
ISSUE 2 • 2007

FGD Gypsum’s 
Place in  
American  
Agriculture
World of Coal Ash Conference

Asia-Pacific Conclave on Coal  
Combustion Products

ACAA Membership Directory 2007

PRSTD STD
US POSTAGE PAID
FARGO ND
PERMIT #1080

Applications, Science and Sustainability of Coal Ash



SOLID TEAMWORK

 For innovative fly ash solutions- 
from optimum concrete performance 

to groundbreaking new products,  Boral 
is a solid choice.  With our superior 

services and industry knowledge, Boral is 
uniquely positioned to take your business 
to new heights.

www.boralmti.com 
1-800-964-0951



Issue 2 2007 Ash at Work   •   1

Table of Contents

Published for:

American Coal Ash Association 

15200 E. Girard Ave., Suite 3050

Aurora, CO 80014

Tel: 1-720-870-7897

Fax: 1-720-870-7889

www.acaa-usa.org

www.FGDProducts.org

Publisher

Lester Publications, LLC

2131 NW 40th Terrace – Suite A

Gainesville, FL 32605

Main Line: 1-877-387-2700

President

Jeff Lester

Sales Director

Sean Davis 

Editor

Bonnie Winter Fedak 

Art Director

Hans Jensen

Design & Layout

Andy Carney

Candice Tonelete

Executives

Shannon Evans  

Louise Peterson 

Jennifer Shurvell

Kari Morgan

© 2007 Lester Publications, LLC. All rights reserved. 

The contents of this publication may not be 

reproduced by any means, in whole or in part, 

without the prior written consent of the publisher.

Printed in Canada.

Please recycle where facilities exist.

For reprint information, contact 

Lester Publications LLC at (877) 387-2700

Statements of fact or opinion are the responsibility 

of the authors and do not imply an opinion on the 

part of the officers or members of the American 

Coal Ash Association.  All rights reserved.  

Materials may not be reproduced or  

translated without written permission. 

ISSUE 2  •  2007

Table of Contents

. Message from the ACAA Executive Director. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 4

. Green Highways Partnership Update 
By Dave Goss,  American Coal Ash Association. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  7

.R ehabilitating Asphalt Highways 
By Tarunjit S. Butalia,  Ohio State University. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  11

. CCP Experts Gather in India 

By Melissa Burke,  American Coal Ash Association. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  17

.F GD Gypsum’s Place in American Agriculture 
By Chad Haynes, Ph.D., U.S. Department of Agriculture, Agricultural Research Service. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  22

. Waste Not, Want Not: Promoting Sustainability 
By Anne Weir,  Association of Canadian Industries Recycling Coal Ash (CIRCA). .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  26

. Coal Combustion Products Industry Educational Challenge 
By David Goss and Melissa Burke,  American Coal Ash Association. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  32

.F ly Ash Benefits Building Industry 
By Nisha Vyas Mahler, Century Products LLC. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  36

.T echnology Meets Aggregate 
By Charles Wilson, INNERT Co. and Christopher Swan, E3 Innovative Materials . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  41

. World of Coal Ash Conference   
By Melissa Burke,  American Coal Ash Association. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  45

. 2007 American Coal Ash Association Membership Directory. . . . . . . . . . . . . . . . .                  50

.I ndex to Advertisers. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                          55

Applications, Science and Sustainability of Coal Ash

Cover Photo:  Flue gas desulfurization 
(FGD) gypsum offers the agriculture in-
dustry a material that enhances soil quality, 
while promoting global sustainability. In this 
issue of Ash at Work, Chad Haynes, Ph.D., U.S.  
Department of Agriculture, explores “FGD 
Gypsum’s Place in American Agriculture.” 
Also, see page 55 for details on the upcom-
ing workshop, “Agricultural and Industrial 
Uses of FGD Gypsum.”
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T he entire CCP industry lost a longtime advocate 
when Mr. John Faber passed away on Feb. 27. As 
many of you know, John was one of the visionaries 
that realized fly ash, bottom ash and boiler slag (and 

later other materials) could be effectively used in many applica-
tions without harm to the environment and to great technical 
and economic advantage.

In March 1967, John and his colleagues conducted the first sym-
posium on fly ash utilization, which was held in Pittsburgh. The 
Edison Electric Institute, the National Coal Association and the 
Bureau of Mines sponsored this event attracting more than 500 
participants, from the United States, Canada and Europe. The 
symposium featured 27 formal presentations by leading ex-
perts on all major phases of fly ash production, utilization and 
research. This event subsequently led the way for hundreds of 
international symposia, meetings, workshops and courses on 
CCP management and use. WOCA 2007 was but the latest in a 
distinguished record of events serving the industry and helping 
spread the good word about CCPs.

While looking over historical files in preparation for this edito-
rial, I realized that many of the issues that John, Al Babcock, 
Oscar Manz and many others were confronting, were not at all 
unlike those we talk of today. Topics in that first conference in-
cluded: "Producing Specification Fly Ash," "Fly Ash in Agricul-
ture," "Public Concern for Environmental Improvement," and 
"Fly Ash in the Future." Weren’t most of these same issues ad-
dressed this year at WOCA? A second realization I encountered 
was that although ACAA has a pretty good collection of histor-
ical resources from the early years, our collection is not com-
plete. We are missing some of the early issues of "Ash at Work" 
(the newsletter), documents known as Executive and Technical 
memorandums (from the late 1980s and early 1990s), Process 

and Technical Data documents (1970s) and probably other ma-
terials of which we aren’t aware. Thanks to Oscar Manz and 
Tony DiGioia, who loaned the association many of their per-
sonal papers for incorporation into our Resource Library, some 
of the missing items have been located. If, however, you have 
any early National Ash Association or ACAA printed materials 
you would be willing to donate or loan to us, we would like to 
add more to our archives.

In 2008, we enter our fourth decade as one of the world’s lead-
ing resources for CCP information and outreach. Much has 
changed in the industry since the National Ash Association 
(ACAA’s predecessor) was established in 1968. Flue gas desul-
furization was perhaps an expectation if not a product stream. 
Today, FGD gypsum has a tremendous potential for new mar-
kets and beneficial use. Similarly, clean coal technologies hold 
promise for the utility industry and we need to be ready to ad-
dress the new products that will be created by these systems. 
We are looking at that issue and how ACAA may want to ad-
dress both the diversity of products we see today, as well as the 
sustainable contributions this industry makes to the global 
environment. Also, ACAA is looking at how we may want to 
celebrate the anniversary that 2008 will represent. Most of us 
enjoy a celebration, unless we are counting off another large 
numbered birth date. Expect some interesting changes to 
ACAA later this fall and next year.

As we approach our 40th year as an organization, we need to be 
mindful of both the past and the future. Visionaries like John 
helped set the path for those of us who are here today. Likewise, 
we are defining the future of this association and other CCP or-
ganizations by the work and research we are conducting today. 
History offers a valuable hindsight that can be incorporated 
into a vision for the future.❖

History offers 
a look into 
the future
By David Goss, American Coal Ash Association

Message from the ACAA Executive Director



Providing Support Services for the Power Generating Industry

Ash Processing

Beneficial Reuse of Byproducts

Waste Pond Maintenance

Dewatering Techniques

Material Handling, Stabilization, 
Loading and Hauling

Commercial Scaffolding

Dredging

Landfill Design, Construction
and Management

Facility Maintenance

Earthwork Site Development
and Excavation

Environmental Maintenance

779 Prather Road
Felicity, Ohio 45120

513-876-2246
www.utterconstruction.net

UTTER POWERPLANT &
EARTHWORK SERVICES



Handling fl y ash?
Come to the source for 

complete systems.
No one piece of equipment will manage fl y ash. It requires a 
system of components, all working smoothly together. Rely on 
DustMASTER as your single source. From mixers, to silos, 
to conveyors, to installation and training, DustMASTER offers 
everything you need. All American-made. Don’t settle for a 
piecemeal approach to fl y ash management. Call DustMASTER 
and get the complete solution.

 190 Simmons Avenue
P.O. Box 10
Pewaukee, WI 53072
800-756-4937
262-691-3184 (F) 

www.dustmaster.com
info@dustmaster.com

 A Division of Mixer Systems, Inc.

M A D E  I N  U S A

DUSTMASTER HALF PAGE FINAL.indd   1 5/25/07   9:51:23 AM

Ameren’s commitment to environmental stewardship is refl ected in our 
mission statement, core values, and our strategies to achieve excellence. 

Our support of the benefi cial use and recycling of Coal Combustion Products
is a critical part of our pursuit of excellence.

Whether you are a contractor searching for an engineered fi ll product, 
a manufacturer in need of a mineral fi ller alternative, or innovator looking 
to partner in product development, Ameren may be your answer.

If you fi nd yourself in need of ash in the Midwest, give us a call, or visit our 
website at http://www.ameren.com/afs.

RECYCLED ENERGY

AmerenEnergy Fuel & Services

Ameren_Is1_07.indd   1 12/18/06   12:40:15 PM



Issue 2 2007 Ash at Work   •   7

T he Green Highways Partner-
ship (GHP), first envisioned 
in June 2004, has gathered 
momentum in a quiet, but 

widely encompassing way, like a tide 
slowly rising. A visit to the GHP Web 
site (www.greenhighways.org/) reveals 
the number of partnerships formed 
within EPA Region 3 — a lengthy and 
impressive list. Organizations as diverse 
as the Maryland State Highway Admin-
istration, the Industrial Resources Coun-
cil, Villanova University, the National 
Ready Mixed Concrete Association, the 
Conservation Fund, the Chesapeake Bay 
Watershed Agreement, and many others 
are collaborating on specific initiatives. 
Processes and programs incorporate the 
GHP vision of integrated planning, reg-
ulatory flexibility and market-based re-
wards into day-to-day construction and 
reconstruction of roads and highways in 
the mid-Atlantic region. 

Of particular interest to ACAA and its 
members is the work of the Reuse and 
Recycling Team. Co-chaired by Maria 

Vickers of the EPA Office of Solid Waste, 
Jason Harrington of the Federal High-
way Administration, and Dave Goss of 
ACAA, this team has been developing 
concepts and resources for industrial 
materials use. The GHP Web site page 
for the team (www.greenhighways.org/
reuse_Recycling.cfm) is populated with 
information on industrial materials, 
including coal combustion products. A 
number of popular ACAA and industry 
publications are available to download. 
Another link to EPA guidance docu-
ments is accessible, providing many 
more resources and case studies about 
EPA programs in support of GHP goals. 

The ACAA is involved in planning a 
workshop at the Conference Center at 
the Maritime Institute outside Baltimore 
in late August. The event will target state 
transportation and regulatory officials 
from Maryland, Virginia, Pennsylvania 
and surrounding states to identify op-
portunities and barriers to using indus-
trial materials. Regulatory and market 
issues will be addressed to encourage the 

wider use of CCPs, foundry sands, iron, 
steel slags and similar materials through 
specification change and contractor ac-
ceptance. The MDSHA’s Soils and Ag-
gregates Technology Division is taking 
a leadership role, along with the FHWA, 
in inviting specific state officials, con-
tractors and planners to this workshop. 

National publications, including Waste 
News, U.S. News & World Report, Engi-
neering News Record, Better Roads and 
Surface Transportation have all featured 
articles about the GHP. Recently, the 
American Concrete Pavement Associa-
tion recognized Dominique Lueckenhoff 
as the first recipient of its Outstanding 
Health, Safety and Environmental Stew-
ardship award. Gerald Voight, ACPA 
president and CEO stated, “The Green 

Green Highways 
Partnership Update
By David Goss,  American Coal Ash Association
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Highways initiative should not be con-
fused as window-dressing for environ-
mental regulations. It is truly a program 
that balances environmental, economi-
cal and societal needs, which is to say 
the common goal is to meet the needs of 
all stakeholders.”  

The EPA’s support for this program ex-
tends outside Region 3. There is a grow-

ing interest across other regions, as well. 
Regional staff in Atlanta, Chicago, Den-
ver and San Francisco report receiving 
inquiries from state and private entities 
about developing partnerships in their 
areas. Although the program has not 
been officially expanded nationally, it’s 
clear the concept is well-regarded and 
doable. In many ways, the GHP supports 
the changes evolving from the agency. 
The EPA today is less focused on com-
pliance and enforcement and is instead 
looking at ways to promote both pollu-
tion prevention and sustainability.  

Other long-term goals driving EPA re-
search involve developing, applying and 
demonstrating innovative technologies 
that solve environmental problems and 
provide sustainable outcomes. Form-
ing private and public partnerships to 
address challenging construction proj-
ects is one way to implement this goal. 
For example, a recent workshop at the 
University of Maryland challenged 
participants to integrate GHP concepts 
into planning for the design and even-

tual reconstruction of the U.S. Highway 
301 Corridor in the Waldorf, Md. area. 
State officials are working with local citi-
zens, environmental groups, engineers, 
materials providers and contractors 
to implement the best environmental 
management and construction practices 
possible when designing this project. 
Using CCPs and other industrial materi-
als was one of the three primary topics of 
discussion. Opening up discussions like 
this well before a project begins will offer 
our industry an opportunity to provide 
information and demonstrate the mul-
tiple uses of our materials to designers 
and planners so they can specify their 
use where appropriate. 

As the GHP gathers momentum, the 
process may bring transportation sector 
changes that promote new concepts and 
different approaches. Collaboration be-
tween states, federal agencies and private 
groups could accomplish actions that 
were thought impossible 10 years ago.❖

the Green Highways partnership con-
nects diverse interests to promote best 
practices in environmental management 
and construction.  a recent workshop at 
the university of maryland encouraged 
these practices for the U.S. Highway 301 
corridor project, now in the planning phase. 
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This article first appeared in the February 2007 issue of Asphalt 
Contractor and is reprinted with permission from the author.

M uch of the almost two million miles of asphalt 
roadways in the United States are severely dis-
tressed and in need of repair or replacement. Over 
the last few decades increasing traffic demands 

combined with decreasing funding for repairs, environmental 
concerns and an emphasis on safe, efficient transportation sys-
tems have stimulated research and field demonstration projects 
to explore methods to reuse and recycle pavement materials. 

In response to this need, the Department of Civil and Environ-
mental Engineering and Geodetic Science at Ohio State Univer-
sity has partnered with the two fastest growing counties in Ohio 
(Delaware and Warren) to construct and monitor two pavement 
sections where failing asphalt pavements were recycled in 2006 
using Ohio coal-generated fly ash as a cementing agent. 

“The value of this technology and demonstration project to the 
contractor is at a minimum two-fold,” says Chris Anspaugh, con-
struction manager, Base Construction. “With the price of cementi-
tous additives continuing to rise, in part due to the substantial en-

ergy costs involved in producing them, it would be of value to the 
contractor – from a competitive standpoint – to have alternative 
products available that will achieve the same end results. 

“Secondly, the contractor needs testing data available that can 
be submitted to the owner to assure them the product will per-
form as we are claiming,” he continues. “This research will go a 
long way in providing that information.” This project will dem-
onstrate that when non-concrete quality fly ash in combina-
tion with lime or lime kiln dust are properly incorporated into 
full-depth reclamation reconstruction of a flexible pavement, 
the use of fly ash can be economically attractive while offering 
increased structural and service performance, and should not 
lead to a degradation of environmental quality.

On this FDR research preservation project, the complete depth 
of the flexible pavement section – consisting of the asphalt  
layer, base, sub-base and a pre-determined amount of the  
underlying existing subgrade soil – was uniformly pulverized, 
blended with chemical additives (Class F fly ash in combination 
with lime or lime kiln dust) and compacted to construct a new 
stabilized-base course. An asphalt overlay was then placed over 
the stabilized base. Class F fly ash in itself is not self-cementing. 

Rehabilitating  
Asphalt Highways
Coal fly ash used on Ohio full-depth reclamation projects
By Tarunjit S. Butalia, Ohio State University 

Asphalt placed over treated pavement base materials.
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It needs additional lime to undergo a cementitous reaction. It’s im-
portant to note that fly ash, when used in combination with lime or 
lime kiln dust, performs two important functions in FDR work: 

Fly ash provides the silica and alumina needed for cementi-•	
tous reaction with lime to increase the strength, stiffness, and 
durability of the stabilized-base layer.
Fly ash acts as a mineral filler to fill the voids in the granular •	
pulverized pavement mix, reducing the permeability of the 
FDR stabilized base layer. 

Lime or lime kiln dust by itself will not provide adequate 
stabilization for pavement materials deficient in silica and 
alumina. The addition of fly ash is necessary for cementitous 
reactions to occur.

Construction Projects
Delaware County (just north of Columbus) is the fastest grow-
ing county in Ohio. In collaboration with the Delaware County 
Engineer’s Office, Section Line Road between State Route 42 
and Home Road was selected for FDR reconstruction in 2006.

The pavement sampling and design was carried out by EDP 
Consultants under the supervision of OSU. A total of nine sec-
tions were constructed using the following six mixes:

4 percent lime with 6 percent fly ash, 8-inch stabilization •	
depth (0.7 miles). 
5 percent lime kiln dust with 5 percent fly ash, 8-inch stabili-•	
zation depth (0.6 miles). 
3 percent lime kiln dust with 1.4 gallons per square yard •	
emulsion, 8-inch stabilization depth (0.7 miles).
5 percent cement, 12-inch stabilization depth (0.8 miles). •	
2 percent cement with 1.6 gallons per square yard emulsion, •	
8-inch stabilization depth (0.3 miles). 
5-inch mill and fill (two 0.1-mile sections at the north and •	
south ends of the project, as well as a 0.7-mile and 0.1-mile 
section near the middle of the project).

The FDR rehabilitation of the section Line Road was com-
pleted in five phases. Milling removed 5 inches of the existing 
pavement asphalt surface followed by pre-pulverization of the 
remaining pavement materials to specified depths. The third 
phase involved treating the pulverized pavement materials with 
the six admixtures outlined above. Water was then added to the 
mix and it was compacted immediately. The last phase involved 
resurfacing the pavement with 5 inches of hot mix asphalt. 

In Warren County, just south of Cincinnati, failing pavement 
was sampled and an appropriate mix design was carried out 
by EDP Consultants again under the supervision of OSU. Two 
sections were constructed as follows:

Material before mixing (left) and after mixing (right).  
Note the fly ash on the left side.

ACAA_Is2_07_09_16.indd   12 7/24/07   11:45:27 AM
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4 percent lime with 6 percent fly ash, 12-inch stabilization •	
depth (0.32 miles). 
5-inch mill and fill (0.08 miles).•	

The five-phase FDR rehabilitation included milling and removal 
of 4 inches of the existing pavement asphalt surface. Secondly, the 
remaining pavement materials were pre-pulverized to a depth of 
12 inches. The third phase involved treating the pulverized pave-
ment materials with lime at an application rate of 4 percent and 
allowing the material to mellow for a 24-hour period. 

After the mellow period, 6 percent fly ash from Zimmer power 
plant of Duke Energy was blended into the mix to a depth of 
12 inches. Water was added to the mix and it was compacted 
immediately. The last phase involved resurfacing the pavement 
with 4 inches of hot mix asphalt.

Pavement instrumentation 
and monitoring
During construction, the Delaware and Warren pavement 
sections were instrumented with the following structural and 
environmental monitoring devices:
 

Strain gauges at bottom of asphalt layer.•	
Pressure cells at bottom of stabilized-base layer.•	
Pore pressure devices at bottom of stabilized-base layer.•	
Linear Variable Displacement Transducers (LVDT)  •	

for measuring vertical deflections of pavement. 
Lysimeters installed within the stabilized base to monitor •	
leachate quality.

Data collection from the above monitoring devices is being 
carried out on a quarterly basis. Falling Weight Deflectometer 
(FWD) tests (to measure pavement load deflection behavior, 
resilient modulus of pavement layers and subgrade soil, and 
base structural layer coefficient) are being carried out by the 
Ohio Department of Transportation. The FWD tests carried out 
on the pavement before and immediately after completion of 
rehabilitation show that FDR of the pavements with fly ash 
(and lime or lime kiln dust) increased the elastic modulus of 
the base layer. The fly ash sections exhibited elastic moduli of 
base layers similar to cement and cement plus emulsion sec-
tions. FWD tests will continue to be carried out twice a year 
to determine the longer term elastic moduli of the various sec-
tions constructed in this project.

Objective and goal
The overall objective of this work is to demonstrate the effec-
tive use of Class F fly ash in combination with lime or lime kiln 
dust in the FDR of asphalt pavements. This is done by estab-
lishing field-verified relationships for the service performance, 
structural and environmental behavior of FDR pavements con-
structed using lime-activated fly ash. 

Compaction of the FDR base layer in Delaware County.

ACAA_Is2_07_09_16.indd   13 7/24/07   11:45:38 AM
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There are four interrelated activities. In the first, laboratory stud-
ies specifically designed to investigate the physical, chemical, and 
engineering properties of fly ash FDR mixes were conducted. 
This allowed the research team to determine the optimal material 
mixes that were implemented in the two pavement preservation 
projects. In the second activity, the two highway pavements that 
were constructed and instrumented in 2006 will be monitored 
for two years. This is to obtain robust field results on the structur-
al, service and environmental performance of field-constructed 
FDR bases. In the third activity, existing flexible pavements 
constructed in Ohio using FDR will be investigated to allow for 
evaluation of the performance of existing projects for which no 
performance data has been collected to date. Lastly, the existing 
outreach and technology transfer efforts of the Coal Combustion 
Products (CCP) Extension Program at OSU will be focused on 

county, state, and federal transportation officials and other end 
users of the technology.

Environmental Benefits
In addition to demonstrating the technology itself, these 
projects address a very important environmental issue, says 
Professor William Wolfe of OSU’s Department of Civil and 
Environmental Engineering and Geodetic Science. 

“Since the production of one ton of cement produces about one 
ton of carbon dioxide, which is then released into the atmo-
sphere,” he says, “the widespread replacement of cement with 
fly ash in roadway reconstruction will result in significant re-
ductions in the generation of this greenhouse gas.”

The OSU pavement instrumentation 
is installed at the bottom of the FDR 
layer (left to right) — pressure cell, pore 
pressure device and LVDT base — in 
Delaware County.
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This three-year project at OSU, totaling over $2 million, is funded 
primarily by the Ohio Coal Development Office of the Ohio Air 
Quality Development Authority with additional support from the 
Delaware County and Warren County Engineer’s Offices, Base 
Construction, Carmeuse NA, Headwater Resources, and others.

“Last year, two counties in Ohio used Ohio coal-generated fly ash 
in reclaiming failed asphalt pavements,” says Mark Shanahan, ex-
ecutive director of the Ohio Air Quality Development Authority, 
which manages the Ohio Coal Development Office. “This result-
ed in more durable highway infrastructure and promoted the re-
cycling of pavement materials and coal combustion byproducts, 
both of which would otherwise have been landfilled.” 

Greg Samios, project manager of EDP Consultants Inc. adds, 
“The unique opportunity of a comparative mix design study 
has enabled EDP Consultants to increase our knowledge and 
understanding of how different chemical additives may benefit 
the recycling industry.”❖

							     

Dr. Tarunjit S. Butalia, P.E., is a research scientist and coal combus-
tion products coordinator for the Department of Civil and Environ-
mental Engineering and Geodetic Science at Ohio State University.

This article can be accessed through the following link to the 
Asphalt Contractor Web site: http://www.forconstructionpros.
com/print/Asphalt-Contractor/Features/Rehabilitating-Asphalt-
Highways/2FCP4421
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Last year India produced 130 million tons of CCPs, 
about 10 million more than the United States. This 
amount is projected to more than double within 10 
years, according to Dr. A.K. Chattergee, executive di-

rector of the Coal Ash Institute of India. The Institute hosted 
the Asia-Pacific Conclave on Coal Combustion Products in 
Kolkata, India, Feb. 23 to 25, 2007. The event gathered experts 
throughout the region and the West to discuss technologies 
and practices for increasing CCP use.

More than 200 people attended, representing seven countries, 
and 12 states within India, encompassing a broad range of in-
terests from the power industry to consulting firms, cement 
producers, coal companies, asbestos-cement industry, research 
and academia, coal ash handling companies, ash processing 
companies, ash brick makers, environment specialists, indi-
vidual experts, entrepreneurs, traders and others.

The event’s keynote was delivered by Shri Mrinal Banerjee, 
West Bengal’s minister of Power and Non-conventional Energy 
Sources and Labor Departments. He emphasized the industrial 
and social relevance of using CCPs and urged participants to 

press clippings featuring local media coverage of the conference.

Last year India produced 130 million tons of CCPs, 
about 10 million more than the United States. This 
amount is projected to more than double within 10 
years, according to Dr. A.K. Chattergee, executive di-

rector of the Coal Ash Institute of India. The Institute hosted 
the Asia-Pacific Conclave on Coal Combustion Products in 
Kolkata, India, Feb. 23 to 25, 2007. The event gathered experts 
throughout the region and the West to discuss technologies 
and practices for increasing CCP use.

More than 200 people attended, representing seven countries, 
and 12 states within India, encompassing a broad range of in-
terests from the power industry to consulting firms, cement 
producers, coal companies, asbestos-cement industry, research 
and academia, coal ash handling companies, ash processing 
companies, ash brick makers, environment specialists, indi-
vidual experts, entrepreneurs, traders and others.

The event’s keynote was delivered by Shri Mrinal Banerjee, 
West Bengal’s minister of Power and Non-conventional Energy press clippings featuring local media coverage of the conference.

ccp experts 
GatHer in 
inDia
coal ash institute of india 
hosts asia-pacific conclave  
on coal combustion products
By Melissa Burke, American Coal Ash Association
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view resource management from the perspectives of demand, 
supply and value.

The event featured two segments: an exhibition and sympo-
sium comprising two plenary sessions; two special sessions 
and six technical sessions, in which 31 papers were presented. 
Discussion covered regulatory norms and practices along with 
management systems in respective countries.

The American Coal Ash Association’s Melissa Burke repre-
sented the United States, along with Tarun Naik of the Uni-
versity of Wisconsin in Milwaukee. Burke’s presentation shared 
market challenges and opportunities including details on the 

potential impact of new regulations, as well as the successes of 
industry partnerships, such as the Coal Combustion Products 
Partnership of the U.S. Environmental Protection Agency and 
the Industrial Resources Council of the U.S. National Recycling 
Coalition. She invited participants to attend the World of Coal 
Ash conference featured in this issue of Ash at Work (on pages 
45 to 49). Naik offered insights on increasing fly ash in concrete 
and building products. Also representing the West was Profes-
sor Ravindra Kumar Dhir, University of Dundee, Scotland. He 
discussed the feasibility of using conditioned and lagooned fly 
ash in concrete. German native Geor Dirk, owner of Dirk India 
Pvt. Ltd., delivered what many considered a somewhat contro-
versial issue – blending fly ash directly into concrete instead of 
using pozzolonic portland cement.

The conference featured many distinguished speakers from 
throughout the Asia-Pacific region, including: Dr. Sangmin 
Nam of the United Nations Economic and Social Commission 
for Asia-Pacific, Bangkok, Thailand; P. K. Basu, executive di-
rector of the Calcutta Electric Supply Corporation Ltd., New 
Delhi; and Dr. Vimal Kumar, advisor, Fly Ash Utilization Pro-
gramme, Department of Science and Technology, Government 
of India. India’s coal is about 30 percent ash. Low-ash coal is of-
ten imported or beneficiated as partial replacement of domestic 
supply for power generation. With energy demands rapidly in-
creasing in India and throughout the Asia-Pacific region, CCP 
use is becoming exponentially critical.

Sahjanand Enterprises of Kolkata, India demonstrated its com-
mercial success replacing red clay bricks with bricks made with 
fly ash. Their exhibit featured brick-making technology. Other 

Shri Mrinal Banerjee delivers his keynote address to an audi-
ence of nearly 200 people gathered to share the technologies 
and practices for increasing CCP use.

A ribbon-cutting ceremony begins the Asia-Pacific Conclave on Coal Combustion Products at the Hotel Taj Bengal in Kolkata, 
India. Pictured are Dr.  A.K. Chattergee, executive director of the Coal Ash Institute of India; Shri Mrinal Banerjee, minister of 
Power and Non-conventional Energy Sources and Labor Departments for the Government of West Bengal, India; and others 
who helped organize the event.
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Sahjanand Enterprises demonstrates its fly ash brick technology during the exhibition at the Asia-Pacific Conclave on Coal Combustion Products.

firms presented ceramic tiles, porous ceramics and flux-blend-
ed ceramics using fly ash.

The conference also explored using fly ash in agriculture, with 
such topics as standardizing an intrinsically variable material; 
resolving conflicting results of food-chain bioaccumulation 
due to repeated use of fly ash in soil; preventing leaching and 
percolation losses; concentrating nutrients in fly ash so that 
large bulk uses could be brought down in quantity and volume; 
and achieving success in biological treatment of fly ash such as 
in vermicomposting.

One session concluded that a high potential for carbon trading 
exists in India, following discussions – presented and discussed 
in detail – on identifying, documenting and registering projects.

The conclave concluded with recommendations for the Indian 
government to reach two national objectives: “Power for All 
2012” and “100 percent ash utilization by 2014.” As India pur-
sues increasing power generation to meet its needs, the conclave 
urged greater investment in research and development related 

to new technologies and their impact on fly ash beneficiation 
and value. The conclave proposed that government enforce the 
use of coal combustion products.

Recommendations also targeted the power, construction, fi-
nance and transportation industries. The Coal Ash Institute 
of India plans to increase awareness campaigns aimed at ther-
mal power station engineers so they better understand how 
to assess coal combustion products as commercial resources. 
The cement and concrete industry “should look afresh on the 
techno-commercial merits of using fly ash directly in concrete 
instead of, or in the form of factory-made PPC (pozzolanic 
Portland cement).” The conclave also urged a more concerted 
involvement of financing institutions in “assisting installation 
of ash-based products … researchers in India often find it dif-
ficult to commercialize new technologies.” ❖

							     

For more information and a copy of the proceedings, please  
contact: newwave@vsnl.com. 
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A priority focus of agricultural 
research is to maintain and 
improve the condition of the 
nation’s natural resource base 

to sustain production of food, feed, fiber 
and energy crops. Two important parts 
of this activity are protecting watershed 
health to ensure clean and abundant wa-
ter and enhancing the quality of soils to 
maintain productive working cropland. 
Soils can be degraded through natural 
forces (wind, water, temperature ex-
tremes) and human activities (agricul-
ture, construction, mining). These forces 
and activities can result in accelerated 
soil erosion, loss of organic matter, soil 
compaction, accelerated soil acidifi-
cation, and buildup of sodium, other 
soluble salts and toxic trace elements. 
Degraded soils result in reduced crop 
yields; require greater inputs of fertilizer, 
water and energy for crop production; 

and pose a greater risk of damage to wa-
ter, air and wildlife resources. Soil degra-
dation is a major problem in the United 
States and internationally with approxi-
mately one acre in six considered to be 
impaired to some extent. The U.S. De-
partment of Agriculture – Natural Re-
sources Conservation Service estimates 
that 100 million acres of cropland in the 
United States are susceptible to erosion. 
Measures to control erosion and other 
causes of soil degradation are needed to 
maintain the productive capacity of U.S. 
agriculture while protecting soil, water 
and air resources.

Many agricultural, industrial and mu-
nicipal materials are generated each year 
that may be appropriate as soil amend-
ments to reclaim or improve degraded 
soils. Some materials such as Coal Com-
bustion Products (CCPs) are already be-

ing used to a limited extent in agricultur-
al applications, but broader use of some 
of these materials could make a major 
contribution to the sustainability of agri-
cultural systems. Using CCPs in agricul-
ture would promote recycling, reduce or 
eliminate disposal costs, reduce energy 
inputs for agricultural operations, and 
provide low-cost materials to agricultural 
producers. To be useful in agriculture 
the CCP would need to have a number 
of characteristics: (1) the material would 
need to have physical and chemical 
properties that would allow it to address 
one or more topics such as control of 
soil erosion, improve water infiltration, 
storage and use in soils, remediate saline 
and sodic soils, remediate acidic soils, 
serve as a nutrient source for crops, and 
reduce movement of nutrients, sediment 
and agricultural chemicals to water and 
air; (2) the material would need to have a 

FGD Gypsum’s 
Place in American 
Agriculture
By Chad Haynes, Ph.D., U.S. Department of Agriculture, Agricultural Research Service

 
Surface cracks and soil clumps form when saline-sodic, high-clay soil dries out. 
Treatment with FGD gypsum and irrigation water flowing into these cracks 
leaches salts until the aggregates swell and the cracks close up. 
Photo by Peggy Greb
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fairly consistent composition so the out-
come of its use would be predictable; (3) 
the material should be available in large 
amounts at numerous points around the 
country so transportation costs to sites 
where the materials could be used are 
manageable; (4) the generator and the 
agricultural user of the material need to  
be able to make or save money.

Flue gas desulfurization (FGD) materi-
als, generated by removing sulfur di-
oxide from the flue gases of coal-fired 
power plants, offer significant potential 
for use in agriculture. The major use of 
FGD gypsum generated by wet scrub-
bers for sulfur dioxide (SO2) removal is 
currently gypsum panel production. As 
more power plants with wet scrubbers 
and forced oxidation come online, ad-
ditional large volume uses of FGD gyp-
sum, such as agriculture, will be needed. 
Dry scrubber materials, containing sig-
nificant levels of calcium sulfite gener-
ally have been landfilled and present a 
greater challenge for use in agriculture 
than gypsum at this point. For centuries 
mined gypsum, chemically described as 
calcium sulfate (CaSO4 • 2H2O), has 

been used as a soil amendment to sup-
ply plant nutrients and to improve soil 
properties. Benjamin Franklin, one of 
America’s first scientists, promoted the 
use of gypsum as a soil fertilizer. Eugene 
Hilgard, a pioneer in the area of soil sci-
ence, observed the ability of gypsum to 
amend alkali soils in California during 
the 1880s. 

Research to develop beneficial agricul-
tural uses of FGD gypsum has been con-
ducted by university researchers and US-
DA-Agricultural Research Service (ARS) 
scientists. A considerable amount of in-
formation is available about the beneficial 
impact of FGD gypsum application on 
crop yield and crop quality. The solubility 
of gypsum makes it an excellent source 
of calcium and sulfur, both essential nu-
trients for plant growth. Scientists from 
the University of Georgia have shown 
that application of gypsum provides a 
calcium source to crops such as peanuts 
allowing the plants to be productive and 
disease free. The sulfur in gypsum also is 
important for plant growth since sulfur 
deposition in rainfall has dramatically 
decreased over the past 20 years. Sci-

entists from The Ohio State University, 
with financial support from the Electric 
Power Research Institute have initiated a 
program to look at beneficial agricultural 
uses of FGD gypsum at various locations 
around the country.

FGD gypsum can be used to improve 
soil chemical and physical properties. 
ARS scientists from West Lafayette, Ind., 
found that treatment of field plots with 
FGD gypsum significantly reduced soil 
loss and runoff during natural rainfall 
events. Due to its high purity and fine 
particle size, FGD gypsum releases elec-
trolytes quickly and prevents soil surface 
sealing, a leading cause of soil erosion. 
Surface soil sealing also prevents move-
ment of gases such as nitrogen and oxy-
gen into the soil, thereby limiting plant 
metabolism and essential plant processes 
such as biological nitrogen fixation. The 
ARS scientists found larger and healthi-
er plant root systems after FGD gypsum 
application, thereby allowing more ef-
fective use of soil water and nutrients.

ARS scientists from Oxford, Miss., have 
investigated the effects of FGD gypsum 

Samples of runoff water examined by soil scientist Darrell Norton 
were collected from an experimental plot in farmer Ralph Woodward’s 
gypsum-treated cornfield in Carlisle, Indiana.
Photo by Keith Weller 
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on soil properties and erosion in the 
southeastern United States. Soils in this 
part of the country are of poor quality 
and do not capture and store water ef-
ficiently. Therefore, rainfall runoff exac-
erbates soil erosion and adjacent water 
bodies are impaired by sediment and 
nutrients. Since these soils do not store 
water effectively, crops are susceptible to 
the effects of drought. The southeastern 
United States is currently experiencing 
drought conditions, with many loca-
tions running precipitation deficits of 10 
inches or more over the past year. These 
conditions pose a significant challenge 
to farmers in the region. Coal burning 
power plants in this region will increase 
production of FGD gypsum over the next 
10 to 15 years. The researchers in Missis-
sippi have demonstrated that FGD gyp-
sum surface applied at 3 tons per acre to 
a no-till cotton production site dramati-
cally improved soil aggregation and lim-
ited erosion. They also found that FGD 
gypsum improved rainfall infiltration, 
decreased runoff and reduced erosion 
on a high-sodium content degraded soil. 
This research suggests amending the 
erodible soils of the southeastern United 
States with FGD gypsum may provide a 
win-win solution for farmers and coal 
burning utilities in the region.

While a considerable amount of research 
has demonstrated benefits of FGD gyp-
sum, additional research will be needed 
to document the effectiveness, safety and 
environmental benefits of FGD gypsum 
and related materials across a range of 
agricultural uses. Benefits and risks of 
using these materials including bioavail-
ability of trace elements such as mercury, 
 arsenic and selenium will have to be 
determined to satisfy the legitimate con-
cerns of generators, regulators and users. 
More guidelines will need to be devel-
oped for specific uses of FGD gypsum 
to help farmers and their advisors make 
appropriate agricultural management 
decisions. In addition, the environmen-
tal benefits (water quality improvement, 
air quality improvement, carbon dioxide 
emission reduction) resulting from agri-
cultural uses of FGD gypsum will need 
to be fully documented.

Several programs and policies of the 
U.S. Department of Agriculture may 
play a role in implementing more wide-

Severe soil erosion in a wheat field near Washington State University.  
Treating soils with FGD gypsum increases soil aggregation, which can limit erosion. 
Photo by Jack Dykinga
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spread use of materials such as FGD gyp-
sum in agriculture. USDA Conservation 
Programs including the Environmental 
Quality Incentives Program and the Con-
servation Security Program provide farm-
ers technical assistance, cost-sharing and 
financial incentives if they adopt agricul-
tural management practices that provide 
environmental benefits such as improved 
air, water and soil quality.

These programs distribute in excess of 
one billion dollars annually to farmers 
to use practices that protect and enhance 
the environment. To be eligible to receive 
these funds a practice must be recognized 
as a “standard practice” by the Natural 
Resources Conservation Service. For ex-
ample, if FGD gypsum were to be used 
for erosion control and to reduce move-
ment of sediment and nutrients to surface 
waters, it will be necessary to document 
the effectiveness and water quality ben-

efits of the practice across a range of soils, 
climate and agricultural systems. Docu-
mentation of the environmental benefits 
of an agricultural practice or system of 
practices could also lead to farmer par-
ticipation in Environmental Credit Trad-
ing Programs promoted by USDA. The 
2007 Farm Bill is likely to increase fund-
ing in the Conservation Programs and to 
promote increased biomass production 
for conversion to renewable fuels such 
as ethanol and biodiesel. Marginal farm-
land may need to be used to meet bio-
mass production requirements. Many of 
these marginal lands could benefit from 
FGD gypsum application to improve soil 
properties for biomass production and to 
protect surface waters from sediment and 
nutrients in runoff.

Agricultural researchers are very inter-
ested in conducting research that will ex-
pand beneficial agricultural uses of FGD 

gypsum and other CCPs. Development 
of safe and effective uses of these materi-
als will contribute to the sustainability of 
American agricultural systems. Successful 
completion of these activities will require 
a strong partnership involving university 
researchers, USDA, EPA, DOE, American 
Coal Ash Association, Electric Power Re-
search Institute, and state regulatory agen-
cies and utilities. Together we can achieve 
an outcome beneficial to all participants.

					   

Chad A. Haynes, Ph.D., is an American 
Association for the Advancement Sci-
ence (AAAS) Science and Technology 
Policy Fellow at USDA Agricultural 
Research Service, Natural Resources 
and Sustainable Agricultural Systems, 
National Program Staff, Beltsville, 
MD, and can be reached by e-mail at  
Chad.Haynes@ars.usda.gov ❖

Soil scientist Darrell Norton (left) and Ralph Woodward, a cooperating corn farmer,  
assess the effect of field application of gypsum on plant root growth. Photo by Keith Weller
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I ssues surrounding the beneficial use of coal combustion 
products (CCPs) are not unique to the North Ameri-
can market. It is hoped that discussions now underway 
in Europe will encourage greater CCP use this side of 

the Atlantic. The European Commission’s (EC) “Interpretative 
Communication on waste and byproducts”1 breaks new ground 
with its inclusive and constructive approach to the classifica-
tion of materials, products and wastes. This process-oriented 
guideline suggests an empowered role for CCP producers and 
users to qualify materials and claim market value in accordance 
with proven, commercial applications. Potential implications 
for growth in trade and technological advances could encour-
age increased recycling, CO2 offsets and other productivity or 
sustainability improvements.

The focus on end-use applications is a consistent theme in the 
waste/product debate. Distinguishing between waste and product 
can be complex, involving close examination of related and poten-
tial processes and their outcomes, intentional or otherwise.

The European Commission’s February 2007 communication 
offers a progressive distinction between waste and non-waste. 
This guideline sets out to “clarify the legal situation for eco-
nomic operators and competent authorities” and effectively 
disentangles a material’s status with a more positive disposition 
toward classification according to its merits for further use in 
the economy. A simple three-part test defines criteria by which 
a material will not be classified as waste. Further, these defini-
tions are forgiving, i.e., when a material once classified as waste 
can be redeemed to the status of “recovered product” based on 
the merits of a useful application. 

By contrast, definitions of waste and byproduct more tradition-
ally formulated as a component of waste management legislation 
are predisposed to classifying a byproduct material as waste. As-
sociated regulations establish barriers to recycling on the basis of 
a material’s intrinsic characteristics without the benefit of “fur-
ther use” context. The negative connotation conventionally as-
sociated with the term “byproduct” tends to carry over into the 
marketplace, where perception of value and price coalesce. As 
assurance of environmental responsibility falls to the producer 
or end user, testing and permitting costs often demand more 
of their commitments to innovation and sustainability than the 

market can support. Clearly, disincentives to recycling byprod-
ucts for beneficial use are embedded in our system.

The term “byproduct” recognizes the valuable attributes of 
secondary materials derived from an intended process. Thus, 
many CCPs qualify for “beneficial use” in manufacturing, 
construction and agricultural applications. Sometimes, CCPs 
“improve upon or exceed the requirements” of the materials 
they replace,2 resulting in performance enhancements. In some 
applications, CCPs recycled into manufacturing processes can 
improve the environmental footprints3 associated with their al-
ternatives. Yet it still remains a challenge to recycle CCPs into 
proven beneficial uses.

The EC’s “Communication” surpasses convention to encourage 
innovation and empower those who can, to recycle. It’s more in-
clusive approach focuses on process, intention and potential for 
re-use: the classification of the output depends on its intrinsic 
nature and its usefulness to other processes. Sure, it’s what you 
start with, but even more, it’s what you do with it that determines 
value. Allowing for the application of new technologies and the 
impact of market forces to re-qualify materials on a product/

Waste Not,  Want Not
Promoting Sustainability
By Anne Weir,  Association of Canadian Industries Recycling Coal Ash (CIRCA)

Fly ash used for structural fill is among its many valuable 
applications. Most commonly fly ash is used as a high-per-
formance substitute for portland cement or as clinker for 
portland cement production. Cements blended with fly ash 
are becoming more common. Building material applica-
tions range from grouts and masonry products to cellular 
concrete. Many asphaltic concrete pavements contain fly 
ash. Geotechnical applications include soil stabilization, road 
base, structural fill, embankments and mine reclamation. 
Fly ash also serves as filler in wood (see page 36 featuring 
Century Wood’s LifeTime Lumber) and plastic products, 
paints and metal castings. 
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byproduct/waste continuum is an advance, enabling sustain-
able practices. The potential implications for trade are similarly 
positive. Where materials arising from one process can respon-
sibly augment another, diversion from a waste stream can offset 
CO2 emissions, reduce demand on virgin resources and lower 
costs. It’s win/win and win.

Many industry sectors have come a long way in the last decade 
to appreciate the potential for beneficial use of CCPs. The drive 
for productivity and sustainability has resulted in industry and 
government sponsored educational initiatives4,5 that support 
increased recycling rates. We’ve also come a long way to appre-
ciate the necessity for decisive action to stem emissions CO2 
and their impact on our atmosphere. If one considers that the 
constructive application of CCPs can avoid emissions associ-
ated with the processing or manufacturing of the material(s) 
they replace, the net effects of beneficial use go far beyond the 
avoidance of landfill to the recovery of intrinsic value, the hus-
bandry of resources, and the greening of industrial processes.
                                                                                                                                                                                                                                                                                                
The waste/product debate has imminent implications in the 
context of clean air legislation options considered for control of 
mercury emissions. While some mercury control technologies 
and processes safeguard properties of CCPs valued for specific 
markets, others render them unusable. The choice of technology 

will determine whether we proliferate sustainable processes or 
compound problems associated with waste. We all will benefit 
if the long-term values of beneficial use are balanced with capi-
tal costs, operating practices and innovative waste management 
policies when selecting emission-control technologies. ❖ 

							     

“Communication from the Commission to the Council and 1.	
the European Parliament on the Interpretative Communica-
tion of waste and byproducts”; Commission of the European 
Communities, Brussels, 21 February 2007 (COM 2007) 59 
final.
“What are CCPs?”; D. Goss, ACAA: 2.	 Energeia, Vol. 18, No. 1, 
2007 UK Centre for Applied Energy Research.
“Guidelines for the Selection and Use of Raw Materials in 3.	
the Cement Manufacturing Process”; Cement Sustainability 
Initiative, Dec. 2005.  
www.wbcsdcement.org/pdf/tf2/tf2_guidelines.pdf
Government of Canada’s Action Plan 2000 on Climate 4.	
Change; Supplementary Cementing Materials Program.
www.scm.gc.ca/ap2k.html
Coal Combustion Products Partnership.  5.	
www.epa.gov/epaoswer/osw/conserve/c2p2/

A bottom ash holding pond is pictured. Bottom ash may be used beneficially as a raw feed  
for manufacturing Portland cement clinker; skid control on icy roads; various geotechnical  
applications, such as structural fills; land reclamation; replacement for aggregate in flowable fill; 
in concrete masonry products and other applications. 
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Know. Unite. Advance...
the Coal Combustion Products industry. 

Membership in the American Coal Ash Association offers leaders 

in the Coal Combustion Products industry critical access to current 

expertise and information. We bring diverse interests together to 

create a unified industry voice. Our members are electric utilities, 

marketers, non-utility producers, researchers, academics, key 

representatives of all levels of government, architects, engineers, 

building products producers, concrete and cement manufacturers, 

contractors and others. 

American Coal Ash Association members share a common 

interest in using Coal Combustion Products as valuable products 

to enhance revenues, minimize disposal costs, reduce liability, and 

support environmental policies. Members are active at national, 

regional, state and local levels. Programs and activities span 

workshops, publications, educational programs, technical manuals 

and briefs, industry news updates, partnerships with regulatory 

agencies, developing standards, promotional campaigns on various 

CCP uses, networking opportunities, trade shows, media relations, 

community outreach, best practices and case studies, and more.

Join the American Coal Ash Association today.

Visit www.acaa-usa.org or call 720-870-7897.

Co-sponsor of the 
Coal Combustion Products Partnership 
of the U.S. Environmental Protection Agency

Our mission: To advance the management and use of 

Coal Combustion Products in ways that are environmentally 

responsible, technically sound, commercially competitive 

and supportive of a more sustainable global community. 
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T he ACAA Educational Foundation was established 
in 1996 to promote understanding of coal combus-
tion products’ management and utilization through 
communications and outreach initiatives aimed 

at government and industry decision makers and the public. 
Foundation initiatives consist of awarding university level 
scholarships, development and distribution of educational ma-
terials, financial support for research and sponsorship of CCP 
forums.

scHolarsHip
The Foundation promotes the development of industry talent 
and competency. Students pursuing degrees in CCP-related 
engineering disciplines, such as material, civil, structural or 
chemical engineering may qualify for financial assistance. The 
Foundation also facilitates educational partnerships that in-
crease understanding and knowledge. 

publications
The Foundation shares best practices, case studies, technical 
information and research findings through a variety of pub-
lications and electronic media. The Foundation coordinates 
and reviews publication of technical papers or reports for the 

American Coal Ash Association in Ash at Work.  It is also pre-
paring a new version of the publication “Soil Stabilization and 
Pavement Recycling with Self-Cementing Coal Fly Ash,” to be 
released later this year.

researcH
The Foundation supports institutions and individuals engaged 
in CCP research to find new and innovative uses for these ma-
terials - uses limited only by imagination. Students and faculty 
members participate in assisting and advising the Foundation 
in implementing other mission-related activities.

WorksHops &  
conFerences
Workshops and conferences supported by the Foundation pro-
vide information and opportunities for technology transfer to 
public and private sector participants. Held in locations across 
the United States, these events address topics ranging from ba-
sic information to in-depth technical studies. The Foundation 
is the coordinating sponsor of an FGD gypsum workshop to 
be held in Atlanta, Oct. 23 to 24, 2007. Details are available at 
www.FGDProducts.org. 

The ACAA Educational Foundation arranged with Boral Material Technologies to provide Class C fly ash to the University of New 
Hampshire to construct a canoe, named “Cat-Astrophe.” The boat placed seventh out of 12 in a concrete canoe competition host-
ed by Wentworth Institute of Technology at Lake Cochituate in Natick, Ma. Please note: This event was separate from the American 
Society of Civil Engineer’s National Concrete Competition held June 14 to 16, 2007.
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Name:					   
Organization:					  
Address:					   
City:					   
State:					   
Zip:					   
 
Credit Card (please check if applicable):  

Visa ❏	M C ❏	D iscover ❏	A mex ❏ 
#					   
Exp:		  CVV:			 
Signature: 					   

Please mail this form with a check or credit card information 
to: ACAA Educational Foundation, 15200 E. Girard Ave., Ste. 
3050; Aurora, CO 80014-3955

You may also phone in your payment by calling 720-870-7897.

Thank you for your generosity.

Thank you 
ACAA Educational Foundation Sponsors

I n January 2007, the Foundation began an “Educational 
Challenge” to raise $50,000 or more by the end of the 
year. If successful, the American Coal Ash Association 
will match up to $50,000 dollar-for-dollar. As of the Ash 

at Work editorial deadline the following companies and individ-
uals made contributions to the challenge. We thank these donors 
for their support of the Coal Combustion Products industry.

 
Friend $1 to $999
Tarun Naik 
Waukatosa, WI
Timothy and Marykate McCutcheon 
Lakewood, CO 
Howard and Bernadette Humphrey 
Columbus, OH 
ChK Group – Raj Vempati 
Plano, TX
Craig and Jocelyn Cain 
Hanover, NH
Charah, Inc 
Louisville, KY
Duane and Rita Steen 
Bismarck, ND
Joshua and Tracy More 
Chicago, IL
Joel and Mary Beeghly 
Bessemer, PA
Surface Modification Technology LLC 
Centennial, CO
Freight Pipeline Company 
Columbia, MO
David and Joann Goss 
Aurora, CO
Defne and Tolga Apul 
Sylvania, OH
Alan D. Christianson 
Washburn, ND
Bruce and Linda Ramme 
Okauchee, WI 
Rosenmerkel Engineering 
Waukesha, WI

 
The ACAA Educational  
Foundation
Your contribution will make a difference for the future  
of the Coal Combustion Products industry.

Benefactor	 $25,000 and above
Presidential	 $15,000 to $24,999
Fellow 	 $5,000 to $14,999
Scholar 	 $2,501 to $4,999
Mentor	 $1,000 to $2,500
Friend 	 $1 to $999

All contributions to the Foundation, a 501(c)(3) orga-
nization, are fully tax deductible.  Contributions can be 
made as a lump sum or paid over a period of time. 

 
Benefactor $25,000 and above
Headwaters Inc., South Jordan, UT

Presidential $15,000 to $24,999
Donors currently unrepresented in this category.	

Fellow $5,000 to $14,999
Great River Energy, Elk River, MN

Scholar $2,501 to $4,999
Donors currently unrepresented in this category.

Mentor $1,000 to $2,500
Wolverine Power Supply Cooperative, Inc. 
Cadillac, MI 
Holcim Inc. (US)  
Dundee, MI
Salt River Materials Group 
Scottsdale, AZ
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one package.
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Ecological Advantages:
• Signifi cant reduction in water usage

• Pipeline transportation is safe, reliable, silent and dust free

• Water run off is limited, thus reducing water reclaim systems

• Thickened ash is not subject to run out

• Seepage into groundwater is virtually eliminated

• Ground can be easily covered for restoration of natural environment

Operational Advantages:

• Minimal or non mechanical spreading at disposal site 

• Minimizes the number of people required for system operation

• High availability of pipeline transportation system

• Low maintenance pumps greatly reduces annual operating costs

Economical Advantages:

• Signifi cantly higher pump effi ciency vs. centrifugal systems

• Transportation of smaller volumes reduces overall costs

• Central ramp or side hill discharges can avoid raising perimeter dams

• Self draining and sloping at low angles (2-6%) offers long term stability

• Extends effective life of disposal sites
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As global concern surrounding the depletion of natu-
ral resources continues to mount, manufacturers 
are striving to develop new alternatives to natural 
materials that are not only inherently more envi-

ronmentally friendly, but also “green” in their manufacturing 
processes. Power utilities are also seeking sustainable uses for 
the byproducts of burning coal for electricity. These byprod-
ucts offer alternatives to the natural materials manufacturers 
are looking for.

lifetime lumber™ comes in a variety of 
colors, and like wood, it can be nailed and 
sawed; unlike wood it’s unaffected by weath-
er, impervious to termites, and doesn’t rot. 

Fly asH 
beneFits 
builDinG 
inDustry
Fly ash becomes key  
ingredient in century’s 
recipe for environmentally 
sustainable success
By Nisha Vyas Mahler, Century Products LLC
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Century’s product is ideal for fences, decks, boating docks, and 
many other applications. Founders envisioned a versatile, durable 
and environmentally friendly product. Fly ash proved ideal.

Century Products, LLC, for example, is developing an “eco-
friendly wood alternative,” using fly ash as its main ingredient. 
The product, named LifeTime Lumber ™, has the look and feel 
of wood, yet costs less to produce, and meets desired environ-
mental and commercial objectives. Wood product manufactur-
ing is notorious for using water in excess and toxic chemicals, 
while producing wastewater that must be treated on site. Cen-
tury’s energy-efficient manufacturing process consumes a mini-
mal amount of water and produces zero wastewater emissions. 
What’s more, the product requires no chemical treatment.

Fly ash caught Century’s attention because of its chemical and 
physical attributes as the company sought material substitutes for 
wood. Fly ash offers a strong crystalline structure; its surface can 
be quickly and uniformly coated by liquid materials. These char-
acteristics make fly ash compelling in terms of strength. Century 
also found fly ash readily available and relatively inexpensive.

Consumers benefit from the product’s combination of strength, 
weight, flexibility, water resistance and durability. The product can 
be nailed, sawed, etc., just like wood. It comes in a variety of colors, 
does not rot, is impervious to termites and is unaffected by the ele-
ments. LifeTime Lumber™ also has a Class B fire rating.

Ameren Energy Fuels and Services (AFS) provided initial 
funding for the research and development facility to perfect the 
process. They also provided consultation in selecting and pro-
curing ashes suitable for Century’s production. Century adds 
fly ash directly into the mix, thereby avoiding wood pulveri-
zation and plastic sorting/melting processes required by other 
composite manufacturers.

When Century was founded in 2002, the partners’ vision was 
to achieve the maximum degree of sustainability, balancing en-
vironmental, economic and social principals into the way they 
do business and how they manufacture. 

In late 2006, LifeTime Lumber ™ received recycled content cer-
tification from the International Organization for Standardiza-
tion, U.S. Green Building Council and Scientific Certification 
Systems. With certification, Century’s product conforms to 
criteria under the Leadership in Energy and Environmental 
Design (LEED®) Green Building Rating System™.  Certification 
by LEED is a nationally accepted benchmark for the design, 
construction and operation of high-performance green build-
ings.  The program offers architects, engineers, interior design-
ers, construction managers or anyone in the market for a green 
building product, with guidance and resources to improve their 
buildings’ performance. 

With its environmentally friendly properties and manufactur-
ing process, as well as its ability to act as a durable alternative 
for wood in traditional applications, products like LifeTime 
Lumber™ offer potential opportunities for fly ash producers and 
marketers to find new uses for otherwise unusable by-products 
or as they’re known in the industry, “Coal Combustion Prod-
ucts.” Likewise, incorporating these types of products into con-
struction creates a viable component for today’s burgeoning 
green construction industry. ❖
							     

Nisha Vyas Mahler is vice president of Century Products, LLC 
and can be reached by e-mail at mahlern@ltlumber.com.
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Specialized Utility Plant Services

 • Coal & Ash Handling Solutions

 • Coal & Ash Transportation

 • Water Filtration & Processing

 • Bulk Transportation of All Materials

 • Ash & Waste Management

 • Resource Recovery & Marketing

 • High Powered Wet & Dry Vacuuming

 • Excavation For Ponds & Landfi lls

7247 East County Line Rd.    Longmont, CO 80501
(303) 772-4577   •   Metro 442-6829   •   Fax (303) 442-5706

McDonald Farms 2004.indd   1 5/18/04   1:16:37 PM

“Know the one about
the Banker who Invested
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John Conway at First National knew that sports are a great way to
keep children away from drugs. He believed that kids in his town
would really benefit if they had new ballfields. Working through the
coordination of the Eastlake Community Coalition, his bank and
many other businesses in the community came together and got it
done. Now all the hard work is paying off because the kids are playing
ball instead of playing around with drugs.

It’s funny what happens when we all work together. Communities
become a better place for everyone, especially our children.
Community coalitions work to bring other community groups
together. And getting involved is not hard at all. Just contact
www.helpyourcommunity.org or 1-877-KIDS-313. They’ll tell you
exactly how your group can help. You’ll be surprised at what you
have to offer. And how much you can accomplish.  

Office of National Drug Control Policy

You get more when you get together.
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E ach year in the United States, 
approximately 950 million 
tons of coal is consumed for 
electricity generation and in-

dustrial use. Today, approximately half 
of all electricity generated in the United 
States is via coal combustion. This makes 
coal the most extensively used and im-
portant source of energy, however, one 
of the issues faced with coal combustion 
is what to do with the approximately 123 
million tons of coal combustion prod-
ucts (CCP) produced annually. Fly ash 
represents approximately 71 million tons 
of this annual CCP production, of which 
40 percent is reused, mostly in the con-
struction industry.  The remaining mate-
rial is most often disposed of in landfills. 
The cost of CCP’s disposal increases an-
nually with one estimate at $1 billion per 
year – a figure most likely to increase as 
landfill space becomes restricted.

Utilization of fly ash is limited by many 
technical factors; one being that CCPs 
must meet certain chemical require-
ments. For example, in an effort to meet 
the standard for nitrous oxide (NOx) 
emissions, many coal burning facilities 

have adopted processes in which ammo-
nia is added after combustion to react 
with the NOx to form harmless byprod-
ucts. While NOx emissions are greatly 
reduced, the resulting ash has excessive 
levels of ammonia, which renders the 
fly ash no longer ideal for use in making 
concrete due to ammonia leaching and 
volatilization. Another is an elevated 
level of carbon content.  Current ASTM 
standards require a carbon content of 
less than 4 percent for use of fly ash in 
most concretes.

New technology for the production of 
synthetic lightweight aggregates (SLAs), 
an innovative construction material cre-
ated from the co-extrusion of recycled 
mixed plastics and fly ash, was first de-
veloped in the late 1990s as a potential 
method to bind fly ash into a usable ag-
gregate form. More than 41 million met-
ric tons of thermoplastics were produced 
in 2006 in the United States and Canada, 
yet less than 10 percent were recycled. 
Previous work has shown that SLAs can 
be utilized in geotechnical applications, 
concrete and asphalt applications. 

The work on SLAs has been centered 
at Tufts University and the University 
of Massachusetts at Lowell. SLAs are 
manufactured by melt-blending a fly 
ash “filler” with plastics at the desired 
proportions using a co-rotating inter-
meshing twin-screw extruder (Sche-
matic shown below, left). The resulting 
granulated material resembles dark gray 
sand and fine gravel. A key benefit of 
the manufacturing process is the poten-
tial to use even poor quality fly ashes in 
making the aggregates, especially those 
high in carbon content.

Over the last decade, SLA research has 
focused on the physical and mechanical 
properties of various SLA compositions in 
geotechnical, concrete, and asphalt appli-
cations. Work has also been done in man-
ufacturing SLAs, including different SLA 
formulations and manufacturing meth-
ods, and laboratory and industrial plant 
scale manufacturing methods. The results 
of these efforts indicate a strong potential 
for the large-scale production and use of 
SLAs in engineered applications.

Pilot Scale  
Production of SLA
A pilot scale manufacturing effort was 
performed at a private research and de-
velopment facility in Ramsey, N.J. The 

Technology 
Meets Aggregate
New technology for synthetic lightweight aggregate creates 
material from various qualities of ash
By Charles Wilson, INNERT Co. and Christopher Swan, E3 Innovative Materials

Thick solid 
profile die

Reground 
recycled
thermoplastics

Compounding 
Extruder

Cooling 
tank

Synthetic 
Lightweight 
Aggregate

Downstream
additive feeder 
(FA) 

no 
screens

Granulation 
of SLA

“Granulator”

Schematic of synthetic lightweight 
aggregate manufacturing.

Solid die and resulting synthetic light-
weight aggregate after granulation.
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materials shipped to the facility were 
(1.) a mixed plastic dry blend, and (2.) 
high carbon coal fly ash. The mixed plas-
tic formulation was “dry blended” and 
contained a variety of plastics shown in 
the chart above.The high carbon fly ash 
(HCFA) was supplied by a New England 
utility and had a carbon content in the 
range of 20 percentage.

The process used to produce the SLA at 
the facility led to an SLA that contained 
80 percent fly ash and 20 percent mixed 
plastic. Approximately 10,000 pounds of 
material was produced. Unlike the lab 
scale process, this SLA could be pro-
duced via “open discharge” at the end 
of the extruder, greatly enhancing the 
SLA throughput (previous page). With 
proper extrusion equipment sizing, it is 
believed that an SLA production rate of 
15,000 pounds per hour can be achieved. 
The open discharge system would pro-

duce SLA with an irregular shape having 
an average length of three-quarter inch 
to 1 inch. This product can be further 
granulated and sieved to achieve the de-
sired aggregate size distribution.

A trial run producing concrete masonry 
unit (CMU) blocks was performed at a 
full-scale facility located in Worcester, 
Ma. The CMU production process con-
sisted of mixing the necessary dry com-
ponents (sand, SLA and cement) with wa-
ter and then transferring the mixture via 
automated equipment to produce CMU 
blocks. The production process con-
sisted of placing pre-measured amounts 
of fresh masonry mix into a set of three 
molds (8-inch by 8-inch by 16-inch 
blocks). The masonry inside the molds 
was then subjected to pressure and vibra-
tion to form the blocks. Once the CMUs 
were ejected from the mold(s) they were 
allowed to cure in a temperature-con-

trolled chamber (140 degrees F) for three 
days. The usual CMU mix design to pro-
duce “medium-weight” block consists of 
a sand-cement-expanded clay-shale-slate 
lightweight aggregate (Norlite™) weight 
ratio of 2-to-0, 4-to-1. The SLA-based 
block was produced by simply substitut-
ing the Norlite for SLA (they have similar 
bulk densities). Approximately 150 CMU 
blocks were produced and are being 
stored at Tufts University.

Synthetic  
Lightweight  
Aggregate Used  
in Hot Mix Asphalt
It has been shown that SLA can be used as 
a partial substitution of a traditional stone 
aggregate in hot mix asphalt (HMA). 
Laboratory studies included preparation 
of aggregate blends and HMA mixes with 
zero percent, 5 percent, 10 percent, 15 per-
cent and 20 percent SLA by weight. Tests 
included resilient modulus and rut testing 
with a wheel tracking equipment at 60 de-
grees C. The results indicate that the inclu-
sion of SLA increases the resilient modulus 
of HMA by 200 percent to 250 percent. In 
addition, the resistance to rutting is greatly 
enhanced as the depth of rutting decreased 
57 percent to 73 percent as SLA was incor-
porated into HMA. The increased stiffness 
for blends with higher SLA content would 
then allow for the design of relatively thin-
ner pavement layers.

Fly ash that does not meet standards 
for present commercial uses can now 
be combined with mixed waste plastics 
to manufacture a synthetic lightweight 
aggregate that can be used in a variety 
of applications. Utilities can directly 
benefit by saving in disposal costs. They 
can also reduce their carbon footprint 
through decreased transportation and 
delivery of these fly ashes to disposal fa-
cilities outside the state of origin. In all, 
this technology creates a material manu-
factured from 100 percent waste materi-
als benefiting utilities, the waste plastics 
industry, and the various industries in 
which SLAs can be utilized. 
					   
            
Charles Wilson, owner of INNERT Co. may 
be reached at charles.wilson@dsiproducts.
net or 781-444-4440. Christopher Swan, 
Sc.D. of E3 Innovative Materials may be 
reached at cswan@tufts.edu. ❖

Polymer percentage by weight for SLA manufacturing
1.5% Achrylonitrile Butadiene Styrene •	
Engineered Thermoplastic (ABS); e.g. Computer and computer monitor housings.

4%  Polystyrene (PS) #6 Post Consumer Recyclable Material;  •	
e.g. clear trays for holding food such as cookies, etc.

8.5% High Impact Polystyrene (HIPS); e.g. polystyrene with the addition  •	
of a rubber compound for impact modification.

14.5% Low Density Polyethylene (LDPE) •	
#4 Post Consumer Recyclable Material; e.g. yogurt containers,  
shrink wrap film for palletized material.

16.2% Polyethylene Terephthalate (PET) •	
#1 Post Consumer Recyclable Material; e.g. consumer drinking water bottles.

25.5% Polypropylene (PP) #5 Post Consumer Recyclable Material;  •	
e.g. cream cheese container, large plastic souvenir soda/beer cups.

30.1% High Density Polyethylene (HDPE ). •	
#2 Post Consumer Recyclable Material; e.g. plastic detergent bottle.

Concrete masonry unit blocks with corner  
section showing synthetic lightweight aggregate.
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T he World of Coal Ash Con-
ference held May 7 to 10, 
2007 attracted more than 500 
guests representing 21 coun-

tries. This biennial event is organized 
jointly by the American Coal Ash Asso-
ciation and University of Kentucky’s Cen-
ter for Applied Energy Research. These 
organizations first came together in 2005, 
combining previously separate interna-
tional symposia. The first WOCA was 
held in Lexington, Ky. This year’s location 
was the Northern Kentucky Convention 
Center in Covington, near Cincinnati. 

WorlD oF coal  
asH conFerence 
Another banner year in 2007
By Melissa Burke,  American Coal Ash Association

Distinguished attendees (left to right) William Wolfe, ishwar murarka, behrad Zand,  
tom Jansen and Ken ladwig were joined at WocA `07 by more than 500 guests  
from 21 nations around the world. 
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Participants enjoyed an extraordinary 
variety of topics pertinent to the CCP 
industry. All levels of understanding 
from novice to expert were accom-

modated. The conference began with a 
heartily attended welcome reception and 
proceeded with an agenda comprised of 
four parallel sessions over three days, 

Irina Putilov addresses the audience during 
a session on managing ash transport and 
handling. She, along with her father, Dr. 
Vyacheslav Y. Putilov of the Industrial Ecol-
ogy Academy, represented the Moscow 
Power Engineering Institute. This was Ms. 
Putilov’s second visit to WOCA.

Catherine Vial of the U.S. Department of Commerce gave an overview of the opportunities 
for companies to expand trade and business relationships outside of the United States. Her 
plenary presentation gave an international perspective to the opening session.

John Sager (second from right), Dr. Tom Robl (second from left) of UKCAER and Dave Goss 
of ACAA congratulate representatives of the University of Puerto Rico who submitted three 
posters for the Poster Session. These posters were later selected for the Poster Award along 
with one submitted by Robin Guynn of Environmental Resources Management.

Dr. Rodney Andrews, acting director of the 
University of Kentucky Center for Applied 
Energy Research welcomes attendees to 
WOCA `07.  The conference was jointly 
organized by UKCAER and ACAA this year 
and in 2005. Both organizations recognize 
the value and strength of this partnership 
and the value its diverse program brings to 
the Coal Combustion Products community.
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plus an extensive poster session. Repre-
sentatives ranged from utility produc-
ers to marketers, architects, engineers, 
contractors, concrete producers, waste 
and disposal managers, researchers, 
members of academia, and key govern-
ment representatives. While exhibitors 
increased 10 percent over the previous 
WOCA, sponsorships surged more than 
250 percent. 

Duke Energy’s John Roebel, senior vice 
president of Engineering and Technical 
Services, gave the first plenary address. 
He challenged the audience with com-
ments on the electric utility industry 
and issues facing the CCP industry 
over the next five years. The other two 
plenary speakers included Maria Parisi-
Vickers and Catherine Vial. Ms. Vickers 
serves as deputy director of the Office of 
Solid Waste with the U.S. Environmen-
tal Protection Agency. She spoke about 
the value and future of the Coal Com-
bustion Products Partnership (C2P2).  
The Partnership links government and 
industry to reduce barriers to using 

Keynote speaker John Roebel of 
Duke Energy challenged the audi-
ence with comments on the electric 
utility industry and issues over five 
years.  Duke Energy was a generous 
corporate sponsor that also hosted 
an evening dinner riverboat cruise.

Robert Wright of the U.S. Department of Energy, Dr. Chad Haynes of the U.S. Department 
of Agriculture and Dr. Warren Dick of The Ohio State University (left to right) visit at the 
Agricultural Research Service booth. The USDA presence this year was a first for WOCA 
and emphasizes the importance that agricultural uses for CCPs, especially FGD gypsum, 
have for the industry.  

Maria Parisi-Vickers of the U.S. Environ-
mental Protection Agency’s Office of 
Solid Waste spoke about the numerous 
EPA initiatives related to CCPs and other 
industrial materials that can be used 
beneficially. She addressed the success of 
C2P2, the Green Highways Partnership, 
Beneficial Use Summits and other efforts 
to promote these sustainable activities. 



48   •   Ash at Work  Issue 2 2007

Geaunita Caylor and her sister, Gaylyn Helfenberger, helped process many registrants.  Assisted by other members of staff from the 
Center for Applied Energy Research and ACAA, the registration desk was the focal point for arrivals, message exchange, non-conference 
activities and Kentucky hospitality.

CCPs, including legal, institutional, eco-
nomic, market, informational, and oth-
ers. Ms. Vial serves as team leader in the 
Environmental Industries Office of the 
U.S. Department of Commerce. She in-
formed the audience on how best to tap 
into the many resources of the Interna-
tional Trade Administration available in 
pursuing business overseas.

International delegates addressed CCP 
issues in their respective countries, offer-
ing a look at global trends, research, chal-
lenges and new and emerging technolo-
gies. Among the issues discussed were 
governments that regard CCPs as waste. 
Many nations, however, are realizing that 
CCPs offer significant economic, envi-
ronmental and societal advantages. 

Perspectives on regulations were offered 
by U.S. speakers who explored how 
new air quality control measures may 
impact CCP quality and inadvertently 
create larger byproduct streams. Fly ash 
and concrete chemistry were issues im-
portant for those who produce or have 
ASTM C 618 quality ash available. Mer-
cury was another hot topic with speak-
ers talking about the potential affects of 

Chris Doyle, of Saiia Construction (a first time exhibitor at WOCA)  
visits with attendees at WOCA
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Dr. Wolfgang vonberg and Dr. richard 
Kruger were two of the more than 80 
international attendees who participated 
at Woca this year.

mercury capture and emerging technol-
ogies that may overcome related barriers 
to use in the future. Discussions also ad-
dressed mercury leaching and potential 
re-release. Solutions to the complexities 
facing the CCP industry were explored 
in the context of power plant design,  
operating systems and conditions, and 
the wide variety of other factors. 

The World of Coal Ash concluded with 
tours (limited availability) of the Mi-
ami Fort Power Station owned by Duke 
Energy and the Silver Grove wallboard 
plant owned by LaFarge.

The award for best poster was presented 
to both Robin Guynn of Environmental 
Resources Management and the Univer-
sity of Puerto Rico at Mayagüez. The Bart 
Thomas Award had not yet been awarded 
as of the Ash at Work editorial deadline. 
This honor recognizes the conference’s 
best oral presentation. For more informa-
tion please visit:
www.worldofcoalash.org/awards/
bartthomas.html

WOCA post-conference details 
are available at: 
www.worldofcoalash.org/proceedings.html

The next World of Coal Ash will be held 
May 4 to 7, 2009 in Lexington, Ky. 
To learn more please visit: 
www.worldofcoalash.org.❖
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Activation Resources Int'l, LLC
407 O'Day St.
Maplewood, MN 55119
651-731-3145
Fax: 651-702-0041
Jan Alboszta, President/CEO
jan@activationresources.com
http://www.activationresources.com

ADA-ES, Inc.
8100 SouthPark Way, Suite B-2
Littleton, CO 80120
303-734-1727
Fax: 303-734-0330
Michael Durham, President/CEO
miked@adaes.com

AES Cayuga LLC
228 Cayuga Drive
Lansing, NY 14882
607-533-7913
Fax: 607-533-8744
Thomas O'Brien, H&S Coordinator
thomasm.o'brien@aes.com

AES Puerto Rico
P.O. Box 1890
Guayama, PR 00785
787-855-8117
Fax: 787-866-8139
Neil Watlington, Vice President, Business Development
Neil.Watlington@aes.com

Allen Sherman Hoff
185 Great Valley Parkway
Malvern, PA 19355
610-648-8756
Fax: 610-648-8630
Sean Kochert, Mechanical Conveying Systems
slkochert@a-s-h.com
www.a-s-h.com

Alliant Energy
200 First St. S.E.
P.O. Box 351
Cedar Rapids, IA 52406
319-786-7614
Fax: 319-786-4592
Jesse Nowak, Coal Combustion Products Manager
jessenowak@alliantenergy.com
www.alliantenergy.com

Ameren Energy Fuels & Services
1901 Chouteau Ave.
St. Louis, MO 63103
314-554-2340
Fax: 314-206-1250
Mark Bryant, Managing Executive, CCP's
mmbryant@ameren.com

American Electric Power
One Riverside Plaza
22nd Floor
Columbus, OH 43215
614-223-1246
Fax: 614-223-2963
Tom Zelina, Director, Civil Engineering & 
Geotechnical
trzelina@aep.com
http://www.aep.com

American Gypsum Company
3811 Turtle Creek Blvd., Suite 1200
Dallas, TX 75219
214-530-5555
Fax: 214-530-5636
Dave Powers, President
dave.powers@americangypsum.com
www.americangypsum.com

Ash Basics Company, Inc.
607 Bluefield Road
Mooresville, NC 28117
704-799-2944
Fax: 704-799-3744
Dean Johnston, President
rdjohnston@alltel.net
www.ashbasicscompany.com

2007 American 
Coal Ash  
Association
Membership  
Directory
As of June 21, 2007

2007 Membership Directory
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Ash Grove Resources, LLC
1520 S.W. 41st St.
Topeka, KS 66609
785-267-1996
Fax: 785-267-4360
Brady Pryor, President
brady.pryor@ashgroveresources.com

Barzin Mobasher
Arizona State University
Department of Civil Engineering
MC 5306, Bldg. ERC, Room 463
Tempe, AZ 85287
480-965-0141
Fax: 480-965-0557
Barzin Mobasher,  Assoc. Professor
barzin@asu.edu

Boral Material Technologies Inc.
45 N.E. Loop 410, Suite 700
San Antonio, TX 78216
210-349-4069
Fax: 210-349-8512
Craig Plunk, Vice President Utility Relations
craig.plunk@boral.com
http://www.boral.com

Certain Teed Gypsum
P.O. Box 14597
Pittsburg, PA 15234
412-344-4153
Fax: 412-344-4614
John College, Special Projects Manager
jwcformula@aol.com
www.bpb.com

Charah, Inc.
Unit M, Suite 100, 307 Townepark Circle
Louisville, KY 40243
502-245-1353
Fax: 502-245-7398
Charles Price, President/CEO
cprice@charah.com

Colorado Springs Utilities
13545 Cooling Tower Road
Mail Code 41
Fountain, CO 80817
719-668-8965
Fax: 719-668-8977
Brian Leach, Environmental Scientist Lead
bleach@csu.org

Columbian TecTank
P.O. Box 2907
Kansas City, KS 66110
913-621-3847
Fax: 913-621-2145
Dave Davis, Power Generation, Market Manager
ddavis@columbiantectank.com
www.columbiantectank.com

Constellation Energy
2030 Brandon Shore Road
Baltimore, MD 21226
410-787-5471
Fax: 410-787-5577
John Jeffcoat, General Supervisor, Fuel and Ash
john.l.jeffcoat@constellation.com
www.constellationenergy.com

Cumberland Elkhorn Coal & Coke
P.O. Box 878
Harlan, KY 40831
606-573-6300
Fax: 606-573-6315
C. V. Bennett, Vice President
cvbennett@ce-coal.com
www.ce.coal.com

Dairyland Power Cooperative
3251 East Ave. South
La Crosse, WI 54601
608-787-1351
Fax: 6087871490
David Lesky, Lead Chemist
dle@dairynet.com

Detroit Edison
Environmental Management and Resources
2000 Second Ave., 655 GO
Detroit, MI 48226
313-235-6922
Brett McIntyre, Environmental Services
mcintyreb@dteenergy.com

Don Saylak
Texas A&M University
Civil Engineering Department
College Station, TX 77843
979-845-9962
Fax: 979-458-0780
Don Saylak, Professor Emeritus
d-saylak@tamu.edu

Duke Energy Corporation
EC01U
P.O. Box 1006
Charlotte, NC 28201
704-382-7721
Fax: 704-382-4014
Tony Mathis, Manager, Byproducts Group
trmathis@duke-energy.com

DustMaster Enviro Systems
Division of Mixer Systems, Inc.
190 Simmons Ave.
Pewaukee, WI 53072
262-691-3100
Fax: 262-691-3184
Scott Adams, Product Manager
scotta@dustmaster.com
www.dustmaster.com

Dynastone
4806 Ave. C
Corpus Christi, TX 78410
361-241-8851
Fax: 361-241-8856
Jerry Setliff, President/CEO
jset@setliffcompanies.com

DYNEGY Corporation
Operations Environmental Compliance
2828 N. Monroe St.
Decatur, IL 62526
217-876-3927
Fax: 217-876-7475
Chris Williams, Ash Management
charles_williams@dynegy.com

E. Cheri Miller
Gypsum Parameters
P.O. Box 272
Rising Fawn, GA 30738
706-462-2146
E. Cheri Miller, Marketing Specialist
themage@tvn.net

E. ON U.S. Services, Inc.
220 West Main St., Fourth Floor
Louisville, KY 40202
502-627-3154
Fax: 502-627-3243
Kenneth Tapp, Byproducts Coordinator
kenny.tapp@eon-us.com
 

Electric Energy, Inc.
P.O. Box 158
Joppa, IL 62953
618-543-7531
Fax: 618-543-6607
Michael Mercer, Chemist Special Projects
mikemercer@electricenergyinc.com

EMC Development AB
Hornsgatan 12
Lulea, Sweden SE-97 236
011 469 208 8900
Fax: 011 469 208 8975
Vladimir Ronin, Technical Director
emcdev@telia.com

Exelon Generation Co., LLC
200 Exelon Way
Kennett Square, PA 19348
610-517-3503
Thomas D`Annunzio, Byproduct Manager
tom.dannunzio@exeloncorp.com
www.exeloncorp.com

FirstEnergy Corp
76 South Main St.
Akron, OH 44308
330-384-4676
Fax: 3303845433
Gary Haney, Program Administrator
haneyg@firstenergycorp.com
www.firstenergycorp.com

Freeman Energy Corporation
P.O. Box 4630
Springfield, IL 62708
217-793-7474
Fax: 217-698-3381
Michael Caldwell, Vice President, Opns & Engineering
mcaldwel@freemanenergy.com

Fremont Department of Utilities
400 E. Military
Fremont, NE 68025
402-727-2610
Fax: 402-727-2667
Derril Marshall, General Manager
dmarshall@fremontne.net

Full Circle Solutions, Inc.
665 Molly Lane, Suite 100
Woodstock, GA 30189
770-517-7017
Fax: 770-517-9689
Robert Waldrop, Vice President
bwaldrop@fcsi.biz
www.fcsi.biz

Fuller, Mossbarger, Scott and May 
Engineers, Inc.
1409 N. Forbes Road
Lexington, KY 40511
859-422-3069
Fax: 859-422-3100
Kenneth Hardin, Ph.D., P.E., Associate
khardin@fmsm.com
www.fmsm.com

GAI Consultants, Inc.
385 East Waterfront Drive
Homestead, PA 15120
412-476-2000
Fax: 412-476-2020
Gary Brendel, Engineering Manager
g.brendel@gaiconsultants.com

2007 Membership Directory

Issue 2 2007 Ash at Work   •   51



52   •   Ash at Work  Issue 2 2007

Georgia-Pacific Gypsum LLC
2861 Miller Road
Decatur, GA 30035
770-987-5190
Fax: 770-981-5356
Fabio Esquerra
feesquer@gapac.com
www.gp.com

Geosyntec Consultants
1255 Roberts Blvd. N.W., Suite 200
Kennesaw, GA 30144
678-202-9500
Fax: 678-202-9501
J.F. Beech, Principal, S.E. Regional Manager 
Engineering &
Construction Services
jbeech@geosyntec.com
www.geosyntech.com

Gerard Gambs
1725 York Ave., Suite 33C
New York, NY 10128
212-427-3982
Gerard Gambs, Consulting Engineer

Golder Associates, Inc.
44 Union Blvd., Suite 300
Lakewood, CO 80228
303-980-0540
Fax: 303-985-2028
Ron Jorgenson, Associate
rjorgenson@golder.com

Great River Energy
2875 Third St., S.W.
Underwood, ND 58576
701-442-7031
Fax: 701-442-7231
Al Christianson, Business Developer
achristianson@grenergy.com

Headwaters Resources
157 W. Shadowpoint Circle
The Woodlands, TX 77381
281-367-2805
Fax: 281-367-1713
Jerry Smith, Vice President, Central Region
jsmith@headwaters.com
http://www.headwaters.com/

Holcim US-Inc.
6211 Ann Arbor Road
Dundee, MI 48131
734-529-4186
Fax: 734-529-4117
Barry Descheneaux, Manager, Product Development
barry.descheneaux@holcim.com
http://www.holcim.com/us

Honorary Members
Allen Babcock
Dale Baker
Jim Burnell
Claude Brown
Craig Cain
Dean Golden
Howard Humphery
Gary Jabolonski
Dennis Jones
Oscar Manz
James Merkel
James Plumb
Joseph Pound
Simons Prins
Robert Styron
Jim Weeks

Indianapolis Power & Light Co.
One Monument Circle
Room 771
Indianapolis, IN 46204
317-261-8792
Fax: 317-630-3602
Dana Meier, Byproducts Manager
dana.meier@aes.com

Ishwar Murarka
Ish, Inc.
804 Salem Woods Drive, Suite 201B
Raleigh, NC 27615
919-844-9890
Fax: 919-844-0917
Ishwar Murarka, Consultant
ishwar@ishincusa.com
www.ishincusa.com

JEA
Jacksonville Electric Authority
21 W. Church St. T-11
Jacksonville, FL 32202
904-665-8126
Fax: 904-665-8361
Scott Schultz, Director, Byproducts Services
schusw@jea.com

Kansas City Power & Light Co.
P.O. Box 418679
Kansas City, MO 64141
816-556-2108
Fax: 8165562047
Frederick Gustin, CCP Analyst
fred.gustin@kcpl.com
http://www.kcpl.com/

Lafarge North America
600 SW Jefferson St., Suite 302
Lee's Summit, MO 64063
816-251-2147
Shrief Kabis, Regional Product Manager,  Ash
shrief.kabis@lafarge-na.com
www.lafargenorthamerica.com

LB Industrial Systems, LLC
12508 Jones Maltsberger Road, Suite 100
San Antonio, TX 78247
210-344-2009
Fax: 2103441121
Robert Lister, President
rlister@lbindustrialsystems.com
www.lbindustrialsystems.com

Lehigh Cement Company
Lehigh North
7660 Imperial Way
Allentown, PA 18195
610-366-4761
Fax: 610-366-4616
Mark Stillwagon, Manager Purchasing/Materials
mstillwagon@lehighcement.com

Lower Colorado River Authority
6549 Power Plant Road
La Grange, TX 78945
979-249-8426
Fax: 979-249-8924
Anne Tierce, Waste Coordinator
anne.tierce@lcra.org

McDonald Farms Enterprises, Inc.
7247 East County Line Road
Longmont, CO 80501
303-772-4577
Fax: 303-442-5706
Randall McDonald, General Manager
mcfarms3@aol.com

Mirant Mid-Atlantic
Dickerson Generating Station
21200 Martinburgs Road
Dickerson, MD 20842
202-365-6812
Patrick Miglio, Manager ES&G Compliance Services
patrick.miglio@mirant.com

Montana-Dakota Utilities Co.
MDU Resources Group, Inc.
400 North Fourth St.
Bismarck, ND 58501
701-222-7804
Fax: 701-222-7845
Duane Steen, Administrator & Project Manager
duane.steen@mdu.com

MRT - A CEMEX Company
2700 Research Forest Drive, Suite 150
The Woodlands, TX 77381
281-362-1060
Fax: 281-362-1809
Mike Silvertooth, General Manager
msilvertooth@mrtus.com

Muscatine Power & Water
3205 Cedar St.
Muscatine, IA 52761
563-262-3394
Fax: 563-262-3315
Donald Pauken, Manager, Environmental Affairs
dpauken@mpw.org
http://www.mpw.org

National Gypsum Company
2001 Rexford Road
Charlotte, NC 28211
704-365-7683
Fax: 704-365-7406
John King, Director of Strategic Planning
jpking@nationalgypsum.com

Nebraska Ash
1815 Y St.
P.O. Box 80268
Lincoln, NE 68508
402-434-1777
Fax: 402-434-1799
Tex Leber, President
texl@nebraskaash.com

Nebraska Public Power District
P.O. Box 310
402 E. State Farm Road
North Platte, NE 69103
308-535-5327
Fax: 308-535-5333
Thomas Schroeder, Fossil Fuels Manager
tjschro@nppd.com

Peter J Romano Associates Inc.
130 Woodbridge Ave.
Buffalo, NY 14214
716-837-5595
Fax: 716-837-5594
Peter Romano, President
pjrsvcs@aol.com
www.pjromano.com

Pittsburgh Mineral & Environmental 
Technology, Inc.
700 Fifth Ave.
New Brighton, PA 15066
724-843-5000
Fax: 724-843-5353
William Sutton, Executive Vice President
bsutton@pmet-inc.com
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Platte River Power Authority
2000 E. Horsetooth Road
Fort Collins, CO 80525
970-229-5352
Fax: 9702295244
Jon Little, Marketing & Community Relations 
Manager
littlej@prpa.org
www.prpa.org

Pozzi-Tech, Inc.
4700 Vestal Pkwy E., Suite 257
Vestal, NY 13850
607-798-0655
Fax: 607-770-7956
Terry Watson, President
tewatson@pozzitech.com
http://pozzitech.com/

PPL Generation, LLC
Two North Ninth St. (GENPL6)
Allentown, PA 18101
610-774-4117
Fax: 610-774-4759
Joel Pattishall, Manager, Coal Combustion Products
jcpattishall@pplweb.com
http://www.pplweb.com/ppl+generation

Prairie State Generating Company LLC
701 Market St., Suite 781
St Louis, MO 63101
314-342-7873
Fax: 314-342-7907
Colin Kelly, President
colin.m.kelly@peabodyenergy.com
www.prairiestateenergycampus.com

Progress Energy Carolinas, Inc.
Regulated Fuels Department
410 S Wilmington St., (PEB 10A)
Raleigh, NC 27601
919-546-6002
Fax: 919-546-2590
Barbara Coppola, Manager, Byproducts & Reagents
barbara.coppola@pgnmail.com
www.progress-energy.com

Public Service Company of New 
Hampshire
780 N. Commerical St.
P.O. Box 330
Manchester, NH 03105
603-634-2439
Fax: 603-634-3283
Allan Palmer, Senior Engineer
palmeag@nu.com

Public Service Enterprise Group
243 West Jefferson St.
Gibbstown, NJ 08027
856-224-1638
Fax: 8562241574
Albert Fralinger, Manager, Materials Resource 
Recovery
albert.fralinger@pseg.com

QUIKRETE®
500 Marathon Parkway
Lawrenceville, GA 30045
404-926-3131
Fax: 770-237-2548
Richard Braun, Associate Technical Director
rbraun@quikrete.com
www.quikrete.com

Reed Minerals
5040 Louise Drive, Suite 106
P.O. Box 0515
Camp Hill, PA 17001
717-506-2067
Fax: 717-506-7154
Pat Kelley, Director of Business Development
pkelley@reedmin.com
www.reedmin.com

Reliant Energy, Inc.
121 Champion Way, Suite 200
Canonsburg, PA 15317
724-597-8530
Fax: 724-597-8872
Thomas Brooke, Staff Sourcing Specialist
tbrooke@reliant.com

Residual Management LLC
224 W. Washington St., Fifth Floor
Milwaukee, WI 53204
414-647-9434
Fax: 414-647-9521
Trevor Schuurman, Director of Marketing
tlschuurman@yahoo.com

Rio Bravo Jasmin
Constellation Operating Services, Inc.
3100 Thunder Valley Court
Lincoln, CA 95648
916-645-3383
Fax: 916-645-9209
George Nowland, Project Manager
george.nowland@rbrocklin.com

Salt River Materials Group
8800 E. Chaparral Road, Suite 155
Scottsdale, AZ 85250
480-850-5757
Fax: 480-850-5758
Dale Diulus,Vice President, Coal Combustion Products 
& Logistics
ddiulus@srmaterials.com
www.srmaterials.com

Santee Cooper
1 Riverwood Drive
P.O. Box 2946101
Moncks Corner, SC 29461
843-761-8000
Fax: 843-761-4114
Thomas Edens, Administrator, Combustion Product 
Utilization
tfedens@santeecooper.com
http://www.santeecooper.com

Seminole Electric Cooperative, Inc.
P.O. Box 272000
16313 N. Dale Mabry Highway
Tampa, FL 33618
813-739-1213
Fax: 813-264-7906
James Frauen, Project Director, SGS3
jfrauen@seminole-electric.com

Separation Technologies LLC
A Titan America Business Ash Pro
6071 Catawba Road
Troutville, VA 24175
540-966-6833
Fax: 540-966-1623
Randy Dunlap, Vice President, Business Development
rdunlap@titanamerica.com

Solvay Chemicals, Inc.
3333 Richmond Ave.
Houston, TX 77098
713-525-6843
Fax: 713-525-7806
Jose deLaHoz, Senior Business Manager
jose-manuel.delahoz@solvay.com
www.solvaychemicals.us

South Carolina Electric & Gas
(SCE&G)
111 Research Drive, K-61
Columbia, SC 29203
803-217-7461
Fax: 803-933-8064
Ted Frady, Senior Engineer, Ash Utilization & Disposal
tfrady@scana.com

Southern Company Generation
Southern Company Services, Inc.
P.O. Box 2641
Mail Bin 14N-8195
Birmingham, AL 35291
205-257-6920
Fax: 205-257-5367
C. Lamar Larrimore, Principal Research Engineer
cllarrim@southernco.com
http://www.southernco.com/

Southern Illinois Electric Cooperative
11543 Lake of Egypt Road
Marion, IL 62959
618-964-1448
Fax: 6189641867
Leonard Hopkins, Environmental Superintendent
lhopkins@sipower.org

Southern Illinois University Carbondale
Coal Research Center
405 West Grand, Mailcode 4623
Southern Illinois University at Carbondale
Carbondale, IL 62901
618-536-5521
Fax: 618-453-7346
John Mead, Director
jmead@siu.edu

Sphere One, Inc.
601 Cumberland, Building 32
Chattanooga, TN 37404
423-629-7160
Fax: 423-678-0614
Kip Clayton, Materials Manager
kclayton@sphereone.net
www.sphereone.net

Sunflower Electric Power Corporation
Touchstone Energy Cooperative
2025-75 W. St. John St.
P.O. Box 1649
Garden City, KS 67846
620-272-5467
Fax: 620-272-5467
Jim Carlson, Supervisor of Environment
jcarlson@sunflower.net

Synthetic Materials - SYNMAT
P.O. Box 67245
244 Old Highway 149
St. Pete Beach, FL 33736
727-367-0400
Fax: 7273670402
John Glasscock, President
jrg@synmat.com
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Tampa Electric Company
TECO
TECO Plaza
P.O. Box 111
702 N. Franklin St.
Tampa, FL 33601
813-228-1006
Fax: 813-641-5066
Vicki Jones, Account Manager, Combustion Byproducts
vmjones@tecoenergy.com

Tarun Naik
University of Wisconsin - Milwaukee
Department of Civil Engineering
P.O. Box 784
Milwaukee, WI 53201
414-229-6696
Fax: 414-229-6958
Tarun Naik, Professor
tarun@uwm.edu

Temple-Inland Inc. 
540 E. Barton Ave.
P.O. Box 1270
West Memphis, AR 72303
870-702-3104
Fax: 870-702-3200
Bruce Shrader, Plant Manager
bruceshrader@templeinland.com

Tennessee Valley Authority (TVA)
1101 Market St., (LP5G)
Chattanooga, TN 37402
423-751-2405
Fax: 423-751-6619
Kathryn Copeland, Fuel Byproducts & Marketing 
Specialist
kncopela@tva.gov

The Ohio State University
Department of Civil and Environmental 
Engineering and Geodetic
470 Hitchcock Hall
2070 Neil Ave.
Columbus, OH 43210
614-688-3408
Fax: 614-292-3780
Tarunjit Butalia, Research Scientist
butalia.1@osu.edu

The SEFA Group
217 Cedar Road
Lexington, SC 29073
803-520-9000
Fax: 803-520-9001
Jimmy Knowles, Vice President, Market Development
jknowles@sefagroup.com

Trans Ash, Inc.
617 Shepherd Drive
P.O. Box 15396
Cincinnati, OH 45215
513-733-4770
Fax: 513-554-6147
Robert Gerbus, President
bgerbus@transash.com
www.transash.com

Tribo Flow Separations, LLC
1525 Bull Lea Road, Suite 10
Lexington, KY 40511
859-259-0011
Fax: 859-259-0010
John Stencel, President
john@triboflow.com
www.triboflow.com

Trinity Rail
2525 N. Stemmons Freeway
Dallas, TX 75207
214-589-8405
Randall Thomure, Vice President, Product Marketing
randy.thomure@trinityrail.com
www.trinityrail.com

United States Gypsum Corporation
125 S. Franklin St.
Chicago, IL 60606
312-606-3735
Fax: 3126064518
John Gaynor, Manager, Synthetic Gypsum
jgaynor@usg.com

University of Kentucky - CAER
2540 Research Park Drive
Lexington, KY 40511
859-257-0272
Fax: 859-257-0220
Thomas Robl,  Associate Director
robl@caer.uky.edu

University of North Dakota
Energy & Environmental Research Center
15 North 23rd St., Stop 9018
Grand Forks, ND 58202
701-777-5261
Fax: 701-777-5181
Debra Pflughoeft-Hassett, Program Manager
dphassett@undeerc.org
www.undeerc.org/carrc

URS Corporation
Engineering and Environmental Services
9400 Amberglen Blvd.
Austin, TX 78729
512-454-4797
Fax: 512-454-8807
Gary Blythe, Principal Project Manager
gary_blythe@urscorp.com

W. Lee Daniels
Department of Crop & Soil Environmental 
Science
Virgina Tech
CSES Dept. MC 0404
Blacksburg, VA 24061
540-231-7175
Fax: 540-231-7630
W. Lee Daniels, Professor
wdaniels@vt.edu

We Energies
231 W. Michigan St.
Milwaukee, WI 53201
414-221-4618
Fax: 414-221-2022
Art Covi, Principal Engineer, CCP Team Leader
art.covi@we-energies.com

Wenck Associates, Inc.
1800 Pioneer Creek Center
P.O. Box 249
Maple Plain, MN 55359
701-297-9600
Fax: 701-297-9601
Rodney Ambrosie, Executive Vice President
rambrosie@wenck.com
http://www.wenck.com

West Virginia Water Research Institute
West Virginia University
Evansdale Campus
NRCCE Bldg. #202
P.O. Box 6064
Morgantown, WV 26506
304-293-2867
Fax: 304-293-7822
Tamara Vandivort, Program Coordinator
Tamara.Vandivort@mail.wvu.edu

Western Research Institute
University of Wyoming
365 North Ninth St.
Laramie, WY 82070
307-721-2386
Fax: 307-721-2256
Alan Bland, Vice President
abland@uwyo.edu

Wolverine Power Supply Cooperative, Inc.
10125 W. Watergate Road
P.O. Box 229
Cadillac, MI 49601
231-775-5700
Fax: 231-775-2077
Daniel Decoeur, Engineering Manager
ddecoeur@wpsci.com
www.wpsci.com

Xcel Energy
414 Nicollet Mall, (MP-8A)
Minneapolis, MN 55401
612-330-6133
Fax: 612-330-6357
Michael Thomes, Project Manager
michael.r.thomes@xcelenergy.com
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FGD Products 

Westin Atlanta North - at Perimeter Hotel 
Atlanta, GA 

Presented by the 
U.S. Environmental Protection Agency, 

U.S. Department of Energy, 
U.S. Department of Agriculture, 

Electric Power Research Institute,
The Ohio State University & 

ACAA Educational Foundation.

Join us for a two-day workshop 
emphasizing the agricultural 

& industrial uses of FGD Gypsum.

Westin Atlanta North
at Perimeter Hotel,
Atlanta, Georgia

Learn more, please visit:
www.FGDProducts.org

Agricultural & 
Industrial Uses 
of FGD Gypsum 
October 23-24, 2007

Columbian TecTank, the dry bulk
industry’s leading manufacturer of
bolted and factory-welded silos,
introduces—Trico-Bond EP™—
our new and improved modified
epoxy powder coating.

This highly-engineered, factory-
applied, thermally-cured multiple
resin coating has undergone 
extensive field and laboratory 
testing. In fact, we spent five years
developing this exclusive coating
before we were satisfied with 
the results!

Look for improved weatherability
by asking for our optional clear coat
exterior coating. You will achieve a
virtual automotive finish, extending
your color and gloss retention.

The best tanks with the best
coatings for all of your dry bulk 
storage needs are engineered 
and fabricated in our ISO 9000
Quality Certified facilities.

2101 South 21st Street
Parsons, Kansas 67357
Phone: (620) 421-0200
Fax: (620) 421-9122 
www.columbiantectank.com
sales@columbiantectank.com

OVER 9000 HOURS
OF TESTING ON
OUR IMPROVED
POWDER COATING

Columbia Tech Tank Is1 07 indd 1 12/18/06 10:52:26 AM
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Down to Earth Environmental Solutions, LLC.
Charlestown, MA and Wakefield, MA 

www.specash.com 
866-442-5292

DTE
 Providing Alternative Solutions for Coal Ash Management

 

in CCP management 

www.fmsm.com 



Lafarge_Is1_07.indd   1 1/15/07   4:41:34 PM



Headwater_Is1_07.indd   1 12/18/06   11:36:19 AM




