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Making Retirement Easy: A Plan
for Aging Coal Plants
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Upgrading or replacing the oldest and least efficient segments of our energy system—including
aging coal plants—will reduce harmful pollution, ease our transition to clean enerqgy, and help the
United States recapture its lead in the global clean energy market.

The first coal fired power plant was built in the United States in 1882. ! That year, Chester
A. Arthur was elected president, the telegraph was the dominant form of long-distance
communication, and the transcontinental railroad had only recently connected the coasts.
Today, while everything else in our economy seems to modernize in real time (we are
already on the iPhone 4!), we are still generating 48% of our electricity largely the way we
did it 125 years ago. Most of the coal plants still in operation in the United States are more
than 40 years old, and ten plants still burning coal were built in the 1920s.

Coal isn’t going away as an energy source anytime soon—it is too plentiful and too cheap.
So we must find ways to transform coal into a 21st century power source. The challenge,
particularly in the absence of a price on carbon, has been to motivate the private sector to
take up these enormous changes in the way we burn coal. That is why Third Way proposes a
new system to shut down or modernize our nation’s oldest coal plants so we can have

cleaner, more efficient electricity generation.

THE PROBLEM

There are no incentives to scrap or modernize
old coal plants

In the absence of a carbon price, there are no incentives for utilities to part ways with or
upgrade the oldest, least efficient coal plants in their fleets. Coal has provided affordable
electricity for generations. The low cost of buying coal and running old plants in perpetuity
and the expense of upgrading or replacing ancient coal plants have discouraged adoption of

more efficient coal technologies or replacement of coal plants with cleaner power sources.

Today, there are many technologies that allow coal plants to run more cleanly and
efficiently. For instance, ultra-supercritical boilers are able to operate at much higher
temperatures than conventional boilers, increasing coal plant efficiency by 35%. 2 Higher
efficiency means that more energy can be generated by each piece of coal, which results in
fewer pollutants and emissions. Similarly, coal gasification plants (IGCC) are able to reach
high levels of efficiency and more cleanly burn coal by first turning it into gas that contains
fewer pollutants. 3 When these and other technologies are installed on coal plants, it is
possible to reduce carbon emissions by 25% and sulfur dioxide and nitrogen oxide pollution
by 90%. %



So in cases in which utilities are not in a position to switch to a cleaner fuel (like renewables
or nuclear power), it is in America’s interest for industry to use the most efficient, cleanest
coal-burning technology possible. Unfortunately, many current government policies point

them in the wrong direction.

Most of our coal plants are old, and many are dangerous

Almost 60% of the 1,445 coal power plants operating in the United States are more than 40
years old, including 118 that were built prior to 1950 (Chart 1). > Because they were
grandfathered exemptions from pollution controls, many of these plants emit not only a
large amount of greenhouse gasses, but also a number of other pollutants that are harmful
to human health. This includes particulate matter, sulfur dioxide, and nitrogen oxides that
cause asthma ¢ and cardiovascular problems, 7 and mercury that causes brain damage. 8
Each year, this results in 20,000 deaths and $160 billion in medical costs. °

Chart 1: Existing Coal Generating Units by Age

Year Built Number of Units Total MW Capacity

2005-2009 15 4,239
2000-2004 12 1,366

| 1995-1999 24 4372 |
1990-1994 65 8,575

‘ 1985-1989 103 23,911 |
1980-1984 17 56,260

| 19751979 125 s6119 |
1970-1974 135 66,517

| 1965-1969 158 fa,637 |
1960-1964 158 25,357

| 1955-1959 207 28,845 ]
1950-1954 208 17,375

| 1940-1949 89 2,534 |
1930-1939 19 125

| 19201929 10 6 |

| Total 1,445 337,301

Incentives for Old Coal Are Slowing Innovation

The reason that utilities hang on to their coal plants for so long isn’t hard to divine—it’s
because it is very cost-effective to do so. Our nation’s fleet of coal plants has a median age of
44, s0 most have been fully paid for. 10 This allows coal to provide cheaper power than
most clean energy sources, including nuclear, solar and wind, and it offers utilities little
financial reason to replace their out-of--date coal plants or bring them into the 21st century.
Without a price on carbon or other incentives or mandates, utilities will continue to run old
coal plants, preventing new or cleaner technologies from being purchased at a scale that
will make them cost competitive.



New Source Review presents a Catch-22

In the Clean Air Act, Congress requires that major stationary sources of pollution—coal
plants, for example—put in place the best available technology to control any increased
emissions resulting from a major modification to a plant. 1! This process, known as New
Source Review, can add millions of dollars in costs to the operation of a coal plant and
reduce its efficiency, making it cost more per hour to run while generating less electricity to
sell to customers. 1? Indeed, just modernizing the pollution scrubbers on coal plants

nationwide would cost at least $10 billion. 3

The New Source Review requirement has done much to reduce pollution on plants that had
to be expanded or upgraded. * But it has unintentionally locked in the use of inefficient,
ancient plants by encouraging many plant owners to delay major modifications due to the

costly requirements of putting in place the best available pollution controls. °

THE SOLUTION

Incentivize utilities to close or modernize ancient
coal plants

The United States can take significant steps to transition to clean energy by accelerating the
closure of our nation’s oldest coal power plants and/or the transformation of other dirty
plants. This should include both financial incentives and regulatory reforms that will ease
utilities’ transition to clean energy without placing unnecessary costs on them or their
ratepayers. Taking such action could reduce our carbon emissions from the electricity
sector by 20% ¢ and radically reduce other air pollution, and it can be done at a de minimis
cost to the federal government by using regulatory tools.

Two Ways to Shutter or Modernize Coal Plants

There are many ways for Congress to spur the decommissioning or modernizing of ancient
coal plants. Here are two:

1. Incentivize voluntary plant shut down. To target the worst of the ancient coal plants,
Congress should require state regulators and industry leaders to review plant efficiency,
cost, and reliability and generate a closure list. Utilities would be encouraged to submit an
aggressive demand response and energy efficiency plan for each facility to be shuttered,
along with plans for fuel and energy source-switching. To ensure that states act, those that
fail to participate could lose a portion of their Drinking Water State Revolving Loan Fund

grants.



To incentivize the transition, the federal government could provide utilities that chose to
shutter old plants with grants to fund energy efficiency programs for homeowners and
businesses to reduce their energy bills and a Clean Energy Integration Tax credit to recover
the costs of bringing on line new generation facilities for nuclear, natural gas, carbon
capture and sequestration and renewable energy technologies. Worker training programs
could also be put in place to retrain any workers displaced by the closing of a coal plant. To
encourage new clean energy economic development, a Clean Energy Business Zone
program, modeled off of the successful Empowerment Zones, could be established.

These investments could be funded through a modest fee on fossil fuel electricity, also
called a wires fee. In fact, every $0.59 increase in consumer costs per month from a wires
fee generates $1 billion per year in funding. 7 Alternatively, funding could be obtained by

redirecting just some of the existing subsidies for fossil fuels.

2. Tighten emissions requirements and offer decommissioning incentives. Another
approach is to focus attention on limiting the emissions of harmful pollutants from all coal
plants. By tightening the allowable amount of carbon dioxide, sulfur dioxide, nitrogen oxide
and mercury that can be emitted, older coal plants will have a mandate to modernize,
switch to cleaner fuels, or close down. This approach would both advance the
implementation of cleaner energy technologies, and improve the air for the roughly 175

million people living with unhealthy levels of emissions. 18

Once tighter standards are in place, for those utilities that choose to close inefficient plants
on their own (without a state requirement), Congress should authorize that they receive a
period of regulatory relief for their emissions for the time leading up to their closure. This
would provide a break from the new costs of compliance for plants that have a finite

horizon for operation.

New technologies can make modernizing old coal plants
possible

Shuttering old plants is one solution to the problem, but with U.S. and global reliance on
coal high and rising, it cannot be the only one. The global demand for coal is growing, with
no signs of abating. Consumption increases in China and India are staggering. Today, China
is the world’s largest coal consumer, burning 2.8 billion tons per year, a 100% increase in
only 10 years. 1 The story is similar in India, which today is the third largest coal consumer
in the world. 20 These countries are developing rapidly, and the increased demand from
economic growth and expanded electrification is necessary to lift hundreds of millions out
of poverty. As a result, these countries are actively seeking technologies that will allow for

cleaner, more efficient, coal use that will already be in use in the United States.



The U.S. can be a world leader in the emerging technologies to make coal use better, cleaner
and safer. Technologies such as fluidized bed combustion, oxi-fuel combustion,
supercritical and ultra-supercritical boilers, and gasification can dramatically increase
efficiency and reduce emissions from coal plants. The Obama administration has also
invested heavily in the development and deployment of Carbon Capture and Storage (CCS),
which will eliminate emissions from new coal plants when it comes to market. In recent
years, the federal government has invested $3.4 billion in developing CCS technology, !
and sought to complete the first ever commercial-scale coal plant able to capture and store
carbon. 22 In addition, frameworks exist to provide up to $10 billion to fund large scale CCS
research through a very modest wires fee. 22 These efforts need to continue to help ensure
that coal can continue to play a large role in meeting our energy needs, and address the

rapidly growing energy needs of developing nations.

A strong U.S. commitment to CCS commercialization is also necessary to make sure that
coal remains a viable fuel source. Today, natural gas is the only immediate replacement for
old coal plants that can provide reliable power and reduced emissions. Third Way supports
the increased use of natural gas, * but understands that low natural gas prices are
essential to the success of our domestic manufacturers. Increasing the use of natural gas in
other areas of our economy should be done in conjunction with policies that promote
further production of natural gas and accelerate development of other clean energy sources,

such as CCS technologies.

CRITIQUES & RESPONSES

It’s too expensive for taxpayers and ratepayers.

Incentivizing old coal plants to shut down by providing regulatory relief through rule
changes and incentives comes at little cost to taxpayers. Our nation’s oldest coal plants are
also among the least efficient and provide a relatively small amount of electricity while
generating huge emissions. Much of this power can be offset by efficiency upgrades that
benefit consumers of renewable energy and natural gas, which is less expensive to build
than new coal plants. By contrast, taxpayers bear many of the costs from the burning of
coal in old inefficient plants. The particulate emissions from coal plants results in tens of
thousands 2> of hospital visits per year and $160 billion 26 in medical expenses. Closing
our oldest coal plants and replacing them with cleaner, more efficient facilities, increasing
capacity at modern coal plants and expanding use of nuclear and renewable energy would

mitigate these costs.

It will cost jobs.



Right now, approximately 60,000 27 people are employed in 600 coal fired power plants
nationwide. 28 Our proposal would impact only a small number of those plants, and it
would provide worker training to those who are adversely impacted. At the same time, it
would stimulate job growth through investments in energy efficiency and the construction
and operation of new clean energy facilities. It will require workers for energy efficiency
retrofits at homes and factories, the construction of new nuclear and natural gas plants, and
building a modern electric grid. This will require the skills of engineers, architects,
construction workers, electricians, machinists, and other workers along production and

supply lines.
It picks winners and losers.

This proposal takes an “all of the above” approach to clean energy. Old coal plants can be
modernized or, if it is more cost effective, replaced by other clean energy technologies. It
will remain up to each utility to determine how to meet the energy demands of their
customers. In many areas, that could mean providing homeowners and businesses with
energy efficiency assistance to reduce demand. In states that have abundant wind or solar
resources, renewable energy will be able to help meet demand. For those areas where
renewables are not readily available, natural gas, waste-to-energy, and nuclear power could

provide the answer.
We are turning away from a domestic source of energy.

The United States is commonly referred to as the “Saudi Arabia of coal.” Our domestic coal
reserves contain enough energy to last us 200 years. 2° Coal will clearly play a role in
powering our economy for decades to come. Even when including the costs of addressing
inefficiencies and emissions from old coal plants, coal would still remain an inexpensive
fuel source. ** By pursuing policies to retire or modernize old coal plants, we are ensuring
that we use this resource as efficiently as possible, in order to maximize its usefulness while

reducing its harmful emissions.

Stricter emission standards will be enough to close old coal
plants.

There are currently 105 gigawatts of coal-fired electricity capacity in the United States that
are not equipped with pollution scrubbers. Under new emission standards being proposed
by the EPA, however only 20 to 40 gigawatts of coal electricity will be shutdown. 3! That
would result in between 65 and 85 gigawatts of old, inefficient coal generation that remain
intact. That is the equivalent of over 475 coal generation units of at least 40 years of age. 3>
Other policies will be needed to encourage the modernization or retirement of these

remaining coal plants.



The United States should be moving away from coal entirely.

China, India and other nations are rapidly expanding their coal use. This will increase the
international market for coal to $36 billion over the next twenty years. >* The result will
either be the use of inefficient, older technologies that have high emissions or the creation
of new export opportunities for U.S. coal technologies that dramatically reduce or eliminate
pollution, including carbon pollution. We risk not only missing out on the opportunity to
reduce pollution at foreign coal plants, but also of forfeiting potential economic growth if
we do not provide the proper assistance and incentives to U.S. companies to export cleaner
energy technologies abroad.



ENDNOTES v

1.

“Secure & Reliable Energy Supplies - History of U.S. Coal Use,” The National
Energy Technology Laboratory (NETL). Accessed July, 27 2010. Available
at: http://www.netl.doe.gov/Keylssues/historyofcoaluse.html.

Janos M. Beér, “Higher Efficiency Power Generation Reduces Emissions,” Issue
Paper, National Coal Council, Massachusetts Institute of Technology (MIT),
2009. Accessed July, 27 2010. Available

at: http://web.mit.edu/mitei/docs/reports/beer-emissions.pdf.

Janos M. Beér, “Higher Efficiency Power Generation Reduces Emissions,” Issue
Paper, National Coal Council, Massachusetts Institute of Technology (MIT),
2009. Accessed July, 27 2010. Available

at: http://web.mit.edu/mitei/docs/reports/beer-emissions.pdf.

“Improving Efficiencies,” World Coal Institute, Accessed July, 27 2010. Available
at: http://wwwworldcoal.org/coal-the-environment/coal-use-the-

environment/improving-efficiencies/.

“Electricity Generating Capacity,” United States Energy Information
Administration, Accessed July 27, 2010. Available

at: http://www.eia.doe.gov/cneaf/electricity/page/capacity/capacity.html.

“Asthma and Air Pollution,” National Resources Defense Council (NRDC), June
8,2005. Accessed July 27, 2010. Available
at: http://www.nrdc.org/health/effects/fasthma.asp.

Ethan Helm and Benjamin N. Larsen, “Coal Power: Providing Energy, Asthma,
Cardiovascular Disease, and Free Abortions,” Lake Forest College, February
2007, Accessed July 27, 2010. Available

at: http://legacy.lakeforest.edu/images/userImages/eukaryon/Page 6561/p65Co
alPower Helm.pdf.



http://www.netl.doe.gov/KeyIssues/historyofcoaluse.html
http://web.mit.edu/mitei/docs/reports/beer-emissions.pdf
http://web.mit.edu/mitei/docs/reports/beer-emissions.pdf
http://www.worldcoal.org/coal-the-environment/coal-use-the-environment/improving-efficiencies/
http://www.worldcoal.org/coal-the-environment/coal-use-the-environment/improving-efficiencies/
http://www.eia.doe.gov/cneaf/electricity/page/capacity/capacity.html
http://www.nrdc.org/health/effects/fasthma.asp
http://legacy.lakeforest.edu/images/userImages/eukaryon/Page_6561/p65CoalPower_Helm.pdf
http://legacy.lakeforest.edu/images/userImages/eukaryon/Page_6561/p65CoalPower_Helm.pdf

10.

1.

12,

13.

14.

15.

16.

“Coal-Fired Power Plants in Chicago,” Pilsen Environmental Rights and
Reform Organization (P.E.R.R.0.), Accessed July 27, 2010. Available

at: http://www.pilsenperro.org/coalpower.htm.

Matthew L. Wald, “Fossil Fuels’ Hidden Cost Is in Billions, Study Says,” The
New York Times, October 19, 2009. Accessed July 27, 2010. Available

at: http://www.nytimes.com/2009/10/20/science/earth/20fossil.html? r=1.

“Electricity Generating Capacity,” United States Energy Information
Administration.

“New Source Review (NSR),” United States Environmental Protection Agency
(EPA). Accessed July 27, 2010. Available at: http://www.epa.gov/nsr/index.html.

Allen Bellas and Ian Lange, “Impacts of Market-based Environmental and
Generation Policy on Scrubber Electricity Usage,” The Entrepreneur, April 2008.
Accessed July 27, 2010. Available

at: http://www.entrepreneur.com/tradejournals/article/177590475.html.

Rick Stouffer, “Scrubbing Up: Consumers May Get Higher Rates,” The Pittsburg
Tribune-Review, October 1, 2006. Accessed July 27, 2010. Available
at: http://www.pittsburghlive.com/x/pittsburghtrib/news/s 472994 .html.

“Testimony of John Paul on Behalf of the National Association of Clean Air
Agencies on the U. S. Environmental Protection Agency’s Supplemental Notice
of Proposed Rulemaking for Prevention of Significant Deterioration, and
Nonattainment New Source Review: Emissions Increases for Electric
Generating Units,” 72 Federal Register 26202, Docket ID No. OAR 2005-0163,
June 29, 2009. Accessed July 27, 2010. Available

at: http://members.4cleanair.org/rc files/4017/JPTestimony.pdf.

Howard K. Gruenspecht and Robert N. Stavins. “New Source Review Under the
Clean Air Act: Ripe For Reform,” Resources for the Future (RFF), Spring 2002,
Issue 147. Accessed July 27, 2010. Available

at: http://www.rff.org/rff/Documents/RFF-Resources-147-newsource.pdf.

Robert E. Kennedy, Jr., “King Coal,” The Huffington Post, July 26, 2009. Accessed
July 27 2010. Available at: http://www.huffingtonpost.com/robert-f-kennedy-
jr/king-coal b 245117.html.



http://www.pilsenperro.org/coalpower.htm
http://www.nytimes.com/2009/10/20/science/earth/20fossil.html?_r=1
http://www.epa.gov/nsr/index.html
http://www.entrepreneur.com/tradejournals/article/177590475.html
http://www.pittsburghlive.com/x/pittsburghtrib/news/s_472994.html
http://members.4cleanair.org/rc_files/4017/JPTestimony.pdf
http://www.rff.org/rff/Documents/RFF-Resources-147-newsource.pdf
http://www.huffingtonpost.com/robert-f-kennedy-jr/king-coal_b_245117.html
http://www.huffingtonpost.com/robert-f-kennedy-jr/king-coal_b_245117.html

17.

18.

19.

20.

21.

22,

23.

Author’s calculation based on fuel type rate of assessment per kilowatt hour
of: Coal - $§0.00043/kWh; Natural gas - $0.00022/kWh; Oil - $0.00032/kWh
and 2008 energy usage. “Electric Sales and Revenue,” United States Energy
Information Administration (EIA), January 2010. Accessed August 16, 2010.
Available at: http://www.eia.doe.gov/electricity/esr/esr sum.html. See also “Net
Generation by Energy Source: Total (All Sectors),” United States Energy
Information Administration (EIA), August 11, 2010. Accessed August 16, 2010.
Available at: http://www.eia.doe.gov/cneaf/electricity/epm/tablel 1.html.

“Key Findings,” State of the Air 2010, American Lung Association. Accessed July
27,2010. Available at: http://www.stateoftheair.org/2010/key-findings/.

“International Energy Statistics,” United States Energy Information
Administration, 1990 — 2008. Accessed July 27, 010, Available

at: http://tonto.eia.doe.gov/cfapps/ipdbproject/iedindex3.cfm?
tid=1&pid=1&aid=2&cid=CH, &syid=1990&eyid=2008&unit=TST.

“International Energy Statistics,” United States Energy Information
Administration, 2008, Accessed July 27, 2010. Available

at: http://tonto.eia.doe.gov/cfapps/ipdbproject/iedindex3.cfm?
tid=1&pid=1&aid=2&cid=all &syid=2008&eyid=2008&unit=TST.

“Current Legislation: Clean, Efficient, American Energy,” Office of the Speaker
Nancy Pelosi. Accessed July 27, 2010. Available
at: http://www.speaker.gov/newsroom/legislation?id=0273#energy.

“Secretary Chu Announces FutureGen 2.0 - Awards $1 Billion in Recovery Act
Funding for Carbon Capture and Storage Network in Illinois,” Press Release,
The National Energy Technology Laboratory (NETL), August 5, 2010. Accessed
September 8, 2010. Available

at: http://www.netl.doe.gov/technologies/coalpower/futuregen/.

Jesse Jenkins, “Climate Bill Analysis, Part 10: Smart Provisions Could Spur

Clean Technology - If They Are Funded,” The Breakthrough Institute, June 5,

2009. Accessed August 30, 2010. Available

at: http://www.thebreakthrough.org/blog/2009/06/climate bill analysis part x
s.shtml.


http://www.eia.doe.gov/electricity/esr/esr_sum.html
http://www.eia.doe.gov/cneaf/electricity/epm/table1_1.html
http://www.stateoftheair.org/2010/key-findings/
http://tonto.eia.doe.gov/cfapps/ipdbproject/iedindex3.cfm?tid=1&pid=1&aid=2&cid=CH,&syid=1990&eyid=2008&unit=TST
http://tonto.eia.doe.gov/cfapps/ipdbproject/iedindex3.cfm?tid=1&pid=1&aid=2&cid=CH,&syid=1990&eyid=2008&unit=TST
http://tonto.eia.doe.gov/cfapps/ipdbproject/iedindex3.cfm?tid=1&pid=1&aid=2&cid=all,&syid=2008&eyid=2008&unit=TST.
http://tonto.eia.doe.gov/cfapps/ipdbproject/iedindex3.cfm?tid=1&pid=1&aid=2&cid=all,&syid=2008&eyid=2008&unit=TST.
http://www.speaker.gov/newsroom/legislation?id=0273#energy
http://www.netl.doe.gov/technologies/coalpower/futuregen/
http://www.thebreakthrough.org/blog/2009/06/climate_bill_analysis_part_x_s.shtml
http://www.thebreakthrough.org/blog/2009/06/climate_bill_analysis_part_x_s.shtml

24,

25.

26.
27.

28.

29.

30.

31.

32.

For more on natural gas, please see Sam Hodas and Josh Freed, “Natural Gas:
Platform for a Clean Energy Future,” Report, Third Way, January 15, 2010.
Available at: http://www.thirdway.org/subjects/9/publications/224.

“Dirty Air, Dirty Power: Mortality and Health Damage Due to Air Pollution
from Power Plants,” Clean Air Task Force, June 2004. Accessed July 27, 2010.
Available

at: http://www.catf.us/resources/publications/files/Dirty Air Dirty Power.pdf.

Wald.

J. Alan Beamon and Thomas J. Leckey, “Trends in Power Plant Operating
Costs,” Issues in Midterm Analysis and Forecasting 1999, United States Energy

Information Administration. Accessed July 27, 2010. Available

at: http://www.eia.doe.gov/oiaf/issues/power_plant.html.

“Count of Electric Power Industry Power Plants, by Sector, by Predominant
Energy Sources within Plant,” Electric Power Annual, United States Energy
Information Administration, January 21, 2010. Accessed July 27, 2010. Available
at: http://www.eia.doe.gov/cneaf/electricity/epa/epat5pl.html.

“EIA’s Energy in Brief: What Is the Role of Coal in the United States?” United
States Energy Information Administration, February 25, 2010. Accessed July 27,

2010. Available at: http://tonto.eia.doe.gov/energy,_in_brief/role coal us.cfm?
featureclicked=4&.

James Katzer, “The Future of Coal: Options for a Carbon-Constrained World,”
Massachusetts Institute of Technology (MIT), 2007. Accessed July 27, 2010.
Available at: http://web.mit.edu/coal/The_Future of Coal.pdf.

Michael J. Bradley, Susan F. Tierney, Christopher E. Van Atten, et al, “Ensuring a
Clean, Modern Electric Generating Fleet while Maintaining Electric System
Reliability,” M.J. Bradley & Associates LLC and Analysis Group on behalf of
Clean Energy Group’s Clean Air Policy Initiative, August 2010, p. 15. Accessed
October 4, 2010. Available

at: http://www.mjbradley.com/documents/MJBAandAnalysisGroupReliabilityR
eportAugust2010.pdf.

Author’s calculation.


http://www.thirdway.org/subjects/9/publications/224
http://www.catf.us/resources/publications/files/Dirty_Air_Dirty_Power.pdf
http://www.eia.doe.gov/oiaf/issues/power_plant.html
http://www.eia.doe.gov/cneaf/electricity/epa/epat5p1.html
http://tonto.eia.doe.gov/energy_in_brief/role_coal_us.cfm?featureclicked=4&.
http://tonto.eia.doe.gov/energy_in_brief/role_coal_us.cfm?featureclicked=4&.
http://web.mit.edu/coal/The_Future_of_Coal.pdf
http://www.mjbradley.com/documents/MJBAandAnalysisGroupReliabilityReportAugust2010.pdf
http://www.mjbradley.com/documents/MJBAandAnalysisGroupReliabilityReportAugust2010.pdf

33. shannon Fraser and Stefan Osborne, “Potential Exports of U.S. Clean Coal
Technology through 2030,” United States Department of Commerce,
International Trade Administration, 2007. Accessed July 27, 2010. Available

at: http://www.trade.gov/media/Publications/pdf/coal2007.pdf.



http://www.trade.gov/media/Publications/pdf/coal2007.pdf

