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Handpicked solutions to

keep you on the fast track.

At DTE Coal Services, we have a solid history of managing both your
energy and transportation needs. Our patented PepTec®‚ process
recovers waste coal from slurry ponds, improving the environment
while providing you with a new revenue source. And our innovations
in coal tolling and trading, as well as internet proprietary tools like
RipTrackSM, help lower your costs. Our solutions are customized to
match your unique demands – whether coal supply or railcar fleet
management. To take advantage of the experience that comes with
an industry leader, visit dtecs.com or call 734.913.2097 today.
For all the energy you’ll ever need
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A History of Values

“Let us strive
to finish
the work
we are in . . .”
Abraham Lincoln,
Second Inaugural Address
March 4, 1865

At Boral Material Technologies Inc., we
are committed to delivering performance,
exceeding expectations through leadership, focus, persistence and respect.
Based on these values, Boral has led
the Coal Combustion Products industry
for 40 years in developing improved
products, services, and processes.
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To learn more about Boral values and
how these values will assist you to meet
your goals contact us at 800-964-0951 or
www.boralmti.com.
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ACC HISTORY

American Coal Council
22 Years of Service to
the Utility-Coal Industry

T

he American Coal Council (ACC)
is proudly celebrating its 22nd
Anniversary this year!
The ACC’s predecessor organization,
the Western Coal Council (WCC), was
founded in 1982 as the Western Coal
Export Council (WCEC), a private industry trade group formed to promote exports
of western U.S. coal to the Pacific Rim.
The WCEC grew out of the efforts of a
multi-national Task Force formed under
the auspices of the Western Governors’
Association (WGA). In 1981, that Task
Force published a study on “Western U.S.
Steam Coal Exports to the Pacific Basin.”
Three nations — Japan, Taiwan and South
Korea — along with more than 40 U.S.
companies participated in the study group.
In 1986, the Western Coal Export

AMERICAN COAL COUNCIL
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Council changed its name to the Western
Coal Council to more accurately reflect
the organization’s support for expansion
of both foreign and domestic markets
for western U.S. coal. The strengths
and practices established in those early
years — including a broad-based membership, a partnering, non-adversarial
approach to business, excellence in educational programming, and an eagerness
to work closely with other groups to
advocate for the coal industry’s interests — continued to foster the WCC’s
growth and development.
In the spring of 2002, the WCC undertook the next step in its development
as the membership voted overwhelmingly
to transition from a regional to a national
organization. The American Coal Council

(ACC) continues to be dedicated to advancing the development and utilization
of coal as an economic, abundant and
environmentally sound fuel source. The
Association’s national focus and its increasingly close ties with national and state organizations and other industry groups will
enhance its advocacy efforts in the future.
Our membership base includes coal
suppliers, consumers, energy traders, transportation companies, ports and terminals
and coal support service firms. Over
the last 10 years, the ACC has increased
its membership by nearly 500 percent.
Today, the nearly 135 member companies of the American Coal Council have
combined their respective voices to serve
as the pre-eminent business voice of the
American coal industry. ◆
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Full Service Engineering

For more than 100 years,
Roberts & Schaefer has
been the leader for
quality engineering
solutions in all phases
of coal preparation and
material handling. From
small, specialized projects,
to total turnkey operations,
we have the experience
you need.

To learn more about
Roberts & Schaefer;
contact us today.
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OVER 7,803,200 HOURS
OF COAL ENGINEERING
EXPERTISE.

Roberts & Schaefer Company
5225 Wiley Post Way, Suite 300
Salt Lake City, UT 84116
801-364-0900 phone
801-364-0909 fax
www.r-s.com
markc@eni.com
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A MESSAGE FROM ACC PRESIDENT

Emphasizing Coal
Education and
Advocacy
By Lance Fritz, President, American Coal Council,
Vice President & General Manager, Union Pacific Railroad

W

elcome to the second issue of
American Coal. Our first issue
in Spring 2003 was distributed
to 5,000 industry participants, industry
associates, community leaders, media, and
Congressional delegates and staffers.
This second issue follows the same format, with editorial features emphasizing
coal education and advocacy. We’ll also be
distributing a separate utility-coal industry
directory of ACC members. American coal
industry participants supply the editorial
content, which is focused on coal’s benefits
to the American economy, and the fact that
it is an abundant, secure, and environmentally sound energy source. We have included accompanying articles and case studies
to detail specific examples of how coal is
addressing our nation’s energy needs.
American Coal also reinforces ACC’s
role as the pre-eminent business voice
of the American coal industry. Since our
transition to a national association in the
Spring of 2002, we’ve gained increasing
visibility amongst the legislative, regulatory, education, and advocacy communities,
as well as in the media. We’re deliberately
expanding and strengthening our business
voice to support coal advocacy efforts as
part of ACC’s outreach programs.
The core ACC mission remains business education through conferences and
seminars. These forums allow attendees
to build professional relationships, secure
market intelligence, and gain valuable insights necessary to advance their business
interests. This year’s events include a second annual technical program on mercury,
which will be held March 24-25 in Irving,
Texas. Our first mercury seminar, held in
2003, was well attended, and we expect
strong support for this year’s event as the
MACT rule making takes shape.
AMERICAN COAL COUNCIL
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The 2004 PRB seminar is PRB Coal
Use: Risk Management Strategies &
Tactics, and takes place July 27-29 in
Overland Park, Kansas. Our annual PRB
coal seminars provide valuable information
to power generators considering PRB coal
or those who already consume PRB coal
and wish to share best practices with other
power generators.
The ACC’s two strategic issue conferences will address critical marketplace and
public policy issues affecting our industry.
They feature expert speakers from industry,
government, and the environmental community. The Spring Coal Forum will be
held May 17-19 in Frisco, Texas. The Coal
Market Strategies Conference is scheduled
for October 18-20 in Tampa, Florida.
Another way the ACC fulfills its mission, to be the pre-eminent voice for the
coal industry, is through special-interest
group activities. The Ash Special Interest
Group is undertaking an Ash Economic
Assessment to examine utilization of coal
combustion products (CCPs) and the
potential economic impacts of legislative,
regulatory, and marketplace initiatives that
affect the use of CCPs. John Ward of ISG
Resources and Al Christianson of Great
River Energy chair this group.
The Energy Trading group has published a fact sheet on the basics of coal
trading and is working to develop case
studies that document the mechanics
and nuances of trading activities. Tom
Hiemstra of Evolution Markets chairs
this group.
In 2003, the ACC launched two new
committees – a Western Utility-Coal
Committee and an Eastern Utility-Coal
Committee – to provide a forum to address
issues unique to each market. Under the
leadership of Kelly Cosgrove of Kennecott

Energy and Keith Drohan of Dominion
Energy, these committees have hosted
breakout and roundtable sessions, and
developed action plans and objectives for
future activities.
The ACC is also active in promoting
coal through charitable contributions
and education efforts. We support the
Fort Mandan Visitor Center, the 18041805 Winter home of the Lewis & Clark
Expedition. The Center demonstrates the
environmental stewardship efforts of the
energy industry through its use of construction materials manufactured with
CCPs. We are actively working with the
U.S. Department of Energy as it develops
a national energy information and education program to enhance public knowledge of energy resources, technologies and
economics. And, we are helping voters
understand the impact energy legislation
has on their pocketbooks by publishing
Congressional voting records on energy
issues, and enabling voters to contact their
legislators real-time. This information is
available to members on our Web site at
www.americancoalcouncil.org. We are
hoping it will be used extensively in the
coming election cycle.
This publication is a vivid example of
how the ACC works. Three members volunteered their expertise to make it happen
– Vic Svec of Peabody Energy, Rick James
of We Energies, and Evan Ard of Evolution Markets. Their leadership turned a
creative idea into a valuable advocacy and
educational tool. In the same manner, our
educational programs, advocacy efforts
and special interest group activities are
built on member leadership and involvement. I look forward to how you will help
ACC be the pre-eminent business voice
for the American coal industry! ◆
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A MESSAGE FROM ACC EXECUTIVE DIRECTOR

Meeting The Needs For
Technical Innovation,
Environmental
Stewardship and
Business Acumen
By Janet Gellici, American Coal Council

I

ncredibly enough, it’s been a year since the inaugural issue
of American Coal was published. When we launched this
project in the summer of 2002, we hoped it would enhance
the visibility of the American Coal Council (ACC) and its members, as well as provide some good information on marketplace
and public policy issues of importance to our industry.
The success of that first issue well exceeded our expectations.
We got more requests for the magazine than we could fill and
many compliments on the quality of the editorial content. The
magazine was cited in numerous industry periodicals and Congressional hearings, and other associations are now modeling
their publications on our effort. Most notably, American Coal
was successful in providing timely, factual information on our
business to industry associates, public policy makers, community
leaders and the media.
The inaugural magazine set a high standard for subsequent issues – one that I believe we’ve met this time around. The range of
topics covered in this issue convey a strong message that the coal
supply and coal generation industries are working hard to meet
the needs for technological innovation, environmental stewardship, and business acumen. The articles also present a good snapshot of the many and varied challenges our industry faces.
This is a complex business. There’s no quick, easy way to
explain to the guy seated next to you on the plane why we still
use coal to generate electricity or what we’re doing to ensure his
great-grandchildren have an affordable, reliable supply of electric
power. Our hope is that the articles in this magazine will not only
help you in your daily business, but provide you with some “information nuggets” to share with your seat mate.
We’re grateful to our authors for sharing their expertise and
insights. The variety of authors represented – including senior
government officials, the academic, research and association communities, and industry executives from the coal supply, consumption, transmission and trading sectors – is reflective of the ACC’s
membership base and its collaborative approach to conducting
its business.
The composition of American Coal’s editorial review board
is also in keeping with our association’s efforts to represent the
varied interests of the coal industry. Many thanks to Vic Svec
(Peabody Energy), Rick James (We Energies), and Evan Ard
(Evolution Markets) for so effectively managing the editorial
direction and content of this issue.
AMERICAN COAL COUNCIL
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We’re thankful, as well, for the participation of our advertisers,
who represent a broad and diverse cross-section of the utility-coal
industry. Our efforts to spread the good word about this business
would not be possible without their contributions.
Finally, and especially, to the members of American Coal
Council – thanks for your tremendous support. Over the years,
your membership has made it possible for us to expand and
improve our educational programming, services and activities
– including the publication of American Coal. We welcome your
comments and your guidance as we continue to grow, prosper
and branch out. ◆
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American Coal Council
2004 Board of Directors
Vision Statement
To be the pre-eminent
business voice of the
American coal industry.
Mission Statement
The American Coal Council
(ACC) is dedicated to advancing the development
and utilization of coal as
an economic, abundant
and environmentally sound
energy fuel source. The
Association promotes the
lawful exchange of ideas
and information regarding
the coal industry. It serves
as an essential resource for
companies that mine, sell,
trade, transport or consume
coal. The ACC provides
educational programs, advocacy support, peer-to-peer
networking forums and
market intelligence that
allow members to advance
their marketing and management capabilities.
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Jim O’Neil
President
DTE Coal Services
ACC President-Elect 2005
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Membership Coupon
Join the more than 135 companies that recognize the importance of
belonging to an Association that serves as the pre-eminent business
voice of the American coal industry and advocates for coal as an abundant, economic and environmentally sound fuel source.
The American Coal Council (ACC) is an alliance of coal, utility,
trading, transportation, terminal and coal support service companies,
advocating a non-adversial, partnering approach to business.
The ACC facilitates the lawful exchange of ideas and information
regarding the American coal industry. It serves as an essential resource
for companies that mine, sell, trade, transport or consume American
coal. The ACC also serves as a resource for those wishing to expand
or enhance business relationships in North American and international
coal markets.

Membership benefits include educational programming and technical seminars, advocacy support, broadbased networking, Web site, electronic and printed membership directory inclusion, newsletter and members-only
electronic updates, database resources, policy input, referrals and event discounts.

Yes

,

please send me
membership information!

Name _____________________________________________________
Title ______________________________________________________

Mail or FAX to:
American Coal Council
2980 E. Northern Ave., Suite B4
Phoenix, AZ 85028
(602) 485-4847 ~ FAX

Company __________________________________________________
Address ___________________________________________________
City _______________________ State ______________Zip __________
Phone _____________________ FAX ___________________________
E-mail ____________________________________________________

American Coal Council 2004 Events
Mercury & MultiEmissions Compliance:
Strategies & Tactics for New
& Existing Coal Plants

Spring Coal Forum
Outlook Coal: Prospects
for Future Coal Generation

PRB Coal Use:
Risk Management
Strategies & Tactics

March 24-25, 2004
Omni Mandalay Hotel
Irving (Dallas), Texas

May 17-19, 2004
Westin Stonebriar Resort
Frisco (Dallas), Texas

July 27-29, 2004
Overland Park Convention
Center, Overland Park, Kansas
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Coal Market Strategies
Coal Power: Fueling a
Sound Economic and
Environmental Future

October 20-22, 2004
Tampa Bay, Florida
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American Coal Council Member Companies
ADA Environmental Solutions, Inc.
AEP/Cook Coal Terminal
Air Control Science, Inc.
Alliance Coal, LLC
Alliant Energy
Alpha Natural Resources
ALSTOM Power, Performance Projects
Ameren Energy Fuels & Services
American Electric Power
ANDALEX Resources, Inc.
Arch Coal, Inc.
Arizona Public Service Company
Basin Electric Power Cooperative
Benetech, Inc.
Black & Veatch
Boral Material Technologies
Burlington Northern Santa Fe Railway
Cahokia Marine Services
Canadian National-Illinois
Central Railroad
Center for Energy & Economic
Development (CEED)
Charah Environmental, Inc.
CIT Rail Resources
Coal Association of Canada
Colorado Springs Utilities
Commonwealth Coal Services, Inc.
CONSOL Energy, Inc.
CSX Transportation
Dakota, Minnesota & Eastern Railroad
David J. Joseph Company
Dominion Energy
Drummond Company, Inc.
DTE Coal Services
DTE Rail Services
Dynegy Marketing & Trade
Edison Mission Energy Fuel Services
Entergy
Evolution Markets LLC
Fuel Tech, Inc.
Gainesville Regional Utility
GE Betz
GE Rail Services
Glencore Ltd.
Great Northern Power Development L.P.

Great River Energy
Hazen Research, Inc.
Helm Financial Corporation
Hill & Associates, Inc.
Holcim (US) Inc.
Ingram Barge Company
Interlake Steamship Company
ISG Resources, Inc.
John T. Boyd Company
Johnstown America Corporation
Kansas City Southern Railway
KCBX Terminals Company
Kennecott Energy Company
KFx Inc.
Kiewit Mining Group, Inc.
Kinder Morgan Bulk Terminals, Inc.
Koch Carbon LLC
Lakeland Electric
LG&E Energy
Marston & Marston, Inc.
MidAmerican Energy Company
Midwest Energy Resources
Millennium Environmental Group
Minnesota Power
Mitsui Rail Capital, LLC
Nalco Company
Natsource, LLC
NexGen Coal Services Ltd.
Norfolk Southern Corporation
North American Power Group Ltd.
Norwest Corporation
Omaha Public Power District
Ontario Power Generation
Orba-Johnson Transshipment
Orica USA Inc.
Orlando Utilities Commission (OUC)
Oxbow Carbon & Minerals, Inc.
PA Consulting Group
PacifiCorp
Paducah & Louisville Railway, Inc.
Peabody Energy
Phoenix Resources Holding Company
Pincock, Allen & Holt
Pioneer Mechanical
Pittsburg & Midway Coal Mining

Platts Research & Consulting/RDI
PNC Bank N.A.
Portland General Electrric
PPL Energy Plus
PricewaterhouseCoopers LLP
Progress Energy
Progress Fuels Corporation
RAG energy sales, Inc.
Railroad Financial Corporation
Roberts & Schaefer Company
Roundup Trading International LLC
Salt River Project
Savage Industries, Inc.
SCH Terminal Co., Inc.
SGS Minerals Services
SolArc, Inc.
Southern Company
SSM Coal Americas, LLC
Stagg Resource Consultants, Inc.
Standard Laboratories, Inc.
The C. Reiss Coal Company
The North American Coal Corporation
The Raring Corporation
Thunder Bay Terminals Ltd.
TransAlta Corp.
Trinity Industries
Troutman Sanders LLP
Tucson Electric Power Company
TXU Electric
Union Pacific Railroad Company
United Power, Inc.
University of Kentucky - Center for
Applied Energy Research
Usibelli Coal Mine, Inc.
Waller Lansden Dortch & Davis
We Energies
Weir International Mining Consultants
West Virginia University National
Research Center for Coal & Energy
Westar Energy
Western Fuels Association, Inc.
Western Region Ash Group
Westmoreland Coal Sales Co.
WPS Resources
Xcel Energy

Thank You ACC Champion & Patron Sponsors for 2004!
The American Coal Council is pleased to acknowledge the support of its annual Champion and Patron Sponsors whose
contributions advance the Association’s efforts to serve as the pre-eminent business voice of the American coal industry.
Patron Sponsor
Champion Sponsors

DTE Coal Services
Jim O’Neil, President
425 S. Main, Suite 201
Ann Arbor, MI 48104
(734) 913-2294
www.dtecs.com
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SGS Mineral Services
Buddy Hancock
Manager Central Division
P.O. Box 752
Henderson, KY 42419
(270) 827-1187
www.sgs.com

Peabody Energy
Jim Campbell
Senior Vice President
701 Market Street, Suite 900
St. Louis, MO 63101
(314) 342-7520
www.peabodyenergy.com

Southern Company
Ken Jenkins, General Manager
P.O. Box 2641
Birmingham, AL 35291
(205) 247-7228
www.southernco.com
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A forum for senior industry executives from companies
that produce, supply, transport, ship, trade and consume coal.

Spring Coal Forum 2004

OUTLOOK COAL

PROSPECTS FOR FUTURE COAL GENERATION
The 2004 Spring Coal Forum focuses on critical marketplace and public policy issues and
their implications for future coal-based generation. Topics to be addressed include:


Coal Generation & Environmental Advocacy



Mercury & Multi-Emissions Compliance



Water Resources Availability:
Implications for Coal-based Generation



Natural Gas & LNG Market Assessment



Transmission Infrastructure & Reliability



Energy & Emissions Trading



Power Sector Financing & Investment



Export/Import Market Prospectus

Hosted by

Westin Stonebriar

Westin Stonebriar Resort

THREE EASY WAYS TO REGISTER!
(303) 431-1626
(303) 431-1606 (fax)
www.americancoalcouncil.org
May 17-19, 2004 • Westin Stonebriar Resort • Frisco (Dallas), Texas
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Coal The Nation’s Energy Leader
By Debbie Arbelo, Consultant, Hill & Associates and Trina Karolchik Wafle, Associate Director, National Research Center for Coal & Energy, West Virginia University

C

oal has fueled America’s economic growth for over a
century. From the industrial revolution through the
post-World War II economic boom to the computer and
dotcom revolutions, coal has been instrumental in providing the
low-cost energy that powered the U.S. economy. For its future
growth, the U.S. will continue to rely on coal for several reasons:
• Energy independence – the U.S. has abundant coal reserves;
• Stable, low prices – coal is inexpensive when compared to
other fuels and does not exhibit the price volatility of other
fuels, such as natural gas;
• Improved environmental performance – more coal-fueled
power plants produce more electricity with fewer net
emissions than in the early 1970s; and,
• Jobs and taxes – coal mining and transportation provide
jobs and tax benefits to the country.
When compared to competing energy sources, coal has clear
advantages.
National defense lies in domestic coal
The petroleum-based transportation sector is the Achilles heel
of the United States. The nation imported 55 percent of its petroleum in 2001. By 2025, the Energy Information Administration
(EIA) predicts that 68 percent of the petroleum used in the U.S.
will be imported. The vast majority of oil serves transportation
needs. Cut off the supply of oil, and the U.S. economy will most
certainly stall.
Consider how vulnerable the U.S. is. The most geo-politically volatile places on earth—the Middle East, Africa, South and
Central America, and the former Soviet Union—are the net
exporters of petroleum, and in some instances, are known bases
of terrorist networks.
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Coal, by contrast, is largely a domestically available resource.
In fact, coal provided for the nation’s defense during World War
II. For example, scientists and engineers of the Carbide Institute
and the DuPont Belle chemical plants, in the Great Kanawha
Valley of central West Virginia, used the black rock as feedstock
for synthetic rubber and nylon, strategic materials needed by the
military to win that conflict.
Coal can once again provide the strategic material for defending the U.S., in part through weaning the country from imported
oil. Coal gasification, for example, has long been used to produce
a variety of chemicals, among them hydrogen and carbon monoxide, the building block chemicals for so-called Fischer-Tropsch
fuels — synthetic diesel which burns more cleanly than petroleum-based diesel. Coal can be used to derive synthetic diesel for
today’s trucks and buses or to produce hydrogen for tomorrow’s
fuel cell vehicles.
The benefits of clean coal technology
Today’s power plants are already employing numerous clean coal
technologies that have proven effective in reducing various emissions. Additional technologies are being developed and tested to
further enhance emissions control.
Coal gasification is one such technology that can lead the nation
to energy independence. Integrated gasification combined cycle
(IGCC) power plants produce a variety of chemicals along with
electricity, leading to greater overall efficiency. Other fuels such as
biomass can be co-fired with coal. Oxygen-blown (vs. air-blown)
coal gasification produces a concentrated stream of CO2 at high
pressure that improves sequestration economics and reduces the
efficiency penalty associated with CO2 capture.
Coal gasification is one of the cleanest coal technologies, inherently lower in SOx, NOx and particulate matter emissions,
producing the least solid waste and wastewater, and offering the
lowest potential cost for mercury as well as CO2 removal. Coal
gasification is a proven technology and is the only near-term
direct route to producing massive quantities of hydrogen for the
transportation sector.
What about the cost? Currently, in this country, hydrogen is
produced largely from natural gas. According to Air Products, one
of the world’s largest producers of hydrogen, the cost of hydrogen
produced from natural gas at a large steam methane reformer
(SMR) plant is approximately equal on an energy equivalent basis to gasoline produced at a refinery. Experts at ChevronTexaco
note that when the price of natural gas reaches $4.00 to $5.50
per million British thermal units (mmBtu), gasification from coal
becomes a cheaper alternative for producing hydrogen. According
to the Department of Energy’s (DOE) Energy Information
Administration (EIA), wellhead prices for natural gas for the first
three quarters of 2003 were between $4.71 and $6.69 per mmBtu.
15
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amounts of coal-fueled power. In Massachusetts, Cape Wind
Associates is meeting stiff opposition to its plans to build a large
wind farm in the Nantucket Sound. Their problems make it clear
that not-in-my-backyard opposition will be an issue for any largescale development of new power-generating facilities—even those
viewed as “clean.”
While continued improvement in renewable energy is a worthy
endeavor, until significant improvements in the cost of renewable
energy are achieved, coal will remain the country’s most affordable
fuel for power generation.

IGCC offers high efficiency, environmentally superior performance, fuel and product flexibility and enhanced CO2 sequestration potential.
Add to this the fact that coal is already responsible for providing
more than 50 percent of the electricity generated in the U.S. oil
and gas combined place a distant second at 20 percent, as does
nuclear energy also at 20 percent. In surveys asking the typical
person-on-the-street where electricity comes from, the most often
cited source was hydropower, from which only six percent of U.S.
electricity is generated!
IGCC is just one of many clean coal technologies that hold great
promise for advancing emissions control in the future.
Coal is abundant
The U.S. ranks first in coal reserves with enough readily mine-able
coal to last for 70 or more years with reserves of up to 250 years.
Oil production in the U.S. peaked in the early 1970s. Global oil
production from conventional resources is estimated to peak around
2015 according to some analysts. DOE experts note that if recoverable conventional oil reserves were double the current estimate,
global oil production would peak in 2035.
Unless gas hydrates in the Gulf of Mexico can be safely and
economically recovered, natural gas production is expected to
peak around 2020 in the lower 48 states. This includes expected
production from unconventional sources, such as coal bed and coal
mine methane. Production will increase only in Alaska. However,
imports of liquefied natural gas (LNG) are projected to increase.
While experts say that imported LNG will be less than two percent
of all energy consumed, large energy companies have made recent
investments in LNG seaports to import natural gas. This represents
another step down the “rely on others” path.
The existing domestic pipeline infrastructure will not be able
to meet a large increase in demand for natural gas. Significantly
higher demand would require imports of natural gas from northern
Canada and/or Alaska and imports of LNG from other countries.
While uranium is the cheapest fuel, the country is still debating
what to do with the spent fuel. Nuclear plants also have safety issues. It is unlikely that new nuclear plants will be built in the near
future due to public opposition and the high costs associated with
construction and waste disposal.
Renewables today account for around eight percent of all electricity production in the U.S. Hydropower is, for all intents and
purposes, tapped out. Renewables are a long way from being able
to provide the levels of electricity required to replace significant
16
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Coal is the low-price energy leader
Throughout the 1990s, coal has been the low-price energy leader.
The EIA reports that since 1990, the price per mmBtu for coal
ranged from $1.20 to $1.45, petroleum was $2.02 to $4.17, and
natural gas was $1.98 to $4.48. Coal is 300 percent cheaper!
Coal’s low cost makes it the best source for the nation’s electricity
needs. Over the past 25 years, coal prices have remained remarkably
stable. This stability is expected to continue into the future. Why? In
large part because coal productivity has gone from just six tons per
miner per day in 1945 to 52 tons per miner per day in 2001.
By comparison, natural gas wellhead prices reached record highs
of nearly $10.00 per thousand cubic feet (mcf) in late 2000 and
early 2001, but fell sharply soon thereafter to around $2.50 per mcf.
During the winter of 2002-03, the U.S. Northeast and Midwest saw
increasing prices as gas storage levels hit unusually low levels and cold
weather limited pipeline operations. The EIA reports that the natural
gas spot price at the Henry Hub has generally been above $5.00 per
million Btu on a monthly basis since the beginning of 2003.

As shown above, the cost of electricity produced from the most efficient gas–
fueled power plant, at current gas prices, is two times higher in comparison to a
typical coal-fueled power station (including the cost of allowances).
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The above map shows the relatively low retail prices of electricity in states that
get most of their electricity from coal. By contrast, the northeastern states and
California have some of the highest retail electricity prices and relatively little (or
no) coal-fueled electricity. Cost per kWh and Percent of Electricity from Coal
(Retail Price = Avg. cents per kWh YTD 11/02)

Clean coal is fact, not fiction
While some would accuse the coal industry of “green washing”
the environmental impact of coal, the facts show that the mining
and power industries have made significant advances in addressing negative environmental impacts of coal.
Burning coal does emit some harmful materials including
SO2, NOx and mercury. However, great strides have been made
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developing and implementing clean coal technologies. These
technologies have made it possible to use more coal while at the
same time emitting fewer harmful substances from coal plants.
Between 1980 and 2000, NOx emissions from coal-fueled
power plants declined 56 percent (in pounds of emissions/kWh)
and SO2 emissions declined 61 percent. During this same period,
coal use by utilities actually rose 74 percent. While coal use for
domestic electricity has more than tripled since 1970, government statistics show SO2 emissions have decreased more than 35
percent below 1970 levels.
Clearly coal-fueled generators are working hard to reduce the
rates of emissions from their plants.
Among the technologies in place to lower NOx emissions
are low NOx burners (LNB) and Selective Catalytic Reduction
(SCR). LNBs are on 75 percent of coal plants and SCRs are now
on order or under construction at 30 percent of existing coalfueled capacity. SCRs can reduce NOx emissions by 80 to 90
percent and the cost of this technology has fallen steadily over the
last two decades to about half of its original cost.
Flue Gas Desulfurization (FGD) technology has been installed at
more than 400 coal-fueled units in the United States. This technology reduces the amount of SO2 and removes more than 90 percent
of mercury that a power plant emits, yet costs about a third of what
it cost in the 1970s. Other technologies used to reduce emissions
from power plants include Fluidized Bed Combustion (FBC) and
Integrated Gasification Combined Cycle (IGCC) described earlier.
FBC technology, which reduces both SO2 and NOx inside the
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as do machine operators of all types. Office workers earned
$19,000 to $43,000 per year.
In general, coal mining has a combined direct and indirect
impact of more than $160 billion on the U.S. economy. The
coal industry itself pays more than $11 billion in taxes and fees
to the Federal government each year and close to $9 billion to
state governments.

boiler, has been installed at 170 sites nationwide. IGCC technology is in place on 1,500 MW of coal-fueled generation today.
The National Mining Association (NMA) also notes that the
coal industry has reclaimed in excess of two million acres of
mined lands over the past 25 years – an area larger than the state
of Delaware. Improvements in reclamation techniques and practices have contributed to this achievement.
For example, at West Virginia University’s National Mine Land
Reclamation Center, research advances in water treatment have
allowed entire watersheds once made sterile by acid mine drainage to be restored as healthy fisheries once again. The work by the
NMLRC and its partners in industry and local watershed groups
has been conducted under an agreement known as the River
of Promise. Restoration of the Cheat River watershed has been
a promise kept.
Coal contributes high-paying jobs and tax revenues
Each year, coal mining contributes billions of dollars to the
economy.
The Bureau of Labor Statistics reports that in 1999 coal mining provided 81,000 jobs with an average salary of $38,840 per
year or $18.67 per hour.
Mining employs many people with a variety of skills and expertise. A quick check of SIC-code 12, Coal Mining, at the Bureau
of Labor Statistics shows that coal industry workers include:
mining company executives; computer support specialists and
database administrators; surveyors, civil, environmental, industrial, mining and geological engineers; chemical, geological and
petroleum technicians; legal professionals; occupational health
and safety specialists; security guards; janitors; real estate agents;
switchboard operators, bookkeepers and clerks; human resource
specialists; shippers; secretaries; carpenters; electricians; rail-track
layers; explosives specialists; continuous mine and roof bolting
operators, shuttle car operators and other miners; mechanics of
all sorts; machinists, welders, and cutters; inspectors, testers, sorters and other production helpers; material movers, truck drivers,
conveyor operators, hoist and winch operators, and others.
By and large, the coal industry pays well. Salaries for mining industry managers and supervisors range from $56,000 to
$115,000 per year. The average annual wage for building and
grounds personnel is $23,000. Machinists, welders, inspectors
and production workers earn $34,000 to $39,000 per year,
18
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Coal A Call to Action
Given the facts as presented, coal no longer deserves the black
eye it often gets. The industry must spread the good word about
coal. At the same time, the industry must continue to “walk the
talk” seeking ever-cleaner methods for mining and using this
valuable resource. Additionally, federal investments in research
and development in coal must continue to ensure that reliable, affordable, clean energy is available to serve the country’s citizens.
If the U.S. were to develop the will to be energy-independent,
coal could lead the way.
Sources:
Schmidt, Eastman Chemical, West Virginia Energy Roadmap
Workshop on Hydrogen, Stonewall Jackson Resort, Nov. 19, 2003
Sturm, ChevronTexaco, private communication
Rita Bajura, NETL, Schmidt Eastman presentations at Energy
Roadmap Workshop on Hydrogen, Stonewall Jackson Resort,
Nov. 19, 2003
National Mining Association, Fast Facts, www.nma.org
U.S. Department of Energy, Department of Fossil Energy,
Hydrogen Program Plan, June, 2003
U.S. Department of Energy, Energy Information
Administration, Annual Energy Review 2002
U.S. Department of Energy, Energy Information
Administration,
http://www.eia.doe.gov/oiaf/aeo/figure80.html
http://www.eia.doe.gov/cneaf/electricity/epa/epat4p5.html
http://www.eia.doe.gov/emeu/cabs/usa.html
Coalition for Affordable and Reliable Energy,
www.careenergy.com/fueling growth/ ◆

Hill & Associates is a consulting practice based in Annapolis,
Maryland. The company provides sound advice on U.S. and international coal and electricity markets and management – based upon
extensive first-hand data on supply, demand and transportation;
the use of powerful and realistic analytical tools; and the collegial
judgments of a staff of senior consultants with broad experience in
industry and in consulting.
The National Research Center for Coal & Energy is located at
West Virginia University in Morgantown, West Virginia. The Center
advances ideas about energy and the environment through its partnerships with research faculty at the University and at higher education institutions and private and public sector organizations across
the country.
The authors gratefully acknowledge the contributions of their colleagues, Jeff Watkins, President, Hill & Associates, and Richard A.
Bajura, Director, WVU NRCCE, in preparing this article.
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Today’s Electric Transmission System:
Moving more power to many
By Dale Landgren,
American Transmission Company

C

omputers, fax machines, garage door openers, security
systems, multiple televisions, home theater systems,
digital equipment, and numerous kitchen gadgets are
commonplace in homes across America.
In the workplace, computer technology has automated
manufacturing processes and business systems. In hospitals and
schools, technology supports critical functions.
Not too long ago, we couldn’t imagine the extent to which
we’d be using electricity today. It powers so much more than
lighting and warmth in our homes and businesses. Electricity
brings us automation, efficiency, entertainment, comfort, and
convenience.
In today’s electrically dependent world, even a momentary
interruption of electric service is a major inconvenience. The
August 2003 blackout in the northeastern United States and
Canada gave millions of people a taste of life without electricity
– loss of modern conveniences at home, loss of revenue for businesses, and the shutdown of public transportation.
Investing in electric reliability
A sound and reliable electric infrastructure is a fundamental
underpinning of a region’s economy and the daily life of its
citizens. A reliable supply of electricity is so basic to our way
of life today that we only tend to think about it when it’s not
there. The past reliability of the nation’s electric system has
given us a false sense of security. The fact is the majority of the
existing transmission system was not built to accommodate the
vastly expanded amounts of energy flows that have developed in
recent years.
Major investment in electric transmission is necessary to support two key benefits to society – reliability and economy of
electric supply. These two benefits are tightly intertwined.
Fundamentally, transmission connects power producers
to power consumers (see Understanding Electric Transmission
illustration). Without transmission, every consumer would have
to generate their own electricity on site and exactly match their
production to their usage at all times. This is not economically
or logistically feasible, or socially desirable, and, in fact, is why
AMERICAN COAL COUNCIL
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the transmission system evolved in the first place. Transmission
allows for the movement of power to many consumers.
Transmission is a network of wires with many power plants
and distribution substations interconnected at various locations. This network provides multiple paths to get power from
producers to consumers. Having multiple paths to move power
lessens the chance that consumers will be negatively affected
by outages of various network elements. Transmission provides
the means to balance constantly varying electric production
19
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and usage over broad areas, allowing uninterrupted electric
supply on demand for consumers. Because of the transmission network’s configuration and ability to provide access
to more distant sources of power, not as many local sources
are required to provide the same level of electrical service
reliability to consumers.
Transmission also provides the ability to transport
emerging “green” sources of power, like wind energy
from wind farms being developed in remote areas to
more populous areas where consumers live and work.
Transmission infrastructure in a community also provides the opportunity for area economic development
and growth; without local transmission it is difficult
to provide the necessary electrical services to support
growth in a timely or economic fashion.
Siting transmission facilities
While there is great need for new transmission, not
much transmission was built in the recent past due to
various factors, including:
• Competition for capital within vertically integrated
utilities.
• The economics. Electric generation projects provide a
higher return than transmission projects, and vertically
integrated utilities typically have made greater investments in generation.
• Confusion about who pays for transmission projects.
The Federal Energy Regulatory Commission (FERC)

continues to debate the future pricing policy of who will pay
for tomorrow’s transmission system upgrades.
• Concern that building transmission would allow independent power producers to compete with the local utility.
• Well-organized groups opposing the location of transmission
lines.
Clearly, improving the transmission network takes great
cooperation – among transmission owners, regulators, local
officials, landowners, and other interest groups. It takes
money, and it takes time.
A single transmission project can take five to seven
years to complete – longer than siting and building power
plants. Transmission lines can run for miles through multiple municipalities or even states, and it takes time to
work with communities and landowners impacted by
transmission facilities balancing their concerns with the
need to keep the lights on for millions of people.
Another reason is in the planning. Transmission
planners conduct studies evaluating current and
future power flows, and how population, employment and economic development changes may have
an impact on future energy demand. With the wholesale
electricity market, transmission planning today must occur on multiple levels – local and regional – so that it can
effectively address the varying needs of transmission users.
Successful proposals also must maximize the use of existing rights-of-way to minimize the impact on the environment and landowners.

Let Us Help Market Your
Company Through Our
Trade Publications….
Generating Solutions, Fueling Change
CONSOL Energy Inc. is the largest producer of high-Btu
bituminous coal in the United States, and the largest
exporter of U.S. coal. CONSOL Energy has 22 bituminous
coal mining complexes in seven states, two Canadian
provinces and Australia. In addition, the company is one
of the largest U.S. producers of coalbed methane, with
daily gas production of approximately 145 million cubic
feet. The company also produces electricity from coalbed
methane at a joint-venture generating facility in Virginia. It
won the Platts 2001 Financial Times Global Energy Award
as Coal Company of the Year.

CONSOL Energy Inc.
Consol Plaza
1800 Washington Road
Pittsburgh, PA 15241
412/831-4000
www.consolenergy.com
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a solution unique to your organization

With Lester Publications, you’ll receive
outstanding personal service and
satisfaction.
We’ll help you reach the decision
makers in your targeted markets.
We can provide creative advertising
services for your message.

Call Michael Winters at (877) 387-2700
for more information.
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The
Raring
Corporation

In 2001, American Transmission Company became the
first multi-state, transmission-only utility. Through its
8,900 miles of high-voltage electrical lines and 450
substations, it operates the electric transmission
system in portions of Wisconsin, Upper Michigan
and North Central Illinois, ensuring that people,
communities and businesses have access to power
when they need it.
ATC annually issues a 10-Year Transmission System Assessment that identifies electric transmission needs,
existing and anticipated constraints to its transmission system,
and potential solutions. The 2003 Assessment proposes $2.8
billion in projects over the next 10 years. ATC recognizes that
its proposals potentially impact many communities, and consequently welcomes public input so that the ultimate solutions
are mutually beneficial.
Find out more about ATC and its 10-Year Assessment on the
company’s Web site: atcllc.com

Fog!

ADS Dust Control System at
the Peabody Rawhide mine

ADS Dust Control Systems

Consumers Power, JR
Whiting Station. Turn-over
car dumper

Alternatives?
Siting and building transmission can be long and complicated, but still necessary. The aging transmission network needs
attention to keep up with today’s energy usage. What are the
alternatives?
• More conservation efforts. While conservation is an important piece of the energy picture, it alone is not keep-ing pace
with the increase in demand. An outdated system will still
need new investments in order to operate reliably and
safely. The transmission system in the Midwest,
for example, currently is operating at its limits,
and conserving energy does not address the need
to modernize outdated facilities.
• Distributed generation. Although often touted
as an alternative to transmission, distributed
generation is typically designed to meet local needs
through a small generator located near the load. While
there’s a niche for them to meet local need, they cannot
replace transmission designed to bring power across long
distances and serve multiple needs.
Returning to a society less dependent upon electricity isn’t a
likely alternative. Few are willing to get by without the electric
garage door opener at home or the computers at work. Most
have become too accustomed to the automation, efficiency,
entertainment, comfort, and convenience that electricity provides in our daily life to ever go back. A strengthened electric
transmission will help ensure we have energy people need
when they need it. ◆

Baghouses taken out of service and
replaced by ADS dust control systems

From the mine to the power block, fog is simply a better solution!
Lower Capital Cost - Lower Operating Cost - Lower Maintenance Cost - Better Performance - No Point Source
Truck & Rail Dumps - Crushers - Screens - Transfer Points - Reclaim Feeders & Plowers - Cascade & Tripper Conveyors

The Raring Corporation does fog based dust control for the coal and power industries.
Visit us at www.raringcorp.com or call 360-892-1659
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Making
Safety a Value
Throughout the
Coal Industry

By Dave D. Lauriski
Assistant Secretary of Labor for Mine Safety and Health

Milestones in Safety
The last two years have been the two safest on record in the
nation’s mining industry. In 2002, the mining industry saw the
lowest numbers of mining fatalities ever recorded and the lowest
overall rates of mining injuries as well.

Fatal Mining Injuries
FY 1999 - 2003
-31% Decrease
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Shortly after achieving this milestone, the U.S. Department
of Labor’s Mine Safety and Health Administration (MSHA)
celebrated its 25th anniversary. The Federal Mine Safety and
Health Act of 1977 gave MSHA three fundamental tools to
improve safety and health in the nation’s mining industry: enforcement, education and training, and technical assistance.
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All Injury Rate at All Mines
FY 1999 - 2003
-18% Decrease
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MSHA has, in the last three years, set specific goals to reduce
injuries and fatalities among our nation’s miners. Our goals
include a 15 percent reduction in fatal injury rates and a 50
percent reduction in all-injury rates over five years.
In addition, MSHA has been systematically working through
a road map developed with input from our stakeholders. That
roadmap has led to a planned and organized process of change
in the safety and health culture in MSHA, and that, in turn, has
encouraged changes in the mining industry.
MSHA, today, makes balanced use of all three tools provided
in the law, in what we call the “Triangle of Success.”
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MSHA has integrated compliance assistance into every aspect
of the “Triangle of Success.” When mine operators succeed in
reducing hazards, injuries are reduced and a healthier work environment is obtained.
MSHA has also entered into several new kinds of professional partnerships, with overall goals of promoting prevention
activities and technical expertise to protect miners, identify
and promote best practices, and encourage mine operators to
develop and utilize safety and health management programs. As
a result of these alliance agreements, we are seeing mines with
exemplary safety records demonstrating initiative and sharing
their own techniques with other operations.
Above all, we have encouraged mine operators and miners to
recognize that safety adds value. We are working to promote a
culture of prevention throughout the mining industry.

The Triangle of Success
A few illustrations from the Triangle of Success will help to
demonstrate MSHA’s defining culture, as well as the balanced
approach we have taken using enforcement, education, and
training, and technical assistance to achieve the prevention of
mine accidents and injuries.
The first element in the Triangle of Success is enforcement.
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The law requires MSHA to inspect every underground mine,
at least four times a year, and every surface mine at least twice
a year. Currently that requirement covers about 1,900 coal
mines, employing more than 110,000 men and women. Of
these, about 1,300 are surface and 600 are underground mines.
In fiscal year 2003, the agency’s inspection completion rate
at coal mines was the highest in several years, approximately
99 percent.
Moreover, we have focused on the quality of inspections by
emphasizing “Inspection with a Purpose.” Our inspectors are
spending more time at each mine and incorporating compliance assistance into each visit. They review the mine’s record
before visiting. They talk with miners and supervisors about
accident prevention. They help to identify root causes of
hazards that can lead to both violations and injuries.
We hold the mining industry to a high standard – that’s our
job. But, we also provide advice and assistance to those who are
working hard to improve safety performance. This approach is
contributing to accident reduction in measurable ways.
The second element of the Triangle of Success is education
and training. Training programs offer many opportunities to
improve safety records through increased job knowledge, safer
work practices and better skills.
One special segment of the coal industry consists of more
than 500 small operations with five or fewer employees.
MSHA has established a Small Mines Office to address the
specialized needs of small mines like these. Small businesses are
in a different situation than large companies. A large company
is likely to have an in-house safety department, a management
plan and resources dedicated specifically to safety and health.
Small mines typically do not have these resources.
The staff of the Small Mines Office personally visit small
operations and distribute our “Starter Kit,” containing all the
requirements a small mine operator needs to know in a convenient format. They offer small mine operators simplified model
forms to help them develop training plans and meet other
paperwork requirements.
continued on page 26
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continued from page 24

Our plans for the Small Mine Office call for continuing
contacts, development of additional training materials and
finding other ways to address the specialized needs of the small
mining operations. So far, indications are that this class, of very
small businesses, is eager for help and is benefiting from
MSHA’s assistance.
MSHA’s Tri-State Initiative, staffed by experienced mine
safety and health professionals, addresses coal mine safety and
health concerns in Kentucky, West Virginia, and Virginia along
with the state mine safety and health agencies. This three-state
area produces nearly 30 percent of the nation’s coal and, since
1999, has accounted for more than 60 percent of all coalmining fatalities.
Over-the-road contractor coal haulage truck drivers’ incidents have been an early focus of the Tri-State initiative, since
this classification has accounted for a significant portion of the
accident rate in the three states. Activities have included training truck drivers and mechanics how to do pre-operational
checks. The Tri-State group developed a truck haulage CD that
illustrates common safety deficiencies found on truck inspections and information on accident prevention.
One of our most exciting training projects is an enhanced Job
Task Analysis (JTA) with two key features. One feature is the
use of computer graphics that make the analysis very visual and
easy to grasp. The second is the human element. It brings in all
of the individuals involved with a task together to conduct the
analysis as a group. The results are exactly tailored to the mining
operation and employees have ownership of the final product.
To make this compliance assistance available to everyone,
we’ve placed an interactive Job Task Analysis page on MSHA’s
Web site.
The third aspect of the Triangle of Success is technical assistance. MSHA engineers and other specialists provide technical help to solve problems at specific mines, and to help bring
new technology into the mining industry.
For instance, MSHA engineers, last year, used computer
modeling and remote sensing to help evaluate roof control plans
at several mines in southeastern Kentucky.
We are working with the National Institute for Occupational
Safety and Health (NIOSH) to test production prototype
models of a personal continuous dust monitor for use in coal
mines. If successful — and it looks very promising — this
device will be able to give an immediate readout of a miner’s
current and extrapolated exposure to
respirable coal mine dust. It would
be a quantum leap from the present
method of taking full-shift samples
and sending them to a laboratory
for analysis with results received
weeks later. Miners and mine
operators will have greater assurance that exposure is controlled
below the applicable standard.
MSHA recently announced
$3.9 million in grants to 13
states to establish an electronic
system of digitizing underground maps of abandoned
mines. Another $6 million in
26
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grants will be awarded for proposed void detection research
projects. Altogether, grants
through MSHA will provide
$10 million in funding to
states for collecting and
digitizing mine maps
and to researchers for
projects in detecting
and mapping the perimeters of abandoned underground mines. This research will
help to prevent mine inundations, such as the one that occurred
in the Quecreek mine in 2002.
Outreach and Partnerships for Prevention
One of the most important things we can do to advance
safety and health is to bring together individuals and organization with information and tools they can use. We do this
through information technology, outreach efforts and innovative partnerships.
Mine operators now get safety alerts by e-mail from their
MSHA district offices. We also have a ListServ on MSHA’s
Web site where readers can sign up to receive news releases,
policy updates and hazard alerts. Today, a total of 16 MSHA
forms can be filed online. We have interactive training programs, Web-based as well as on DVD. We have recently used
Web casting as a new method to reach stakeholders with current
safety alerts, or simply to allow stakeholders to pose questions
to our senior managers.
Outreach concerning current safety trends has become increasingly important. In July 2003, MSHA held the first-ever
national “Coal Mine Safety Awareness Day” on the anniversary
of the Quecreek inundation and sent some 600 enforcement
personnel on special mine visits to alert mine operators and
miners to the current trends. In the latest alert, MSHA combined direct mailings, radio and television public service announcements — with Secretary of Labor Elaine L. Chao — to
alert miners and mine operators about cold-weather hazards and
the need to stay focused on safety during the holiday period.
MSHA recently began entering into alliance agreements
with mining and related safety and health organizations. We
signed agreements with four organizations in 2003, including
the National Safety Council and the American Society of Safety
Engineers. One of the most exciting aspects of these agreements
is the commitment to specific results and specific activities that
will benefit safety and health in the industry as a whole.
The Sentinels of Safety program, cosponsored by MSHA and
the National Mining Association (NMA), has existed since the
early 20th Century. Today, we are building on it in a new way.
Last year, we asked one of the Sentinels of Safety winners to lead
a committee of stakeholders in developing recommended best
practices for the quarrying sector. Their best practices are now
on MSHA’s Web site.
In the coming year, new committees, led by the latest Sentinels winners, are already forming to develop best practices for all
categories of mines. Leaders of these committees for 2004 include Powell Mountain Coal Co., Inc., whose Creech #1 Mine in
Kentucky most recently led the underground coal category, and
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RAG Coal West, Inc., whose Eagle Butte Mine in Wyoming was
the latest Sentinels winner in the surface coal category. The results
of their efforts will be the development and promotion of best
practices from which all in the coal-mining industry can benefit.
The Future
The past few years have seen exciting new innovations and
partnerships develop as stakeholders are working together and
finding new ways to create positive results in safety and health.
In 2004, we, in MSHA, expect to see more mines achieving
higher standards. We look forward to expanding our partnerships and building on past successes. Most important of all,
we look forward to achieving the vision that all of us share:
that every miner should return home in a safe and healthy condition each working day, and at the end of a productive and
rewarding career. ◆

The mission of the Mine Safety and Health Administration
(MSHA) is to administer the provisions of the Federal Mine Safety
and Health Act of 1977 (Mine Act) and to enforce compliance with
mandatory safety and health standards as a means to eliminate
fatal accidents; to reduce the frequency and severity of nonfatal
accidents; to minimize health hazards; and to promote improved
safety and health conditions in the Nation’s mines. MSHA
carries out the mandates of the Mine Act at all mining and mineral processing operations in the United States, regardless of size,
number of employees, commodity mined or method of extraction.
Visit www.msha.gov.

Industry Again Set New
Safety Records in 2003
Mining fatalities in 2003 reached the lowest level
on record, according to preliminary data released by
MSHA. Overall mine fatalities decreased 18 percent
from 2002 figures. Coal-mine fatalities totaled 29 in
2003 versus the previous low record of 27 in 2002.
For the first time ever recorded, the coal industry
saw no fatalities in December as MSHA continued its
safety outreach campaign to alert miners about winter
weather and the hazards it can bring to the workplace.
Coal mine fatalities due to roof falls, previously a
leading cause of deaths, dropped to two in 2003.
“We are encouraged by the improvements over
the past three years, yet we will not be satisfied until
every miner goes home safely to his or her family
every working day,” said Dave D. Lauriski, assistant
secretary of labor for mine safety and health.
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U.S. Coal Swaps Market
Just Around the Corner
By Stephen Nesis, Evolution Markets LLC

T

he U.S. OTC coal market is in
need of an active swaps market to
sort out the increasingly complex
web of physical transactions. American
coal traders can learn a few lessons from
their European counterparts who predominantly trade in financial instruments.
Hopes are high that swaps will make a
strong debut in the U.S. in 2004.
Avoid the Daisy Chain
The U.S. consumes more than one
billion tons of coal each year and OTC
participants trade nearly 200 million tons.
Virtually none of this is financially traded.
Only about 20 percent of OTC trades end
up settling physically, in which a counterparty takes delivery of the coal. In fact,
many U.S. market participants are using
the OTC coal market as a hedging instrument — but doing so with a complex web
of transactions designed to simulate the
same end result as a financial swap with a
flattened out position, where the trader is
neither long or short coal.
This trading churn makes for considerable administrative headaches at the end
of the day. At the close of each month,
traders conduct “book out,” in which
they settle trades. During the “book out”
process, counterparties will offset trades
for similar products and net the difference.
After “book outs,” deliveries need to be
scheduled. A trader may call his original
counterparty, which in turn may indicate
he traded the position to a third party. This
third party might also have traded away
the position. The daisy chain goes on.
At the end of the chain is the physical
settlement, but it is rarely a smooth process. Natural buyers or sellers often have
unique coal specification needs that may
not survive through the web of transactions, creating administrative difficulty
upon delivery or shipment.
Given that most U.S. OTC trades are
not conducted with the intent to take
physical delivery, an active swaps market

might provide an opportunity to conduct
more efficient transactions. The dreaded
“book out” process could be reduced to
one or two counterparties, allowing traders
to avoid the daisy chain.
Speculate, Hedge, Balance
U.S. OTC coal market participants
could learn a few things from their European counterparts’ use of financial instruments, and these lessons can do much
more than make transactions cleaner.
More importantly, a U.S. coal swaps
market would be an essential complement
to an active physical OTC market. At its
core, swaps afford traders the opportunity
to speculate, hedge price risk and balance
their coal portfolio.
In any commodity market, companies
trading for their own profit, and not
against assets, are essential. Speculators often play the role of market maker, buying
and selling whenever necessary and ensuring liquidity for all market participants.
At the very least, speculators are active
traders that help support market volume.
Speculators, however, prefer not to take
physical delivery of the commodities they
trade. In the current U.S. OTC coal market, speculators must trade in and out of
physical positions and then endure lengthy
“book out” procedures.
An active swaps market would enable
speculators to participate in the OTC
coal market, without the fear they could
ultimately be saddled with physical coal
deliveries.
Perhaps more importantly, financial
swaps are the ideal tool for both coal producers and end users to hedge price risk.
Buyers constantly worry that prices will go
up, increasing their costs, and sellers are
concerned with downward movements in
price that eat into profit margins.
Essentially, both coal buyers and sellers
want to minimize the risk that prices will
move against them by ensuring current
prices without committing to physical

delivery. Financial swaps can do this and
present an opportunity to profit from market swings.
A typical swap entails one counterparty
paying another a fixed price, in exchange
for payments based on a monthly or
weekly index of coal prices. Also known as
a “fixed for floating swap,” this transaction
allows the buyer to pay a set price — and
benefit from increases in price over time.
Conversely, the seller of a swap receives a
set price, and profits if future prices fall
below this level.

Seller’s Hedge
A coal producer must sell his
supply at a later date, but he wishes
to hedge the risk that the price of
coal will decrease over time, thereby
decreasing his profits from the sale.
The producer can sell a swap that will
ensure a fixed payment over the life of
the contract, while paying the counterparty an amount based on an indexed
price for coal. When it comes to sell
his supply, the producer commits to a
physical contract and then buys a swap
to flatten out his position. If the cost of
coal fails, the producer makes money
on his swap that will supplement the
revenue from his physical contract and
enhance the bottom line.
Whether you are a buyer or a seller
of a swap depends on your market position, anticipation of the future direction
of coal prices and risk profile. Explanations
of typical “buyer’s” and “seller’s” hedges
are included in text boxes accompanying
this article.
Despite the inherent advantages of financial swaps, they have been slow to take hold
in the U.S. In part, this is because the U.S.
OTC coal market is dominated by market
continued on page 30
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continued from page 28

participants with a natural position in coal
markets – either a producer or an end user
– who have yet to ascend the learning curve
to paper trading. These participants have
considerable coal portfolios that they finetune and to some extent hedge exclusively
in the U.S. physical OTC market.
In fact, financial swaps should be an
actively used tool in any strategy to manage
and adjust coal portfolios. Financial swaps
are well suited for market participants
that want to keep their existing physical
contracts but manage the price risk they
represent.
Balancing a coal portfolio in the OTC
swaps market is simple. For example, coal
buyers can sell swaps to essentially switch
from payments based on a fixed price contracts to payments based on a floating price
tied to an index. The swap can be sold to
a third party (i.e. a financial institution)
without changing the terms of their physical contract. In an industry where coal contracts are often still negotiated directly and
relationships are cultivated over long periods of time, the ability to hedge outside
of physical contracts can be beneficial.
Lessons Learned
If a swaps market is to develop in the
U.S., we should look to the European
experience for guidance. Such perspective indicates the importance of a strong
benchmark and the entrance of financial
institutions.
Central to the development of a viable
— and now thriving — swaps market in
Europe was the early establishment of a

consistent and credible coal price index.
The index sets a price each week or month
for various OTC coal products, and serves
as the benchmark for swaps trading.
Floating contracts are settled using prices
derived from the index.
The basis for the financial swaps market
in Europe was the price of physical coal
as delivered to the major import hub of
Amsterdam-Rotterdam-Antwerp (ARA).
The price is decided by an average of the
price published by two major coal trade
media outlets, McCloskey’s and Argus
Media. Both outlets laid out their methodology for determining price and agreed
to stick with it, providing a consistent and
trackable basis for settling swaps.
In the last few months, the U.S. OTC
coal market has started to coalesce behind
a similar index that is based off of prices
submitted by OTC brokers for various
coal products, including a NYMEX lookalike, eastern rail and western Powder
River Basin coal. Competing indices from
Argus Media and Platts are currently offering prices. Discussions are underway for
consolidating methodologies and providing a core index for use by swaps market
participants.
Lastly, the European market offers a
wider range of counter parties. Sure, utilities and producers initiated the market,
but the entrance of financial institutions
gave European swaps an added dimension.
The financial institutions are generally
of very good credit and able to manage substantial risk. This makes them
ideal counter parties and market makers.

John T. Boyd Company
Mining and Geological Consultants

1500 Corporate Drive
Canonsburg, PA 15317
724-873-4400  724-873-4401 (fax)
www.jtboyd.com
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Buyer’s Hedge
A power plant operator must buy at a
later date a certain amount of coal to fuel
his power plant. The end user wished
to hedge the risk that the price of coal
will increase over time, thereby increasing his costs to procure fuel supplies.
The end user can buy a swap in which
he pays a counterparty a fixed price in
exchange for payments based on an
indexed price for coal. In the future,
the buyer commits to buy his coal supplies – and sell a swap to flatten out his
position. If the coal price rises, his swap
makes a profit that will likely offset the
increased cost of coal.

At the very least, they contribute considerable market volume, which is the lifeblood
of a vibrant swaps market.
Some financial institutions have expressed interest in the U.S. OTC coal market. Many are still waiting for the market
to come together on a strong benchmark
and provide more transparency. End users
and producers may also need to initiate
active swaps trading, demonstrating the
viability of paper trading, before financial
institutions weigh in.
With these elements now coming into
place, many market participants are hoping financial swaps will begin to take hold.
Indeed, 2004 should see the emergence of
swaps trading in the U.S. - the depth of
which remains to be seen. ◆
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Evolution Markets, LLC is the largest
over-the-counter (OTC) coal brokerage firm
in the U.S. Formed in 2000, the company
structures transactions in the environmental
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international coal trading market. Visit
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Powering the Future:
The Comeback of Coal
in Wisconsin
By Jerry Abood, Vice President – Commodity Resources, We Energies

T

oday’s fashions may appear to be revivals from the days
of disco, but the subtle differences in design and material make them different—and better in the eyes of young
consumers. They say that everything eventually comes back into
style. If that’s true, then the use of coal to generate electricity could
be considered almost fashionable.
Designs, materials and technology make today’s coal-based
power plants cleaner and more efficient than ever before. Like
marketers who push new styles that resemble your old high school
wardrobe, utility companies, like Milwaukee-based We Energies,
also must convince the public that the new “styles” in coal-fueled
generation are different than their predecessors.
The big selling point of coal has always been low-cost, plentiful
supplies. And, through the decades of growth and development
of the manufacturing industry in the United States, those
attributes were good enough for just about everyone.
According to the American Coal Foundation,
23 of the 25 lowest cost-electric generation
power plants, operating in America today,
are fueled by coal. The relatively low cost
of coal-based electric power has given the
United States an important advantage
in a competitive world marketplace.
Inexpensive electricity leads to lower
operating costs for businesses, which
ultimately boosts the economy and helps
moderate inflation. These benefits have
always been in style with consumers.
Environmental awareness has led to the
understandable demand for cleaner sources
of electric power, but consumers, and those
concerned about a healthy economy, are reluctant to
sacrifice the cost and supply advantages of coal in exchange
for clean power. Fortunately, they don’t have to. Today’s technology
allows utilities to offer both affordability and improved environmental performance. The same evolution of technology that we’re
seeing in renewable-based power generation—and for that matter
in all aspects of our lives—can also be seen in devices and innovative systems that boost the environmental performance of power
plants using coal.
Over the past three decades, America’s electricity providers that
use coal to generate electricity have developed ever-improving
technologies to reduce emissions and boost efficiency. We’ve seen
the results in the numbers.
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Since the passage of the Clean Air Act in 1970, energy consumption in this country has increased 42 percent, while coal
use has increased 75 percent. During the same period, aggregate
emissions of the six principal pollutants have been cut 48 percent.
Between 1970 and 2002, emissions of sulfur dioxide and carbon
dioxide have fallen approximately 50 percent, nitrogen oxide by
17 percent, and particulate matter by 34 percent. The new and
emerging clean-coal technologies now permit the efficient use of
a valuable and vast natural resource to meet our nation’s growing
demand for electricity, while we continue to make great progress
in improving our air quality.
Power the Future strategy
For these reasons, coal is the cornerstone of Wisconsin
Energy Corporation’s Power the Future (PTF) plan.
Proposed in 2000, PTF is a progressive and
responsible long-term strategy to help meet
the demand for reliable, reasonably priced
electricity in Wisconsin. It adds more
than 2,000 megawatts of new electric
generation to the current capacity of
approximately 6,000 megawatts, using both natural gas-based and coalbased units, along with a substantial
increase in renewable energy sources
and conservation.
While the need for additional generation was clearly demonstrated in
the company’s growth projections, the
issue of how the new power plants would
be fueled became the question of considerable debate—and countless headlines. Some
environmentalists questioned the fuel mix, blacklisted coal, and instead proposed exclusive use of natural gas,
green power, and conservation measures as alternatives to meet
growing energy needs.
The company argued that coal offered stable prices and
plentiful supplies along with significant improvements in environmental control technology, making the use of coal both an
environmentally and economically sound choice for baseload
generation.
Three years later, in November 2003, the Public Service
Commission of Wisconsin (PSCW) approved construction of
two additional coal-fueled power plants—the first to be built
31
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in the state in more than two decades. The decision paves the way
for Milwaukee-based Wisconsin Energy to move ahead with plans
to build two 615-megawatt coal-fueled units at the site of its
existing Oak Creek Power Plant, just south of Milwaukee. The
PSCW had previously approved Phase 1 of the company’s Power
the Future plan, which involves re-powering the company’s
60-year-old power plant in Port Washington, Wisconsin, converting it from coal to two natural gas, combined-cycle units.
Construction of the first unit began last summer and is targeted
for completion in mid-2005.
The company’s generation strategy is based
on a few considerations and criteria:
• Energy demand is increasing at a small, but relentless rate—
about two to three percent per year.
• Meeting the growing demand requires two types of plants:
baseload plants that operate continuously, and intermediate
load plants that operate primarily on weekdays.
• New generation must complement the existing portfolio
of plants and strengthen overall efficiency, reliability and
environmental performance.
• Supply, price, transportation, environmental impact and
public opinion were to be considered in the types of plants
to propose.
Building support for coal
Wisconsin Energy and its utility subsidiary, We Energies, faced
the expected public opposition, thousands of data requests and
reams of documentation during the three-year review and approval
process on the coal units. Convincing the public of the need for
more baseload generating capacity was relatively easy compared
with making a case for the use of coal to fuel the new units. Coal
was challenged in many circles, and the opposition quickly organized for the long battle. It took an enormous effort to neutralize
the stigma attached to burning coal, communicate factual information about advancements in coal technology and convince people
of both the economic and environmental benefits of coal.
Among the hurdles was the public’s love affair with natural gas
generation, which was apparently still in the honeymoon stage.
The public had become accustomed to natural gas as the fuel of
choice by watching how regional electricity shortages had been
successfully addressed in recent years. The need for power was
quickly filled by turning to natural gas as a matter of convenience
and practicality, rather than thoughtful long-term planning.
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The industry did a good job of selling the benefits of natural
gas generation to regulators, environmentalists and the public.
Building natural gas plants was the path of least resistance because
they’re relatively clean, cheap to build and can be constructed
quickly. With those advantages, natural gas-fueled plants began
popping up like Starbucks coffee shops.
When strategy leaders at We Energies determined that electric
supplies in Wisconsin would be inadequate by 2016, they weren’t
convinced that a construction plan relying solely on natural gas
generators was the answer. Uncertainty about natural gas supplies,
delivery, and unstable prices pointed the planners toward a more
forward-looking strategy for cost-effective, reliable supplies of
generation: a fuel-diverse plan that includes coal.
That strategy was based on a few basic factors:
• Coal leads to long-term affordable electricity costs
for consumers.
• Emission control technology makes coal a responsible
choice for the environment.
• Coal-fueled baseload plants have the potential for
a long-term positive impact on the state’s economy.
With those factors in mind, several company executives visited
facilities in Germany, Japan, China, and Australia to see, first-hand,
the technological advances in coal-combustion. Among those
executives was We Energies’ Vice President of Environmental
Programs Kris Krause—and she was impressed.
“The modern equipment we observed in the newer coal plants
was remarkable,” she said. “We were absolutely convinced we could
pursue a strategy that included coal because both our environmental goals and our need for cost-effective power could be met with
the new technology.”
With a platform of adding the right generation…in the right
amount…at the right time to balance economic and environmental
needs, the Power the Future strategy began to take shape. The generation portion of the strategy, which adds about 2,200 megawatts
of power, includes natural gas, coal and renewable energy, along
with improvements to existing power plants and upgrades to the
electricity delivery system.
Making the case for new baseload generation, particularly using
coal as a fuel, meant clearly demonstrating that alternative supply
options had been explored. Peaking plants, efficiency improvements and conservation measures had filled some of the void. The
remainder of the shortfall had been filled with purchased power.
However, Wisconsin’s severe transmission constraint problems
limited (and continue to limit) the ability to import additional
power into the state from other regions.
After exhausting the cheapest supply options, attention turned
to the construction of new generation. The common belief that
only emerging technologies like solar and wind power or generation fueled by natural gas are environmentally friendly led to a push
from the public for natural gas and renewable energy to fuel any
new power plants. Convincing the public that emissions would
decrease, while power generation increased, even with coal in
the fuel mix, proved to be a tough sell. While both natural gas
and renewable energy facilities were included in the Power the
Future plan, neither could compete with coal for baseload generation to offer the desired combination of environmental benefits,
reliable fuel supplies, low-cost production and long-term affordability for consumers.
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Environmental benefits
The two new coal-fueled units at Oak Creek, which are
expected to be operational in 2009 and 2010, will mean
cleaner air for southeastern Wisconsin. The use of advanced
environmental technologies will remove more than 95 percent
of the sulfur dioxide, 85 percent of the nitrogen oxides, and
80 percent of the mercury from the emissions, while adding
1,200 megawatts of capacity. The new technology used in
the supercritical pulverized coal units relies on higher boiler
temperatures and pressures to burn bituminous coal at significantly greater efficiencies and with lower emissions.
The new emission controls will utilize a complex set of
systems that include selective catalytic reduction for nitrogen
oxides, a fabric filter baghouse that captures small particulate
matter and mercury, a wet flue gas desulfurization device for
sulfur dioxide, and a wet electrostatic precipitator. By 2013,
when additional environmental improvements are made to the
existing Oak Creek units and when the new units are up and
running, total emissions from the facility will be reduced by
more than 60 percent from 2000 levels, making it among the
cleanest coal plants in the country.
While plans for the new units have been the center of attention, the company has also been busy making improvements to
its three other coal-fueled power plants. These improvements
are a critical component of the Power the Future plan and the
company’s environmental objectives. The company already has
made significant progress.
In addition to meeting or exceeding every federal and state
emission standard, between 1980 and 2000, the company’s total

power plant emissions dropped by approximately 50 percent.
An $80 million selective catalytic reduction system installed
in 2003 at the company’s plant in Kenosha, Wis., (between
Milwaukee and Chicago) is reducing nitrogen oxide emissions
by more than 85 percent. The company signed agreements with
the Wisconsin Department of Natural Resources and with the
U.S. Environmental Protection Agency in 2002 and 2003, respectively. These agreements call for investments of more than
$600 million to cut emissions by another 65 percent over the
next 10 years. The EPA is expected to formalize the agreement
in 2004. This commitment translates to investments equivalent to $164,000 every day over the next 10 years, and it also
provides assurance that environmental initiatives fully meet
clean air regulations today and into the future.
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The bottom line is that coal is generating vital electric power more cleanly and
efficiently today than ever before. With an
increased energy output on We Energies’
system of approximately 50 percent by
2013, combined with a reduction of
system-wide emissions of more than 65
percent, coal-fueled generation is making
a remarkable comeback in Wisconsin.

consideration needed to avoid future
reliability problems in the state.
Today, industries use energy cost and
supply, as critical factors, when making expansion and relocation decisions.
By removing the threat of inadequate
or unreliable future energy supplies
and by keeping energy costs competitive, businesses in the state are free to

life of the units compared with plants
using natural gas. That savings translates directly to the monthly energy
bills of every consumer and business in
the state. For the company’s shareholders, coal-based facilities represent the
kind of cost-management that leads
to lower expenses, higher profits and
better returns on investment.

Economic prosperity linked
to energy, coal use
With nearly 72 percent of the state’s
electric supply consumed by industry,
commercial businesses and farms, the
health of Wisconsin’s economy is tied
closely to energy cost and reliability.
Wisconsin Governor Jim Doyle, last
Spring, told a group of business leaders
that a sound energy policy was needed
in Wisconsin. “Low cost, reliable power
is the foundation of our economy, and
the cornerstone of growth and job creation in Wisconsin,” he said. Doyle has
since asked the PSCW to look at ways
to streamline the regulatory process
to ensure that needed infrastructure
projects—both generation and transmission – get the support, review and

consider expansion plans, and the state
is better positioned to attract new
business from out of state. Without
reliable, competitively priced power,
businesses will likely choose to grow
elsewhere.
We Energies believes that the savings
to consumers, over the lifetime of the
new coal units, will be a significant factor in stimulating the state’s economic
growth, creating jobs and attracting
new businesses. An analysis conducted
by the Public Service Commission of
Wisconsin and the Wisconsin DNR
concluded that the continued operation of coal-based plants, as part of the
company’s generation portfolio, will
save electric consumers more than $1.9
billion (in present value terms) over the

As coal makes its comeback in
Wisconsin, the critics of coal may
learn that the technology does exist to
produce power with coal — efficiently
and economically — and do it in a way
that reduces environmental impact
and emissions. The state of Wisconsin
may never lead the nation in setting
fashion trends, but when it comes to
coal-fueled generation, the state’s new
power plants will be showing consumers, businesses and political leaders the
latest styles in efficiency, reliability and
cost-effectiveness. Such benefits always
remain fashionable, even when associated with a fuel that’s been around a
lot longer than platform shoes and
bell-bottom pants. ◆

We Energies serves approximately 1 million electric customers in Wisconsin and
Michigan’s Upper Peninsula and more
than 980,000 natural gas customers in
Wisconsin. The company currently operates
six coal-fueled facilities, representing more
than half of the company’s 6,000 megawatt
capacity. We Energies is the principal utility
subsidiary of Wisconsin Energy Corporation
(NYSE: WEC). We Energies: www.weenergies.com. Wisconsin Energy Corporation:
www.WisconsinEnergy.com.
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Fueling America’s Future:
Coal’s Vital Role in National
Energy Security and
Economic Growth
By Deck S. Slone, Vice President Investor Relations & Government Affairs, Arch Coal, Inc.

T

ake a look at present day energy
issues and it’s easy to see why
America now finds itself at an
energy crossroads. High natural gas prices,
concerns about future blackouts, increasing
foreign fuel consumption… all the while
we’re becoming more and more dependent
on electricity to fuel our economy.
This is a juncture that cannot be paved
with short-term energy fixes. It is crucial
that we recognize coal’s vital role in national
energy security and economic growth.

Power demand has climbed steadily for
more than 50 years. While the demand for
electricity continues to increase, the source
of those additional electrons is less clear.
The market shares of the principal fuels
used in electric generation have changed
little in the past decade, other than an increase in natural gas use. We cannot expect
that same level of stability in the future.
Let’s review the fuel supply options
and identify the challenges in finding additional electrons to feed our increasingly
electrified nation.
AMERICAN COAL COUNCIL
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Nuclear system reaches a plateau
One of the most significant structural
changes involves the nation’s nuclear power
system. After years of steadily increasing
output to keep up with demand, U.S. nuclear plants are now achieving utilization
rates in excess of 90 percent. That’s an impressive accomplishment and a testament
to the skill of America’s nuclear operators.
But, there is little more that can be wrung
out of these plants in the way of efficiency
gains. Given necessary outages for refueling
and maintenance, nuclear output is close
to its effective limits. In other words, it appears the best case for U.S. nuclear plants is
maintaining current output levels, which,
given the advancing age of many of these
units, will be a challenge in itself.
Other fuels also face constraints
New hydro-electric dams face a host of
challenges, including limited prospects,
enormous capital requirements and strong
environmental opposition. Oil is expensive
and does little to advance the nation’s energy objectives. Wind and solar – with a
market share of approximately three-tenths
of one percent – could increase tenfold and
still occupy only a niche. Renewables have
certain fundamental problems. Sunlight
and wind aren’t always available to supply
energy on demand, and storing power is
not practical at this time.
Over-reliance on natural gas
Prior to 2003, conventional wisdom
held that natural gas was the fuel of the
future for U.S. power markets. So, when

power shortages arose and power prices
soared in 2000-2001, power generators
began adding gas-fueled generation capacity at a fast pace. All that new capacity
placed tremendous pressure on U.S. gas
markets. In the past three years, natural
gas prices have, in some cases, quadrupled
from levels experienced in the 1990s.
Today, high natural gas prices are driving
up home heating costs and creating a real
drag on the industrial economy.
The long-term problem is that North
American natural gas fields are mature,
decline curves on new wells are accelerating at alarming rates, and the best
prospects for new wells are located in
areas where drilling is either too expensive or restricted. In fact, industry
participants are beginning to question
whether North American gas production can expand at all.
Natural gas does have an important
role to play in U.S. power markets. In
fact, no other fuel is better suited to the
task of supplying additional electrons to
the power grid during periods of peak
demand. But natural gas cannot carry the
burden on its own.
If we can’t produce enough gas to meet
baseload demand, utilities will be faced
with two options – don’t run all that new
gas capacity that was built in the ’90s, or
obtain gas in liquefied form from overseas
sources. This is a slippery slope toward
greater dependence on foreign markets,
which we know carries its own host of
challenges, including political, currency,
and transportation risks.
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A coal-rich nation
Fortunately, the United States is a coalrich nation. One-quarter of the world’s coal
reserves are found in the U.S. According to
U.S. Department of Energy’s Energy Information Administration (EIA), our nation
has more than 250 years of proven recoverable coal reserves, approximately 276
billion tons. That’s almost 40 times the total
known reserves of natural gas, and more
than 50 times the known reserves of oil.

The U.S. has more known reserves of coal than
Saudi Arabia has oil. One of America’s largest
and most productive mines, Arch Coal’s Black
Thunder mine in Wyoming, produces the coal
equivalent of 565,000 barrels of crude oil, each
and every day.

Coal utilization is not only in the country’s best interest – it’s vital to it. Coal is
already the workhorse of the nation’s electric
power industry, supplying more than half
the electricity consumed by Americans.
As the largest source of electricity in the
U.S., coal plays a crucial role in today’s
energy mix. And, electricity from coal must
continue to play an important part in our
nation’s future energy supply. The U.S. will
face increasing demands for abundant and
affordable sources of electricity, and electricity from coal can meet these needs.
The good news is that public policy
makers are increasingly aware of the fact
that coal must play a central and growing
role. The EIA already supports the assumption that coal consumption will grow over
time. In its Annual Energy Outlook for
2004, the EIA says that, “The coal share
is projected to increase from 50 percent
in 2002 to 52 percent in 2025.” This recognition, by itself, is important given that
the Annual Energy Outlook in prior years
assumed coal’s role would decline.

The volatile history of oil prices, over
the past three decades, provides enough
evidence of what lies ahead if the fuels
used for electricity generation move down
the same path. Despite the fact that natural
gas imports (using liquefied natural gas
technology) would total only about two
percent of the fuel for electricity production by 2025, it is certainly enough to
have a broad effect on electricity prices in
the future. Global markets are subject to
rapid unexpected change, especially given
the added number of variables that come
with reliance on imported fuels.
Other arguments, in favor of utilizing
U.S. coal, include sustaining jobs and
preventing growth of the trade deficit.
Direct employment in the U.S. coal
industry is roughly 78,000 people. This
does not include the thousands of support
jobs created in the “multiplier effect.” In
addition, today’s coal mining jobs offer
excellent pay and benefits, as well as a safe
work environment.
Energy independence also involves the
prevention of unnecessary expansion of
the overseas trade deficit. In 2003, the
government estimates that U.S. imports
exceeded exports by $42 billion. Further
reliance on overseas fuels for electric power
generation will do nothing more than
magnify that gap.

The key to energy independence
In today’s uncertain world, electricity from coal improves energy security in
America. As we rely more on domestic
energy resources like coal, we lessen our
reliance on imported oil and natural gas.
That means our computers, air conditioners,
and televisions are almost entirely insulated
from geopolitical risk.

Coal offers powerful economic
advantages
Coal is one of the most affordable sources
of electricity. To resume robust growth in
the future, the U.S. economy will need
a reliable, secure and low-cost source of
power. Coal delivers. Increased competitiveness in the global arena can result from
a stronger domestic economy.
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Over reliance on natural gas, when
supplies are increasingly limited, contributed to a doubling of natural gas prices
in recent years. This, in turn, cut deeply
into the plants’ profit margins, making
U.S. manufacturers less competitive and
increasing costs for U.S. agriculture, small
businesses, and residential consumers.
Worse yet, high-energy prices may contribute to a more rapid decline in the U.S.
industrial base.

Platts estimates that coal-fueled electricity cost just $17.96 per MW hour in
2002. By comparison, oil and natural gas
were two-and-a-half times that cost, at
$44.19 and $46.26 per megawatt hour,
respectively.
What’s more, America already has the
infrastructure in place to increase coal use
significantly, at least in the near term. Last
year, coal-fueled power plants operated just
69 percent of their total rated capacity.
These plants can almost certainly achieve
rates in excess of 80 percent – and 85 percent may well be in range. Achieving such
rates would equate to an additional 200
million tons of coal consumption per year.
Fuel for the future
When you consider coal’s many advantages, it should be obvious that Americans
must find ways to continue to use coal.
The argument against coal has always been
its perceived environmental costs. What is
too often overlooked is the tremendous
progress that has been made to reduce
emissions at coal-fueled power plants in
recent years.
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This is a juncture that cannot be paved with short-term
energy fixes. It is crucial that we recognize coal’s vital
role in national energy security and economic growth.

In the past 30 years, U.S. coal use for electricity has
tripled. Remarkably, this increased coal consumption
has been accompanied by a 33 percent decline in
total emissions from coal-fueled power plants.

According to the Department of Energy
(DOE), in a 30-year period between 1970
and 2000, the U.S. reduced emission rates
of sulfur dioxide from coal-based power
generation by over 75 percent, and cut
emission rates of nitrous oxides nearly in
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half. That’s an impressive record on its
own. Now consider that during that same
period, electric generation using coal has
increased three-fold.
These reductions have been achieved
both through investments in emission control technologies and a shift toward lower
sulfur coals. Industry and government are
working together to find ways to deliver
even greater advances in reducing and eventually eliminating emissions from future
coal-fueled power plants.
Energy Secretary Spencer Abraham
recently told the DOE’s Clean Coal and
Power Conference attendees, “The more the
development and application of new technologies achieves, the more opportunities
we see for even greater accomplishments.
“We are moving ahead on a broad
front, pooling resources, knowledge, experience and capital in an unprecedented,
cooperative, international effort to make
clean energy the cornerstone of economic
growth, improved health and standards
of living, and closer ties among nations,”
said Abraham.

The truth is that we need all the energy
sources currently available to us, and then
some. That means we must take advantage
of our nation’s most reliable and abundant
fuel source. There is no substitute for coal
and no way to replicate the enormous
advantages it creates for our security,
economy and quality of life. ◆
Sources:
EIA Annual Energy Review 2000
EIA Annual Energy Outlook for 2004
Coalition for Affordable and Reliable Energy
Americans for Balanced Energy Choices
U.S. Department of Energy
Platts/RDI
Abraham’s speech www.fossil.energy.gov/news/
speeches/03/03 sec cleancoal 1117.03html.
Arch Coal is the nation’s second largest coal
producer and mines low-sulfur coal exclusively. Through its subsidiary operations in
West Virginia, Kentucky, Virginia, Wyoming,
Colorado and Utah, Arch provides the fuel
for approximately 6 percent of the electricity
generated in the United States.

37

03/03/2004, 9:40:40 AM

A
A

Leader in...
in...

Post
Control Systems,
Systems,
Post Combustion
Combustion NOXX Control
Visualization
Visualization Software
Software
for
for Computational
Computational Fluid
Fluid Dynamics
Dynamics (CFD)
(CFD) Model
Model Users
Users

&
& Boiler
Boiler

Fuel
Fuel and
and
Fireside
Fireside Treatment
Treatment Technologies
Technologies
Air Pollution Control
The NOxOUT® process is a Selective NonCatalytic Reduction (SNCR) process
using urea-based chemicals to control
nitrogen oxide emissions. The
patented process typically achieves
30% to 60% NOx reduction. SNCR
can be a cost-effective option
compared to other technologies on a
$ per ton of NOx removed basis, and
is a lower cost and a lower risk
approach than going short term to the
NOx allowance market. For
higher NOx reductions using SCR technology,
the NOxOUT ULTRA® process uses urea to generate ammonia on-site as
the reagent. NOxOUT ULTRA is currently being installed for large
commercial SCR projects on coal fired boilers.
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ACUITIV™ software is a visualization
software that envelops the operator in the 3D
space completely. The intuitive user interface
is there with you in the 3D world! There is no
need to exit your 3D environment to change
parameters or viewpoints. Unlike traditional
products, ACUITIV™ software lets you move into your
data, view it from a first-person perspective and finally reap the benefits
you expect from your visualization tool.
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FUEL CHEM ®
The
FUEL CHEM® Group offers
customized fuel and fireside
treatment programs to keep
your boilers running smoother
longer. Our programs can be a
complete package inclusive of
Computational Fluid Dynamics
(CFD) technical service,
application equipment, and
chemical reagent; or in-body fuel
applications requiring only chemical
reagent from our multifunctional product
line. Our product line can reduce your concerns with opacity and
plume abatement, slag control, corrosion, and enhance combustion.

The Results Are Clear...

For more details about our company, please visit
www.fueltechnv.com or call 630.845.4500

®
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Productivity: Be Very Careful This Year!
By Conrad Houser, PE, JD, Vice President, Norwest Corporation

H

ave you any doubt? Productivity improvement in the
coal industry has been profound.
According to Mine Safety & Health Administration
(MSHA) records, the increase-weighted average was 6.8 percent
per year from 1983 through 2000 for all U.S. coal mines. Mines
with production over 100,000 tons per year increased at an annual
rate of 7.6 percent.
What is productivity? For purposes of this article, it’s the rate
at which coal is produced. Arbitrarily, we use tons of coal produced by a mine per reported employee. Coal produces revenue.
Employees are a cost. The productivity rate, therefore, is a measure
of mine economics.
Productivity is made up of three general factors: geology, capital
and management. The geology of coal is generally becoming more
difficult and expensive each year. Capital is expended to provide
new and generally more productive replacement equipment and
facilities. Management is responsible for setting the culture and
style of an organization.
The coal industry has enjoyed a wonderful ride up the productivity curve as shown by the red line in Figure 1. The foreboding
plateau, at the right end of the red line, is of great interest to the
industry.
Figure 1: Coal Prices and Productivity

Predictably, productivity plateaued in 2001, showing a
growth of only four percent through the third quarter of 2003.
Predictably? Yes. The proof of the pudding can been seen in Table
1. Notice, every time spot prices show an upward inclination after a
year or more of decreasing prices, the rate of productivity improvement
decreases the next year.
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Conversely, in years following each price decrease, the rate of
productivity improvement increases. Also, in the second year of
modest price increases, the rate of improvement sometimes accelerates (i.e.1991 and 1998).
There is no noticeable change in the rate of productivity improvement in the same year prices change direction, either up or
down. But, watch out! Average improvement for the year following price increases is a dismal three percent while the average in the
year following price decreases is an energetic nine percent.
Does the renewed price rise of 2003 indicate the rate of productivity improvement will again drop in 2004? Time will tell.
Table 1: Delivered Coal Prices and Percentage Change in Productivity
Delivered Prices
Cents per M Btu
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
Red avg.
Black Avg

161.1
149.9
153.8
144.5
134.7
130.6
126.3
127.9
128.9
122.4
118.7
122.2
119.9
115.3
119.7
120.8
120.2
117.4
117.5
135.9
129.0
131.41

Price
Improvement

Productivity
Improvement

-7 %
3%
-6 %
-7 %
-3 %
-3 %
1%
1%
-5 %
-3 %
3%
-2 %
-4 %
4%
1%
0%
-2 %
0%
16 %
-5 %
2%
3%
-4 %

11%
3%
8%
12%
10%
6%
4%
5%
7%
9%
6%
7%
10%
5%
8%
8%
10%
3%
0%
4%
4%
9%

Figures 2 and 3 show the latest Coal Daily data on spot coal
pricing in the PRB 8800 Btu and the Central Appalachian CSX
sectors. Both show strong upward trends, during 2002 and 2003,
compared with the doldrums of the 1980s and 1990s. The price
spikes of 2001 have had a ratcheting effect with post-spike prices
never reaching earlier levels and with prices trending upward ever
since bottoming out in 2002.
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Why does the rate of productivity improvement
decrease the year after a spot price increase?
The key to understanding this dynamic lies in the three facets
of productivity: geology, capital, and management.
Geology is a major factor in mine productivity. Impressive
productivity improvements during the 1980s and 1990s have
occurred, however, in spite of the negative impact of more
difficult geology, such as increasing strip ratios in surface mines
and longer haul distance in underground operations. The general long-term trend shown in Figure 1 demonstrates that mine
operators have overcome these obstacles through the application of capital, effective management, and improved mining
techniques.
New capital-intensive projects pile up waiting for implementation during lean periods. Increased capital availability and
spending for more efficient equipment or facilities brings productivity rewards, but generally a year or two later. This might
be in part why there is a recovery of productivity two years after
a price increase. Catching up on maintenance and reclamation
in times of margin increases would have the same effect.
Higher prices also revitalize contract-operated mines with
their generally lower productivity. However, reviewed data show
no correlation between prices and an upturn in production the
same or the following year.
Does a price increase cause optimistic hiring of additional
employees who, for a period of time, are less productive? There
is some statistical support for this argument. Employment has
been steadily decreasing for the past nine years (a reduction of
42 percent). The year of a price uptick corresponds to decreased
employment. Employment the next year, however, on average
remains steady as opposed to an overall 20-year average decrease
of five percent per year.
The third factor is management. The conclusion, simplistically stated, is that when spot prices improve, management
refocuses its attention. After periods with high pressure to
reduce costs, there is finally a merciful promise of positive net
margins. Mine operators turn to a plethora of issues needing
attention, from new projects to postponed maintenance, as
discussed above.
This article presents a view of the subject from 20,000 feet.
There are undoubtedly other causes to the observed effect of
spot prices on productivity. We invite you to contribute your
ideas. Send them to the author at chouser@norwestcorp.com.
Watch out for 2004! If spot prices continue strong through
year end, there is every indication that productivity gains next
year may be minimal at best. Continuing the upward trend in
productivity through next year will require specific management attention. ◆

119.7
120.8
120.2
117.4
117.5
135.9
129.0
131.4

5%
-1%
9%
5%
1%
4%
-5%
-1%

12%
7%
6%
-1%
4%
6%
-6%
-2%

13%
7%
5%
0%
13%
2%
-2%
3%

Norwest Corporation is a premier energy, environmental, and
mining consulting group with offices from Salt Lake City, Denver
and Ashland in the U.S. to Calgary and Vancouver in Canada,
and overseas in London and Brisbane, along with project offices in
India, Indonesia and Columbia. With 100 professionals, Norwest
provides full spectrum services to strengthen and support its clients.
Learn more about Norwest at www.norwestcorp.com.

Figure 2: PRB 8800 Btu Coal Spot Prices ($/ton)

Figure 3: Central Appalachian CSX Spot Prices ($/ton)

Focusing on the past seven years, Figure 4 illustrates performance
in surface, longwall and other underground mines. The latest
MSHA data for the first three quarters of 2003 show, as could have
been predicted, a slight rebound in productivity in 2003 in response
to lower delivered average spot coal prices in 2002.
Figure 4: Recent Surface, Longwall, and Other Underground Productivity

Is there a regional bias? Productivity, and its rate of improvement,
varies significantly by region but, other than the jump in PRB productivity in 1998 (see the number in blue), the tenet holds. In the
year after a delivered spot price increase, the rate of productivity improvement declines. What is worrisome is that, in all three regions,
productivity improvement across 2001 – 2003 is flat to negative.
Table 2: Productivity Performance in the PRB, Midwest
(IL & IN), and Pennsylvania

1996
1997
1998
1999
2000
2001
2002
2003
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Coal at the Crossroads:
Implications of the Natural
Gas Crisis
By Andrew D. Weissman, Founder & Chairman, Energy Ventures Group

T

he year 2004 could prove to be an important turning
point for the coal industry, presenting a unique opportunity to permanently expand the industry’s share of the
U.S. energy market. To take maximum advantage of this opportunity, however, may require swift, bold action by industry leaders,
mixed with a heavy dose of political pragmatism.
At issue is how the U.S. responds to the emerging national crisis
involving the price and supply of natural gas. Natural gas prices
have risen to far-higher-than expected levels during three of the
past four winters.
The first severe price spikes occurred in the winter of 2000/
2001, when natural gas prices quadrupled at a time when no one
in the energy industry was predicting a significant run-up. This
price explosion was a major precipitating cause of the California
energy crisis in the last few months of 2000. It also played a significant role in the meltdown of the power marketer industry during
the next year.
In the winter of 2001-2002, natural gas prices remained moderate due primarily to an exceptionally mild winter (i.e. literally
close to a 1 in a 100 year- type year). But, prices exploded again
in each of the last two winters. Further, throughout 2003, prices
remained at far higher levels than most Wall Street analysts or
private forecasters predicted before the year began.
These episodes generally have been dismissed as short-term
dislocations, not necessarily indicative of any long-term trend.
Instead, just the opposite is true.
The recent natural gas price shocks are not aberrations. Instead,
they should be seen as unmistakable warning signs of a much
deeper problem that is going to be facing the U.S. economy for
much of the next decade – a severe, ongoing mismatch between
supplies of natural gas and projected U.S. demand.
This unexpected deficit has arisen suddenly. But it is huge.
By 2010, it’s likely to reach at least six trillion cubic feet (TCf )
a year – the equivalent, in BTU terms, to the total amount of oil
the U.S. imports each year from the Middle East. And, it will continue to grow every year until at least 2015 – potentially crippling
the U.S. economy unless we begin taking action immediately to
reduce our dependence upon natural gas. If decisive action is taken
quickly, however, this emerging crisis offers unique opportunities
for the coal industry.
As a practical matter, the only way the potential adverse impacts
of this emerging deficit can be overcome is by an urgent, “highest
priority possible” effort to rapidly and massively expand the use
of coal as a fuel to generate electricity. This entails both modernizing and expanding the output of this nation’s aging fleet of
42
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coal-fueled plants and rapidly deploying state-of-the-art, low
emission coal gasification technology on a major scale in every
region of the U.S.
However, these steps are not likely to be implemented in a timely
manner without strong leadership at the national level. Further,
as a practical matter, much of that leadership needs to come from
the coal industry, since no other industry better understands the
critical role of coal in the U.S. economy or stands to benefit more
from the implementation of these measures.
How then did this emerging crisis arise? And, how can the coal
industry best help to bring about a timely, cost-effective solution?
Critical link between electricity production
and economic growth
Economists have long recognized that there is a direct link
between the health of the U.S. economy and our ability to successfully expand supplies of reliable, low cost electricity. Since 1980,
for example, demand for electricity has grown by more than 75
percent. Even with the increase in energy efficiency, electricity
production still must be expanded by 0.70 to 0.75 percent to
achieve each 1 percent growth in GDP.
Assuming a normal growth rate for the economy, electricity
demand is projected to grow by at least 30 percent over the next
15 years. Either supplies of electricity must be expanded or the
economy is likely to stop growing. The link is that direct.
Despite the huge growth in demand for electricity, however,
during the 1980s and most of the 1990s, the power industry was
able to serve increased demand largely by generating additional
megawatt hours from existing coal and nuclear units. Even during
the 1989 - 1997 time frame, for example, more than three-fourths
of our incremental electricity supplies came from existing units.
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The recent natural gas price shocks are not aberrations. Instead, they should be seen
as unmistakable warning signs of a much deeper problem that is going to be facing
the U.S. economy for much of the next decade – a severe, ongoing mismatch between
supplies of natural gas and projected U.S. demand.
This ability to meet incremental demand from existing generation resulted from the huge capacity surplus left over after the oil
price shocks of the 1970s and from the power industry’s ability to
operate existing plants more efficiently, dramatically improving the
availability factor of many plants.
By the late 1990s, however, it no longer was possible to significantly increase the output of most existing plants – at least without
a major effort to modernize and upgrade these units. Instead,
construction of new generating capacity was required. At the time,
many believed it would be possible to substantially expand supplies
of natural gas without any major impact on price.
In response to the perceived need for new capacity, therefore,
beginning in the late 1990s, the power industry initiated an unprecedented construction program – ultimately adding more than
220,000 MW of new generating capacity at a cost of more than
$100 billion. More than 97 percent of this new generating capacity
was gas-fueled.
This focus nearly exclusively on the construction of new gasfueled units effectively forfeited the opportunity to build a more
diversified portfolio that included new coal-fueled units and
renewable energy – a lost opportunity for which we may now pay
a heavy price.
Now that this construction program is largely completed, more
than 40 percent of total U.S. generating capacity is gas-fueled
— almost twice the percentage just a few years ago. (The U.S.
now has sufficient gas-fueled capacity to serve total European
demand for electricity during most hours of the year solely with
gas-fueled generation.)
Many of these generating units are not yet being fully utilized
and may not be for several years.
As a result of the decision to build these units, however, and
forfeit the opportunity to build other types of generation, the
U.S. is now dependent upon its ability to expand production of
electricity from natural gas-fueled generating units to meet virtually all of its incremental electricity requirements for at least the
next seven to 10 years.
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Relying upon a single type of fuel (i.e. natural gas) inevitably
will put tremendous pressure on demand for natural gas in the
U.S. market.
A study recently completed by Energy Ventures Group attempts to quantify the likely magnitude of this increase. The
results are stunning: compared to last year, demand for natural
gas is likely to increase by a minimum of 3.7 TCf by 2010 (an
increase of > 15 percent vs. 2003) and by more than 6.0 TCf by
2015 (an increase of > 25 percent prior to taking into account
likely demand increases in other sectors).
There is no precedent for being able to achieve supply increases of this magnitude – especially in such a compressed time
frame. Achieving this steep of an increase, therefore, would present a formidable challenge even if natural gas fields in the U.S.
and Canada were still at a relatively early stage in their development, with many of the largest pockets of natural gas remaining
available to be tapped. Instead, just the opposite is true.
The National Petroleum Council (NPC) has recently completed the most comprehensive assessment ever undertaken
of supply and demand of natural gas in the North American
market. (The NPC’s Report is available on its Web site at
www.npc.org.) The results of the Council’s investigation are
startling.
After 18 months of intensive evaluation, the Council concluded that most major fields in the U.S. and Canada are aging
at an increasingly rapid rate. Total reserves have fallen, the decline rate is accelerating, the size of most new wells is plummeting, and the number of attractive prospects for new drilling is a
small fraction of what is was just two or three years ago.
As a result, the Council concluded it is no longer realistic
to expect the oil and gas industry to be able to achieve any
significant increase in production from “traditional North
American sources of supply” at any point in the 26-year period
covered by the Council’s investigation. (The Council defines
“traditional North American sources” to include every source
“south of the Arctic Circle”.)
In short, at the very time when we need a massive increase
in supplies of natural gas to fuel the growth of the U.S.
economy, there is a significant risk that supplies available from
the lower 48 states and from Canada will decline; in fact, the
potential that the decline will be sudden and severe cannot be
entirely ruled out.
In its report, the Council identifies certain measures that,
over time, potentially can offset a portion of this massive, previously unanticipated deficit in U.S. supplies of natural gas. These
measures include: 1) construction of a 3,400-mile long pipeline
to bring natural gas from Prudhoe Bay in Alaska into the lower
48 states; and 2) massive increases in the amount of Liquefied
Natural Gas (LNG) imported into the U.S.
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Nearly every discussion of the natural gas crisis tends to start by focusing on longterm solutions. Given the urgency of the crisis...it may be critical to focus first on
steps that can help ameliorate the crisis in the near to medium term.

Many questions have been raised regarding these proposals
and many hurdles would have to be overcome before they could
be implemented.
For present purposes, however, the most important point relates to timing. The Alaskan pipeline, even if it is built, will not
be completed until well into the next decade (in all likelihood
2015 or later). Further, the lead time for LNG projects is long
and the number of new LNG supply projects already underway
in the Atlantic Basin is small relative to potential aggregate U.S.
and European demand. Realistically, therefore, it is likely to take
at least seven to 10 years before imports of LNG can be increased
sufficiently to make a major contribution to U.S. supply (assuming all of the hurdles to increasing imports of LNG into the U.S.
market can be successfully overcome).
In the interim, there is a massive hole in expected U.S. natural
gas supply for which there is no apparent source of supply. The
NPC estimates the size of this gap to be 6.0 TCf by 2010 and
7.5 TCf by 2015. This is substantially greater than total U.S. oil
imports from the Middle East.
As of yet, there is no plan to overcome the natural gas supply
shortfall; indeed, the question of how to respond to this deficit is
not even on the domestic agenda as a major, high priority issue.
Key Role for Coal
How then does all of this impact the coal industry?
Nearly every discussion of the natural gas crisis tends to start
by focusing on long-term solutions. Discussion of this issue is
important – and coal has a major role.
Given the urgency of the crisis we face and the potential nearterm risks to the U.S. economy from inadequate energy supplies,
however, it may be critical to focus first on steps that can help
ameliorate the crisis in the near to medium term (i.e., the next
two to five years).
There are five actions that I believe should be initiated immediately on a national scale and with a sense of urgency:
1. Efforts to dramatically improve energy efficiency – with a
particular emphasis on efforts to reduce waste in commercial office buildings, retail shopping malls and other retail
stores (where there is the greatest “low hanging fruit” and
major reductions in energy use can be achieved by focusing
on a relatively small number of facilities);
2. Efforts to deploy renewable energy;
3. Efforts to modernize, improve the efficiency of and wherever
possibly expand the rated output of existing coal-fueled plants
– with the goal of increasing the availability factor of existing
coal-fueled units industry wide to at least 94 percent and expanding output by at least 20,000 to 40,000 MW;
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4. Efforts to rapidly deploy coal gasification on a massive scale,
in order to fuel to gas-fired combined cycle units that may
otherwise sit idle and reduce the risk of power shortages due
to natural gas supply curtailments in future years; and
5. A crash effort to modernize and upgrade the nation’s existing Transmission & Distribution System, in order reduce
line losses (which currently result in the loss through inefficiency of seven to 10 percent of all of the electricity generated in the U.S).
I believe these measures are best presented as a package. For
this package to be taken seriously, it will be critical both to lay
out in clear, readily understandable terms what realistically can
be accomplished by instituting a program along these lines and
why it is essential to begin immediately implementing this program on an urgent basis.
Further, at least in my judgment, it also will be necessary to
meet objections head on that are certain to be raised by opponents of expanded use of coal in a way the average American can
readily accept as “going the extra mile” to act responsibly.
This might be accomplished, for example, by developing
a comprehensive program of control measures that over time
ensures a zero net increase in emissions, or even a net reduction
in emissions despite the increase in coal utilization that results
from the program.
The costs for the control measures necessary to offset the
increase in emissions that otherwise would occur as a result of
the program potentially could be funded out of the cost savings
achieved as a result of the program. These savings are likely to
amount to tens of billions of dollars per year, compared to the
costs for natural gas and electricity that are likely to be incurred
if we fail to act.
The natural gas crisis confronts us with a unique challenge.
But, if we act boldly and pragmatically, there is still an opportunity to use the crisis that is emerging to ultimately strengthen
our economy by building a strong energy infrastructure and, in
so doing, to avoid the irreparable harm that will otherwise occur
to our economy.
The only question is whether we have the will to act and the
ability to do so with the sense of urgency required, given the
risks posed to our economy by a massive, previously unanticipated shortfall in supplies of natural gas. ◆

Energy Ventures Group is a boutique investment firm with offices
in Washington, D.C. and San Diego, California. Energy Ventures
Group provides energy focused research, consulting and investment
management services to its clients.
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CONVEX MIRROR SYSTEMS FOR
LARGE OFF-ROAD TRUCKS

DECREASE

• DOWNTIME
• INJURIES
• EQUIPMENT DAMAGE

Let E.S. & S. equip your trucks with the best
mirrors available!

Convex
Mirror

• IMPACT RESISTANT
• EXTREMELY DURABLE
• PROTECTED from
ATMOSPHERIC
CORROSION
• NEOPRENE MOUNTED
in a PROTECTIVE
HOUSING
• PROVIDES VIEW
WITHOUT DISTORTION

Visibility Aids... Because sometimes what
you can’t see, can hurt you!

www.marston.com

314.984.8800

Coal….From Exploration through Combustion

Exploration & Geologic Services
Mine Planning & Feasibility Studies
Permitting & Environmental Services
Due Diligence & Investment Evaluation
Coal Market & Fuel Supply Studies
Fuel Procurement Support
Materials Handling Audits
Management Consulting
Geographic Information Systems (GIS)

P.O. Box 742 • Pleasanton, CA 94566-0074
(925) 462-4393 • Fax (925) 484-5173

ST. LOUIS • SAN ANTONIO • DENVER
CANADA • AUSTRALIA

METAL PROBLEMS?
We have the answers to protect your valuable equipment:

Powerful
magnetic
separators:
Continuously remove ferrous contamination from
conveyed materials
Are available in many styles, including self-cleaning
suspended magnets, stationary suspended
magnets and magnetic head pulleys
Can be built with either electro or permanent
magnetic material
Dings Company Magnetic Group
Milwaukee, WI
414/672-7830
www.dingsmagnets.com
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Durable
metal
detectors:
Detect non-ferrous contamination as well as
entrapped ferrous materials
Are built to last in both interior or exterior
applications
Can mark the contaminated spot so your
conveyor can be up and running again
quickly
Advanced Detection Systems
Milwaukee, WI
414/672-0553
www.adsdetection.com
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An intensive course providing utility coal consumers with advanced techniques, best practices
and risk management approaches for handling, storing and consuming PRB coal.

PRB Coal Use:
Risk Management Strategies & Tactics
PROGRAM HIGHLIGHTS
% The Powder River Basin
• Production & Coal Quality Overview
• Issues Impacting Future Production

% PRB Transportation
• Update on Joint Line Operations & the DM&E

% Materials Handling & Storage
• Fuel Degradation Mine Mouth to Power Plant
• Stockpile Management: Stabilizing PRB Coal
• Dust Control: Operational &
Chemical Options
• Fire Detection & Protection

Overland Park

% Combustion Issues
• Combustion Optimization: Boiler Design & Tuning Issues
• Milling: Technologies for Addressing Inerting Issues
• Mechanical & Chemical Approaches to
Handling Slagging & Fouling
• ESPs: Performance & NOx Control Trade-offs

% Emissions Control
• Public Policy Outlook: Overview of Proposed Mercury & Multi-Emissions Legislation
• Control Technologies: Managing SO2, NOx and Mercury
• CCPs: Impact of Emission Controls on Coal Ash

THREE EASY WAYS TO REGISTER
~ Seating is Limited ~
Sponsored in conjunction with
COAL-GEN 2004

Phone:
FAX:
On-line:

303-431-1626
303-431-1606
americancoalcouncil.org
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Supporting the

American Coal Council
Peabody Energy is
the world’s largest
private-sector coal
company and a premier
energy provider. Our
products fuel more than
9% of U.S. electricity

and more than 2% of the
world’s electricity.

PEABODY ENERGY
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Fine waste coal in slurry
impoundment (Pictured: Roy
Palmer – Manager of Operations,
DTE PepTec, Inc. and Russell
P. Maroni – Processing Plant
Manager, DTE Dickerson LLC)

Waste Coal Recovery
By Paul Spurgeon, President, DTE PepTec Inc.; Steve Jolliffe, Director Business Development East, DTE PepTec Inc.; and Tom Edwards, Manager Market Research, DTE Coal Services

I

n recent years, there has been
increased interest in recovering
usable coal from waste coal slurry
ponds. The reasons for this renewed
interest include economics as well as
concern for the environment and the
safety of the public.
Although the Federal government
began keeping statistics on coal production as far back as 1807, its regulation of the industry did not begin
until Congress passed the Surface Mine
Control and Reclamation Act of 1977
(SMCRA). SMCRA’s main purpose is
to protect society, prevent damage to
the environment and to collect funds
to restore damaged impoundments
(waste coal slurry ponds) prior to the
enactment of SMCRA.
The reclamation fees established in
the 1977 Act are deposited in an Abandoned Mine Land (AML) Reclamation
Trust. Through early 2003 this trust
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fund has paid out $6.7 billion for impoundment reclamation and research.
Based on the 1977 act, 50 percent of
the funds collected from each state are
to be allocated back to that state for
reclamation and research. The balance
(the other 50 percent) is used by the
Office of Surface Mining (OSM) to
complete high priority and emergency
projects under its Federal Reclamation
Program. As of March 2003, the fund
had a balance of $1.4 billion.
Other methods available for the
disposal of coal slurry, other than impoundments, include: incised ponds,
slurry cells, combined refuse piles,
co-disposal of fine and coarse refuse
and injection into underground mines.
All of these methods are affected by
topography and geology and are, thus,
very site specific in their application.
Each has its own disadvantages and
drawbacks.

• Incised ponds are similar to slurry
impoundment, but without an embankment. This method is used in
flat topography areas.
• Slurry Cells have design limitations
of usually less than 20 acre-feet.
• Combined refuse piles require the
dewatering of the fine refuse for
combining with coarse refuse. The
mechanical dewatering process to
reach a satisfactory moisture level is
frequently a problem.
• Co-disposal of fine and coarse refuse
has been used in areas of low population and rainfall. Questions still
remain about its suitability in steep
terrain and areas of high rainfall.
• Injection into underground mines
requires large amounts of water.
Other issues include surface ownership, permits, and surface layout and
drainage. Blow-out is also a concern
with underground mine injection.
49
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PepTec Cells at DTE Dickerson LLC facility

Unprocessed waste coal can also
be used directly for power generation
through the use of advanced combustion and gasification technologies. The
drawbacks are the increased amount of
ash generated at the power plant and increased capital and operating costs.
There was a flurry of waste coal recovery activity in the mid to late 1990s
associated with the quest for Section 29
alternative fuel (synfuels) tax credits.
While waste coal slurry ponds seemed
to promise an easily recoverable source
of alternative fuel, few of the early
synthetic fuel projects proved to be successful. The fine coal particles (less than
18 mesh) typically contained in slurry
ponds proved difficult to clean with
conventional fine coal cleaning equipment and the resultant product failed to
meet customary quality standards. The
difficulty in washing coal slurry eventually contributed to the current practice
of producing the majority of synthetic
fuel from freshly mined coal.
Higher coal prices and increased coal
demand in 2001 resulted in continued
efforts to economically recover usable
coal from slurry ponds.
On the environmental side, a wellpublicized slurry pond breakout in 2000
50
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reinforced the need to eliminate or reengineer high-risk slurry impoundments.
The ability to recover usable coal from
these impoundments can provide all or
part of the financing needed to reduce
the risk of impoundment failures.
According to the Mine Safety and
Health Administration (MSHA) and
Abandoned Mine Lands databases,
there are more than 1,500 coal slurry
impoundments in 28 current and former
coal-producing states. Estimates range as
high as three billion tons of coal in these
ponds. Approximately 20 to 30 million
tons of additional slurry are placed in
impoundments annually.
Where do these slurry ponds come
from? The depositional environment in
which coal deposits formed also contained relatively non-carbonaceous quiet
areas where fine-grained sediments, composed primarily of aluminum silicates,
were deposited as shale and clay partings
within the coal seams.
When mined, especially underground,
coal is diluted with shale from the mine
roof, floor and partings. These impurities
are then typically removed in part by
washing in a coal preparation plant.
Although larger coal particles can
easily be separated from mineral matter
with various coal cleaning technologies
employing centrifugal force or flotation
in a dense medium, fine coal particles
and clay-sized minerals are held together
tightly by chemical bonds that cannot be
easily broken. Froth flotation circuits in
today’s preparation plants clean down to
between 100 and 325 mesh material with
the minus sizes being discarded in waste
slurry ponds. Since fine coal circuits are a
relatively modern invention, many older
mines used to discard coal less than onequarter inch in diameter.
Recent interest in recovering fine coal
has resulted in the development of new
fine coal cleaning circuitry. Several of
these technologies show promise for
recovering and washing some higher
carbon content waste coal.
The increased use of column flotation
units has resulted in somewhat higher
recovery of fine coal. However, the cost
of column cells is somewhat higher
than conventional froth flotation cells.
Desliming ahead of froth flotation and
froth washing technology also provide
some improvement in fine coal recovery.
Researchers at Virginia Polytechnic

Institute have demonstrated in laboratory and pilot-scale experiments that
applying chemical reagents to fine coal
can promote more efficient mechanical
de-watering. By reducing the final moisture, a more marketable product can be
produced from coal slurry.
The Lloyd-Turner Process (CENfuelTM)
reportedly produces an “ultra-clean” coal
using a fluorine acid cleaning process.
However, this process has not yet been
commercialized.
Edward H. Greenwald, Sr. of
Lawrence, Pennsylvania, has patented a
process that applies a chemical reagent
in a high-energy environment to break
the chemical bonds between coal and
clay particles. Clay particles are held in a
colloidal suspension while coal particles
are removed by conventional cleaning
methods. The process is called peptization and is also used in the clay processing and other industries.
DTE Energy is commercializing the
PepTec® process invented by Greenwald
and has built the first commercial scale
plant near Cadiz, Ohio. This plant is
capable of processing up to 200 tons per
hour. Coal quality is significantly improved compared to the raw slurry.

Raw Slurry
Btu
Ash
Sulfur
Moisture
Mercury

Product

8,000 – 9,000 +/- 12,000
20 – 30%
7 – 8%
3 – 5%
1.7 – 2%
15 – 30%
10 – 15%
.07 ppm
.05 ppm

As noted earlier, SMCRA requires that
coal producers be responsible for the safety
of the neighboring community and the
environmental area. The coal mine owner
is responsible for the content, maintenance and safety of coal prep by-product
impoundments. The ability to reclaim
the land from coal impoundments is one
of the benefits of the PepTec process. The
removal of coal fines from the impoundment leads to a significant reduction in
the size of the impoundment. This can
provide the community with the reassurance of a safer environment and decrease
liability for the impoundment owner.
In addition, reclamation is addressed
because the PepTec slurry is capable of
sustaining growth of plant matter.
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DTE Dickerson LLC facility near Cadiz, Ohio

In 2000, OSM and the Department of
Energy (DOE) encouraged a market-based
reclamation approach. The goal of this
program encourages state mine reclamation programs, coal producers and power
plants to form public-private partnerships
to develop projects on either abandoned or
active mine lands.
The ability to produce a usable product

from slurries contained in waste ponds
should be the necessary catalyst for eliminating or reengineering many coal impoundments. ◆

DTE Coal Services is a full-service provider of transportation and energy supply
needs to utility, independent power and in-

For Coal Blending, Stockpiling
and Transloading

dustrial customers throughout the U.S. The
company is involved with coal supply and rail
transportation, coal and emissions trading,
coal tolling, rail car maintenance and rail car
fleet management, and waste coal recovery.
In 2003 the DTE Energy enterprise moved
70 million tons of coal. For more information visit www.dtecs.com. DTE Coal
Services is a subsidiary of DTE Energy.

CHICAGO’S KCBX
WILL save you time and money
in the movement, storage and
transfer of your dry bulk
cargo.
WILL receive your dry bulk
cargo from rail car, truck or
river barge and transfer it to
any land or water mode. Twin
berths are available for simultaneous ocean and/or lake
ship loading. Quick barge
turn-around.
WILL accurately blend coal or
petroleum coke to meet customers’ exact specifications.

KCBX TERMINALS COMPANY
DOCK SITE/MARKETING OFFICE:
100th St. and Calumet River, Chicago, IL 60617
Tel: (773) 375-3700 ■ FAX: (773) 375-3153
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WILL store your cargo temporarily or as your private longterm stockpile.
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www.rmwilson.com
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Wheeling, WV 26003
304/232-5860
304/232-3642 FAX
ADVANCED COMPONENT
TECHNOLOGY LTD.
Electro-Hydraulic Linear Actuators
AUGUST THIELE
Longwall Chain & Accessories
BLIZZARD INDUSTRIAL SUPPLY
Mine Vent Doors, Manual and
Automatic; Overcast Decking
CRUSHER SALES & SERVICE
New & Used Crushers, Roll Rebuild
Service
EAGLE SEAL
Trowel or Sprayable Mine Sealant
Products for Roof and Rib
EURO TECHNOLOGIES, INC.
Tschan & T&Z Couplings,
Sig Rocktool Drills
EXALON AND ENGINEERED
PULLEY PRODUCTS
Belt Conveyor Idlers
& Replacement Rollers; Pulleys

Price UT 84501
435/637-6950

Marion, IL
618/997-5060

Beckley, WV 25802
304/255-5160
304/255-4806 FAX

FLEXIBLE STEEL LACING
Conveyor Belt Fastener Systems

PEWAG INC.
Tire Protection and Traction Chains

INTEC VIDEO SYSTEMS
Equipment Vision Systems

PHOENIX CONVEYOR BELT
SYSTEMS
Rubber and Vinyl Conveyor Belts

JAHNEL-KESTERMANN
Gear Boxes, Power Units,
Parts and Service
JOSLYN CLARK CONTROLS
Starters, Relays, Controls
KENNAMETAL, INC.
Mining Bits, Bit Pullers,
Augers, Drill Rods
MANSIGN MINING
EQUIPMENT CO.
Cable Handling Chains and
Hydraulic Hand Power Tools

SPROCKETS
Longwall Conveyor
Replacement Sprockets
STEARNS MAGNETICS, INC.
Suspended Magnets, Wet Drum
Separators, Metal Detector, Feeders
SUNFLO PUMPS
Direct Drive High Pressure Pumps

PIONEER CONVEYOR
Conveyor Products:
Complete Belt Structure and
Replacement Rollers
SAFETY EQUIPMENT AND
SUPPLIES
Head, Ear and Eye Protection, Etc.
SETCO TIRES
Solid Tire and Rim
Replacement Tires
SPRINGER CONTROLS
Crane Controls - IEC Products

TEN CATE NICOLON
Longall Recovery and Ground
Stabilization Mats
TEN CATE NICOLON
Longwall Recovery and
Ground Stabilization Mats
UNITED MINING CABLES INC.
Repair and Replacement of
Longwall Cables
VOITH TURBO
Sales, Service, and OEM Rebuilds

MILLER EQUIPMENT
Confined Space and Fall Protection
Equipment

SPECIALTY ITEMS:
Drill Repair, Longwall Chain & Flight Bar Assembly, Disassembling & Reconditioning: Sieve Bank Replacement Screens; Wire Cloth & Profile Wire Screens;
Wire & Manila Rope & Slings; Belt Scrapers & Replacement Blades; Safety Products, Back Supports, Safety Glasses & Gloves.
MAIN OFFICE
WHEELING, WV
DIRECT CALL TEAM
DAVID J. COYNE, President
BRUCE J. KIGER, Vice-President, Sec.
JAMES C. McCLENATHAN, Engineering
LISA R. MEYER, Inside Sales Manager
JEAN BONNELL, Inside Sales
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SHARON NOWAKAWSKI, Customer Service,
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MIKE DEMCHAK, Sales Representative

GUS MAROSCHER
Mid South Area Manager
618/997-5060
SOUTHERN DIVISION
BECKLEY, WV
DIRECT CALL TEAM
DENNIS C. HYLTON, Inside Sales Mgr.
LOIS L. HARVEY, Customer Service Mgr.
AIRPORT INDUSTRIAL PARK
BECKLEY, WV 25802
304/255-5160
CEDAR BLUFF, VA 24609
ROBERT S. MERCER, VP Sales
Route 2, Box 274-H
276/880-9095

LEBANON, VA 24266
CLARENCE (Chuck) STONE,
Sales & Service Representative
Route 2, Box 489
276/889-1294
BECKLEY, WV 25801
JAMES W. WOOD,
Area Sales Manager
416 Bluestone Road
304/253-1830
PRICE, UT 84501
JUD SIEKMANN
Regional Sales Manager
435/637-6950

Call Toll Free
800/624-5460 Wheeling
800/232-5539 Beckley
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Powering Our Future:
The Promise of Clean
Coal Technology
Dr. Frank Burke, Vice President, Research and Development, CONSOL Energy Inc.

E

nergy, whether from coal, oil,
natural gas, uranium, or renewable
sources, is the common denominator in sustaining economic growth,
improving standards of living and supporting an expanding world population.
The significant economic expansion in
the United States over the past two decades, and the global competitiveness of
our industries, is due in large measure to
reliable and affordable energy.
This began to break down during
the summer of 2000. Spot shortages of
electricity occurred in California and,
although prices have receded, the base
cause of this problem – too little energy
supply chasing too much energy demand
— has not been addressed. Three years
later, we again see soaring natural gas
prices and the real possibility of natural
gas shortages that may lead to electricity
curtailment.
High prices and unreliable energy
supplies three years ago were followed
by a slow-down in the economy, and
high natural gas prices now threaten to
forestall economic recovery. Experiences
of the last several years reinforce the
relationship between affordable energy
and economic growth. To ensure our
economic future, Congress and the
Administration must enact a national
energy policy that balances energy supply with energy demand, while simultaneously encouraging efficiency and
greater protection of our environment.
According to the Department of
Energy’s (DOE) Energy Information
Administration (EIA), energy use will
increase by 1.5 percent per year (a total of 42 percent) between 2000 and
2025. Consumption of all sources of
energy will increase: petroleum by 47
percent, natural gas by 49 percent, coal
AMERICAN COAL COUNCIL
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by 30 percent and renewable energy by
46 percent. Importantly, EIA projects
the economy will become even more
dependent upon electricity over the next
20 years. Thus, a viable National Energy
Policy must include a strong component
to support expansion of our electricity
generating capacity and the fuel resources
to drive it.
The Need for Coal –
Coal is Electricity
We learn in grade school that a person needs three things to survive: food,
water, and shelter. It is interesting that
oxygen is not on that list, probably because oxygen is ubiquitous and we take it
for granted. We can live for days without
water and weeks without food and shelter,
but only minutes without oxygen. In the
U.S. economy, and throughout much of
the world, electricity is the equivalent of

oxygen. Without electricity, the economy
would grind to a halt within minutes.
The power outage in the Northeast, in
August 2003, further demonstrated the
degree to which our society and economy
depend on electricity. Throughout most
of the world, electricity is power and
coal is electricity. Coal is the fuel for over
50 percent of the electricity used to run
U.S. businesses and to help us enjoy our
everyday lives. Other countries, such as
Poland, China, India, and South Africa
are even more dependent on coal, using
it for more than three-fourths of their
electricity generation, and this dependence is growing. For example, China
plans to increase its coal consumption
from 1.5 billion tons/year today to 3.5
billion tons/year by 2050. Coal is, and
will continue to be, one of the cornerstones of our nation’s energy strategy, for
its importance in fueling our domestic
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economy and for the role it plays in
supporting economic development and
political stability abroad.
Unlike oxygen, however, electricity is
not a product of nature. It must be manufactured and delivered, continuously and
in ever increasing amounts. By 2025, the
U.S. will need 55 percent more electricity
than today. This can only be accomplished
through the creation and employment of
technology, the investment of capital and
the labor of workers in three basic industries: fuel supply, transportation, and
power generation.
To meet the demand of U.S. consumers for low-cost, reliable electricity, the
U.S. coal mining industry is currently
producing 1.1 billion tons of coal a year.
Over the last 20 years, coal prices in the
U.S. have been driven down by 55 percent in real dollars, because America’s
coal miners doubled productivity. Had
coal prices simply remained at 1984
levels, the additional direct cost to the
U.S. economy would have been over
$100 billion. The coal industry has
accomplished this through an excellent
work force, innovative mining methods
and equipment, and large capital investments in new technology. Without coal,
the impact of higher electricity prices on
the domestic economy, would have been
much greater.
Coal will continue to play a major role
in meeting future energy demands because it constitutes more than 90 percent
of the United States’ fossil fuel resources,
enough to last more than 250 years at current consumption rates. What is needed
now is the development and, more importantly, the commercial use of Clean Coal
Technologies to take full advantage of the
energy resource that America’s coal miners
are prepared to deliver.
The Need for Clean
Coal Technologies
The analogy between electricity and
oxygen is appropriate for another reason.
One of the principal reasons for developing new coal-fueled generating technologies is to ensure that electricity from coal
does not compromise the quality of the
air we breathe. Because of its chemical
composition, coal poses more environmental concerns than other fossil fuels.
Fortunately, the means are available to
control emissions to levels that meet current regulatory limits. A wide range of
54
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Coal will continue to play
a major role in meeting
future energy demands
because it constitutes
more than 90 percent of
the United States’ fossil
fuel resources, enough to
last more than 250 years at
current consumption rates.

technologies is already deployed on many
coal-fueled power stations to control SOx,
NOx and particulate emissions. Although
there are presently no commercial methods
to control emissions of mercury or carbon
dioxide from coal-fueled power plants,
these are active research areas.
Like other nations, the U.S. faces the
challenge of meeting our need for lowcost energy, while continuing to reduce
the environmental impact of energy
production and use. The federal and
state governments are likely to impose
new environmental regulations that will
reduce SO2, NOx and mercury emissions from existing power plants to levels
below current regulatory limits. This
will require widespread deployment of
improved technology to further reduce
SO2 and NOx emissions at an acceptable cost. Mercury emissions are substantially reduced as a co-benefit of SOx
and NOx control, but in the future, it
may be necessary to develop and deploy
technology to achieve further mercury
emissions reductions.
There also are opportunities to improve
the efficiency of existing generating units.
Increasing efficiency can reduce emissions,
because less fuel is required for each unit
of electricity generated. Efficiency improvement is currently the only method
available to reduce CO2 emissions from
coal-fueled power production.
In the future, we will need new coalfueled power plants to meet electricity
demand growth and to replace existing
facilities as they reach the ends of their

economic lives. Notable among these
new technologies are ultra-supercritical
pulverized coal combustion, advanced
combustion, integrated gasification combined cycle (IGCC), and various hybrid
power systems. These technologies hold
the promise of high-energy efficiency
and minimal environmental impact if
they are developed and successfully deployed at an acceptable cost.
For example, IGCC technology is
currently being demonstrated at several
sites, but it must still be considered precommercial technology because of its
high capital cost and relatively poor
reliability. Nevertheless, IGCC systems
can produce electricity with emissions
approaching those of natural gas power
plants. As with all technologies, the full
benefits of potential design optimization
will not be gained until a sufficient number of full-scale commercial units have
been built and operated.
The Role of the Federal
Government in Technology
Development
The Federal government has had a significant role in the development of clean
coal technologies. The DOE Office of
Fossil Energy, through its Coal and
Environmental Systems program, has
been appropriated $176 million for fiscal
year 2004 to co-fund coal-related R&D.
In addition, Congress appropriated $172
million in FY 2004 to fund the continuing Clean Coal Power Initiative (CCPI)
demonstration program.
The original Clean Coal Technology
(CCT) and the current CCPI programs
support the first-of-a-kind demonstrations of new coal-use technologies,
including environmental controls, new
power generating facilities, and fuel processing. Forty projects were conducted
in the original CCT program, with a
total value of $5.4 billion — $1.8 billion
in federal funds and $3.4 billion in nonfederal funds.
In January 2003, the Department of
Energy selected eight projects to receive
$316 million in funding under Round
1 of the CCPI program. This was the
first in a series of competitions to be
run by DOE to implement President
Bush’s 10-year, $2 billion commitment
to clean coal technology. Private sector participants for these projects will
contribute over $1 billion, well in excess
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of the Department’s requirement for 50
percent private sector cost sharing. The
DOE is now preparing to issue a second
CCPI solicitation. These large-scale
demonstration projects are essential to
reduce the technical and economic risks
of new advanced clean coal technology,
and are an integral part of the Clean
Coal Technology Roadmap.
In some cases, research and demonstration projects have been sufficient to
bring important technologies to the marketplace. For example, over $1 billion in
low-NOx burners have been installed
at U.S. power plants since being demonstrated in the CCT program. Other
CCT program technologies, such as
IGCC systems, have not been commercialized at their current stage of development because of their technical and economic risks. Large-scale demonstrations
are essential to understand the technical
and economic performance of these new
technologies and to provide potential
owners and investors with sufficient confidence to attract financing. In addition,
further incentives may be needed to ensure that demonstrated technologies are
replicated in the marketplace.
The Clean Coal
Technology Roadmap
The term “Clean Coal Technology”
(CCT) is used to describe systems for
generating electricity, and in some cases,
fuels and chemicals from coal, while minimizing environmental emissions. This is
accomplished through increased efficiency,
equipment for reducing or capturing potential emissions, or a combination of the
two.
Currently available CCTs include the
efficient pulverized coal-fueled boiler
(supercritical type) equipped with a full
complement of fully developed, state-ofthe-art pollution control technologies,
such as selective catalytic reduction (SCR)
for NOx, flue gas desulfurization (FGD)
for SO2 and a particulate collection device.
Many coal-fueled generating units are now
equipped with these CCT systems.
Clean Coal Technology also refers to
high-performance technologies that are
well along the development path, but not
yet fully demonstrated to be commercially acceptable because of either technical
or economic risks. Examples include
IGCC and advanced combustion power
plant technologies.
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DOE/CURC/EPRI CCT Roadmap (Table 1)
Roadmap Performance Targets

Reference Plant*

2010

2020

SOx, % Removal

98%

99%

>99%

NOx, lb/MMBtu

0.15

0.05

<0.01

Particulate Matter, lb/MMBtu

0.01

0.005

0.002

“Co-benefits”

90%

95%

30%

50%

~100%

Mercury
By-Product Utilization

*Reference plant has performance typical of today’s technology. Improved performance achievable with
cost/efficiency tradeoffs.

DOE/CURC/EPRI CCT Roadmap (Table 2)
Roadmap Performance Targets

Reference Plant*

2010

2020

Plant Efficiency (%,HHV)

40

45-50

50-60

Availability, %

>80

>85

~90

1000-1300

900-1000

800-900

35

30-32

<30

Capital Cost, $.\/kW
Cost of Electricity, $/MWh

*Reference plant has performance typical of today’s technology. Improved performance achievable with
cost/efficiency tradeoffs. W/o carbon capture and sequestration.

“Advanced” Clean Coal Technology
refers to technology concepts that are
in development for future use, such as
advanced IGCC or ultra-supercritical
boiler technology. In this context, the
term “advanced” refers to improvements
in costs, efficiency and performance that
are expected at some future date, assuming successful development.
Moving advanced clean coal technologies to full commercial operation will take
a continuing commitment to research,
development and demonstration, and a
strategy to ensure that developed technologies will be deployed commercially.
To provide a means of planning future
research needs, and to chart progress
toward meeting them, the industry,
largely through the efforts of the Coal
Utilization Research Council (CURC),
the Electric Power Research Institute
(EPRI) and DOE, has devised a Clean
Coal Technology Roadmap that sets cost
and performance targets and a timeline for
new coal technology (Tables 1 and 2).
These research targets are not intended
as a basis for regulatory requirements,
and progress along the Roadmap will
require adequate funding. However, if the
Roadmap is followed, technology would be
available in the near term to allow operators of existing coal-fueled power plants to
meet increasingly stringent environmental
regulations, such as those of the Clear

Skies Act. Again, if the Roadmap were
followed, it would be possible, in 2015,
to design a high-efficiency power plant,
capable of carbon capture, with near-zero
emissions. By 2020, the first commercial
plants of this design would be built.
The Roadmap, which can be found
on the CURC Web site (www.coal.org),
contains considerable detail on the specific
technological advances that are necessary
to meet the Roadmap goals. Notably,
the Roadmap makes it possible to estimate
the cost of the research, development and
demonstration programs necessary to
achieve performance targets. The values
listed in Table 3 represent the total cost of
the research programs, including both federal funds and private sector cost shares.
The cost for carbon capture and sequestration research is shown with a question
mark to denote the relatively greater
uncertainty in the estimate of the cost
of research in this unprecedented area. It
could be substantially higher, particularly
because a number of large-scale, longterm demonstrations will be needed to
understand the technical, economic, and
environmental feasibility of carbon sequestration technology.
Unfortunately, current funding levels
are not sufficient to meet the Roadmap
goals. Table 4 compares the funding levels required to follow the Roadmap with
Congress’ FY 2004 appropriations.
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Although it varies by program area,
the overall R&D funding appropriated
by Congress is well below that called for
in the DOE/CURC/EPRI Roadmap. In
addition, the funding level for the Clean
Coal Power Initiative (CCPI) demon-

stration program also falls well below the
Roadmap requirements. This continues
a pattern of past years of under-funding
clean coal research and demonstration.
Unless research and demonstration
funds are increased, it is unlikely that

Coal Technology Platforms (Table 3)

Required Spending Through 2020

IGCC/Gasification

$3.5 billion

Advanced Combustion Systems

$1.7

Innovations for Existing Plants

$1.4

Carbon Capture/Sequestration

$2.3 (?)

Coal Derived Fuels and Liquids

$1.2

Total

$10.1

FY 2004
Appropriation

CURC Roadmap
Annual R&D Budget a

IGCC/Gasification

51

106

Advanced Combustion

5

14

Advanced Turbines

13

(for syngas from coal) 15

Innovations for Existing Plants

22

43

Carbon Capture/Sequestration

41

84

Advanced Materials Only

5

5

Coal Derived Fuels & Liquids

31

13

Total R&D

176

280

Clean Coal Power Initiative

172

240

TOTAL

348

520

Technology Program
(all figures in $millions)

Advanced Research

a

This number is 80% of the total R&D amount required and represents the federal contribution

deeper analysis
Better Decisions.
• Coal Market Research Service
In-depth coal market expertise and insight. Internet-delivered,
coal industry analysis and quarterly coal price and demand forecast
• Coal Based Synthetic Fuels: Countdown to 2007
• Emissions Markets in North America: The Energy/Environment Interface

303-444-7788 www.prc.platts.com
Platts Research & Consulting is led by the energy-industry experts who made
RDI Consulting and E SOURCE known for excellence, independence, and reliable analysis. PR&C's unbiased reporting and accurate insights deliver the
essential business information that market players trust and respect.
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the needed technology will be developed
on the Roadmap schedule, if at all.
The FutureGen Project
In February 2003, the DOE announced plans to build a prototype of
a coal-based power plant of the future.
Dubbed “FutureGen,” this research
facility would have the capability to
produce electricity, convert synthesis
gas into hydrogen, and capture and sequester up to one million tons a year of
carbon dioxide, all at “near zero” emission levels.
The FutureGen project is discussed in
detail in an accompanying article in this
magazine. A few points are worth highlighting here.
The vision of FutureGen as a research
platform is particularly significant because it can be used as a test site to bring
promising technologies out of the core
R&D program and accelerate their testing at scales up to full commercial implementation, without the need for separate
stand-alone test facilities. FutureGen is
not, however, a substitute for either the
core R&D program or the CCPI demonstration program for several reasons.
First, the FutureGen facility will
not be operating for at least five years.
During that time and beyond, we must
continue research efforts to bring new
technologies to the point they can be
tested at FutureGen and elsewhere.
Second, we need to continue R&D
on technologies, such as combustionbased systems, that are not part of the
FutureGen design, and on technologies
that can be applied to existing units to
improve efficiency and reduce emissions. As the FutureGen concept is
further defined, industry, and government should work to coordinate the
R&D program, CCPI and FutureGen
to produce the greatest benefits at the
lowest possible cost.
Finally, although the exact cost is not
known, DOE has estimated the project
cost as $1 billion, with 80 percent provided by the federal government and 20
percent provided by the industrial alliance and its partners. Both the 80/20
cost share ratio and the ability of the
government to commit its full cost
share to the project before major costs
are incurred are critical to the project’s
success.
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Incentives for Clean Coal
Technology Deployment
While the CCPI and enhanced core
Fossil Energy funding are necessary for
the continued development of new clean
coal technologies, they are not, by themselves, sufficient to ensure that these
technologies will find their way into
widespread commercial use. When they
are initially introduced, they will need
to be built with substantial engineering
contingencies, to assure their operability and reliability, which will increase
capital and operating costs. Over time,
as operating experience is gained, these
costs will come down.
Congress has recognized the need for
the core R&D program, the CCPI demonstration program and deployment incentives. In 2003, provisions authorizing
research funding at levels consistent with
the CURC Roadmap, and incentives for
commercial deployment, were reported
out of conference in the Energy Policy
Bill (H.R. 6). While the future of that
bill is uncertain, as of this writing, the
2003 conference report indicates that
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Congress acknowledges that research
and demonstration authorizations and
deployment incentives are essential steps
in implementing the clean coal technology Roadmap.
Conclusions
There is little doubt that coal will continue to be used in the U.S. and abroad
as a principal fuel for electricity generation, and coal’s use will grow over time.
The interests of the economy, society,
and the environment can be reconciled
with our need for coal-based generation if we invest now in developing and
deploying advanced clean coal technology throughout the world. By working
with industry to develop a coal technology development roadmap, the DOE has
aligned and continues to align its program along a logical path forward. The
coal industry is committed to ensuring
that coal remains an abundant, affordable fuel for power generation, and to
help to advance the technology Roadmap
to achieve its goals of societal, economic
and environmental betterment. ◆

Through expansion and acquisitions,
CONSOL Energy has evolved from a
single-fuel mining company into a multienergy producer of coal, gas, and electricity. CONSOL produces both high-Btu coal
and gas, which collectively fuel two-thirds
of all U.S. power generation, from reserves
located mainly east of the Mississippi River.
CONSOL Energy is a major fuel supplier
to the electric power industry in the northeast quadrant of the United States. In
addition, CONSOL Energy has expanded
the use of its vast property holdings by
brokering industrial and retail development projects and overseeing timber sale
and forestry management activities in the
U.S. and abroad. The company maintains
a private research and development facility
devoted to coal and energy utilization and
production. Information about CONSOL
Energy and CONSOL R&D can be found
on our Web site at www.consolenergy.com.
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FutureGen:
The World’s First, Coal-based Near Zero-emission
Electricity and Hydrogen Plant
By Ken Humphreys, Coordinator, FutureGen Industrial Alliance

A

n affordable, reliable and environmentally sound supply of electricity
is critical to our nation’s future, and
coal plays a big role. Coal generation currently provides over half of the electricity
consumed in the United States. However,
coal-fueled power plants also emit one-third
of man-made carbon dioxide (CO2) in the
U.S. — the predominant greenhouse gas.
FutureGen: The Concept
Recognizing the need to protect the environment, while simultaneously preserving
the energy and economic benefits of coal,
in 2003, President George W. Bush created
the $1 billion dollar FutureGen initiative to
build the world’s first, near-zero emission
coal-fueled energy plant. The initiative will

be managed as a public-private partnership
between the U.S. Department of Energy
(DOE) and a consortium of coal-fueled
power producers and coal companies.
The DOE envisions that the FutureGen
project will employ coal gasification technology to co-produce electricity and hydrogen.
The size of the plant will nominally be 275
MW equivalent electricity output. Power
generation and hydrogen production will be
integrated with the capture of carbon dioxide. The carbon dioxide would then be injected into a deep geologic formation where
it would remain permanently. In addition
to addressing carbon dioxide emissions, the
plant would also reduce traditional pollutants
(NOx, SOx and Hg) to ultra-low levels.
The co-generation of hydrogen from the

Key Principles of the Alliance
• Affordable and reliable electricity is key to a growing economy.
• Coal is affordable and the United States’ large domestic reserves help provide national
energy security.
• Reliable, abundant coal can provide a domestic source of hydrogen for transportation
and other uses.
• Concerns about CO2 continue to grow. However, the technologies needed to bring about
significant reductions in CO2 emissions are not ready for commercial deployment.
• CO2 sequestration may provide an important pathway to managing CO2 emissions
while simultaneously ensuring affordable power.
• Geologic sequestration is part of a broad portfolio of technologies that may reduce the
carbon intensity of the global economy. This portfolio includes renewables, energy
efficiency, clean coal, nuclear and other technologies.
• To gain valuable scientific insights, geologic sequestration experiments must be
conducted on a large scale and should begin as soon as possible so that suitable data
exist to evaluate CO2 management options.
• The public nature of the climate change issue means that simply proving the technical efficacy of advanced coal-based generation coupled with sequestration will not be
sufficient. These technologies must also win public and regulatory approval. Approval
will require meaningful interactions among all stakeholders.
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FutureGen Plant

facility is viewed as an important component of a comprehensive environmental and
energy security strategy by the Bush Administration, in which hydrogen offers a clean
transportation fuel that could reduce our
dependence on foreign oil. If large-scale hydrogen production can be proven economically competitive, it offers the coal industry
the promise of a significantly expanded
market for its product.
Industry Viewpoint
In response to the President’s announcement of the FutureGen project, an alliance of
10 of the nation’s largest coal-producing and
coal-fueled electricity generating companies
have expressed their interest in designing,
constructing, and operating the FutureGen
facility. This includes monitoring, measuring
and verifying carbon dioxide sequestration.
These pioneering companies include:
• American Electric Power
• Cinergy Corp.
• CONSOL Energy Inc.
• Kennecott Energy Company, a member
of the Rio Tinto group
• The North American Coal Corporation
• PacifiCorp, subsidiary of Scottish Power
• Peabody Energy
• RAG American Coal Holding, Inc.
• Southern Company
• TXU
Continued on page 75
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Reclamation: Sustainable
Development in Action
By Bret K. Clayton, President and CEO, Kennecott Energy Company

W

Kennecott Energy’s Cordero-Rojo Mine

hen it comes to coal mines, most people are in awe of
the mineral extraction process with its powerful earthmoving machinery and gargantuan haul trucks. What
few realize is that what happens after the coal is removed is even
more amazing.
While reclamation occurs after extraction, it’s definitely not
an afterthought. And, the process of returning mined land to its
pre-mining condition and use requires a huge commitment of
time and finances.
Topography, geology and hydrology vary greatly among coal
mining sites and there is no “formulaic” approach to reclamation
work; each reclamation site has its own challenges and potential.
Many citizens, unfamiliar with the role of coal in our nation’s
energy inventory, are amazed to learn, that besides shovel operators and truck drivers, coal companies also employ environmental
engineers, botanists, biologists, hydrologists – and even hire outside experts to assure the land is returned to its original condition
(or better) after mining ceases.
All U.S. mining companies must adhere to precise state and
federal laws governing reclamation activities. Indeed, reclamation
plans must be approved before the first shovelful of dirt begins the
mining process.
“Contemporaneous reclamation” is the term that describes the
holistic cycle of mining and reclamation activities being equal parts
of the same process. Kennecott Energy Company (KEC), with
headquarters in the heart of the Wyoming-Montana Powder River
Basin – source of low-sulfur, sub-bituminous coal – is one example
of a leading coal company committed to go beyond its basic reclamation obligations.
At KEC, reclaiming land does not take a back seat to extraction.
The company has achieved impressive results in reclamation work
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at its varied coal sites. KEC, part of the London-based Rio Tinto
mining group, employs 1,650 people in three states and produces
enough coal to generate six percent of the nation’s electricity. The
ability to extract coal depends upon preliminary baseline environmental assessments, mine plan development and regulatory agency
approved reclamation plan implementation.
Reclamation of the mined land for future uses illustrates one
of KEC’s core business principles: a commitment to sustainable
development and the ethic of “meeting the needs of the present
without compromising the ability of future generations to meet
their own needs.”
Jacobs Ranch Mine
Challenge: Demonstrating that reclaimed land can once again
support wildlife and livestock in a naturally harsh environment.
In the heart of northeastern Wyoming cattle ranching country,
the Jacobs Ranch Mine has implemented innovative livestock grazing management practices that have actually increased the vigor
and diversity of plant communities on reclaimed private and public lands over pre-mining levels. This high-intensity, short-duration
cattle grazing method effectively simulates the action of the bison
herds that helped shape these grasslands over the centuries.
KEC recently received the Excellence in Rangeland Stewardship
Award from the Wyoming Society for Range Management for this
grazing program.
Even before mining activity begins, a reclamation plan must
be in place and the mining company must obtain surety bonds
to provide for land reclamation in the unlikely event the mining company cannot meet its obligations to return the land to
its original conditions. As the mining company successfully
achieves benchmarks in the reclamation process, partial releases are
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Antelope at Kennecott Energy’s Spring Creek Mine.

allowed for the surety bonds on deposit. The bonds are the mining
companies’ financial guarantee to the public that commitments
will be honored. Thanks in part to its successful reclamation work,
Jacobs Ranch currently has final bond release on 68 acres of reclamation and partial bond release on an additional 3,960 acres.
Vegetation sampling will begin in 2004 for final bond release on
an additional 220 acres.
Bond releases are not frequently granted. In fact, of the 5.8 million acres permitted nationwide for coal mining through OSM in
2002, only 73,407 acres, or about 1 percent, were released from
Phase III bond where reclamation is deemed complete.
Antelope Mine
Challenge: Increase biodiversity through symbiotic planning.
A second KEC site recently received national recognition for its
reclamation accomplishments. Antelope Mine in eastern
Wyoming, about 40 miles north of Douglas, won both state and
national awards for successfully reintroducing prairie dogs on
reclaimed lands – the first such success in the nation.
While the prairie dog is actually deemed a pest by the area’s
ranching community, the species was reintroduced to help establish habitat for the mountain plover, a candidate species for threatened status. In spite of its name, the bird likes the prairie terrain
in northeastern Wyoming and tends to nest within prairie dog
colonies because the mammals keep the vegetation short – both as
a food source and a security measure for the colony.
It took three years and several learning episodes before the transplanted black-tailed prairie dogs were persuaded to stay in their
new homes. Project coordinators built temporary wooden holding
chambers and started a tunnel system connecting the chambers
before successfully releasing 50 dogs on reclaimed land. These
tactics resulted in the first-ever successful prairie dog reintroduction on reclaimed land.
Antelope was presented a reclamation excellence award in June
2003 by the Wyoming Department of Environmental Quality
and, in October, was awarded the prestigious OSM Excellence in
Surface Mining Reclamation Award.
Spring Creek Mine
Challenge: Return streambed to pre-mining functions in naturally difficult topography.
Spring Creek Mine in southeastern Montana has reclaimed
two-thirds of the South Fork Spring Creek stream channel. A total
of 13,500 feet of stream reaches has been mined, with about 8,400
feet reclaimed to date; reclamation of the reminder is in progress.
Once completed, water will begin flowing down the new channel, and South Fork Spring Creek will be the first restored stream
channel in Montana.
The watershed reclamation plan was designed to produce a
post-mining watershed with hydrologic functions and erosion
stability similar to those of the corresponding original watershed.
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The restoration design incorporates ravines, ox-bows and catch
pools to help establish a diverse vegetative cover. Vegetation monitoring, in 2002, indicated the South Fork Restoration Area, as
well as several others, were relatively equivalent to regional native
undisturbed areas in terms of cover, vegetation productivity, and
species density.
The South Fork Restoration area also serves as a plant refuge for
the purple prairie coneflower (Echinacea angustifolia). In 1999,
Spring Creek entered into a cooperative planting plan with the
Montana Department of Environmental Quality to help replenish
the plant’s population. Intense herbal marketing of Echinacea has
generated a high demand for the plant, causing over-harvesting
elsewhere in the state.
Cordero Rojo Mine
Challenge: Restore complex meandering stream channel to
improve local habitat.
KEC is involved in another significant hydrologic reclamation
project at another of its sites in Wyoming’s Powder River Basin
region. Cordero Rojo mine currently is working to restore about
18,000 feet of the Belle Fourche River channel that was diverted
in 1996.
At Cordero Rojo near the headwaters of the stream, the Belle
Fourche River is classified as an intermittent stream, characterized
by flows in response to precipitation events and remnant pools
that remain throughout most summer months. These pools serve
as important watering areas and habitat for regional wildlife and
warm-water fish species, and are an equally important part of
stream restoration.
Reclamation has closely followed the completion of the coal
mining process. The mine has reclaimed some 1,500 feet of that
river channel thus far, including completion of two pools, with
continuing progress on another section of 6,000 feet of stream and
six pools anticipated for completion in 2004.
The reclamation plan contains specific designs and features to
return all of the surface waters and groundwaters in the disturbed
areas to approximate pre-mining conditions and functions. Eleven
stock-watering reservoirs that originally existed within the permit
area will be replaced to maintain the post-mining land uses of
livestock grazing and incidental wildlife use.
Colowyo
Challenge: Conserve topsoil resources in steep slope mining
operations.
Kennecott Energy operates Colowyo Coal in the mountainous
area of northwest Colorado’s Uinta Basin. The local area includes
sections of steep slopes, narrow ravines and varying depths of topsoil. Advancing mining operations requires meeting the challenges
of extremes in terrain.
Colorado regulations provide for a deliberate and safe approach
to salvaging and protecting the topsoil resource. At Colowyo,
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LEMA AND ASSOCIATES
Prairie Dogs at Kennecott Energy’s Antelope Mine.

extremely steep slopes and rock outcrops are left undisturbed to
protect shallow topsoil and ensure human safety. Gentle slopes
of adjacent ridgelines allowed relatively easy recovery of shallow
topsoil, and greater efforts were applied to salvaging greater topsoil
depths often found in swales off ridges and on the lower reaches
of ravine slopes.
Additionally, the Colorado Division of Minerals and Geology
and the Colorado Mining Association has recognized the Colowyo
operation for its use of a Computer Aided Earthmoving System
(CAES)/Global Positioning System (GPS) to improve land reclamation processes. The use of this technology replaces and supplements traditional survey techniques.
With GPS equipment mounted on track-type tractors and a
rubber-tire loader, accuracy in spoil grading is greatly enhanced.
Now operators are provided with a graphical interface that illustrates real-time comparisons of actual and design elevation and
grade requirements. The use of CAES is meeting the promise of
increased efficiency and timeliness of reclamation.
Sequatchie Valley
Challenge: Improve stream water quality.
KEC has aggressively worked to reclaim abandoned mine lands
in the Sequatchie Valley of Tennessee even though the company
never actually mined the property.
KEC acquired the abandoned coal mine lands that were polluting area streams as part of a larger acquisition in 1993. The
Sequatchie Valley Coal Corporation recently partnered with the
Tennessee Department of Environment and Conservation and
Department of Agriculture to demonstrate how Best Management
Practices can be utilized at sites mined prior to enactment of current mining regulations (Surface Mining Control and Reclamation
Act of 1977) to mitigate pollutant discharges to area streams.
The entire project was completed in only four months with
dramatic improvements of water quality in the affected streams
reported only a few months after project completion. Iron loadings were reduced 50 percent, for example, and acid loadings by
100 percent in Dry Creek, a stream adjacent to the abandoned
mined land.
For their efforts to reclaim the pre-Law mine lands and
eliminate the pollutant discharges, the Tennessee Department of
Environment and Conservation awarded KEC and the Sequatchie
Valley Coal Corporation with the 2003 Aquatic Resource
Preservation Award.
These and other projects being managed by KEC demonstrate
that coal mining need not scar the land for future generations.
Indeed, if well managed and cared for, the land and its natural
plant and animal inhabitants can be reclaimed for enjoyment and
use by future generations. ◆
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Clean Coal
Technology at Work
Coal Creek Station studies feasibility of using waste heat to increase value of lignite
By Lyndon Anderson, North Dakota Communications Coordinator, Great River Energy

C

oal consumers continually seek ways to improve the
quality of their coal supplies. Typically, there have been
few options outside of using the best quality coal from
the current supplier’s mine, using coal from another mine or using a different rank of coal. However, a potentially viable option
might be the coal right in a power plant’s own back yard – in its
current stockpile!
A research project by Great River Energy’s Coal Creek Station
seeks to do just that. Coal Creek Station – along with a number
of research organizations – is looking at increasing the value of
lignite coal from its current supplier – the Falkirk Mine – by using waste heat streams from the power plant to dry the coal.
If it’s found that a dried product can be produced cost-effectively, the higher-value lignite could not only improve performance of the Coal Creek Station, but also reduce emissions and
increase reliability, availability and maintainability.
That’s a tall order, but one that shows promise.
“We first became interested in coal drying in the late 1990s.
We knew that partial or incremental moisture reduction of
lignite could have significant impacts on a power plant,” says
Charlie Bullinger, engineering leader. “However, we needed to
quantify it.”
Coal Creek Station conducts initial tests
Small-scale studies on lignite drying began at Coal Creek
Station in the fall of 2001.
The power plant dried about 13,000 tons of lignite, reducing
moisture content from 38 down to 31 percent, and increasing
the Btu content from 6,350 to 7,000 Btus.
The lignite was then used in the power plant, and because of
its higher value, less lignite was required to generate the same
amount of electricity. With less lignite moving through the system, operating and maintenance expenditures were reduced.
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Other benefits included a four percent gain in power plant
efficiency, a 10 percent decrease in nitrogen oxide emissions,
and a 34 percent decrease in sulfur dioxide emissions.
“The success of this early research gave us the confidence to
move forward with the project,” says Bullinger.
Coal Creek Station conducts additional research
The next phase in the research project involved developing and testing a two-ton pilot dryer – from early September
to mid-November 2003. During this phase, researchers dried
about 300,000 tons of coal, and did 38 tests.
“Our target level was to reduce the moisture to 29.5 percent.
However, preliminary results show that we were able to exceed
those targets quite significantly as the dryer demonstrated the
ability to reduce the moisture content of the lignite into the
teens,” says Bullinger.
Preliminary results also show that the dried lignite was high
in heating value and low in sulfur and mercury on a per million
Btus basis. On the other hand, a dust collection stream from
the dryer – containing about eight percent of the material – was
high in ash, sulfur and mercury and low in heating value. This
material was not used in the power plant.
A final report on this phase of the research project will be
released in early 2004.
Project participants include the Industrial Commission of
North Dakota, the Electric Power Research Institute (EPRI),
Barr Engineering, Lehigh University, the Falkirk Mining
Company and the Coteau Properties Company.
Next step is large-scale coal drying
The final phase of the coal-drying project is commercialization of the technology on Unit II at Coal Creek Station.
Great River Energy has an $11 million cooperative agree63
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ment through the U.S. Department of Energy’s (DOE) Clean
Coal Power Initiative (CCPI) to conduct such a study at Coal
Creek Station.
This includes the construction of six 75-ton dryers (one
prototype dryer and five additional dryers). These dryers will
use waste heat from the power plant to reduce the moisture in
the lignite before it is fed into the boiler of the power plant. By
reducing moisture content by 25 percent (from about 40 to 30
percent), researchers hope to show a substantial improvement in
overall performance of about five percent, a 25 percent reduction in sulfur dioxide emissions and a seven percent reduction
in other emissions such as nitrogen oxide, ash and mercury.
The contract for that project is expected to be finalized in early
2004. Participants include EPRI, Barr Engineering, Lehigh
University, the Falkirk Mining Company and the Coteau
Properties Company.
Expected completion date of the 45-month project is the fall
of 2006.
Project success would result in
commercialization of technology
If the final phase of the project is successful, Coal Creek
Station will work in collaboration with EPRI to promote commercialization of the research for other power plants nationwide
that use lignite or sub-bituminous coal.
“The value of this project is the widespread adoption of the
technology in power plants that use lignite and high-moisture
sub-bituminous coals,” says Bullinger. “For example, plants
that have lost performance margins by switching from bituminous to sub-bituminous coal from the Powder River Basin, can
expect to regain those margins, and in the process reduce their
emissions.”
Specific benefits include:
• Increasing the net generating capacity of units that burn
high-moisture coal;
• Increasing the cost-effectiveness of the nation’s electrical
generation industry;
• Improving the environment by reducing emissions from
lignite and sub-bituminous based power plants; and
• Increasing the value of the nation’s lignite and subbituminous reserves.
Bullinger points out that the U.S. has abundant lignite
and sub-bituminous coal resources. Major lignite deposits are
located in North Dakota, Montana, Texas and Mississippi,
while major sub-bituminous deposits are located in the Powder
River Basin of Wyoming and Montana.
Lignite and sub-bituminous reserves are expected to be a
significant and perhaps dominant fuel source for electric power
over the next 100 years. Demand for the two ranks of coal is
expected to remain stable in the near future, but will then probably grow as the search for low-cost fuels intensifies and power
producers keep pace with the forecasted electricity growth of
more than two percent per year in the U.S.
If the coal drying process is successful and commercialized,
Bullinger says that the higher value product will increase generation
capacity and availability, reduce emissions and increase the value of
the nation’s abundant lignite and sub-bituminous coal reserves.
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Great River Energy’s
Coal Creek Station.

That’s a tall order. But it’s one that shows promise and one
that Coal Creek Station is devoting a lot of attention to because
of the potential benefits.
Great River Energy is a not-for-profit electric cooperative
providing energy and transmission services to 28 member distribution cooperatives in Minnesota and Wisconsin.
Great River Energy’s Coal Creek Station consists of two 546megawatt lignite-based units that became operational in 1979

For Advertising
Opportunities,
Please Call
(866) 953-2189

and 1981. The Coal Creek Station is a mine-mouth plant and
receives approximately 7 million tons of lignite per year from
the Falkirk Mining Company.
From the beginning, Coal Creek Station has been a top performer in several national rankings of power plants. The plant
is not only one of the largest in the region, it is also one of the
most reliable and cost-efficient in the country. ◆

Fuels & Services Company
AmerenEnergy Fuels and Services Company (AFS) provides a full range of fuel-related services to a broad spectrum of energy consumers, including utilities, industrials and municipals.
AFS procures over 35 million tons of coal annually from the Powder River and Illinois
Basins. AFS also provides transportation services related to negotiating and
administering rail, barge and truck contracts, as well as managing over 5,000 railcars.
AFS is also responsible for managing and marketing three river terminals on the Mississippi
River which provide blending and rail to water trans-loading services. Barge
transportation services are also now being provided to localized markets in the St. Louis region
with a fleet of barges owned by AFS.
Combustion by-product services for beneficial use, like flowable fill projects and disposal
options, are additional services provided by the AFS team. AFS provides all procurement of
natural gas on both the wholesale and retail level to over 500,000 customers in the AmerenUE,
AmerenCIPS and AmerenCILCO territories. AFS is also currently working to develop
CBM projects throughout the U.S.
Market research is an additional function of AFS, providing senior management
as well as plant operations with the necessary information required to keep on top of the
ever-changing fuel and transportation markets.
AFS is “a full service” fuel and energy provider. Visit our web-site at www.ameren.com.
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Achieving Mercury
Emissions “Co-Benefits”
By Michael Rossler, Manager Environmental Programs, Edison Electric Institute

O

n December 15, 2003, Environmental Protection Agency (EPA)
Administrator Michael Leavitt
signed the “Utility Mercury Reductions”
proposal — the first-ever proposed rule to
regulate mercury emissions from new and
existing coal-based power plants and nickel
emissions from new and existing oil-based
power plants. The Utility Mercury Reductions proposal contains two alternative
control plans:
• A two-phase market-based capand-trade approach, which relies on
“co-benefits” reductions of mercury
emissions in 2010, and a reduction
to 15 tons after 2018 (a 70 percent
reduction from current levels).
• A Maximum Achievable Control
Technology (MACT) standard,
which establishes separate emission limits for mercury for new and
existing coal-based electric utility
steam generating units.

EPA estimates that the MACT proposal will reduce national mercury
emissions to approximately 34 tons. The
Agency will promulgate a final rule by
December 2004.
Electric utilities in the U.S. release about
48 tons of mercury per year, which is
roughly one-third of the total anthropogenic emissions of mercury in the U.S., less
than 10 percent of total North American
emissions, and about one percent of total
global mercury emissions.
EPA issued this proposed rule in tandem
with its proposed Interstate Air Quality Rule (IAQR). Both proposals form
an integrated regulatory plan designed to
reduce emissions of several pollutants from
the utility sector and to provide a costeffective approach to obtain the reductions
by relying on the “co-benefits” achieved
with technologies used to reduce NO and
x
SO emissions.
2
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Defining “Co-benefits”
The mercury proposal recognizes that
reliable, cost-effective control technologies
designed specifically for capturing mercury
from coal-based power plants are not yet
commercially available. EPA, the Department of Energy (DOE) and others are in
agreement that implementing further controls for reducing SO2 and NOx as required
in the proposed IAQR will result in significant additional reductions — “co-benefits”
— in mercury emissions.
In the proposed rule’s cap-and-trade
alternative, EPA proposes to set a near-term
cap in 2010 at a level that reflects the maximum reduction in mercury emissions that
could be achieved through the installation
of flue gas desulphurization (FGD) and
selective catalytic reduction (SCR) units
that will be necessary to meet the 2010
caps for SO2 and NOx in the proposed
IAQR. This is how EPA is defining how
to obtain “co-benefits.” Questions remain,
however, as to the actual reduction these
“co-benefits” of reduced mercury emissions
will provide. EPA is therefore requesting
comment and specific technical information concerning the “co-benefits” number
for the first phase cap level in 2010.
Co-benefits from
Existing Controls
Current air pollution control technologies being used to reduce particulate,
NO and SO emissions from coal-based
x
2
power plants in the U.S. already capture,
on average, about 40 percent of the 75
tons of mercury that enters the boilers
with the coal. However, the removal rate
of mercury for any particular plant can
vary from less than 10 percent to over 90
percent, depending on the type of coal
and the air pollution control device used.
One possible cause of this large variation
in mercury capture is that the speciation of
mercury in power plant flue gas can vary
significantly from plant to plant depend-

ing on coal properties and combustion
conditions. Mercury in coal flue gas exists
in one of three forms: elemental, ionic or
particulate. The proportions of the three
chemical forms of mercury have a great
influence over the behavior of the mercury
in the flue gas.
It is therefore possible to obtain some
level of mercury control as a “co-benefit”
of FGD systems (or scrubbers) designed
to control SO2 emissions, perhaps in
combination with SCR technology
designed to control NOx emissions. An
installed electrostatic precipitator (ESP)
or fabric filter (FF) effectively removes
particulate mercury.
In short-duration tests of the various
pollution controls currently installed
throughout the fleet of U.S. coal-based
power plants, mercury reductions have
ranged from zero to 99 percent. Maximum
removals across different controls are about
50 percent for cold-side ESP, 80 percent
for FFs, 70 percent for cold-side ESP
followed by a wet FGD, and greater than
95 percent for a spray dryer FGD combined with a FF.
As the wide differences in removal indicate, many challenges and obstacles exist
with respect to the ability to remove mercury from the diverse fleet of coal-based
generating units in the U.S. The complex
mercury chemistry coupled with a lack
of data on the chemical reactions which
occur in the flue gas greatly hinder the understanding of how to effectively control
mercury emissions.
A major difficulty lies in successfully
capturing the two gaseous forms of mercury:
elemental and ionic. The design of the
boiler and combustion system, the chemical form of the mercury, the properties of
the fly ash, the presence of other chemicals
and the relatively low concentration of
mercury in flue gas must be considered.
In addition, the type of coal being burned
is critical. For example, plants burning
67
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eastern bituminous coal with a FGD in
combination with either a cold-side ESP
or FF may be able to achieve 70-90 percent mercury removal. Finally, the type of
downstream conventional control equipment in place will determine how much
and what species of mercury is removed.
Mercury Co-benefits with FGD
One of the most important factors in
determining the efficiency of mercury capture appears to be the form of the mercury
in the flue gas that enters the scrubber.
Ionic mercury tends to be soluble in water and is captured along with SO2, while
elemental mercury, being insoluble in
water, passes through most of the scrubber
processes and escapes out the stack. Wet
FGD units currently installed on about
25 percent of coal-based power plants in
the U.S. remove about 80-95 percent of
gaseous ionic mercury but virtually none
of the elemental mercury. The co-benefits mercury reductions by SO2 control
processes is, therefore, dependent on the
fraction of the mercury that has converted
from elemental form to ionic form.
The form of the mercury in the flue gas
is dependent on the chlorine content of the
coal. Coals with high chlorine levels tend
to produce flue gas that is typically higher
in ionic mercury. The rank of the coal is a
good predictor of chlorine content. A majority of coal found in the eastern U.S. is
bituminous coal. Most of the coal found in
the western U.S. is either subbituminous or
lignite, however, bituminous coal is found
in Colorado and New Mexico. Almost all
of the coals found in the western U.S. are
characterized by their low-chlorine content. The fraction of ionic mercury, and
consequently the level of mercury captured
in a scrubber, will be much higher for eastern coals than for western coals.
Notwithstanding the ability of SO2
control processes to capture mercury, there
appears to be a problem with capturing
mercury in wet scrubbers. At some power
plants with wet scrubbers that were tested
for mercury species, the high capture rate
of ionic mercury was offset by an increase
in the amount of elemental mercury found
in the flue gas. It seems that some of the
ionic mercury is converted back to its
elemental form and escapes from the scrubber through the stack after being captured
68
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in the scrubber. This scrubber mercury rerelease is not yet well understood. Analysis
of the phenomenon indicates that this
effect is present at some times, and not at
others, indicating that the overall capture
of mercury by a wet scrubber may be less
over time than what the short test periods
to date might indicate.
Another process for SO2 control, used
widely for low-sulfur western coals, is a
lime-based spray dryer followed by a FF
that collects the reacted lime along with
the coal ash. This technology is only effective for SO2 control from low-sulfur coals,
and is seldom used. In addition, it is more
expensive than alternative technologies,
and creates a large waste stream that has
to be carefully handled for disposal. This
spray dryer/FF FGD process may be more
efficient at removing mercury with bituminous coals, and may be used in a few power
plants burning eastern bituminous coal for
combined SO2 and mercury control, but it
is not expected to be widely used.
Mercury Co-benefits with SCR
It has been conjectured since the mid1990s that an SCR installed for NOx
reduction could significantly increase the
oxidation of mercury in the flue gas. It
would then follow that a coal-based power
plant equipped with an SCR upstream of
an FGD could potentially achieve significant removal of mercury from the flue gas.
Based on a report from a German utility which claimed that SCR catalyst was
extremely effective in converting elemental
mercury to the ionic form, EPA concluded:
that any power plant with this combination
of pollution controls, burning any type of
coal, would have nearly all of the elemental
mercury converted to ionic mercury; that
almost all of the ionic mercury would be
captured in a scrubber, with no mercury
re-released from the FGD process; that this
combination would uniformly result in an
estimated 95 percent reduction in overall
mercury emissions.
Tests during the last several years at operating power plants have shown that these
assumptions are not always true. Changes
in mercury speciation are dependent on
operating temperature, the concentration
of ammonia in the flue gas, the gas velocity, a function of the chemical composition
of the coal, and are coal-specific.

In addition, it is known that an SCR
catalyst’s ability to remove NOx diminishes over time — a catalyst typically needs to
be replaced every three to five years when
the SCR is being run seasonally. Exposure
to flue gas degrades catalytic activity due
to ash particles plugging the catalyst surface and/or by chemicals in the flue gas
poisoning the catalyst’s active ingredient.
It is not known how this process may affect a catalyst’s ability to oxidize mercury
or how mercury in the flue gas would
affect catalyst performance. Only limited
testing has been performed to date in order to assess the effect of SCR catalysts in
oxidizing mercury in the flue gas.
Also to be considered is that an SCR
would need to be operated continuously
in order to control mercury; this could
further accelerate decreased catalyst performance. Any estimate of the long-term
potential for the co-benefits of SCR and
FGD for mercury reduction must consider the possibility of catalyst aging and
the subsequent potential loss in mercury
oxidation and NOx removal.
SCR mercury oxidation does not appear to occur for low-rank western coals.
The low chlorine content and alkaline
ash typical of low-rank coals may cause
the acidic chlorine present in the flue gas
to be neutralized by the fly ash before it
reaches the SCR catalyst. Also, since the
majority of the mercury found in the flue
gas from western coals is elemental in
form, the addition of an SCR would not
significantly improve the control of mercury emissions for plants burning lowrank coals. Therefore, co-benefits from an
SCR/FGD combination for lignite and
subbituminous coals will be much less
than for bituminous coals.
Conclusions
A consensus of what is known about the
limitations and ability of FGDs and SCRs
to achieve mercury “co-benefits” reductions was summarized in a recent review of
the DOE/NETL mercury control technology research program:
• Coal properties (e.g., chlorine and
sulfur content, ash characteristics)
greatly influence the ability of existing pollution control technologies to
capture mercury.
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• FGD systems have been successfully
demonstrated to capture oxidized
mercury. Potential reduction of a
portion of the oxidized mercury to
elemental mercury within the wet
FGD may reduce overall capture in
some applications.
• Although mercury oxidation across
SCRs has been demonstrated, it appears to be highly variable depending on coal properties and SCR
catalyst factors including type,
sizing and age.
• Uncertainties remain regarding
mercury capture effectiveness with
different coal ranks and existing pollution control device configurations,
and balance-of-plant impacts.
• Significant variability in mercury
capture co-benefits of existing pollution controls has been observed at
similar units as well as at individual
units tested at different times, even
while burning the same coal.
Despite the fact that there are no currently available commercial technologies
designed exclusively for mercury control
from coal-based power plants, currently
installed pollution controls for particulates,
NOx and SO2 have been demonstrated to
control mercury emissions by varying
degrees.
By integrating the Utility Mercury
Reductions proposal with the proposed
IAQR, EPA has recognized that scientifically justified and verifiable mercury
reductions can be achieved while at the
same time providing the electric utility
industry some flexibility to achieve those
reductions. Focusing on the co-benefits
associated with existing pollution control
technologies used to reduce SO2 and NOx
emissions will continue to reduce mercury
emissions and will allow adequate time for
the development and commercialization of
mercury-specific control technologies that
are currently in progress. ◆

Rail Power For The Real World
CSX Is Delivering
On The Power of Rail.
After serving North America for more than
175 years, we’re committed to being the
best railroad in the world. We’re a smarter,
stronger railroad, and more focused on our
coal customers’ needs than ever before.
CSX is on the move. And you’re going to
like where we’re headed.

Service. Savings. Certainty. With CSX you simply get more.
www.csx.com

1-877-SHIP-CSX

EEI is the association of the United States
investor-owned electric utilities, combination
gas & electric utilities, industry affiliates and
associates worldwide. Its U.S. members serve
90 percent of all customers served by the
investor-owned segment of the industry.
AMERICAN COAL COUNCIL

ACC_2004_63_70 69

69

08/03/2004, 11:23:08 AM

ACC_2004_63_70 70

08/03/2004, 11:23:13 AM

Making More Than Electricity:
America’s Coal-Based
Power Plants Contribute to
Environment and Economy
By John N. Ward
Vice President, ISG Resources
Co-Chair, American Coal Council Ash Special Interest Group

M

any Americans know that coal-based power plants produce more than half of our nation’s electricity. Fewer
people know that these same power plants make another vital contribution to the country’s economy and environment by
producing valuable raw materials for construction.
Coal combustion products – or CCPs – include the fly ash,
bottom ash, boiler slag, and flue gas desulfurization material
that remain after coal is consumed to generate electricity. In the
past, these materials largely went unused and were disposed of in
landfills. Today, a steadily increasing amount of CCPs find their
way into a range of building products – including engineered fill
materials, wallboard, blocks, mortars, stuccos, paint and, most
importantly, concrete.
In fact, CCPs are now one of the most widely reused resources
in America. According to data published by the American Coal
Ash Association (ACAA) and U.S. Geological Survey (USGS),
overall CCP utilization for 2002 is estimated at about 45.5 million tons, compared to 37.1 million tons in 2001 – an increase
of more than 18 percent.
ACAA estimated overall 2002 CCP production at 128.7 million tons. That means 35.4 million tons of all CCPs were used
beneficially and that CCPs rank third among available mineral
commodities in the United States – behind sand and gravel and
crushed stone, but ahead of portland cement and iron ore.
Rising utilization of CCPs can be attributed
to several factors, including:
• Commitment by electricity generators and CCP marketers. Utilities and companies that market CCPs for
them have invested millions of dollars in technologies and
facilities to ensure CCP quality and availability. Today,
CCPs are often transported hundreds of miles to markets
where they can be used.
• Support from government agencies and the sustainable
development movement. Federal agencies, such as the Army
Corps of Engineers, Bureau of Reclamation, Department of
Energy, and Federal Highway Administration are longtime supporters of CCP utilization. Since 1984, the U.S.
Environmental Protection Agency (EPA) has recommended
AMERICAN COAL COUNCIL
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Chicago’s Wacker Drive

use of coal fly ash in all concrete funded by federal dollars.
In 2003, EPA launched the Coal Combustion Products
Partnership – or C2P2 – to actively promote higher CCP
utilization. (See related story on page 73.) Private sector
efforts to promote environmentally sensitive development
– such as the U.S. Green Building Council’s LEED program
– recognize the role CCPs play in improving environmental
performance of building products.
• Growing awareness of the performance benefits of CCPs.
CCP use is not just good for the environment. In many
cases, CCPs improve the quality of the building materials
they are used in.
Concrete is the most common building material benefiting from
inclusion of CCPs. Approximately 12.6 million tons of coal fly
ash was used in concrete in the United States during 2002. When
coal fly ash is used to make concrete, the finished product shows
increased durability, increased resistance to chemical attack and
greater long-term strength. Coal fly ash accomplishes these benefits
through both mechanical and chemical means.
Physically, fly ash is a powdery material comprised of microscopic, glassy spheres. These spheres fill small voids in the concrete,
making it less permeable. The spherical shape of the fly ash also has
71
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California’s Olivenhain Dam

Florida’s Madera Community

ACAA estimated overall 2002 CCP production at 128.7 million tons. That means
35.4 million tons of all CCPs were used beneficially and that CCPs rank third among
available mineral commodities in the United States – behind sand and gravel and
crushed stone, but ahead of portland cement and iron ore.
a “ball bearing” effect that allows concrete to flow with less water in the mixture. This not only conserves water, but it reduces
the number of micro-cracks caused by excess water bleeding
from the wet concrete.
Chemically, fly ash combines with free lime that is created
in the concrete when cement is hydrated. This results in production of more of the durable binder that holds the concrete
aggregates together.
These performance benefits make concrete containing coal fly
ash appropriate for almost any application. From giant highways
and dams to homes and commercial buildings, CCPs help improve
concrete quality. For example:
• California’s Olivenhain Dam. When the San Diego County
Water Authority began designing the Olivenhain Dam – the
centerpiece of its Emergency Storage Project – it selected
roller compacted concrete for a structure designed to withstand a major earthquake. More than 1.5 million cubic yards
of concrete were needed to construct a dam that is 2,552
feet long and 308 feet tall – the largest roller compacted
dam in North America. A high percentage of coal fly ash
was included in the concrete mix for several reasons. The fly
ash made the concrete easier to place, reduced the amount
of water needed and reduced cracking associated with excess
water and heat that would be expected in a standard concrete
mix. ISG Resources supplied more than 152,000 tons of coal
fly ash from Arizona to complete the project.
• Chicago’s Wacker Drive. Reconstruction of this two-level
viaduct, in downtown Chicago, had to consider heavy use
and harsh Lake Michigan weather in its design. The Chicago
Department of Transportation set an ambitious goal for
the $200 million project of producing a concrete structure
designed to last 75 to 100 years. The final concrete design
incorporated coal fly ash in concert with two other recycled
72

ACC_2004_71_OBC 72

industrial materials – silica fume and ground granulated
blast furnace slag – to produce a high performance concrete
expected to far outlive a conventional concrete structure.
More than 10,000 tons of fly ash was used in this two-year
construction project.
• Florida’s Madera Community. Sustainable building
practices for residential construction are the focal point of
this 88-home development by Green Trust, LLC. Built on
a 44-acre site in Gainesville – adjacent to the University
of Florida – the competitively priced homes constitute an
environmentally friendly community. High volume fly ash
concrete is one of the technologies used in the project to
promote resource-efficient construction. Coal fly ash is
used in home foundations, floors, and walls constructed
with insulating concrete forms. Approximately 18 tons of
fly ash is utilized in each home.
Perhaps the most significant environmental benefit from using
coal fly ash in concrete is the reduction of carbon dioxide (CO2)
emissions. Fly ash often replaces a portion of the portland cement
used in making concrete. For each ton of fly ash that displaces a ton
of cement production, approximately a ton of CO2 emissions are
avoided. That is the equivalent of two months of CO2 emissions
from an automobile. In other words, the approximately 12 million
tons of fly ash utilized in concrete during 2002 was the equivalent
of removing two million cars from our roads for an entire year.
Coal is an American energy resource that is abundant, economical, and environmentally sound. Coal combustion products are
an American building material that is abundant, economical and
environmentally sound, as well.
The next time you drive past a coal-based power plant, remember that it is making more than electricity to benefit our communities. The very road you’re driving on may be constructed with
performance enhancing coal combustion products. ◆
AMERICAN COAL COUNCIL
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American Coal Council Recognized
As Charter Member of C2P2 Program
The Coal Combustion Products Partnership – or C2P2
– is a new program of the U.S. Environmental Protection
Agency (EPA) designed to encourage higher utilization of this
strategic resource.
During a ceremony in January 2004, the American Coal
Council (ACC) was one of the entities recognized as a charter
member of the joint government and industry effort. ACC
is enrolled in the program as a C2P2 Leader that will take
actions to promote the environmental and performance benefits of CCP use.
EPA is a long-time supporter of the beneficial use of coal
combustion products. Beginning in 1984, the Agency issued
Comprehensive Procurement Guidelines that instruct federal
agencies to use coal fly ash in concrete whenever it is technically and economically feasible.
Through the new C2P2 program, EPA has already participated in the publication of the latest edition of “Fly Ash

Facts for Highway Engineers” – a popular technical guide
co-published by the Federal Highway Administration (FHA)
and American Coal Ash Association (ACAA). The C2P2
program is now working on a companion publication that will
outline the environmental safety associated with CCP use.
C2P2 is also promoting CCP use through publication of case
studies, seminars, industry recognition, research projects and
a variety of other activities. Companies may still enroll as C2P2
program participants. For more information, visit the C2P2
Web site at http://www.epa.gov/epaoswer/osw/conserve/c2p2.
The American Coal Council actively promotes CCP use
through its Ash Special Interest Group. A coal fly ash fact
sheet was the first technical paper published by ACC and the
Special Interest Group is currently leading a study effort to
assess the national economic impacts of the CCP industry.
The Ash Special Interest Group is open to participation by
all ACC members.

Kinder

Morgan Bulk
Terminals (KMBT) serves
the power and utility
industry throughout the
United States with its 12
coal handling facilities.
KMBT handles over 40
million tons of coal and
coke per year.

Power and Utility in-plant
operations.
operations
E-mail: fergusonm@kindermorgan.com
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Bismarck State College
Energy Programs Put
Fly Ash to Work
By Vicki Voskuil, Public Information Specialist, Bismarck State College

G

reat River Energy’s Coal Creek
Station near Underwood, North
Dakota has been an industry
leader in developing markets for fly ash,
ranking among the top four of all fly ash
sources in the country. As a result of a
long-standing partnership with Great
River Energy, Bismarck State College
(BSC) is developing the concept of using
coal combustion products to construct the
Career and Technology Institute (CTI) to
house their energy programs.

Architect’s rendering of Bismarck State College’s
Career and Technology Institute.

The Career and Technology Institute
merges education, energy and the environment into a showcase project. The
$10 million, 70,000-square-foot facility
will house a National Energy Technology
Training and Education Center,
Workforce Training Center and Higher
Education Center. The world-class facility will create a learning atmosphere that
combines energy education with environmental education while advancing the use
of coal combustion products (CCPs).
“For years, BSC has taught students
how to generate electricity. Now, we will
also teach them how to use coal combustion products resulting from that generation,” said Gordon Binek, vice president
of college advancement at BSC.
Like the Fort Mandan Visitors Center
near Washburn, North Dakota, the
Institute will have a large percentage of its
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construction materials made from CCPs,
such as Flexcrete, derived from the residue
fly ash.
“This demonstrates that BSC continues
to work with and be on the cutting edge
of the energy industry,” said Binek. “We
have an opportunity to turn fly ash into an
economic engine of growth.”
Demand for training in the power plant
industry has fueled phenomenal growth in
virtual classroom and on-site energy programs at BSC. The two-year North Dakota
college provides degrees and certificates
in five energy specialties developed largely
through partnerships with utilities and energy associations across the United States.
Poised to become an international
leader in energy technology training and
education, BSC is the only degree-granting
institution in the country that offers both
online and on-campus instruction to the
energy industry. Since 1990, growth of the
energy programs has been dramatic with a
240 percent increase in enrollment. Today,
three quarters of 400-plus energy students
are studying online. Entering students or
workers, already employed in the industry,
can now take courses in power plant, process
plant, electric power, electrical transmission
systems and nuclear power technology.
BSC began its Power Plant Technology
program in 1976 to meet a need for trained
operators in central North Dakota. Steady
increases in enrollment have been fueled by
a rosy job outlook and the expected shortage of power plant workers over the next 10
to 15 years.
Nationally, as well as within North
Dakota, the energy industry is facing
anticipated technician worker shortages of
up to 50 percent. Working in partnership
with industry to deal with the approaching
shortage of multi-skilled technicians, BSC
has put in place the education and training
necessary to prepare a workforce for reliable
and safe generation, transmission and distribution of electric power.

Bismarck State College students benefit from handson experience with a simulator donated by Great
River Energy.

Representatives from power and utility
companies form an advisory board that
assists BSC faculty in developing curriculum for the online classes. Because of
the success of its campus program, BSC
was able to convert the energy technology degree programs to an online format
in 1999 with funding from the National
Science Foundation (NSF). In 2002, another NSF advanced technology education
grant of $900,000 launched the Electrical
Transmission Systems Technology online
program. Today, BSC and its energy programs have become nationally recognized
with graduates working in 47 states at a
placement rate of more than 95 percent.
Mike Hummel, president and general
manager of BNI Coal Inc. in Bismarck,
says North Dakota’s skilled worker turnover between 2008 and 2018 will be
significant. Locally and nationally it is
critical that the existing energy workforce
be replaced with skilled workers. Industry
leaders have indicated that workforce is not
currently available, nor is there the time for
a worker to develop the necessary knowledge on the job. BSC’s training offers
industry an answer to its need for a skilled
workforce, typically reducing on-the-job
training time by up to three years.
“Our vision is to become a national energy center that brings together education,
energy and the environment in new ways
to provide educational and training opportunities to learners anytime, anywhere,”
said BSC President Donna S. Thigpen. ◆

BSC’s Career and Technology Institute
could be under construction in 2005, if fundraising progresses as planned. Basin Electric
Power Cooperative in Bismarck, North
Dakota was the first major contributor to the
campaign with a $2 million gift presented in
June 2003. For further information, visit
www.bismarckstate.edu.
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FutureGen continued from page 58
Recognizing the importance of broad
industrial participation in the effort, these
charter companies welcome the participation of other coal-based electricity generatorss and coal producers who commit to
the goals of the FutureGen project and the
Alliance’s principles, and who would share
co-funding for the project. As the project
develops, opportunities for participation by
technology vendors and the scientific community will be created.
The charter companies envision significant stakeholder involvement and educational activities as a vital component of the
FutureGen project. As one of mechanisms
for stakeholder involvement, the Alliance
has formed associations with key industry
organizations around the world, including:
• American Coal Council (North America)
• Central Research Institute for the Electric
Power Industry (Japan)

• Edison Electric Institute (North America)
• Electric Power Research Institute
(North America and worldwide)
• International Energy Agency Greenhouse
Gas R&D Programme (Europe and
worldwide)
• National Mining Association (North
America)
• World Coal Institute (Europe and
worldwide)
Over the life of the initiative, these organizations will serve as an indispensable outlet
for dissemination of technical results.
Summary
While many uncertainties remain surrounding climate science and the levels
to which traditional pollutants must be
reduced, the future seems certain to bring
ever-tightening regulatory constraints on
coal. One of the best opportunities at our

disposal for getting ahead of this trend
is the development of cost-effective advanced technology. FutureGen promises
to be one such technology that may give
us the opportunity to cost-effectively address the potential risks of climate change
and reduce traditional pollutants to ultralow levels while simultaneously expanding
domestic and global markets for coal. ◆

Sources: U.S. Department of Energy and
FutureGen Industrial Alliance.
Author Ken Humphreys, Battelle, can be
reached at humphreysk@battelle.org.

BUSINESS IS OUR PLEASURE
THE

NEW

TE X A S

WE S T I N S T O N B R I A R R E S O R T H A S E A R N E D A
R E S O R T S , W I T H E XE M P L A R Y S E R V I C E S E T I N

REPUTATION AS A STAR AMONG
A FASHIONABLE BACKDROP.

• #1 Westin Resort in 2002 for overall customer satisfaction
• Tom Fazio designed 18 hole championship golf course
• Banquet and catering accommodations with 25,000 sq. ft.
of ﬂexible event space
• Pamper yourself in The Face & Body Resort Spa
• Outdoor terrace seating overlooking the lagoon-style
pool and golf course
• Featuring Westin’s Heavenly BedsTM
• Award Winning Legacy Grill Restaurant

Call us at 972-668-8000

THE WESTIN
STONEBRIAR RESORT
NORTH DALLAS
1549 Legacy Drive • Frisco, Texas 75034
www.westin.com/stonebriar
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UNITED POWER INC.
CRUDE
PRODUCTS
RESIDUAL
WEATHER
COAL & EMISSIONS
FUTURES

United Power Inc. Comprehensive Energy Brokerage & Consulting for the
world market since 1980, including our COAL
service in Eastern and Western U.S. barge

Division: providing physical and financial brokering
and rail coal markets; and our growing EMISSIONS

Division: providing brokering services in SO2, NOX, Reclaim and Emission Reduction Credits.
For more information, visit our website: www.unitedfuels.com, or call:
COAL Division: Evansville, Indiana 812-473-5810 / Wilton, Connecticut 203-762-8493
EMISSIONS Division: Houston, Texas 281-340-8300
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C O A L

Some like it hot.
Demand for coal is heating up. Enhanced
combustion and environmental technologies,
combined with a stable supply and great economic
value, make coal a logical fuel choice.
Another logical choice? Black & Veatch. Having
been involved with more than 46,000 MW of coalfired generation, Black & Veatch is the world leader
in engineering, consulting and construction of coalfired power generation. Validated research shows
Black & Veatch designs increase plant availability
by an incredible 7 percent when compared to other
coal-fired plants.
Whether you’re building a new plant or optimizing an existing one, our experience can save you time
and money. So don’t get burned. Work with the best.
Work with Black & Veatch.
There are no limits to
the challenges you face or
the solutions we deliver.
For energy, water and
information services, call
the infrastructure experts.
Black & Veatch. Every
project, every day, we’re
Building a World of
Difference.
Wisconsin Public Services Corporation
Weston Unit 4 Addition

For more information on existing and new coal-fired generation
services, call 877-355-7100 or visit us at www.bv.com.
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