-scale electric power source due to constrained suitable locations
and potential pollution.

Introduction

Geothermal energy comes from deep earth heat that
remains from the formation of the planet, as well as
ongoing radioactive decay inside the earth’s mantle.?
The high temperatures form magma, which heats
surrounding rock in the crust.

This natural heat of the earth is most easily available
for use when it comes closer to the surface as hot
springs, geysers, lava pits, underground hot water or
steam reservoirs, and some high temperature dry rock
reservoirs.® These conditions are most often found

in tectonic plate boundary regions, like the Western
United States, as seen in Figure 1 below, or in geo-
logic “hot spots” of geothermal activity like Hawaii.*
The limited number of locations for a geothermal
power plant, along with transmission line construc-
tion in remote areas, are some of the major factors
preventing more widespread adoption for electricity
production.

How It Works

To produce power from a fluid-filled geothermal
reservoir, a few conditions must exist: porosity, which
allows a fluid to be collected in the rock; permeabili-
ty, which allows the fluids to migrate throughout the
rock; and the right temperature contained in the rock
formation and associated fluids.

To begin with, a well is drilled to access the high
temperature water or steam in a geothermal reservoir,
then the fluid is piped to the surface, where it is used
to turn a turbine and generate electricity. Geothermal
energy can also be used to directly heat greenhous-
es, bodies of water, buildings, sidewalks, and other
structures.’

Quick Bullets

Because geothermal electric power
generators require hot reservoirs to
function, the viable sites for geothermal
power plants are limited.

Geothermal energy has the smallest land

surface footprint of any renewable energy
source, aside from nuclear power, and
does not produce significant carbon dioxide
emissions.’

Geothermal power production has

the potential to produce heavy metal
contamination, which must be accounted for
and mitigated.

Sometimes, if a hydrothermal reservoir does not have
the right permeability conditions, fluid injection can
open cracks in the rock to improve permeability, in

a process that is very similar to hydraulic fracturing
used in tight shale for natural gas production.®

Environment

Electricity generated by geothermal energy does not
produce significant carbon dioxide emissions. Howev-
er, drilling and circulating deep well water does emit
some carbon dioxide and methane. It is also common-
ly produces hydrogen sulfide emissions, which can be
dangerous to human and environmental health unless
removed with scrubbers.’

Unless geothermal fluids produced are injected back
into the reservoir, there may be an environmental

THE #

HEARTLAND

INSTITUTE




)

~ Geothermal Resources of the United States
!dentrﬁed Hydrothermal Sites and Favorability of - -
- Deep Enhanced Geothermal Systems (EGS

[

oema:p

fic Deean i }‘
i sl

£ 0K M ki
o)

Site {z 90 »
& mnm ( Ay
e
m.awmmm.-mmnmwnm
L undeoveed bysratel Ti e
+ Soame
b Irom 3 2 1 by et by St Wit
||m- ity Cemil eyl abvrabiry Ghac exl & sk,

e ety L (R,

+ S o e o el hdrotherrial v
USG5 Aprmyrrr - -umum-md v e

Relstie Faeabiity

| Least

| heas
L MoDama™
@ Identified

Hydrothermal

e e BT o b e

 deta for dees 165 i der gty

reirelyes e gtoen ot

P

Bily 1. Roberts, Ik LAy 2) Jf‘ls

Figure 1: Geothermal Resources map of the United States, from the National Renewable Energy Laboratory, created

by Billy J. Roberts (February 22, 2018). https://nrel.gov/gis/geothermal.html

threat from the heavy metals and other toxic elements

Geothermal power plants take up less land than other
that can come up with the produced water. These span

renewable power sources. Because geothermal power
the periodic table from mere salt to arsenic, boron, is collected mainly in geologically active areas, such
and mercury, among others.® If these materials are not  as tectonic plate boundaries, there is some evidence
managed, they can contaminate the soil and water.

that the withdrawal and reinjection of steam or water
can cause small tremors.’
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