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Coal

What is Coal?

Coal is a fossil fuel created from the remains of plants that lived and
died about 100 to 400 million years ago when parts of the Earth were
covered with huge swampy forests. Coal is classified as a nonrenewable
energy source because it takes millions of years to form.

The energy we get from coal today comes from the energy that plants
absorbed from the sun millions of years ago. All living plants store solar
energy through a process known as photosynthesis. When plants die,
this energy is usually released as the plants decay. Under conditions
favorable to coal formation, however, the decay process is interrupted,
preventing the release of the stored solar energy. The energy is locked
into the coal.

Millions of years ago, dead plant matter fell into swampy water and over
the years, a thick layer of dead plants lay decaying at the bottom of the
swamps. Over time, the surface and climate of the Earth changed, and
more water and dirt washed in, halting the decay process.

The weight of the top layers of water and dirt packed down the lower
layers of plant matter. Under heat and pressure, this plant matter
underwent chemical and physical changes, pushing out oxygen and
leaving rich hydrocarbon deposits. What once had been plants gradually
turned into coal.

Coal at a Glance, 2009

Major Uses:
® electricity, industry

Classification:
® nponrenewable

U.S. Energy Consumption:
°* 19.76Q o
® 20.9% °

U.S. Energy Production:
23.85Q
29.6%

Seams of coal—ranging in thickness from a fraction of an inch to
hundreds of feet—may represent hundreds or thousands of years of
plant growth. One seam, the seven-foot thick Pittsburgh seam, may
represent 2,000 years of rapid plant growth. One acre of this seam
contains about 14,000 tons of coal.

History of Coal

Native Americans used coal long before the first settlers arrived in the
New World. Hopi Indians, who lived in what is now Arizona, used coal to
bake the pottery they made from clay. European settlers discovered coal
in North America during the first half of the 1600s. They used very little
at first. Instead, they relied on water wheels and wood to power colonial
industries.

Coal became a powerhouse by the 1800s. People used coal to
manufacture goods and to power steamships and railroad engines. By
the American Civil War, people also used coal to make iron and steel.
And by the end of the 1800s, people even used coal to make electricity.

When America entered the 1900s, coal was the energy mainstay for

How Coal Was Formed

Millions of years ago, dead plant matter 109
fell into swampy water and over time, a thick

layer of dead plants lay decaying at the bottom of
the swamps. Over time, the surface and climate of the

Earth changed, and more water and dirt washed in, halting the
decay process, forming peat.
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had been plants gradually turned into coal.
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The weight of the top layers of water and dirt packed down the lower layers of
plant matter. Under heat and pressure, this plant matter underwent chemical and
physical changes, pushing out oxygen and leaving rich hydrocarbon deposits. What once

Coal can be found deep underground (as shown in this graphic), or it can be found near the surface. )
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Coal

Coal Reserves

When scientit estmate how much coa, peroleum, naturl gas, or
other energy sources thereare i the Unitd States, hey use the term
eserves. Reserves are deposits tht can be harvested using today’s
methods and technalogy:

Experts estimate that the Urited Sttes has about 262 bilion tons of
recoverabe coal rserves. I e continue o use cos at the same rate
a5 we do today, we will have enough coal o lst 146 1o 234 years,
depending on consumption rates.Trs vast amount o coal makes the
Urite States the workd esder i know coal eseres,

Where i il tiscoal located? Coal rserves ca b found in 33 states.
Montans has the mast cosl—about 75 billon mineatie tons. Other
top caal states n order of known reserves are Wyoming, linois, West
Virginia, Kentucky, Pennsyhania, Ohio, Colorado,Texas, and New Mexico
Westercoal ganaraly conain s slfurthaneaster coal.

The federal government is by far the largest omner of the naton's
coalbeds. Inthe Wes, th federl gavernmen: ows 60 percent of the
coal and inirecly contrls another 20 percent. Coal companies must
Iease the Lanfrom th fedralgovernment i oder o mine his coa.

U.S. Coal Consumption by Sector, 2009
ELECTRICTY 93.6%

WousTRY 6.1%

HEATING 0.3%

Top Coal Producing States, 2009
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Coal Production

Coal producton i the amount of coal mined and taken to market.
Winere does miing ake lacein the United States? Today,coal s mined
in 25 state. More coal s mined in westem sttes than n easte staes,
a marked change from the past when most coal came from eastern
underground mines.

The e share was Just five percent of total production n 1963, In
2009, the st provided 58 prcent o toalproduction,and sttes east
ofthe Missisipp e provided 42 percen.

Total U, production f coal was 107 billon tons in 2005, 3 100 percent
increase since 1973.The leading coal producing states are Wyomin,
Wit Vigina, Kentucky, Pennsyhvania, and Montana. These fe sates
produce 72 percent f the coalinthe U

Some coal produced i the Unitd Sate s exported o cther ountries
In 2005, foreign counires bought amost ix percent of all the coal
produced i the US. The iggestfoeign marketsorUS. coal are Canach,
2, and some Evropean countres.

How Coal is Used

The main use of cosl i the United States i to generte slectricy.
In 2009, 936 percent of l the coal n the Unied States was used for
lctricty producton. Coal generatesalmost alfof th slectriity used
in the US. Other energy sources used to generae electricy include
uranium (nuciar power, hydropower, natural gas, biomass, and wind.

Anather msor us of caa i in ron and seeimaing, Th ron ndustry
uses coke vens to meltron oe.Coke, an simos purs caron resicu of
coalis sed 25 uelinsmelting metals.The United tates has he inest
coking cots n the vl These cossar shippet around the world or
use i cokeovens.Coal i o use by other ndustries The paper,brick,
limestone,and cement industries aluse coal to make products

Coals o longer  major energy source for heating American homes or
other buildings.Les than hlfofone prcent of th coa produced inthe
US today i use for heating. Cosl furace, which were popularyears
330, have lrgely been replaced by oi o ga furnacesor by slectricheat
pumps.
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Coal and the Environment

As the effects of pollution became more noticeable, Americans decided
it was time to balance the needs of industry and the environment.

Over a century ago, concern for the environment was not at the
forefront of public attention. For years, smokestacks from electrical and
industrial plants emitted pollutants into the air. Coal mining left some
land areas barren and destroyed. Automobiles, coming on strong after
World War Il, contributed noxious gases to the air.

The Clean Air Act and the Clean Water Act require industries to
reduce pollutants released into the air and the water. Laws also require
companies to reclaim the land damaged by surface mining. Progress
has been made toward cleaning and preserving the environment.

The coal industry’s largest environmental challenge today is removing
organic sulfur, a substance that is chemically bound to coal. All fossil
fuels, such as coal, petroleum, and natural gas, contain sulfur. Low
sulfur coal produces fewer pollutants.

When these fuels are burned, the organic sulfur is released and
combines with oxygen to form sulfur dioxide. Sulfur dioxide is an
invisible gas that has been shown to have adverse effects on air quality.

The coal industry is working to solve this problem. One method uses
devices called scrubbers to remove the sulfurin coal smoke. Scrubbers
are installed at coal-fired electric and industrial plants where a water
and limestone mixture reacts with sulfur dioxide to form sludge.
Scrubbers eliminate up to 98 percent of the sulfur dioxide. Utilities that
burn coal spend millions of dollars to install these scrubbers.

The coal industry has made significant improvements in reducing
sulfur emissions. Since 1989, coal-fired plants in the United States
have lowered sulfur dioxide emissions per ton by a fourth and have
increased efficiency significantly.

Coal plants also recycle millions of tons of fly ash (a coal by-product)
into useful products such as road building materials, cement additives
and, in some cases, pellets to be used in rebuilding oyster beds.

Carbon dioxide is released when coal is burned, just as it is released
from the human body during respiration. Carbon dioxide combines
with other gases, such as those emitted from automobiles, to form a
shield that allows the sun’s light through the atmosphere, but doesn’t
let the heat that is produced out of the atmosphere. This phenomenon
is called the greenhouse effect. Without this greenhouse effect, the
Earth would be too cold to support life.

There is concern that human activities are causing major changes in
greenhouse gas levels in the Earth’s atmosphere that are responsible
for a change in the Earth'’s climate.

Many scientists believe the Earth is already experiencing a warming
trend due to the greenhouse effect. Long-term studies by scientists
in many countries are being conducted to determine the effect of
changing greenhouse gas levels in the atmosphere. Scientists are also
researching new technologies to help mitigate changes to the global
climate.

Cleaner Coal Technology

Coal is the United States’ most plentiful fossil fuel, but
traditional methods of burning coal produce emissions
that can reduce air and water quality. Using coal can help
the United States achieve domestic energy security if we
can develop methods to use coal that won't damage the
environment.

The Clean Coal Technology Program is a government and
industry funded program that was begun in 1986 in an effort
to resolve U.S. and Canadian concern over acid rain. Clean coal
technologies remove sulfur and nitrogen oxides before, during,
and after coal is burned, or convert coal to a gas or liquid fuel.
Clean coal technologies are also more efficient, using less coal
to produce the same amount of electricity.

Fluidized Bed Combustor: One technique that cleans coal

as it burns is a fluidized bed combustor. In this combustor,
crushed coal is mixed with limestone and suspended on jets of
air inside a boiler. The coal mixture floats in the boiler much like
a boiling liquid. The limestone acts like a sponge by capturing
90 percent of the organic sulfur that is released when the coal
is burned. The bubbling motion of the coal also enhances the
burning process.

Combustion temperatures can be held to 1,500 degrees
Fahrenheit, about half that of a conventional boiler. Since this
temperature is below the threshold where nitrogen pollutants
form, a fluidized bed combustor keeps both sulfur and nitrogen
oxides in check.

Coal Gasification: Another clean coal technology bypasses the
conventional coal burning process altogether by converting
coal into a gas. This method removes sulfur, nitrogen
compounds, and particulates before the fuel is burned, making
it as clean as natural gas.

Carbon Capture and Storage: Research and demonstration
projects are underway around the U.S. and world to

capture carbon dioxide from power plants and store it

deep underground in geologic formations. Researchers are
investigating the best ways to capture carbon dioxide, either
before or after coal is combusted. The carbon dioxide will then
be compressed converting the gas to a liquid. It will then be
transported via pipeline to appropriate storage sites. Three
different types of locations have been identified as being able
to hold carbon dioxide: 1) deep saline formations, 2) oil and gas
reservoirs that are near depletion or have been depleted, and
3) unmineable coal seams.

©2011 The NEED Project P.O.Box 10101, Manassas, VA 20108 1.800.875.5029 www.NEED.org

19















