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Message from the ACAA Chairman

WE’RE ALL IN
THE SAME BOAT

WORKING TOGETHER TOWARD THE SAME GOALS

By Thomas Jansen

ears ago, I toured a boathouse and

had an opportunity to get into a

rowing scull.  was amazed to learn

that the sleek boat was extremely
fragile and unstable. The long oars were
awkward and difficult to maneuver. I
wondered how nine men, in a boat slightly
wider than their hips, managed to move
quickly through the cold, choppy lake,
without tipping, and held a straight line.
The solution was simple: It takes practice,
hard work, skill and cooperation.

In many ways ACAA is similar to a crew
team. We have an efficient organization
and a group of people who work hard for
the advancement of our industry. We have
skilled professionals who have their oars
in competitive, rough waters. At times, it
may even be awkward for us to embark on
new projects and to work with new mem-
bers as well as new leadership. We have
many common goals and strive to win.
ACAA succeeds when we are in sync with
our fellow members and customers.

Over the last 10 years, I witnessed ACAA
propel our industry forward with the
help and involvement of only a por-
tion of the total number of US. coal-
burning utilities. And there is still work to
do. With full industry participation and
cooperation, we can continue to accom-
plish even more success. Certainly, we
will be closer to 100 percent utilization of
a highly valued product. Our companies
will save more money, earn more revenue
and serve its customers better. Plus, our

communities and the environment will
reap the benefits of CCP utilization and
resource conservation. The quicker we
accelerate wider cooperation and more
active participation of our industry, the
sooner we will have the strength and
momentum to achieve greater success.

In order to concentrate our efforts, ACAA
recently developed a strategic plan which
has five goals with respective strate-
gies. Each strategy will have action items
developed and prioritized on the commit-
tee level. Necessary resources to execute
priorities will be provided by the annual
budget. The plan will help to focus our
efforts, put us on a straight line toward
achieving our goals and provide an oppor-
tunity for all members to participate and
to use their skills to advance our industry.

Our membership continues to grow.
We collaborate with more industries
and government agencies. The CCP
industry utilization rates are increasing
annually. The ACAA staff does an out-
standing job to serve you. And that’s
just the beginning. ACAA committees
have a multitude of activities that need
your talents to execute the strategic
plan and there are roles for all stake-
holders. Find an area of interest and
participate. For non-members, join
ACAA or enroll in EPAs Coal Combus-
tion Products Partnership (C*P?). It’s
tough to get a boat moving, but it gets
easier when we all work together —
so jump in and grab an oar. 0

~AARA_
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Thomas Jansen,
Chairman, American
Coal Ash Association, P.E.,
We Energies, CCP Group
Supervising Engineer

ACAA Mission Statement

The mission of the American Coal Ash
Association is to advance the management
and use of coal combustion products (CCP)
in ways that are environmentally responsible,
technically sound and commercially
competitive.

ACAA Vision

ACAA will continue to be a world leader in
advancing beneficial use of coal combustion
products (CCP) and resource conservation
through utilization.

ACAA Goals
I. Increase annual utilization of fly ash
and bottom ash as a supplementary
cementitious material and cement clinker
raw feed to |8 million tons by 2010.

2. Increase the annual total beneficial
use of CCP to 58 million tons by 2008,
and to 64 million tons by 2010 (this is
45 percent and 50 percent respectfully,
compared to 2002 survey results).

3. Proactively anticipate, assess and respond
to issues that impact the CCP industry.

4. Develop stronger relationships with
stakeholders and influencers of CCP
utilization and resource conservation.

5. Increase ACAA membership to 100
by 2008, including at least 40 Class
U (utility) members.
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mutually beneficial partner-

ships within the utility
industry. Our services have become an integral
part of some of the country’s mast successful
coal ash utilization programs. And through our
marketing, manufacturing, and transportation
services, The SEFA Group is completely
focused on quality, service, and your success.

For over a quarter of a century, we have
provided this expertise to the utility industry,
and The SEFA Group welcomes the opportunity
to earn your business through hard work and

unparalleled customer service.

We're proud of our record, the wark we do,
and the future we are developing with our
customers. Join us and see for yourself why
we are the leader in fly ash solutions and
applications for the utility industry.
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Message from the ACAA Executive Director

GREETINGS FOR 2005

By Dave Goss

CAA is beginning its 38"

year with enthusiasm and

a justifiably earned pride

for its 2004 successes. The
New Year offers exciting opportu-
nities and challenges for the asso-
ciation to continue its unparalleled
growth, and increased membership
participation in a wide-range of new
CCP activities.

By the end of November 2004, ACAA
was comprised of 73 organizational
members and six individual members.
That was an increase of 27 members,
more than 33 percent over 2003.

an economic study being conducted by
the American Coal Council, ACI/CAN-
MET 2004 International Conference on
the Use of Fly Ash in Concrete; and a
Polish doctoral candidate study of CCP
utilization conducted at Penn State.

In 2005, ACAA will participate in
two more C?P? workshops and will
be a sponsor of both Electric Power
2005 and Coal Gen 2005. We have
been invited to work with the U.S.
Army Corps of Engineers on dredge
material use in mine reclamation ac-
tivities in the Great Lakes Region.
We continue to work closely with the

ACAA expanded its involvement in other environmental and
recycling organizations by joining the Great Lakes Byproducts
Management Association, the Sub-bituminous Energy
Coalition and the Chicago Climate Exchange.

ACAA expanded its involvement in
other environmental and recycling or-
ganizations by joining the Great Lakes
Byproducts Management Association,
the Sub-bituminous Energy Coalition
and the Chicago Climate Exchange.
The ACAA Educational Foundation
increased its visibility by becoming a
member of the U.S. Green Building
Council and being a Gold Sponsor for
the EPAs 2004 Byproducts Beneficial
Use Summit in Kansas City.

The Association sponsored (or co-spon-
sored): four C*P? workshops with the
EPA and other groups; Coal Gen 2004;
the Coal Ash Professional’s course con-
ducted by the Energy and Environmental
Research Center; a workshop conducted
by the Center for Byproduct Utilization at
the University of Wisconsin-Milwaukee;
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Recycled Materials Resource Center,
the EPA, the Department of Energy,
the Federal Highway Administration,
the Environmental Council of Con-
crete Organizations (ECCO), the Port-
land Cement Association, and several
organizations and specifiers involved
in the use of coal ash and industrial
byproducts in large construction proj-
ects. We are confident that these rela-
tionships and cooperative efforts will
lead to increased awareness and utili-
zation of CCPs. This will help further
distinguish coal ash as a valuable prod-
uct that conserves resources.

Not only do we get involved, we often
are the leader in many of these activi-
ties. ACAA’s Strategic Plan implemen-
tation and its ever-growing involve-
ment in collaborative CCP utilization

—_— -|- Dave Goss,
i

ACAA Executive Director

“(ACAA)... continue(s)
its unparalleled growth
and ...membership
participation...”

initiatives provide the resources for
ACAA to take a leadership role with
the utility and construction indus-
tries. For example, we have a key role
in the development of the “green high-
way” concept that was presented to
the FHWA and EPA in December and
will be discussed at the 2005 ACAA
Annual meeting in San Diego. Work-
ing with the FHWA and other orga-
nizations, we hope to increase the
awareness of using CCPs in propor-
tionately higher amounts (alone and
with other industrial waste streams)
in highway construction. This helps
our industry to be recognized as a
leader in resource conservation and
sustainable business practices.

These activities demonstrate the
breadth of ACAAs involvement and
leadership, which could not be accom-
plished without the ongoing support
of our members and the many vol-
unteers who make these projects and
events a success. I thank all of you who
are helping make ACAA a significant
force in the CCP industry and respect-
ed by government agencies and coal
ash organizations around the world. O



1. AMERICAN~
ELECTRIC
POWER

A leader in coal combustion product usage.

For more than 50 years, AEP has been a leader in the research and use of
coal combustion products. Today, CCPs from AEP’s coal-fired generation
plants are used in many ways, including land reclamation, road base,
asphalt, concrete and roofing applications. In addition to reducing the
need for landfill disposal, responsible use of CCPs helps the environment
by replacing significant amounts of manufactured building materials.
When it comes to researching new uses for CCPs, AEP is there, always
working for you.

For more information about AEP’s CCP
programs, visit aep.com.



Calendar of Events

A Place in Time...

Visit Calendar of Events at

www.ACAA-USA.org

To locate upcoming meetings

San Diego, California
24—26 January 2005

Lexington, Kentucky
11—15 April 2005

Atlanta, Georgia
12—14 September 2005

New Orleans, Louisiana
23—25 January 2006

Chicago, lllinois
June 2006
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MINERAL RESOURCE //
TECHNOLOGIES, INC. CEMEX

or the construction industry

* The industry’s most extensive network of
distribution and terminal assets

¢ Engineering, design, and construction
services

¢ Total CCP Program Management

® Full spectrum of on-site ash handling operations

¢ State of the Art R&D Technology Center

® History of successful fly ash products development
with in excess of 10 patents

® Quality Control/Quality Assurance

® Technical and customer service

® Aleader in promoting the CCP industry

Businessdevelopment@mrtus.com

1-800-615-1100



Beneficial Use of Coal Ash

BENEFICIAL USE

OF COAL ASH
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ennsylvanians have been mining coal for more than

250 years, accounting for one-third of America’s

coal production. Some 2.25 billion tons of coal

was mined in Pennsylvania during World War II
alone. These resources have helped build a nation, rebuild
Europe following two world wars, and made Pennsylvania’s
economy a leader of the industrial age.

IN Pt

By Kathleen A. McGinty

Unfortunately, a legacy of this proud heritage is thousands
of miles of poisoned streams and 250,000 acres of scarred,
unusable and dangerous abandoned mine lands. The cost
of cleaning up this damage is staggering — approximately
$4.6 billion just to reclaim the highest priority sites and
address acid mine drainage that degrades three of the largest
river basins in the Northeast.

The money Pennsylvania receives each year from the federal
Abandoned Mine Lands Fund is not enough and there are
no guarantees that we will continue to receive that money,
although Governor Edward G. Rendell has been helping in
the fight to ensure that Congress reauthorizes the fund and
that the Commonwealth secures its fair share of funding.

Governor Rendell has therefore also made it a top priority to
generate new resources to tackle the serious problems caused
by the state’s mining legacy. The governor has proposed an
$800 million bond initiative to expand and enhance Growing
Greener, including $100 million over four years to address
problems at mine sites that pose significant environmental
harms, hamper the state’s economy and hinder attempts to
revitalize communities.

Pennsylvania is already a leader in restoring abandoned
mine sites to safe and productive use. One of the most
innovative answers is the use coal ash to fill abandoned mine
pits. When used appropriately, this material is an extraordi-
narily valuable and effective tool in mine reclamation and in
the remediation of acidic drainage from abandoned mines
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Kathleen A. McGinty,
Secretary, Pennsylvania Department
of Environmental Protection

that pollute streams throughout the Commonwealth. In fact,
our policies and procedures in this regard, in place since the
mid 1980s, are the best in the nation and a model for federal
rules and policies.

In October 2004, I attended the grand opening of Reliant
Energy’s Seward power generating station in the Connemaugh
River Valley, directly in the middle of some of the worst dam-
age from the coal industry. This state-of-the-art cogeneration
plant will remove more than 40 coal refuse piles, with a total
of approximately 60 million tons of coal refuse, as fuel.

The coal ash generated at the station then will be used to
reclaim sites where the piles are located. The ash generated
at the Seward coal-refuse powered generating station will be
alkaline, so it will be effective for use to remediate acidic
drainage that exists at the refuse piles suffering from leftover
pyretic materials. Environmental benefits are expected in the
Conemaugh, Allegheny and Loyalhanna watersheds, which
feed into the Ohio River, and the West Branch Susquehanna
River, which empties into the Chesapeake Bay.

Much of this coal refuse could not have been reclaimed with
available government funding. Aside from the beneficial use of
coal ash generated by the plant, other benefits of this project
include: 1) cleaning the air by eliminating dust sources and,
in some cases, the uncontrolled burning of the refuse piles;



Pennsylvania is already a leader in restoring abandoned mine sites to safe and productive use.
One of the most innovative answers is the use coal ash to fill abandoned mine pits.

2) eliminating unregulated dumping areas as the piles are
removed, pits are reclaimed and access roads are eliminated;
and 3) improving aesthetics for small mining towns that are
often located very close to the piles.

Pennsylvania has also used coal ash to create in-mine barri-
ers to fires, but we are just beginning to experiment with a
promising advance in fighting mine fires. In the late 1990s,
coal ash was pumped into the Percy Mine in southwestern
Pennsylvania in the hopes of creating an in-mine barrier to
control and snuff out a stubborn fire that has burned there
for more than 30 years. We have been monitoring the fire,
and the barrier appears to be holding, but these barriers have
failed in the past, often because there are too many voids
and holes allowing oxygen to enter and feed the fire.

In September 2004, DEP approved a contract to use a pat-
ented product known as low-permeability cementitious fill
(LPC) to attempt to isolate and extinguish the Percy Mine
fire. LPC is a thin grout-like slurry made of coal ash that
will set up like cement after being pumped into the burn-
ing mine. It is expected the slurry will extinguish the fire by
depriving it of oxygen and filling all the voids, and lowering
the temperature in the fire area by introducing wet material.
This is the first time LPC has been used to control a mine
fire, but it demonstrates the innovation and new approaches
that can be applied to our most serious challenges.

We are fully aware that not all coal ash is appropriate for
mine reclamation and that only those sources meeting
strong environmental standards should be allowed to pro-
vide ash for mine reclamation. In order to provide ash to be
used in mine reclamation, plants have to receive approval as
a source of coal ash expressly for that purpose. This is con-
ducted in order to verify the material is safe and appropriate
for use. The reclamation sites themselves will be inspected
and water discharges from the sites monitored to ensure no
problems develop from the placing of the ash.

Scientists from various government agencies and academic
institutions — including Penn State, Virginia Tech and other
state universities — have found that coal ash helps reduce
polluted mine drainage without contaminating groundwater
or harming the environment. The U.S. Environmental Pro-
tection Agency also has announced its findings that coal ash
is not to be considered a hazardous waste. Evidence clearly
shows coal ash is safe and can reduce life-threatening safety
hazards to nearby residents and the environment when used
to reclaim mine sites.

In Pennsylvania, we are conducting or have completed coal
ash placement at 90 mine sites, and we are using coal ash for
alkaline addition, as a soil additive and for low-permeability
material at another 32 sites. DEP continues to collect water-
monitoring data from these sites, and the data shows no
evidence of groundwater contamination or other problems.

The reclamation of abandoned mine lands is an environ-
mental priority. Pennsylvania mine sites have an array
of associated hazards, including underground mine fires,
water-filled surface mining pits, dangerous highwalls
and open mine entries. Coal ash is a safe and inexpensive
method to help us heal the scars of our industrial past and
to protect public health and safety.

Where once our Commonwealth led the nation in coal pro-
duction, now we are leading the way in reclamation, preserv-
ing our rich industrial heritage and protecting our bountiful
environmental resources. 0

FlyAshDiregt

FlyAshDirect provides utilities
Exposure to CCP utilization
opportunities...

We offer:
> CCP Marketing Services...

> CCP Consulting Services...
> Bid Procurement Services...

> Automated correspondence
with potential users...

FlyAshDirect creates value for
By-Product Resources...

To learn more about these services, contact us at:
E-mail:  info@flyashdirect.com
Toll Free: 866-871-9733
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Why are there more separators in use
than all other a: nologies combined?

Because some technologies simply burn out.

We give utility companies a future-perfect technology in a
modular design that answers all ash management

and environmental needs with support from Titan
Energy Ash Management that offers the most forward
thinking and successful approach to marketing today.

Separation Technologies LLC

©2004 ProAsh® is a registered trademark of Separation Technologies LLC, A Titan America Business. A Titan America Business

CALL 1-888-4-PROASH



HIGH VOLUME FLY ASH

FOR EVERY

By Robert Munro

n 2005, the main concrete specification in Canada

(CSA A23.1) will have a definition of and requirements

for High Volume Supplementary Cementing Mate-

rial (HVSCM) concrete. This will address one of the
obstacles to specifying high fly ash replacement rates in con-
crete. In addition to the new specification, the rapid increase
in the number of projects incorporating “Green Building”
or Sustainable Development (SD) principles is creating a
demand for HVSCM concrete.

High volumes of fly ash have been used in concrete for many
years. Most applications have been in mass concrete where con-
cerns about the potential for thermal cracking led to the use of
fly ash and/or slag to reduce the maximum temperature rise due
to the heat of hydration. This use of HVSCM in concrete has
been well established. Other reasons for using higher volumes
of SCMs, such as improved durability due to reduced permeabil-
ity, sulphate resistance and the control of alkali silica reactivity
of aggregates, have been recognized but remain special cases.

DAY CONCRETE

Fly ash is in common use in many areas of North America for
many practical reasons, such as,

« enhanced 28-day and later strengths

o improved workability

« improved pumpability

o improved slump retention

o reduced bleeding

o economy

There are many more reasons for using fly ash in concrete as
well. When the replacement levels are raised, these benefits are
generally magnified, as are the properties that limit the day to
day replacement rates.

Despite the extensive experience with lower replacement rates
and the use of HVSCM in specialty concrete, HVSCM is not
a currently common practice in day-to-day concrete. In order
for higher volumes of SCMs to be used in day to day concrete,
current specifying practices and field procedures need to change.

High Volume Fly Ash



High Volume Fly Ash

Current ACI and CSA Specifications have almost no restric-
tions on the use of SCMs. ACI’s only limit is in ACI 318
and only applies for Freeze/Thaw Deicing Chemical Scaling
applications. The limits of 50 percent for slag and 25 percent
for fly ash do not consider the mix design or the techniques
of placing and finishing.

For slip-formed concrete, properly placed and finished and
cured, many projects with up to 40 percent fly ash have per-
formed well in the field. For hand-placed and finished con-
crete there have been many scaling problems with 50-percent
slag levels. If concrete is placed in non-freeze/thaw environ-
ments, there are currently no limits on replacement levels in
ACI or CSA Specifications.

The normal day-to-day SCM replacement levels, in North
America, generally range up to 30 percent for fly ash and
35 percent for slag. When the weather is cold and concrete
will be significantly retarded, the replacement levels can be
as low as zero. When the concrete is heated, the SCM use
can be more like summer replacement levels. In hot weather,
when 100 percent Ordinary Portland Cement (OPC) con-
crete tends to set too fast, the highest levels of SCM replace-
ment are typically used. Concrete producers that normally
use fly ash have already modified their mix designs to facili-
tate its use. The main philosophy has been to keep the SCM
replacement levels low enough that current field procedures

do not have to be modified. This has resulted in typical
annual average SCM levels in concrete being fairly low, in
the 10 percent to 20 percent range.

There is currently a rapid growth in the number of construction
projects using Sustainable Development principles. Sustainable
Development has been defined by the United Nations World
Commission on the Economy and the Environment in 1987 as
“..the ability of humanity to ensure that it meets the needs of the
present without compromising the ability of future generations
to meet their own needs...”

In practice, Sustainable Development projects focus on a proj-
ect’s impact on the environment, energy efficiency and pollution
reduction. Many of these projects incorporate a lot of natural
lighting, recycled material content, water run-off reduction,
insulation, efficient ventilation heating and cooling systems, ther-
mal mass and a host of other factors. When all of these factors are
considered, concrete has been a frequent choice for the structure
and pavements. Once concrete is selected, then further enhanc-
ing the green features of concrete can be achieved through the
optimum use of fly ash.

A number of “Green Building” check lists have been developed
using Sustainable Development principles. The most used check
list in North America has been the Leadership in Energy and En-
vironmental Design (LEED) issued by the United States Green

“We Take It To The Market”
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Building Council (USGBC). Canada now has an associated
organization, the Canadian Green Building Council (CaGBC).
The CaGBC has modified the LEED system to the Canadian
market. One of the changes in the Canadian LEED system gives
greater credit for HVSCM use in concrete and consideration
for improved durability. Many levels of government are adopt-
ing green purchasing criteria and several schools and private
companies are adopting “Green” criteria for their projects.

By using HVSCM compared to normal SCM levels, there are
a number of Sustainable Development benefits:
o Better durability - less energy to repair or replace
o Less energy to place - reduced labor and or vibrator
noise on site
« Lower embodied energy (the total amount
of energy associated with placing concrete)
« Reduced Green house gas emissions for the
volume of concrete produced
o Use of a recycled material - diverted from landfill

Although all of these issues are significant benefits from a Sus-
tainable Development point of view, only some of them receive
credit in the LEED system.

The use of recycled materials is one of the Sustainable Develop-
ment principles. SD project owners usually wish to use higher
SCM replacement levels than normal. A major problem with

incorporating higher SCM levels is the lack of requirements
and guidelines in specifications.

To address this need, the main Canadian specification for con-
crete, CSA A23.1, has developed HVSCM concrete definitions
and requirements for the next issue expected to be available at
the end of 2004 or the beginning of 2005.

The section facilitates the use of HVSCM in day-to-day concrete
a number of ways. First it provides a definition for HVSCM.
HVSCM is defined as concrete that “..contains a level of SCM
above that typically used in normal construction” This led to
two categories of HVSCM being defined:

HVSCM-1: FA/40 + S/45 > 1
HVSCM-2: FA/30 + S/35 > 1

The definition of HVSCM allows two things to happen:
« First, an owner can take credit for using more than
the normal SCM replacement level in his project.
o Second, the specification imposes additional require-
ments to address concerns about durability.

When the additional requirements were being discussed, it
became clear that a moderate increase in SCM level warranted
different additional requirements than higher levels, so the
intermediate level was also defined.

OVER 9000 HOURS
OF TESTING ON
OUR IMPROVED
POWDER COATIN

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

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

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

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

(omBIAN
Teclank
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2101 South 21st Street

Parsons, Kansas 67357

Phone: (620) 421-0200

Fax: (620) 421-9122

www.columbiantectank.com
l sales@columbiantectank.com

ﬁ ENTEHPHlSES.M

Specialized Utility Plant Services
e (oal & Ash Handling Solutions

e (oal & Ash Transportation

e Water Filtration & Processing

o Bulk Transportation of All Materials
e Ash & Waste Management

e Resource Recovery & Marketing

e High Powered Wet & Dry Vacuuming
e Excavation For Ponds & Landfills

7247 East County Line Rd. Longmont, CO 80501
(303) 772-4577 o Metro 442-6829 < Fax (303) 442-5706
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High Volume Fly Ash

The additional requirements for the HVSCM concrete are
based on the existing durability requirements for different
exposure conditions:

o When HVSCM-1 concrete is exposed to freezing and
thawing, the water to cementing materials ratio (W/C)
required by the main durability table (table 2 in
Standard A23.1) is reduced by 0.05.

- Example for C-1 Exposure the maximum water-
to-cementing materials ratio in Table 2 is 0.40, but
for HVSCM-1 concrete this maximum value shall
be reduced to 0.35.

- For fly ash concrete, the lower W/C often does not
result in an increase in total cementitious content,
because fly ash water reduces significantly on its
own. It does mean that you cannot take advantage
of the strength and water reducing properties of fly
ash to reduce cement contents. This requirement is
intended to avoid scaling of flatwork which has
occurred when mix designs are too lean.

o The minimum compressive strengths required in the main
durability table (table 2 in Standard A23.1) shall be speci-
fied at 56 days for HVSCM-1 concrete, rather than 28 days.
- This accommodates the slower strength development

that can occur with HVSCMs and recognizes that
higher later strength gain usually ensures good long
term performance. The 28-day strength requirements
usually do not affect the construction schedule.

Engineering

Planning

Construction and
Environmental Services

GAI Consultants, Inc.
Pittsburgh Office

385 East Waterfront Drive
Homestead, PA 15120-5005
412.476.2000
www.gaiconsultants.com
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o For reinforced concrete exposed to moisture and air
and/or with depths of cover less than 50 mm, the
water-to-cementing material ratio (W/C) should be:

- not greater than 0.45 for HVSCM-2 concrete

- and not greater than 0.40 for HVSCM-1 concrete.

- This clause is intended to minimize the risk of
corrosion of embedded steel due to carbonation of
the concrete cover. Carbonation induced corrosion
of reinforcing steel has been a big problem outside
of North America. This clause is intended to ensure
that HVSCM concrete does not create a carbonation
problem in North America.

 The curing and protection requirements are increased
for HVSCM for the following exposure classes C-1,
F-1, S-1, S-2:

- Curing regime 3 for HVSCM-1.

- And for the following exposure classes A-3, A-4,
C-3,C-4,F-2,N,S-3

- Curing Regime 2 for HVSCM-1 and HVSCM-2

- These clauses are intended to ensure that no failures
occur due to premature exposure of slower strength
and permeability developing mixes.

In CSA A23.1 Basic curing (regime 1) is three days at 10°C
or for a time necessary to attain 40 percent of the speci-
fied strength. Additional curing (regime 2) is seven days at
10°C and for a time necessary to attain 70 percent of the
specified strength. Extended curing (regime 3) is wet-curing
period of seven days. The curing types allowed for regime
3 are ponding, continuous sprinkling, absorptive mat or
fabric kept continuously wet.

For HVSCM and particularly for fly ash, methods of protect-
ing concrete from premature evaporation of surface moisture
should be used. Fog spraying or evaporation retardants are
particularly effective.

Curing and protection from drying before curing is applied,
is one of the most neglected and most important site proce-
dures. Due to its slower setting and strength gaining nature,
HVSCM is even more susceptible to poor curing and initial
protection than normal concrete. All rich concrete mixes,
especially when air entrained, have very little bleed water
coming to the surface of slabs. In order to protect concrete
from premature drying, the use of fog spray or an evapora-
tion retardant, spray on product, is highly recommended.
When cured properly, HVSCM generally produces better
final properties than regular concrete.

YORK UNIVERSITY COMPUTER
SCIENCES BUILDING

An excellent example of the use of High Volume Fly Ash
concrete, is the new Computer Sciences building at York
University in Toronto. The project was designed from start
to finish using Sustainable Development criteria and is one
of the most energy efficient buildings in North America. All



For HVSCM and particularly for fly ash, methods of protecting concrete from premature

evaporation of surface moisture should be used. Fog spraying or evaporation retardants

are particularly effective.

of the interior concrete (approximately 80 percent), used
50 percent Type CI fly ash concrete. The fly ash was from
Ontario Power Generation. In the Canadian standards, Type
C fly ash is divided into two categories:
« Type CI - fly ash with intermediate calcium oxide
content (8 - 20 percent)
« Type CH - fly ash with high calcium oxide content
(over 20 percent)

Ontario Redemex, which supplied the concrete, worked
closely with the contractor, Ellis Don, to address all issues
with regard to the use of the HVSCM concrete. A pre-pour
meeting was held to address all concerns with regard to
the HVSCM. The following site procedures and mix-
design adjustments were made in order to facilitate the use of
50 percent fly ash:

« Evaporation retardant was applied after initial floating
and again after final finishing ensuring that the slabs
did not dry out prior to the application of the wet bur-
lap and plastic curing. This is an excellent practice for
all concrete subjected to drying conditions. Rich mixes
and air entrained mixes are particularly susceptible to
rapid dehydration. The slabs cast with these measures
had no premature cracking and an excellent finish.

o A retarder was used in the mix during hot weather to
maintain strengths and control slump loss in the ready
mix truck

o Extra heat was provided during curing in cold weather
to ensure adequate strength.

The quality of the final concrete finish was so good that the

architect decided to expose more of it than the original plans
called for.

The project, in general, was a great success and won the 2002
Governor General of Canada, Award for Architecture and the
2002 World Architecture, International Green Building Award.

The fly ash or SCM used should be reviewed prior to each proj-
ect and the replacement rates developed with input from all
parties. All SCMs do not provide the same finishability, early
strengths and final strengths and must be accommodated in
the mix design and site procedures to avoid problems. It is
important that the use of HVSCM does not develop a reputa-
tion of being problematic, too expensive from a construction
schedule point of view, or a durability concern. The expertise
is now available to identify the components in structures that
can use HVSCM concrete.

Although all concrete is green relative to other building mate-
rials for most applications, the “greenness” of concrete can be
further enhanced through the use of HVSCMs.

Now that credit can be given for Sustainable Development
measures taken, and there are specifications with definitions
and guidelines, it is easier to specify and use HVSCM concrete.
HVSCM can also contribute to points for Green certification
of a project.

Simply put, using HVSCM concrete when used properly,
is not just doing the right thing, it typically makes better,
longer lasting concrete and contributes to solving current
environmental problems. Owners and specifiers who are
concerned about the environmental impact of their projects
should consider using HVSCM concrete.

Robert Munro is with LaFarge-NA in Ontario, Canada. He can
be reached at Robert.munro@lafarge-na.com.
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Bismarck College Erects New Building

NORTH DAKOTA COLLEGE

ERECTS NEW BUILDING
MADE LARGELY FROM BYPRODUCTS
OF COAL COMBUSTION

By Vicki Voskuil, BSC Public Information Specialist

The $10 million Career and Technology Institute at Bismarck

State College (BSC) will be the first campus structure in the

North Dakota University System designed to use products such

as FlexCrete concrete, which has a 70 percent fly ash content.

two-year North Dakota col-

lege with a national reputa-

tion for energy education and

workforce training will soon
erect a building made largely from ma-
terials derived from byproducts of coal
combustion in power plants. Planned
for three stories and situated high on
Bismarcks “greenway” overlooking the
Missouri River, the building is set for
occupancy in January 2007.

The $10 million Career and Technology
Institute at Bismarck State College (BSC)
will be the first campus structure in the
North Dakota University System designed
to use products such as FlexCrete concrete,
which has a 70 percent fly ash content.
Other construction and finishing materi-
als derived from bottom ash and flue gas
desulfurization material will also be inte-
grated to impress upon students the value
of recycling and to show how these prod-
ucts reduce the cost of building materials.

“This proves that BSC continues to work
with and be on the cutting edge of the
energy industry; says Gordon Binek,
who heads the BSC Foundation as vice

16 < Ash atWork Winter/Spring 2005

Gordon Binek heads the Bismarck State
College Foundation as vice president for
college advancement.

president for college advancement. “We
have an opportunity to turn fly ash into
an economic engine””

Like the Fort Mandan Visitors Ser-

vice Center near Washburn, N.D., the
institute will be a demonstration site
for coal byproducts and how their use
saves natural resources and provides

environmental benefits. Cultured stone,
stucco, wallboard, shingles, floor cover-
ings, ceiling tile, paint, and a host of other
materials containing coal byproducts will
be integrated into the design, which could
earn “green” or Leadership Environmen-
tal Engineers Design certification for its

“human friendly” construction.

“For years, BSC has taught students how

to generate electricity. Now we will also
teach them how to use coal combustion
products resulting from that generation,’
Binek says.

In addition, the world-class institute, fash-
ioned with state-of-the-art wireless technol-
ogy, will help define how energy training
and education is delivered. Using Web labs
and simulators, BSC will be able to offer
learning to students anywhere in the world.

“Our vision is to become a national

energy center that provides educationaland
training opportunities to learners anytime,
anywhere,” says BSC President Donna S.
Thigpen. BSC is the only degree-granting
institution in the United States that offers
online instruction to the energy industry.



Students can earn degrees and certificates
in five energy specialties developed largely
through partnerships with utilities and
energy associations across the country.

“The Power Plant Technology program
has certainly been very important to us in
our long relationship with BSC,” explains
John Weeda, manager of Great River
Energys Coal Creek Station in Under-
wood, N.D. “Many of our employees are
graduates of that program. The Career
and Technology Institute’s three facilities
will further enhance BSC’s focus on the
energy industry”

Besides energy technology, two other fast-
growing programs will be housed in the
Career and Technology Institute: work-
force training and cooperative education.
Regional training needs for energy and
other employees will be addressed by the
Workforce Training Center managed by
BSC Corporate and Continuing Educa-
tion. The Higher Education Center will
consolidate current and future cooperative
programs with four-year colleges that offer
advanced degrees on the BSC campus.

The National Energy Technology Train-
ing and Education Center, the linchpin
of the 75,000 square-foot facility, will
have advanced technology laboratories,
“smarter” classrooms with holographic
presentation options, a resource library,
media center, think tank area, energy mu-
seum, visitor center with hands-on dem-
onstrations, and laptop computers for all
students. With the CTI building, BSC
will increase its ability to respond to the
rapidly changing education and training
needs in North Dakota and address the
demand for skilled employees by national
and international energy companies.

Mike Hummel, president and general
manager of BNI Coal Inc. in Bismarck,
N.D,, says North Dakota’s skilled worker
turnover between 2008 and 2018 will be
staggering. An additional 250,000 are
expected to leave the industry nation-
wide during that time. With a huge retire-
ment facing the industry, BSC’s energy
programs are expected to expand rap-
idly with an enrollment of 1,500 expected
by 2010. Since 1999, growth has been
dramatic, with an enrollment increase

Bismarck College Erects New Building

g §

The $10 million Career and Technology Institute at Bismarck State College (BSC) will be the
first campus structure in the North Dakota University System designed to use products such
as FlexCrete concrete, which has a 70 percent fly ash content.

of more than 350 percent. Four-fifths of
approximately 500 energy students are
studying online. This upsurge has made
the Energy Technology Department the
largest on campus.

Cultured stone, stucco,
wallboard, shingles, floor
coverings, ceiling tile, paint,
and a host of other materi-
als containing coal byprod-
ucts will be integrated into
the design, which could earn
‘“green” or Leadership Envi-
ronmental Engineers Design
certification for its “human
friendly” construction.

Support from major utilities, such as Great
River Energy, has advanced the institute
project and provided incentive to build
a $4.5 million automated FlexCrete plant
in North Dakota by 2005-06. The com-
pany has developed a market for fly ash
and other byproducts that has propelled it
into the top four distributors in the coun-
try. Having a processing plant in North
Dakota would furnish the state with a
value added business, new jobs and entire
new enterprise within the energy industry.

Headwaters Resources of Utah and its sub-
sidiary ISG Resources Inc. buys most of
Great River Energy’s fly ash, which is used
as a replacement for cement in concrete.
Fly ash is also used to produce FlexCrete,
a product that minimizes energy needed
to heat and cool a building and supplies
more sound insulation than other build-
ing materials. Fly ash replaces some of the

@
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Bismarck College Erects New Building

Students can earn degrees and certificates in five energy specialties developed largely
through partnerships with utilities and energy associations across the country.

cement in the concrete mixture and makes
the building more fire-resistant.

Al Christianson, Great River Energy
business representative, says the Career
and Technology Institute will be a show-
case of the newest technology for turning
industry byproducts into marketable uses.

“The Career and Technology Institute will
be a monument to the fact that North
Dakota leads in the type of environmental
uses of byproduct”

BSC President Thigpen adds that support
from the state and federal level and the
community demonstrates a high level of
recognition that such a facility is needed
and will benefit the area and state.

The college recently received a $1.5 mil-
lion grant from the federal Economic
Development Administration. Basin
Electric Power Cooperative in Bismarck
gave a lead gift of $2 million to the capital
campaign, which is 70 percent complete,
Binek says. In addition to contributions
from other energy companies, the CTI
project has also gained financial support
from the North Dakota Legislature with
a $500,000 appropriation, plus contri-

butions from BSC employees and other For years, BSC has taught students how to generate electricity. Now they will be taught
individuals and organizations. how to use coal combustion products resulting from that generation.
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Cement Shortage

CEMENT SHORTAGE AND
PERFORMANCE-BASED SPECIFICATIONS:
WHAT [T MEANS FOR CCP PRODUCERS

By Carol Carder (on behalf of ACAA)

n Flash Reports on May 13 and again on June 6, 2004,

the Portland Cement Association (PCA) announced a

short supply of cement in several parts of the United

States, particularly the Southeast, Southwest, and the
New York/New England regions. Factors affecting the short-
age included heightened demand in residential construc-
tion, and factors affecting imports such as the booming
Asian economies and the skyrocketing rates and tight avail-
ability in shipping. Construction is a cyclical industry and
the United States depends on imported cement to fill the
gap between domestic production and fluctuating demand.
According to figures from the U.S. Geological Survey, 2003
U.S. Portland cement consumption was 107.5 million met-
ric tons. Of that total, 23.2 million tons or 21.6 percent was
imported cement.

In May and June, 2004, 23 states accounting for 48 percent of
cement consumption reported a shortfall in cement supply.
According to a PCA August survey, an additional six states
were also experiencing a cement shortage. The situation
was worse by the October survey, according to Ed Sullivan,
PCA chief economist. As October ended, 35 states were
experiencing a shortage.

“In our fourth quarter forecast, we expected mortgage rates
would rise to 6.5 percent, the tripping rate where housing starts
would decrease,” Sullivan explains. “Instead, the rate is still
hovering below six percent, so we don't see a lessening demand
until the first quarter of 2005”

In the long term, cement companies have announced plans to
expand manufacturing capacity by 19 million tons by 2009,
roughly a 20 percent increase in domestic capacity. However,
the companies will experience regulatory roadblocks in zon-
ing and permits that have to be in place by 2006 for the 2009
expansion to happen, according to Sullivan.

The American Coal Ash Association (ACAA) is encouraging
more replacement of Portland cement in concrete products
as a way to address the cement shortage. Many producers for
highway applications are already following the ASTM stan-
dards and replacing 20 percent of the cement with Class F fly
ash, according to Craig Plunk of Boral Materials Technologies
Inc., San Antonio, Texas, who is the ACAA communications
and marketing committee chair.
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Cement Supply Survey

As of October 2004

Research at the University of Wisconsin suggests a substitution
of up to 40 percent of cement with Class C fly ash may achieve
the same performance in concrete as 20 percent Class F fly ash. In
some cases, fly ash can replace cement in geotechnical applications
such as stabilizing subgrades or embankments or in flowable fill.

INDUSTRY SUPPORT OF PERFORMANCE-
BASED SPECIFICATIONS

The National Ready Mixed Concrete Association is spearhead-
ing a transition from the traditional prescriptive specifications
to performance-based specifications. NRMCA created the P2P
(Prescriptive to Performance) initiative to challenge architects
and engineers to address concrete specifications in terms of
functional requirements as opposed to controlling the specifics
of concrete mixtures and construction means and methods.

Ken Rear, vice president of research and support at Heidelberg
Cement Group Technology Center in Atlanta, Georgia, and
chair of NRMCA’s P2P steering committee, says of the prescrip-
tive specs, “Its difficult to make a blanket statement and say
15 percent fly ash, for instance, is good for every application as
each application is unique, and a ready mix producer should be
prepared to use the appropriate amount for that application”

The Canadians have had a performance-based specification for
concrete as an alternative for bids for the last 20 years, accord-
ing to Rear. The recently revamped Canadian code, published



Cement Shortage

in December, allows prospective bidders to bid the job on either
prescriptive specifications or performance-based specifications.

Historically, every state department of transportation (DOT) has
developed a prescriptive mix design for concrete. Many states
looked at their weakest links and produced a mix design that would
make an acceptable concrete with these inferior materials, accord-
ing to Jimmy Knowles, SEFA Group, Columbia, South Carolina.

“Actually, ready-mix producers following these prescriptive mix-
es have been producing concrete that outperforms the specified
strengths because most of the concrete isn’t made with the worst of
materials, so many times the state is performing unnecessary over
design,” Knowles stresses. “What the industry wants is moving to
a performance-based specification that would allow each concrete
producer to look at his set of concrete making materials and design
his recipe to optimally utilize the materials available to him?”

Rear adds: “What we are advocating is an alterative to prescriptive
mixes. We're saying, “You tell us how you want the concrete to per-
form and don't worry about what we put in it. We will guarantee
the performance based on your requirements.”

Many times the prescriptive specifications conflict with the per-
formance requirements, so the concrete producer is working with
a double standard. If he follows the prescriptive mix, he may not
attain the strength the specifications dictate, yet if he changes the
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mix, he doesn’t meet the prescriptive specification. If the concrete
producer, as a knowledgeable professional, has the option to use
50 percent fly ash and it’s appropriate for the required performance,
with performance specifications, he could change the mix to
50 percent fly ash replacement of cement content.

The P2P initiative recommends a parallel track of performance-
based specifications alongside the current prescriptive specifica-
tions to improve the way business is accomplished. NRMCA
believes performance-based specifications will foster innovation
and result in new technologies coming sooner to the marketplace.

A change to performance-based specifications requires a high-
er level of trust on the part of the architects and engineers and
proof of technical knowledge and quality-control methods on
the part of the producer and contractor. Producers and con-
tractors will need to better educate their work force as well as
providing excellent quality control.

ACAA views the move to performance-specifications as a posi-
tive influence that will permit ready-mix producers to use the right
amount of fly ash and other coal combustion products in produc-
ing superior concrete. Producers who have proven their technical
expertise and passed certification programs such as those spon-
sored by American Concrete Institute and NRMCA have the
ability to produce the best concrete for the application following
performance-based specifications.
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Production and Use Survey

ACAA ANNOUNCES COAL ASH
UTILIZATION INCREASE IN 2003

As in previous years, these 2003 figures are industry-wide

estimates based on voluntary data received from electric

utilities that are representative of the nearly 500 coal-fueled

utility power plants in the U.S.

n October 1, 2004, ACAA released coal combustion

product (CCP) production and use data for calendar

year 2003. The Association estimates an overall 2003

CCP production total of 121.7 million tons for all of
the various CCP types, compared to 128.7 million tons produced
in 2002, or a decrease of about a five percent.

As in previous years, these 2003 figures are industry-wide
estimates based on voluntary data received from electric utili-
ties that are representative of the nearly 500 coal-fueled utility
power plants in the U.S. The reduction in 2003 CCP production
is due, in part, to a corresponding reduction in the sampling data
that was available to perform estimate calculations. Total CCP
production can vary significantly from year to year. Estimated
production totals depend on the industry’s total amount of coal
burned, the ash content of the coal burned, and the extent of air
emission controls used.

CCP utilization for 2003 is estimated at about 46.4 million tons,
which represents a 38.1 percent overall CCP utilization rate. This
compares to 45.5 million tons used and a 35.4 percent utilization
rate in 2002. The increase in CCP tonnage use and correspond-
ing increase in utilization are consistent with wider acceptance of
CCPs in the building and construction industries. The increases
are also testimonials to the environmental, technical and eco-
nomic advantages that these materials present where each ton of
CCPs used is one less ton disposed.

On a tonnage basis, fly ash continues to be the largest contribu-
tor of all CCP types produced with 2003 fly ash production esti-
mated at 70.2 million tons. As has been the case in prior years, the
predominant use of fly ash in 2003 was as a substitute for Port-
land cement in concrete products where an estimated 12.3 mil-
lion tons were used. The total fly ash usage for 2003 is estimated
at 27.1 million tons compared to 26.5 million tons reported in
2002, an increase of about 2.3 percent. This increase is consistent
with the continued high demand for Portland cement in concrete
construction and a cement shortage in some areas of the U.S. In
economic terms, continued high demand and prices for Portland
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cement can cause an upward shift in the fly ash demand due to
typically lower prices for fly ash.

Bottom ash production also decreased in 2003 from 2002 with
production estimated at 18.1 million tons versus 19.8 million tons
in 2002. Bottom-ash utilization increased in 2003 to an estimated
8.2 million tons used versus 7.6 million tons reported in 2002, or
an increase of about 7.9 percent. Bottom-ash uses in structural
fills, embankments and mining applications were significant con-
tributors to this overall increase. In all, about 45.6 percent of the
bottom ash produced in 2003 was used.

Production of gypsum from flue gas desulphurization (FGD)
systems increased slightly in 2003 to an estimated 11.9 million
tons versus 11.4 million tons reported in 2002. Year-to-year
FGD gypsum production is tied to the sulfur content in the coal
burned and the resulting SO2 emissions that are “scrubbed”
during this air emission control process. The predominant use
of FGD gypsum in 2003 continued to be in the manufactur-
ing of wallboard. The 2003 FGD utilization rate is estimated at
69.7 percent with an overall use of 8.3 million tons.

Survey data is compared to other data available reflecting CCP
production. The Department of Energy’s EIA (Energy Informa-
tion Agency) database is used to compare data reported to DOE
and the voluntary data provided to ACAA. Extrapolations are
made to populate missing data to assure that ACA A’s information
correctly indicates trends and utilization rates.

Next year’s survey will revert to a simplified reporting format and
will be used by the Environmental Protection Agency to assess
the overall success of the Coal Combustion Products Partnership
(C*P?). Although the utilization trend continues to increase, both
ACAA and the EPA hope to encourage more widespread volun-
tary reporting in the future, as the industry strives to reach a goal
of 50 percent utilization by the year 2010.

The survey is available on ACAAs Web site at www.acaa-usa.org
by clicking “CCP Survey” on the homepage list of menu options. 0
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2003 Coal Combustion Product (CCP)

Aurora, CO 80014-3955 Email: Ifo@scas.usa.on =/ =S Production and Use Survey
FGD FGD FGD FGD
CCP Categories Fly Ash Bottom Ash Material Wet] Boiler Slag* |Material Dry FBC Ash*
Gypsum +| Other*
Scrubbers Scrubbers
CCP Production Category Totals** 70,150,000 18,100,000/ 11,900,000( 17,350,000 1,836,235 1,444,273 167,345 796,718
CCP Production Total 121,744,571
CCP Used Category Totals*** 27,136,524 m.mﬁ_mwm_ m.m@@_omo_ 484,412 1,756,004 QNmoo_ 0 263,623
All CCP Used Total 46,384,405
FGD FGD FGD FGD
CCP Use By Application**** Fly Ash Bottom Ash Material Wet] Boiler Slag |Material Dry FBC Ash
Gypsum Other
Scrubbers Scrubbers
1. Concrete/Concrete Products /Grout 12,265,169 298,181 65,593 0 15,907 34,284 0 0
2. Cement/ Raw Feed for Clinker 3,024,930 493,765 420,043 0 15,766 2,469 0 0
3. Flowable Fill 136,618 20,327 0 0 0 9,184 0 0
4. Structural Fills’Embankments 5,496,948 2,443,206 0 224,100 11,074 12,141 0 0
5. Road Base/Sub-base/Pavement 493,487 1,138,101 0 0 29,800 0 0 0
6. Soil Modification/Stabilization 515,552 67,998 0 704 0 114 0 188,708
7. Mineral Filler in Asphalt 52,608 0 0 0 31,402 0 0 0
8. Snow and Ice Control 1,928 683,556 0 0 102,700 0 0 0
9. Blasting Grit/Roofing Granules 0 42,604 0 0 1,455,140 0 0 0
10. Mining Applications 683,925 1,184,927 0 259,608 59,800 130,723 0 11,049
11. Wallboard 0 0| 7,780,906 0 0 0 0 0
12. Waste Stabilization/Solidification 3,919,898 30,508 0 0 0 0 0 49,217
13. Agriculture 12,140 3,534 32,518 0 0 2,295 0 0
14. Aggregate 137,171 512,769 0 0 31,600 6,299 0 0
15. Miscellaneous/Other 396,150 1,327,797 0 0 2,815 0 0 14,649
CCP Category Use Totals 27,136,524 8,247,273| 8,299,060 484,412 1,756,004 197,509 0 263,623
Application Use To Production Rate 38.68% 45.57% 69.74% 2.79% 95.63% 13.68% 0.00% 33.09%
Overall CCP Utilization Rate 38.10%

* As submitted based on 60 percent coal burn.
** CCP Production totals for Fly Ash, Bottom Ash, FGD Gypsum, and Wet FGD are extrapolated estimates rounded off to nearest 50,000 tons.
*** CCP Used totals for Fly Ash, Bottom Ash, FGD Gypsum, and Wet FGD are per extrapolation calculations (not rounded off).
**** CCP Uses by application for Fly Ash, Bottom Ash, FGD Gypsum, and Wet FGD are calculated per proportioning the CCP Used Category Totals by the same

percentage as each of the individual application types' raw data contributions to the as-submitted raw data submittal total (not rounded off).
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Putting Green Construction Using CCPs

PUTTING GREEN

CONSTRUCTION

USING COAL COMBUSTION
PRODUCTS (CCP)

By Maxim |. Schlossberg, Ph.D.

INTRODUCTION

Dependable recreational use of a turfgrass site requires a well-
drained root mix. Common mineral soils possess limited mac-
roporosity and do not support heavy traffic and use. For these
reasons, sand has become the medium of choice for construct-
ing golf course putting greens. However, there are disadvantages
in using sand for green construction. Foremost, sand is chemi-
cally inert and lacks internal porosity. Second, sand is dense and
expensive to ship long distances. Lastly, all but the finest-
textured sands lack water holding capacity and necessitate
frequent irrigation to maintain turfgrass vigor.

Researchers have amended sand with coal combustion products
(CCP) in attempts to overcome these soil physical and chemi-
cal limitations. Recent CCP amendment has increased capillary
porosity in sandy soils and total porosity in fine-textured soils.
Fly ash amendment of an acidic, excessively drained sand at rates
of 128, 254, and 384 tons/acre raised the water-holding capac-
ity, but lowered infiltration rates. Similarly, sizable increases in
capillary porosity and exchange capacity of FA-amended fine
and coarse sands have been reported, but often at the expense of
air-filled porosity and drainage.

Golf course builders and superintendents have inherent interest
in substitutes possessing equivalent stability and size of quartz
sand, but improved physicochemical properties. Bottom ash (BA),
a relatively inert and stable aggregate, is commonly produced in
the sand-sized fraction (0.05-2 mm). Fly ash (FA) is a finer CCP
(<0.05 mm) with a more highly-variable chemical makeup. Both
BA and FA possess lesser bulk densities than sand (values ranging
from 0.7-1.2 tons/m?®), and when used as a supplemental root mix
aggregate could minimize construction and transport costs.

Thus, considering the positive reports of CCP amendment of
sands, and the potential reduction in cost associated with use

of ubiquitous and inexpensive CCP, a simple investigation of
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Maxim J. Schlossberg, Ph.D.

Assistant Professor, Turfgrass Nutrition and Soil Fertility,
Center for Turfgrass Science, Penn State University,
University Park, PA.

bottom and fly ash as sand-substitutes in golf course putting
greens was initiated. The objectives of this study were to deter-
mine physical stability and overall ‘soil quality’ of CCP-amended
root mixes receiving compaction forces and culture typical of
golf course putting green use.

MATERIAL AND METHODS

Bottom ash (BA) and FA were provided by Georgia Power Inc.
Quartz sand and sphagnum peat moss were acquired at local
commercial outlets. Four experimental root mixes were formu-
lated: a control rooting mix (CON), containing eight parts quartz
sand (coarse, medium, and fine sands in proportions commonly
used in putting green construction: Table 1) to 2 parts peat moss
(v/v); and three CCP ‘experimental mixes. One root mix con-
tained BA as a substitute for sand and FA for silt/very fine sand
(BAFA); another root mix contained BA as a substitute for half
of the sand aggregate (v/v) and FA as a substitute for all silt/very
fine sand (BASFA). The third root mix treatment contained the
control quartz sand with FA as a substitute for the silt/very fine
sand sized particles (SFA).

Once homogenized, root mixes were constructed in 42-cm.
long sections of schedule 40, polyvinyl-chloride (PVC) pipe,
and established with creeping bentgrass (the fine textured
lawn grass featured on Wimbledon Centre Court, among
others). Putting green columns were maintained in a greenhouse
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Putting Green Construction Using CCPs

(Athens, GA), and half were regularly compacted by dropping
a 2.7-lb. cylindrical stainless steel weight onto each cylinder
turfgrass surface.

RESULTS AND TECHNICAL
CONSIDERATIONS

In 18 months of observation, general measures of turfgrass
health indicated no limitations of CCP as described root mix
substitutes. All simulated greens demonstrated rapid growth,
recuperation from compaction damage, and drought resistance.
These attributes are expected from root mixes that follow estab-
lished general construction guidelines, engineered to foster root
growth and drain rapidly.

More discriminative analysis of the CCP mixes revealed some
adverse traits and alterations over time, but it must be noted that
the conditions and scale of this greenhouse research were hardly
representative of a true green construction. Compaction signifi-
cantly lowered percolation rates of all putting greens compared
with those not compacted. However, the root mix containing sand
and 10 percent FA (SFA), demonstrated still lower percolation
rates than the other mixes and failed to meet accepted thresholds.
Due to the spherical shape and small size of FA, dispersion and
translocation (causing pore blockage) may limit application of
FA in green construction. However, columns containing BA
replacement for all sand or half the sand (BAFA and BASFA,

Stop Abrasion
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from Abresist Corporation reduce
the high cost of maintenance for
years in pipes, cyclones, ducts,
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respectively), demonstrated acceptable percolation rates over
the 18-month study, even when containing 10 percent FA (v/v).
Compaction-induced degradation of coarse textured BA was
observed at the surface of the putting greens after cumulative
compaction events, but this did not significantly affect percolation
in mixes having 100 percent substitution of sand by BA (BAFA).

It is important to note that the BA used in this study was a product
not benefited by modern sorting/screening technology. Granted,
the BA was screened to particle-size classifications shown in Table
1, prior to mix formulation. However, the BA particles used in this
study possessed various: mineralogy, degree of crystallization, and
inclusions of weakly aggregated FA. A field study, utilizing more
recalcitrant BA components and monitored over a greater time
period, would likely demonstrate more practical results.

Further differences observed among the control and CCP-root
mixes were metal concentrations released into leachate (drain-
age water). Fortunately, any putting green construction having
a root mix today (regardless of CCP use) will possess internal
tiles to recover putting green drainage and rout it to a drain
field, wetland, or irrigation impoundment. This minimizes
potential of ground water degradation, and may even recycle
valuable nutrients. Our study implemented unweathered FA
with a few trace element concentrations exceeding national FA
averages. Statistical analysis showed the FA used to be the major
source of trace element efflux, more so than the BA component.

-

- - L

Civil & Environmental Consulting
for Energy Generation Facilities




Putting Green Construction Using CCPs

Recent research has shown stockpiled (weathered) CCP to have
the most potential for beneficial use.

ECONOMIC CONSIDERATIONS

Successful putting green root mixes that demonstrate functional
longevity (>15 years) are nearly always formulated off-site, deliv-
ered by truck, and released directly on site. An average 18-hole
construction (or renovation) will require three to four acres of
putting green surface, equating to approximately 6,500 cubic
yards (5,400 m?) of well-compacted root mix. When using sand
as the primary aggregate under current convention, this require-
ment equates to ~10,000 tons of root mix. Because of the high
bulk density of sand-based mixes (one to two tons per cubic yard,
depending on water content), transport vehicles are often weight-
limited rather than volume-limited. Root mixes comprised of
BA can possess bulk densities 30 percent to 50 percent less than
sand mixes and may reduce transport costs comparatively.

Potential demand for putting green construction materials is dif-
ficult to estimate. The National Golf Institute (NGF) tabulated
250 golf course openings (18-hole equivalents) in 2003. A lower
2004 number is expected. However, renovation of established
courses boosts potential demand by 200 to 300 percent. This to-
tal potential demand represents a significant portion of current
annual BA production and handling, but cannot be realized until
actual demand for CCP in putting green construction exists.
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'Spreading. of sand-based root
mix over a golf course putting
green gravel bed.

CONCLUSIONS

The simple connotation ‘turfgrass’ implies use. Uninterrupted
enjoyment of quality turfgrass cover, preventing the need for
disruptive renovation procedures, requires a root mix that is
compaction-resistant, and continually well-drained with ample
air-filled porosity. This attempt to utilize CCP BA and FA as
substitute aggregates in golf course putting green construction
was novel, but hardly original. Coal cinders have historically
been utilized in the construction of golf course putting greens,
as well as drainage layers in bunker construction. Bulk density
of our BA-amended root mixes was 20 percent to 45 percent
less that observed of an ‘industry-standard’ control mix.
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Over the limited conditions imposed in this study, FA utiliza-
tion in putting green root mixes at rates investigated in this study
showed mixed results. Amendment (of this particular sand) solely
with fly ash (SFA) resulted in a slow-draining root mix. More care-
ful selection of both FA and sand can ensure compatibility and
minimize the likelihood of pore-clogging. Our results tend to
indicate a greater future application of BA to root mix construction
than FA, but further research may prove otherwise. Our results did
show synergistic attributes of FA and BA combination in putting
green root mix formulation. These root mixes maintained rapid
infiltration and hydraulic conductivity throughout the 18-month
experimental period. Though bottom ash demonstrated minor
instability under subjection to compactive forces, it is important
to note this BA product was not screened to optimize resiliency.

Considering the expected functional period of golf course putting
greens exceeds 15 years, our results prompt further investigation
of CCP for golf course putting green root mix inclusion.
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Table I: Formulated Volume Proportions and Particle Size Distributions of Experimental Putting Green Root Mixes.

Sand-sized Components

Coal Combustion Products

1-2 mm 0.5-1 mm 0.25-0.5 mm <0.25mm Fly Ash  Fly Ash and/or Bottom Ash
% by volume

Mix Type
CON 7 St 42°S 218 10S 0 0
BAFA 7 BA 42 BA 21 BA 0 10 80
BASFA 35S+35BA 21S+21BA 105S+10.5BA 0 10 45
SFA 78S 428 218 0 10 10

1-2 mm 0.5-1 mm 0.25-0.5 mm <0.25 mm Bulk density (BD)
Mix Type % by mass tons m”
CON 5.3+04 39.6+2.2 32.1+£1.3 23.1+£2.0 1.35+0.0
BAFA 4.0+0.2 33.1+0.1 243+0.2 38.5+0.6 0.74 £ 0.0
BASFA 5.7+£0.2 37.7+0.7 30.8+£0.7 25.8+0.8 1.03+0.0
SFA 5.7+0.1 419+0.9 345+0.5 179+ 1.1 1.34+0.0
Fly Ash 0 0 1.0+£0.1 99.0+0.9 1.20+0.1
USGA* <10% >60% <30%

T S, sand; BA, bottom ash; FA, fly ash.
9 1 + SE; means followed by sample standard error (SE).

* Approximate United States Golf Association (USGA) recommended distribution (1993).
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REGULATORY UPDATE

Government Agencies Play Important Role In

Increasing Coal Combustion Product Utilization

By John N.Ward, Headwaters Resource

Generators and marketers of coal combustion products have
many important allies in the effort to increase CCP utilization.
Academicians, technology developers and innovative users all
play a role in finding new and better ways to use CCPs. But one
ally stands out as unique: the Government.

Government agencies at the state and federal levels touch CPP
utilization in a variety of ways — as regulators, standards setters,
specifiers, and even as users of the material. The influence of
these agencies can be profound as shapers of markets.

In fact, the US. federal government was one of the earliest
adopters of modern fly ash utilization. Beginning in the 1940s
and ‘50s, the U.S. Bureau of Reclamation began using coal fly
ash in the construction of dams to moderate the heat of cement
hydration and thereby control cracking.

SPHERE SERVICES, INC.
Clinton, Tennessee

Over the years, other federal agencies have followed suit in
supporting the use of ash in concrete. The U.S. Army Corps
of Engineers has conducted extensive research and developed
numerous designs of concrete mixes that utilize fly ash. The
Federal Highway Administration has extensively supported
ash utilization in concrete for road construction — which cur-
rently constitutes one of the largest markets for fly ash sales.
(For instance, “Fly Ash Facts for Highway Engineers” - a joint
publication of FHWA and the American Coal Ash Association
- is a perennial best seller.)

The U.S. Department of Energy, in its role with the nation’s fos-
sil fuel infrastructure, also provides substantial support to the
CCP industry. And, the most recent high profile government
agency to increase promotional support for CCP utilization
is the Environmental Protection Agency.

(800)-314-8613
www.sphereservices.com
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within the western United States

in applications that are technically
proven, environmentally and socially
beneficial and commercially viable.
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Since 1984, EPA has issued Comprehensive Procurement
Guidelines advocating the beneficial use of coal combustion
products. But recently, the Agency ratcheted up its efforts
through the creation of the Coal Combustion Products Part-
nership (C2P2). Part of EPA’s Resource Conservation Chal-
lenge, C2P2 features a challenge program, numerous barrier
breaking activities, publications and workshops.

Support from federal agencies can have a significant trickle-
down effect as state agencies and even private industry looks
for guidance. The trickle-down effect becomes even more
pronounced at the state level.

State departments of transportation are often key players in
CCP utilization. As the managers of most highway construc-
tion, these departments determine concrete specifications
that are often adopted by counties and municipalities. And
because large volumes of concrete are produced according
to these state-accepted specifications, many private sector
concrete projects often adopt similar approaches.

The result is something of a patchwork of regulation. While
all states allow the use of fly ash in concrete, there are differ-
ences in the amounts allowed and different limits on vari-
ous chemical and mechanical performance characteristics
of the ash.

Over the past several years, most state departments of trans-
portation have been loosening their specifications, allow-
ing greater amounts and wider varieties of ash to be used.
CCP industry representatives work closely individual state
departments — as well as through standards setting organi-
zations such as the American Concrete Institute and ASTM
(American Society for Testing and Materials) — to promote
the effective use higher volumes of CCP materials. It is likely
that this effort will continue on a state-by-state basis in order
to ensure that specifications conform to the performance
capabilities of the coal ash that is locally available.

Government agencies also continue to fulfill their regulato-
ry missions, of course. The most prominent effort currently
under way is a study by the National Research Council that is
examining the health, safety and environmental risks of us-
ing coal combustion products in mine placement and mine
reclamation. A panel of independent experts began meet-
ing in late October to conduct the study. The panel’s report
- to be published in several months or more - is expected
to guide on-going decision-making within the Environmen-
tal Protection Agency regarding potential regulation of this
particular use for CCPs. O

John N. Ward is vice president of marketing and government
affairs for Headwaters Resources and serves as co-chairman
of the American Coal Ash Association’s Government Relations
Committee. Headwaters Resources is one of America’s largest
manager and marketer of coal combustion products, serving
more than 100 coal-fueled power plants nation wide. He can
be reached at (801) 984-9441.
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Synthetic Materials (synmat) specializes

in the dewatering of synthetic gypsum slurries to produce
gypsum cake. Synmat is involved in all aspects of synthetic
gypsum production, marketing and transportation. By taking
ownership of the gypsum in slurry form and providing the
capital for the gypsum dewatering facility, Synmat eliminates
gypsum production risk from the utility and meets the needs

of our customers in gypsum board, cement and agriculture.

PO. Box 87, 244 0Old Highway 149

Cumberland City, TN 37050

Telephone (931) 827-4075 info@synmat.com
Fax (931) 827-4125 www.synmat.com
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ACAA MEMBERS

(AS OF DECEMBER 15,2004)

A.W. Oakes & Son, Inc.
Activation Resources Int’l, LLC
ADA Environmental Solutions
AES Puerto Rico
Allan Babcock, Honorary
Ameren Energy Fuels & Services
American Electric Power
Ash Recovery Technology, LLC
Barzin Mobasher, Individual
Boral Material Technologies Inc.
Center for Energy & Economic
Development (CEED)
Charah, Inc.
CINERGY

Great River Energy
Headwaters Resources

Holcim (U.S.) Inc.

Howard Humphrey, Honorary
Indianapolis Power & Light Co.
Ishwar Murarka, Individual
James Burnell, Honorary
James Merkel, Honorary
James Plumb, Honorary

Jim Weeks, Honorary

Joseph Pound, Honorary
Kansas City Power & Light Co.
Lafarge NA

Lehigh Cement

Public Service of New Hampshire

Rio Bravo

Salt River Materials Group

Salt River Project

Santee Cooper

Seminole Electric Cooperative, Inc.
Separation Technologies, Inc.
Simon Prins, Honorary

South Carolina Electric & Gas
Southern Company

Southern Illinois Power Cooperative
Southern Illinois University
Sphere Services, Inc.

Sunflower Electric Power Corporation

Thanks to our renewing members for your support and participation during 2004. We look
forward to 2005 and greet new members joining the ACAA team in support of its efforts to
promote and increase CCP utilization. Welcome!

Claude Brown, Honorary

Combustion Products Management, Inc.

Craig Cain, Honorary
Dairyland Power Coop.

Dale Baker, Honorary
Dennis Jones, Honorary
Detroit Edison

Don Saylak, Individual
Duke Energy Corporation
Dynastone

DYNEGY Corporation

EMC Development LLC
FlyAsh Direct

Freeman Energy Corporation
Fremont Department of Utilities
Full Circle Solutions, Inc.
GAI Consultants, Inc.
Gerard Gambs, Individual

Golder Associates, Inc.
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LB Industrial Systems, LLC
LG&E Energy

LMS Environmental Contracting, Inc.

Lower Colorado River Authority
MacAwber Engineering Inc.
McDonald Farms Enterprises, Inc.
Mirant Mid-Atlantic
Montana-Dakota Utilities Co.
MRT - A CEMEX Company
Muscatine Power & Water
Nebraska Ash
Nebraska Public Power District
Oscar Manz, Honorary
Pittsburgh Mineral

& Environmental Technology, Inc
Pozzi-Tech, Inc.
PPL Generation, LLC
Progress Energy

Public Service Enterprise Group

Synthetic Materials - SYNMAT

Tarun Naik, Individual

Temple-Inland Inc.

Tennessee Valley Authority

Texas GENCO

The Ohio State University

The SEFA Group

Trans-Ash

United States Gypsum Corporation
University of Kentucky - CAER
University of North Dakota - EERC

W. Lee Daniels, Individual

We Energies

West Virginia Water Research Institute
Western Greenbrier Co-Generation LLC
Western Research Institute

Xcel Energy
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Organizations of which ACAA is a member...

AMERICAN COAL COUNCIL (ACC) @ ACAA

www.AmericanCoalCouncil.org

AMERICAN CONCRETE INSTITUTE (ACI)
www.Concrete.org

AMERICAN CONCRETE PAVING ASSOCIATION (ACPA)
www.Pavement.com

CHICAGO CLIMATE EXCHANGE (CCE)
www.ChicagoClimatEx.com
e A

COAL COMBUSTION PRODUCTS PARTNERSHIP (C?P?)

www.epa.gov/epaoswer/osw/conserve/c2p2 L.
ACAA salutes the continuing

COMBUSTION BYPRODUCTS RECYCLING CONSORTIUM (CBRC) efforts of its affiliated
www.nrcce.wvu.edu/programs/CBRC/index.cfm org izations to better the
ENVIRONMENTAL COUNCIL OF CONCRETE ORGANIZATIONS vironment and enhance solid
ECCO waste material recycling,

( )

www.ECCO.org I technology and

commercialization.
GREAT LAKES BY-PRODUCT MANAGEMENT ASSOCIATION

(GLBMA)

www.GLBMA.org

NATIONAL CONCRETE BRIDGE COUNCIL (NCBC)
www.Cement/Bridges

SUB-BITUMINOUS ENERGY COALITION (SEC)
www.SubBitumenousEnergyCoalition.org

The ACAA Educational Foundation is a Member of the...

US Green Building Council (USGBC)
www.USGBC.org

oal Ash Technology Call for Papers

abstract deadline: 1 July 2005
Conference 2006 early May 2006
Central England Location, United Kingdom

possible submission topics (list not exhaustive):

research & development regulatory issues
sustainable construction co-combustion
environmental issues case studies .

applications for coal ash barriers to use
FGD and synthetic gypsum  soil stabilisation

contact for submission guidelines:

Dr Lindon Sear please note:
UKQAA, Regent House, Bath Avenue
Wolverhampton, West Midlands, WV1 4EG, UK further details and website address
Tel: +44 (0) 1902 810087 Fax: +44 (0) 1902 810187 to be announced Spring 2005
email: conference@ukqaa.org.uk
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The World of Coal Ash (WOCA) is a single event combining the symposia previously offered separately by the American Coal
Ash Association and the University of Kentucky Center for Applied Energy Research (CAER). This new conference will focus on a

wide variety of topics ranging from basic information to technical presentations. Opportunities for sponsorship and exhibiting exist.

To find out more about the meeting and how your organization can become involved, go to the web site at:
www.worldofcoalash.org.

CONTACT:

Marybeth McAlister, University of Kentucky Center for Applied Energy Research
Phone: 859-257-0224, Fax: 859-257-0360, E-Mail: mcalister@caer.uky.edu
or
Michael MacDonald, American Coal Ash Association
Phone: 720-870-7897, Fax: 720-870-7889, E-Mail: info@acaa-usa.org

Available June, 2005

The Learning Module on Traditional and
Non-traditional Uses of CCPs is a web-

T 5 based, independent study tool, developed
f with the University of New Brunswick,
1 o J Department  of  Civii  Engineering.

Designed for students and professionals
with an interest in knowing more about
CCPs: their origins, physical & chemical
characteristics and the performance
qualities they impart to different
applications.

ASSUCIATION OF
CANADIAN INDUSTRIES
RECYCLING COAL ASH

We put our resources at your fingertips: http://www.circainfo.ca/resources.htm

Coal Combustion Products Video Series introduce the benefits of CCPs to Industry
Professionals, Engineering & Technical Students and the General Public.

CIRCA Fact Sheets describe the technical, performance and environmental benefits of Coal
Ash in specific applications.

“Recognized for improving the responsible use of CCPs in Canada”
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April 11-15, 2005
Lexington, Kentucky USA

Lexington Center’s
Heritage Hall/Hyatt Regency

“Regulation, Risk, and Reclamtion with Coal Combustion
By-Products (CCBs) at Mines: A Technical Interactive Forum”

IN CONJUNCTION WITH THE WORLD OF COAL ASH

The CCB Steering Committee sponsored by the USDOI Office of Surface Mining will conduct its
5" Technical Interactive Forum on CCB placement at mines. This forum is made up of invited speakers
who will provide technical summaries on projects related to the following issues: (1) Case Studies of
CCB Mine Placement Design, Implementation, and Monitoring; (2) Leachate Studies used to Evaluate Risk
at Mines; and (3) Status of Regulation of CCB Placement at Mines. A panel discussion at the end of each
session will allow the audience to question the speakers and provide additional input on the issues presented.

Registration is available on line at www.worldofcoalash.org.
For more information contact Kimery Vories at (618) 463-6463 x 103 or kvories@osmre.gov.

www.worldofcoalash.org

NEBRASKA ASH COMPANY
AND
PLAINS POZZOLANIC
A Full Service Contractor
MARKETING
STORAGE
LAND FILL

of
Coal Combustion Products

PO Box 80268
Lincoln, NE 68501

(402) 434-1777

e Ash at Work Winter/Spring 2005

ndustry?
Do it professionally, and with style.

Lester Publications brings more than 50 years
combined experience to you, offering outstandin
personal service and quality in the areas of:

 Trade Publications
o Creative Advertising
 Advertising Sales

with Lester Publications,
g the right people today.
866) 953-2189.
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April 11-15, 2005, Lexington, Kentucky USA

Unburned Carbon
Invited to Join World
of Coal Ash

The U.S. Department of Energy’s
annual Conference on Unburned
Carbon on Utility Fly Ash, which

is in its tenth year, has been
invited to join the World of Coal
Ash Conference in Lexington. Its
addition to the WOCA conference,
along with the American Coal

Ash Association, the University of
Kentucky Center for Applied Energy
Research, and the U.S. Department
of Energy’s Office of Surface
Mining, the Unburned Carbon
Conference would complete a

comprehensive analysis of coal ash.

Pending final DOE approval, the
Conference is expected to be held

on Wednesday, April 13, 2004 in the
Kentucky Ballroom of the Lexington
Convention Center as a separate track
in the World of Coal Ash Conference.

Registration for the one-day Unburned
Carbon Conference is $100 before March
1, 2005 and $125 after that date, and
registrants for the UBC conference will
be free to attend any World of Coal Ash
Conference presentations for that day.
Registration for the full World of Coal
Ash Conference, including the UBC
conference, is $425 before March 1,
2005 and $585 after that date.

For further information on the status

of the Unburned Carbon Conference,
please contact Gretchen Tremoulet
(859-257-0355; gtremoulet@caer.uky.edu).

Lexington Center’s Heritage Hall/Hyatt Regency

What is the

Unburned Carbon
Conference?

The Conference on Unburned
Carbon on Utility Fly Ash has
become an annual forum

for discussing combustion
modification as a means to
reduce NOx emissions and
the consequent increase in
carbon content of fly ash.
This conference, considered by
many to be the premier event
in this field, has served for
the past nine years to keep
attendees abreast of the
regulatory, technical, and
economic issues surrounding

high-LO1 fly ash.

www.worldofcoalash.org

PRB Fly Ash (Powder River Basin)

FBC Fly Ash (Fluidized Bed Combustion)

« Hazardous Incinerated Fly Ash with Chemistry

Controlled Low-Strength Material (CLSM)

Conditioned Fly Ash with \Water for Land Filling

RCC (Roller Compacted Concrete)

Processing Fly Ash for Many Other Industrial Uses

i “We have not encountered a

material we cannot process.”
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Complete Ash Handling, .
Processing
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- and Marketing Services -
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902-245-1393 -
www.charah.com ::

David P. Beck, PE
Manager, By-Products

139 E. Fourth Street
INERGY.
P.0. Box 960 ®

Cincinnati, OH 45201

davidbeck@cinergy.com

Ph. 513/287-3336 Cinergy Corp. is a major energy producer utilizing over
30,000 million tons of coal annually in electrical generation.

Howard S. Lewis The products from coal combustion, including cenospheres,

Senior Engineer bottom ash, fly ash, gypsum and scrubber solids, are currently

1000 E. Main Street . . . ) ) .
Plainfield, IN 46168 being used in many commercial and industrial applications. For

P additional information on the availability and location of these
howard.lewis@cinergy.com duct it four Ci iati
Ph. 317/338-1661 products, contact one of our Cinergy representatives.

Superior Solutions

for Fly Ash Challenges

A great solution to avoid fly ash disposal. Carbon Burn-Out, Progress
Materials Inc.’s patented technology, converts coal-combustion fly ash into
a highly marketable product for the concrete and construction industries.

PMI's proprietary technology offers some distinct environmental advantages.
Not only is Carbon Burn-Out a zero-waste process, it returns recovered heat
back to power plants, making them more fuel efficient. Plus, it assists with

existing and future environmental issues including ammoniated ash, mercury

and CO,.

Why not sell your fly ash instead of just managing it? To learn P M I
more about Carbon Burn-Out technology and other PMI solutions,

give us a call at 727.824.6689 or visit us at progressfuels.com/ash. A Progress Fuels Company
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Coal Combustion Products

. 3 1

- - ' -
Generating value with hualdlng products creale-d from by-products. J‘-'-.'. A I;lll:l-hﬂ:- leader hu-ldmg T -
ratefals—and the lsgest proseder of cement and cement-elated products in North America— Lafarngs & one .
of the continent's L -;:Et: markesers of fiy ash and nther CCPs. We uwse them in cement, concrete ahd dogsall
products fior strength and density. We use them in grouting, moetaes, stuccos and other materials e promote
thair i=e n geotechnical spplications — to stabilize soils and aggregate bases, oreate engineened stnuctural fills,
recycle biluminols pavement into noad bases. and even dry out muddy cor ticn sifies

If yourre looking for a refiable partner o market your CCPs, ok 1o the company that's creating new valkue 4 "'""‘fl

krom @ malenal &5 old as the hils. For mone information, contact Shned Kabes, Regional Product Manager - Ash LAFARGE
at 1-R00-A82-579% or vl us ne a1 v lafamenorthamenca.con KOATH AMIEICA -J
0008 | ahasge Wi tR A ’




America’s Leading

MANAGER AND MARKETER

Developing
TECHNOLOGIES
for fly ash quality

* Ammonia Removal
¢ Carbon Fixation

Introducing

PRODUCTS

for increasing ash utilization

* FlexCrete™ Aerated Concrete
* Mortars, Stuccos and Concrete Blocks
* Innovative solutions for FGD material and off-spec ash

Expanding

SYSTEMS

for coast to coast marketing

* Nationwide Network of Source Locations and Terminals
Marketing Millions of Tons Annually for Traditional Concrete Production

Providing

SERVICES

* Landfill design, construction, operation and closure
* Environmental site assessment and permitting  [*

1-888-236-6236 H EIA\ DWATERS www.flyash.com

RESOURCES






