
I S S U E  2  •  2 0 0 8I S S U E  2  •  2 0 0 8

Applications, Science and Sustainability of Coal Ash

ACAA’S 
40TH ANNIVERSARY 
CELEBRATION IN ALEXANDRIA

C2P2 ANNOUNCES 
2008 AWARD WINNERS

MERCURY CONTROL 
TECHNOLOGIES UPDATE

PRSTD STD
US POSTAGE PAID
FARGO ND
PERMIT #1080

http://www.acaa-usa.org


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 • 2008

TABLE OF CONTENTS
Messages from the ACAA Chairmen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

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

feAtUres

Using Fly Ash and Natural Pozzolans in Long Life Structures
By Bruce Ramme and Julia Jacobsmeyer, We Energies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .6

Regulations for Benefi cial Use Changing Nationwide
By Dave Goss, ACAA Executive Director . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13

Re-Imaging Coal: Novel Process Removes Mercury While Retaining Ash Sales 
By Al Bland, Western Research Institute . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18

aCaa’s 40th anniversary Celebration in alexandria
By Dave Goss, ACAA Executive Director . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23

Update on Mercury Control Technologies
By Thomas J. Feeley III, Charles E. Miller, and Andrew P. Jones, DOE/NETL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26

C2P2 announces 2008 award Winners
By Dave Goss, ACAA Executive Director . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32

how Carbon-based sorbents Will impact Fly ash utilization and Disposal
By Debra F. P� ughoeft-Hassett, David J. Hassett, Tera D. Buckley, Loreal V. Heebink, 
and John H. Pavlish, Energy and Environmental Research Center . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37

high Carbon Fly ash Finds uses in highway Construction 
By Haifang Wen, Recycled Materials Resource Center, University of Wisconsin at Madison 
and Robert Patton, National Energy Technology Laboratory, Department of Energy . . . . . . . . . . . . . . . . . . . . . . . . 42

rice husk ash: untapped Potential as a Global Cement replacement
By Helena Meryman, SBC Global . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46

new Web Course: traditional and nontraditional uses of Coal Combustion Products
By Anne Weir, Association of Canadian Industries Recycling Coal Ash . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50

american Coal ash association Membership Directory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52

Index to Advertisers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60

Applications, Science and Sustainability of Coal Ash

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

www.WWCCP.org

Managing editor

Melissa Hendricks

Publisher

lester Publications, llC

2131 nW 40th terrace – suite a

Gainesville, Fl 32605

Main line: 1-877-387-2700

President

Jeff Lester

Publishing Director

Sean Davis 

editor

Bonnie Winter Fedak 

Graphic Designers

Theresa Kurjewicz

John Lyttle

Myles o’reilly

Account executive 

Sean Davis

© 2008 american Coal ash association. 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 American 
Coal ash association.

Printed in Canada.
Please recycle where facilities exist.

For reprint information, contact 
the american Coal ash association.

statements of fact or opinion are the responsibility 
of the authors and do not imply an opinion on the 
part of the offi cers or members of the american 

Coal ash association. all rights reserved. 
Materials may not be reproduced or 

translated without written permission. 

pplications, Science and Sustainability of Coal Ashpplications, Science and Sustainability of Coal Ash

Applications, Science and Sustainability of Coal Ash

ACAA’S 
TH ANNIVERSARY 

CELEBRATION IN ALEXANDRIA

C2P2 ANNOUNCES 
2008 AWARD WINNERS

MERCURY CONTROL 
TECHNOLOGIES UPDATE

on the cover:
The American Coal Ash 

Association will celebrate 
its 40-year anniversary in 

Alexandria, Va., July 1 and 2, 
2008. During this event the 
Coal Combustion Products 
Partnership (C2P2) will hold 

its awards ceremony. See 
full story on page 23.

Issue 2 2008 Ash at Work • 1

www.lesterpublications.com
mailto:sdavis@lesterpublications.com
http://www.acaa-usa.org




Message from the ACAA Chairman

In WIth  
the neW
By Al Christianson, ACAA Outgoing Chair, Great River Energy and
Mark Bryant, ACAA Incoming Chair, Ameren

T his month, we asked both Al 
Christianson, outgoing chair 
of the association and Mark 
Bryant, the new chair to offer 

some comments for this column. Al was 
in a reflective mood and we share with you 
some of those reflections looking back at 
both the industry and Al’s career. He began 
with Great River in 1978 at a time when 
Coal Creek Station fly ash was being used 
only locally by a very select few. But in the 
late 1990s, Coal Creek Station started a 
concentrated effort with its ash marketing 
partner, Headwaters, to make infrastruc-
ture, transportation and customer service 
enhancements that would take Coal Creek 
fly ash sales to record levels. In the past ten 
years, GRE has continued to improve on 
infrastructure and customer service while 
maintaining the highest quality standards 
for its ash. Fly ash from Underwood, N.D. 
has a national reputation for quality and 
consistency, which enables its use in mar-
kets hundreds of miles farther than when 
first envisioned. As Al steps down, he says 
that his golf game (also started in the late 
1970s) has not improved as much as the 
plant’s CCP efforts. When asked about 
looking toward the future, he said, “What 
does the future hold? No more columns 
from Al, lots of golf for Al, and Al say-
ing, ‘Thank you to all the interesting and 
wonderful people I have met during this 
journey so far.’ ” 

Thanks for your leadership these last two 
years and your unwavering support to the 
association and the industry!
 
We asked Mark to provide his views on 
what the future holds:

Associations like ours are great exam-
ples of how much can be accomplished 
when you have the right people in the 
right positions. Our executive director 
and the staff assembled in Denver have 
helped the association to another great 
year. Our affiliations continue to bring 
opportunity after opportunity for collab-
oration, research and regulatory reform. 
Our committee chairs are some of the 
most knowledgeable people in the indus-
try who agree to take on an extra load 
in addition to their normal day jobs and 
their lives outside work. Without them, 
our work grinds to a halt. Our member-
ship continues to grow as the words of 
effectiveness spread and we share news 
of the value and fun to be had at our 
meetings. True, sometimes our com-
mittee meetings could remind you of a 
church where everyone is afraid to sit in 
the front row and folks sit on their hands, 
but that usually doesn’t last very long and 
the work gets divided and completed in 
good order. But mostly, we have the right 
people in the right places – namely our 
members – and we too should be proud 

of what has been accomplished. Without 
the rank and file members, the associa-
tion ceases to exist and everyone is left to 
fend for him or herself. Alone, our lives 
will get more complicated very quickly, 
but together … well, that’s where the real 
potential lies.

As the incoming chair, I am honored to 
have been selected to follow those before 
me: Al Christianson, Tom Jansen, Harry 
Roof, Ted Frady, Joel Pattishall, and the 
many others over these past forty years. All 
these people have been a part of the asso-
ciation for many years – much longer than 
I – and have seen the worst and now enjoy 
some of the best. Rest assured that I won’t 
take this role lightly. I am also very happy 
that Mike Thomes will help navigate into 
the future, as vice chair; he is one of the 
most technically competent people I know 
in the industry. I have always been a stu-
dent of history and truly believe that with-
out knowledge of history, we are doomed to 
repeat the errors of the past. With the good 
counsel of these past and future chairs and 
others, I am confident we can continue to 
enjoy our successful association.

As we bid Al adieu and welcome Mark, 
we believe that ACAA’s next 40 years will 
reflect the skills and attributes of both 
these gentlemen and the other chairs who 
will follow. v
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Message from the ACAA executive Director

CoMfort WIth CCPs 
Proves fAr froM 
UnIversAl
By Dave Goss, American Coal Ash Association

D espite our comfort with a 
subject, such as the non-
hazardous nature of CCPs 
– especially fly ash – others 

may not share our sense of calm. The news 
media has recently covered CCP issues in 
Maryland and featured proposed regula-
tions in Pennsylvania, Virginia, Connect-
icut, Florida, California and other states. 
We have discovered that just because we 
think we have the answers, many do not 
have access to the information we have or 
can provide.

In California, for example, the Collabora-
tive for High Performance Schools (CHPS) 
has a materials subcommittee that reviews 
various building materials for inclusion 
(or exclusion) from a list of “low-emitting” 
materials considered safe for use in school 
buildings. Recently, there was an effort 
to ban concrete containing fly ash from 
CHPS’ materials listing because of a con-
cern that mercury could potentially off-gas 
into the classroom, thus increasing the risk 
to students and staff.

Working with EPRI, the EERC, The 
Ohio State University, the University of 

Nevada-Reno and a number of our mem-
ber companies, we were able to postpone 
a vote to exclude concrete containing fly 
ash until further technical discussions 
could be arranged with the subcommit-
tee. The data we have indicates that the 
likelihood of mercury in fly ash being 
released from the concrete is incredibly 
low. We are comfortable with that fact, 
but not everyone is. Several members of 
the subcommittee believe the risks are 
still great when measured in levels of 
parts per billion. 

In another situation, the online version 
of Scientific American (Dec. 13, 2007) 
included an article titled “Coal Ash is 
More Radioactive Than Nuclear Waste.” 
Although the article proceeds to put 
this statement in context, we have found 
that members of the media have picked 
up on this and are using it in their mes-
sages, without regard to the details. It 
is clear our industry continues to enjoy 
that game of “javelin catching” – never 
certain when the next piece of misin-
formation will arrive or in what form 
the public will become concerned about 
CCP use.

ACAA is working with EPRI and others 
to address the mercury in concrete issue, 
as well as the health risks if any, of other 
heavy metals or trace elements in the 
products using CCPs. Alarming headlines 
in journals such as Scientific American do 
not make it easier for regulators to discern 
the real benefits or consequences of using 
and managing CCPs within their state. We 
have supplied a good deal of technical data 
to both Maryland and Connecticut to help 
provide them scientific information upon 
which to craft new regulations. We have 
met with the Pennsylvania DEP, as well, to 
discuss their proposed changes and have 
been pleased by the response from these 
state agencies. They have been genuinely 
pleased to have sound data to evaluate 
beneficial use or management guidance.

We ask that you keep the ACAA staff in-
formed of any initiatives within your state 
or areas of expertise where technical, en-
vironmental or other data would help in-
dividuals reach sound decisions about the 
use of our products. We won’t be success-
ful in every case, but if we don’t try, the 
industry will end up moving backward 
because of the lack of action. v
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UsInG flY Ash AnD 
nAtUrAl PoZZolAns In 
lonG lIfe strUCtUres
By Bruce Ramme and Julia Jacobsmeyer, We Energies

H istorically, there have been 
numerous examples of fl y 
ash and natural pozzolan 
use in long life structures, 

both by design and demonstrated per-
formance. One of the earliest examples 
is a water storage tank used in Camiros, 
Greece from 600 B.C. to 300 B.C. Th e 
tank was built with concrete blocks and 
mortar consisting of lime, soil, sand, and 
siliceous aggregates. Generally, the mor-
tar would have a composition (by volume) 
of six parts soil, two parts lime and one 
part sand. Tests showed that the tank had 
a compressive strength of 1,740 psi and 
aft er nearly 3,000 years, it still appears to 
be in “good condition.” A similar mor-
tar was also used by the Romans in their 
aqueducts, as well as various marine struc-
tures. Th e Romans combined volcanic 
ash, lime, aggregate, and water to produce 
their mortar and concrete.1 Volcanic erup-

tions, such as the ones in Santorin, Greece 
(1600 B.C. to 1500 B.C.) and Naples, Italy 
(A.D. 79) provided engineers of that time 
with the ash for various construction 
projects. Tests in 1961 proved that volca-
nic ash (crushed, then calcinated) met the 
requirements of ASTM C 618.1

Th e use of natural pozzolans did not de-
velop in the United States until the twen-
tieth century. In the 1930s and ’40s, the 
United States Bureau of Reclamation 
(USBR) promoted the use of natural poz-
zolans aft er testing proved that it assisted 
in the control of alkali-silica reactions 
in concrete and in lowering the heat of 
hydration. Th e California Division of 
Highways integrated the use of portland-
pozzolan cement comprised of 25 per-
cent crushed, calcined Monterey shale on 
several structures, including the Golden 
Gate Bridge in San Francisco, Calif. still 

in service today. A 1912 boathouse built 
over water in Sausalito, Calif., was up-
graded in 2005 using a 25 percent Class 
F fl y ash concrete mixture. Because of the 
resilience of the fl y ash, reinforcements of 
carbon steel were used in place of stain-
less steel and the specifi ed strength of 
4,060 psi was achieved in 28 days rather 
than the expected 56 days.2

Constructed in 1926, the two-level Wacker 
Drive in Chicago, Ill. maintained a service 
life of 75 years despite 20 years of salt and 
chemical usage for deicing. In 2002, a 
new viaduct structure, incorporating fl y 
ash was designed with a life expectancy 
of at least 75 to 100 years.5 Th e concrete 
consisted of Type I cement, 10 percent 
Class F fl y ash, 15 percent ground blast 
furnace slag, and 5 percent silica fume.3

To prevent cracking, a fogging process 
was used during placement, followed 

Wacker Drive in Chicago

Photo by kiM sCarborouGh
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immediately by a seven-day wet cure 
using cotton mats and soaker hoses, as 
specified by the Illinois Department of 
Transportation. Test results showed that 
the concrete mixture had an average 
compressive strength between 6,500 psi 
and 9,000 psi. A strength limit of 9,500 
psi was placed on the concrete because 
higher compressive strengths can lead to 
cracking during temperature changes.4 
A latex-modified concrete overlay of 
2.75 inches was installed to prevent 
deicing chemicals from penetrating the 
structural concrete.4 The overlay can 
easily be replaced if necessary every 20 
to 25 years.

More recently, the Iraivan Temple built in 
Kauai, Hawaii in 1999, was constructed 
with a foundation composed of Class F 
high volume fly ash (HVFA) concrete. 
Like many other Hindu temples, the 
Iraivan Temple is estimated to have an 
extensive service life of 1,000 years.2 The 
HVFA foundation was adopted by two 
additional temples in the United States – 
one in Houston, Texas and one in Chicago, 
Ill. High volume fly ash concrete was used 
in the piers that support the foundation 
slabs and walls because of difficult soil 
conditions at both locations.

The Chicago Bochasanwasi Shri Akshar 
Purushottam Swaminarayan Sanstha 
(BAPS) temple and the BAPS temple in 
Texas were designed with a service life of 
1,000 years. The Hindu temple in Chicago 
uses 250 piers – 30 feet by 3 feet – which 
are composed of Type 1 portland cement, 

Class C fly ash (<1 percent carbon by 
mass), gravel, and siliceous sand.2 A poly-
carboxylate high-range water-reducing 
admixture 0.01 gal/ft3 was also added to 
the concrete to reduce the water content. 
The HVFA concrete met strength require-
ments by using up to 65 percent fly ash 
(by mass). It was also found that thermal 
cracking was reduced when the portland 
cement content was lowered to 6.5 pcf. 
The compressive strength at 56 days was 
3988 psi – the same average strength as 
portland cement concrete at 56 days. 
Compressive strength tests showed that 
cold weather slows the strength gain of 
HVFA concrete, while hot weather quickens 

it.2 By using HVFA concrete, the project 
saved approximately 882 tons of portland 
cement (the equivalent of 882 tons of car-
bon emissions) for the 3,921 cubic yards 
of concrete used.2 

In Red Feather Lakes, Colo., the Great 
Stupa of Dharmakaya was built with 
a 1,000-year design life. The Stupa is a 
three-story Buddhist temple that houses 
relics, statues and a shrine to Buddha. The 
mix design of concrete consisted of 94 lb/
yd3 of Class C fly ash, as well as 76 lb/yd3 

of 9 percent silica fume.15 The base of the 
Stupa used 250 tons of concrete and sits 
upon a 31-column foundation16.

The Cathedral of Our Lady of the Angels 
in Los Angeles, Calif., also integrated the 
use of fly ash in order to obtain a service 
life of at least 500 years.10 The concrete 
used in this project consisted of ready-
mixed concrete containing white cement 
with a low C3A content and 15 percent fly 
ash substitution. Testing showed that the 
fly ash mixtures used five gallons of water 
less than metakaolin mixtures that were 
more susceptible to thermal cracking.8 
Various control procedures were used be-
cause of the inconsistency in the color of 
the fly ash. More than 800 corners were 
designed into the building, which dem-
onstrated the fine architectural detailing 

Iraivan temple 
built in Kauai, 
hawaii in 1999
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possible with fly ash concrete. Preventive 
measures, such as the use of elastomeric 
base isolators and a 28-inch moat, were 
taken into account for seismic activity. In 
the event of an earthquake, the isolators 
will allow the building to move up to 27 
inches in any direction.10

Fly ash was incorporated into the con-
struction of a building in Richland, Wash. 
that stores 2,316 tons of spent nuclear 
fuel. This concrete mixture consisted of 
390 pounds Type II cement, 150 pounds 
Class F fly ash and 60 pounds silica fume 
per cubic yard, as well as 150 ounces 
high-range water reducer and 84 ounces 
mid-range water reducer.6 The concrete 
was placed amid high temperatures, so 
900 pounds to 1,000 pounds of ice were 
added to each 10-yard load (the moisture 
from the ice left only 10 gallons to 20 gal-
lons of water to be added). This mixture 
had a 7,500 psi compressive strength at 90 
days. This building is designed for a ser-
vice life of 75 years.

Several recent bridge designs with long 
service lives have also integrated the use 
of fly ash. For example, the 6th Street 
Viaduct in Milwaukee has a 75-year de-
sign life. The bridge used 40,000 yd3 of 
structural concrete to width spans total-
ing nearly one mile.12 The concrete mix 
included 30 percent Class C fly ash.14 The 
structure contains fully automated, mov-
able bridges for boat traffic. Although the 
high performance concrete that was used 
increased the resistance to water and salt, 
the surface will still need to be replaced 
every 25 years.13 

In Canada, the Confederation Bridge 
(1997) has a life expectancy of 100 years. 
Concrete components used in the bridge 
were precast7 and the design incorporated 
the use of between 10 percent to 29 per-
cent Class F fly ash.14 Fly ash has been 
used in the re-construction of the San 
Francisco-Oakland Bay Bridge, particu-
larly in footings and large mass pours.

Researchers at Penn State and the Uni-
versity of Utah have designed concrete 
mixtures with a service life of 75 to 100 
years for bridges. The concrete shows a 
lower permeability and a lower cracking 

potential than the standard mixes cur-
rently used. The mixtures used 154 com-
binations of cement and materials such as 
fly ash, silica fume and slag.11

In the original construction of the Hoover 
Dam, some fly ash was used to control 
heat of hydration when sections of the 
dam were being placed. Had fly ash not 
been used, it was estimated that because 
of the large volume of concrete being 
placed it would have taken the face of the 
dam nearly 150 years to cool to ambient 
temperatures. Portions of the Hoover 
Dam bypass project are currently being 
constructed using a 20 percent fly ash 
mixture with an expected design life of 75 
years.14 The signature bridge spans nearly 
2,000 feet (610 meters) with three phases: 
the Arizona approach, the Nevada ap-
proach and the Colorado River Bridge.17 
Construction of the Hungry Horse Dam 
in Montana used approximately 132,360 
tons of fly ash.18 This dam was completed 

in 1952 and contractors opted to replace 
35 percent of the portland cement with 
fly ash.19 
 
HVFA concrete pavements produced with 
up to 70 percent Class C fly ash and 60 
percent Class F fly ash as the cementitious 
material have been in service at We En-
ergies’ facilities in Wisconsin since 1984 
with excellent in-service strength and du-
rability. Forty to 50 percent Class C fly ash 
concrete has also been used in numerous 
other utility structures during this same 
period with excellent performance. 21, 22

Although this is not an exhaustive treat-
ment of the historical or recent uses of fly 
ash in concrete structures, it is illustrative 
of the tremendous benefits of incorporat-
ing fly ash into mix designs where lon-
gevity, high performance and durability 
are required. High volume fly ash use is 
increasing and many newer, long lasting 
structures will be built.  v

san francisco-oakland Bay Bridge
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Trico-Bond EPTM abrasion and 
corrosion-resistant coating
extends tank life and lower 
lifetime costs.
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applied coating from our 
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since 1893 means quick, 
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reGUlAtIons for 
BenefICIAl Use 
ChAnGInG nAtIonWIDe
By Dave Goss, American Coal Ash Association

One of the most signifi cant bar-
riers to increasing the use of 
CCPs, especially in non-tradi-
tional areas, is inconsistency 

in or lack of regulatory guidance by state 
and local agencies. Not all states have 
regulations that pertain explicitly to 
CCPs and instead may have regulations 
that address solid waste, or recycling 
or perhaps nothing at all. In the Report 
to Congress: “Barriers to the Increased 
Utilization of Coal Combustion/
Desulfurization Byproducts by 
Governmental and Commercial Sectors” 
(July 1994), Recommendation No. 5 states 
it is necessary for industry, federal, state 
and local agencies to review and revise, 
as necessary, existing specifi cations and 
regulations relating to coal combustion 
byproduct use and to develop specifi ca-
tions and regulations where needed. Since 
the issuance of that report, terminology 
has changed and in January 2003, the 
EPA introduced the Coal Combustion 
Products Partnership (C2P2). Th e success 
of this program can be measured, in part, 
by the number of partners nearing 200, 
the detailed case studies available (www.
epa.gov/epaoswer/osw/conserve/c2p2/
index.htm), and by the acknowledge-
ment by several states that C2P2 is, in fact, 
a program to consider when developing 
benefi cial use regulations.

Recently, ACAA has become aware of 
some states that have proposed new 
regulations or are in the process of revis-
ing benefi cial use guidance pertaining 
to CCPs. Connecticut announced in 
January 2008, its intent to issue a “Gen-
eral Permit for Benefi cial Use of Coal 
Combustion Products (CCPs).” As part 
of the announcement, a fact sheet about 

benefi cial use was included, which made 
direct reference to the C2P2 Web site as a 
key information source. ACAA worked 
with the Connecticut Construction 
Industries Association, and several of our 
members who market or produce CCPs 
in the New England area, to provide 
information to the Connecticut DEP ap-
plicable to several uses described in the 
proposed rulemaking.

ACAA was invited to attend a meeting 
in Harrisburg to discuss Pennsylva-
nia’s planned changes to benefi cial use 
regulations in that state. Assisted by 
Reliant Energy and other members, I 
met with PA DEP staff  to discuss and 
provide information about a number of 
CCP applications under consideration. 
Similarly, members from Mirant Mid-
Atlantic, Constellation Energy, Charah, 
Lehigh Cement and I had the opportu-
nity to participate in a public hearing on 
House Bill 388 in front of the Maryland 
Environmental Matters Committee on 
Feb. 13, 2008 and at a work group meet-
ing at the Maryland Department of the 
Environment (MDAE) on Feb. 26, 2008. 
Th e House Bill proposed some stringent 
and infl exible requirements pertaining to 
CCP use in the state. Th e bill, however, 
was subsequently withdrawn and MDE 
is gathering information about poten-
tial benefi cial uses of CCPs that will be 
implemented by the Department of the 
Environment later this year. ACAA, 
USWAG and others have supplied a 
number of documents to the MDE 
staff  on topics ranging from structural 
fi lls and FGD gypsum to benefi cial use 
regulations in other states and applicable 
CCP standards and specifi cations. We 
provided the staff  with a copy of ACAA’s 

extensive listing of regulations, technical 
documents and Web sites with informa-
tion about CCPs and other industrial 
materials.

In 2005, ACAA created an extensive 
listing of documents and Web sites that 
can be used as resources about CCP 
utilization. Th e document contains more 
than 340 entries and is continually being 
updated as staff  identifi es new sources of 
information. ACAA members can down-
load a PDF copy of this document on the 
ACAA Web site by going to Standards 
& Specifi cations on the left  of the home 
page and clicking on the fi le “Compila-
tion of Regulations, Standards, Specifi ca-
tions, Web sites and Other Resources 
that Pertain to CCPs.” Members are en-
couraged to provide the staff  with leads 
to new or revised information on CCPs 
that can be added to this compilation.

In some states, benefi cial use of CCPs 
contributes directly to state goals for 
recycling or reuse of industrial materi-
als. Michigan, for example, has set a goal 
of increasing recycling within the state 
to 50 percent or greater in the coming 
years. While this includes recycling of all 
materials generated or used within the 
state, CCPs and other materials – like 
foundry sands, scrap tires and construc-
tion and demolition debris – can make a 
signifi cant impact on this goal. ACAA is 
discussing with Michigan’s Department 
of Environmental Quality, the Industrial 
Resources Council and EPA Region 5, 
the idea of a workshop or set of meetings 
to provide information to DEQ staff  on 
the practical issues related to recycling 
and benefi cial use of CCPs and other 
industrial materials.
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ACAA is a member of the Industrial Resources Council (IRC) – 
a council under the National Recycling Coalition. Th e IRC’s goal 
is to increase market opportunities for materials produced by 
the industries that the council’s six members represent: ACAA, 
the Construction Materials Recycling Association (CMRA), 
Foundry Industry Recycling Starts Today (FIRST), National 

Council for Air and Stream Improvement (NCASI), National Slag 
Association (NSA), and the Rubber Manufacturers Association 
(RMA). Since the regulatory and benefi cial use issues facing our 
industry and others are very similar, the IRC serves as a focal 
point of discussion, connecting the information dots about ma-
terial use. Th e IRC is currently in partnership or in dialogue with 
the Association of State and Territorial Solid Waste Management 
Offi  cials (ASTSWMO), the EPA’s Industrial Materials Recycling 
initiative, the American Public Works Association (APWA), the 
American Association of State Highway Transportation Offi  cials 
(AASHTO), the Recycled Materials Resource Center (RMRC) 
and state agencies.

ACAA is a member of the Industrial Resources Council (IRC) – 
a council under the National Recycling Coalition. Th e IRC’s goal 
is to increase market opportunities for materials produced by 
the industries that the council’s six members represent: ACAA, 
the Construction Materials Recycling Association (CMRA), 
Foundry Industry Recycling Starts Today (FIRST), National 

Council for Air and Stream Improvement (NCASI), National Slag 
Association (NSA), and the Rubber Manufacturers Association 
(RMA). Since the regulatory and benefi cial use issues facing our 
industry and others are very similar, the IRC serves as a focal 
point of discussion, connecting the information dots about ma-
terial use. Th e IRC is currently in partnership or in dialogue with 
the Association of State and Territorial Solid Waste Management 
Offi  cials (ASTSWMO), the EPA’s Industrial Materials Recycling 
initiative, the American Public Works Association (APWA), the 
American Association of State Highway Transportation Offi  cials 
(AASHTO), the Recycled Materials Resource Center (RMRC) 
and state agencies.

ACAA and its members have recently been 
active in providing CCP information to 
the North Dakota Department of Health 
Division of Water Quality, to Mississippi 
Department of Transportation, Virginia’s 
Department of Environmental Quality and 
Maryland’s State Highway Administration. 
We have also worked with other mem-
bers and colleagues in California to help 
provide technical information about mer-
cury in concrete containing fl y ash to the 
state’s Collaborative for High Performance 
Schools (CHPS) Materials Subcommittee. 
In this situation, there has been an eff ort 

to ban any concrete containing fl y ash in 
CHPS verifi ed school buildings because 
of a concern about mercury. Technical 
information provided by EPRI, the Ohio 
State University, the EERC, Headwaters 
Resources, and the University of Nevada-
Reno, has been given to committee 
members to help them make an informed 
decision about mercury in concrete, 
whether it contains fl y ash or not.

Although ACAA is primarily focused 
on benefi cial use, we are available as a 
resource to members and non-members 

who have a need for any type of CCP 
information. If there are local, state or 
federal issues that could aff ect production, 
management, utilization or disposal 
anywhere in the United States, ACAA may 
be a helpful resource to provide insight, 
technical assistance or other information 
to whomever might need that assistance. 
We have also provided information to 
persons in Singapore, Canada, Romania, 
China, India, Turkey, Saudi Arabia, 
Israel, and many other nations. We are 
an internationally recognized source of 
information on CCPs. v
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A2P™ System Reduces 
Capital Cost by up to 50%

Virtually maintenance-free
Continuous ash removal from 
collection hoppers
Only two moving pieces 
between collection hopper 
and storage
Continuous conveying to 
storage

•
•

•

•

FLSmidth’s A2P Fly Ash Handling System

FLSmidth Inc.
Tel: 1-800-523-9482
Fax: 1-610-264-6170
www.fls-pt.com

“Since the installation of the system in 1995, we have replaced one 4-foot long 
section of the Airslide fabric. Other than that, the system is nearly maintenance free.”
- Glenn Outland, Plant Engineer, Roanoke Valley Energy Facility

Dust Collector

Airslide®

Conveyor

Fuller-Kinyon™ Pump

Airslide®

Conveyor

Blower
Blower

A2P: Airslide® Conveyor to Fuller-Kinyon™ Pump

Fly ash continuously 
discharges from all 
dust collector hoppers 
simultaneously.  Ash becomes 
fluidized within the Airslide™ 
Conveyor and flows rapidly 
down the slope via gravity.  
Fluidization air is heated to 
further ensure proper ash 
flow to the Fuller-Kinyon™ 
Pump.  

The pump acts as a “line 
charger,” injecting the ash 
into the pressurized convey 
pipeline  while  acting  as  
an  airlock between the 
conditions in the dust 
collector/Airslide conveyor 
and the conveying system.

1

2

1
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An InterBulk Group company

Paid Advertisement

InBulk Technologies, part of the 
international bulk logistics group, 
InterBulk Group Plc, is making new 
ground in supply of its patented 
non-tipping ISO-Container for 
cementitious materials in areas  
where there is difficult access  
to intercoastal areas and islands.

The ISO-Veyor is an intermodal  
tank container developed by InBulk 
Technologies, facilitating easy transition 
between road and rail and sea. 

It consists of a cylindrical vessel 
constructed within the frame dimensions 
of a 20 ft or 30 ft ISO unit. It can be 
handled exactly as a standard ISO 
container, utilising currently available 
trailer chassis and rail car rolling stock 
and is compatible with container 
shipping as it shares the same ISO 
dimensions of standard shipping 
containers. The ISO-Veyor can be 
handled efficiently and easily by 
standard container infrastructure.

The ISO-Veyor can be filled at source and 
remain sealed until the point of delivery 
thus removing the need for intermediate 
handling or storage of the contents.

The clever part is that the ISO-Veyors 
fluidisation membrane is designed to 
follow the curvature of the tank barrel, 
avoiding the need for space consuming 
cones, thus allowing superior payloads 
and discharge performance in terms of 
both time and residue remaining. With 
the simple addition of an air supply (and 
without tipping, so reduced opportunity 
for accidents or need for a costly tipping 
chassis) the ISO-Veyor discharges its 
contents, 30 tons in 30 minutes and 
leaves very little material behind 
following every discharge.

The major advantage that the ISO-Veyor 
system offers is transportation flexibility.

Cement, coal ash and lime are being 
loaded at terminals by gravity through 
standard manholes, while mounted on  
a trailer or railcar, and then transported 
to a rail or barge shipping terminal for 
trans-shipment, without double handling 
of the material, to markets or 
destinations hundreds of miles away.

One area where InBulk has  witnessed  
a surge of activity is for customers 
operating to projects located on Islands. 
Some scenarios include construction 
projects, where the ISO-Veyor provides 
an ideal system for intermodal deliveries 
without the requirement to make 
investments in silos or large volume 
storage facilities. 

Previously, handling situations required 
Pressure Differential Tankers on ferries or 
RORO ships. Costs due to trailer damage, 
driver hours, longer distances and fuel 
surcharges are avoided. ISO-Veyors are 
more environmentally friendly as they 
allow owners to make choices between 
the most efficient methods for transport.

The ability for the material to be stored 
horizontally, up to four units high, also 
offers on-site storage options that in  
the past were hampered by economics  
or space limitations or lack of trailers  
or railcars. 

The products which can be transported 
in ISO-Veyors have extended market 
access for powders like cement, fly ash, 
ground granulated blast furnace slag, 
white cement, aluminates and 
by-products. Future developments  
will see this range extended to chemicals 
and food grade versions, which would  
be fully cleanable in line with current 
systems for liquid ISO-Tanks.

Jim MacLean, Business Development 
Manager for the US & Canada explains:

“Through our parent group’s global 
network, InBulk now has the ability  
to offer a managed dry bulk logistics 
service almost anywhere in the world. 

New enquiries from areas such as 
mining, construction, offshore oil,  
and industries seeking new supply 
sources have increased dramatically 
since our first start of operations, 
especially from island locations. 

The enquiries have included 
ISO-Veyors travelling between 
locations in the Caribbean, Central 
and South America to North America. 
Asia, Indonesia and Malaysia are also 
interesting markets with a lot of scope 
for development.”

The ISO-Veyor has also made some 
notable strides in key overseas markets 
such as the US. In December 2006 
Lafarge North America became the first 
American owners and operators of the 
ISO-Veyor. 

Lafarge North America’s Montreal office 
has ordered more of the 20 ft PH type 
ISO-Veyor for a marine shipment of 
cement powders to Newfoundland 
customers from the Port of Montreal.

Stephane Caron, Distribution Operation 
Manager for Eastern Canada comments:

“We are delighted to be placing 
another order for ISO-Veyors as the 
flexibility of this solution minimized 
logistical risks, while reducing costs 
to a minimum and maximizing supply 
chain efficiencies. Empty containers 
are offloaded, transported to our 
terminal for reloading and returned  
to the ship for the return leg same 
day. Lafarge also recognizes the 
ISO-Veyor technology supports our 
corporate goals for sustainability.”

To arrange a trial of the ISO-Veyor  
contact Jim MacLean

James MacLean PEng 
Business Development Manager

Telephone
506 452 7933
Toll Free (US & Canada)
866 890 000
www.InBulkTechnologies.com

InBulk Technologies Ltd, UK
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C oal-fueled power generation 
will continue to play an inte-
gral role in the electricity gen-
eration in the United States for 

decades to come. Over 320GW of power 
in the United States is from coal and ad-
ditional coal-fueled power plants are pro-
jected to come online in the next decade 
(EIA). Currently, about 50 percent of that 
coal-fueled generation in the U.S. is from 
subbituminous coals, such as those from 
the Powder River Basin of Wyoming.

Emissions from coal-fueled units are be-
ing scrutinized and regulations are being 
considered at the federal and state levels. 
Mercury and CO2 are currently targets of 
public debate, resulting in industry’s need 
to strive for a near-zero emissions clean 
coal industry. In contrast with processes 
that remove mercury from utility fl ue gas, 
a DOE-funded process has been patented 
by Western Research Institute (WRI) that 
removes mercury from the coal prior to 
combustion, thereby maintaining ash 
quality/sales. Th is process is also com-
patible with clean coal processes such as 
advanced gasifi cation/integrated gasifi ca-
tion combined cycle (IGCC) plants. 

proceSS 
Th is novel process is based on a two-stage 
thermal pretreatment of the raw coal to 
remove both moisture and mercury. In 
this process, the coal is heated to remove 
the moisture and then heated to a higher 
temperature in a separate zone to evolve 
the mercury.

Run of mine coal, crushed to a suitable 
size, enters the moisture removal zone 

where it is heated to a temperature not ex-
ceeding 300°F. In this zone the free water 
and some of the more tightly bound water 
is volatilized and removed from the zone 
by the heating medium. Th e coal is then 
further heated in the mercury removal 
zone to approximately 550°F, where 70 
percent to 80 percent of the mercury in 
PRB and lignite coal is volatilized and re-

moved from the zone by an inert sweep 
gas. Mercury is released and captured 
in the temperature window of 400°F to 
550°F. Th e treated coal is then cooled and 
directly fed into the power plant pulveriz-
ers. Th e sweep gas stream, containing the 
evolved mercury, passes into the mercury 
removal equipment and the mercury is 
captured.

re-imaging 
coal: 

By Al Bland, Western Research Institute

process flow Diagram for Wri’s mercury removal technology

typical mercury release as a function of temperature for prB coal.

novel process 
removes mercury 
While retaining 
ash Sales
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Development  
StatuS
Process development for PRB subbitumi-
nous, as well as North Dakota and Gulf 
Coast lignite coals, continues under the 
DOE Cooperative Agreement DE-FC26-
07NT42785 with WRI, entitled “Pilot 
Testing of WRI’s Novel Mercury Control 
Technology by Pre-Combustion Ther-
mal Treatment of Coal.” Project partners 
include the Energy and Environmental 
Research Center (EERC), ETAA Energy, 
Foster Wheeler North America, GCEE 
and Washington Group International 
(WGI). Industry-affiliated co-sponsors 
include Basin Electric Power Cooperative, 

Detroit Edison, Electric Power Research 
Institute (EPRI), Montana-Dakota Utili-
ties, North Dakota Industrial Commis-
sion, SaskPower and Southern Company. 
DOE project goals are to provide greater 
than 50 percent mercury removal at costs 
less than $30,000/lb of mercury removed.

Both bench-scale testing and larger-scale 
pilot testing are proceeding at WRI’s Ad-
vanced Technology Center. Results from 
the testing indicate that the removal goal 
of 50 percent is achievable for the range of 
subbituminous and lignite coals and that 
the mercury removal ranges from 50 per-
cent to 87 percent removal.

In addition, pilot pc combustion tests 
have demonstrated the viability of the 
technology in producing a product with 
excellent combustion characteristics that 
demonstrates a reduction in NOx com-
pared to the untreated coals.

proceSS BenefitS
Low-rank coals present special problems 
when it comes to mercury control. These 
include:

Higher fraction of elemental mercury •	
in subbituminous and lignite-fired 
installations.
Recent findings that cite the potential •	
for triggering of New Source Review 
(NSR) with ACI and the negative 
impact of SO3 on activated carbon 
injection (ACI) performance.

The WRI process is to be integrated into 
the power plant and employs waste heat for 
the process energy. By integrating the pro-
cess at the utility, a lower moisture removal 
is possible without the issues associated 
with spontaneous combustion in the stock-
pile and excess dust generation commonly 
associated with past coal drying processes. 
In addition, the coal upgrading process has 
numerous benefits for the utility and could 
potentially represent a positive benefit to 
the bottom line of the plant, unlike most of 
the activated carbon technologies proposed 
for post-combustion mercury control.

process pilot plant at the Wri atc

mercury removal from prB Subbituminous coals by the thermal coal upgrading process.
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Emission Reductions: 
This treatment process reduces emissions 
of SOx and CO2 due to increased effi-
ciency gains by 3.5 percent to 4 percent, 
removes and captures mercury (and also 
lesser amounts of arsenic and selenium), 
and reduces NOx emissions from the plant 
by up to 30 percent. Most importantly, the 
WRI mercury control technology does not 
have the potential to trigger New Source 
Review in 2009 and beyond and is not im-
pacted by SO3 and other species in the flue 
gas, as are post-combustion technologies 
such as activated carbon injection.

Plant Efficiency: 
The energy conversion efficiency for PRB 
coal-fueled units is lower because the fuel 
contains about 28 percent to 30 percent 
moisture. The high moisture of raw PRB 
and lignite coal reduces energy conver-
sion efficiency in coal-fueled power 
plants. Moisture reduction is one way to 
improve the efficiency. 

Water Savings: 
Power plants have high freshwater needs. In 
the west and in the southeast where the PRB 
coal is shipped and consumed, water short-
ages are common and efforts to reduce water 

needs at the plant are paramount. This unique 
process can produce enough clean water 
to meet the plants freshwater consumption 
needs for boiler feed water make-up.

Ash Sales: 
The removal of mercury prior to combus-
tion obviously allows for continued sales 
of the ash, since no sorbents end up in the 
ash from the combustion of the treated 
coal. The financial impact of lost ash sales 
is a major factor in the cost of mercury 
control technologies.

Cost: 
The Washington Group (WGI), for EPRI 
in 2004, concluded that the WRI process 
cost was 16 percent to 27 percent less for 
mercury control than the TOXECON 
process. Based on the value of the above 
co-benefits and WGI’s estimates of capital 
and operating costs, the estimated pay-
back of capital is in the range of four years 
and the cost of mercury removal could be 
in the range of 20 percent of the DOE goal 
– providing an attractive opportunity for 
the U.S. power industry.

In summary, WRI’s treatment offers a 
unique approach in that it controls mercury 

emissions (while maintaining ash sales), 
increases plant efficiency, and offsets power 
plant fresh water consumption. Most impor-
tantly, this new mercury control technology 
does not have the potential to trigger New 
Source Review in 2009 and beyond and 
reduces other emissions such as NOx and 
CO2. This technology is not impacted by 
SO3 and other species in the flue gas and 
does not deploy sorbents imported from 
overseas as is the case with much of the 
activated carbon proposed for post-com-
bustion mercury control strategies. v
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acaa 
celeBrateS itS 

40th anniverSary

T he ACAA’s 40th Anniversary 
was celebrated in Alexandria, 
Va. on July 1 and 2, 2008. Th e 
association invited several 

well-respected industry experts as speak-
ers, including  Oscar Manz, who off ered 
historical insights as a tenured profes-
sional. Among the event’s highlights was 
the 2008 Coal Combustion Products 
Partnership or “C2P2” Awards Ceremony 
held July 2. Please see this year’s winners 
on page 30.

Th e fall ACAA meeting will be held in 
Denver, Oct. 21 and 22, 2008 at the War-
wick Hotel. Th e venue is within minutes 
of the State Capitol, 16th Street Mall, the 
Denver Convention Center, Pepsi Center, 

the Cherry Creek shopping district and 
other Denver tourism destinations.

In 2009, ACAA’s annual meeting will be 
held at the Embassy Suites in Scottsdale, 
Jan. 20 and 21. It’s a beautiful time of year 
in Arizona, so plan to bring your family 
to enjoy the warmth and the related ac-
tivities in the Valley of the Sun.

It’s not too early to plan to attend WOCA 
2009 in Lexington, Ky., May 4 to 7. Th e Call 
for Papers is open until mid-October as 
described on the offi  cial WOCA Web site 
(http://www.worldofcoalash.org/present-
ers/callforpapers.html). Th ere will be an 
emphasis on sustainability, CO2 and CCPs, 
green building and other timely topics. v

By Dave Goss, American Coal Ash Association
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Doe/netl’s mercury control technology field testing program –

partnering  
for SucceSS
By Thomas J. Feeley III, Charles E. Miller, and Andrew P. Jones,  
Department of Energy/National Energy Technology Laboratory

BackgrounD

M ercury (Hg) emissions 
were first identified for 
potential regulation in 
the 1990 Clean Air Act 

Amendments. Since then, concerns have 
been raised about whether control tech-
nologies could be cost effective, especially 
given mercury’s low concentration and 
subsequent reactivity during coal com-
bustion. Those concerns are giving way to 
action due, in large part, to the leadership 
role of the U.S. Department of Energy’s 
National Energy Technology Laboratory 
(DOE/NETL) in improving both the cost 
and performance of Hg control technolo-
gies through a successful public-private 
partnership.

DOE/NETL, under the Office of Fos-
sil Energy’s Innovations for Existing 
Plants (IEP) Program, has managed the 
premiere Hg research and development 
(R&D) program for coal-fueled power 
generation facilities. Working collabora-
tively with the U.S. Environmental Pro-
tection Agency, Electric Power Research 
Institute, University of North Dakota En-
ergy and Environmental Research Cen-
ter, power plant operators, state and local 
agencies, and a host of research organiza-
tions and academic institutions, the IEP 
Program has fostered the development 
of reliable measurement techniques for 
the different chemical forms of Hg. Sam-
pling and data analysis have identified the 
primary factors that affect Hg speciation 
and capture in coal combustion flue gas, 
ultimately leading to the development of 
cost-effective Hg control technologies.

The trace amount of Hg present in coal 
is volatilized during combustion and 
converted to gaseous elemental mercury 

(Hg0). Subsequent cooling of the coal 
combustion flue gas and interaction of 
the gaseous Hg0 with other flue gas con-
stituents – such as chlorine and unburned 
carbon – result in a portion of the Hg0 be-
ing converted to gaseous oxidized forms 
of mercury (Hg2+) and particulate-bound 
mercury (HgP). As a result, coal combus-
tion flue gas contains varying percentages 
of HgP, Hg2+, and Hg0, and the exact spe-
ciation has a profound effect on the Hg 
capture efficiency of existing air pollution 
control device (APCD) configurations, 
which has been found to range from zero 
to more than 90 percent.1 The HgP frac-
tion is typically removed by a particulate 
control device such as an electrostatic 
precipitator (ESP) or fabric filter (FF). 
The Hg2+ portion is water-soluble and, 
therefore, a relatively high percent can be 
captured in wet flue gas desulfurization 
(FGD) systems, while the Hg0 fraction is 
generally not captured by existing APCD.

technology 
Development
This knowledge was subsequently fun-
neled into the development of a suite of 
Hg-specific control technologies for the 
diverse fleet of U.S. coal-fueled power 
plants. DOE/NETL initiated an R&D 
program in the mid-1990s directed at two 
general approaches for controlling Hg: (1) 
Hg-specific control technology such as 
sorbent injection, and (2) Hg0 oxidation 
concepts. In 2000, following laboratory 
through pilot-scale development of these 
technology approaches, DOE/NETL 
launched a three-phase field-testing 
program. The program called for the 
installation and full-scale and slip-stream 
testing of the most promising Hg con-
trol technologies at operating coal-fueled 

power plants. The initial field testing 
(Phase I) focused on untreated activated 
carbon injection (ACI) and improving the 
capture of Hg across wet FGD systems, 
while Phase II, which began in 2003, was 
expanded to include testing of chemi-
cally treated ACI, sorbent (i.e., activated 
carbon) enhancement additives, and oxi-
dation catalysts. The goal of Phases I and 
II was to develop Hg control technologies 
(available for commercial demonstra-
tion by year-end 2007, for all coal ranks) 
that could achieve 50 percent to 70 per-
cent Hg capture at costs 25 percent to 50 
percent less than the baseline (1999) esti-
mate of about $60,000 per pound of Hg 
removed ($/lb Hg removed). Phase III of 
the field-testing program was initiated in 
2006, and directed at continued field test-
ing of advanced Hg control technologies 
that could achieve 90 percent or greater 
capture at a 50 percent to 70 percent cost 
reduction and that would be available 
for commercial demonstration by 2010. 
In addition, the Phase III field testing 
emphasized the assessment of potential 
balance-of-plant impacts associated with 
continuously operating a Hg-specific 
control technology.

Over the past seven years, the IEP 
Program has managed full-scale field 
tests of Hg control technologies at 
nearly 50 U.S. coal-fueled power genera-
tion facilities. The flexibility of the IEP 
Program allowed DOE/NETL to quickly 
incorporate insights and lessons learned 
from its partners into the development 
of advanced Hg control technologies 
tailored to specific areas of need. For 
instance, a determination that chlorine 
released during coal combustion pro-
motes Hg oxidation in flue gas led to field 
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testing of technologies designed to pro-
vide a halogen “boost” for coals – such as 
subbituminous and lignite – that tend to 
contain low levels of chlorine. DOE/NETL 
has observed a step-change improvement 
in both the cost and performance of Hg 
control during full-scale field tests of 
chemically-treated (or brominated) ACI 
upstream of a particulate control device 
and coal treatment with an aqueous cal-
cium bromide (CaBr2) solution at power 
plants equipped with a wet FGD system.

The development, and subsequent field 
testing, of chemically-treated ACI rep-
resents a concerted effort to enhance Hg 
capture at units firing low-rank coal after 
Phase I results at We Energies’ Powder 
River Basin (PRB) subbituminous coal-
fueled Pleasant Prairie Unit 2 showed 
total Hg removal via untreated ACI was 
limited to about 65 percent.2 Figure 1 
provides a comparison of untreated and 
chemically-treated ACI performance 
at three of DOE/NETL’s Phase II field 
testing sites: (1) Great River Energy’s 
Stanton Station Unit 10 (Lignite/FF), (2) 
Basin Electric’s Leland Olds Station Unit 
1 (Lignite/ESP), and (3) Stanton Station 
Unit 1 (PRB/ESP). These parametric data 
curves illustrate the improved Hg capture 
efficiency of chemically-treated sorbents 
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at power plants burning lower-rank coals 
as high levels of Hg capture are attainable 
at relatively low injection rates. In fact, 
the treated sorbents achieved at least 90 
percent total Hg capture at an injection 
rate of 3 pounds per million actual cubic 
feet (lb/MMacf) of flue gas or less at these 
Phase II field testing sites. 

A DOE/NETL economic analysis3 
released in May 2007, indicates that the 
high Hg capture efficiency of chemically-
treated sorbents has drastically reduced 
the estimated cost of Hg control because 
of a reduction in the injection rate 
required to achieve a given level of con-
trol, which offsets the higher cost of these 

figure 2 – 20-year levelized incremental cost of 90 percent hg control with chemically-treated aci
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treated sorbents. As shown in Figure 2, 
the 20-year levelized incremental cost of 
90 percent ACI Hg control ranges from 
about $30,000 to less than $10,000/lb Hg 
removed for seven of DOE/NETL’s Phase 
II field-testing sites where chemically-
treated ACI was evaluated. These results 
point to the fact that DOE/NETL has sur-
passed the Hg control cost goal set forth 
by the IEP Program.

In addition, DOE/NETL has evaluated 
technologies – such as chemical addi-
tives and oxidation catalysts – designed to 
enhance FGD Hg capture, because oxida-
tion of flue gas Hg0 followed by absorption 
of Hg2+ across a wet FGD system has the 
potential to be a reliable and cost-effective 
Hg control strategy for coal-fueled power 
plants. During a two-week trial conducted 
at Luminant Power’s Monticello Station, 
which burns a blend of PRB subbituminous 
and Texas lignite coals, total Hg capture 
averaged 86 percent with a CaBr2 injection 
rate of 113 parts per million (ppm) Br in 
the coal.4 Greater than 90 percent total Hg 
capture was observed during a short-term 
test with a CaBr2 injection rate of 330 ppm 
Br in the coal.

technology 
commercialization
Although the federal regulatory struc-
ture for Hg emissions from coal-based 
power generation facilities is once 
again uncertain following the U.S. DC 
Circuit Court of Appeals decision to 
vacate EPA’s Clean Air Mercury Rule 
Feb. 8, 2008,5 DOE/NETL’s field test-
ing program has successfully brought 
Hg control technologies to the point of 
commercial-deployment readiness. As 
of February 2008, over 80 full-scale ACI 
systems, a signature technology of the 
IEP Program, have been ordered by U.S. 
coal-fueled power generators, according 
to the Institute of Clean Air Companies.6 
These contracts include both new and 
retrofit installations and represent over 
41 GW of coal-based electric generat-
ing capacity. Approximately 30 GW of 
existing electric generating capacity (~9 
percent of total U.S. coal-based capacity) 
will be retrofit with ACI systems to con-
trol Hg emissions. The ACI systems have 
the potential to remove more than 90 
percent of the Hg in most applications, 
at a cost that can dip below $10,000 per 
pound of Hg removed. v
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For additional information on DOE/
NETL’s Hg R&D program, including 
work focused on characterizing the fate 
of Hg in coal utilization byproducts, refer 
to this white paper posted on the NETL’s 
public Web site.

DiSclaimer
References in this article to any specific com-
mercial product or service are to facilitate 
understanding and do not imply endorse-
ment by the U.S. Department of Energy.
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c2p2 announceS 
2008 aWarD 

WinnerS

o n July 2, the third awards ceremony for the 
Coal Combustion Products Partnership 
(C2P2) was held in Arlington, Va., 
following the summer ACAA meeting. 

As at the two previous events, representatives of the 
U.S. EPA and other C2P2 sponsors presented awards, 
this year to 14 nominees. Each year, companies and 
individuals are recognized for innovation, enhanced 
CCP utilization, communications and outreach, 
partnership, environmental achievement, research, and 
overall achievement. Special recognition is also accorded 
select individuals based on their lifetime involvement in 
the industry. 

overall achievement

Headwaters Resources
Headwaters Resources was recognized as an indus-
try leader driving higher CCP utilization in concrete 
and other applications. Th e company has aggressive 
professional outreach programs reaching architects 
and engineers who specify concrete mix designs. 
Headwaters actively lobbies, resulting in legislation or 
government regulations requiring CCP use. Th e com-
pany also develops new technologies that utilize CCPs 
in high volumes, particularly those CCPs that may not 
be acceptable for traditional applications because of 
quality issues. Th ey have pioneered expanding markets 
in alternative building products, such as blocks, bricks, 
tiles, pavers, manufactured stone and stone veneers, 
and packaged mortars and stuccos. Headwaters man-
ages more than 20 million tons of CCPs annually and 
has contracts with more than 90 utilities. Th e company 
operates 110 locations and 43 rail terminals.

By Dave Goss, American Coal Ash Association
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innovation 
Henry Liu, Freight Pipeline Company
Th e fl y ash brick, also known as “Greenest Brick” is the result of 
research and development carried out by Dr. Henry Liu and his 
Freight Pipeline Company through Small Business Innovation 
Research grants from the National Science Foundation. Th e en-
ergy used in making fl y ash bricks is only about 10 percent of that 
used in making the same quantity of clay bricks; the process burns 
no fossil fuel and emits no greenhouse gases. Th is technology in-
vented by Dr. Liu, is innovative because it has solved a problem 
that plagued previous researchers working with 100 percent fl y ash 
brick: the freeze-thaw problem. Previously, fl y ash bricks could not 
pass even 10 cycles of freeze-thaw in a special test mandated by 
ASTM (American Society of Testing and Materials). Dr. Liu was 
able to enhance the freeze-thaw resistance of the fl y ash brick to 
more than 50 cycles, making the bricks pass the same standard 
(ASTM C 62) as ordinary fi red clay bricks used for buildings.

innovation: sPecial recognition

Wal-Mart
Wal-Mart recently issued company-wide specifi cations requiring fl y 
ash and other supplementary cementitious materials (SCMs) in all 
construction. Wal-Mart now has specifi cations for the use of fl y ash 
for non-troweled exterior sitework, structural concrete, grout, con-
crete masonry units, and troweled concrete fl oors in amounts rang-
ing from 12 percent to 25 percent. Th ese innovative requirements 
placed the company in the forefront of large retail corporations. Wal-
Mart has long supported using fl y ash, but its past experience caused 
some challenges. Many of its consultants, contractors, and construc-
tion managers remembered past problems – such as delayed set 
times and poor fi nishes – largely caused by inexperience with fl y ash. 
Wal-Mart did not allow hearsay to sour them on fl y ash. Continued 
research and expert knowledge demonstrated that fl y ash use can 
result in lower costs (or no cost increase), improved environmental 
performance, and material benefi ts. Tests of its concrete placements 
allowed Wal-Mart to see the benefi ts and mitigate the concerns. Wal-
Mart’s dedication and innovative approach has now led to its leader-
ship role among retailers in fl y ash use.

enhanced Utilization
PPL Generation
PPL Generation cut in half the amount of soil or other till material 
needed for various projects around its power plants, by mixing it with 
equal portions of bottom ash. Th e mixture saved the corporation 
more than $2 million in disposal and procurement costs last year. 
Prior to use, PPL tested how well grass would grow in the mixture 
of soil and bottom ash. Although PPL’s Coal Combustion Products 
group began using bottom ash as a soil additive in 2002, last year was 
the fi rst time 100 percent of the coal ash produced from the Montour 
and Brunner Island plants in Pennsylvania, was used for benefi cial 
purposes. Th e group has been able to use or sell more than 95 per-
cent of its CCPs for benefi cial uses over the past several years, with 
the exception of the silt-like portion of bottom ash. Being able to use 
the 40,000 tons of the fi nest particles of bottom ash generated every 
year at the two plants brings that percentage up to 100.

commUnication and oUtreach

University of Kentucky CAER
Th e University of Kentucky Center for Applied Energy Re-
search has created a new CCP education Web site (http://www.
caer.uky.edu/kyasheducation/index.html). Th is interactive Web 
site provides clear explanations of the issues surrounding CCPs, 
including their potential for benefi cial use, environmental ben-
efi ts, and what UKY is doing to study them. Th e story is told in 
non-technical terms and organized and scripted with the help of 
communications-savvy professionals. Th e information is usable 
at the high-school level, but also useful for communicating with 
the general public, legislators, and non-specialists in the fi eld of 
energy production. Specifi c topics discussed on the Web site in-
clude the origins of CCPs, what CCPs can be used for now and 
in the near future, and what the future might bring.

commUnications and oUtreach: 
sPecial recognition

Association of Canadian Industries 
Recycling Coal Ash (CIRCA) and the 
University of New Brunswick

Th e mission of CIRCA is to bring together Canadian produc-
ers and marketers of CCPs to increase technically sound, en-
vironmentally responsible and commercially competitive uses 
of CCPs as mineral resources. As part of that mission, CIRCA 
engaged Dr. Th eodore Bremner and Dr. Michael Th omas of the 
University of New Brunswick to prepare a Web-based education-
al unit to introduce civil engineering students to CCPs (http://
www.unb.ca/civil/bremner/CIRCA/WebPages/index.htm). Stu-
dents fi rst use the Web-based format and then download the ac-
companying text or PowerPoint presentation for more detailed 
study. Students then complete the test module and the assigned 
essay, available through the designated faculty member teaching 
Engineering Materials. Please see more on page 50.

sPecial recognition: cemeX/
mineral resoUrce technologies

Mineral Resource Technologies, Inc. (MRT) 
Mineral Resource Technologies, Inc. (MRT) is a subsidiary of 
CEMEX, Mineral Resource Technologies, which is currently 
the largest user of CCPs in the United States. CEMEX markets 
to its customers and uses internally over 3.5 million tons of 
fl y ash annually. CEMEX USA utilized over 2.1 million tons 
of CCPs in its ready mix, concrete pipe, and cement manu-
facturing facilities in 2007. In the same year, CEMEX had 32 
concrete plants that had a seasonal average fl y ash use rate of 
at least 25 percent and 13 plants with at least 30 percent dur-
ing the peak season months of April through September 2007. 
Th rough focus on specialized mix designs CEMEX/MRT have 
set a high standard for fl y ash utilization and are further ex-
panding the potential applications where CCPs can add value 
to the construction materials industry.

CONTINUED ON PAGE 34
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PartnershiP

City and County of Denver and 
University of Colorado at Denver
In 2007, Denver partnered with the University of Colorado 
at Denver’s Sustainable Urban Infrastructure Program to de-
velop a fi rst-of-its-kind greenhouse gas inventory at the city 
scale that included the embodied energy of key urban materi-
als, including concrete. Th e inventory showed that cement in 
concrete contributed more than 2 percent of the city’s green-
house gas footprint. Th e UCD team investigated alternative 
concrete mixes containing fl y ash and found them to be more 
durable than ordinary concrete. In May 2007, Greenprint 
Denver announced Denver’s Green Concrete Policy as a part 
of the city’s Climate Action Plan. In October that year, Mayor 
John Hickenlooper signed an executive order outlining the 
city’s sustainability policy, including a requirement that con-
struction projects use concrete with at least 20 percent fl y ash. 
Th is requirement is the fi rst of its kind in a U.S. city (http://
greenprintdenver.org).

research: sPecial recognition

AmerenUE and Charah
In September 2006, AmerenUE’s Labadie Power Plant opened 
the AmerenUE/Charah, Inc. Concrete Packaging Facility, which 
recycles approximately 10,000 tons of fl y ash and 60,000 tons of 
bottom ash annually into about two million bags of high-quality 
concrete mix. In addition to the ash being used to make con-
crete mix, approximately 240, 000 tons of Labadie’s bottom ash 
was used as structural fi ll in the construction of the state-of-the-
art facility. Th rough a collaborative eff ort among AmerenUE, 
Charah®, Inc., Th e Home Depot® and QUIKRETE®, this unique 
facility presented recent representatives of the Asia-Pacifi c Part-
nership on Clean Development and Climate (AP6) an opportu-
nity to see fi rsthand what can be accomplished when industry 
works together to solve problems creatively. AmerenUE believes 
that those who visit the AmerenUE/Charah, Inc. Concrete Pack-
aging Facility will be inspired to seek similar partnerships that 
off er market-based solutions to the signifi cant environmental 
issues facing the electric utility industry worldwide.

environmental achievement

University of North Dakota Energy & 
Environmental Research Center
Th e Energy & Environmental Research Center (EERC) at the 
University of North Dakota has been researching benefi cial uses 
of CCPs for more than 30 years. In 1977, EERC initiated a project 
to determine the eff ects of Fly Ash and Flue Gas Desulfurization 
Material on Groundwater Quality in a Reclaimed Lignite Strip Mine 
under a U.S. EPA funded project. Work under that project raised 
questions about the engineering and environmental performance 
of CCPs and especially about moderate- to high-calcium content 
fl y ash. Th e EERC has since worked to answer those and many oth-
er questions. EERC’s work has been instrumental in solving various 
questions and problems related to CCP use and, thereby, leading to 
wider acceptance of CCPs for benefi cial use. Th e benefi cial use of 
CCPs has enormous environmental benefi ts, including the reduc-
tion of greenhouse gas emissions and energy use, reduced mining 
of virgin materials, and reduced need for landfi ll space.

environmental achievement: 
sPecial recognition
PMI and Dominion
In Massachusetts, PMI Ash Technologies, LLC and Dominion 
teamed to install a carbon burn out (CBO) facility to address 
both carbon (LOI) and mercury CCP challenges. CBO has al-
lowed the Brayton Point Power Station to increase fl y ash use 
by greater than 50 percent in the CBO’s fi rst year of commercial 
operation, while utilizing carbon injection to control mercury 
emissions. In Virginia, Dominion and PMI teamed to install a 
second CBO facility. In the CBO’s fi rst commercial year of op-
eration, Chesapeake Energy Center increased benefi ciated fl y 
ash usage by 80 percent, while allowing the facility to reduce 
NOx and SO2 and implement, at a later date, mercury controls 
without sacrifi cing ash sales. Th e two projects have also allowed 
for increased CO2 reductions of approximately 200,000 tons in 
their fi rst year of commercial operation. Th e CO2 reductions 
from both projects are expected to increase to approximately 
400,000 tons annually within the fi rst fi ve years of operation.

research 
Th e Ohio State University
Th e Ohio State University has been active in CCP research since 
1990, led by Dr. William Wolfe and Dr. Tarunjit Butalia of the De-
partment of Civil and Environmental Engineering, and Dr. Warren 
Dick of the Ohio Agricultural Research and Development Center.  
Th eir work has included ongoing research on the agricultural use 
of FGD gypsum, and on the civil engineering use of CCPs, particu-
larly in pavement structures and the process of full-depth reclama-
tion of asphalt pavement. A recent project in Delaware and Warren 
Counties in Ohio demonstrated full-scale test sections of roadway 
using full-depth reclamation technology in combination with fl y 
ash. Th ese road sections will be monitored for a minimum of two 
years to compare their performance with that of standard pave-
ments. Other research in FGD gypsum use has helped make Th e 
Ohio State University a premiere CCP research institution.
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research: sPecial recognition
Texas A&M University Department 
of Civil Engineering

Dr. Don Saylak of Texas A&M University’s Civil Engineering 
Department has been spearheading a multi-faceted, on-going 
eff ort of the By-Product Utilization and Recycling Research 
Group to develop benefi cial uses for CCPs currently being gen-
erated at the 18 coal- and lignite-burning electric power plants 
in Texas. Th e group introduced a new CCP utilization concept 
designed to upgrade the load-bearing characteristics of bottom 
ash and increase its use in asphaltic concrete surface courses. 
In this concept, bottom ash is coated with liquid sulfur, which 
upon cooling fi lls the internal and external voids of the cellular-
like particles. Th e result is an increase in the crushing resistance 
of the bottom ash without requiring prohibitively large quanti-
ties of asphalt to satisfy mix design specifi cations. As a result of 
this research, an “All CCP Roadway” was constructed in 1999. 
Th is was an experimental fi eld project designed to demonstrate 
that CCPs can be used in all layers of a road, i.e. subgrade, base 
and surface courses. Aft er nearly 10 years of post-construction 
evaluation this unique roadway is still performing very well.

lifetime   
Oscar Manz
Oscar Manz has spent his career researching CCPs and enabling 
their use; his dedication has served as a model for many in the CCP 
industry. He began teaching at the University of North Dakota in 
1952. In the late 1960s, the U.S. Bureau of Mines and the mining 
industry opened up the lignite coal fi elds of North Dakota, and 
Mr. Manz became interested in the resulting fl y ash because of its 
similarities to ceramic materials. He started teaching material and 
concrete testing to civil engineering students and recognized the 
potential for fl y ash as a benefi cial material rather than a waste. In 
1963, he gave his fi rst fl y ash paper in which he noted that North 
Dakota lignite fl y ash did not meet ASTM C 618 for use in concrete. 
Other lignite power plants in Canada and Texas had reported the 
use of their fl y ash in concrete, so he initiated an eff ort to evaluate 
North Dakota lignite fl y ash. As his research continued, he devel-
oped the Combustion Byproduct Utilization Institute at the Uni-
versity of North Dakota Civil Engineering Department to further 
investigations into fl y ash. Eventually, his work led to the inclusion 
of high-lime Class C fl y ash in ASTM C 618 specifi cations.

In 1967, Mr. Manz became part of the international “Group of Ex-
perts” working on problems related to the utilization of coal ash, as 
a representative of the National Ash Association (ACAA’s predeces-
sor). Th enceforth, Mr. Manz worked with NAA staff  and members 
to continue participation in the global CCP network of producers 
and researchers. He attended international meetings and symposia 
and built many long-term relationships with groups and individu-
als working with CCPs. As a result, he published numerous reports 
on the worldwide production and use of CCPs from 1970 to 1997 
with input from his global network of colleagues. Oscar retired 
from the university in 1989, but he has continued to be active in 
CCP work as a consultant and serves as an advisor to the Energy & 
Environmental Research Center CCP research group.

lifetime  
E. Cheri Miller
For more than 26 years Cheri Miller was employed by the Ten-
nessee Valley Authority managing all aspects of coal combus-
tion byproduct production and use. During this time she devel-
oped particular expertise with FGD systems including design, 
siting and permitting of gypsum disposal facilities; complex 
environmental reviews; and negotiation of marketing and dis-
posal contracts. One of her most signifi cant accomplishments 
was negotiating a unique three-party arrangement among TVA, 
Synthetic Materials and Temple Inland Forest Products. Her 
work resulted in construction of one of the nation’s largest FGD 
gypsum wallboard plants at TVA’s Cumberland Fossil Plant in 
northwest Tennessee. In 2003, this project was recognized by 
the TVA Board of Directors as one of the “TVA Top Ten Ideas 
of the 21st Century.” She also expanded TVA’s CCP marketing 
and utilization program by almost 400 percent in annual ton-
nage and over 600 percent in gross revenues since 1994, making 
this program one of the most successful CCP utilization and 
marketing programs in the United States. Th roughout the time 
she served as TVA’s representative to ACAA, Cheri was a driv-
ing force in promoting CCPs and addressing regulatory and 
benefi cial use issues. Her dedication and vision helped the as-
sociation maintain its role in representing a balanced view of 
the diverse aspects of the industry. Cheri retired from TVA in 
2007 and formed her consulting business, Gypsum Parameters, 
which specializes in advising industry on strategic development 
of FGD gypsum resources. v
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By Debra F. Pfl ughoeft-Hassett, 
David J. Hassett, 
Tera D. Buckley, 
Loreal V. Heebink, and 
John H. Pavlish, 
Energy and Environmental Research Center

Editor’s note: Th e text of this article 
was condensed due to space constraints. 
Th e full text is available on the ACAA 
Web site at www.acaa-usa.org

introdUction

On March 15, 2005, the U.S. En-
vironmental Protection Agen-
cy (EPA) issued the Clean 
Air Mercury Rule (CAMR) 

to permanently cap and reduce mercury 
emissions from coal-fueled power plants. 
Th is rule made the United States the fi rst 
country in the world to regulate mer-
cury emissions from electric generating 
utilities. If fully implemented, CAMR and 
EPA’s Clean Air Interstate Rule (CAIR) 
would have reduced United States utility 
emissions of mercury from 48 tons a year 
to 15 tons – a reduction of nearly 70 per-
cent. However, on Feb. 8, 2008, the United 
States Court of Appeals in the District of 
Columbia vacated the CAMR regulations 
for both new and existing electric gener-
ating units. What will happen next is not 

well defi ned, but the EPA must again con-
sider mercury rulemaking in light of this 
decision.

For many existing coal-fueled power plants, 
the lowest cost, leading technology to 
comply with CAMR emission regulations 
would be activated carbon injection (ACI) 
into the fl ue gas where the gas-phase mer-
cury can be sorbed on the activated carbon 
(AC). If the AC is injected upstream of the 
primary particulate control device (PCD), 
it will be mixed and collected with the fl y 
ash in the downstream PCDs. In some in-
stances, the AC may be injected aft er the 
primary PCD and collected in a separate 
or secondary downstream PCD. Both 
of these ACI strategies will result in a fl y 
ash+AC mixture diff erent from CCPs cur-
rently generated.

hoW carbon-based sorbents Will 

I M P A C T 
fly ash Utilization and disPosal

measurement of long-term mercury vapor release by atomic fl uorescence
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The EERC has performed numerous proj-
ects related to the utilization and disposal 
of coal combustion byproducts (CCPs) 
since the 1970s including an industry-
DOE funded effort to evaluate fly ash-
AC (activated carbon) for potential to 
re-release sorbed mercury and other air 
toxic elements under various environ-
mental conditions. Using results of labo-
ratory studies of mercury release from fly 
ash+AC and an understanding of CCP 
management, an analysis of the impact of 
carbon-based sorbents on CCP manage-
ment was performed.

ProPerties and 
Performance of 
fly ash + ac
Properties of fly ash+AC were evaluated 
under multiple EERC research efforts. 
The ranges of pH, loss on ignition, and to-
tal mercury content of the samples evalu-
ated are shown in Table 1. Fly ash samples 
without AC present were also evaluated, 
and comparative data for those samples 
are also shown in Table 1. In some cas-
es, samples acquired included baseline 
samples (no AC) and test samples (fly 
ash+AC) from the same facility. 

laboratory methods
Laboratory methods were used to evalu-
ate the potential for mercury release from 
fly ash+AC samples. The release mecha-
nisms that were evaluated in laboratory 
studies included:

Leaching.•	
Vapor-phase transport at ambient and •	
elevated temperatures.
Microbiologically mediated vapor-•	
phase transport.

Details of the methods used and devel-
oped for this purpose are described else-
where.1 

Potential imPact of 
aci on ccP disPosal
Based on the experiments performed at 
the EERC and an assessment of informa-
tion published on EERC and other large-
scale mercury emission control projects, 
the following issues may need to be ad-
dressed relative to the collection and dis-
posal of fly ash+AC at utility disposal 
sites:

ACI (pre- and post-PCD) may alter •	
the physical behavior of the fly ash (+ 
AC) and may impact PCD perfor-
mance and may also exhibit different 
handling performance such as the 
level of dusting for dry handling and 
transport.
Only a slight increase in mate-•	
rial volume is expected if the AC is 
injected upstream of a primary PCD, 
however, if AC is injected downstream 
of the primary PCD and upstream of 
a secondary PCD, the combined fly 
ash+AC material will have a signifi-
cantly higher level of AC.
Mercury is not expected to be readily •	
mobilized by leaching from CCPs in 
disposal settings, however, there is 

 Coal Type No. of Samples
Sample Type with Hg  
Control Description

24-hour pH Range LOI1 Range, %
Total Hg Concentration  

Range, µg/g

 Bituminous 21 Fly ash 5.52–12.65 0.47–21.2 <0.01–0.685

6
Fly ash + AC (post-primary 

PCD)
3.99–9.20 12.6–24.4 0.742–120

 Subbituminous 3 Fly ash 12.27–12.56 0.32–1.08 0.261–1.22

4
Fly ash + AC (pre-primary 

PCD)
10.95–11.90 2.28–4.14 1.09–5.81

 Lignite 13 Fly ash 10.50–12.74 0.22–7.48 <0.01–0.878

6
Fly ash + AC (pre-primary 

PCD)
11.86–12.61 0.96–4.21 0.225–12.7

 1 Loss on ignition.
 2 Not tested.

table 1. fly ash and fly ash+ac (pre-Pcd) samples evaluated by the eerc

laboratory evaluation of vapor-phase mercury release 
potential for soil-ash mixtures.
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higher potential for formation and release of mercury and 
especially organomercury compounds from wet disposal 
systems. The amount of mercury release would be expected 
to be very low.
Vapor-phase releases of mercury are expected to be ex-•	
tremely low, and the incorporation of AC with fly ash may 
influence the flux of mercury at fly ash+AC disposal sites to 
be even more likely to be sorption.
Formation and release of elemental and organomercury was •	
facilitated by the presence of microbial activity and fungus 
under near-neutral pH conditions, and further evaluation 
of this phenomenon is required to better understand the 
impact at CCP disposal sites.

Potential imPact of aci 
on ccP Utilization

Fly Ash Utilization in Concrete
Most specifications for fly ash to be used as a mineral admixture 
in concrete prescribe a limit for the LOI exhibited by the fly ash. 
LOI is considered by industry to be one of the key quality mea-
sures for fly ash, but is not necessarily a direct indicator of fly 
ash performance or carbon content. When significant unburned 
carbon is present in, or AC is added to the fly ash, LOI can pro-
vide a comparative indicator of the carbon present. Typical LOI 
limits are 5 percent or 6 percent. The high unburned carbon fly 
ash may perform well as a mineral admixture in concrete even 
though it does not meet the existing specification, however, it 
has also been shown that unburned carbon can be detrimental 
to the concrete performance when air entraining is required. Air 
entraining is accomplished by addition of an air-entraining agent 
(AEA). AEAs can be sorbed onto unburned carbon and AC, 
making them unavailable to facilitate the incorporation of air 
bubbles into the concrete mix. AC, even in very small percent-
ages, can have a drastic effect on the amount of AEA required to 
produce sustainable foam in cement-fly ash mixtures. Full-scale 
implementation of ACI for mercury control would likely increase 
the quantity of fly ash that is unsuitable for use as a mineral ad-
mixture in concrete. The potential for mercury to be released 
from the fly ash and fly ash+AC in concrete mixing, placement 
and use, is very low. Since the leachability of mercury from fly 
ash is low, fly ash typically comprises only a small percentage of 
the entire concrete mix, and the leachability of constituents from 
concrete is also low; the potential for mercury associated with 
fly ash to be leached from concrete is very low. The potential for 
vapor-phase release of mercury is also very low, based on ambi-
ent-temperature mercury release experimental results. Further, 
the alkaline nature of a concrete mix is not expected to allow for 
the growth of microbes, so the potential for microbiologically 
mediated formation and/or release of mercury is low.

Geotechnical Applications
For the purposes of this paper, structural fills, embankments, mining 
applications, and soil stabilization applications have been categorized 
together as geotechnical applications. For fly ash+AC (pre-PCD), the 
physical and engineering performance of the material is expected 
to be similar to that of the associated baseline fly ash, with some 
potential for handling issues such as increased dusting. The presence 
of AC is not expected to impact the pozzolanic/cementitious 
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performance of the fly ash. Conditions will 
frequently be specific to a site, but can be 
expected to potentially include exposure to 
moisture or water, ambient temperatures, 
and contact with soils (either mixing or on 
a boundary between fly ash and soil). Again, 
laboratory results indicate that release of 
mercury through leaching and exposure to 
ambient temperatures will be very low and 
should not preclude the use of fly ash +AC in 
these applications.

Cement Manufacture
Fly ash is used as a raw feed for cement clin-
ker production, primarily to contribute spe-
cific required elements such as aluminum in 
the final cement composition. When used 
in this application, the fly ash is exposed to 
elevated temperatures in the cement kiln. 
Laboratory experiments used to measure 
the release of mercury from fly ash when 
exposed to elevated temperatures, indicated 
that for almost all fly ash and fly ash +AC 
samples, 100 percent of the mercury was 
released from the sample by the time the 
sample reached 750°C (1,382°F). Because ce-
ment kilns reach temperatures significantly 
higher than the experimental maximum, it is 
expected that the mercury associated with fly 

ash+AC would be released during the clin-
ker formation process.

On Dec. 8, 2006, EPA issued final amend-
ments to National Emission Standards for 
Air Toxics (NESHAP): Portland Cement 
Manufacturing Industry, that banned the 
“use of fly ash from utility boilers if the mer-
cury content of that fly ash has increased as 
a result of certain utility emission controls 
(such as activated carbon injection), unless a 
facility can demonstrate that fly ash use will 
not increase its mercury emissions.”

Waste Stabilization 
and Solidification
A significant quantity of fly ash (more than 
2.5 million tons in 2006) was used to stabi-
lize and/or solidify wastes.4 Typically a large 
amount of the wastes being stabilized with fly 
ash are wet FGD materials. Wet FGD mate-
rial (nonoxidized) typically has a high water 
content and is thixotropic, making it difficult 
to handle and transport. Fly ash is frequently 
added in these situations to produce a more 
easily managed solid. Fly ash+AC should 
exhibit similar physical performance in this 
stabilization process, and mercury releases 

from direct leaching from exposure to water 
and direct vapor-phase transport from ex-
posure to ambient air should be small. The 
use of fly ash+AC to stabilize wet FGD mate-
rial may provide conditions to promote the 
microbiologically mediated releases (vapor-
phase and leaching) of mercury both from 
the fly ash+AC and from the wet FGD mate-
rial, which may also contain mercury.

It is possible that in some waste stabiliza-
tion applications the AC may offer some 
co-benefit because the sorptive capacity of 
the AC is not expected to be exhausted and 
could capture waste constituents, enhancing 
the stabilization effect. This proposed co-
benefit would be expected to be small since 
the amount of AC in fly ash+AC will typi-
cally be low.

conclUsions
Based on results of the laboratory experi-
ments conducted at the EERC and elsewhere, 
the EERC draws the following conclusions 
regarding the impact ACI will have on fly ash 
management:

ACI will increase carbon and mercury •	
content in fly ash.
Mercury was not readily leachable •	
from fly ash or fly ash+AC. It is not 
expected that regulatory changes will 
occur for the management of CCPs 
based on the potential for mercury to 
leach from CCPs.
Ambient-temperature release of •	
mercury was low for all fly ash and fly 
ash+AC materials evaluated in labora-
tory experiments and is not expected to 
impact current management practices.
Mercury was readily released from •	
fly ash and fly ash+AC samples when 
exposed to elevated temperatures of 
750°C and greater.
The microbiologically mediated release •	
of mercury from fly ash+AC was gen-
erally low in laboratory experiments, 
but organomercury was formed and 
released at extremely low levels under 
conditions conducive to microbial 
growth and when fungus was present.
The physical and engineering performance •	
of fly ash+AC is expected to be similar to 
the baseline fly ash, with the exception that 
the AC, even at low levels, may preclude 
the use of fly ash+AC in concrete where 
air entrainment is specified. v

References available in full article at  
www.acaa-usa.org
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What is haPPening 
to fly ash?

M any power plants in the 
United States are eagerly 
looking to utilize fl y ash 
to avoid land fi lling. Each 

year, more than 900 million tons of coal 
are used for electricity generation in the 
United States. Th e combustion of coal, 
however, produces a large volume of 
byproducts, including fl y ash, fl ue gas 
desulfurization (FGD), and bottom ash, 
etc. According to the American Coal Ash 
Association, in 2006, about 72 million 
tons of fl y ash were produced, while 40 
million tons were placed in landfi lls. 
Th is disposal results in signifi cant land 
purchase and energy costs, as well as 
potential environmental issues.

Increasingly stringent environmental 
policy stipulated by regulators means 
that the power generation industry must 
take measures to reduce the emission 
of nitrogen oxides (NOx), sulfur oxides 
(SOx), and Mercury (Hg). Low-NOx 
burners reduce emissions by changing 
the combustion characteristic of coal 
boilers, but they increase the amount of 
residual unburned carbon in ash. Ad-
ditionally, activated carbon is injected 
to reduce mercury emission, which also 
increases the carbon level in fl y ash. In-
creased carbon levels make air-entrained 
concrete production more diffi  cult. Th ese 
issues will transform ash from a revenue-
generating commodity to the third greatest 
operating cost (behind fuel and labor) at 

coal-fueled power plants. It would also 
take commercial products away from ash 
marketers, concrete producers, cement 
manufacturers, construction contrac-
tors, plastics manufacturers and others 
who depend on using coal combustion 
products. Consumption of fl y ash, espe-
cially off -spec fl y ash (e.g., high carbon 
fl y ash) will greatly relieve the pressure 
on the power industry by benefi cially 
utilizing the fl y ash.

solUtion to 
high-volUme high 
carbon fly ash 
Utilization

In general, within-spec fl y ash is referred 
to as Class C and Class F fl y ash. Combus-
tion of bituminous or anthracite coal pro-
duces Class F (low calcium) fl y ash and 
combustion of lignite or subbituminous 
coal produces Class C (high calcium) fl y 
ash. Class F fl y ash is pozzolanic while 
Class C fl y ash is both self-cementitious 
and pozzolanic. Th e top limit of loss on 
ignition (LOI) for both Class C and Class 
F fl y ash, mostly due to carbon, is 6 per-
cent and 5 percent for ASTM C-618 and 
AASHTO M295 standard, respectively.

“Currently, most specifi cation (spec) fl y 
ash can be used as supplementary cemen-
titious materials (SCMs) in concrete to 
improve durability and economy, as well 
as to meet environmental goals. Cementi-
tious high-calcium, high carbon fl y ashes 

can have self-hardening properties in the 
presence of moisture, like some Class C 
fl y ashes. Th e high carbon content, how-
ever, oft en eliminates its use, because the 
carbon in fl y ash absorbs air-entraining 
admixture in freshly mixed concrete, 
making it very difficult to control 
entrained air. We need to fi nd ways to 
use these non-specifi cation fl y ashes – 
such as high carbon fl y ash – for highway 
construction. Fly ash is an already heat 
treated cementitious material that needs 
to be used in a benefi cial way – environ-
mentally and economically,” says Richard 
Meininger, a research highway engineer 
of the Federal Highway Administration.

Unlike concrete, which needs air-
entrainment (generally 6 percent), 
extra voids are not desired in a base 
course under an asphalt pavement. 
A base course with maximum den-
sity and minimal void content will 
last longer than a loose base course. 
Therefore, the high carbon content in 
CHCFA presumably will not affect the 
performance of a base course. At the 
same time, the cementitious property 
of CHCFA will produce a strong base 
course to support the loads, compared 
to untreated base course. Stabilization 
of pulverized cold in-place recycled as-
phalt pavement materials with CHCFA 
will create a strong base course, which 
improves the long-term performance 
of asphalt pavement and beneficially 
utilizes the high carbon fly ash that 
otherwise would be landfilled.

HIGH CARBON FLY 
ASH FINDS USES IN 
highWay 
constrUction
By Haifang Wen, Recycled Materials Resource Center, 
University of Wisconsin at Madison & Robert Patton, 
National Energy Technology Laboratory, Department of Energy
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constrUction 
demonstration

“While there are many potential benefi ts 
of using fl y ash stabilization, some ques-
tions still remain,” says Tim Clyne, a 
Minnesota Department of Transportation 
engineer. “Th e most important question 
is whether or not the fl y ash used in the 
base course has any harmful eff ects on 
the environment. Another question that 
pavement designers are trying to answer 
is what is the actual stiff ness or strength 
of the stabilized layer. Th ey will then be 
able to use more accurate values in future 
pavement designs and compare it to that 
of more traditional base materials.”

Th e U.S. Department of Energy spon-
sored this study to build test sections 
at MnROAD accelerated testing facility, 
with the cooperation of the Minnesota 
Department of Transportation. To expe-
dite the performance evaluation, three 
test sections were built at MnROAD test 
road. MnROAD provides a very good 
opportunity to evaluate this new mate-
rial and technology in the real world in 
a timely fashion. MnROAD is 3.5 miles 
long and is divided into diff erent test 
sections, which represent varying com-
binations of road building materials and 
designs. Each section is about 500 feet 
long. Th ese three sections will consist 
of the same asphalt layers, sub-base, and 
subgrade, but three diff erent base course 
materials: conventional crushed aggre-
gates, full-depth reclaimed pavement 
materials (RPM), and CHCFA stabilized 

RPM materials. A single heavily loaded 
truck continuously drives on the sec-
tions and this could provide direct 
comparison of the performance between 
the sections. MnROAD is equipped with 
a great number of sensors in the pave-
ment to detect traffi  c volume, stress and 
strain under loading, moisture, and tem-
perature. Th e real-time data are collected 
by a computer and stored for subsequent 
analysis.

Fly ash obtained from Unit 8 of the (Xcel 
Energy) Riverside Power Station in Min-
neapolis, Minn., was used to stabilize 
the RPM. Th is fl y ash has a calcium ox-
ide (CaO) content of 22.37 percent and a 
carbon content of 16.35 percent. River-
side Unit 8 fl y ash is a cementitious high 
carbon fl y ash. Th e Minnesota Pollution 
Control Agency considers it a noncom-
pliant material and a special permit was 
applied for this construction demonstra-
tion project.

“Xcel Energy is excited about this demon-
stration project,” says Mike Th omes, the 
combustion products coordinator of Xcel 
Energy. “We have plenty of anecdotal in-
formation indicating that when responsi-
bly used in soil stabilization applications, 
these relatively high carbon fl y ashes will 
provide good geotechnical and environ-
mental performance. But this project pro-
vides an excellent opportunity to express 
that performance in rigorous engineering 
terms, which should expand confi dence 
and value in this use of fl y ash.”

As of Oct. 30, 2007, the construction of 
the experimental road is complete. Th e 
fall of 2007 has seen tremendous rainfalls. 
Th e precipitation infi ltrated into the base 
courses. Th e untreated RPM and crushed 
aggregate sections were too wet for the con-
struction equipments and trucks to drive 
on them for asphalt paving. Th e fl y ash 
treated RPM bases, however, were not af-
fected by the precipitation and were paved 
with asphalt successfully. For the other two 
sections, the wet base materials were never 
dried up and, eventually, were removed. 
Wet subgrade soils were also removed. Th e 
new subgrade and bases were re-placed 
and paved with asphalt. Th e asphalt lay-
ers were compacted using an intelligent 
compactor that can tell the driver via the 
screen of the compactor, if the compaction 
is suffi  cient. Th e instrumentation devices 
in these two bases were re-installed. Dur-
ing construction, researchers from Univer-
sity of Wisconsin-Madison, MnDOT, and 
Bloom Consultants, LLC conducted sig-
nifi cant fi eld tests on subgrade soils, base 
course and asphalt.

“Th e construction process went quite 
smoothly,” says Tim Clyne. “A vibratory 
padfoot roller is necessary for compac-
tion, and the motor grader needs to be on 
top of things to get the material bladed 
quickly. MnROAD experienced an ex-
traordinary amount of rain over the sum-
mer, and the fl y ash stabilized section was 
able to support the hot mix trucks during 
paving operations, while the non-stabi-
lized sections were not.”

aerial photo of mnroad site  (courtesy of mndot)

Pavement structures of test sections at mnroad

8” CABC

4” HMA

8” Untreated RPM

4” HMA

8” RPM+14% Fly Ash

4” HMA
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environmental 
monitoring

The fly ash used for construction has 
relatively high mercury and some other 
heavy metals. These heavy metals could 
be tied in the base by the reaction of fly 
ash. Lysimeters were constructed to col-
lect and monitor leachate generated by 
water percolating through the pave-
ment under the supervision of professor 
Tuncer B. Edil from the Recycled Materi-
als Resource Center (RMRC) at the Uni-
versity of Wisconsin-Madison. Leachate 
has been collected on a monthly basis. 
Laboratory characterization is underway. 
The leaching water in the storage tanks 
is sampled and the amount of leaching 
water is recorded. In the meantime, labo-
ratory characterization of materials sam-
pled during the construction is underway. 
These lab results are being compared to 
the field tests results. v

The Recycled Materials Resource Center 
(RMRC) is sponsored by the Federal High-
way Administration (FHWA) to increase 
the wise use of recycled materials in road-
way construction and maintenance. The 
RMRC is being hosted by the University of 
Wisconsin-Madison and the University of 
New Hampshire. The National Energy Tech-
nology Laboratory (NETL), part of DOE’s 
national laboratory system, is owned and 
operated by the U.S. Department of Energy 
(DOE). NETL supports DOE’s mission to 
advance the national, economic, and en-
ergy security of the United States.

recycled pavement materials on site.

fly ash stabilization – before mixing with rPm (above) and after mixing (below).

installation of lysimeter to collect leachates from base materials
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global Warming, 
co2 and cement

T here is increasing aware-
ness that between 5 percent 
to 8 percent of global CO2 
emissions are attributed to 

portland cement production. It is less 
well known that cement-related CO2 
emissions are increasing. The growth 
in the demand for concrete is acceler-
ating. This demand produces an annual 
increase in cement production emissions, 
which exceeds the reductions in emis-
sions the cement industry has achieved 
through manufacturing improvements 
and cleaner fuels. To meaningfully 
reduce the carbon footprint of concrete 
construction, the portland cement por-
tion of the concrete must be reduced. 
This can be achieved in a variety of ways 
– the most effective and readily available 
means is to replace a large amount of the 
portland cement with carbon neutral 
alternatives. Complementary cement-
ing materials (CCM) such as coal fly ash, 
rice husk ash, slag and mineral ultrafines 
are considered carbon neutral because 
they are diverted from the waste stream. 
With proper proportioning using carbon 
neutral substitutes, the global warm-
ing potential of the concrete binder 
can be reduced to less than 50 percent 
of current output. Coal fly ash and slag 
are well known CCMs. In the United 
States, rice husk ash (RHA) is a largely 
unrecognized material that deserves an 
introduction. This article provides a brief 
overview of the material and a summary 
of a recent research project conducted by 
the author.

What is rha?

Rice husks are an abundant agricultural 
waste product. Around twenty percent of 
the weight of dried, harvested rice paddy 
is husk.1 Controlled burning of the husks 
produces an ash that is twenty percent 
of the weight of the husk.1 Rice husks 
are economical and suitable for use as a 
fuel for power generation.  They contain 
approximately 50 percent of the energy 
value of coal.1 The power delivery potential 
is between 1,080 and 1,235 KW-h/tonne 
of husk. According to the International 
Rice Research Institute, 645,711 million 
tons of rice were harvested globally in 
2007.1  This corresponds to a potential 
global supply of 28.44 million tons of rice 
husk ash that could be made available 
for use as a complementary cementing 
material (CCM).  

In 2006, U.S. rice production was 9.7 mil-
lion tons, which could potentially provide 
388,000 tons of domestic RHA.  If this 
RHA were used in typical concrete to re-
place 10 percent of the portland cement, 
25,870,000 tons of improved concrete 
would be produced (345,000,000 yd3 of 
concrete). RHA used in this way would 
result in 338,000 tons of avoided CO2 
emissions.

In the developing world, RHA was tradi-
tionally used in block making. The earliest 
investigations of rice husk ash as a binder 
component of a concrete mix were pub-
lished by P.K. Mehta1, 2 and D.J. Cook.1 There 
has been an increased interest in investigat-
ing the material properties and performance 
characteristics of rice husk ash in the devel-
oping world, where rice husk fuelled power 
plants are becoming more common.

Like coal fly ash, RHA is a pozzolanic ma-
terial. Pozzolans are well known to signif-
icantly improve the durability of concrete 
while also increasing long-term strength.  
Good quality RHA typically contains well 

Please note: When searching for articles on 
RHA, include both terms – “hull,” as well 
as “husk.”

rice hUsk ash
Untapped potential as a global cement replacement

By Helena Meryman, SBC Global

Table 1.  Rice Husk Production

Total CA ARK INDIA CHINA GLOBAL

(2006) (2006) (2006) (2005) (2005) (2007)

Rice Paddy 8.8 1.8 4.3 137 182 645

Rice Husks 1.76 0.36 0.86 27.4 36.4 129
RHA potential 0.35 0.07 0.17 5.48 7.28 25.8

2005-2007 Rice and Husk Production (M Tonnes)

USA ASIA

Data compiled from various sources: FAO, USDA, IRRI

figure 1 – the cellular structure is retained after controlled combustion.

table 1 summarizes the rha potential in the Usa, asia and globally.
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over 85 percent amorphous silica (SiO2), 
which classifies it as a highly reactive poz-
zolan.1 However, the rice husks must be 
incinerated under controlled conditions 
for the resulting pozzolanic ash to be suf-
ficiently reactive. The temperature should 
be relatively low, in the range of 900 °F 
to 1,500°F, depending on heat exposure 
time.1 The objective of combustion is to 
remove the cellulose and lignin while re-
taining the cellular structure, as shown 
in Figure 1. The unique inverted corn-
cob shape of RHA has an enormous spe-
cific surface area, which helps boost early 
strength development in concrete mixes. 
The combustion conditions also affect 
the form of silica obtained; generally, 
temperatures above 1,700°F will produce 
the inert and crystalline form known as 
cristobalite. As with other CCMs, a glassy, 
amorphous, non-crystalline form of the 
SiO2 content is required for reactivity. The 
reactivity and rate of early strength gain 
increases with an increase in specific sur-
face area8, 1, 2 and amorphous content.

 Currently, there is no standard or guide-
line for the proportioning of RHA in 
concrete mixes. Designers should bear 
in mind that due to RHA’s large surface 
area, it typically causes a slight increase 
in water demand. Quality RHA can influ-
ence the rheological and physiochemical 
behavior of concrete in a manner similar 
to silica fume. Therefore, the proportion-
ing of RHA should generally not exceed 
20 percent, by weight, of the binder mix.

research

The author recently completed research on 
the use of RHA as a cement replacement. 
The research program consisted of nine 
concrete mixes (Table 2) including binary, 
ternary and quaternary blends of cementi-
tious, pozzolanic and ultrafine materials. 
Portland cement was replaced in various 
proportions by three industrial byprod-
ucts: Class F fly ash, RHA and limestone 
flour (an ultra-fine byproduct of quarrying 
operations). The intent of using ternary 
and quaternary blends was to find a mix 
with better early strength gain performance 
than binary blends of portland cement and 
Class F fly ash. The results show rice husk 
ash and limestone flour positively affect 
concrete by improving early strength gain 
and further reducing permeability.

rice hUsk ash 
ProPerties and 
PreParation
The rice husk ash used came from the 
Agrilectric power plant in Louisiana. The 
Agrilectric ash product typically contains 
93 percent amorphous silica and 5 percent 
carbon. The carbon content is acceptable; 
however, there is evidence to suggest that 
even 5 percent carbon can distort surface 
area measurements (wherein the surface 
areas measured include micro-porous 
carbon, which means the surface area of 
the RHA is actually lower1). 

The mean particle size of the RHA mate-
rial received was 129 microns – too large 

for an effective binder. The RHA was then 
ground to an average size of 10 microns. 
No guideline for grinding RHA to a use-
ful size currently exists. The grinding re-
quirement is a barrier to the adoption of 
RHA as a mineral admixture in the USA. 
The particle size analysis (PSA) tests were 
used to measure grinding progress, and 
BET nitrogen adsorption surface area 
tests were conducted to track the effect 
of grinding on surface area.  These results 
are summarized in Table 3. The raw RHA 
and ground RHA5 used in the program 
are shown in Figures 2 and 3. 

Table 2.  Experimental program binder components, by mix.

Mix #

Portland 

Cement Fly Ash

Rice Husk 

Ash

Limestone 

Flour

1* 100 - - -

2* 70 30 - -

3 60 30 10 -

4 50 30 20 -

5 50 30 15 5

6* 60 40 - -

7 50 40 10 -

8 40 40 20 -

9 40 40 15 5

Portland Cement & Complementary Cementing Material (%)

* Denotes reference mix

Table 3. Rice husk ash grinding progress record.

Unit Wgt

Mean 

Diameter

Specific 

Surface Area
(g/vol) (µm) (m2/kg)

RHA0 0 58.8 129.0 43,308

RHA1 15 88.7 38.8 44,013

RHA2 30 89.1 23.5 44,544

RHA3 60 89.5 17.0 42,624

RHA4 90 92.8* 12.7 similar to RHA3 n/a**

RHA5 120 95.0 9.7 smaller than RHA3 41,274

**  Due to an insufficient sample size, accurate measurement

    was not possible

Ash

Grind Time 

cumulative 

(mins)

Optical microscope 

observations

*   By interpolation
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strength

Th e focus of this investigation was the anal-
ysis of performance of ternary and quater-
nary RHA blend mixes at early ages.  Th ere 
is an emphasis on the analysis of three- and 
seven-day results (Figure 4), because it is at 
this stage that large volumes of fl y ash can 
hamper performance. Slow strength gain 
has been an eff ective argument for those 
who want to avoid using CCMs and chang-
ing their construction practices for the bet-
ter. Strength results at 28, 56 and 90 days are 
of particular interest in determining relative 
pozzolanic activity (Figure 5).

 sUmmary of strength resUlts:

Strengths that meet the requirements for the vast majority of concrete applications •	
were reached at early and middle ages.

RHA enhances strength at 3 days.  Strength development improves even more aft er •	
the onset of the pozzolanic activity at around 5 to 7 days1.

Limestone fl our (LF) helps strength development at both three and seven days. •	
However, later strength gain is adversely aff ected by the lower pozzolan content.

Th e later age strength gain in RHA blends is superior to fl y ash only blends.•	

Notes: Mix one out-performed all mixes at 56 and 90 days due to low reactivity of •	
the fl y ash and an overdosing of superplasticizer; mix three under-performed due to 
an under-dosing of superplasticizer.

Figure 4. Compressive strength at 3 and 7 days.
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mix # PC % FA % RHA % LF %

1 100 - - -

2 70 30 - -

3 60 30 10 -

4 50 30 20 -

5 50 30 15 5

6 60 40 - -

7 50 40 10 -

8 40 40 20 -

9 40 40 15 5

Binder Components

figures 2 and 3
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Figure 5.  Compressive strength up to 90 days. 
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Binder Components

Durability
The permeability of concrete is a very good 
indication of its performance with respect 
to durability. This is especially true for steel 
reinforced concrete – the vast majority of 
concrete structures. Permeable concrete 
allows for the influx of water and this puts 
metal elements at risk for corrosion. A 
reliable determination of permeability is 
the Rapid Chloride Ion Penetration Test, 
ASTM C 1202. This test measures the flow 
of chloride ions through a concrete sample. 
The ion flow is monitored by its electrical 
current for six hours. The total charge is re-
ported in coulombs and this value is used 
to compare the permeability of various 
samples, as shown in Figure 6.

Summary of 
Durability reSultS:

At 90 days, the ordinary portland ce-•	
ment (OPC) mix is far more perme-
able than all other mixes.
There is no correlation between im-•	
permeability and strength.
Rice husk ash provides the greatest •	
resistance to chloride ion penetration, 
65 percent to 85 percent improvement 
over fly ash alone.

future DevelopmentS

There are at least two rice husk fueled pow-
er plants operating in the USA (California 
and Louisiana) and there are a number of 
Clean Development Mechanism (CDMii) 
plants in the developing world, but this 
fuel option has yet to realize its potential. 
A market for rice husks has the further 
environmental benefit of providing incen-
tives to rice farmers against crop burning 
and waste dumping – sources of CO2 and 
CH2 emissions and atmospheric pollu-
tion. Biomass dumping is environmen-
tally harmful because as husks ferment 
they release methane (CH2) which has a 
CO2E value of 21. Controlled combustion 
in a power plant does useful work while 
providing filtration of particulate emis-
sions. For power or heat generation with 
rice husks, the main technology issue is 
implementing appropriate and standard-
ized combustion practices so that a value 
added waste ash product results. Recent 
projects in Thailand are hopeful signs that 
this waste resource is being developed 
with material products in mind. v

Figure 6. Results for ASTM C 1202.
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The inset table below shows improved resistances to Cl-ion penetration:

(mixes listed along the top row are improved vs. mixes in the left column)  
Mix 9 4 5 8 3 7 6 2
1 1035% 906% 766% 732% 541% 441% 288% 263%
2 213% 177% 139% 129% 77% 49% 7%
6 192% 159% 123% 114% 65% 39%
7 110% 86% 60% 54% 19%
3 77% 57% 35% 30%
8 36% 21% 4%
5 31% 16%
4 13%

Mix 9 4 5 8 3 7 6 2 1
Coulombs 296 334 388 404 524 621 865 926 3360

PC % 40 50 50 40 60 50 60 70 100
FA % 40 30 30 40 30 40 40 30  

RHA % 15 20 15 20 10 10    
LF % 5  5       

Strength Rank 9 2 5 7 4 6 8 3 1
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N EW WE B C O U R S E:

traDitional anD 
nontraDitional 
uSeS of Coal 
CombuStion 
proDuCtS

fine fi nish of york university’s 
Schulich Complex (toronto). 

PHOTO COURTESY OF MONICA CONTRERAS, 
UNIVERSITY OF TORONTO. 

fifty percent fl y ash reduced 
heat of hydration for Calgary 
Courthouse concrete footing. 

PHOTO COURTESY OF WALTER DOBSLAW, 
INLAND CEMENT.

laser guided grader levels ash for 
edmonton sports fi eld. 

PHOTO COURTESY OF ART MAAT, WILCO CON-
TRACTORS NORTHWEST, INC.

projects showcase CCp 
performance in Canada

T he Association of Canadian 
Industries Recycling Coal Ash 
(CIRCA) and the University of 
New Brunswick’s Department 

of Civil Engineering have collaborated on 
an independent study course featuring the 
origins, nature and diverse applications of 
coal combustion products (CCPs). Th e 
course is designed to complement under-
graduate civil engineering curricula and 
industry’s continuing education pro-
grams. Th e format also makes the course 
ideal for industry professionals, practi-
tioners and other students of materials 
engineering who want to stay current 
with developments in the fi eld.

“Th is independent study tool stands out 
by virtue of its detailed approach and far-
ranging scope,” said Anne Weir, CIRCA’s 
executive director. “It’s convenient, acces-
sible and comprehensive.”

As the merits of benefi cial use enjoy 
growing recognition, appreciation for 
CCPs’ versatility is rising. Less traditional 
areas are being explored, such as manu-
facturing, soil remediation, mining, and 
agriculture. Benefi ciation technologies 
can produce specifi c end-use characteris-
tics that enhance performance in a wide 
range of applications.

The individuals involved from the 
University of New Brunswick included 
Theodore Bremner, Ph.D., professor 
emeritus and honorary research professor, 
and Michael Th omas, Ph.D., P. Eng., 
professor of civil engineering. Both men 
are experts in concrete materials. Th e 
faculty of civil engineering is also home 
to the UNB Materials Group, which 
conducts advanced research on materials 
and concrete technologies.

CIRCA is a non-profi t association of CCP 
producers and marketers dedicated to in-
creasing the technically sound, environ-
mentally responsible, and commercially 
competitive use of CCPs as mineral re-
sources in Canada. v

To access the course, please visit: 
www.circainfo.ca/resources.htm

Science.
Applications.
Sustainability.

CALL FOR PAPERS 
WOCA ’09 
The organizers of the World of Coal Ash 2009
invite experts from countries worldwide
to submit an abstract for consideration for
the only event of its scope uniting the
coal combustion products industry.

Topics include: � ue gas desulfurization
materials, traditional and non-traditional uses,
disposal and land applications, regulatory
initiatives, new and emerging technologies,
and more.

Deadline: October 13, 2008

the World
of Coal Ash

May 4-7, 2009
Lexington, KY

Organized by the American Coal Ash Association and the
University of Kentucky Center for Applied Energy Research

For details please visit www.worldofcoalash.org
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Deadline: October 13, 2008

the World
of Coal Ash

May 4-7, 2009
Lexington, KY

Organized by the American Coal Ash Association and the
University of Kentucky Center for Applied Energy Research

For details please visit www.worldofcoalash.org
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activation resources int’l, llC 
Jan alboszta   
President & CEO 
407 O’Day St.  
Maplewood, MN 55119  
Phone: 651-731-3145 
Fax: 651-702-0041 
jan@activationresources.com

aDa-eS, inc. 
Ken baldrey   
Project Development Engineer 
8100 Southpark Way, Suite B-2 
Littleton, CO 80120 
Phone: 303-339-8841 
Fax: 303-734-0330 
keneb@adaes.com

aeS Corporation  
Dana meier   
Byproducts Manager 
Room 771, One Monument Circle 
Indianapolis, IN 46204  
Phone: 317-261-8792 
Fax: 317-630-3602 
dana.meier@aes.com

allen-Sherman-Hoff 
Sean Kochert   
Mechanical Conveying Systems 
185 Great Valley Pkwy., P.O. Box 3006 
Malvern, PA 19355 
Phone: 610-648-8756 
Fax: 610-648-8630 
slkochert@a-s-h.com

alliant energy 
Jesse nowak   
Coal Combustion Products Manager 
200 First St. S.E., P.O. Box 351 
Cedar Rapids, IA 52406 
Phone: 319-786-7614 
Fax: 319-786-4592 
jessenowak@alliantenergy.com

ameren energy fuels   
& Services 
mark bryant 
Managing Executive 
1901 Chouteau Ave., MC611 
St. Louis, MO  63103 
Phone: 314-554-2340 
Fax: 314-206-1250 
Cell: 314-402-8645 
mmbryant@ameren.com

2008 ameriCan 
Coal aSH 
aSSoCiation 
memberSHip 
DireCtory
as of June 21, 2008
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american electric power 
rick Hayek   
CCP Marketing Representative 
155 W. Nationwide Blvd., Suite 500 
Columbus, OH  43215 
Phone: 614-583-7457 
Fax: 614-583-1619 
rdhayek@aep.com

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

ash basics Company, inc. 
Dean Johnston   
President 
607 Bluefield Road   
Mooresville, NC  28117 
Phone: 704-799-2944 
Fax: 704-799-3744 
rdjohnston@alltel.net

ash Grove resources, llC 
brady pryor   
President 
5375 S.W. Seventh St., Suite 400  
Topeka, KS  66606 
Phone: 785-267-1996 
Fax: 785-267-4360 
brady.pryor@ashgroveresources.com

beneficial reuse 
trevor Schuurman   
Director of Marketing 
224 W. Washington St., 5th Floor. 
Milwaukee, WI 53204 
Phone: 414-647-9434 
Fax: 414-647-9521 
schuurman@beneficialreuse.com

boral material technologies inc. 
Craig plunk   
Vice President Utility Relations 
45 N.E. Loop 410, Suite 700 
San Antonio, TX 78216 
Phone: 210-349-4069 
Fax: 210-349-8512 
craig.plunk@boral.com

CalStar Cement 
Julie rapoport  ph.D., p.e. 
Research and Business Development 
6851 Mowry Ave.   
Newark, CA 94560 
Phone: 510-793-9500 
Fax: 510-793-9501 
jrapoport@calstarcement.com

CeC Cleveland, inc. 
Steve putrich 
Vice President & Operations Manager 
5910 Harper Road, Suite 106 
Solon, OH 44139 
Phone: 330-310-6800 
sputrich@cecinc.com

Ceramatec inc. 
Chett J. boxley, ph.D. 
Principal Investigator 
2425 S. 900 W.  
Salt Lake City, UT 84119  
Phone: 801-978-2167 
Fax: 801-972-1925 
cboxley@ceramatec.com

Ceratech, inc. 
Jon Hyman 
1500 N. Beauregard St., #320 
Alexandria, VA 22311 
Phone: 703-894-1130 
Fax: 703-894-1068 
jon.hyman@ceratechinc.com

CH2m Hill 
ben Wilson   
Business Development Manager, Technology  
9191 South Jamaica St.   
Englewood, CO 80112  
Phone: 720-286-3301 
Fax: 720-286-9278 
ben.wilson@ch2m.com

Charah, inc. 
Charles price   
President & CEO 
307 Townepark Circle, Unit M 
Louisville, KY  40243 
Phone: 502-245-1353 
Fax: 502-245-7398 
cprice@charah.com

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

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

Consolidated terminals   
and logistics Co. 
art Kehoe   
Terminal Manager 
P.O. Box 10   
Utica, IL  61373 
Phone: 815-667-4165 
Fax: 815-667-4129 
art.kehoe@cgb.com

Constellation energy 
Stephen mange p.e. 
Director, Coal Combustion Products 
111 Market Place, Suite 700 
Baltimore, MD  21202 
Phone: 410-470-2630 
Fax: 410-470-2685 
stephen.mange@constellation.com

Cumberland elkhorn   
Coal & Coke 
Cv bennett   
Vice President 
P.O. Box 878   
Harlan, KY  40831 
Phone: 606-573-6300 
Fax: 606-573-6315 
cvbennett@ce-coal.com

Dairyland power Cooperative 
David lesky   
Lead Chemist 
3251 East Ave. South   
La Crosse, WI  54601 
Phone: 608-787-1351 
Fax: 608-787-1490 
dle@dairynet.com
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Detroit edison 
bret macintyre   
Environmental Services 
2000 Second Ave., 655 GO 
Detroit, MI  48226 
Phone: 313-235-6922 
macintyreb@dteenergy.com

Don Saylak 
professor emeritus 
3136 TAMU, Zachary Department of Civil 
Engineering 
College Station, TX  77843 
Phone: 979-845-9962 
Fax: 979-458-0780 
d-saylak@tamu.edu

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

Dustmaster enviro Systems 
Scott adams   
Product Manager 
190 Simmons Ave.   
Pewaukee, WI 53072 
Phone: 262-691-3100 
Fax: 262-691-3184 
scotta@dustmaster.com

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

Dynegy Corporation 
Steve e. Smith 
Lead Purchasing Agent 
604 Pierce Blvd. 
O’Fallon, IL  62269 
Phone: 618-206-5951 
Fax: 618-206-5891 
steve.e.smith@dynegy.com

e. on u.S. Services, inc. 
Kenneth tapp   
Byproducts Coordinator 
220 West Main St., 4th Floor 
Louisville, KY  40202 
Phone: 502-627-3154 
Fax: 502-627-3243 
kenny.tapp@eon-us.com

electric energy, inc. 
michael mercer pmp 
Senior Chemistry & Environmental 
Specialist 
P.O. Box 158   
Joppa, IL  62953 
Phone: 618-543-3495 
Fax: 618-543-3693 
mikemercer@electricenergyinc.com

emC Development ab 
vladimir ronin   
Technical Director 
Hornsgatan 12   
Lulea, SE-97 236 
Phone: 011 469 208 8900 
Fax: 011 469 208 8975 
emcdev@telia.com

exelon Generation Co., llC 
thomas Dannunzio   
Byproducts Manager 
200 Exelon Way   
Kennett Square, PA  19348 
Phone: 610-517-3503 
tom.dannunzio@exeloncorp.com

fiore and Sons inc. 
mike fiore   
President 
730 West 62nd Ave.   
Denver, CO  80216 
Phone: 303-429-8893 
mike@fioreandsons.com

firstenergy Corp 
Gary Haney   
Program Administrator 
76 South Main St.   
Akron, OH  44308 
Phone: 330-384-4676 
Fax: 330-384-5433 
haneyg@firstenergycorp.com

flash fill Services, llC 
Doug Hernandez   
President 
P.O. Box 16091   
Denver, CO  80216 
Phone: 303-292-7343 
Fax: 303-292-1176 
flashfill@qwestoffice.net

freight pipeline Company 
Henry liu 
President 
2601 Maquire Blvd.  
Columbia, MO 65201 
573-442-0080 
Fax: 573-442-0810 
fpc_liuh@yahoo.com

full Circle Solutions, inc. 
robert Waldrop p.e. 
Senior Vice President 
665 Molly Lane, Suite 100 
Woodstock, GA  30189 
Phone: 770-517-7017 
Fax: 770-517-9689 
bwaldrop@fcsi.biz

Gai Consultants, inc. 
Gary brendel   
Director, Power Facilities Engineering 
385 East Waterfront Drive   
Homestead, PA  15120 
Phone: 412-476-2000 
Fax: 412-476-2020 
g.brendel@gaiconsultants.com

Georgia pacific Gypsum llC 
fabio esguerra   
Technical Center Manager 
2861 Miller Road,   
Decatur, GA  30035 
Phone: 770-987-5190 
Fax: 770-981-5356 
FEEsguer@GAPAC.com

Geosyntec Consultants 
J beech   
Principal, S.E. Regional Manager Engineering  
1255 Roberts Blvd. N.W., Suite 200 
Kennesaw, GA  30144 
Phone: 678-202-9500 
Fax: 678-202-9501 
jbeech@geosyntec.com
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Gerard Gambs   
Consulting engineer 
Suite 33C, 1725 York Ave. 
New York, NY  10128 
Phone: 212-427-3982

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

Great river energy 
al Christianson   
Manager, ND Business Development 
1531 E. Century Ave., Suite 200   
Bismarck, ND  58503 
Phone: 701-250-2164 
Fax: 701-442-7864 
achristianson@grenergy.com

Gypsum parameters 
Cheri miller   
President 
P.O. Box 272,   
Rising Fawn, GA  30738 
Phone: 706-462-2146 
themage@tvn.net

Headwaters resources 
Jerry Smith   
Vice President, Central Region 
157 W. Shadowpoint Cir.   
The Woodlands, TX  77381 
Phone: 281-367-2805, home 
Fax: 281-367-1713 
jsmith@headwaters.com

Holcim uS-inc. 
paul Commons 
GM Ash Mineral Components 
400 Centennial Pkwy., Suite 190 
Louisville, CO 80027 
Phone: 303-926-3758 
Fax: 303-926-3730 
paul.commons@holcim.com

Honorary member 
Jim Weeks   
1338 West Chester Pike   
West Chester, PA  19382 
Phone: 610-429-0934

Honorary member 
Claude brown   
P.O. Box 14 
Hico, TX 76457 
Phone: 254-796-2188

Honorary member 
Joseph pound   
10 Leisure Acres   
Sullivan, IL  61951 
Phone: 217-728-8255

Honorary member 
Craig Cain   
Apt. 449, 80 Lyme Road 
Hanover, NH  03755 
Phone: 603-643-0171 
Fax: 603-643-1317 
craigmanx@verizon.net

Honorary member 
James merkel   
26162 Lewis Ranch Road   
New Braunfels, TX  78132

Honorary member 
James burnell   
1812 Dogwood Drive   
Fairmont, WV  26554 
Phone: 304-367-9468 
jburnell@mab.wso.net

Honorary member 
Howard Humphrey   
1090 Clubview Blvd. North   
Columbus, OH  43235 
Phone: 614-846-1726 
Fax: 614-438-6879 
hhumphrey@columbus.rr.com

Honorary member 
Dale baker   
1429 Harris St.  
State College, PA  16803 
Phone: 814-231-1248 
Fax: 814-231-1253

Honorary member 
Dean Golden   
5540 Abington Drive   
Newark, CA  94560 
Phone: 510-791-1875 
deangolden@pacbell.net

Honorary member 
allan babcock   
24 Outlook Road   
Fairmont, WV  26554 
Phone: 304-363-0554

Honorary member 
oscar manz 
Professor Emeritus, University of North 
Dakota   
45370 State Highway NW1   
Alvarado, MN  56710 
Phone: 218-965-4985 
flyash@frontiernet.net

Honorary member 
Simon prins   
Bredasedijk 65   
Molenschot, NL-5124 pt 
Phone: 0-161-437175 
Fax: 0-161-437176

ish inc. 
ishwar murarka   
Consultant 
Suite 201B, 804 Salem Woods Drive 
Raleigh, NC 27615 
Phone: 919-844-9890 
Fax: 919-844-0917 
Cell: 408-892-3233 
ishwar@ishincusa.com

Jea 
Scott Schultz   
Director, Byproducts Services 
21 W. Church St. T-3 
Jacksonville, FL 32202 
Phone: 904-665-8126 
Fax: 904-665-7455 
schusw@jea.com

Kansas City power & light Co. 
frederick Gustin   
Manager, CCPs & Additives 
P.O. Box 418679   
Kansas City, MO 64141 
Phone: 816-556-2108 
Fax: 816-556-2047 
fred.gustin@kcpl.com
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lafarge north america 
Shrief Kabis   
Regional Product Manager, Ash 
600 SW Jefferson St., Suite 302   
Lee’s Summit, MO  64063 
Phone: 816-251-2147 
shrief.kabis@lafarge-na.com

lb industrial Systems, llC 
robert lister   
President 
12508 Jones Maltsberger Road 
Suite 100 
San Antonio, TX  78247 
Phone: 210-344-2009 
Fax: 210-344-1121 
rlister@lbindustrialsystems.com

lehigh Cement Company 
mark Stillwagon   
Manager Purchasing, Materials 
7660 Imperial Way  
Allentown, PA  18195 
Phone: 610-366-4761 
Fax: 610-366-4616 
mstillwagon@lehighcement.com

lifetime Composites, llC 
nisha vyas mahler   
Vice President 
4405 Manchester Road, Suite 105 
Encinitas, CA  92024 
Phone: 760-634-6860 
Fax: 760-634-6830 
mahlern@ltlumber.com

lower Colorado river 
authority 
anne tierce   
Waste Coordinator 
6549 Power Plant Road   
LaGrange, TX  78945 
Phone: 979-249-8426 
Fax: 979-249-8724 
anne.tierce@lcra.org

maxxon Corporation 
patrick Giles   
Product Manager 
P.O. Box 253   
Hamel, MN 55340 
Phone: 763-478-9600 
Fax: 763-478-9695 
pat@maxxon.com

mcDonald farms enterprises, 
inc. 
randall mcDonald   
General Manager 
7247 East County Line Road   
Longmont, CO 80501 
Phone: 303-772-4577 
Fax: 303-442-5706 
mcfarms3@aol.com

midwest Generation llC 
philip moffett   
Manager, Coal Procurement & Ash 
Resources 
Suite 3500, 440 South LaSalle St. 
Chicago, IL 60605 
Phone: 312-583-6083 
Fax: 312-788-5461 
pmoffett@mwgen.com

mirant mid-atlantic 
patrick miglio   
Manager ES&G Compliance Services 
21200 Martinburgs Road, Dickerson 
Generating Station 
Dickerson, MD 20842 
Phone: 202-365-6812 
patrick.miglio@mirant.com

mobile abrasives, inc. 
matt Serda   
CFO 
P.O. Box 1156   
Mobile, AL 36633 
Phone: 251-694-0023 
Fax: 251-974-3860 
mattserda@yahoo.com

montana-Dakota utilities Co. 
Duane Steen   
Administrator & Project Manager 
400 North Fourth St. 
Bismarck, ND 58501 
Phone: 701-222-7804 
Fax: 701-222-7845 
duane.steen@mdu.com

mrt – a CemeX Company 
mike Silvertooth   
General Manager, Fly Ash Central 
Purchasing 
2700 Research Forest Drive, Suite 150 
The Woodlands, TX 77381 
Phone: 281-362-1060 
Fax: 281-362-1809 
mikell.silvertooth@cemex.com

muscatine power & Water 
Donald pauken   
Manager, Environmental Affairs 
3205 Cedar St.   
Muscatine, IA 52761 
Phone: 563-262-3394 
Fax: 563-262-3315 
dpauken@mpw.org

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

nebraska ash 
tex leber   
President 
1815 Y St., P.O. Box 80268   
Lincoln, NE 68508 
Phone: 402-434-1777 
Fax: 402-434-1799 
texl@nebraskaash.com

nebraska public power District 
thomas Schroeder   
Fossil Fuels Manager 
402 E. State Farm Road, P.O. Box 310 
North Platte, NE 69103 
Phone: 308-535-5327 
Fax: 308-535-5333 
tjschro@nppd.com

peter J romano associates inc. 
peter romano   
President 
130 Woodbridge Ave.   
Buffalo, NY 14214 
Phone: 716-837-5595 
Fax: 716-837-5594 
pjrsvcs@aol.com

pHoeniX process equipment 
Co. 
John Waugh   
Vice President, Marketing 
2402 Watterson Trail   
Louisville, KY 40299 
Phone: 502-499-6198 
Fax: 502-499-1079 
johnw@dewater.com
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pittsburgh mineral & 
environmental technology, inc. 
William Sutton   
Executive Vice President 
700 Fifth Ave.   
New Brighton, PA 15066   
Phone: 724-843-5000 
Fax: 724-843-5353 
bsutton@pmet-inc.com

platte river power authority 
Jon little   
Marketing & Community Relations Manager 
2000 E. Horsetooth Road   
Fort Collins, CO 80525 
Phone: 970-229-5352 
Fax: 970-229-5244 
littlej@prpa.org

pmi ash technologies, llC 
lisa Cooper   
Senior Vice President 
14001 Weston Pkwy., Suite 112 
Cary, NC 27513 
Phone: 919-647-4226 
Fax: 727-213-1108 
lisa.cooper@pmiash.com

pozzi-tech, inc. 
terry Watson   
President 
4700 Vestal Pkwy. E., Suite 257  
Vestal, NY 13850 
Phone: 607-798-0655 
Fax: 607-770-7956 
tewatson@pozzitech.com

ppl Generation, llC 
Joel pattishall   
Manager Coal Combustion Products 
Two North Ninth St.   
Allentown, PA 18101 
Phone: 610-774-4117 
Fax: 610-774-4759 
jcpattishall@pplweb.com

prairie State Generating 
Company llC 
Colin Kelly   
President 
1941 Frank Scott Pkwy., Suite A 
Shiloh, IL 62269 
Phone: 314-342-7873 
Fax: 314-342-7907 
colin.m.kelly@peabodyenergy.com

progress energy 
barbara Coppola   
Manager, Byproducts & Reagents, Regulated  
PEB 10A, 410 S Wilmington St. 
Raleigh, NC 27601 
Phone: 919-546-6002 
Fax: 919-546-2590 
barbara.coppola@pgnmail.com

public Service Company   
of new Hampshire 
allan palmer   
Senior Engineer 
P.O. Box 330, 780 N. Commerical St. 
Manchester, NH 03105 
Phone: 603-634-2439 
Fax: 603-634-3283 
palmeag@nu.com

public Service enterprise 
Group 
albert fralinger   
Manager, Materials Resource Recovery 
243 West Jefferson St. 
Gibbstown, NJ 08027 
Phone: 856-224-1638 
Fax: 856-224-1574 
albert.fralinger@pseg.com

reed minerals 
pat Kelley   
Director of Business Development 
P.O. Box 0515, 5040 Louise Drive 
Suite 106 
Camp Hill, PA 17001 
Phone: 717-506-2067 
Fax: 717-506-7154 
pkelley@reedmin.com

reliant energy, inc. 
thomas brooke   
Staff Sourcing Specialist 
121 Champion Way, Suite 200   
Canonsburg, PA 15317 
Phone: 724-597-8530 
Fax: 724-597-8872 
tbrooke@reliant.com

rio bravo Jasmin 
George nowland   
Project Manager 
3100 Thunder Valley Court   
Lincoln, CA 95648 
Phone: 916-645-3383 
Fax: 916-645-9209 
george.nowland@constellation.com

Saiia Construction, llC 
timothy oates   
Business Development Manager 
324 Commons Drive   
Birmingham, AL 35209 
Phone: 828-507-2376 
Fax: 205-943-2179 
toates@saiia.com

Salt river materials Group 
Dale Diulus  p.e. 
Vice President Pozzolans & Logistics 
8800 E. Chaparral Road, Suite 155   
Scottsdale, AZ 85250 
Phone: 480-850-5757 
Fax: 480-850-5758 
ddiulus@srmaterials.com

Santee Cooper 
thomas edens   
Administrator, Combustion Product 
Utilization 
1 Riverwood Drive, P.O. Box 2946101   
Moncks Corner, SC 29461 
Phone: 843-761-8000 
Fax: 843-761-4114 
tfedens@santeecooper.com

Seminole electric  
Cooperative, inc. 
James Frauen   
Director of Project Engineering 
16313 North Dale Mabry Highway   
Tampa, FL 33618 
Phone: 813-739-1213 
Fax: 813-264-7906 
jfrauen@seminole-electric.com

Separation technologies inc. 
randy Dunlap   
Vice President Sales & Operations 
1616 Roanoke Road, P.O. Box 549 
Daleville, VA 24083 
Phone: 540-966-6833 
Fax: 540-966-1623 
rdunlap@titanamerica.com

Solvay Chemicals, inc. 
Jose delaHoz   
Senior Business Manager 
3333 Richmond Ave.   
Houston, TX 77098 
Phone: 713-525-6843 
Fax: 713-525-7806 
jose-manuel.delahoz@solvay.com
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Son-Haul, inc. 
Sonny Weimer   
President 
P.O. Box 1449   
Fort Morgan, CO 80701 
Phone: 970-867-4400 
Fax: 970-867-2186 
sonhaul@yahoo.com

South Carolina electric & Gas 
ted frady   
Senior Engineer, Ash Utilization & Disposal 
111 Research Drive, K-61   
Columbia, SC 29203 
Phone: 803-217-7461 
Fax: 803-933-8064 
tfrady@scana.com

Southern Company 
Generation 
Hollis Walker   
CCP Manager 
P.O. Box 2641, 600 18th St. North 
Bin 14N-8162 
Birmingham, AL 35291 
Phone: 205-257-5311 
Fax: 205-257-5765 
hwwalker@southernco.com

Southern illinois power 
Cooperative 
leonard Hopkins   
Environmental Superintendent 
11543 Lake of Egypt Road   
Marion, IL 62959 
Phone: 618-964-1448 
Fax: 618-964-1867 
lhopkins@sipower.org

Southern illinois university 
Carbondale 
John mead   
Director 
Coal Research Center 
Mail Code: 4623 
405 West Grand   
Carbondale, IL 62901 
Phone: 618-536-5521 
Fax: 618-453-7346 
jmead@siu.edu

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

Sunflower electric power 
Corporation 
paul reynolds   
Power Production & Environmental 
Engineering  
P.O. Box 430, Holcomb Station   
Holcomb, KS 67851 
Phone: 620-277-4522 
preynolds@sunflower.net

Synthetic materials – Synmat 
John Glasscock   
President 
244 Old Highway 149, P.O. Box 87 
Cumberland City, TN  37050 
Phone: 727-367-0400 
Fax: 727-367-0402 
jrg@synmat.com

tampa electric Company 
vicki Jones   
Account Manager, Combustion Byproducts 
702 N. Franklin St., TECO Plaza 
P.O. Box 111 
Tampa, FL 33601 
Phone: 813-228-1006 
Fax: 813-641-5066 
vmjones@tecoenergy.com

tarun naik 
tarun naik ph.D., p.e. 
Research Professor and Academic Program  
University of Wisconsin-Milwaukee 
3200 N. Cramer St. 
Milwaukee, WI 53211 
Phone: 414-229-6696 
Fax: 414-229-6958 
tarun@uwm.edu

temple-inland inc. 
bruce Shrader   
Plant Manager 
P.O. Box 1270, 540 E. Barton Ave. 
West Memphis, AR 72303 
Phone: 870-702-3104 
Fax: 870-702-3200 
bruceshrader@templeinland.com

tennessee valley authority 
(tva) 
Kathryn Copeland   
Fuel Byproducts & Marketing Specialist 
1101 Market St., LP5G   
Chattanooga, TN 37402 
Phone: 423-751-2405 
Fax: 423-751-6619 
kncopela@tva.gov

the ohio State university 
tarunjit butalia ph.D. 
Research Scientist 
2070 Neil Ave., 470 Hitchcock Hall 
Columbus, OH 43210 
Phone: 614-688-3408 
Fax: 614-292-3780 
butalia.1@osu.edu

the Quikrete Companies 
rich braun   
Technical Director 
500 Marathon Pkwy.   
Lawrenceville, GA 30045 
Phone: 404-926-3131 
Fax: 770-237-2548 
rbraun@quikrete.com

the Sefa Group 
Jimmy Knowles   
Vice President, Market Development 
217 Cedar Road   
Lexington, SC 29073 
Phone: 803-520-9000 
Fax: 803-520-9001 
jknowles@sefagroup.com
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14335 W 44th Ave. 
Golden, Colorado 80403

trans ash, inc. 
robert Gerbus   
President 
617 Shepherd Drive, P.O. Box 15396   
Cincinnati, OH 45215 
Phone: 513-733-4770 
Fax: 513-554-6147 
bgerbus@transash.com

transalta Corporation 
Ken omotani p.e. 
Manager, Corporate Environmental Services 
Box 1900, Station “M” 
110-12th Ave. S.W. 
Calgary, Alberta T2P 2M1 
Phone: 403-267-2584 
Fax: 403-267-7372 
ken_omotani@transalta.com

transWood Carriers, inc. 
Stan meier   
Vice President, Sales and Marketing 
2565 St. Mary’s Ave.   
Omaha, NE 68105 
Phone: 402-346-8092 
Fax: 402-341-2112 
smeier@transwood.com

tribo flow Separations, llC 
John Stencel   
President 
Suite 10, 1525 Bull Lea Road 
Lexington, KY 40511 
Phone: 859-259-0011 
Fax: 859-259-0010 
john@triboflow.com

trinity rail 
randall thomure   
VP Product Marketing 
2525 N. Stemmons Fwy.   
Dallas, TX 75207 
Phone: 214-589-8405 
randy.thomure@trinityrail.com

united States Gypsum 
Corporation 
John Gaynor   
Director, Synthetic Gypsum 
550 W. Adams St. 
Chicago, IL 60661 
Phone: 312-436-3735 
Fax: 312-672-3735 
jgaynor@usg.com

university of Kentucky 
thomas robl   
Associate Director 
2540 Research Park Drive 
Lexington, KY 40511 
Phone: 859-257-0272 
Fax: 859-257-0220 
robl@caer.uky.edu

university of north Dakota 
Debra pflughoeft-Hassett   
Program Manager 
15 North 23rd St., Stop 9018   
Grand Forks, ND 58202 
Phone: 701-777-5261 
Fax: 701-777-5181 
dphassett@undeerc.org

university of Wyoming 
alan bland   
Vice President 
365 North Ninth St.   
Laramie, WY 82070 
Phone: 307-721-2386 
Fax: 307-721-2256 
abland@uwyo.edu

urS Corporation 
Gary blythe   
Principal Project Manager 
9400 Amberglen Blvd.   
Austin, TX 78729 
Phone: 512-419-5321 
Fax: 512-454-8807 
gary_blythe@urscorp.com

u.S. minerals 
Jason vukas   
Vice President 
2105 North Winds Drive 
Dyer, IN  46311 
Phone: 219-864-0909, ext. 13 
Fax: 219-864-4675 
jvukas@us-minerals.com

uSnr energy Services 
bob Carter   
Vice President 
P.O. Box 256, 212 State St. 
Belle Vernon, PA 15012 
Phone: 724-929-8405 
Fax: 724-934-5543 
b_carter@usnr-energy.com
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W. lee Daniels
professor
CSES Dept. MC 0404, Virgina Tech
Blacksburg, VA 24061
Phone: 540-231-7175
Fax: 540-231-7630
wdaniels@vt.edu

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

Wenck associates, inc.
rodney ambrosie  
Executive Vice President
P.O. Box 249, 1800 Pioneer Creek Center
Maple Plain, MN  55359
Phone: 701-297-9600
Fax: 701-297-9601
rambrosie@wenck.com

West virginia university
tamara vandivort  
Program Coordinator
NRCCE Bldg. #202, P.O. Box 6064, 
Evansdale Campus
Morgantown, WV  26506
Phone: 304-293-2867
Fax: 304-293-7822
Tamara.Vandivort@mail.wvu.edu

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

Xcel energy
michael thomes  
Coordinator Combustion Products
414 Nicollet Mall, MP-8A  
Minneapolis, MN 55401
Phone: 612-330-6133
Fax: 612-330-6357
michael.r.thomes@xcelenergy.com
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the advertisers 
in Ash at Work.

Their participation 

has made the publication 

of this magazine possible.
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PROVIDING SERVICES
for Coal Ash Generation

– Landfill design, construction, operation and closure
– Environmental site assessment and permitting
– Utility and industrial equipment and site maintenance

AMERICA’S LEADING
COAL ASH MANAGER and MARKETER

DEVELOPING TECHNOLOGIES
for Fly Ash Quality

– Ammonia Removal            
– Carbon Fixation

INTRODUCING PRODUCTS
for Increasing Ash Utilization

– FlexCrete™ Aerated Concrete
– Concrete Block and brick
– Innovative solutions for FGD material and off-spec ash

EXPANDING SYSTEMS
for Coast to Coast Marketing

– Nationwide network of source locations and 
terminals marketing millions of tons annually for 
traditional concrete production

1-888-236-6236  -  www.flyash.com 
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