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A GREEN 
GEM IN THE 
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STATE
PROJECT USES CONCRETE MIX 
WITH 100 PERCENT FLY ASH 

GEOPOLYMER 
CONCRETES: 
A GREEN CONSTRUCTION 
TECHNOLOGY RISING 
FROM THE ASH  

The Arthur Ravenel Jr. Bridge, 
Charleston, South Carolina, was 
constructed using high-volume � y 
ash concrete.

on the cover:
The Arthur Ravenel Jr . Bridge, 

Charleston, South Carolina, was 
constructed using high-volume 
fly ash concrete . This image of 

the bridge at sunrise is also 
symbolic as ACAA welcomes 

our new executive director, Mr . 
Thomas H . Adams, who will 

link diverse interests to advance 
CCP management and use .
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Up to the  
challenge.

Ameren’s pursuit of excellence is reflected in its continued support 
for the beneficial use and recycling of coal combustion products.  
The development of new CCP use opportunities is second only  
to Ameren’s focus on expanding and maturing existing CCP  
markets. Utilizing its wealth of experience, knowledge and resources, 
Ameren pursues and develops partnerships in entrepreneurial  
areas and cultivates customer relationships resulting in maximized 
CCP utilization. 

Whether you are a contractor, architect, manufacturer  
or innovator looking to partner in product development,  
Ameren may be your answer.
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Message from the aCaa Chair

CHanGe Is oUR
WaY of lIfe
Mark Bryant, ACAA Incoming Chair, Ameren

2 009 is in, 2008 is fi nally out, the 
year that started like a lamb and 
ended like a lion; a historic year 
that we will be talking about 

and studying for a long time. Politics, 
economic slowdown, elections, global 
issues, etc. Wow!

As an association we have made some his-
tory of our own, 40 years in the book, and 
we have a good year coming up. A new 
Executive Director, a retiring champion 
of our industry, yet another world class 
industry gathering in WOCA. It’s sure to 
be interesting. 

Having just returned from our well-
attended meeting in Scottsdale and 
preparing for a changing of the guard, so 
to speak, CHANGE is our way of life it 
seems. Soon, we will all get the opportu-
nity to meet our new Executive Director, 
Mr. Tom Adams. Tom comes to us from 
Th e American Concrete Institute and the 
American Shotcrete Association. Tom and 
his family will be relocating to Denver 
soon and he is looking forward to getting 
his feet wet with our association as soon 
as possible. Th is is no small task as we are 
a very diverse and dynamic association. 
Our members span several industries, our 
staff  wears many hats and our friends and 
partners come from all corners of society; 
industry, government, academia, such that 
it may take more than a week or two to 
learn how it all works and meet everyone. 
Tom, you have many friends in our asso-
ciation and many resources to draw from, 
don’t be afraid to call. Your success will be 
our success. We look forward to a bright 
future for you for many years to come.

While I’m on this topic, I would like 
to express my thanks to the Executive 
Director Search Committee without 
whom this process would’ve been MUCH 
more diffi  cult. Our volunteer members’ 

willingness to take precious time from 
busy schedules, travel on stretched bud-
gets, and help to make diffi  cult choices 
between several very qualifi ed and capa-
ble candidates is appreciated. I owe you 
guys one and look forward to paying 
this debt off  soon. Messrs. Christiansen, 
Gustin, Jansen, Frady, Price, Roof and 
Th omes; I thank you. A special note of 
proud thanks to the staff  for their help 
with all the necessary arrangements and 
especially their honest and earnest input 
into this selection. 

And now, we have an industry champion 
who has chosen to retire. In sports, as in 
life, it is always a desire to “go out on top.” 
Dave, you have given us seven great years of 
steady leadership, remarkable energy, clear 
vision and you truly do go out on top. We 
are stronger in so many ways because of 
you. You have promised to be there if and 
when we need you and I can promise that 
we will be calling, we still have much to do.

I am excited for you and on behalf of all 
the association, proud to call you a friend. 
Th ank You. What time is it again? 

Finally, it is hard to believe that I started 
working on ash benefi cial use, manage-
ment and disposal issues in 1992, or about 
the same time that the last signifi cant 
landfi ll regulations were being imple-
mented. I realize that some things in this 
industry change very slowly, almost gla-
cial. But even young dinosaurs are extinct, 
aren’t they? However the structural failure 
at Kingston and the overfl ow at Widows 
Creek along with other recent events are 
sure to accelerate greatly the pace of the 
discussion and the possibility for new and 
protective and restrictive standards for 
ash management. ACAA and our friends 
and associates in the industry and affi  li-
ated industry will need to continue the 
excellent communications so that the true 

and factual “good” story of coal ash reuse 
and recycling can continue. Our positive 
impact on the economy is signifi cant, 
and will be more so in the future. In the 
next weeks and months words like “haz-
ardous” and “toxic” will be incorrectly 
applied in an attempt to persuade those 
who don’t understand this issue as well as 
we do in the industry. If we listen to good 
science, these words will fall away and we 
will get to the right answers about whether 
changes are warranted. From challenges 
spring opportunities.

Th ank goodness serious injury at Kingston 
was avoided. TVA should be commended 
for the quick response. I look forward to 
a thorough investigation and the oppor-
tunity to learn the lessons of this event as 
they are never as easy and straightforward 
as initially thought. 

Taking a longer view, mercury control and 
activated carbon injection, structural fi ll 
standards, natural resource preservation, 
carbon dioxide, and economic impacts are 
issues that we will face in the future. As an 
industry we are going to have these and 
other issues and therefore some opportu-
nities that we will need to address and that 
may take a special eff ort. For instance, I 
believe that state and federal regulators 
in all states would appreciate an indus-
try standard of practice for benefi cial use 
structural fi lls that could be adopted uni-
versally, appropriately including health 
and environmental considerations and that 
is prepared by the best resources available. 
To be proactive in this and other matters of 
importance to our industry is defi nitely in 
our best collective interest. Th is is the value 
of the ACAA.

No, I don’t think the pace of change is going 
to slow for us for quite some time. So long 
for now, see you in Lexington, Ky. as we get 
ready for WOCA 2009. v
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Message from the aCaa executive Director

sTePPInG aWaY 
bUT ReMaInInG 
InVolVeD
By Dave Goss, American Coal Ash Association

As we start year 41 of the American 
Coal Ash Association, it looks 
like it is going to be a year of  
 change. President Obama has 

become the new Chief Executive and we 
have already seen that he is planning to 
change many things. The nation’s econ-
omy is in the midst of turmoil. Our 
institutional financial system is undergo-
ing dramatic upheaval as federal dollars 
are being injected into the economy in 
ways never before seen of this scale in the 
United States. The new president pledges 
an emphasis on rebuilding the nation’s 
infrastructure, from roads and bridges, 
to water systems to public schools. And, 
there has been a national call for another 
look at coal ash, as a result of the unfor-
tunate incident on December 22 in 
Kingston/Harriman, Tenn.

Like we did in the middle and late 1990s, 
ACAA will be working with the EPA, EEI 
(USWAG), government officials, state reg-
ulators, and other industry associations 
to respond to the misinformation being 
widely distributed by environmental 
advocacy groups as well as being repro-
duced in the media.  We will be crafting 
messages that will support fact-based 
decision making. The spill at Kingston 
does not warrant regulating CCPs as a 
hazardous waste, nor were the releases 
of a “toxic” nature as was so carelessly 
reported by some (most?) of the media.  

We always have maintained that when 
properly managed, CCPs do not have 
an adverse impact on public health and 
the environment. The breach of the 

containment pond resulted in a nega-
tive impact because its contents were 
no longer where they were intended. 
No injuries occurred and the public 
was isolated from the spill to minimize 
exposure and contact. The community 
was affected and changed in ways not 
expected. However, TVA should be com-
mended for its aggressive and immediate 
response to the incident, which has been 
clearly documented in detail on its Web 
site at www.tva.org. We need to redouble 
our efforts to educate the public and 
their elected officials as to the benefits 
of using CCPs, thus reducing the need 
to dispose of them in wet or dry facili-
ties. Furthermore, we cannot ignore the 
impacts of inefficient resource manage-
ment on our environment and society. 
The use, reuse and recovery of industrial 
materials, including CCPs, play a vital 
role in sustainability.

Those of you who did not receive an invi-
tation to the inauguration in Washington 
were introduced to another change in 
Phoenix at the ACAA annual meeting 
held on January 20 and 21. We included 
guest speakers and a specific topic at each 
of the three standing committee meetings. 
This allowed us to leverage our time and 
include in-depth presentations on timely 
topics, in addition to those presentations 
that are normally offered at our day-long 
technical session on Wednesday. Secondly, 
on Wednesday, as part of the State of the 
Association message, I had the privilege 
of introducing ACAA’s new Executive 
Director. Mr. Tom Adams comes from 
the American Shotcrete Association and 

American Concrete Institute.  Tom’s 
experience in this allied industry will help 
his transition into ACAA. I know he will 
be pleased to get to know and work with 
you in the coming year. 

As I step away from association activi-
ties, I plan to remain involved in the 
CCP industry. The variety of issues and 
the many friendships that I have makes 
leaving the day-to-day responsibilities of 
ACAA a somewhat regrettable parting. 
Yet, each of us reaches a point in our lives 
that we have worked for many years to 
achieve – retirement. I was just a college 
kid about ready to enter the Air Force 
when Paul McCartney wrote the song, 
“When I’m 64.” Now that I am, those 
lyrics hit really close to home:  “…When 
I get older losing my hair … Birthday 
greetings … bottle of wine … Doing the 
garden, digging the weeds, Who could 
ask for more … We shall scrimp and save 
… Grandchildren on your knee … Will 
you still need me … When I’m 64?”  

And now that I have my Medicare card, 
I am really feeling the number. As I have 
achieved that “magic” number it is time to 
offer Tom the opportunity to take ACAA 
to the next level of achievement. We have a 
solid financial foundation with outstand-
ing volunteer leadership and staff. As I 
move on, I do so thinking of Sgt. Pepper’s 
words on board the Yellow Submarine, 
“As we live a life of ease, everyone of us has 
all we need.”  I sincerely appreciate your 
wonderful support and mentoring of me 
during my 14 years in the industry. You 
are all terrific. THANK YOU! v
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Message from the aCaa executive Director

fRoM THe neW KID 
on THe bloCK …
Thomas H. Adams, American Coal Ash Association

Dave Goss has left the store in good 
shape. I have been assured that he will 
not wander too far, so I can rely on his 
guidance as I learn the CCP industry.

T he noted twentieth century 
philosopher Yogi Berra once 
said, “It’s tough to make pre-
dictions, especially about the 

future.” And he was right. It is safe for me 
to say that 2009 will be a year of many 
changes for our country, the ACAA and 
for me personally. Some of these changes 
are predictable and some not.  With the 
new administration in Washington we 
are faced with the very real probabil-
ity of new regulations and restrictions 
aff ecting coal combustion products. In 
assuming the role of ACAA Executive 
Director, I will be challenged to learn 
the CCP industry while maintaining 
and building on the initiatives that have 

made the ACAA a successful entity. Th e 
association is blessed with strong leader-
ship and staff  to help me become familiar 
with the issues and interests of ACAA 
members.  

I come to the ACAA from a career in the 
concrete industry working in marketing 
and technical services for three ready 
mixed concrete companies in Michigan. 
In addition, I have served as a staff  mem-
ber for the American Concrete Institute, 
American Shotcrete Association, and the 
Michigan Concrete Association. Having 
experience as both an elected volunteer 
leader and a staff  member will be a valu-
able asset in serving the ACAA. 

I would like to take this opportunity to 
thank Chairman Mark Bryant and the 
Search Committee for their thorough 
and timely responses to my questions 
and concerns regarding the expecta-
tions for the new Executive Director. 
Th eir professional approach to the pro-
cess was most impressive and assured 
me that I can help lead the ACAA going 
forward.

Dave Goss has left  the store in good 
shape. I have been assured that he will 
not wander too far, so I can rely on his 
guidance as I learn the CCP industry. I 
join all of the ACAA members in wishing 
Dave a long and happy retirement!   v

Independent 
Power Producers

Industrial Boilers

Utilities

706-253-1051          www.fcsi.biz

Specializing in Beneficial Reuse of CCPs 
for Industrial Boilers of Every Size.

Finding The Right Solutions
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Paid Advertisement

An InterBulk Group company

Whether it’s for cement, fly ash,
limestone, dry mortars, screeds or
ground blast furnace slag, when it
comes to transporting and storing
‘dry’ construction materials, InBulk
Technologies has developed a range
of commercially and logistically
viable alternatives to traditional
storage silos, dedicated road, and 
rail wagons. 

The ISO-Veyor is an intermodal tank
container developed by InBulk
Technologies, facilitating easy
transition between road, 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 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 made notable
strides in key US markets. During 2006
Lafarge North America became the
first American owners and operators
of the ISO-Veyor.

The ISO-Veyors are proving to be 
a robust workhorse, withstanding 
the rigours of high utilisation and
varying climate.

Stephane Caron, Distribution
Operation Manager for Eastern 
Canada comments: 

"We are delighted with the flexibility
offered by the ISO-Veyor. Both costs
and risks are minimised, whilst
maximising supply chain efficiency.
Empty containers are off-loaded,
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 

Paid Advertisement

ISO-Veyor
‘The workhorse for dry bulk’
InBulk Technologies Ltd, UK
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offered by the ISO-Veyor. Both costs
and risks are minimised, whilst
maximising supply chain efficiency.
Empty containers are off-loaded,
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 

Paid Advertisement

ISO-Veyor
‘The workhorse for dry bulk’
InBulk Technologies Ltd, UK



World 
of Coal Ash

May 4-7, 2009
Lexington, Kentucky, USA

Register today
www.worldof coalash.org

�e World � Coal Ash Conference is organized 
by the American Coal Ash A�ociation and the 
University � Kentucky’s Center for Applied 
Energy Research. 

�e agenda features a wide variety � presentations 
on topics pertinent to the coal combustion products 
industry, including five parallel se�ions, plus an 
�ensive poster se�ion. 

�is year’s plenary se�ion will be dev�ed to 
discu�ion on the December 22, 2008 coal ash spill 
in Kingston, Tenne�ee, addre�ing le�ons learned, 
planned actions and implications for U.S. industry.  
Speakers include representatives �om the Tenne�ee 
Vall� Authority, U.S. Environmental Pr�ection Agency, 
environmental advocacy groups, engineering firms, 
and state regulatory staff.

USNR MICROSPHERES
Administrative Offi ce :

USNR Microspheres
212 State Street

Belle Vernon, PA 15012
Phone: (724) 929-8405

Fax: (724) 929-7688
Plant Location:

2301 Duss Avenue
Ambridge, PA 15003

Visit our website for
more information at

www.usnrenergy.com

USNR Microspheres:

•  Vertically integrated cenosphere 
company

•  High quality, high strength, high 
integrity ceramic hollow spheres 
suitable for a wide range of 
applications

•  Typical density range from 0.68 to 
0.86. Custom densities and sizes are 
available.

•  Customer specifi c loadout available 
in bulk bags, valve pack bags, and 
pneumatic tankers

•  Over 100,000 square feet of onsite 
covered storage of raw and fi nished 
materials.

•  Located 12 miles North of Pittsburgh 
in Ambridge, PA

Civil & Environmental
Consultants, Inc.

CEC has offi ces in Chicago, Cincinnati, Cleveland, 
Columbus, Detroit, Indianapolis, Nashville,

Phoenix, Pittsburgh and St. Louis.

Founded in 1989, Civil & Environmental Consultants, Inc. (CEC) has 20 years of 
experience assisting energy clients with coal combustion product (CCP) management 
projects. We integrate our company’s core practices and expertise in the areas of 
environmental and ecological services, civil / site development, waste management 
and water resources into all our CCP management solutions. Our clients receive 
a streamlined approach to engineering and permitting CCP projects which take 
into consideration the management of risk, addresses regulatory obligations, and 
minimizes bottom-line costs. Our CCP Management Services include:

§ Disposal alternatives / feasibility and fatal � aw analysis
§ Economic analysis including cash � ow
§ Facility siting studies
§ CCP material physical and chemical characterization
§ Hydrogeologic / geotechnical site investigations and analysis
§ Groundwater modeling and human health risk evaluation
§ Environmental permitting
§ Ecological / cultural resource assessments and mitigation
§ Surface water management / permitting / NPDES
§ Dams / impoundments and ash pond design / closures
§ Land� ll / CCP management facility design
§ CCP structural � lls / mine disposal / reclamation strategies
§ Construction / operation support services
§ CCP and FGD by-product bene� cial reuse strategies
§ Public involvement / awareness issues

If you are looking for professional services in support of your next CCP management 
project or overall CCP management program, please contact Steven Putrich, PE at 
sputrich@cecinc.com, 330-310-6800.

www.cecinc.com
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    RECYCLING THAT WORKS

In 1973, Phoenix Cement Company began 
recycling approximately ten thousand tons of 
raw �y ash per year from the Cholla Power 
Plant at Joseph City, Arizona for use in the 
production of ASTM C595 Type IP cement at 
its Clarkdale, Arizona Cement Plant. Prior to 
this, 100% of the �y ash and bottom ash 
produced at the Cholla plant was disposed 
of in settling ponds.

As demand grew for the bene�ts of a high 
quality, consistent �y ash, Phoenix Cement 
Company installed a �y ash bene�ciation facility at Cholla in 1986.  This would prove to be the 
beginning of a construction-based product recycling effort that has grown to include four power 
plants in New Mexico and Arizona, with multiple products being supplied to the concrete and 
concrete products industry throughout the Southwest.

Thirty Five years later, nearly ten million tons of Coal Combustion Products (CCP’s) have been 
recovered and marketed by Salt River Materials Group, the commercial marketer of Phoenix Cement 
Company products, in its Pozzolans business unit.  These CCP’s are collected from the Cholla Power 
Plant at Joseph City, Arizona, the Four Corners and San Juan Power Plants near Farmington, New 
Mexico and the Escalante Generating Station at Prewitt, New Mexico.

 
Committed to adding value to its utility partners, Salt River 
Materials Group’s quality control program also helps them 
burn more ef�ciently, reducing coal consumption and 
extending one of our country’s greatest natural resources. 
All of this is done within the scope of a competitive 
business, providing valuable proof that, with vision and 
long term investment, market-based recycling is “Recycling 
That Works”. 

                         (480) 850-5757 | www.srmaterials.com
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PrOJECt AND 
PArtICIPANtS

I n 2007, MacArthur, Means and 
Wells (MMW) Architects of Mis-
soula, Mont., contacted researchers 
at the Western Transportation In-

stitute (WTI) at Montana State University 
(MSU) about using innovative concrete 
materials in an eff ort to achieve a Platinum 
(highest rating possible) LEED certifi ca-
tion on a commercial building project they 
were working on for the Missoula Federal 
Credit Union (MFCU). Part of a project’s 
rating is based on the characteristics of 
the materials from which it is construct-
ed, with points being awarded for the use 
of recycled and locally available materials. 
MMW was interested in using a concrete 
that was produced with locally available 
fl y ash for the binder and pulverized con-
tainer glass for the aggregate. Ultimately, 
the footings and foundation walls, fl oor 
slabs, exterior precast architectural wall 
panels, and two interior load-bearing 
beams were constructed with this new, 
environmentally friendly material.

Prior to the MMW project, signifi cant 
research had been conducted at Montana 
State University (MSU) on structural 

concretes in which 100 percent of the 
portland cement was replaced with fl y 
ash.1, 2 In working with this new material, 
it was quickly discovered that it off ered 
exceptional performance with respect to 
short-term strength gain, long-term ulti-
mate strength, and workability relative 
to traditional portland cement concrete. 
Concrete mixtures with 100 percent fl y 
ash routinely achieve two-day strengths 
in excess of 2,900 psi and 28-day strengths 
in excess of 4,800 psi (without extraor-
dinary curing measures). Subsequent 
long-term strengths have reached as high 
as 8,000 psi at one year of age. Th ese 
results have been achieved with very 
workable mixtures (6-inch slump) with-
out the use of sophisticated admixtures 
common in the concrete industry. 

In 2000, researchers at WTI/MSU began 
informally investigating the use of pul-
verized glass in 100 percent fl y ash 
concrete for nonstructural applications, 
such as countertops and other archi-
tectual surfaces. Th e concrete mixes 
resulting from this work showed promise 
for structural applications with similar 

in the trEASurE 
StAtE

Project Uses Concrete Mix with 100 Percent Fly Ash

By Doug Cross, Jerry Stephens and 
Mike Berry, Western Transportation 
Institute-Montana State University

A GrEEN GEM 

ABOVE PHOtO: 
Ground and polished fl oor 
slab before sealing
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set times, workability, and strengths of 
traditional concrete. However, before 
moving ahead with this material in any 
such applications, it was recognized that 
signifi cant testing would be required to 
investigate its fundamental engineering 
properties and long term durability, and 
the applicability of existing structural 
engineering design procedures in its use. 

Th is MMW project gave WTI/MSU the 
opportunity to formally begin research-
ing these matters for 100 percent fl y ash 
concrete made with glass aggregate.

Because of scheduling constraints, the 
research eff ort was focused only on the 
specifi c needs of this project, which 
consisted primarily of determining the 

specifi c mixture proportions required to 
produce a fl y ash, glass aggregate concrete 
that met the performance requirements 
of the project, and subsequently con-
fi rming its durability and behavior in 
reinforced structural elements. Briefl y 
described below are the steps that were 
taken to make this “green concrete” work 
for this project in Missoula. 

MIX DESIGN AND MAtErIAlS
Th e fl y ash used for this project is a Class C fl y ash from the Corette Power Plant in 
Billings, Mont. Selected characteristics of this fl y ash are presented in Table 1. Note 
the high calcium content, which is critical to the hydration reaction that occurs when 
water is added to the fl y ash. 

tABlE 1 Fly Ash Properties

Th e recycled pulverized glass was of mixed color and was provided by the Montana 
Department of Environmental Quality. It was pulverized using an Andela crusher 
operated by Headwaters Recycling based in Helena, Mont. Th e glass particles were 
separated into two distinct size fractions, 1/8 inch minus and 3/8 inch to 1/8 inch. To 
ensure uniformity with respect to set time and strength gain, all the pulverized glass 
was thoroughly washed prior to use in the concrete mixtures. 

One impediment to using 100 percent high calcium fl y ash is the accelerated rate at which 
chemical reactions begin to occur when water is added, which leads to fl ash setting of the 
material. To avoid fl ash setting, 20 Mule Team Borax ( ) was used as a set 
retarding admixture.

Two mix designs were developed for this project (Table 2). Both mixtures had a water-to-fl y 
ash ratio (w/fa) of 0.20. Th e mixtures diff ered only in the aggregate size; one mix, referred 
to as mix (c), used equal amounts of fi ne (1/8 inch minus) and coarse (3/8 to 1/8 inch) glass, 
while a second mix, referred to as mix (f), only used the fi ne glass (1/8 inch minus).

tABlE 2 Mix Designs for 1 yd3

Th e criteria for developing the two mix designs were based on workability (slump of six 
to eight inches), set time (two to four hours), strength gain (greater than 4,000 psi at 28 
days) and dimensional stability (nominal shrinkage). Once the mix designs were com-
pleted in the laboratory, full size trial mixtures were batched and mixed at the concrete 
producer’s yard. Trial mixtures are paramount to successfully implementing this new 
material because they give key personnel an opportunity to observe fi rsthand its work-
ability and setting behavior prior to actual application on the construction site. Once 
the trial pours were successfully completed, work began on the MFCU building, itself.

Silicon 

Dioxide 

Aluminum 

Oxide

Iron 

Oxide

Sulfur 

Trioxide 

Calcium 

Oxide 

Loss on 

Ignition

Fineness, 

Retained on 

#325 Sieve 

Soundness, 

Autoclave 

Expansion

Density

(%) (%) (%) (%) (%) (%) (%) (%)

32.37 17.52 5.34 2.02 28.89 0.23 12.1 0.17 2.72

Chemical Physical

Batch Water (lb) Fly Ash (lb) Fine Glass (lb) Course Glass (lb) Borax (lb)

c 346.68 1733.67 792.45 792.45 21.60
f 348.57 1742.58 1573.83 0 21.78
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Reed Minerals produces the original Black Beauty® 
abrasives, Black Beauty® and Grandora® roofing granules, 
and other products. Our material has the following 
characteristics — what can you use it for?

1-888-REEDMIN or 1-888-733-3646
5040 Louise Dr., Suite 106
Mechanicsburg, PA 17055
www.reedminerals.com

Low free silica (less than 0.1% free silica)•	
Chemically inert•	
Hard angular particles•	
Uniform density•	
Low friability•	

Low dusting•	
Consistent sizing•	
Thermal insulating•	
Electrical insulating•	
Passes TCLP•	

Our aggregates have been used in a wide variety of applications:
Water filtration, sealcoat aggregate, roofing granules, 
abrasive granules, highway ice control, cement 
additives, road bed construction, soil stabilization

For more information, send an e‑mail  
(info@reedmin.com) or contact our Director of  

Business Development, Pat Kelley at 1‑717‑506‑2067

Reed Minerals is one of America’s 
original green companies, recycling coal 

combustion by‑products as a service 
to utility plants since the 1930s.

Chapman Concrete 
Construction Inc. employees 
hand‑broadcasting green glass  
on surface of slab. (May 2008)
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DurABIlItY
A major cause of deterioration of con-
crete is the generation of expansive 
forces within the material, which can 
result from delayed chemical reactions 
between alkali in the binder and silica 
in the aggregates (referred to as akali-
silica reactivity or ASR), and/or physical 
expansion of water within the material 
during repeated freeze-thaw cycles.

Th e susceptibility of a particular concrete 
to ASR-related degradation is diffi  cult to 
predict based simply on the properties 
of the binder and the aggregates them-
selves. Th us, this susceptibility is generally 
determined by testing. Th ere are several 
accelerated test methods for determining 
ASR reactivity in concrete; ASTM C1260 
was deemed to be the most appropriate test 
method for this project. In this test, mortar 
bars are submerged in a heated alkali solu-
tion, and their expansion is measured over 
time. Th e recommended limit of expansion 
to delineate potentially reactive aggregates 
is 0.2 percent (ASTM C1260) over 14 days, 
although some agencies adopt a more con-
servative limit of 0.10 percent. For this 

project, mix (f) had an average expansion 
at 14 days of 0.0312 percent and a 28-day 
expansion of 0.0597 percent; both of these 
values are well below the limits mentioned 
above. Mix (c) also performed well with 
0.050 and 0.146 percent expansion at 14 
and 29 days respectively.

Freeze-thaw resistance is being quanti-
fi ed following the procedures in ASTM 
C666 (Procedure A). Th is test method 
consists of subjecting concrete speci-
mens to multiple freeze-thaw cycles 
while fully saturated. Weight loss and 
change in dynamic modulus are being 
monitored as a function of accumulated 
freeze-thaw cycles. As may be obvious, 
the degree of damage sustained by the 
concrete due to micro (as well as macro) 
cracking under freeze-thaw action is 
refl ected by its attendant loss of weight 
and stiff ness, where material stiff ness 
can be non-destructively measured in 
terms of dynamic modulus. Once 300 
cycles are completed, a durability factor 
will be calculated for the particular mix 
designs being investigated. 

Chapman Concrete Construction 
Inc. employees placing interior 
slab sections.  (May 2008)

MMW’s project for 
the MFCU has been 

an excellent next step 
and a� orded WTI/

MSU an excellent 
opportunity to 

continue its research 
and development of 
100 percent � y ash 

concrete for building 
applications.
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www.laash.net

Louisiana

Texas

Mississippi

Florida

Phone (337) 625-4260

Fax (337) 625-4259

Marketer of CFB Ash Products

Civil & Environmental Consulting
for Energy Generation Facilities

Ground Engineering & Environmental Services
• Turn-Key Pipeline Design & Installation
• Pipeline Condition Assessments
• CCP Design Applications
• Construction Management
• Water Supply Evaluations
• System Evaluations
• Environmental Permitting
• Hydrogeologic Evaluations
• CCP Market Evaluations

DENVER: (303) 980-0540
www.golder.com

StruCturAl
In almost all structural applications, 
concrete must be reinforced to provide 
the strength and/or ductility required in 
contemporary designs. While the behav-
ior of conventional concrete coupled with 
reinforcing steel is well understood, this 
behavior is complex, and it is important 
to confirm by laboratory test how rein-
forced elements behave that are made 
with new materials, such as fly ash as the 
binder and recycled glass as the aggre-
gate. Past work at MSU has consistently 
confirmed that structural elements made 
with fly ash concrete with conventional 
aggregate behave similar to elements 
made with traditional portland cement 
concrete.2 

The structural performance of 100 percent 
fly ash concrete with recycled pulverized 
glass aggregate was investigated through 
a series of 12 beam tests. The beams were 
tested in third-point bending until fail-
ure, and the force-deflection behavior 
was monitored. One of the 12 beams was 
a half-scale model of the actual beams 
used in the MFCU building.

The results of these beam tests indicated 
that using existing design equations to 
determine the capacity and performance 
of reinforced elements made with this 
material appears promising. The predicted 
moment capacities of all the beams were 
within 12 percent of their actual capacities. 

With respect to shear, the actual capacity 
exceeded the calculated capacity in all cases, 
although some of this apparent conservativ-
ism may be related to the test configuration 
used, rather than being an inherent prop-
erty of the material (additional testing is 
necessary and is planned in this regard).

Half scale beam test at failure. (November 2007) Kyle Applebury is inspecting the flexural cracks.
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CONCluDING rEMArKS
MMW’s project for the MFCU has been an excellent next step and aff orded 
WTI/MSU an excellent opportunity to continue its research and development 
of 100 percent fl y ash concrete for building applications. Building on previous 
projects which included casting ecological blocks, a building foundation, cast 
in place slabs, and many precast vault toilets for the Forest service, the results 
from this research program have proven that this is a viable building product 
and that in some respects it outperforms portland cement concrete. 

While many people have contributed to the success of this project, the own-
ers (MFCU), the architects (MMW) and the consulting engineers (Beaudette 
Consulting Engineers Inc.) of Missoula, Mont. need to be recognized for their 
ongoing commitment to push smart sustainable building to new heights. ❖

Actual precast load bearing beams. (June 2008)
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Providing Complete Ash Handling, Processing and Marketing Services

Landfi ll construction, management & operations ◆

Bottom ash processing & marketing ◆

Fly ash marketing ◆

Dry ash conversion systems ◆

Fly ash load out systems ◆

Engineered fi ll applications & GreenFill™ services ◆

Ash pond management ◆

Gypsum handling ◆

Limestone grinding & handling ◆

IGCC slag benefi ciation ◆

www.charah.com ◆ 502-245-1353

CONSERVING OUR NATURAL RESOURCES  THROUGH THE BENEFICIAL USE OF CCPs

®

MacArthur, Means and Wells (MMW) Architects achieved a Platinum lEED certifi cation 
for this commercial building project they were working on for the Missoula Federal Credit 
union (MFCu).
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T he University of Kentucky’s 
Center for Applied Energy 
Research with the ACAA is 
introducing a peer-reviewed 

journal entitled Coal Combustion and 
Gasi� cation Products. Abstracts will be 
featured in an insert in ASH at Work, 
while the journal’s full content, includ-
ing papers, letters to the editor, book 
reviews, symposia proceedings, sur-
veys, and other content will be available 
online, free-of-charge to both authors 
and readers.

While emphasis will be on products 
from coal combustion and gasifi cation, 
products of the co-combustion of tires, 
petroleum coke, biomass, etc., with coal 
will also be considered. Above all, a con-
tribution accepted for publication should 
be a novel, original, concise, and a well-
written advancement in the science and/
or engineering of coal combustion and 
gasifi cation products.

Publishing with ASH at Work will provide 
immediate visibility for Coal Combustion 
and Gasi� cation Products and enhance 
the impact of the online full-text papers. 
Other advantages to authors include the 
option to submit metadata for indexing; 
the opportunity for full-text indexing 
with top search engines; and the abil-
ity to provide supplementary materials 
for their papers, including color photos/
graphics, audio and video, data sets, etc.

Th e journal’s editorial board consists of 
experts from academia, industry and 
government. A list of the members is 
available via the journal’s Web site.

For more information, please visit 
www.coalcgp-journal.org or contact 
the Editor-in-Chief, James Hower, PhD 
(hower@caer.uky.edu).

T he University of Kentucky’s 

ASH AT WORK MAGAZINE TO FEATURE SECTION WITH 

PEEr‑rEVIEWED rESEArCH

Coal Combustion and Gasifi cation Products
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I ntroduced in the 1970s, inorganic 
polymer concrete (geopolymer) is 
an emerging class of cementitious 
materials that do not need the 

presence of portland cement as a binder. 
Th ese inorganic alumino-silicate poly-
mers are synthesized from materials of 
geological origin or byproducts such 
as fl y ash, and are formed by the poly-
condensation of monomers (sialate) 
under highly alkaline conditions that 
yield polymeric chains, which are 
cross-linked with the aid of tempera-
ture, forming a gel-like structure with a 
short-range order. To form geopolymer 
concrete, a pozzolanic powder (e.g., fl y 
ash, metakaolin) and an activator solu-
tion, e.g., a mixture of alkaline silicate 
and hydroxide, are blended together 

with fi ne and coarse aggregates using 
standard mechanical mixing devices. 
Th e resulting mixture can be handled 
and cast in the same manner as port-
land cement-based concrete. To achieve 
complete reaction, curing is commonly 
performed under elevated temperature 
(approximately 140° F), although curing 
at room temperature might be accept-
able for non-structural applications. 
Growing public concern with the pros-
pects of global warming, recognition of 
the need for a more sustainable economy, 
increased energy costs, and increased 
coal production to meet escalating 
global demand for electrical power, has 
earned geopolymers a growing attention 
worldwide as a potential commercially 
viable alternative to portland cement. 

By Erez Allouche, 
Louisiana Tech University

The making of geopolymer concrete.
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GeoPoLymeR 
CoNCReTeS: 
A GREEN 
CONSTRUCTION 
TECHNOLOGY 
RISING FROM 
THE ASH 
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One of the main reasons for the grow-
ing interest in geopolymer concrete 
technology is its life-cycle greenhouse 
gas reduction potential. The production 
of portland cement, the most common 
construction material in the world, 
contributes about 7 percent of the total 
global man-made carbon dioxide emis-
sions to the atmosphere, with 1 ton of 
carbon dioxide produced for each ton of 
portland cement manufactured. Unlike 
portland cement, which requires calcite 
(CaCO3) as its main raw material for the 
CaO necessary for clinkerization, geopo-
lymer relies on fly ash, a coal combustion 
product (CCP). Thus, geopolymers are 
considered eco-friendly construction 
materials in two distinct ways: a) reduc-
ing the need for portland cement, and 
the associated carbon dioxide emissions; 
and, b) converting currently utilized 
CCPs into beneficial construction mate-
rials, thus reducing landfill and disposal 
facility requirements. Geopolymer con-
crete technology is particularly attractive 
as it’s not limited to Class C fly ash (for 
which there’s a high demand in the 
cement industry), but can also utilize 
Class F fly ash. Additionally, geopoly-
mers can tolerate higher concentrations 
of ammonia and other impurities in 
the raw fly ash compared with current 
portland cement applications. This is of 
particular importance in view of recent 
air emission regulations faced by the 
coal-fired power stations. Measures taken 

to meet these new standards are expected 
to adversely affect some traditional utili-
zation of coal fly ash because of increased 
levels of impurities.  

By comparison to ordinary portland 
cement (OPC), geopolymer concrete 
(GPC) features higher resistance to 
acid and sulfate attacks, a substantially 
higher fire resistance (up to 2,500° F), 
high compressive and tensile strengths, a 
very rapid strength gain (a compressive 
strength of 16,000 psi can be achieved in 
as little as one day), and lower shrinkage. 
Alkali-aggregate reactions do not occur 
in geopolymer concrete and its nano-
porous pore structure results in greatly 
reduced permeability and ionic diffusion. 
The United States produces 70 million 
tons of coal fly ash a year as a byproduct 
of energy production and other indus-
trial activities. Annual production rates 
in India and China are estimated at 100 
and 200 million tons, respectively, with 
global production exceeding 600 million 
tons. In recent years, coal consumption 
grew by nearly 5 percent per year to meet 
rising global demand for electrical power, 
and it’s expected to keep growing at a 
high rate for the foreseeable future. The 
demand for portland cement around the 
globe is also on the rise, with current con-
sumption level estimated at 1.56 billion 
tons per year. In the United States alone, 
demand is anticipated to increase 43 per-
cent by 2030, to 183 million metric tons 

per year. China’s current consumption 
of portland cement is nearly 600 million 
metric tons per year, and demand is not 
expected to diminish in the near future. 
Thus, it is of little surprise that research-
ers and entrepreneurs alike, around the 
globe, view geopolymers as ecologically 
friendly materials that could serve as 
substitute for portland cement in many 
applications. 

To date, geopolymer concrete technol-
ogy has focused on niche applications, 
with activities concentrated in Australia, 
New Zealand and France, among oth-
ers. Specific applications investigated 
include precast applications (e.g., sewer 
pipes, railway sleepers, wall panels), pave-
ments and pavement repair, void-sealing 
grouts, bricks for residential construc-
tion, and the encapsulation of mine waste. 
Other research work has focused on the 
adaptation of geopolymers for high-tech 
applications such as tooling for the aero-
nautic industry and the development of 
fire-resistant composite panels for the 
interior of aircraft. However, geopolymers 
have been little studied in North America 
in the context of large scale production. 
While offering many advantages, the 
characteristics of these materials and their 
drawbacks must be more fully understood 
to properly evaluate their potential and 
optimum application. In other words, the 
feasibility of converting various grades 
of fly ash to a feedstock for construction 
quality geopolymer concrete needs to be 
carefully examined. Specific areas requir-
ing additional study include mix design 
formulations that are not source spe-
cific, design and construction guidelines 
and standards, and a new generation of 
admixtures. Additionally, full scale dem-
onstration projects are needed to validate 
laboratory observations and provide 
increased confidence in this new genera-
tion of construction materials.

Researchers at Louisiana Tech University 
have embarked on a multi-year research 
initiative to develop practical applica-
tions for geopolymer concrete in the area 
of civil construction, and to bring some 
of these applications to market with the 
assistance of state agencies and private 
corporations. The following sections pro-
vide brief descriptions of some of these 
research projects, their objectives and 
accomplishments to date. 

Researchers at LTU pouring a floor out of GPC
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NoveL GeoPoLymeR 
SPRay-oN CoaTiNG foR 
HaRSH eNviRoNmeNTS 

Applying a protective coating is one of 
the most economic methods for prolong-
ing the service life of concrete structures 
in harsh environments. The objective of 
this project is to produce a high-quality, 
durable and cost-effective spray-applied 
geopolymer coating product. The appli-
cation selected was the protection of 
wastewater conveyance and treatment 
facilities. The challenge was to create a mix 
design that could satisfy both mechani-
cal strength and corrosion requirements, 
with a suitable workability and pot life so 

it will be compatible with current appli-
cation techniques. Corrosion resistance 
tests saw the specimens submerged in a 
0.6 pH sulfuric acid solution for a period 
of eight weeks. Key observations from the 
study include: 
•	 	Geopolymer	made	using	Class	 F	 ash	

exhibited a very high chemical resis-
tance, with specimens retaining up to 
95 percent of their original compressive 
strength following the acid immersion 
test; geopolymer specimens made of 
Class C fly ash and specimens made of 
a portland cement/silica fume blends 
retained 40 percent and 20 percent of 
their original strength, respectively.

•	 	One-day	compressive	strengths	achiev-
ed by the geopolymer using Class C 
and F ash were 16,000 psi and 8,000 
psi, respectively. The portland cement 
mortar used had a seven-day com-
pressive strength design of 7,000 psi.

•	 	Curing	time	and	temperature	are	crit-
ical factors in the geopolymerization 
process. While a temperature of 140° F 
and a curing time of 24 hours were 
found to be optimal, curing time as 
low as 12 hours yielded an acceptable 
mechanical performance. Additional 
work is underway to further reduce 
the needed curing time. 
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Our fly ash solution isn’t just better than the competition’s.

PMI

To learn more about our scalable,

proven fly ash technology, call

1.866.9FLYASH (935.9274) or visit

carbonburnout.com.

IT’S GREENER.

Our patented Carbon Burn-Out (CBO™) technology is the only 

zero-waste, ammonia-free, low-carbon process on the market, 

making it the most environmentally friendly solution available 

for utilities to recycle fly ash. 

Created by a power plant engineer     

Fully adaptable to changing 
environmental regulations

Results in a lower-emission, 
more sustainable end product

IT’S GREENER.

“The CBO ash will provide us with a 

consistent quality material that will help

us to provide a superior quality product

for our customers.”

Michael Van Sickel

General Manager, Branscome Concrete, Inc.
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CREATING A GEOPOLYMER ROAD MAP

A question asked by many producers of CCP is: “Is my � y ash suitable for geopo-
lymer concrete?” Not all coals were created equal, thus � y ash stockpiles tend to 
vary signi� cantly in terms of chemical composition and particle size distribution. 
Parameters include the precursor coal source, combustion temperature and dura-
tion, and post-combustion processes. Under the geopolymer road map project, � y 
ash stockpiles from across the country are being collected and subjected to rigorous 
analytical analysis and a mechanical testing program. � e objective is to establish 
relationships among the � y ash’s chemical composition and particle size distribu-
tion and the mechanical attributes (e.g., compressive, tensile and � exural strengths, 
elastic modulus and Poisson’s ratio) and workability of the resulting geopolymer 
concrete. Analytical tests include particle size distribution, X-Ray di� raction and 
Raman chemical imaging. � e researchers would like to request producers of CCPs 
provide samples of their coal � y ash so we can further expand our database and 
improve our prediction model.

“SMART” GEOPOLYMER STRUCTURES

� e term “smart” structure refers to providing structural components with the ability 
to monitor their condition or the stress level to which they are subjected, and com-
municate this information to a remote-monitoring site in cases when the structure is 
experiencing structural distress. When entrained with a very low volume of carbon 
� bers, GPC are several times more conductive compared with OPC that contains the 
same � ber volume fraction. Additionally, the conductivity of GPC is less susceptible 
to variations in moisture content due to precipitation and humidity compared with 
OPC. � e research team is working on the development of a “smart” geopolymer 
concrete whose response to a given electrical current can be closely correlated to the 
stress level to which the structure is subjected.

A commercially 
viable geopolymer 
concrete technology 
can help electric 
companies to manage 
their growing 
businesses …

SUMMARY

� ere is a growing consensus of the 
link between the emission of green-
house gases and global climate 
change. However, signi� cant cuts in 
carbon dioxide emission levels are 
feared to be associated with a high 
economic cost. � e development of 
geopolymer concrete technology 
could contribute to reducing the level 
of carbon dioxide emissions around 
the globe with no economic sacri� ce, 
while at the same time contributing 
to the conversion of CCPs to a high-
performance and environmentally 
friendly construction material. Added 
bene� ts are conservation of valuable 
land� ll space and conservation of 
non-renewable natural resources.

From a business perspective, green-
house gas (GHG) emission policies 
in the United States are evolving 
rapidly, with several federal legis-
lative proposals in the works and 
the emergence of regional climatic 
regulatory programs. Consequently, 
electric utilities may potentially face 
substantial GHG reduction liabilities 
and associated costs. A commercially 
viable geopolymer concrete technol-
ogy can help electric companies to 
manage their growing businesses 
in a potentially carbon emission 
constrained environment by provid-
ing a cost e� ective GHG emission 
reduction avenue. � e development 
of new technologies, such as GPC, 
will expand the supply sources of 
GHG emission credits, helping in 
the creation of a � exible, more liquid 
credit market, assisting the industry 
to avoid high compliance costs, and 
lessen the impact of those costs on 
their pro� tability.  ❖

Geopolymer coating applied to a concrete sewer pipe
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©2008 Abresist 
Corporation

Abresist Corporation
5541 North State Road 13, Urbana, IN 46990 
Toll Free: 800-348-0717 • Fax: 888-348-0717

www.abresist.com • E-mail: info@abresist.com 

A Kalenborn Company

ABRESIST® wear resistant basalt  linings
help reduce costly maintenance repairs
and production downtime. Documented
cases show Abresist linings perform at
optimum levels more than 25-30 years
after installation. Abresist offers 75 years
of experience and:

� Other protective linings include 
alumina and zirconium corundum 

� Linings custom designed 
for any industrial application

� Field survey service
� Installation assistance

ALRESIST®—
alumina for extreme abrasion.

Highly resistant to sliding 
abrasion, ABRESIST®

improves material flow,
and eliminates periodic
pipe rotation.

KALCOR®— 
zirconium
corundum for
applications  
up to 1830°F.

Turn Pipe Dreams 
Into Hard Facts.

Nebraska_Ash_Is1_07.indd   1 1/15/07   9:56:49 AM
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Together, We Can Move Mountains

730 West 62nd Ave., Denver  CO  80216 303.429.8893   www.fioreandsons.com 

Since 1959, customers have turned  to Fiore & Sons, Inc. to perform and manage 
a wide range of innovative services - from demolition and site clearing; through 
all phases of grading and earthwork; storm, water, and sewer utility services; 
recycling services; and asphalt, curb and gutter installation.    

Fiore has developed a unique soil and liquid waste stabilization solution involving 
Fly Ash (a by-product of coal burning) which utilizes this material as a supplement 
in moderate to high clay content soils creating a stronger, more stable finished 
product. The State of Colorado has designated this activity as “recycling” - thus 
Clients may be able to receive LEED® building credit or other recycling 
accreditation for this activity. This process has proven to generate a significant 
cost savings and schedule improvements for Fiore Clients.

Single services to full site work packages 

Site Management  -  Demolition  
Earthwork  -  Site Utilities 

Environmental  -  Land Development 
Commercial  -  Landfill  -  Recycling 

Now offering Complete Civil 
Contracting Services 

 

CARBON BLOCKER
FlyAshDirect’s Patent Pending fl y ash benefi ciation system…

1-866-871-9733 www.� yashdirect.com

Carbon Blocker™ is an environmentally
friendly chemical treatment solution which
conditions high carbon � y ash so that it can
be sold into concrete markets as a value-
added performance material.

Carbon Blocker™ is a viable commercial
application and is currently operational at
several power plants in three states.

Carbon Blocker™ has been tested
extensively and is effective on a wide
range of � y ashes, including
bituminous, sub-bituminous and lignite
coal sources.

Carbon Blocker™ is installed without
interfering with plant operations at a
fraction of the cost of other multimillion
dollar carbon removal systems.

…PROVEN RESULTS

…GREEN TECHNOLOGY

…COST EFFECTIVE

…STATE D.O.T. APPROVED
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Déjà vU aLL oveR aGaiN – Hvfa
By David C. Goss,  
American Coal Ash Association

T he release in early 2008 of 
the third edition of “High 
Performance, High Volume 
Fly Ash Concrete” by Drs. 

Malhotra and Mehta comes six years 
after the first edition was published. It 
seems as if HVFA concrete is a relatively 
new phenomenon:

…the concrete strengths were 
lower for a 50-percent replace-
ment of portland cement by fly 
ash than for a 30-percent replace-
ment … However, it is interesting 
to observe that, even with half of 
the portland cement replaced by 
fly ash, concrete strengths were 
obtained which at the age of 3 
months were 5000 psi…i

It is commonly accepted today that 
larger percentages of fly ash are particu-
larly helpful when used in mass-concrete 
structures. In 2002, a foundation slab 
for the BAPS Temple in Chicago was 

placed using as high as 65 percent fly ash 
replacement by mass of the total cemen-
titious materials. The slab measured 
approximately 67 by 55 by 3 feet. At the 
time, this was the largest concrete slab 
cast as a monolith raft. Since then, many 
other large pours have used replacement 
percentages of 50 percent or greater.

…under mass curing conditions, 
even at the relatively early age of 
28 days, the strengths of the con-
crete containing fly ashes of low 
carbon content were considerably 
greater than those of the concretes 
containing corresponding port-
land cement without admixture, 
even for fly ash replacements as 
high as 50 percent.  …the larger 
replacements of fly ash result in a 
substantial reduction in the heat of 
hydration as compared with that 
which would be obtained with the 
corresponding portland cement…
the possibilities of the use of high-

replacement fly ash cements for 
mass-concrete construction appear 
to be very attractive…ii

The seismic rehabilitation of the Utah 
State Capitol building, the CITRIS 
(Council for Information Technology 
Research in the Interest of Society) 
building at the University of California-
Berkeley, and the De Young Museum in 
San Francisco have all demonstrated the 
value and benefits of using 50 percent fly 
ash or greater in concrete mixes.  When 
properly designed, HVFA concrete can 
be used in almost any application.  

Why, therefore, is this article titled Déjà 
vu All Over Again? The two indented 
quotes above are not attributed to 
Yogi Berra, as the title is. Instead, they 
are taken from one of the first techni-
cal articles published by the American 
Concrete Institutes on the properties of 
cements and concretes containing fly 
ash, in 1937. v
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i  Raymond E. Davis, Roy W. Carlson, 
J.W. Kelly and Harmer E. Davis.  
“Properties of Cements and Concretes 
Containing Fly Ash.  Journal of the 
American Concrete Institute. Vol. 33; 
pg. 598. May-June 1937.

ii Ibid. pg. 600

The BaPS Temple in Chicago was built 
with a concrete mix of 65 percent fly ash.
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WHaT STRaTeGiC 
PLaNNiNG CaN Do 
foR yoU By Cheri Miller

I ’VE ALWAYS HATED BUYING A NEW CAR  IT’S A LOT OF WORK! 
You talk to your family to get consensus on what kind of car to buy and how 
much money you can spend. Th en you have to do all your background research 
on gas mileage, safety ratings, accessories, dealer invoice, trade-in values, 

accessory packages, and lots more. It’s always smart to go to the bank next and make 
sure that you can get pre-approved fi nancing. Th en — aft er gathering and studying all 
of that data, zeroing in on the model you want, and fi guring out the fi nancing, if you’re 
married, you usually have to decide who’s going to negotiate “Th e Deal” — and we all 
know that “Th e Deal” is the fun part. But without all the work and planning on the 
front end, you probably won’t end up with “Th e Deal” that you and your family want.  

Over the last 20 years or more we’ve seen coal ash and FGD gypsum transition from 
“wastes” to “byproducts.” Now the industry refers to them as “products.”  But unlike 
other industries with products to market, it has been my experience that many utility 
ash managers seem to start by trying to negotiate “Th e Deal” and suddenly fi nd that 
they are not empowered to close the deal — either because they don’t have enough 
information or because they don’t have the support of their “family” — upper manage-
ment, plant, environmental, fi nancial, and legal staff s. Th is is where strategic planning 
is critical to success.
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We’ve all been to training sessions on 
SWAT, PEST and RISK analysis — you 
probably came away from the training, 
put the notebooks on your bookshelf and 
never looked at them again. But strategic 
planning doesn’t have to be complicated. 
If you’ve ever bought a car, then you know 
how to do strategic planning. The strategic 
plan should be a comprehensive docu-
ment, and ideally should address all of the 
products at all your plants and any poten-
tial uses for which these materials may be 
suitable. But it should also be a fluid docu-
ment so that when new opportunities 
arise the plan is easily amended.  

To start, you’ll need to address internal 
(“family”) issues. By involving your inter-
nal stakeholders in the strategic planning 
process, ultimately you will find yourself 
empowered to close “The Deal.” Some of 
these internal issues include:

Environmental issues — your envi-
ronmental staff should be integrated 
into the process and should identify 
any environmental risks that need to 
be addressed including state and local 
permitting requirements.

Legal/Contractual Requirements — 
your legal team needs to be integrated 
into the process and should iden-
tify any legal risks that need to be 
addressed.

Availability of Plant Resources 
— with the help of plant staff, evalu-
ate when and where materials are 
available and the cost to the plant for 
additional material handling require-
ments to support marketing and 
utilization. As part of the process, 

build in incentives for the plant to aid 
marketing. This usually means a bud-
get to pay for marketing activities.

Infrastructure — evaluate the need 
for investments in material handling, 
processing or beneficiation required to 
meet certain marketing requirements.

Cost of current product handling 
method — allows you to accurately 
calculate the cost savings and revenue 
benefits of proposed markets and 
uses so that you can communicate 
the benefits of marketing to the plant 
manager and upper management.

Chemical and physical parameters — 
will enable you to effectively evaluate 
the suitability of your material for use 
in various products and processes by 
comparing to the potential customer’s 
material specifications as well as envi-
ronmental issues associated with the 
materials.

Internal Competition — If you 
operate more than one power plant, 
you won’t benefit by expanding CCP 
markets at one plant at the expense of 
another. Your plants should comple-
ment and back up one another. It is 
important to employ strategies for 
market development that do not force 
your own plants to compete with one 
another.

Corporate Risk Tolerance/Aversion 
— with the involvement of plant, 
legal and environmental staffs, the 
strategic plan should provide enough 
information on the risks and benefits 

of CCP marketing and utilization for 
upper management buy-in, at least for 
common uses. Uses that are of such 
a unique or innovative nature that 
the strategic plan cannot cover them 
(e.g. require large capital investments 
or commitments of land on power 
plant reservations) may have to be 
addressed outside the strategic plan.

Next, examine external issues such as:
External Competition — careful evalu-
ation of competing material sources will 
allow you to negotiate the best price for 
your materials. Competition can come 
from neighboring utilities or other natu-
ral or manufactured materials.

Transportation and Handling 
Equipment — Most of the cost of 
CCP sales and utilization is in the 
transportation and material handling 
and these costs must be minimized for 
your materials to be competitive. Fuel 
costs can make some marginal uses 
uneconomical.

Identify Potential Customers — 
includes brokers (e.g. “ash” marketing 
companies), end users such as cement 
kilns and wallboard plants, and 
opportunities for highway or land 
development projects.

Community Attitudes — it is impor-
tant to gain the support of the local 
communities, particularly for projects 
where materials are used in construc-
tion projects like structural fills rather 
than manufactured products. State 
and local regulations and zoning ordi-
nances also must be addressed.   

 
 
another important outcome of this 
process is that you will also have 
clearly identified those uses that 
are not options for your company
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Using all of this information and input, 
you can develop long-term and short-
term plans for targeting marketing and 
utilization efforts to match each of your 
power plants’ needs, available resources 
and opportunities. You will be able to 
clearly demonstrate the costs and ben-
efits of each proposed material use. 
Environmental and legal risks will be 
clearly delineated.

The final strategic plan should reveal a 
systematic approach for marketing and 
utilization of your materials that every-
one in the company can agree upon. 
The desired outcome will be a clear 
delegation of authority to the ash man-
agement team to pursue approved uses 
and make decisions and commitments 
required to “close the deal.” Through 
the strategic planning process you will 
be able to zero in on how best to focus 
your effort and company resources, and 

prioritize materials and markets to pur-
sue. Another important outcome of this 
process is that you will also have clearly 
identified those uses that are not options 
for your company, whether because of 
cost, material availability, or environ-
mental and legal risks. Ultimately this 
will give you the freedom to just say “no” 
to uses that have no clear benefit to the 
company without expending valuable 
time and resources needed to examine 
each individual proposal. v

 
 
Another important outcome of this 
process is that you will also have 
clearly identified those uses that 
are not options for your company

Save money.
Save the environment.
We partner with power producers to create bene�cial reuse 

programs for bottom ash, �y ash and other unutilized

coal combustion byproducts.  These programs save our

partners money on ash disposal.  They also contribute to

a more sustainable environment by keeping reusable

byproducts out of land�lls and reducing the need to

mine or extract new materials. Together we reduce CO2

emissions, conserve energy and water resources and help

make the world a better place for future generations.

Give us a call today to learn more.  800-686-6610  www.bene�cialreuse.com
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CCB Mine Placement 
Steering Committee

The CCB Steering Committee is grateful for the 

energy, expertise, leadership, and resources that 

Dave Goss has provided for the advancement of 

the science on benefi cial mine placement of CCBs.

Thank you Dave Goss for your years of hard 

work and service that have built the ACAA 

into the prominent organization it is today.

Thanks Dave for your leadership 
and invaluable contributions to the 

beneficial use of CCPs.

From the CCP Programs at the 
Electric Power Research Institute

3420 Hillview Avenue, Palo Alto, California 94304-1338

Thank you, Dave, for your 
tremendous support of 

the CCP industry. 
Job well done!

www.firstenergycorp.com

Best Wishes Best Wishes Best Wishes Best Wishes Best Wishes Best Wishes Best Wishes Best Wishes Best Wishes Best Wishes Best Wishes Best Wishes Best Wishes Best Wishes Best Wishes Best Wishes Best Wishes Best Wishes Best Wishes Best Wishes Best Wishes Best Wishes Best Wishes Best Wishes Best Wishes Best Wishes Best Wishes Best Wishes Best Wishes Best Wishes Best Wishes Best Wishes Best Wishes Best Wishes Best Wishes Best Wishes Best Wishes Best Wishes Best Wishes Best Wishes Best Wishes Best Wishes Best Wishes Best Wishes Best Wishes Best Wishes Best Wishes Best Wishes Best Wishes Best Wishes Best Wishes Best Wishes 
T O  D A V E  G O S S  O N  Y O U R  R E T I R E M E N T

www.americancoalcouncil.org

“Congratulations on your dedi-
cated service to the ACAA. 
From all of us at the ACC, we 
wish you the very best in your 
retirement.”
 
“All the best on your retire-
ment, Dave. Don’t let the coal 
hit your ash on the way out.”
 
“Best wishes on your retire-
ment, Dave, from all your 
friends at the American Coal 
Council.”
 
“The ACC is very proud of our 
association with the ACAA, 
and wish Dave all the best in 
his retirement.”

Congratulations on your dedicated service 
to the ACAA. From all of us at the ACC, we 
wish you the very best in your retirement.
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Dave, enjoy your retirement! 
It is well deserved. 

Great River Energy 
appreciates the GREat 
job that you did as 
executive director.

Great river enerGy
www.greatriverenergy.com

Dave, Congratulations for your 
upcoming retirement from ACAA. I 
admire you for the great job that you 
did at the ACAA during your few years 
as the Executive Director. You have 
brought stability and recognition to 
ACAA which will be sorely missed as 
you retire. Please stay in touch. 

Best wishes and happy and joyful 
journey ahead.

Ish

804 Salem Woods Dr. 
Suite 201
Raleigh, NC  27615
www.ishincusa.com

David, thank you for your 
service to the industry.

We wish you all the
success in the future.

lafarge-na.com

Best wishes, Dave,  
and thanks for your  

years of support to MCAA

Mineral_Resources_Tech_2006.indd   1 11/21/05   9:34:43 AM

Congratulations, Dave, on your 
retirement. Thank you for your 

years of service to our industry.

Mirant Mid-Atlantic, LLC
Committed to providing electricity reliably, ethically and safely!

© 2008 Mirant Corporation  │  www.mirant.com

Best Wishes

On Your Retirement  

Thank you Dave  
& best wishes

executive director.

Great 
www.greatriverenergy.com

T O  D A V E  G O S S  O N  Y O U R  R E T I R E M E N T
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Thank you Dave for your 
commitment to the benefi cial 

use of FGD ash

200 E. Horsetooth Road, Fort Collins, CO  80525-5721
Phone: 970-229-5352 Fax: 970-229-5244 www.prpa.org

Dave, thanks for all you 
have done for ACAA – and 

enjoy your retirement.

FUEL PROCUREMENT    –    ALTERNATIVE FUELS    –    LANDFILL/POND MANAGEMENT

PLANT SERVICES    –    CCP UTILIZATION    –    TECHNICAL SERVICES    –    TRANSPORTATION
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Industrial By-Products Management

4700 Vestal Parkway E., #257, Vestal NY 13850 / 607-798-0655
www.pozzitech.com

Best wishes on your  
next adventure, Dave!

Dave, I was trying to go with an “ashes to ashes” theme for 
your farewell, but it sounded too final. So I'll simply wish 
you a long and happy retirement and thank you for always 
treating this tiny “producer” like we really mattered. Good 
luck, and try to stay retired this time.

– Allan Palmer

1-800-662-7764
www.psnh.com

SOLVAY
CHEMICALS PRODUCTS

Best wishes on your retirement!

Solvay Chemicals, Inc.
Houston, Texas 77098
www.solvair.us

Albemarle Sorbent Technologies wishes 
Dave Goss congratulations on a productive 
career and best of luck on your retirement 

and whatever new adventures it allows. 

Albemarle Sorbent Technologies 
1664 East Highland Road 

Twinsburg, OH 44087 
www.sorbenttechnologies.com 

www.albemarle.com 

A full-service mercury emission solutions company. 

Dave:

Congratulations!

The best of wishes for your 
retirement, and in any future 
endeavors.

Sincerely,

Your friends at Universal 
Aggregates, LLC

Dave,

Congratulations and Best Wishes on your Retirement

Thank You For Your Dedication To Our Industry

130 Woodbridge Avenue s Buffalo New York 14214
Phone Toll Free: 1-888-518-6424

C O N G R A T U L A T I O N S  &  B E S T  W I S H E S  T O  D A V E  G O S S
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Reducing emissions of mer-
cury from coal-fi red power 
plants is a vital concern in 
the United States and around 

the world. Mercury is a naturally occur-
ring neurotoxin that can be released into 
the air when coal is burned to generate 
electricity. Th ere are a variety of mer-
cury emission control technologies in 
use today and our understanding and 
deployment of eff ective controls is evolv-
ing because of the social, political and 
economic importance of providing clean 
sources of energy.

remOVing mercury 
frOm cOAl emiSSiOnS: 
OPTIONS FOR ASH-FRIENDLY TECHNOLOGIES

By John Sager, Of� ce of Solid Waste, United States Environmental Protection Agency 

Th e environmental considerations for 
controlling mercury emissions are 
paramount, but there are environmen-
tal considerations associated with the 
aff ect of the emission controls on coal 
fl y ash, a byproduct of the combustion 
process. When emission controls do not 
compromise the physical and chemical 
characteristics of the fl y ash for use as a 
cement feedstock or as a supplementary 
cementitious material (SCM), cement 
manufacturers can use the ash and avoid 
the generation of a corresponding amount 
of greenhouse gas emissions from the 

manufacture of traditional, portland 
cement. Where safe and practicable this 
use should be maximized because of the 
greenhouse gas reduction benefi ts. 

In 2005, the U.S. Environmental 
Protection Agency (EPA) issued the Clean 
Air Mercury Rule (CAMR) to address the 
need to control mercury emissions. Th e 
emission targets specifi ed in the rule will 
signifi cantly reduce emissions of mer-
cury, but some of the mercury control 
technologies change the characteristics 
of fl y ash, rendering it incompatible with 
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the engineering requirements for use as 
an SCM. While CAMR was vacated by 
the D.C. Circuit Court in 2008, the EPA 
is reviewing the Court’s decisions, and it 
is highly likely that mercury emissions 
will be regulated in the future. Amongst 
various regulatory scenarios under dis-
cussion at the state and federal level, 
target levels for mercury capture range 
from 70 percent to 90 percent. 

In order to evaluate the kind of mercury 
emission control necessary to achieve a 
given standard, the degree of mercury 
capture already in place or planned at 
the facility because of the co-benefi t of 
sulfur dioxide and nitrogen oxide emis-
sion controls must be considered fi rst. 
Th ese co-benefi t control technologies can 
be deployed in diff erent confi gurations 
and combinations that result in mercury 
capture ranging from 20 percent to 90 
percent. Th e removal rate is aff ected by 
the halogen content of the coal and the 
level of unburned carbon, among other 
factors. Srivastava et al. (2006) presents a 
discussion of the eff ectiveness of mercury 
capture among diff erent control systems 
and types of coal. Th ese technologies gen-
erally do not aff ect the suitability of the fl y 
ash as a cement feedstock or an SCM.

To achieve a high degree of mercury 
removal where co-benefi t technology is 
insuffi  cient, it may be necessary to deploy 
a mercury-specifi c control technology.
To preserve the concrete-compatibility 
of the ash, utility managers and other 
stakeholders have a number of options. 
Th e following is a brief description of 
mercury control technologies and the 
resulting ash impacts. Th ese technolo-
gies are either currently available or in 
development. Utility managers, work-
ing with their state regulators and other 
stakeholders, should make mercury con-
trol technology decisions based on the 
circumstances of the particular facility. 

Any references in this discussion to spe-
cifi c entities or products are not intended 
to imply any federal endorsement. Th e 
EPA does not endorse any particular 
product, service or enterprise. 

inJected mercury 
SOrbentS

Powdered Activated Carbon 
Th e Technology: Standard powdered acti-
vated carbon (PAC) is usually injected 
upstream of the fl y ash collection system 
(electrostatic precipitator or baghouse), 
where mercury in the fl ue gas adsorbs 
onto the carbon particles. Th erefore, 
standard PAC is most eff ective with low-
sulfur, bituminous coals; lower rank coals 
tend to be too low in chlorine (Srivastava 
et al. 2006). Th e thief process, developed 
by the Department of Energy’s National 
Energy Technology Laboratory (NETL) 
is similar, but the carbon sorbent used is 
less expensive. 

Ash Impacts and Other Issues: Standard 
PAC injection oft en raises the levels of 
carbon in fl y ash beyond acceptable lev-
els for use as SCM in concrete, as does 
the thief process. If the use of fl y ash as 
an SCM is not an important consider-
ation, the use of PAC to capture mercury 
is an option. However, unless the PAC 
system can be deployed aft er particulate 
removal, which can pose engineering 
diffi  culties due to size and other consid-
erations, the PAC remains in the fl y ash, 
usually resulting in fl y ash that cannot 
be used as an SCM. Th e PAC interferes 
with air-entraining agents—compounds 
added to the concrete mix to capture 
tiny air bubbles—which are necessarily 
employed in many concrete applications. 

Chemically Treated PAC
Th e Technology: Th e use of a PAC with chlo-
rine or other halogen added improves the 
eff ectiveness of PAC for mercury capture 

www.mobileabrasives.com 

COAL SLAG 
MANAGER AND MARKETER

With our exceptional 
commitment to service, 
we can take your boiler 

slag and make it a win-win 
relationship for all.

 

Call Ed Serda 

at 251-694-0023

or email

edserda@mobileabrasives.com 
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from subbituminous coal and lignite 
(Srivastava et al. 2006). Four companies 
involved in developing these technologies 
are Alstom, Sorbent Technologies, Norit, 
and Calgon Carbon Corporation. 

Ash Impacts and Other Issues: Th e addi-
tion of halogen to the PAC does not 
reduce the amount of carbon in the fl y 
ash; therefore this technology is gener-
ally incompatible with the use of fl y ash 
as SCM in concrete.

tOXecOn™

Th e Technology: Th is system, developed 
by EPRI, employs PAC technology, but is 
designed to preserve the quality of the fl y 
ash and is compatible with an installed 
electrostatic precipitator (ESP). A small 
baghouse is added downstream of the ESP, 
and the PAC is injected between the bag-
house and the ESP. TOXECON™ can be 
eff ective at removing mercury across coal 
ranks (Srivastava et al. 2006). TOXECON 
II™ is a less-expensive adaptation of the 
TOXECON™ technology, where the sor-
bent is injected between the last set of ESP 
plates, and the ash is segregated, leaving 

the bulk of the ash without additional car-
bon contamination. 

Ash Impacts and Other Issues: Since the 
fl y ash is removed from the fl ue stream 
upstream of the injection of the PAC, 
nearly all the fl y ash collected remains 
a suitable candidate for use as an SCM 
in concrete. Th e disadvantage is that 
the system is expensive to install, rela-
tive to the use of PAC alone, although 
TOXECON II™ has the potential to miti-
gate costs signifi cantly.

Silica-Based Sorbents
Th e Technology: Silica-based sorbents are 
being introduced by Amended Silicates, 
LLC. Th e sorbents are injected into the 
fl ue gas in much the same manner as 
PAC, but contain no carbon. Tests of 
a silica-based sorbent at an operating 
power plant have shown mercury capture 
rates above 70 percent (IIT 2005).

Ash Impacts and Other Issues: Silica-
based sorbents do not add carbon to fl y 
ash, therefore, the suitability of fl y ash as 
an SCM in concrete is unaff ected by the 
use of silica sorbents.

CCP 
Management 
Services
URS is an expert in the area 
of management, disposal and 
beneficial reuse of coal com-
bustion products (CCPs). For 
over 30 years, we have pro-
vided high quality engineered 
solutions to help our clients 
control bottom-line costs with 
environmentally responsible 
and regulatory compliant CCP 
management strategies.

URS has a team of seasoned 
professionals with strong 
credentials and a portfolio of 
hundreds of CCP disposal and 
beneficial reuse projects located 
throughout the United States.

Our CCP experience includes 
ash, slag, FGD gypsum, and 
other regulated and reusable 
power generation byproducts. 
With millions of tons of permit-
ted landfill airspace and CCP 
reuse experience, we are an 
industry leader relied on by 
many of the biggest names in 
power generation.

For further information please contact
Mark D. Rokoff, Principal Project Manager

URS Corporation
1375 Euclid Avenue, Suite 600
Cleveland, OH 44115
216.622.2400
www.urscorp.com

Field-Weld Silos

Bolted Tanks

Shop-Weld Storage Systems 

Hopper bottom capacities to 200,000 cu. ft.

Hopper applications to 80,000 cu. ft.

Hopper capacities up to 10,000 cu. ft.

The Tank Connection will prescribe the 
best solution for your particular applica-
tion, with specification development and 
material testing.  Our streamlined 
design/build processes produce func-
tional mass flow discharge designs and 
reliable performance for single tanks 
through complete integrated systems.  
The Tank Connection delivers modular 
construction, turnkey field installation 
and golden rule customer service 
worldwide.

1801 S. 21st Street, Suite A
Parsons, KS 67357
PH: 620.423.3010

FAX: 620.423.3999
sales@tankconnection.com

www.tankconnection.com

The Engineers’ 1st Choice
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Other SOrbent 
SyStemS
Metal Oxidation Catalysts
The Technology: Mercury oxidation cata-
lysts using metals such as gold, palladium 
and iridium appear to be promising sys-
tems for mercury removal. Iridium and 
iridium alloys are particularly corrosion-
resistant and have high temperature 
resistance. Investigations of these metal 
catalysts have been at the bench-scale 
to date, but have shown good results in 
mercury reduction (Granite 2004).

Ash Impacts and Other Issues: Metal 
catalysts have no affect on the suitability 
of fly ash for use as an SCM in concrete. 
However, this technology presumes the 
existence of a wet scrubber (FGD) down-
stream of the ESP and catalyst and is 
likely to be more expensive than PAC 
(exclusive of the loss of ash sales revenue 
and cost of disposal).

MerCAP™ and MercScreen™
The Technologies: MerCAP™ and 
MercScreen™ are new technologies that 
are being developed by EPRI. MerCAP™ 
is a static adsorption system that employs 
fixed plates coated with a noble metal 
(usually gold). EPRI recently conceived 
the MercScreen™ concept, a variant of 
MerCAP that uses a continuously mov-
ing, sorbent-coated band-like screen. This 
process is still in early development. 

Ash Impacts and Other Issues: As either 
MerCAP™ or MercScreen™ would be 

located downstream of the particulate 
control, neither would have an impact 
on fly ash use viability. This is one of 
their primary benefits and reason for 
development.

Fuel Cleaning or Upgrading
The Technology: Fuel cleaning and 
upgrading are pre-combustion treat-
ments of coal to remove mercury and 
other contaminants. A number of pat-
ented processes exist, including the 
Western Research Institute and K-Fuel 
processes for Powder River Basin and 
lignite coals. In addition, currently avail-
able deep cleaning processes are being 
investigated as a means of reducing the 
mercury content of eastern bituminous 
coals (in addition to providing other air 
pollution benefits). 

Ash Impacts and Other Issues: This tech-
nology does not add carbon to the flue 
stream. However, limited research has 
been undertaken on the engineering prop-
erties of the resulting ash; therefore, the 
ready usability of this ash, while expected 
to be as good as current ash from those 
fuels, is not known with certainty.
 
emerging 
technOlOgieS

The removal of mercury from coal power 
plant emissions is an area of intense 
ongoing research. Some technologies that 
show promise for mercury removal but 
are not yet commercially viable include:

Several sorbent variations using non-
carbon materials, specially treated 
carbon-based sorbents that don’t impact 
ash use, or highly effective carbon-based 
sorbents (thereby keeping the resulting 
carbon-in-ash content low enough to be 
acceptable for use as a partial replace-
ment for portland cement in concrete).

Advanced filter technologies that enable 
the use of a compact second particulate 
control into which carbon could be injected 
without affecting the primary particulate 
capture system and, hence, the ash.

A number of integrated environmental 
controls, such as Airborne, ECO, pos-
sibly EnvirScrub™, all of which would 
follow the particulate control and not 
impact the fly ash.

Additives or electrochemical methods 
(e.g., Photochemical oxidation [PCO™] 
or PEESP) to enhance capture by SO2 
scrubbers (so that additional upstream 
capture using carbon sorbents is not 
needed). PCO was developed by DOE-
NETL (Pavlish 2007) and licensed to 
Powerspan; PEESP is being developed by 
EPRI and Siemens. 

Information about these and other tech-
nologies is available from:

Department of Energy’s National 
Energy Technology Laboratory,  
www.netl.doe.gov/technologies/
coalpower/ewr/mercury/

14335 W 44th Ave. 
Golden, Colorado 80403

42   •   Ash at Work  Issue 1 2009



REAL-TIME-SOLIDIFICATIONTM

An environmentally-friendly solution for solidifi cation & stabilization of liquid wastes
• Simple 1-Step Process
• Eliminates Liquid Spill Liability
• Compact & Mobile
• 20m3/hr or 5,000 US gallons
• Solidify & Stabilize On-Site
• Cost Effective
• Benefi cial Reuse Enabled
• Encapsulates Contaminates
•  Stabilizes Hydrocarbons & Heavy Metals, 

Pass TCLP Test
•  Ten Minutes After Treatment, Passes RCRA, 

PaintFilter & Slump Tests

Phone: 519-474-1439
Toll-free: 1-800-567-0978

Email: info@stswm.com
Visit us online at: www.stswm.com

The Energy and Environmental 
Research Center at the University of 
North Dakota, www.undeerc.org

EPRI, http://my.epri.com/portal/server.pt? 
open=514&mode=2&objID=218874 

ADA Environmental Solutions,  
www.adaes.com/mercury/overview/ 

In promoting further discussion and devel-
opment of these technologies, EPA has posted 
a listing of mercury control technologies on 
the Coal Combustion Product Partnership 
(C2P2) Web site at www.epa.gov/c2p2

On a trial basis, we invite submissions of 
additional information to WasteWise@
icf.com which we will post on the Web 
site as appropriate. This is in keeping with 
the practice of providing information 
concerning products that have been desig-
nated in the Comprehensive Procurement 
Guidelines for preferential purchase by the 
federal government. The Comprehensive 
Procurement Guideline for the purchase of 
concrete with cement made from coal fly 
ash was issued in 1983. 
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E very year the American Coal 
Ash Association releases a 
report detailing the amount 
of coal combustion products 

produced and used in the United States. 
This year’s report of 2007 data came from 
more than 170 power plants, which vol-
unteered the information.

The amount of CCPs used was 40.55 per-
cent, an across-the-board decrease of 
2.88 percent from the 2006 percentage of 
43.43. Although this is the first statistical 
decrease in use since the year 2000, it’s 
still the second highest reported in the 
40 years since ACAA has conducted the 
survey. This decrease can be attributed to 
a slightly reduced reported fuel burn by 
utilities, and a decrease in demand in the 
building and construction sector, par-
ticularly related to declines in new home 
starts and new construction.l

Surveyed factors include the types of 
coal burned to generate electricity, i.e., 
bituminous, subbituminous and lig-
nite, the method of coal burn, i.e., the 
boiler system used, and the resulting 
output of CCP materials: fly ash, bottom 
ash, boiler slag, flue-gas desulfurization 
(FGD) materials, fluidized-bed combus-
tion (FBC) ash and cenospheres. Other 
factors recognized, but not measured for 
statistical consideration, are changing 
seasonal demands for coal-fired gener-
ated electricity and changing industry 
operating standards and imposed gov-
ernment regulations, and competing 
worldwide production and demand for 
CCPs. 

The beneficial applications for CCPs 
are diverse. The report addresses 15 of 
the most common, e.g., agriculture, 
mine reclamation, wall panel products, 

cement production, concrete products, 
snow and ice control and waste stabiliza-
tion. Cenospheres, a sub-set of fly ash, is 
a high-value material used for the manu-
facture of paints, plastics, metal alloys, 
and other applications.

Minor format modifications and addi-
tions were made to 2007’s report. CCP 
production and utilization totals were 
placed in a dedicated column to improve 
the ease of reading and interpretation. A 
special addition to the report this year 
is data received from the Appalachian 
Region Independent Power Producers 
(ARIPPA), an organization represent-
ing 13 Independent Power Producers 
in Pennsylvania. Their data is displayed 
in two additional columns showing the 
potential impact of ARIPPA, had their 
numbers been used in the primary 
report. 

cOAl cOmbuStiOn PrOductS 2007 
PrOductiOn And uSe rePOrt

American Coal Ash Association 2007 CCP Production & Use Survey

CCP Categories Fly Ash Bottom Ash Boiler Slag FGD Gypsum FGD Other

Total CCPs Produced by Category 71,700,000 18,100,000 2,072,695 1,812,511
Total CCPs Used by Category 31,626,037 7,303,538 1,663,980 150,365

1.   Concrete/Concrete Products /Grout 13,704,744 665,756 0 21,266

2.   Blended Cement/ Raw Feed for Clinker 3,635,881 608,533 6,888 0

112,244 0 0 12,427

4.   Structural Fills/Embankments 7,724,741 2,570,163 158,767 555

5.   Road Base/Sub-base 377,422 802,067 20 0

6.   Soil Modi�cation/Stabilization 856,673 314,362 169 154

7.   Mineral Filler in Asphalt 17,223 21,771 63,729 0

8.   Snow and Ice Control 0 736,979 44,367 0

9.   Blasting Grit/Roo�ng Granules 0 71,903 1,377,658 0

10. Mining Applications 1,306,044 165,183 0 111,195

11. Gypsum Panel Products** 0 0 0 0

12. Waste Stabilization/Solidi�cation 2,680,348 7,056 0 1,416

13. Agriculture 49,662 2,546 0 3,352

14. Aggregate 135,331 806,645 450 0

15. Miscellaneous/Other 1,025,724 530,574 11,932 0

Totals by CCP Type/Application 31,626,037 7,303,538 1,663,980 150,365

Category Use to Production Rate(%) 44.11% 40.35% 80.28%
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10,598,118
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102,723
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1,449,561

1,882,215
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180,100

1,013,373
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40.55%
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0
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0
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131,127,693

56,039,005

14,515,690

4,989,988

127,406

10,598,118

1,179,509

1,371,228

102,723

781,346
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6,701,910

8,254,849

2,800,031

180,100

1,013,373

1,973,173

56,039,005

42.74%

F. Supplemental:

12,659,597

FGD Material 
Wet Scrubbers

FGD Material 
Dry Scrubbers

FBC Ash (not 
including 

ARIPPA FBC 
Ash data)

CCP Production/ 
Utilization Totals

FBC Ash 
combined with 

ARIPPA* FBC Ash 
production

CCP Production/ 
Utilization Totals 

(including ARIPPA 
FBC Ash data)

3.   Flowable Fill

Cenospheres Sold (Pounds)

American coal Ash Association  
2007 ccP Production & use Survey
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findingS
With a slight drop of .06 percent in 
national utility coal burn numbers from 
2006 to 2007, and an adjusted relative 
decrease in CCP production1, utilization 
of CCPs dropped in all reported catego-
ries with the exception of cenospheres 
sold.

Fly Ash beneficial use was the least 
impacted category despite the decrease 
of overall CCP production numbers. A 
drop of slightly more than half a percent 
represents a decrease from 32,423,569 
tons used in 2006 to 31,626,037 tons in 
2007. It continues to be the most diversely 
used CCP, with respondents reporting 
its use in 12 of the 15 survey application 
categories. Fly ash was consumed pri-
marily in concrete products, structural 
fills and raw feed as clinker for cement 
production.

Flue Gas Desulfurization (FGD) 
Gypsum is second only to fly ash when 
beneficial use totals are compared. 
Seventy-five percent of the 12,300,000 tons 
produced, or 9,228,271 tons, were used 
for beneficial purposes. This is a 4 percent 

drop from 2006. The manufacture of gyp-
sum wallboard panels used 8,254,849 tons 
of FGD gypsum. Because of increasing 
numbers of installed flue gas desulfuriza-
tion emission control systems, production 
numbers should go up in the years to come, 
and depending on market demands, utili-
zation will gradually follow.

Bottom Ash was third in CCP ben-
eficial utilization at 7,303,538 tons, or 
40.35 percent of the total produced, 
18,100,000 tons. This is an approximate 
drop of 5 percent from 2006 figures. 
Bottom ash is primarily used in struc-
tural fills and embankments with lesser 
amounts in road base, pavement and as 
an aggregate.

FBC Ash, typically, has not been reported 
to ACAA in any large amounts. In 2006, 
only 29,341 tons were identified as being 
produced and primarily used for waste 
stabilization. As noted above, the 2007 
survey includes, albeit separately, the 
CCP production and use data submitted 
by ARIPPA. They reported production 
of 6,092,756 tons FBC ash, with usage of 
5,143,436 tons, or 84.42 percent. Of the 

total, 94 percent is used for mine recla-
mation applications. 

Boiler Slag, although produced in rela-
tively small numbers, 2,072,695 tons in 
2007, its reported beneficial use percent-
age is highest among regularly reported 
categories. Over 80 percent of produced 
boiler slag is used as blasting grit and 
roofing granules. This latter figure is 
down from its highest level in 2005 of 
96.6 percent. The availability of boiler 
slag will gradually be reduced with the 
continuing retirement of more and more 
cyclone and slag-tap boiler units.
 
SummAry

ACAA’s 40 years of CCP reports have 
reflected steady growth in both pro-
duction and beneficial use. Although 
periodic leveling out or decreases occur, 
as indicated by this year’s survey results, 
the historical record tends to mark these 
changes as precursors to potential future 
increases. 

ACAA in conjunction with its industry 
members and affiliates, as well as federal, 
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Industrial By-Products Management

4700 Vestal Parkway E., #257, Vestal NY 13850 / 607-798-0655
www.pozzitech.com

state and local government offices, continually promote the positive impact of CCP uti-
lization. Annual survey findings offer a tool for evaluating the effectiveness of these CCP 
promotional initiatives. For example, the highest visibility CCP program, nationwide, 
is the Coal Combustion Products Partnership (C2P2). C2P2, of which ACAA is an active 
sponsor, is a joint partnership between the U.S. Environmental Protection Agency and 
industry. Its single goal is promoting awareness and understanding of the benefits of 
using CCPs through conservation of natural resources, support of utilization of sustain-
able industrial processes and materials, the reduction of greenhouse gas emissions, and 
the elimination of the need for added landfill space. C2P2 details and case studies can be 
found at the EPA website http://epa.gov/epaoswer/osw/conserve/c2p2/

ACAA advances the management and use of CCPs that are environmentally responsi-
ble, technically sound, commercially competitive and more supportive of a sustainable 
global community. Its annual CCP report is only one means it uses to support this mis-
sion. For more information about ACAA, please visit www.acaa-usa.org

Also visit its two additional CCP information Web sites, www.fgdproducts.org and 
www.wwccpn.org v

Please address questions or comments concerning the CCP report to Mike MacDonald 
of ACAA at 720-870-7897 or e-mail to mlmacd@acaa-usa.org.

 
 
REFERENCE
1  “FGD Other” material production was 

inadvertently not reported by a survey 
respondent in 2006. The same respon-
dent did report applicable numbers in 
2007, amounting to over 2 million tons 
of “FGD Other” materials. If the total 
2006 production was adjusted to reflect 
a similar amount, 2006 overall benefi-
cial use would have been 42.69 percent 
versus the reported 43.43 percent. Such 
realized adjustments will be footnoted, 
as here, and changes made if necessary 
for each year’s findings. The adjustment 
noted here will not be applied, but are 
recorded for historical purposes.

ACAA’s forty years of CCP reports 
have reflected steady growth in 
both production and beneficial use.
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Support our Educational Foundation today  
720-870-7897  info@acaa-usa.org

Our initiatives target government, 
industry decision-makers and the public. 
We award university-level scholarships, 

develop and distribute educational materials,  
and provide financial support for research 

and various coal combustion product forums.

Fly ash, a coal combustion product, 
helps this concrete canoe stay afloat.

Together, we can promote  
greater understanding of  
coal combustion products.  

©2008 Alliant Energy   266832  11/08    MJ

Providing fl y ash products 
for construction and farm uses.
a l l i a n t e n e r g y . c o m / f l y a s h

Ecological Advantages:
•	 Significant	reduction	in	water	usage
•	 Pipeline	transportation	is	safe,	reliable,	silent	and	dust	free
•	 Water	run	off	is	limited,	thus	reducing	water	reclaim	systems
•	 Thickened	ash	is	not	subject	to	run	out
•	 Seepage	into	groundwater	is	virtually	eliminated
•	 Ground	can	be	easily	covered	for	restoration	of	the	natural	environment

Operational Advantages:
•	 Minimal	or	no	mechanical	spreading	at	disposal	site	
•	 Minimizes	the	number	of	people	required	for	system	operation
•	 High	availability	of	pipeline	transportation	system
•	 Low	maintenance	pumps	reduce	annual	operating	costs

Economical Advantages:
•	 Significantly	higher	pump	efficiency	vs.	centrifugal	systems
•	 Transportation	of	smaller	volumes	reduces	overall	costs
•	 Central	ramp	or	side	hill	discharges	can	avoid	raising	perimeter	dams
•	 Self	draining	and	sloping	at	low	angles	(2-6%)	offers	long-term	stability
•	 Extends	effective	life	of	disposal	sites

PIPELINE SYSTEMS INCORPORATED
5099 Commercial Circle, Suite 102, Concord, California, 94520 USA

P. +1 925 939 4420 • F. +1 925 937 8875 • syoung@pipesys.com • www.pipesys.com

toll-free: 1-800-252-0039
general: 423-629-7160
fax: 423-698-0614
601 Cumberland St, Bldg 32 Suite C
Chattanooga, Tennessee 37404
www.sphereone.net

“Sphere One’s hollow Extendospheres™ are the best
  choice for your lightweight filler needs.”
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Balance of Plant Engineering Services

• Byproduct Management
• Facility Engineering
• Dam Safety
• Regulatory Compliance
• Ecological Services
• Construction Support

Contact Don Fuller II at 
(859) 422-3041 or 
don.fuller@stantec.com

One Team. Infinite Solutions.
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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.
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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            
– Blended fly ash
– Solutions for FGD material and off-spec ash 

INTRODUCING PRODUCTS
for Increasing Ash Utilization

– FlexCrete™ Aerated Concrete
– Concrete Block and brick
– Road bases and fills

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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