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Effort In, Value Out
By Kenny Tapp, ACAA Chair

Message from the ACAA Chair

I t’s an oft-repeated refrain: you get out of  something what 
you put into it. That dictum is seldom more applicable than 
for associations, where personal involvement and effort can 
build knowledge, professional contacts, and leadership  

ability—all while benefiting a larger cause.

The American Coal Ash Association has long operated with a 
streamlined professional staff, aided ably by members at all levels 
of  their respective organizations who have willingly volunteered 
their time and expertise to work on issues that are of  importance 
to us all. In this way, ACAA’s comparatively small membership 
has managed to project an outsized voice and influence policies 
at the federal, state, and local levels that have helped preserve the 
very existence of  the coal ash beneficial use industry.

As on Capitol Hill, the committees are where the action is. 
ACAA has three standing committees—Government Relations, 
Technical, and Communications and Membership—all of  which 
are “staffed” by ACAA members who have committed their 
time and services voluntarily. Collectively, these committees 
drive the work of  the association and its value to the member-
ship. Committee participation is open to employees of  member 
companies in good standing. Consider this an open invitation to 
contact the Committee chairs listed below to ask how you may 
contribute.
•	Communications and Membership, chaired by Travis Collins, 

of  National Minerals Corporation, oversees all programs 
involving formal information dissemination on behalf  of  the 
association. The Committee reviews and makes recommenda-
tions for acceptance on all new applications for membership, 
as well as on membership classes and dues structure as war-
ranted. Travis can be contacted at travis@nmcflyash.com.

•	The Technical Committee, chaired by Rafic Minkara, of  Boral 
Resources, oversees all programs of  a technical nature. Its 

members serve on industry standards-setting bodies; generate 
technical commentary on agency rulemakings; and produce 
papers and conduct workshops and seminars to help members 
and external customers understand the practical implications 
of  agency rulings and standards updates. Rafic can be con-
tacted at rminkara@boral.com.

•	Government Relations, chaired by John Ward, oversees all  
programs involving interface with federal, state, regional, 
and local government agencies. The Committee monitors 
regulatory and legislative developments concerning coal ash 
beneficial use; coordinates input from ACAA members for 
comment letters to regulatory agencies; and prepares and 
delivers testimony before governmental bodies. John can be 
reached at wardo@wardo.com.

The above are, in fact, just a partial description of  the duties 
these committees carry out. The Technical and Government 
Relations Committees, in particular, liaise heavily with allied 
organizations to ensure that our messages are aligned and carry 
the most forceful impact.

Whether we like it or not, the coal ash beneficial use industry is 
under constant attack from an array of  forces—some willfully 
uninformed, others merely ignorant. Environmental non-
governmental organizations (“ENGOs”), the media, regulators, 
legislators, and the public all need to be constantly educated as 
to the science and the facts about coal ash beneficial use—or our 
industry could perish.

The American Coal Ash Association wants you to “ask what you 
can do for your association.” Please consider stepping forward 
and volunteering to help ensure the future of  our industry—
truly one of  the great environmental success stories of  our time. 
I thank you in advance.
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Message from the ACAA Executive Director

BYLAWS OF THE AMERICAN COAL ASH  
ASSOCIATION INC.
Article I
Section 2. Mission. The Mission of  the American Coal Ash Association 
is to advance the management and use of  coal combustion products in ways 
that are environmentally responsible, technically sound, commercially  
competitive, and supportive of  a sustainable global community.

I realize that the readers of  ASH at Work understand this 
statement and may feel they need not be reminded. However, I 
wanted to call attention to one of  the most important activities 
of  the ACAA that supports this mission—the annual survey 
of  the production and use of  CCPs. In the late 1960s, as this 
association was born, the first attempt at a survey emerged. This 
first crude version of  the survey attempted to discover what was 
being produced and used. It has since evolved and developed 
into a broad and detailed report that has served as the barometer 
for the beneficial use industry. The survey is not intended to 
detail the factors that cause changes within any specific product 
category or use. We do not have the resources required to make 
such in-depth analysis. The survey is intended to demonstrate 
trends over time. When we can tie these trends to major events 
such as the dramatic change in federal regulatory interest and 
anti-coal activism in 2009, we include evaluation of  those factors 
into our analysis of  beneficial use progress.

In order to create this report, we ask major generators of  coal 
combustion products to report their data. Thankfully, most of  
the major generators respond positively to this request. Much 
of  the data we seek is already collected and reported to the 
Energy Information Administration (EIA), an agency of  the U.S. 
Department of  Energy. EIA 923: Power Plant Operations Report is 
a mandatory report. Production and use is reported in Schedule 
8 of  that report. This data is eventually publicly available on the 
EIA website but can be delayed by as much as two to three years. 
Also, the data as presented does not clearly show the production 
and use according to material type and specific beneficial use. 
While individual states have their own reporting requirements, 

no state has a reporting that details production and use tied to 
beneficial use markets. Therefore, the ACAA report is regarded 
as the bellwether document on CCP production and beneficial 
use. It is regularly cited by a wide variety of  organizations and 
groups, including regulators, researchers, environmental media, 
activists of  all stripes, and the general public. 

ACAA takes great care to protect submitted data. We have 
engaged a trusted third party, the Brattle Group, to receive 
data. A memorandum of  understanding containing  
strict confidentiality language is the cornerstone of  this 
relationship. The ACAA never sees individual company data. 
Brattle receives and aggregates data. This data is organized 
into the format that we have used now for several years. 
Once this draft is generated, the ACAA works with  
Brattle to identify anomalies. We follow up with “sanity 
checks,” where necessary, factoring in market activity within 
specific uses.

Periodically, we are asked to provide data broken down by 
state. We have elected not to do so as this might reveal activity 
that can be easily tied back to specific companies, violating 
confidentiality and creating anti-trust concerns. We only report 
on a national scale.

Without the data submitted for the annual ACAA survey, we 
would be unable to achieve our stated mission. How are we 
to speak up on behalf  of  beneficial use if  we cannot obtain 
hard data to describe the scope of  beneficial use activities? 

To those generating utilities reporting to the survey, we thank 
you. Because of  your contributions, we are able to speak 
confidently about the state of  CCP beneficial use. To those 
who are not currently contributing, we urge you to participate 
when the 2019 survey begins in March of  2020. More than 
ever, we need to accurately portray trends in beneficial use if  
we are to preserve decades of  progress and continue to fulfill 
our mission.

Thanks a lot!
By Thomas H. Adams, ACAA Executive Director
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Sustainable Use of FGD Materials 
in Mine Reclamation: Research to 
Commercialization
By Tarunjit Singh Butalia, Ph.D., P.E.; Jason Cheng, Ph.D., P.E.; and Robert Baker

This article highlights the use of  coal combustion residues, particularly flue gas desulfurization (FGD) materials, for sustainable reclamation of  legacy 
abandoned coal-mined lands—from the research phase to demonstration scale to the commercialization of  the technology.

Feature

D uring the 1950s and 1960s, America’s post-WWII 
economic boom was in full swing without much 
regard for the environmental impacts associated with 
industrial activities such as coal mining and coal-

powered generation. In this era, mine reclamation required only 
the planting of  trees on impacted surface-mined lands, but not 
the elimination of  pits and highwalls or addressing water qual-
ity concerns. Coal-fueled power plants were being constructed 
across Ohio to utilize its abundant coal resources for power pro-
duction. During this time, power plants emitted many pollutants 
that may have contributed to acid rain and other local air quality 
problems. In the 1970s several landmark federal environmental 
legislative initiatives were passed, including the Clean Water Act, 
Clean Air Act, and Surface Mine Reclamation and Control Act. 
Over the next couple decades, measureable improvements on the 
ground, in the water, and in the air were achieved by the mining, 
power generation, and other industries.

Amendments to the Clean Air Act in the 1990s strengthened 
power plant emission standards, requiring many generators to 
adopt flue gas scrubbing technologies to improve air emissions. 
As a result of  this legislation, coal-fueled power plants in Ohio 
equipped with scrubbers produced significant amounts of  FGD 
material. By 2009, three power plants in eastern Ohio produced 
approximately 4.2 million tons of  FGD materials per year using 
lime-infused wet and forced-air oxidation scrubber techniques 
to reduce SO2 emissions and comply with air quality regulations. 
Ohio State University (OSU) researchers determined that:
•	By 2012, five power plants would annually produce approximately 

10 million tons of  FGD material as a result of  amendments to the 
Clean Air Act mandating a reduction in SO2 emissions;

•	During this period, 90% of  Ohio’s power generation was from 
coal-fueled power plants; and

•	Landfilling the FGD material was expensive, at an estimated 
$20-$30 per ton for capital costs and $2-$3 per ton for  
operating costs.

A limited quantity of  this material was being beneficially used in 
the production of  wallboard, agricultural applications, and mine 

reclamation. In 2012, about 5% of  the FGD material generated 
in Ohio was used for reclamation applications.

Use of FGD Materials at Ohio Coal Mine Sites
To address this increase in the FGD residual material and the cost 
of  landfilling in Ohio, OSU researchers completed a Phase I study 
titled FGD By-Product Utilization at Ohio Coal Mine Sites: Past, Present, 
& Future in collaboration with state and federal agencies, utilities,  
marketers, and trade groups. OSU researchers advanced the idea 
of  providing a high-volume beneficial use of  solid products  
generated from SO2 control technology to reclaim nearby  
abandoned mined lands as an option in place of  expensive  
landfilling. The overall objective of  the initial research was to 
increase the high-volume utilization of  FGD material for  
reclamation at Ohio coal mine sites in a manner that was  
economically viable and beneficial to the environment, the public’s 
health and safety, and the generating companies. In this Phase I 
study, OSU reviewed the existing information, conducted FGD 
material and site characterizations, gathered stakeholder inputs, 
and made recommendations for carrying out two full-scale 
demonstration projects. The use of  FGD materials at mine sites 
became a strategic focus area of  research and development for the 
Ohio Air Quality Development Authority’s Coal Development Office 
(OCDO) for the next few years, and OSU was the recipient of  Phase 
I, Phase II, and Phase III research grants from the agency.

According to the Ohio Department of  Natural Resources - 
Division of  Mineral Resources Management (ODNR-DMRM), 
Ohio has over 200,000 acres of  unreclaimed strip-mined lands 
that contribute as much as 250 tons of  sediments per acre per 
year into streams and lakes. OSU researchers determined that 
hundreds of  miles of  potentially dangerous highwalls (heights 
ranging from 50 feet to 100 feet) in close proximity to coal-
fueled power plants remained unreclaimed, and reclamation 
funds from the state to address these sites were very limited. The 
end user of  mined land reclamation resulting from this benefi-
cial use could realize a savings of  $10,000-$20,000 per acre. In 
most cases this would be Ohio’s coal mine regulatory authority, 
ODNR-DMRM.
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OSU researchers used a site selection matrix and chose two 
mining sites for the large-scale FGD placement demonstration 
projects, one near the Conesville Power Plant in Coshocton 
County and the second near the Cardinal Power Plant in 
Jefferson County. The sites that rated highest in the matrix 
criteria were in close proximity to the power plant (less than two 
miles), located on private property owned by the utility company, 
used existing haul roads for site access, and were environmentally 
isolated. Laboratory testing found that coal combustion residues 
(CCRs) such as fixated FGD, fly ash, and FGD gypsum in vari-
ous combinations had relatively high shear strength and could 
be used as backfill for reclamation of  unreclaimed highwall/pit 
complexes, providing stable slopes regardless of  the combina-
tions used. The data collected from a series of  leaching tests to 
evaluate the release of  environmentally concerned constituents 
from the material also confirmed that these CCR materials could 
be used safely as backfill material in a beneficial use application 
in coal mine reclamation. Both demonstration sites were fully 
instrumented with monitoring wells to capture background water 
quality data prior to construction, and monitoring continued 

during construction and for a period of  five years following 
completion of  the construction.

The Cardinal Star Ridge site located in Jefferson County had an 
active mine permit that included legacy mined land (see Figure 1). 
Approximately 500,000 tons of  FGD gypsum was placed at the 
site, which reclaimed 10 acres of  legacy highwall/pit complexes, 
augmented by backfilling of  the active mine highwall to meet 
the approximate original contour requirements. The site was 
completed in 2015 (see Figure 2).

The Conesville Five Points site is located in Coshocton County 
at an abandoned mine land site near the AEP Conesville Power 
Plant, which contained several miles of  unreclaimed highwalls 
and pits (see Figure 3). Approximately 1.6 million tons of  coal 
combustion residues (primarily stabilized sulfite FGD and FGD 
gypsum) were placed at the site, which reclaimed 22 acres of  
legacy pit complexes and eliminated 2,400 linear feet of  unre-
claimed highwall, returning the legacy mined area approximately 
to its original contours.

Figure 1. Cardinal Star Ridge site prior to and during FGD placement.

Figure 2. Cardinal Star Ridge site final reclamation.

Figure 3. West portion of Five Points prior to and during FGD placement.
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The site was encapsulated with low-permeability sulfite FGD 
and soil material (see Figure 4) and reclaimed following the 
Appalachian Regional Reforestation Initiative. This forestry 
reclamation approach is characterized by the use of  local end 
dumped spoil piles placed in an interlocking manner to encour-
age saturation, limit off-site erosion, and provide a medium that 
promotes tree survival and growth (see Figure 5).

In 2016 tree-compatible grasses were planted to prevent erosion, 
along with a mixture of  deciduous trees and conifer seedlings 
(see Figure 6).

Figure 4. Encapsulation.

After the first growing season, survivability of  the planted trees was 
calculated at 73%. A second tree survey at the site was completed in 
2018. Based on the 2018 stem counts, the estimated density of  live 
trees across the site (including any volunteers) was approximately 
488 trees per acre. Survivability of  the planted trees increased to 
89% after the second growing season as a result of  the volunteer 
trees, which is attributed to natural succession (see Figure 7).

Environmental monitoring has led to observations of  short-
term water quality impacts. However, further analysis has shown 
these impacts are primarily the result of  modified groundwater 
paths due to backfilling and not the FGD material used for the 
backfill. None of  the constituents monitored have exceeded the 
upper limit set by regulatory authorities in Ohio for the benefi-
cial use of  CCRs in mined land reclamation.

These projects have now progressed from the research and  
demonstration phases to a viable commercialization phase  
implemented by the local utility company at two additional sites 
near the Conesville Power Plant to eliminate an additional  
5,000 feet of  highwall and reclaim 100 acres of  abandoned 
mined land. This approach has proved to be economically advan-
tageous compared to the capital costs associated with building a 
landfill and the high costs for traditional mine land reclamation. 
More information can be obtained at the OSU Coal Combustion 
Products Program website at https://ccp.osu.edu/.

Figure 5. Interlocking spoil piles.
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engineering, with a specialization in environmental engineering 
and water resources. He is a registered professional engineer 

whose research interests include applying principles of   
geochemistry in exploring the beneficial use of  industrial wastes 
and assessing the associated environmental responses.

Robert Baker is a graduate of  the School of  Natural Resources 
at The Ohio State University and has over 40 years’ experience in 
the field of  coal mine reclamation. After retiring from the Ohio 
Department of  Natural Resources, Division of  Mineral Resources 
Management in 2005, where he served in several managerial  
positions, he has been working as a consultant to OSU since 2009. 
He has been involved in coal mining and reclamation research 
projects and field demonstration projects that beneficially use coal 
combustion products for reclamation of  coal mine sites.

Figure 6. Forestry reclamation approach.

Figure 7. Evidence of volunteer black walnut trees in background.
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EPRI Researches Emerging 
Beneficial Uses
By Ben Gallagher, P.E.

Feature

T he power industry has a long history of  investigating 
beneficial uses of  coal combustion products (CCPs). 
Industry research traditionally has looked at the largest-
volume applications because avoided cost of  disposal 

has been a top consideration. While research into large-volume 
uses is still important, recent research also has focused on 
smaller streams of  CCPs, such as spray dryer absorber materials, 
that are considered “off-spec” for concrete use and for which 
other beneficial uses are not available.

In addition, research has expanded to include complementary  
uses that exist alongside large-volume applications. Complementary 
uses are likely to become more important in cases in which fresh or 
harvested CCPs are processed for use; multiple products can be 
produced, each for a different beneficial use. Complementary uses 
can reduce the reliance on one or two critical CCP markets and 
might improve the overall value of  a beneficial use program.

Asphalt Binder
As much as 500 million tons of  asphalt pavement is produced 
each year. One of  the asphalt industry’s major objectives is to 
increase the sustainability of  asphalt pavements, and part of  
that vision involves increased use of  “perpetual pavements.” 
Perpetual pavements limit damage to the top surface and require 
only infrequent resurfacing, making durability a primary concern.

Fly ash collected in systems with direct sorbent injection (DSI) and 
spray dryer absorber materials (SDAMs) tend to contain alkaline 
sorbent reaction products and activated carbons that limit their 
application in beneficial uses such as ready-mix concrete. Research 
by Temple University and the University of  Wisconsin-Milwaukee, 

supported by EPRI, is investigating pavement durability when off-
spec fly ash containing DSI and SDAMs is used as replacement 
for a portion of  the asphalt binder. 

Results to date suggest certain fly ashes with DSI and SDAMs 
may improve the durability of  asphalt binders. This is a promis-
ing finding because commercial mineral fillers don’t necessarily 
contribute to pavement durability. The improvement in dura-
bility might be related to the round shape of  fly ash as well as 
the chemical properties of  the sorbent injection byproducts. 
Ongoing research is exploring the mechanisms responsible for 
improved durability.

In addition to increasing durability, another asphalt industry 
focus is increasing the recycled content of  pavements. The 
quality of  reclaimed asphalt generally limits its inclusion in 
new pavements. Ongoing research is exploring the properties 
of  reclaimed asphalt containing fly ash. Preliminary results 
suggest reclaimed asphalt containing certain fly ashes with 
DSI or SDAMs may exhibit reduced aging of  asphalt binder 
at the end of  pavement life. This could help support  
incorporation of  larger volumes of  reclaimed asphalt in  
new pavement, reducing life-cycle costs and increasing the 
sustainability of  the pavement. 

Ash-Polymer Composites
Polymer composite materials have been used for decades in a 
wide range of  applications. Probably the most widely recognized 
are fiberglass-reinforced composites, which make up products 
as diverse as pleasure boats and FGD scrubbers. A key advan-
tage of  composite materials is the ability to engineer properties 
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to suit the application through selection of  raw materials and 
manufacturing techniques.

Fly ash can play a role in polymer composite materials. North 
Carolina A&T University studied fly ash-polymer foam com-
posites and found the ash’s rounded shape and resistance to 
environmental degradation can be useful properties in engineer-
ing composite products. Benchtop research at the university has 
produced utility pole cross arms, precast vault covers, and other 
products (see Figure 1). In these foam composite applications, 
the fly ash used may be the coarse fraction and can contain 
unburned carbon, making it a complementary use to fly ash in 
concrete, in which finer, low-carbon ash is most valued.

The process used to manufacture composite materials can 
determine the commercial success or failure of  these materials. 
EPRI is in discussion with North Carolina A&T to investi-
gate the ash polymer foam composite technology at EPRI’s 
Ash Beneficial Use Center (ABUC), described in “EPRI and 
Georgia Power Team Up on Harvested Ash Use Research” 
in Issue 1, 2019, of  ASH at Work. One of  the objectives of  
the ABUC is to provide the infrastructure to test production 
processes at a size that could be reasonably scaled to full scale. 
Should EPRI test a technology like North Carolina A&T’s 
ash-polymer foam composites, the ABUC would supply ash 

meeting the technology’s specifications and host a pilot-scale 
flexible production facility where the technology provider 
would develop their manufacturing process and manufacture 
the composite products. Finished products would be lab tested 
by EPRI for conformance with specifications and also could be 
distributed for field testing. Collaboration on such a pilot pro-
duction facility ideally would include one or more commercial 
entities interested in full-scale implementation.

Industrial Minerals/Critical Materials
The past 50 years of  CCP use includes numerous attempts to 
develop technologies to economically extract valuable metals, 
such as iron or aluminum, from coal ash. Recent research in the 
U.S. has focused on so-called critical materials, such as rare earth 
elements (REEs), that are considered important to strategic 
industries and/or have geopolitical considerations.

Unlike iron or aluminum, in many cases, the critical materials 
of  recent interest represent a very small fraction of  the bulk 
material. If  a fly ash contains 400 ppm of  REEs, and all of  the 
REEs are extracted, 99.96% of  the fly ash remains for other use 
or disposal. EPRI research has focused on understanding the 
value of  critical materials in CCP and on holistic methods for 
obtaining critical materials that also include a valuable use for the 
remaining material.

Figure 1. Engineered composite cross arm with ash-polymer foam fill.
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One commercial entity working in this space is Elixsys Inc., 
which is developing a modular approach to refining CCPs 
into several different industrial products. Elixsys envisions 
modules that accommodate both FGD products and fly 
ash and uses a hydrometallurgical approach to separate the 
CCPs into seven or more mineral and chemical products, 
including one that contains REEs. Their process is claimed 
to utilize 100% of  the CCP feedstock with a “near-zero 
waste stream” (see Figure 2).

Elixsys reports having successfully tested each of  its major pro-
cess steps at kilogram scale. EPRI is in discussion with Elixsys 
regarding hosting an integrated pilot test of  its process at the 
ABUC. Since the ABUC includes several collaborating utilities, 

testing could include CCPs of  varying compositions harvested 
from different ponds and landfills across the country. Ideally, 
collaboration would also include entities concerned with strategic 
access to materials as well as commercial parties interested in 
using the finished products.

Conclusion
The last two issues of  ASH at Work (Issue 2, 2018 and Issue 1, 
2019), covering the history and future of  beneficial use, have 
clearly illustrated the challenges of  developing and maintaining 
beneficial use markets for CCPs. Collaborative research played 
an important role in that history. As industry transition contin-
ues, including an increasing emphasis on the use of  harvested 
CCPs, non-traditional beneficial uses are likely to expand, sup-
ported by research by EPRI and others.

Ben Gallagher is Senior Technical Leader at the Electric 
Power Research Institute (EPRI). Prior to joining EPRI, he 
worked as an engineer for Southern Company for over 10 
years, where he directed and completed geotechnical engineering  
studies for clean air improvements, CCP storage, and new 
generation sites. Gallagher holds a bachelor’s degree in civil 
engineering from the University of  Toldeo, a master’s degree 
in geotechnical and geoenvironmental engineering from the 
University of  Missouri–Rolla, and an MBA from the University 
of  Alabama at Birmingham.

Figure 2. Simplified block diagram of an Elixsys module (courtesy of Elixsys Inc.).
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Sintered Lightweight Aggregate:  
A Host of End-Use Applications
By Rafic Minkara, Ph.D., P.E

Feature

Lightweight aggregates (LWA) are an 
increasingly popular construction 
material, specified across a range of  
projects for their low density and 

durability benefits to concrete products. A 
variety of  raw materials can be used in the 
manufacture of  LWA—including coal ash, 
pumice, shale, clay, and slate—producing 
aggregates of  differing strength/density 
profiles suited to diverse end-use applica-
tions. Lightweight aggregates manufactured 
from coal combustion products are now 
proving their utility not only in concrete 
applications, but also in markets ranging 
from road construction to horticulture.

Since 2018, Boral Resources has owned the 
commercialization rights in the U.S. for a 
technology that manufactures ceramic LWA 
from high-carbon fly ash. Ash sourced either 
from current coal-fueled electricity produc-
tion or recovered from landfills or ponds 
can be used as feed material to manufacture 
the aggregate. With an estimated 1.5 billion 
tons of  coal combustion products currently 
stored in landfills and surface impound-
ments throughout the U.S.—and many of  
the latter likely to be closed in the coming 
years—lightweight aggregate produced from 
CCPs has a ready source of  raw material 
inputs that do not have to be quarried or 
extracted from deep underground.

To date, the technology has been success-
fully deployed at a full-scale production 
plant in Sowlany, Poland, which since 2015 
has used coal ash from a utility landfill as 

A pilot plant in Sowlany, Poland, produces 50,000 metric tons of lightweight aggregate annually.
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feed material to produce approximately 50,000 metric tons per 
year of  lightweight aggregate. The product has been sold in 
Poland and exported for high-performance concrete applica-
tions, such as high-rise buildings. Boral is now making this 
technology available for both concrete and non-concrete appli-
cations in the U.S. market.

The Technology
The heart of  the technology involves the use of  a high-efficiency 
dryer coupled with a rotary kiln to sinter the pelletized raw mate-
rials—typically fly ash, but bottom ash can also be comingled—to 
impart the desired physical characteristics. The high-capacity 
counter-current dryer with mobile shelves uses a compact 
design requiring only a small amount of  energy to dry the pre-
agglomerated pellets. The sintering operation is autogenous, with 
external fuel required only for start-up. Process heat is recovered 
from the kiln flue gas (up to 1000° C), which is partly used for 
drying and production purposes. Additional surplus heat can 
also be recovered for other beneficial uses, including industrial 
heating or to generate electricity for added revenue.

The technology is fully automated and can be set up as a stand-
alone or integrated installation. As an integrated installation, the 
LWA facility is interconnected into an operating power plant to 
effectively eliminate the disposal of  CCPs. This configuration 
supplies the power plant with the recovered heat and relies on the 
power plant for emissions control and other basic utility needs. As 
a stand-alone installation, the facility is ideally suited to recover ash 
from an existing landfill or pond for clean closure. The stand-alone 
installation is fully equipped with all necessary emission control 
devices.

The ceramic material produced from the high-temperature 
sintering process is a safe, chemically neutral product consisting 
of  lightweight and durable spherical pellets with both internal 
and external pores. The aggregate’s bulk density ranges from 550 
to 720 kg/m3 and has a crushing resistance of  5 MPa. The LWA 
also possesses additional characteristics that further enhance its 
marketability, including:
•	High strength-to-weight ratio
•	Resistance to fungi, mildew, rodents, and insects
•	Freeze-thaw and fire resistance
•	Heat and sound insulation
•	Non-degradability/reusability

LWA Applications
This combination of  traits gives sintered LWA diverse uses in 
concrete manufacturing, building applications, geotechnical engi-
neering/road construction, and horticulture.

Building Applications
Walls made from sintered LWA are highly insulative and protect 
against frost, heat, and noise. The product’s thermal and acoustic 
properties, combined with its resistance to mold, fungi, and 
pests, further make it a good substitute in place of  insulation 
made from mineral wool or foam polystyrene. The LWA is 
also suited to use in green roofs, providing lightweight thermal 
protection while facilitating water drainage to allow plants’ root 
systems better accessibility to water and air.

Geotechnical Engineering/Road Construction
This LWA is an excellent substrate for pipelines and other under-
ground installations, functioning both as a load-bearing material 
to ensure even settlement of  an installation and as a thermal 
insulator to help prevent pipes from freezing. As an alternative 
to traditional road ditches, the LWA can be used as fill in French 
drains, resisting clogging and reducing the transmission of  road 
vibration to buried pipe. The aggregate is also highly effective 
as a replacement for weak or loose soil in road shoulders and 
embankments to secure them against wind and water erosion.

Horticulture
Lightweight aggregate performs well as a mulching agent in the 
cultivation of  plants and shrubbery. For indoor potted plants, LWA 
can be used as a subsoil layer to improve drainage or for soilless 
(hydroponic) cultivation. In outdoor applications, the lightweight 
aggregate can be used for landscaping, e.g., to fill forms and as a sur-
face application to prevent weed growth. In addition to regulating 
water temperature and helping to prevent freezing of  root systems, 
it also adds a decorative landscape element.

Sintered LWA: Poised for U.S. Market Growth
Although lesser known to most U.S. consumers than  
“traditional” natural aggregates, lightweight aggregate  
manufactured from coal combustion products is ripe for 
discovery. With an abundance of  raw material available—
both from current coal-fueled electricity production as well as 
landfills and surface impoundments—Boral’s sintered light-
weight aggregate represents a versatile substitute to natural 
aggregates for many end-use applications.

Rafic Minkara, Ph.D., P.E. is the Vice President for Product and 
Business Development for Boral Resources Inc. (a Boral Limited 
company). His team is responsible for quality assurance, technical 
services, research, and commercialization of  new technologies as 
well as marketing and new business development. He has B.S., M.S., 
and Ph.D. degrees in engineering and an MBA degree from the 
University of  Toledo. He is a registered professional engineer.
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Beneficial Use of Dry Scrubber Ash 
in Mainline Asphalt Paving
By Travis Collins

Feature

T he ultimate win-win equation for beneficial use of  CCPs 
in construction is to improve quality, reduce cost, and 
conserve other resources. The use of  fly ash in concrete 
has achieved these simultaneous goals for over 50 years 

and is now an essential product in the construction industry. 
Another encapsulated application with potential for increased 
utilization is the use of  CCPs in asphalt paving, specifically in 
specialty, high-performance mix designs called stone matrix 
asphalt (SMA).

SMA Mix Design
Stone matrix asphalt is a specific mix design that originated in 
Europe in the 1960s and has seen steady growth in the United 

States over the past 30 years. SMA mixes are designed to be 
more durable and provide longer-lasting surfaces that are more 
resistant to rutting. Beginning with pilot projects in a few states, 
use of  SMA has grown to include annual paving programs by 
several state DOTs, including Oregon and Georgia. There is a 
higher initial cost to produce and place SMA over conventional 
hot-mix asphalt, but several DOTs recognize the life-cycle cost 
benefit of  using SMA, particularly in areas of  high truck traffic.

The SMA mix design is unique primarily due to the higher 
proportion of  coarse aggregate designed for increased stone-
on-stone contact. This high-stone mix is held together by a 
binder of  asphalt cement that is enriched with a mineral filler 

16   •   Ash at Work  Issue 2 2019



to increase viscosity. The fine particle sizing of  fly ash is often 
used as the preferred mineral filler to increase the viscosity of  
the asphalt cement paste, which lessens the drain down of  this 
binder due to a mix intentionally deficient in fine aggregate. 
Other bulk powders such as dry scrubber material or cellulose 
fibers can also be used as the mineral fillers in SMA.

Dry scrubber ash is the residual material created from the  
combination of  fly ash and the reagent lime from the dry 
scrubber unit used to absorb acidic exhaust gases. The residual 
ash/lime is stored dry in a silo at the power plant. This material 
is often high in sulfur and calcium, making it useful to improve 
soil characteristics in agriculture. But due to seasonality and 
competition with other fertilizer products, dry scrubber ash is 
often in surplus at power plants. Finding other beneficial use 
outlets where there is a cost benefit and an encapsulated end 
use can be a challenge for utilities.

National Minerals Corporation (NMC) has supplied fly ash  
and dry scrubber ash produced at several different generating 
stations for mineral filler in various stone matrix asphalt projects 
in the Midwest over the past 10 years. The particle sizing and 
spherical shape of  fly ash work very well and it is almost  
universally accepted. That said, the size, shape, and chemistry of  
dry scrubber ash vary from plant to plant. Since each scrubber 
unit and plant setup is somewhat unique, dry scrubber ashes are 
not all equally acceptable and require job-specific testing to ver-
ify compatibility. If  the dry scrubber material is compatible with 
the asphalt plant setup, storage, weigh scales, and feeder systems, 
then it can make an excellent, cost-effective, fully encapsulated 
mineral filler in SMA paving.

I-94 SMA Paving Project
This past summer, NMC supplied 750 tons of  dry scrubber 
ash for an SMA paving project on I-94 in central Wisconsin 
between Tomah and Sparta. The dry scrubber ash was 
sourced from the John P. Madgett Station (Dairyland Power 
Co-op), in Alma, Wisconsin, for the mineral filler portion of  
the SMA mix. Mathy Construction Co., which has significant 
experience in designing, batching, and paving SMA mixes, 
was selected to perform the work. Mathy’s material handling 
experience and a plant designed for accurate metering of  the 
dry powder into the mix yielded very consistent production 
and placement of  the SMA mix. Use of  a locally available 
surplus CCR reduced project costs and resulted in an  
effective encapsulated beneficial use.

Asphalt paving schedules are often difficult to service because 
of  the high daily volume demands and potential for short-notice 
delays due to weather and other unforeseen variables. However, 
with adequate on-site storage, these projects can be successfully 
supplied with CCRs from nearby power plants. With fly ash  
having a higher-value end use in concrete, and seasonal  
production often committed to concrete producers during the 
construction season, using alternative CCRs such as dry scrubber 
ash in asphalt can be a win-win equation for the utility, the  
contractor, and the owner of  the project.

Travis Collins is Vice President of  National Minerals 
Corporation, a Minnesota-based fly ash marketer. Prior to 
National Minerals, he spent 18 years in the chemical admixture 
industry. For more information, please visit www.nmcflyash.com.

NMC supplied 750 tons of dry scrubber ash for this stone matrix asphalt paving project on I-94 in central Wisconsin.
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Structural Fill: Conserving Natural 
Resources Through Projects 
Featuring Rigorous Engineering 
Standards
By John Ward

Feature

T he numbers speak for themselves. According to ACAA 
production and use survey data, 188.7 million tons of  
coal combustion products have been placed in structural 
fill applications since 1980. The application represents 

one of  the largest-volume opportunities to safely utilize CCPs in 
ways that reap environmental benefits while keeping material out 
of  disposal impoundments and landfills.

Like many things related to coal ash, structural fill activities are 
frequently mischaracterized by anti-coal activists. The real story 
of  structural fill is a long history of  careful engineering and 
study by a wide variety of  interested parties.

What Is Structural Fill?
Coal combustion products have been widely used to convert 
sites with unsuitable topography into valuable, productive  
property. These materials can be placed, spread, and  
compacted using the same equipment as conventional fill 
materials. Placement to a controlled density and configuration 
can produce stable fills for site developments, roadways,  
parking areas, and building construction.

Several coal combustion products—including fly ash, bot-
tom ash, and synthetic gypsum—routinely make their way 
into structural fill settings. The unique properties of  each 
of  these materials determine where they can add value in a 
construction setting. For instance, the qualities that make 
bottom ash a preferred material for construction bedding also 
make it desirable as a backfill material for small areas. Bottom 
ash is uniform, well graded, drains readily, is not sensitive to 

moisture variations, and is relatively lightweight compared to 
many natural materials. Bottom ash can be handled, placed, 
and compacted using the same techniques as other natural 
granular materials.

In the United States, the use of  CCPs in structural fills dates 
back to at least 1971. The materials have been widely used 
in transportation (highway, rail, and airport) settings for 
constructing embankments and leveling uneven topography. 
They have also been used in housing developments, shopping 
malls, industrial parks, and other types of  commercial,  
residential, and industrial developments.

Engineered structural fills are typically constructed in layers 
of  uniform thickness or homogeneity and, where appropriate, 
compacted to a desired unit of  density in a manner that will 
control the compressibility, strength, and/or hydraulic  
conductivity of  the placed material as required in order to 
meet engineering specifications.

Structural Fills: Not Born Yesterday
The use of  CCPs for structural fill applications is widespread 
throughout the United States. Some of  the earliest uses for CCPs 
in structural fills began in the 1970s as reported extensively by the 
National Ash Association in Technical Bulletins and through 
workshops hosted by NAA at West Virginia University. The 
NAA (later the American Coal Ash Association) held biannual 
symposia on beneficial uses for CCPs beginning in 1968, and 
at each symposium case studies of  geotechnical applications, 
including structural fills, were included.
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Coal Ash Used in Structural Fill Applications, 2000 - 2017
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In 1979, the Electric Power Research Institute (EPRI) issued 
a “Fly Ash Structural Fill Handbook” (Report EA-1281). 
This document contained detailed information on materi-
als characteristics, test and analytical methods, and types of  
embankments and structural backfills. Subsequently, in 1988, 
EPRI published “High Volume Fly Ash Utilization Projects 
in the United States and Canada” (Report CS-4446, Second 
Edition). This lengthy document identified more than 170 
projects, of  which approximately half  described the use of  
CCPs in embankments related to highway construction. At 
the same time, EPRI was conducting a number of  demonstration 
projects in Maryland, Kansas, Michigan, and Georgia that 
used CCPs in geotechnical applications such as pavement base 
course and structural fills. In October 1988, EPRI issued “Fly 
Ash Construction Manual for Road and Site Applications” 
(CS-5981, Volumes 1 and 2). The technical discussions about 
using CCPs in the geotechnical projects covered in these two 
volumes further documented design considerations and  
construction techniques.

The historical documentation prepared by EPRI clearly dem-
onstrates that the industry did not consider structural fills to be 
some form of  disposal, but rather an accepted engineering practice 
that would achieve specific technical performance and allow 
incorporation of  CCPs into civil engineering projects.

As a result of  these many projects, the geotechnical community 
recognized a need for standardized guidance that would address 
the technical, construction, and environmental issues pertaining to 
the use of  CCPs in geotechnical projects. First issued in 1995 
by ASTM as a provisional standard, “Provisional Standard 
Guide for the Use of  Coal Combustion Fly Ash in Structural 
Fills” (PS23-95) was provided to the engineering community to 
give specific technical and design guidance on the use of  CCPs 
in structural fills that reflected the field experience seen in the 
previous two decades. Drawing from additional field experience, 
PS23-95 was extensively revised and re-issued in May 1997 as 
ASTM E1861-97 “Standard Guide for Use of  Coal Combustion 
By-Products in Structural Fills.”

ASTM E1861 was superseded in 2003 with the publication of  
ASTM E2277-03. The revision was again based on increased 
field experience and development of  best management prac-
tices for CCPs in geotechnical projects. All technical documents 
published by ASTM required specific engineering practices for 
the use of  CCPs in engineered structural fills and do not con-
done “indiscriminate” placement of  CCPs into “projects similar 
to disposal.” Since 2003, ASTM E2277 has been continually 
updated through a consensus process in order to address better 
methods of  engineering and placement of  materials, including 
CCPs in engineered structural fills. 

Today, sectors utilizing CCPs for structural fill applications 
include state departments of  transportation, county and city 
road districts, and private commercial construction. By adhering 
to standard construction guidelines such as the ASTM and other 
documents cited above, achieving high-strength structural fills 
with CCPs is a safe and beneficial use.

 
But “Unencapsulated” Uses Must Be  
Bad, Right?
Wrong! Although the U.S. Environmental Protection Agency 
studied all forms of  CCP beneficial use extensively beginning 
in 1980, issuing multiple reports and regulatory determinations 
supporting the practices, the agency’s 2010 proposal for disposal 
regulations marked the first time it attempted to make a distinction  
between “encapsulated” and “unencapsulated” beneficial uses. 
ACAA and its members commented at the time that they 
were concerned about the distinction because EPA failed to 
adequately define the difference between the classifications, and 
EPA’s proposed language indicated that the agency might take an 
overly restrictive view of  what constitutes an encapsulated use.

ACAA’s concerns have turned out to be well founded. In EPA’s 
2015 Final Rule for Disposal of  Coal Combustion Residuals, 
beneficial use was once again exempted from regulation, but 
EPA advanced a definition of  beneficial use that required 
enhanced evaluation of  non-roadway structural fill activities 
larger than 12,400 tons—what EPA thought was the size of  
the smallest landfill in its rulemaking database. When EPA 
was shown that the 12,400-ton threshold was a mathematical 
error (in actuality, the smallest landfill in its database was more 
than 70,000 tons), the agency failed to correct it and recently 
proposed an entirely new approach to requiring enhanced 
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evaluations. ACAA is pushing back against this unwarranted 
and potentially harmful regulatory mission creep. (See “ACAA 
Objects to Proposed Revisions to EPA’s Definition of  Beneficial 
Use” in the News Roundup section of  this edition of  ASH  
at Work.)

Rigorous Engineering Standards Are Already 
in Place
EPA’s regulatory concern in advancing an evaluation require-
ment for large, non-roadway beneficial uses was the potential 
for “indiscriminate placement” of  large volumes of  CCPs. The 
agency did not present scientific analysis or relevant damage 
cases to justify its concern, but adopted an approach that could 
be described as “if  it looks like a landfill, then it might be a land-
fill, so demonstrate its impacts.”

As shown above, most structural fill projects conducted over 
the past four or five decades are anything but “indiscriminate.” 

The enormous volume of  historic structural fill projects in the 
United States has not resulted in damage cases precisely for the 
reasons EPA itself  noted in its 2015 Final Rule. States already 
regulate these types of  beneficial uses and consensus-based engi-
neering standards are in place to establish best practices. 

The use of  CCPs as structural fill has been widely demon-
strated to be a safe and beneficial use throughout the United 
States. The technical data contained in field reports and the 
sampling of  groundwater near various projects have shown that 
when both the site and the CCPs are appropriately character-
ized for the conditions and intended use of  the land, there is 
no adverse environmental impact. EPA, the Federal Highway 
Administration, state departments of  transportation, public and 
private universities, and various other state and federal agencies 
have studied and evaluated the uses of  CCPs and concluded that 
the material has favorable geotechnical properties for structural 
fill. In addition to the previously mentioned ASTM standard, 
additional standards and technical guidance have been devel-
oped by organizations such as the Portland Cement Association, 
the Federal Highway Administration, the Recycled Materials 
Resource Center, the American Concrete Institute, the American 
Association of  State Transportation and Highway Officials, and 
many individual states.

ASTM E 2277-14 “Standard Guide for Design and Construction 
of  Coal Ash Structural Fills” addresses important criteria that 

“Like many things related to coal ash, structural 
fill activities are frequently mischaracterized by 
anti-coal activists. The real story of structural 
fill is a long history of careful engineering and 
study by a wide variety of interested parties.”

Photo: John Barker
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should be followed whenever constructing structural fill projects 
using CCPs. These criteria include materials characterization, site 
location restrictions, environmental protection procedures, test-
ing procedures, and construction best practices.

A Beneficial Use Worth Protecting
Use of  CCPs as a replacement for the soils or alternative fill 
material that would require excavation and import from a bor-
row site creates numerous environmental benefits, including:
•	Conserving natural resources
•	Minimizing land disturbance and associated runoff  from 

extracting native materials
•	Reducing energy use and carbon emissions from mining or 

excavation of  native materials 
•	Reducing the volume of  CCPs that would otherwise be landfilled

Conformance with the engineering standards developed 
over decades of  testing and actual use ensures that these 
benefits are achieved with protection of  human health and 
the environment as the primary concern.

Acknowledgement: Large portions of  this article are drawn 
from the American Coal Ash Association’s November 2010 
written comments on the U.S. Environmental Protection 
Agency’s then-proposed coal ash disposal regulation.  
Those comments were the product of  approximately  
100 volunteer ACAA members who expended more  
than 14,000 hours reviewing and drafting responses to  
EPA’s proposals.

John Ward entered the coal ash marketing business in 1998 as 
Vice President, Marketing and Government Affairs, for ISG 
Resources (later Headwaters). For the past decade, he has served 
as president of  John Ward Inc., a public affairs consultancy to 
the coal ash and energy industries. He is the longstanding chairman  
of  ACAA’s Government Relations Committee and was the 
first recipient of  ACAA’s Champion Award. He is the author 
of  ACAA’s weekly Phoenix newsletter and introduces himself  
the way his son did at a seventh-grade career day 12 or so years 
ago—as a used coal salesman.
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How Well Do You Know CLSM?
By Thomas H. Adams

Feature

C ontrolled low strength materials (CLSM) provide 
a solution for many, many engineering challenges. 
CLSM, also known as flowable fill, is most commonly 
used as backfill for geotechnical applications. However, 

there are numerous other applications in which CLSM is used 
successfully. Controlling corrosion, lightweight and insulating fill, 
mitigating permeability, and managing electrical conductivity are 
examples of  applications less familiar to the casual observer.

CLSM, by definition, is a low-strength material with a compres-
sive strength of  less than 1200 PSI and unconfined compressive 
strength of  less than 300 PSI. If  future excavation is a consid-
eration, compressive strength should be less than 100 PSI. The 
material is not intended to be freeze/thaw resistant or resistant to 
abrasion or aggressive chemicals.

Among the many advantages of  CLSM are the following:
•	Readily available—a very wide spectrum of  materials 

can be utilized. Locally available materials, both meeting 

specifications and non-specification materials, may be used 
depending on the application.

•	Versatile—mixes can be tailored to meet the application and 
placement needs.

•	Uses existing equipment—no special mixing or delivery equip-
ment is required.

•	Easily placed—placement is directly from the chute or through 
a pump, conveyor, or bucket. Since most mixtures are self-
leveling, little or no labor is required for placement. Weather is 
not a factor for most CLSM placements.

•	Fast and consistent—filling excavations with CLSM generally 
goes much faster than filling with aggregates, reducing closure 
to traffic for pavement repairs. Aggregate fill must be placed in 
layers with each layer tested for compaction. CLSM is generally 
prequalified, eliminating testing during placement.

•	Smaller, safer trenches—when backfilling trenches, the trench 
can be narrower due to the fluidity of  the CLSM mixture.  
The site is safer, since no workers are needed in the trench, 
eliminating the hazard of  embankment collapse.
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While a cubic yard of  CLSM often costs more than a cubic yard 
of  aggregate fill, CLSM often is much lower cost in place due to 
reduced labor costs and speed of  placement.

Many state departments of  transportation have their own CLSM 
specifications. Requirements vary from state to state, but gener-
ally cement factors are in the range of  50 lbs. to 80 lbs. per cubic 
yard. Mixes may or may not contain fly ash or other supplemen-
tary cementitious materials. When fly ash is used, the quantity 
can be as much as 2000 lbs. per cubic yard. No coarse aggregates 
are commonly used. Air entraining agents and foaming agents 
are used to control strength development and reduce density.

CLSM has been used for filling voids, backfilling utility cuts, encas-
ing and protecting conduits, emergency response to fill sinkholes 
and slope stabilization, erosion control, lightweight and cellular 
structural fills, and many, many more applications. Some of  the 
more creative examples of  CLSM use are found below.
•	 In some local communities, CLSM advocates have convinced 

specifiers to require the use of  colored CLSM in backfill for some 
infrastructure. When backfilling lines for natural gas transmission, 
electrical cables, telephone cables, fiber optic lines, and water and 
sewer lines, not only is the fill more consistent in support and 
encasement, it can be placed much faster with less labor. However, 
the biggest benefit is in safety. CLSM colored with pigments 
provides a warning to excavators that a utility line is nearby. This 
is especially important when dealing with explosive materials like 
natural gas or critical data transmission lines.

•	 In a large Midwestern city, the convention center started to 
exhibit some odd behavior in its basement. Doors would not 
close properly; cracks started to appear in the joints of  the 
masonry; and floor slabs started to settle. Upon examination  
by a structural engineer, it was determined that the foundation 
was settling. The scope and location of  the settling was  
established quickly with the use of  sounding technologies. It was 
determined that a drainage line under the floor was not sealed 
properly prior to backfilling. The granular backfill around this 
line was washed away as stormwater flowed through the pipe. 
Approximately 2000 cubic yards of  CLSM were pumped under 
the slab to fill the void and seal the pipe, resulting in significant 
savings to the owner without disruption to the use of  the  
convention center.

•	In Kansas City, an underground limestone mine was backfilled 
with CLSM. After mining operations were completed in a part 
of  the mine, CLSM with Class C fly ash was pumped into the 
void to support the walls and create structural stability. Class 
C fly ash is not typically used in CLSM, since it hardens very 
rapidly without the use of  set controlling materials. In this case, 
rapid set was a primary objective. The use of  CLSM in this 
mine made the property above the mine suitable for commercial 
development. Today this property is populated with multi-story 
commercial development valued at several million dollars.

These are just a few examples of  the creative and versatile use 
of  CLSM. 

The American Coal Ash Association (ACAA) has funded a risk evalu-
ation of  the use of  CLSM utilizing the methodology developed by the 
U.S. Environmental Protection Agency (EPA). The EPA created this 
methodology to demonstrate the safety of  beneficial uses in com-
parison to other conventional materials. It applied the process to the 
use of  fly ash in concrete and FGD gypsum in wallboard. It did not 
examine other CCP beneficial uses. The ACAA has funded this work 
to demonstrate the safety of  the use of  CLSM containing CCPs. The 
risk evaluation report is expected by the end of  2019.

CLSM has been, and will continue to be, a valuable tool for 
solving engineering challenges. With some imagination and an 
understanding of  the work and available materials, the choice 
of  CLSM has proven to be a cost-effective answer to some seri-
ous challenges. The American Concrete Institute has a detailed 
report on CLSM from Committee 229. To obtain this report, 
visit www.concrete.org/publications.

Thomas H. Adams is Executive Director of  the American 
Coal Ash Association and Chair of  American Concrete Institute 
(ACI) Committee 229 on Controlled Low Strength Materials.
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Feature

T he U.S. coal ash market 
remains in a dynamic state 
since the Environmental Protection 
Agency’s (EPA’s) 2015 issuance of  “final” 

disposal rules regarding coal combustion residuals (CCRs). 
Owners and operators of  units covered by the CCR rule are now 
grappling with closure options and compliance deadlines even as 
EPA considers further regulatory changes. 

In the larger picture, U.S. coal consumption has dropped to its 
lowest levels since the late 1970s amid the closure of  546  
coal-fueled generating units between 2010 and the first quarter  
of  2019. The latest figures from the Energy Information 
Administration (EIA) show a continuance of  that trend through 
2025, albeit at a slower pace (see Figure 1).

With this as background, we look at three dimensions of  the 
U.S. coal ash materials market. First, we focus on the compli-
ance impact of  the CCR regulation on owner/operators. Next, 
we look at existing coal ash inventories and market trends. 
Finally, we expand our discussion to CCR demand in relation 

Figure 1. Total net summer capacity of retired and retiring coal units (2010-
2025). Source: EIA.

Using Business Intelligence to 
Gauge the U.S. Coal Ash Market
By David Cox, P.E.

to its sources. Our perspective 
is informed by the inventory of  

materials currently in place within coal 
ash handling units at power plants, as well as on how 

regulatory drivers impact the ways in which those materials may 
become available. 

Coal Ash Materials and the Regulatory  
Environment
Making educated predictions about the future of  the U.S. coal 
ash market involves understanding the regulatory impacts of  
EPA’s 2015 CCR rule. Here we’ll provide a summary to set the 
stage. The regulatory challenge for operators/owners is twofold 
with respect to the CCR rule: the management of  coal ash due 
to landfill closures and environmental obligations on compliance.

Currently, owner/operators coming into conflict with the CCR 
rule face at least two primary challenges to keeping CCR units 
(existing landfills and surface impoundments) open: 
•	Location restrictions
•	Groundwater protection standard exceedance 

Concerning location restrictions, five criteria drive the compliance 
program with specific timeframes. CCR units cannot be:
1.	 Located within five feet of  the uppermost aquifer
2.	 Situated within a wetland
3.	 Located in fault areas
4.	 Situated within an active seismic zone
5.	 Located within unstable areas 

Referring to these criteria by number, restrictions #2 through 
#5 required CCR unit closure by April 17, 2019. Restriction #1 
has an action date of  October 31, 2020, to cease operations and 
initiate shutdown. 
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Notably, there is pending regulation, and White House Office of  
Management and Budget review, that would extend the October 
2020 deadline. Looking across the total CCR units facing closure 
at that time due to the location restriction relative to aquifer 
separation, the top five states are identified in Figure 2.

All told, we estimate that units requiring closure due to their 
proximity to the uppermost aquifer represent more than  
200 million cubic yards of  material. Note that these figures are 
based on “at-risk” CCR units, not those that are already closing. 

Next, we look at annual groundwater monitoring requirements 
and groundwater protection standards (GWPS). Each year, 
§257.90 requires that owner/operators monitoring CCR units 
for groundwater problems issue a report on their groundwater 
monitoring and corrective actions taken. Determining whether 
there is a problem at a site is an involved 
process. If  any statistically significant 
levels of  contaminants are identified, and 
where GWPS exceed regulated analyte, the 
EPA will require action. Fifteen analytes 
are monitored, and lithium, cobalt, and 
arsenic are the most common elements 
with excessive measurements.

As shown in Figure 3, most sites had 
exceedances with two or three analytes. 
One location reported exceedances on 
nine analytes. 

The analysis is based on onsite groundwater 
monitoring wells, meaning that there is 
not necessarily any off-site groundwater 
migration. Nevertheless, if  a CCR unit is 
linked to an increase in monitored well 
levels of  any of  the 15 analytes, it may be 
required to close by October 31, 2020. 

On the following page is a partial heat map 
of the eastern U.S., in which the intensity of  
the shading corresponds to the number of  
GWPS exceeded at nearby sites (see Figure 4). 

Some further explanation on this point: if  there is only one GWPS 
exceeded, there will be a small, lightly shaded circle at the plant loca-
tion. If  there are multiple analytes, there is a yellow-to-red color. 

With everything included, we estimate that units requiring 
closure due to GWPS exceedances represent more than 1 billion 
cubic yards of  material. 

The amounts between location restrictions and GWPS are not 
additive since some CCR units are facing double jeopardy. Both 
are drivers that contribute to the risk of  closure. Once closure 
is initiated and public notification occurs, the closure project is 
on a timeline that is based on factors such as state regulatory 
approval, whether the CCR unit will be closed in place or closed 
by removal, ongoing power plant operations, and the size and 
complexity of  the closure project.

Figure 2. Location restriction pending closure.
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Estimating the Coal Ash Inventory
How much ash is already out there? U.S. coal-fueled electricity 
generation has declined from its peak of  a decade ago and, in 
April 2019, was surpassed by generation from renewables for the 
first time ever. While this decreasing trend is bad news for the 
total coal inventory in the long term, CCR usage reached  
71.8 million tons in 2017, which was a record high.

Now, let’s get into the details on the estimation of  the number 
and total volume of  CCR-regulated and legacy coal ash landfills 

Figure 4. Heat map showing the relative number of GWPS exceeded at nearby sites.

and surface impoundments. With respect 
to the CCR-regulated U.S. market, the 
available figures include: 
•	 111 owners and operators
•	 Approximately 300 sites
•	 Over 700 CCR units

Figure 5 shows the CCR material volume 
for the top five U.S. states. Pennsylvania 
is first with more than 250 million cubic 
yards of  material, followed by Kentucky 
and West Virginia. We maintain compre-
hensive datasets in this regard nationwide. 

Regarding legacy materials, there is  
an opportunity for some serious 
detective work to estimate the amount 
of  material produced, disposed of  
onsite or off-site, and not previously 
beneficiated. The oldest power plants 
still in use in the U.S. are more than 
70 years old. According to EIA, more 
than 88% of  coal-fueled capacity, as 
of  December 2016, was built between 
1950 and 1990. It stands to reason that 
these legacy plants, some of  which no 
longer exist, had coal ash accumula-
tions. The EIA data repository also 
includes some coal boiler retirements 
going back to the 1960s and 1970s. 
The changes to the coal industry were 

happening before the CCR rule—and if  you go back far 
enough, there was no regulation on how coal ash materials 
were handled.

Knowing the extent of  legacy ash repositories could maximize 
the potential beneficial use. In addition to the materials buried or 
otherwise stored at plant sites, materials in waste monofills could 
be harvested and used. ASH at Work (Issue 1, 2019, p 23) refers 
to the Washingtonville monofill, where approximately  
2 million tons of  high-grade fly ash is available for harvesting 

Figure 3. GWPS histogram.
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and beneficial use. The fly ash originated from power plants in 
the 1980s and 1990s. 

At this time, owners of  a legacy impoundment are not obliged to 
comply with the federal CCR regulations.

Coal Ash Demand in Relation to the Sources
Using fly ash and bottom ash as replacement materials in cement 
and concrete applications represents high-value alternatives to 
disposal that help reduce raw material extraction from quarries and 
generate lower manufacturing-related greenhouse gas emissions. 
The location of  ash vis-à-vis the manufacturers that would  
beneficially use it is key to unlocking new opportunities for  
sustainable coal ash usage.

The U.S. Department of  Transportation maintains approved 
source and location supplier lists. The supply source and location 
are supported by the respective state DOTs to supply coal ash, 
in particular, fly ash, to Department projects. FirmoGraphs has 
recently started tracking and updating approved coal ash suppli-
ers and source plants at the request of  the SEFA Group, which 
provided the source information.

On a large scale, organizations are looking into the proximity 
of  coal ash sources to customers and the accessibility of  those 
locations by road, barge, and rail. These factors are a crucial 
determinant of  transportation costs, freight charges, labor, 
and wages. Significantly, full excavation is regarded as the most 
expensive option, often counterbalanced by the permanent 
removal of  a liability. Such factors drive the economics for 

strategic thinking and offer the potential to offset the costs asso-
ciated with CCR challenges.

Conclusion
In a market such as that for U.S. coal ash, it is critical to be aware 
of  the inherent risks and upcoming trends. On an ongoing basis, 
there are regulatory developments, both federal and state, site 
environmental obligations, decisions around site operations and 
CCR unit mitigation, changes to coal ash inventory, and benefi-
cial use opportunities. FirmoGraphs tracks and updates these 
changes daily, creating a structured and reliable data set that is 
presented in modern and flexible business intelligence software, 
Qlik Sense Enterprise™. 

Rather than handling all of  these challenges themselves, involved 
organizations such as AECOM, Suez, and the SEFA Group have 
joined forces with FirmoGraphs in using the Ash Mart™. Data 
subscriptions are available to use within our provided soft-
ware or in your system. See our website for more subscription 
details and market insights at https://www.firmographs.com/
ash-mart-0.

David Cox is the founder of  FirmoGraphs LLC, a business 
intelligence and data science firm specializing in the North 
American utility and industrial markets. He holds BS and MS 
degrees in civil and environmental engineering and is a pro-
fessional engineer in the state of  California. His background 
includes engineering, consulting, marketing, and sales work in 
utilities and heavy industry.

Figure 5. CCR material volume by top five states, CY.
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FGD Gypsum Is for the Birds
By Thomas H. Adams

Feature

T he U.S. Department of  Agriculture Agricultural 
Research Service (USDA-ARS) has studied the use of  
flue gas desulfurization (FGD) gypsum in various agri-
cultural applications for many years. 

The poultry industry in the U.S. raises several billion broilers each 
year for both domestic consumption and export. The majority 
of  the industry is concentrated in the southeast United States. 
The floors in most of  the chicken houses consist of  clay or 
other soils covered by a layer of  bedding. Wood shavings have 
been widely used for many years, as this material was available 
in large quantities at reasonable cost. However, as the poultry 
market has expanded, demand for bedding material has grown. 
Poultry farms needed to find additional materials. 

Could FGD gypsum be used as a substitute for traditional 
poultry bedding material? Using FGD gypsum as a bedding 
material for chicken houses was proposed as it was widely 
available and was produced in large quantities by coal-fueled 
power plants. The chemistry of  the gypsum also suggested it 
may offer improvements over the locally available materials 
traditionally used. A team of  researchers at the USDA-ARS 
National Soil Dynamics Lab took on this project along with 
faculty at nearby Auburn University. Major contributors to this 
work were Joseph Hess, Dexter Watts, Allen Torbert, Jeremiah 
Davis, and Jeff  Sibley. 

These researchers listed the following as the most important 
attributes for study:

•	Broiler body weight, feed consumption, feed conversion
•	Broiler mortality
•	Footpad disease 
•	Ammonia accumulation and release from the litter
•	Loss of  phosphorus in water run-off
•	Litter moisture attraction and release
•	Impact of  the litter on other crops, pasture, and hay

Three separate flocks of  broilers were evaluated. Each flock was 
divided into exposure to differing treatments, including bedding 
with pine bark, pine shavings, FGD gypsum, blends of  pine bark 

FGD gypsum was found to be a viable material for chicken bedding, improv-
ing ammonia control and reducing the incidence of footpad disease. Photo: Dr. 
Dexter WattsPhoto: Dr. Dexter Watts
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with gypsum, and pine shavings with gypsum. A total of  eight 
bed compositions were evaluated in each test.

The research team concluded that FGD gypsum was a viable 
material for this application. In each portion of  the testing, 
bedding made with gypsum performed as well or better than 
other traditional materials across a range of  criteria, including 
improved ammonia control, reduced footpad disease, and equal 
body weight. 

However, the most important environmental benefit of  using 
FGD gypsum for bedding came from an application of  the litter 
after its removal from the chicken houses. Chicken farmers make 
significant revenue from selling the litter as a fertilizer. The gyp-
sum litter helps reduce the loss of  phosphorus (P) into run-off  
water from agricultural fields. The use of  gypsum to reduce P 
loss is a recommended practice of  the USDA Natural Resource 
Conservation Service. Research has also documented soil quality 
improvements from gypsum use. While farmers must bear the 
cost of  spreading the litter, the benefits are significant. 

The use of  FGD gypsum in chicken house litter is a win-win-
win situation. The health of  the birds, the quality of  the poultry 
litter as a fertilizer, and soil and water quality are all improved.

In 2015, the American Coal Ash Association selected the U.S. 
Department of  Agriculture’s Agricultural Research Service to 
receive its Champion Award. This award recognizes extraor-
dinary contributions by an individual or organization to the 
advancement of  beneficial use of  coal combustion products. 
The USDA-ARS award specifically noted the contributions to 
the understanding of  FGD gypsum in agriculture by Drs. Ray 
Bryant, Rufus Chaney, Dinku Endale, Michael Jenkins, Martin 
Locke, Harry Schomberg, Allen Torbert, and Dexter Watts. The 
legacy of  USDA-ARS contributions continues. 

Thomas H. Adams is Executive Director of  the ACAA. He 
would like to thank Dr. Allen Torbert, USDA Agricultural 
Research Service, for providing data and quality assurance for 
this article.

ACAA Winter Meeting
Doubletree Paradise Valley
Scottsdale, AZ
February 4 to 5, 2020

Photo courtesy of JP Diroll

Save Date!the
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CFB Ash’s Diverse Beneficial Uses
By John Simpson

Feature

C irculating fluidized bed (CFB) boilers are increasingly 
utilized for electric power production today, both for 
their ability to accommodate multiple fuel sources and 
to generate clean energy without conventional external 

emissions control equipment. Worldwide, there are believed 
to be approximately 600 coal-fueled CFB units in operation or 
under construction.1 In the U.S. alone, these units produced 
more than 14 million tons of  ash in 2017—the latest year for 
which data is available—over 97 percent of  which was benefi-
cially used.2

Fluidized Bed Boilers vs. Pulverized Coal Units
Fluidized bed combustion units come in several forms. The 
earliest variants, introduced on a large scale in the 1970s, use a 
bubbling-bed system in which fuel is burned within a hot bed of  
inert particles, typically sand. Upward flowing air within the  
bed suspends the fuel-particle mix, which achieves fluid-like 
properties after sustained combustion. In CFB boilers, the  
velocity of  the combustion air is higher than in bubbling fluid-
ized bed boilers, and hot particles are circulated throughout the 
combustion chamber.3 

Fluidized boilers are particularly suited to burning fuels with 
lower heating values4—including various types of  coal, petro-
leum coke, wood biomass, paper sludge, and waste tires5—at 
high efficiency and without the requirement for costly fuel 
preparation, such as pulverization. CFB boilers burn fuel at 
substantially lower temperatures (850° C to 900° C) than do 
pulverized coal-fueled boilers (1400° C to 1500° C), which  
minimizes the formation of  nitrogen oxides.6 Moreover, up to  
95 percent of  sulfur dioxide emissions can be captured by the 
addition of  limestone or dolomite directly to the combustor.7

1Peltier, Robert, P.E. “Advanced CFB Technology Gains Global Market Share.” Power Maga-
zine. November 1, 2016.
2American Coal Ash Association. 2017 Coal Combustion Product Production & Use Survey Report. 
November 2018.
3Crawford, Mark. “Fluidized-Bed Combustors for Biomass Boilers.” August 30, 2012. www.
asme.org. Retrieved on 10/18/19.
4Peña, J.A. Pascual. “Bubbling Fluidized Beds: When to Use This Technology.” 2011. p 1.
5Mitsubishi Hitachi Power Systems. “Circulating Fluidized Bed (CFB) Boilers.” https://www.
mhps.com/products/boilers/lineup/cfb/. Retrieved on 10/18/19.
6Ibid.
7LA Ash. “What is Fluidized Bed Combustion?” http://www.laash.net/PageDisplay.
asp?p1=3956. Retrieved on 10/18/19.

Adding sorbents such as limestone to CFB boilers helps these 
units generate significantly greater volumes of  solid residues 
than are produced by pulverized coal-fueled boilers of  the same 
capacity, and they impart distinct chemical characteristics to the 
ash as well. CFB fly ash, a fine material captured from the flue 
gas, contains high levels of  alumina and silica. CFB bottom ash, 
a coarser material recovered from the combustion bed off-take, 
contains comparably higher levels of  calcium sulfate and lime. 
Lime, alumina, and calcium sulfate confer cementitious proper-
ties to CFB ash when it is mixed with water.8

Mine Reclamation
The elevated alkalinity and sulfur content of  CFB ashes generally 
make them unsuitable for use as a cement replacement in concrete. 
However, their high pH makes them highly suited for use in 
mitigating acid mine drainage. This has become an important 
beneficial use of  CFB ash over the past 30 years, particularly 
in the coal mining regions of  Pennsylvania and West Virginia, 
where abandoned mines from two centuries of  coal extraction 
continue to discharge acid runoff  into local streams.9

In 1989, the Appalachian Region Independent Power Producers 
Association (ARIPPA) formed in part to help address this issue. 
ARIPPA members’ CFB boilers use anthracite and bituminous 
coal refuse as their primary fuel to generate electricity, in the 
process generating ash that is used for reclamation.10 The  
reclamation processes typically involves processing of  coal 
refuse material at the mine site via screening to remove rock and 
other inert materials. The finer refuse materials are used as fuel 
for the CFB boiler, to which limestone is added to the furnace to 
capture sulfur dioxide emissions. The ash that results from the 
combustion process is then returned to the mine site and mixed 
with any unusable coal refuse to help neutralize on-site acidic 
materials. The materials can then be compacted in place for 
ground contour restoration.11

8Jewell, Robert, Robl, Tom, and Rathbone, Robert. Center for Coal-Derived Low Energy Materials 
for Sustainable Construction Final Scientific/Technical Report. July 2012. pp. 4-5.
9ARIPPA. “Coal Refuse.” White Paper. October 2015. p 3.
10ARIPPA. www.arippa.org. Retrieved on 10-18-19.
11Brisini, Vincent. Testimony of  ARIPPA before the House Committee on Energy and 
Commerce, Subcommittee on Energy and Power. February 3, 2016. pp 9-10.
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The Mikawa Power Plant, in Omuta, Japan, can burn a variety of fuels in its circulating fluidized bed boiler. Source: Toshiba.

Coal mine refuse such as this pile near Trevorton, Pennsylvania, can be used as fuel for CFB plants to generate electricity, with the resulting ash utilized for mine 
reclamation. Source: CC Attribution-ShareAlike 4.0/Jakec.

Issue 2 2019 Ash at Work   •   35



CFB plants consume 10 million tons of  coal refuse annually. 
Because much of  these fuel inputs comprise rock that does not 
burn, CFB units produce greater amounts of  ash than do pulver-
ized coal boilers.12 With the addition of  limestone to the furnace 
to control sulfur emissions, the volume of  residue produced by a 
CFB plant can be up to two times greater than that of  a similarly 
sized pulverized coal-fueled plant without a flue gas desulfuriza-
tion unit.13 In addition to providing a highly effective agent for 
neutralizing the acidic drainage at such mine sites, the large quan-
tities of  CFB ash can be utilized as structural fill at such sites.

The beneficial use of  CFB ash at mine sites in Pennsylvania is 
regulated under the state’s Solid Waste Management Act.14 As 
such, extensive chemical testing of  the ash is required to verify 
that element concentrations are within statutorily prescribed levels 
to ensure environmental safety. In all, 21 different parameters are 
used to assess the dry ash composition and leachate characteristics. 
If  ash exceeds regulatory limits, it cannot be used beneficially 
and must be disposed of  in a lined facility.15

Sludge Stabilization
Owing to its high pH and calcium content, CFB ash is also  
recognized as useful in sludge management. For example,  

12ARIPPA. “Environmentally Beneficial Alternative Energy.” p 35.
13Basu, Prabir. Circulating Fluidized Bed Boilers: Design, Operation and Maintenance. Springer Inter-
national Publishing. 2015. p 255.
14Hornberger, Roger J., Dalberto, Alfred D., Menghini, Michael J., Kania, Timothy C., 
Scheetz, Barry E., Koury, Daniel J., and Owen, Thomas D. “Coal Ash Beneficial Use at Mine 
Sites in Pennsylvania.” p 1.
15Pennsylvania Department of  Environmental Protection. Response to Clean Air Task 
Force Report: “Impacts On Water Quality From Placement Of  Coal Combustion Waste In 
Pennsylvania Coal Mines.” November 9, 2007. p 2.

blending CFB fly ash in with sewage sludge can increase the pH 
and temperature of  the sludge to inactivate or destroy pathogenic 
organisms.16 In other instances, it can be added simply to solidify 
sludge and allow for its off-site disposal.

In one case of  the latter, CFB byproduct from a Jacksonville 
utility in 2008 was used to solidify sludge left over from a nearby 
oil recycling company after it had abruptly ceased operations 
and vacated its premises. Left behind were numerous tanks 
containing hundreds of  thousands of  gallons of  oily sludge that 
required the addition of  a solidification agent to meet Subtitle D 
landfill requirements that it contain no free liquid.17

While cement and kiln dust are sometimes used to solidify such 
wastes,18 in this case fly and bottom ash were sourced from CFB 
units at Jacksonville Energy Authority’s Northside Generating 
Station. These boilers are fueled by a blend of  coal and petroleum 
coke (with lime added to help control sulfur emissions). This 
CFB ash was chosen for the project because it was deemed to 
be less expensive than competing materials, and its lime content 
gave it good solidification potential.19

After bench-scale testing had confirmed the effectiveness of  
the CFB ash in solidifying the sludge,20 samples of  the solidified 
material were then evaluated via the toxicity characteristic leaching 
16Grillasca-Rodriguez, Cristina. “Agricultural Use of  Organic Wastes Stabilized With Fluid-
ized Bed Combustion Solid Residues.” 1996. p ii.
17Beech, J.F. Ph.D., P.E., Elder, Scott, MBA, and Weeks, Nandra, P.E. “Case Study: Use of  
Circulating Fluidized Bed Boiler Byproduct to Solidify Oily Sludge.” 2009. p 1.
18Ibid. p 4.
19Ibid. p 5.
20Ibid. p 5-6.

Land reclaimed from a mining operation in Fayette County, Pennsylvania.
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procedure. Testing verified that addition of  the CFB ash did not 
increase the potential for the sludge’s hazardous constituents to 
leak into a landfill.21 The CFB ash and sludge were then blended 
together and allowed to cure, assessed via the paint filter test 
to verify the absence of  free liquids, and loaded into trucks for 
landfill disposal.22

Other Beneficial Uses of CFB Ash
The basic characteristics of  most CFB ashes—highly alkaline 
with self-cementing properties—give these materials a wide 
variety of  potential beneficial use applications. Beyond mine 
reclamation and sludge stabilization, research and field studies 
indicate that it has good potential as both a soil stabilizer and as 
a soil amendment in agricultural applications.
•	An innovative application was employed by the aforementioned 

Jacksonville Energy Authority to recycle both fly ash and  
bottom ash to stabilize non-cohesive sands that are common  
in north Florida. Laboratory testing and field applications 
established the effectiveness of  stabilizing such soils in  
pavement and roadway construction applications.23

•	The U.S. Department of  Agriculture/Agricultural Research 
Service has extensively investigated the agricultural use of  CFB 

21Ibid. p 6.
22Ibid. p 8-9.
23Jackson, N. Mike, Mack, Robb, Schultz, Scott, and Malek, Mag. “Pavement Subgrade Stabi-
lization and Construction Using Bed and Fly Ash.” 2007. p 10.

ash in a series of  laboratory, greenhouse, field plot, and animal 
feeding experiments.24 The agency found that the “best and 
safest” agricultural use was as a substitute for lime to neutralize 
soil acidity and boost its fertility in humid climates.25 Other 
studies have supported the application of  CFB ash as a useful 
liming agent for both food and non-food crops.26

Variations in the types of  coal and other fuels used for CFB 
combustion—as well as the specific CFB combustion technology 
employed—can greatly impact the chemistry of  the resulting ash 
and its fitness for a particular beneficial use. Appropriate testing 
is warranted to ensure health, safety, and performance criteria 
will be met in any given application. That said, given the  
growing utility of  CFB technology around the world—and  
the comparatively large volumes of  ash that these plants  
generate—further research is encouraged to develop additional 
beneficial uses for this product.

John Simpson is editor of  ASH at Work.

24U.S. Department of  Agriculture/Agricultural Research Service. “Manual for Applying 
Fluidized Bed Combustion Residue to Agricultural Lands.” 1988. Abstract.
25Ibid. p 4.
26 Richards, William, P.E. “Utilization of  Point Aconi CFB Ash as an Agricultural Soil 
Amendment.” October 2000. p iii.

CFB ash has proven to be a useful liming agent for both food and non-food crops.
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Requirements for Safety Data Sheets
Editor’s Note: With this issue, ASH at Work begins a recurring series on health and safety topics. We welcome contributions from readers with expertise 
in these issues. Article length should be approximately 500 words. Please submit topic suggestions in advance to John Simpson at johnfsimpson@gmail.com.

Health and Safety

T o help ensure workplace safety, the U.S. Department of  
Labor’s Occupational Safety and Health Administration 
(OSHA) requires that companies which produce, 
import, or otherwise handle hazardous chemicals in 

their workplace observe and carry out the agency’s Hazard 
Communication Standard (HCS). The standard, most recently 
updated in 2012, requires:
•	Chemical manufacturers and importers to evaluate the hazards 

of  the chemicals they produce or import, and prepare labels 
and safety data sheets (SDSs) to convey the hazard information 
to downstream customers; and

•	All employers with hazardous chemicals in their workplaces to 
provide labels and safety data sheets for their exposed workers 
and train them to handle the chemicals appropriately.

This article focuses on the requirements for maintaining safety 
data sheets (formerly known as material safety data sheets). 
ACAA members—including generators, marketers, handlers, 
repackagers, and distributors—are advised to accurately and 
consistently assess the potential hazards associated with coal 
combustion products (CCPs) so that individual SDSs developed 
by each member company reflect the potential hazards of  the 
CCPs during normal shipping and handling from initial develop-
ment through the supply chain.

Under the revised HCS, safety data sheets are required to be in a 
uniform format and include the section numbers, headings, and 
associated information as outlined below:
Section 1. Identification—Names the chemical on the SDS 
and its recommended uses.
Section 2. Hazard(s) Identification—Includes all hazards 
regarding the chemical and the appropriate warning information 
associated with those hazards.
Section 3. Composition/Information on Ingredients—
Identifies the ingredient(s) contained in the product indicated on 
the SDS, including impurities and stabilizing additives.
Section 4. First-Aid Measures—Describes the initial care that 
should be given by untrained responders to an individual who 
has been exposed to the chemical.
Section 5. Fire-Fighting Measures—Provides recommendations 
for fighting a fire caused by the chemical.
Section 6. Accidental Release Measures—Provides recommen-
dations on the appropriate response to spills, leaks, or releases.
Section 7. Handling and Storage—Gives guidance on the safe 
handling practices and conditions for safe storage of  chemicals.

Section 8. Exposure Controls/Personal Protection—
Indicates the exposure limits, engineering controls, and personal 
protective measures that can be used to minimize worker exposure.
Section 9. Physical and Chemical Properties—Identifies 
the physical and chemical properties associated with the  
substance or mixture.
Section 10. Stability and Reactivity—Describes the reactivity 
hazards of  the chemical and the chemical stability information.
Section 11. Toxicological Information—Identifies toxicological 
and health effects information or indicates that such data are  
not available.
Section 12. Ecological Information—Provides information to 
evaluate the environmental impact if  the chemical were released 
to the environment.
Section 13. Disposal Considerations—Provides guidance 
on proper disposal practices, recycling or reclamation of  the 
chemical(s) or its container, and safe handling practices.
Section 14. Transport Information—Provides guidance on 
classification information for shipping and transporting of   
hazardous chemical(s) by road, air, rail, or sea.
Section 15. Regulatory Information—Identifies safety, health, 
and environmental regulations specific to the product that are 
not indicated elsewhere on the SDS.
Section 16. Other Information—Includes the date of  preparation 
of  the SDS or the last revision.

ACAA commissioned Haley & Aldrich to prepare guidance 
documents to help ACAA member companies and others in 
the coal ash beneficial use community in the development  
of  SDSs for their CCPs—whether fly ash, bottom ash,  
circulating fluidized bed (CFB) fly ash, CFB bed ash, or  
flue gas desulfurization (FGD) gypsum. ACAA’s Coal 
Combustion Products Safety Data Sheet Guidance Document and  
companion FGD Gypsum Safety Data Sheet Guidance Document 
can both be downloaded free from the ACAA website.  
Both guides helpfully contain both a checklist  
and template designed to facilitate member companies’  
development of  compliant SDSs for their products.
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News Roundup—WOCA

World of  Coal Ash 2019, held May 13-16 in St. Louis, established 
an all-time attendance record with 1,075 registrants. The sold-out 
exhibit hall, featuring more than 100 companies, was likewise the 
largest in the history of  the symposium.

WOCA 2019 Award Winners
The following individuals were recognized at WOCA 2019:

Alice Marksberry Memorial Award 2019 (Sponsored by 
UK CAER)
Joseph Robb, ERM - Abstract #205, Modified Piper Diagrams 
to Support Alternate Source Demonstrations at CCR Units

WOCA 2019 Poster Award (Sponsored by EPRI)
1st Place: Laura Powers and Victoria Jennings, CTL Group - 
Abstract #272, How Clean? A Methodology to Assess Progress 
of  CCR Cleanup in Real Time 
2nd Place: Tristana Duvallet, UK CAER - Abstract #276, 
Sulfate-Activated Class C Fly Ash Based Cements

Wenlong Zhang

Victoria JenningsLaura PowersJoseph Robb

Annika Han Mehedy Amin

2019 Breaks  
All-Time  
Attendance Record

WOCA 2019 Student Oral Presentation Award (Sponsored 
by Midwest Coal Ash Association)
Samuel Mathews, Tennessee Technological University - Abstract 
#27, Preliminary Study of  the Potential of  a Beneficiated 
Ultrafine Class F Fly Ash

Midwest Coal Ash Association Student Stipend Awards
Omar Amer, Clemson University 
Wenlong Zhang, Georgia Institute of  Technology 
Annika Han, Tufts University 
Mehedy Amin, The Ohio State University 
Rosicky Kalombe, University of  Missouri–Kansas City

WOCA 2019 Student Poster Award (Sponsored by ACAA 
Educational Foundation)
Ana Santos, University of  Porto, Porto, Portugal - Abstract 
#226, Recovery of  Carbonaceous Solid Residue (Char) from 
Coal Ash to Use as Possible Substitute Graphite-Based Materials 
in Green Energy Applications

WOCA 2019 Papers Now Available
The WOCA 2019 submitted papers are now available on the Ash Library proceedings website: www.flyash.info.

Rosicky Kalombe

Omar AmerSamuel MathewsTristana Duvallet

Ana Santos
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News Roundup

Coal Ash Recycling Rate Declines Amid  
Shifting Production and Use Patterns
Fifty-eight percent of  the coal ash produced during 2018 was 
recycled—down from 64 percent in 2017, but marking the fourth 
consecutive year that more than half  of  the coal ash produced in 
the United States was beneficially used rather than disposed.

“As coal ash production declines, beneficial use markets are adopt-
ing new logistics and technology strategies to ensure these valuable 
resources remain available for safe and productive use,” said 
Thomas H. Adams, Executive Director of  the American Coal Ash 
Association. “Closures of  coal-fueled power plants are disrupting  
product distribution channels, but ash marketers are adapting 
quickly and enormous volumes of  material remain available for  
beneficial use. We look forward to continuing to grow these prac-
tices that conserve natural resources, make products that are more 
durable, and dramatically reduce the need for landfills.”

According to ACAA’s most recent “Production and Use Survey,” 
59.4 million tons of  coal combustion products were beneficially 
used in 2018 out of  102.3 million tons that were produced. The rate 
of  ash utilization decreased from 64.4 percent to 58.1 percent, and 
the total volume of  material utilized decreased by 12.3 million tons. 
Coal ash production volume decreased 8 percent (or 9.1 million 
tons) from 2017 levels.

“Coal ash” is a generic term that encompasses several coal com-
bustion products (CCPs) that can be beneficially used in a wide 
variety of  applications. Highlights of  CCP production and use in 
2018 include:
•	Use of  coal fly ash in concrete declined 11 percent to 12.5 million 

tons—the same rate of  decline as all coal combustion products 
in all beneficial use applications. Concrete producers and 
consumers indicated a desire to use more fly ash, but several 
regional markets were affected by shifting supply dynamics 
associated with closures of  coal-fueled power plants. Fly ash 
improves concrete durability and significantly reduces green-
house gas emissions associated with concrete production.

•	Use of  all coal combustion products in cement production 
declined 26 percent to 6.4 million tons.

•	Utilization of  a key “non-ash” coal combustion product 
returned to expected levels. Synthetic gypsum is a byproduct 
of  flue gas desulfurization units, also known as “scrubbers,” 
located at coal-fueled power plants. Use of  synthetic gypsum 
in panel products (i.e., wallboard) declined 23 percent to  
12.3 million tons. This volume is consistent with utilization 
volumes in the 2014-2016 period following a 2017 in which 
users took advantage of  an opportunity to increase stockpiles 
of  gypsum for raw material.

•	Synthetic gypsum use in agricultural applications—in which 
the gypsum improves soil conditions and prevents harmful 
runoff  of  fertilizers—declined 16 percent to 1 million tons. 
Lower utilization is likely related to wet weather that prevented 
many farmers from applying material to fields.

•	Use of  CCPs in pond closure activities declined 28 percent 
to 3.2 million tons but remained well above 2016’s total of  
only 435,000 tons. This activity is driven by utility compliance 
with coal ash regulations that effectively require an end to the 
practice of  wet disposal. Fly ash, bottom ash, and synthetic 
gypsum were all used in construction of  new permanent  
disposal facilities.

•	Use of  fly ash and bottom ash in structural fills rebounded 
strongly to 4.6 million tons following a multi-year decline.

•	Production of  boiler slag declined 40 percent as the number 
of  cyclone boilers producing this material also declined. 
Approximately 468,000 tons of  boiler slag were utilized in the 
production of  blasting grit and roofing granules.

•	Approximately 1.2 million pounds of  cenospheres were sold in 
2018, up from 148,000 in the prior year. Increased cenosphere 
recovery was likely linked to increased pond closure activities.

“As America’s electricity grid changes, the coal ash beneficial use 
industry is evolving as well,” said Adams. “As we work diligently 
to utilize the 40 percent of  coal combustion products that are 
still disposed annually, our industry is also taking significant 
strides in developing strategies for improving the quality and 
availability of  these materials.”

Adams explained that increasing beneficial use requires ash marketers 
to ensure that products are consistent and available when customers 
need them—requiring large investments in technology and logistics. 
Additionally, the coal ash beneficial use industry is actively deploying 
technologies and strategies for harvesting coal ash materials that 
were previously disposed.

For historical charts and more detailed information on coal ash  
production and use, see the “American Recycling Success Story” 
special insert in this issue of  ASH at Work.

EPA Advances Revisions to Coal Ash Disposal 
Regulations
The U.S. Environmental Protection Agency (EPA)—responding to 
petitions for reconsideration, court decisions, and Congressional 
action—has undertaken a series of  rulemakings to revise coal 
ash disposal regulations originally enacted in 2015.

On July 30, 2019, EPA proposed to revise its definition of  
beneficial use and regulatory treatment of  “piles” staged for 
beneficial use. (See story on the following page regarding Figure 1. All CCPs Production and Use, 2009 - 2018.
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American Coal Ash Association’s response to these proposals.) 
The agency also proposed changes to data reporting require-
ments and the establishment of  an alternative groundwater 
protection standard for boron.

On November 4, 2019, EPA announced two proposed regulations— 
one revising the 2015 Resource Conservation and Recovery Act 
(RCRA) solid waste regulation for coal combustion residuals and 
another revising the 2015 Clean Water Act Effluent Limitation 
Guidelines (ELG) for steam electric power plants.

The RCRA proposals included a new date of  August 31, 2020, 
for facilities to stop placing waste into disposal units that are 
leaking and a requirement to either retrofit them or begin 
closure. EPA also moved to implement a court-mandated 
change in the classification of  compacted soil-lined or clay-
lined surface impoundments from “lined” to “unlined,” which 
means that clay-lined surface impoundments would no longer 
be considered lined units and need to be retrofitted or comply 
with closure requirements. 

The ELG proposals include changes to the requirements for two 
specific waste streams: flue gas desulfurization wastewater and 
bottom ash transport water. EPA said its proposal would achieve 
greater pollution reductions than the 2015 rule at a lower cost. 
By leveraging newer and less-costly pollution control technologies 
and taking a flexible, phased-in implementation approach, EPA’s 
proposal is estimated to save more than $175 million annually  
in pre-tax compliance costs while reducing the amount of   
pollutants discharged to our nation’s waters by approximately 
105 million pounds per year over the 2015 rule.

Additional proposals to revise EPA’s coal ash disposal regulations 
are expected in the near future, including the establishment 
of  a federal permit program for use in states that do not seek 
approval of  their own permit programs and regulations to 
address “legacy” coal ash disposal sites that ceased receipt of  
materials before the 2015 regulation.

Although EPA is working on several proposed revisions to its 
coal ash disposal regulations, the vast majority of  the 2015 CCR 
rule remains in place and its implementation continues. All units 
managing coal ash are required to monitor groundwater, publicly 
report the data, and take action to address exceedances of  the 
groundwater protection standards.

ACAA Objects to Proposed Revisions to EPA’s 
Definition of Beneficial Use
American Coal Ash Association representatives appearing 
at a U.S. Environmental Protection Agency public hearing 
October 2, 2019, testified that the agency’s proposal for  
revising coal ash regulations will erect significant barriers to 
safely recycling coal ash.

“EPA’s proposals related to the definition of  coal ash beneficial 
use are the opposite of  a regulatory rollback,” said Thomas H. 
Adams, ACAA Executive Director. “Without any damage cases 
or scientific analysis to justify its actions, the agency is seeking 
to impose burdensome new restrictions that will cause millions 
more tons of  material to be disposed rather than be used in ways 
that safely conserve natural resources and energy.”

Decades of  EPA activities under both Democratic and Republican 
administrations—including Reports to Congress in 1988 and 1999; 
Regulatory Determinations in 1993 and 2000; and the 2015 Final 
Rule now under consideration for revision—all concluded that 
beneficial use should be exempt from regulation and encouraged 
to contribute to sustainability. The 2015 Final Rule issued under 
the Obama Administration “…found no data or other information 
to indicate that existing efforts of  states, EPA, and other federal 
agencies had been inadequate to address the environmental issues 
associated with the beneficial use of  CCR.” The 2015 regulation 
established a definition of  beneficial use intended to screen out 
large-quantity indiscriminate uses that might be disposal activities 
masquerading as beneficial use.

“The problem with EPA’s beneficial use definition was that it 
contained a math error,” said Adams. “But instead of  simply 
fixing the math error, EPA is now proposing unjustified and 
sweeping changes to the definition that will have the effect of  
discouraging recycling. EPA is proposing to vastly expand the 
number of  beneficial use activities that must be evaluated on a 
project-by-project basis and the record keeping that must accom-
pany legitimate recycling activities. People won’t do it. They’ll 
just let the materials go to the landfill instead.”

Adams pointed out that since 1980, 188.7 million tons of  coal 
ash have been utilized in structural fill applications without a 
damage case being presented associated with the activity. “States 
already regulate these activities,” said Adams. “Consensus-based 
standards that include site location criteria and industry best 
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Prior to the action by Congress, enforcement of  EPA’s  
2015 coal ash disposal regulations required action by  
citizen lawsuits. 

ASTM Approves Major Change to Coal Ash 
Specification
Following almost two years of  consensus-building discussions, 
the definition of  what constitute Class C and Class F fly ashes is 
now officially changed.

The ASTM C618-19 Standard Specification for Coal Fly  
Ash and Raw or Calcined Natural Pozzolan for Use in 
Concrete now uses calcium oxide instead of  the sum of   
silica, alumina, and iron oxide to classify fly ash. Henceforth, 
fly ash with less than 18 percent CaO will be categorized as 
Class F and that with more than 18 percent will be categorized 
as Class C. There is still a requirement for a minimum of   
50 percent sum of  oxides for both C and F ashes.

Publication of  the new standard was delayed while the change 
was harmonized within the related AASHTO M295 speci-
fication. As part of  the C618-M295 harmonization efforts, 
AASHTO is now discussing deleting the available alkali and 
the effectiveness in mitigating ASR (C441) tests from the 
optional requirements in M295. Also under discussion is 
harmonizing the lower LOI limit of  5 percent in AASHTO 
and the ASTM limit of  6 percent. A group volunteered to 
gather compelling data showing not only why the LOI limit 
of  6 percent should be kept, but also that LOI has become a 
rather irrelevant number in light of  emission control tech-
nologies implemented in power plants across the country, 
new advances in measuring adsorption capacity of  fly ash, 
and other factors.

practices already guide how these projects are carried out. 
Despite this, the agency has now strayed from its original objec-
tive of  focusing greater scrutiny on large-volume indiscriminate 
placements of  coal ash to propose project-by-project evaluations 
of  a whole host of  activities that may involve volumes as small 
as a single ton.”

Adams predicted that if  EPA enacts its proposals, the United 
States will see more CCRs disposed; more natural resources 
consumed; more water, fossil fuels, electricity, and other 
resources consumed as virgin natural resources are extracted; 
and increased project costs. “Any environmental benefits to 
be achieved by erecting these barriers to beneficial use are at 
best speculative and non-quantifiable and, more likely, simply 
non-existent,” Adams said.

Second State Moves to Enact Coal Ash  
Regulation Permit Program
The U.S. Environmental Protection Agency proposed 
to approve Georgia’s permit program for the disposal 
of  coal combustion residuals, making it the second state 
after Oklahoma to complete the shift from citizen lawsuit 
enforcement of  EPA standards.

“EPA encourages other states to follow Georgia’s lead and 
assume oversight of  coal ash management within their borders,” 
said EPA Administrator Andrew Wheeler. “EPA is committed to 
working with the states as they establish coal ash programs  
tailored to their unique circumstances that are protective of  
human health and the environment.”

EPA determined that Georgia’s permit program application 
meets the standard for approval. Congress in 2016 granted 
EPA the authority to approve of  state permit programs. 

Source: CC 2.0 Generic/dave_7

In Memoriam

Michael Lawstan 
Mings, 1958 - 2019
Mike Mings, Utility Services 
Manager at Lafarge North 
America and a former 
ACAA Director, passed 
away on November 5, 
2019, at Mercy Hospital, in 
Springfield, Missouri. Born 
in Minneapolis, Mike gradu-
ated from Washington High 
School, in Washington, Iowa, 
and later earned his bachelor’s degree in civil engineering 
and his master’s degree in geotechnical engineering from 
Iowa State University. Shortly after graduation, Mike began 
his career with the Walter N. Handy Company, where he 
would become part owner. After Lafarge Corp. purchased 
the Walter N. Handy Company in 1994, he went on to 
become Executive Vice President. Mike was also co-owner 
of  Analytical Testing Service Laboratories Inc., a material  
testing lab in Joplin, Missouri. He was interred at 
Rivermonte Memorial Gardens, in Springfield.
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In & Around ACAA

Pittsburgh, PA
Samuel Boxerman, Partner, Sidley Austin LLP, discusses the  
current coal ash situation in Puerto Rico and proposed revisions 
to EPA coal ash disposal regulations at the ACAA’s Fall Meeting.

Pittsburgh, PA
Steve Bonebrake, Partner, Schiff  Hardin LLP, addresses attend-
ees of  the ACAA’s Fall Meeting on the new Illinois coal ash 
disposal regulations and proposed revisions to EPA coal ash 
disposal regulations.

Denver, CO
ASTM International 
Committee C 09 on 
Concrete and Concrete 
Aggregates has awarded 
Honorary Membership to 
ACAA Executive Director 
Thomas H. Adams in 
recognition of  his out-
standing service to the 
Committee and devotion 
to its objectives. He has 
been an active member 
of  Committee C 09 and 
several of  its subcommit-

tees for over three decades and is also a member of  Committee 
C 01 on Cement; E 50 on Environmental Assessment, Risk 
Management and Corrective Action; and E 60 on Sustainability.

Washington, DC
(L-R): Rafic Minkara, Boral Resources (ACAA Technical 
Committee Chairman); Danny Gray, Charah Solutions (ACAA 
Board Member); Dr. Lisa Bradley, Haley & Aldrich (ACAA 
Secretary/Treasurer); Thomas Adams, ACAA Executive 
Director; and John Ward, John Ward Inc. (ACAA Government 
Relations Committee Chairman) gather at a recent National Coal 
Council meeting.
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New Members

Resource Materials Testing (Associate Member) has 
provided testing services to the CCP industry since 1988. The 
company routinely performs ASTM/AASHTO testing and 
certification for clients that include utilities and marketers. The 
firm is an AASHTO-accredited laboratory for pozzolan and slag 
and participates in the CCRC Inspection and Proficiency Sample 
Program. As a small laboratory, the company works closely with 
clients and any issues that may arise for them from a techni-
cal standpoint. Over the years, Resource Materials Testing has 
worked on projects and evaluations of  products for many clients 
engaged in both research and development and quality control. 
www.rmtiflyash.com.

Huadian Electric Power Institute Co. Ltd. (Associate 
Member) is a wholly owned subsidiary of  China Huadian 
Corporation (CHD), which operates 84 coal-fired power 
plants nationwide. As the leading research institution of  
CHD, Huadian Electric Power Institute Co. Ltd. (CHDER) 
is committed to technological innovation and invention 
in thermal power, hydropower, and new energy as well as 
R&D in recycling and utilization of  CCP. It also serves as a 

platform for technological cooperation and communication, 
academic exchanges, and talent training between CHD and 
organizations, universities, and corporations worldwide. The 
Coal Ash Comprehensive Utilization Research Center of  
CHDER is a professional research center with the primary 
responsibility of  studying the utilization of  CCP and FGD 
gypsum and providing high-value solutions for commercial 
application. www.chder.com.

Welcome, New ACAA Members!
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FirmoGraphs LLC (Associate Member) is a business intelligence 
and data science firm specializing in the North American  
utility and industrial markets. The firm helps customers go to 
market more efficiently by applying business intelligence (BI) 
tools and techniques. With respect to the coal ash market, the 
company developed the Ash Mart™, which contains nearly  
200 attributes for more than 300 locations and 700 surface 
impoundment and landfill units involving nearly 100 owner/
operators. Estimates of  CCR material totaling approximately 
2B cubic yards, and final cover of  10,000s of  acres, are 
made. Compliance status is provided with respect to location 
restrictions, groundwater protection standards, and recurring 
requirements. www.firmographs.com.
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J im Roewer is Executive 
Director of  the Utility 
Solid Waste Activities 
Group (USWAG), which 

is responsible for addressing waste, 
byproduct, and chemical manage-
ment and transportation issues 
on behalf  of  the utility industry. 
USWAG’s core mission is to support 
the industry’s efforts to comply with 
federal environmental regulations, protect the environment, 
and serve its customers. As part of  that effort, USWAG 
engages in regulatory advocacy, regulatory analysis and 
compliance assistance, and information exchange pertaining 
to RCRA, TSCA, and HMTA.

Jim has worked as Senior Environmental Manager in the Energy 
Policy Department of  the National Rural Electric Cooperative 
Association (NRECA); Environmental Scientist in the Natural 
Resources Section of  the Edison Electric Institute; Manager, 
State and Local Government Relations, with the American 
Society of  Mechanical Engineers; and Research Assistant with 
the Science Unit of  the Illinois Legislative Research Service. 
He holds an MS in Environmental Science from the School of  
Public and Environmental Affairs at Indiana University and a 
BA in Biology from Wittenberg University.

Editor’s Note: “Six Questions for…” is a regular ASH at Work feature in which leaders with unique insight affecting the 
coal ash beneficial use industry are asked to answer six questions.

6 Questions for Jim Roewer 

Ash at Work (AW): The U.S. Environmental Protection Agency 
has several proposed revisions to coal ash disposal regulations in 
the pipeline. Which do you see as the most important?

Jim Roewer (JR): While the ongoing refinement of  the 
rule—to respond to court decisions and to implement 
sound environmental policy regarding waste and materials 
management—is important, having the federal rule implemented 
by the states, with regulatory obligations clearly spelled out in 
enforceable permits, is our ultimate goal. That construct will 
provide for regulatory certainty that will allow the industry to 
make sound management decisions—for both CCR disposal and 
use—that will ensure environmental protection. Finalizing rule 
revisions should open the door to the approval of  additional 
state CCR permit programs, and EPA’s proposal to establish 
a federal regulatory program in so-called non-participating 
states will ensure that the industry’s management of  CCRs is 
conducted pursuant to permits rather than the current self-
implementing rule.

AW: Environmental groups and the news media are fond of  
referring to these actions as “rollbacks” of  environmental 
protections. Is that a fair characterization?

JR: You have to keep in mind that ENGOs continue to press 
for regulation of  CCR as hazardous waste, so any revision 

of  the rule that doesn’t result in Subtitle C regulations will be 
labelled a “rollback” by those groups. EPA’s actions are not 
“rollbacks”: groundwater protection standards remain in place, 
companies continue to comply with groundwater monitoring 
rules, and corrective action is being undertaken when and where 
needed. The fact is that EPA is working to produce a rule that 
is both environmentally protective and attainable, in terms of  
requirements and timetables.

AW: Is EPA going to have time to get all of  this done?

JR: The wheels of  regulatory bureaucracy seem to turn painfully 
slowly. EPA needs to establish rules that are durable, that will 
stand up to judicial review. Building a record is key to that effort, 
and that takes time. And the agency understands all stakeholders’ 
need for regulatory certainty and is working diligently to finalize 
their rulemaking efforts. We should see proposals later this year 
and final rules in early 2020. 

AW: Should we expect all of  these actions to be litigated, and 
how long will that take?

JR: As I noted earlier, ENGOs will not rest in their pursuit of  
hazardous waste regulation of  CCR. They are well funded and 
should be expected to appeal all rule revisions, as well as the 
rule establishing a federal CCR permitting program and EPA 
approval of  state CCR permit programs. Regarding the schedule, 
assuming the rule revisions and the federal permit program are 
finalized in early 2020, litigation won’t likely be concluded before 
early- to mid-2021.

AW: Some states are moving forward with setting up their own 
permit programs. Do you expect that effort to pick up steam?

JR: We certainly hope so. The key to a protective, predictable, 
and sensible implementation of  the federal CCR rules is 
implementation through permits issued by the states. We 
understand a number of  states are working on securing approval 
from EPA, and our members continue to encourage those efforts.

AW: What are the implications of  all of  this regulatory activity 
and litigation for beneficial use of  coal combustion products? 
 
JR: We avoided a disastrous impact to beneficial use when EPA 
decided to regulate CCR as non-hazardous waste. But ENGOs’ 
continued push for hazardous waste regulations must be 
regarded as a real threat to continued beneficial use, and EPA’s 
recent Phase 2 proposal to change the CCR rule’s beneficial use 
criterion is itself  a significant threat to unencapsulated uses. 
USWAG has a keen interest in protecting beneficial use, and 
we are pleased to partner with ACAA in this effort. And as the 
industry moves to close CCR disposal units, it will be impor-
tant to maintain, and expand, environmentally sound CCR 
beneficial use.

AW: Thank you, Jim.
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ASH Classics
Coal Ash Use in Road Construction Applications

“ASH Classics” is a recurring feature of ASH at Work that examines the early years of the American Coal Ash Association 
and its predecessor National Ash Association (NAA), focusing on issues and events that were part of the beneficial use indus-
try’s defining years.

The 1970s saw the expanding use of coal ash in highway construction applications. This ASH Classic, from 1970, highlights the 
use of coal combustion products as mineral filler and anti-skid aggregate, as well as in embankments and road bases.
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Coal Combustion Product Type:
Fly ash

Project Location:
Denton, Texas

Project Participants:
HKS Sports & Entertainment Group, HKS DesignGreen, 
Manhattan Construction Co., HKS Commercial Interiors, 
Smith Seckman Reid Inc., Aguirre Roden, Jaster-
Quintanilla, Rogers Moore Engineering/Walter P Moore, 
Caye Cook & Associates, Henneman Engineering Inc.

Project Completion Date:
2011

Project Summary:
In 2008, the University of North Texas (UNT) approved a 
dedicated athletic fee to fund construction of a new stadium 
to replace Fouts Field, which had housed football operations 
since 1952. That same year, UNT President Gretchen Bataille 
signed the American College and University Presidents’ 
Climate Commitment to eliminate net greenhouse gas 
emissions from specified campus operations. As part of 
UNT’s climate commitment, all new university facilities were 
required to attain a minimum of Silver LEED certification. 
The university spared no expense to make the construction of 
its new football stadium a model of green building practices.

Beneficial Use Case Study
Apogee Stadium

Project Description:
UNT’s sports teams go by the nickname the “Mean Green”—a 
reference to NFL Hall of Famer Mean Joe Greene, who played 
football at the university in the 1960s. School administrators 
and architects HKS Sports and Entertainment Group took that 
name to heart in developing a sustainable design covering all 
facets of the new stadium’s operations—starting with the speci-
fication of green and recycled construction materials.

The design team opted for a steel-reinforced concrete skeleton for 
the stands. Fly ash was used to replace 6.2 million pounds of port-
land cement for the concrete portions—for an overall replacement 
of 35%—resulting in a carbon offset equivalent to the environ-
mental impact of the stadium’s electricity production for three 
years. Twenty percent of the products and materials used in the 
construction of the stadium featured recycled content and 47% 
were manufactured locally. Eighty-three percent of construction 
waste materials (including 6,373 tons of concrete and 188 tons of 
metal) were diverted from landfills via recycling.

Structural engineers Walter P Moore volunteered to develop 
an educational outreach program to share with UNT students 

information about the sustainable design of the stadium. 
Engineers ultimately delivered three classroom presentations 
on the environmental impact of construction materials and 
the strategies employed to reduce embodied carbon dioxide 
through material selection, replacement of cement with fly ash, 
and sustainable sourcing.

Although initially aiming for Silver LEED certification, the 
design team built in enough sustainable features that the facility 
qualified for Platinum LEED—the first newly constructed  
college football stadium in the nation to achieve this highest  
level of LEED certification awarded by the U.S. Green 
Building Council. Among those features were:
•	 Use of low-flow plumbing fixtures to reduce water  

consumption by over 50%
•	 Incorporation of native landscaping and permeable pavers 

to reduce heat absorption and reduce storm water runoff
•	 Installation of three wind turbines capable of generating 

a half-million kilowatt hours per year for the university’s 
power grid—eliminating the equivalent of over 300 metric 
tons of carbon dioxide emissions annually

Apogee Stadium earned a host of awards for its green  
construction, including being named Engineering News-
Record’s “Best Green Project” in 2012.

SOURCE: CC Attribution-Share Alike 4.0-Michael Barera.
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Coal Combustion Product Type:
Fly ash

Project Location:
Houston, Texas

Project Participants:
Skanska USA Commercial Development,  
Baker Concrete Construction, Gensler,  
Walter P Moore, Wylie Consulting Engineers

Project Completion Date:
2019

Project Summary:
In 2015, Skanska USA Commercial Development placed 
the concrete foundation mat for a proposed 35-story tower 
in downtown Houston. In an unusual sequencing, Skanska 
held off on building the tower itself until it could pre-lease 
a significant portion of the 750,000 square feet of office 
space. However, that didn’t preclude Skanska from having 
its building design pre-certified at the LEED Platinum v4 
level—just the third building in the U.S. to receive such 
certification. Construction of the tower itself began in 2017 
and was completed in 2019.

Beneficial Use Case Study
Capitol Tower/Bank of America Tower

Project Description:
Shortly after the U.S. Green Building Council’s beta launch of 
LEED v4, Skanska Commercial Development enrolled their 
planned office building, Capitol Tower (later to be renamed 
Bank of America Tower), in the program. To achieve Platinum 
pre-certification, the project would need to achieve most of 
the LEED “Materials and Resources” credits, including the 
“whole building life-cycle assessment,” which is awarded based 
on a building’s reduction in the impacts associated with the 
manufacturing and building materials.

Structural engineers Walter P Moore worked closely with 
concrete suppliers to assess the environmental impact of the 
project’s concrete across six criteria: carbon dioxide emissions, 
depletion of stratospheric ozone, acidification, eutrophication,  
formation of tropospheric ozone, and depletion of non-
renewable resources. A key strategy in achieving these 
included an aggressive program of cement minimization. 
Ultimately, 55% of the cement in the custom concrete mix 
was replaced with fly ash, which led to a 33% reduction in 
the production of ozone-depleting materials, a 19% decrease 
in global warming potential, and 12% less acidification. Use 
of fly ash in place of cement saved more than one million 
pounds of carbon dioxide, the equivalent emissions associated 
with driving a car 1.2 million miles.

The 20-hour continuous placement of 9020 cubic yards of  
concrete for the foundation carried with it some significant  
operational and logistical challenges. Among them were 
Houston’s hot weather—temperatures remained in the 80s  
and 90s throughout placement—and a construction site with 
limited perimeter access. Overcoming the site constraints—
which included an active light-rail line adjacent to one side of 
the foundation—meant the pour had to be carried out with 
only four mobile pumps. The placement’s 902 concrete deliveries 
were executed at precise 10-minute intervals—the cycle time for 
trucks to discharge concrete at the pumps. To reduce the heat of 
hydration and minimize the risk of thermal cracking, engineers 
not only specified a high-percentage replacement of cement with 
fly ash, but also pre-cooled aggregates with water spray. Concrete 
placement temperatures ranged from 88° F to 92° F—well below 
the 98° F limit.

To minimize the risk of logistical mishaps preventing completion 
of the foundation in the allotted time, the team built redundancies 
into the plan. A backup pumper was stationed on site, and a 
tow truck was on standby to tow away any concrete pumps 
were they to have failed. Additional batch plants were used to 
maintain concrete production.

Source: Skanska USA.
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Coal Combustion Product Type:
Fly ash

Project Location:
Brisbane, Australia

Project Participants:
Wagners, University of Queensland, Hassell Group, Bligh 
Tanner, Arup, Medland Metropolis, Precast Concrete Pty. 
Ltd., McNab Builders

Project Completion Date:
2013

Project Summary:
Established in 2010, the Global Change Institute’s (GCI) 
mission is to address the impacts of climate change and 
population growth through collaborative research in areas 
such as clean energy, food systems, and healthy oceans. 
When the Institute’s headquarters was being designed, 
sustainable building principles were employed to serve as 
an outward reflection of the organization’s objectives. To 
that end, among the construction materials specified was 
geopolymer concrete incorporating recycled fly ash and 
granulated blast furnace slag (GBFS).

Beneficial Use Case Study
Global Change Institute Building

Project Description:
Intended as a showcase of the “next generation of environ-
mental building technologies,” the Global Change Institute 
headquarters is a four-story building comprising three 
suspended concrete floors made from 33 precast geopolymer 
concrete panels. Toowoomba-based construction materials  
company Wagners supplied 330 cubic meters of Earth 
Friendly Concrete (EFC) for the large floor beams that form 
the floor plates.

EFC is a proprietary blend of fly ash and GBFS that uses no 
portland cement. Wagners supplied 110,550 metric tons of 
the slag and fly ash—the latter sourced from the Millmerran 
power station, a nearby plant fueled by bituminous coal. The fly 
ash complies with AS/NZS 3582.1: 2016, which is similar to 
the ASTM C618 Class F standard used in the U.S. Batched at 
the Toowoomba EFC plant, each beam required the delivery 
of two truckloads of EFC to the precast facility in Carole Park, 
Brisbane. Chemical activation was carried out at the precast 
yard when the trucks arrived to eliminate the risk of holds-ups 
on the busy highway between those two locations.

According to Wagners, use of EFC boasts a number of  
environmental and performance advantages over portland 
cement concrete, including:

•	 Emissions reductions of 80-90%
•	 30% higher flexural strength
•	 High sulfate, acid, and chloride ion ingress resistance
•	 Low shrinkage
•	 Low heat of hydration

Use of EFC in the construction of the Global Change 
Institute represented the first-ever application of geopolymer 
concrete in the structure of a multi-story building; the only 
prior use was in test batches used for sidewalks. The EFC 
beams also play a significant role in low-energy space heating, 
with the placement of water pipes inside them to achieve 
temperature-controlled hydronic heating of the building 
spaces above and beneath.

Designed to function as a zero-energy and zero-carbon 
workplace, the Institute has earned a Green Building Council 
of Australia 6 Star Green Star Design rating and received 
numerous awards, including being named the 2013 BPN 
Sustainability Awards winner for innovation of the year.

SOURCE: Wagners.

SOURCE: Wagners.
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Coal Combustion Product Type:
Fly ash

Project Location:
Minneapolis, Minnesota

Project Participants:
Minnesota Department of Transportation, Cemstone, 
Flatiron Constructors, Manson Construction, Figg 
Engineering, TKDA, Ayres Associates, Great River Energy

Project Completion Date:
2008

Project Summary:
On August 1, 2007, the primary spans of the I-35W 
bridge over the Mississippi River in Minneapolis collapsed 
into the water below, killing 13 people and injuring 145. 
Investigators found that the bridge had 16 undersized gusset 
plates that fractured, causing the bridge deck to give way. 
Engineers of the replacement bridge had two overarching 
goals: to build a sturdy, state-of-the-art bridge that would 
last 100 years and to build it expeditiously so as to minimize 
the disruption to the surrounding community.

Beneficial Use Case Study
I-35W Saint Anthony Falls Bridge

Project Description:
Given the importance of I-35W as a major artery connect-
ing points southwest of Minneapolis with the city’s northern 
suburbs, the Minnesota Department of Transportation set a 
fast-track schedule for completion of the replacement bridge. 
Eight days after the bridge collapse, five companies had been 
approved to bid on the project and, six weeks later, contract 
awards were announced. Concrete reinforced by rebar was 
selected for the 10-lane replacement span, which would be 
fabricated under a design/build contract that allowed for the 
design and construction to be carried out simultaneously.

Custom concrete mixes were created for the different  
sections of the bridge, including footings, piers, drilled shafts, 
and superstructure. Fly ash—from Great River Energy’s Coal 
Creek Station, near Underwood, North Dakota—featured 
in the mixes of all four of those concrete elements, with the 
highest percentage incorporated into the superstructure. The 
concrete superstructure, which carried a strength specification 
of 6500 psi, incorporated 25% fly ash replacement of cement. 
Footings, drilled shafts, and piers contained 18%, 18%, and 
16% fly ash replacement of cement, respectively. In all,   
45 high-performance mix designs were employed.

In addition to the aggressive construction schedule, engineers 
faced an array of challenges, including cold winter temperatures 

during which much of the concrete casting took place and 
the adjacency of existing infrastructure such as roads, tunnels, 
and the foundations of the collapsed bridge, which affected 
where the substructures of the new bridge could be located. 
Contractor Flatiron-Manson configured a casting yard near 
the bridge, employing heated prefabricated buildings in which 
operations could take place. Ultimately, 120 concrete box 
girder sections were cast onsite, after which they were cured, 
floated by barge, and hoisted into place at the bridge site by 
barge-mounted crane.

Construction of the Saint Anthony Falls Bridge, which  
incorporates 50,000 cubic yards of concrete, was completed in 
11 months—three months ahead of schedule—and is designed 
for a 100-year life. It has earned a number of plaudits, including 
the Federal Highway Administration’s Award of Excellence 
and an Excellence in Structural Engineering Award from the 
National Council of Structural Engineers Association.

SOURCE: CC Attribution-Share Alike 3.0-Elkman.

SOURCE: CC Attribution-Share Alike 3.0-Elkman.

Issue 2 2019 Ash at Work   •   57



Coal Combustion Product Type:
High-carbon fly ash

Project Location:
Albertville, Minnesota

Project Participants:
U.S. Department of Energy, Minnesota Department of 
Transportation, Washington State University, University of 
Wisconsin, Bloom Companies LLC, Xcel Energy

Project Completion Date:
2008

Project Summary:
High-carbon fly ash is generally regarded as substandard for 
use in concrete, as the carbon’s absorption of air-entraining 
admixture can reduce the concrete’s durability. However, this 
is not necessarily a concern in applications such as for use as 
a base course under asphalt pavement, where maximum den-
sity and minimal air void can help to produce a sturdier road 
underpinning. A U.S. Department of Energy-sponsored 
study undertook to compare the strength, cost, and envi-
ronmental effects of a base course of reclaimed pavement 
materials (RPM) stabilized with high-carbon fly ash against 
those of traditional road base materials.

Beneficial Use Case Study
MnROAD Stabilized Road Base Course

Project Description:
Three test sections were built at the Minnesota Road Research 
Project (MnROAD) facility, each of identical length (500 
feet), asphalt surface, subbase, and subgrade layer—but each 
with a different base course material. The three base courses 
consisted of conventional crushed aggregates, full-depth RPM, 
and fly ash-stabilized RPM. Fly ash was supplied from unit 
8 of Xcel’s Riverside Generating Plant, in St. Paul, Minn., 
and contained carbon content of 16.35% and calcium oxide 
content of 22.37%.

After the test sections were built, construction costs were  
compared among the three base courses. Because of heavy  
rainfalls, the untreated-RPM and crushed-aggregate sections 
had to be replaced, resulting in added costs. The fly ash-treated 
RPM base was not affected, helping it to achieve the low-
est overall construction costs. Comparing the initial energy 
consumption and greenhouse gas emissions associated with the 
three base courses, the researchers found that the high-carbon, 
fly ash-treated RPM had the lowest figures in both of these 
categories as well.

During and after the construction of the three asphalt 
sections, laboratory and field tests were carried out to 

characterize the material properties. The test results were 
used in the mechanistic-empirical pavement design guide 
(MEPDG) to predict long-term pavement performance. Tests 
showed that the fly ash-stabilized RPM had a higher modulus 
than those of crushed aggregate and full-depth RPM and, 
based on the MEPDG performance prediction, a service life 
of 23.5 years—over twice the service life of the full-RPM 
base (11 years) and more than three times that of the crushed 
aggregate base (7.5 years). Life-cycle analysis indicated that 
the use of fly ash-stabilized RPM as a base for flexible pave-
ment can greatly reduce life-cycle costs, energy consumption, 
and greenhouse gas emissions.

SOURCE: MnDOT.
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BENEFICIAL USE OF COAL COMBUSTION PRODUCTS

AN AMERICAN RECYCLING SUCCESS STORY
Coal combustion products – often referred to as “coal 
ash”– are solid materials produced when coal is burned 
to generate electricity.  There are many good reasons to 
view coal ash as a resource, rather than a waste. Using 
it conserves natural resources and saves energy. In many 
cases, products made with coal ash perform better than 
products made without it.

As coal continues to produce approximately one-third of 
the electricity generation in the United States, significant 
volumes of coal ash are produced. Since 1968, the  
American Coal Ash Association has tracked the produc-
tion and use of all types of coal ash. These surveys are 
intended to show broad utilization patterns and ACAA’s 
data have been accepted by industry and numerous gov-
ernment agencies as the best available metrics of benefi-
cial use practices.

Fifty-eight percent of the coal ash produced during 2018 
was recycled—down from 64 percent in 2017, but marking 
the fourth consecutive year that more than half of the coal 
ash produced in the United States was beneficially used 
rather than disposed. Use of coal fly ash in concrete  
declined 11 percent to 12.5 million tons. Concrete  
producers and consumers indicated a desire to use more fly 
ash, but several regional markets were affected by shifting 
supply dynamics associated with closures of coal-fueled 
power plants. Utilization of a key “non-ash” coal combustion 
product returned to expected levels. Use of synthetic  
gypsum in panel products (i.e., wallboard) declined  
23 percent to 12.3 million tons. This volume is consistent 
with utilization volumes in the 2014-2016 period following 
a 2017 in which users took advantage of an opportunity to 
increase stockpiles of gypsum for raw material.

All CCPs Production and Use with Percent  
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Fly ash is a powdery material that is captured by 
emissions control equipment before it can “fly” up the 
stack. Mostly comprised of silicas, aluminas and calcium 
compounds, fly ash has mechanical and chemical 
properties that make it a valuable ingredient in a wide 
range of concrete products. Roads, bridges, buildings, 
concrete blocks and other concrete products commonly 
contain fly ash.

Concrete made with coal fly ash is stronger and more 
durable than concrete made with cement alone. 
By reducing the amount of manufactured cement 
needed to produce concrete, fly ash accounts for 
approximately 12 million tons of greenhouse gas 
emissions reductions each year.

Other major uses for fly ash include constructing 
structural fills and embankments, waste stabilization and 
solidification, mine reclamation, and use as raw feed in 
cement manufacturing.

Fly Ash

Bottom ash is a heavier, granular material that is 
collected from the “bottom” of coal-fueled boilers. 
Bottom ash is often used as an aggregate, replacing sand 
and gravel. Bottom ash is often used as an ingredient in 
manufacturing concrete blocks.

Other major uses for bottom ash include constructing 
structural fills and embankments, mine reclamation, and 
use as raw feed in cement manufacturing.

Bottom Ash

The American Road & Transportation 
Builders Association estimates coal fly ash 
use in roads and bridges saves $5.2 billion 
per year in U.S. construction costs.

Fly ash ranges in color 
from gray to buff 
depending on the type 
of coal.

Bottom ash is a granular 
material suitable for 
replacing gravel and sand.Bottom ash can be used in asphalt paving.

Fly Ash Production & Use 2000 – 2018

Bottom Ash Production & Use 2000 – 2018
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Power plants equipped with flue gas desulphurization 
(“FGD”) emissions controls, also known as “scrubbers,” 
create byproducts that include synthetic gypsum. 
Although this material is not technically “ash” because it 
is not present in the coal, it is managed and regulated as 
a coal combustion product.

Scrubbers utilize high-calcium sorbents, such as lime 
or limestone, to absorb sulfur and other elements from 
flue gases. Depending on the scrubber configuration, the 
byproducts vary in consistency from wet sludge to dry 
powdered material.

Synthetic gypsum is used extensively in the 
manufacturing of wallboard. A rapidly growing use of 
synthetic gypsum is in agriculture, where it is used to 
improve soil conditions and prevent runoff of fertilizers 
and pesticides. 

Other major uses for synthetic gypsum include 
waste stabilization, mine reclamation, and cement 
manufacturing.

Synthetic Gypsum

Synthetic Gypsum Production & Use 2002 – 2018

Synthetic gypsum is often more pure than naturally mined gypsum.

More than half of the gypsum wallboard manufactured in the United 
States utilizes synthetic gypsum from coal-fueled power plants.

Synthetic gypsum applied to farm fields improves soil quality and 
performance.
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Boiler Slag – is a molten ash collected at the base of 
older generation boilers that is quenched with water and 
shatters into black, angular particles having a smooth, 
glassy appearance. Boiler slag is in high demand for 
beneficial use as blasting grit and roofing granules, but 
supplies are decreasing because of the retirement from 
service of older power plants that produce boiler slag.

Cenospheres – are harvested from fly ash and are 
comprised of microscopic hollow spheres. Cenospheres 
are strong and lightweight, making them useful as fillers 
in a wide variety of materials including concrete, paint, 
plastics and metal composites. 

FBC Ash – is a category of ash from Fluidized Bed 
Combustion power plants. These plants reclaim waste 
coal for fuel and create an ash by-product that is most 
commonly used to reclaim abandoned surface mines and 
abate acid mine drainage. Ash from FBC power plants 
can also be used for waste and soil stabilization.

Other Products and Uses

New beneficial uses for coal ash are continually under 
development. Researchers and ash marketers are 
currently focusing heavily on the potential for harvesting 
ash that has already been disposed for potential beneficial 
use. There is also renewed interest in the potential for 
extracting strategic rare earth minerals from ash for use 
in electronics manufacturing.

New Uses on Horizon

Nearly 90 percent of all boiler slag is beneficially used.

Because of their high value, cenospheres – seen here in a microscopic view 
– are measured by the pound rather than by the ton.

This regional park was constructed with FBC ash on the site of a former 
waste coal pile.



64

20
18

 C
C

P 
C

at
eg

or
ie

s
Fl

y 
A

sh
B

ot
to

m
 A

sh
B

oi
le

r S
la

g
FG

D
 G

yp
su

m
FG

D
 M

at
er

ia
l W

et
Sc

ru
bb

er
s

FG
D

 M
at

er
ia

l
D

ry
 S

cr
ub

be
rs

FG
D

 O
th

er
FB

C
 A

sh

To
ta

l C
C

Ps
 P

ro
du

ce
d 

by
 C

at
eg

or
y

36
,1

78
,4

27
9,

19
7,

36
2

1,
53

4,
94

5
32

,7
83

,9
95

4,
73

2,
90

0
2,

15
4,

30
1

12
1,

12
6

15
,5

71
,8

24

To
ta
l C
CP

s U
se
d 
by

 C
at
eg
or
y

20
,0

81
,3

30
4,

35
0,

32
1

1,
03

6,
91

9
18

,3
37

,4
77

91
,0

36
49

8,
53

2
0

15
,0

45
,2

25

1.
   
Co

nc
re
te
/C
on

cr
et
e 
Pr
od

uc
ts
 /G

ro
ut

12
,5

20
,4

92
58

2,
01

0
0

23
5,

57
8

0
0

0
93

,5
55

13
,4

31
,6

35

2.
   
Bl
en

de
d 
Ce

m
en

t/
 F
ee
d 
fo
r C

lin
ke
r

3,
12

7,
44

7
1,

21
8,

58
1

16
7,

99
6

1,
86

5,
27

9
0

0
0

5,
58

5
6,

38
4,

88
9

3.
   
Fl
ow

ab
le
 F
ill

83
,7

61
0

0
0

0
0

0
0

83
,7

61

4.
   
St
ru
ct
ur
al
 F
ill
s/
Em

ba
nk
m
en

ts
1,

51
5,

59
0

1,
32

0,
43

9
0

1,
73

5,
00

8
0

0
0

0
4,

57
1,

03
6

5.
   
Ro

ad
 B
as
e/
Su
b‐
ba
se

23
4,

79
8

16
0,

06
1

0
4,

97
8

0
1,

15
9

0
0

40
0,

99
7

6.
   

So
il 

M
od

ifi
ca

tio
n/

St
ab

iliz
at

io
n

24
5,

19
7

2,
07

0
0

0
0

0
0

0
24

7,
26

7

7.
   

M
in

er
al

 F
ille

r i
n 

As
ph

al
t 

10
,4

24
0

0
0

0
17

3
0

0
10

,5
97

8.
   

Sn
ow

 a
nd

 Ic
e 

C
on

tro
l

0
13

4,
50

3
11

,0
18

0
0

0
0

0
14

5,
52

1

9.
   

Bl
as

tin
g 

G
rit

/R
oo

fin
g 

G
ra

nu
le

s
0

27
,1

48
46

8,
36

5
0

0
0

0
0

49
5,

51
3

10
. M

in
in

g 
Ap

pl
ic

at
io

ns
53

0,
44

4
0

0
20

,4
87

0
0

0
14

,8
27

,1
22

15
,3

78
,0

53
11

. G
yp

su
m

 P
an

el
 P

ro
du

ct
s 

(fo
rm

er
ly

  
   

   
W

al
lb

oa
rd

)
0

0
0

12
,2

82
,8

70
0

0
0

0
12

,2
82

,8
70

12
. W

as
te

 S
ta

bi
liz

at
io

n/
So

lid
ifi

ca
tio

n
95

3,
23

5
10

1,
89

0
0

34
,0

68
0

19
,7

46
0

90
,7

53
1,

19
9,

69
2

13
. A

gr
ic

ul
tu

re
0

0
0

91
8,

38
6

0
85

,6
71

0
0

1,
00

4,
05

7

14
. A

gg
re

ga
te

0
2,

92
7

0
0

0
0

0
0

2,
92

7

15
. O

il/
G

as
 F

ie
ld

 S
er

vi
ce

s
39

,4
00

0
0

0
0

13
,5

58
0

0
52

,9
58

16
. C

C
R

 P
on

d 
C

lo
su

re
 A

ct
iv

iti
es

60
0,

86
1

73
2,

02
2

38
9,

53
9

1,
03

5,
61

2
91

,0
36

37
8,

22
4

0
0

3,
22

7,
29

5

17
. M

is
ce

lla
ne

ou
s/

O
th

er
21

9,
68

1
68

,6
69

0
20

5,
21

0
0

0
0

28
,2

10
52

1,
77

1

CC
P 
Ca
te
go
rie

s
Fl
y 
As
h

Bo
tt
om

 A
sh

Bo
ile
r S

la
g

FG
D 
Gy

ps
um

FG
D 
M
at
er
ia
l W

et
Sc
ru
bb

er
s

FG
D 
M
at
er
ia
l

Dr
y 
Sc
ru
bb

er
s

FG
D 
O
th
er

FB
C 
As
h

To
ta
ls 
by

 C
CP

 T
yp
e/
Ap

pl
ica

tio
n

20
,0

81
,3

30
4,

35
0,

32
1

1,
03

6,
91

9
18

,3
37

,4
77

91
,0

36
49

8,
53

2
0

15
,0

45
,2

25

C
at

eg
or

y 
U

se
 to

 P
ro

du
ct

io
n 

R
at

e 
(%

)
55

.5
1%

47
.3

0%
67

.5
5%

55
.9

3%
1.

92
%

23
.1

4%
0.

00
%

96
.6

2%
20

18
 C

en
os

ph
er

es
 S

ol
d 

(P
ou

nd
s)

1,
19

2,
56

8
D

at
a 

in
 th

is
 s

ur
ve

y 
re

pr
es

en
ts

 1
27

.5
24

99
15

2 
G

W
s 

of
 N

am
e 

Pl
at

e 
ra

tin
g 

of
 th

e 
to

ta
l i

nd
us

tr
y 

w
id

e 
ap

pr
ox

im
at

e 
24

8.
92

8 
G

W
 c

ap
ac

ity
 b

as
ed

 o
n 

EI
A

's
 J

ul
y 

20
18

 E
le

ct
ric

 P
ow

er
 M

on
th

ly
.

59
,4

40
,8

39

Am
er
ica

n 
Co

al
 A
sh
 A
ss
oc
ia
tio

n 
   
  P
ho

ne
: 7
20
‐8
70

‐7
89

7
20

18
 C
oa

l C
om

bu
st
io
n 
Pr
od

uc
t (
CC

P)
 P
ro
du

ct
io
n 
&
 U
se
 S
ur
ve

y 
Re

po
rt

Be
ne

fic
ia
l U

til
iza

tio
n 
ve
rs
us
 P
ro
du

ct
io
n 
To

ta
ls 
(S
ho

rt
 T
on

s)
CC

P 
Pr
od

uc
tio

n 
/ 

Ut
ili
za
tio

n 
To

ta
ls

10
2,

27
4,

88
1

Su
m
m
ar
y 
Ut
ili
za
tio

n 
to
 P
ro
du

ct
io
n 
Ra

te

C
C

P 
U

til
iz

at
io

n 
To

ta
l

59
,4

40
,8

39

58
.1

2%



2019 Membership Directory

2019 American Coal
Ash Association 
Membership Directory
These listings are organized into the following five membership categories: 

Utility  Marketer  Specialty Marketer  Associate  Individual

Utility
Ameren Missouri
3700 South Lindbergh
Sunset Hills, MO 63127

Roger Zipprich, P.E.
Consulting Engineer
Phone: (314) 554-4675
Fax: (314) 554-4188
E-mail: rzipprich@ameren.com 

American Electric Power
1 Riverside Plaza
Columbus, OH 43215

Jason Echelbarger
Reagent Procurement & CCP Marketing
Phone: (614) 716-6286
E-mail: jechelbarger@aep.com

Aurora Energy, LLC
100 Cushman St, Ste 210
Fairbanks, AK 99701

Rob Brown
President

Colorado Springs Utilities
703 Conejos Street
Colorado Springs, CO  80903

Brian Leach
Phone: (719) 668-8965
E-mail: bleach@csu.org 

Colstrip Energy Limited  
Partnership
1087 W River St, #200
Boise, ID 83702

R. Lee Roberts
General Partner
Phone: (208) 344-3570
E-mail: viellevigne@aol.com

Dairyland Power Cooperative
3251 East Avenue South
La Crosse, WI 54601

David Lesky
Lead Chemist
Phone: (608) 787-1351
Fax: (608) 787-1490
E-mail: dle@dairynet.com

DTE Energy
Department: Corporate Fuel Supply 
Procure & Plan
435 General Offices
Detroit, MI   48226 

Ryan Pratt
E-mail: Ryan.Pratt@dteenergy.com 

Duke Energy Corporation
400 S. Tryon Street, Mail Code: ST05A
Charlotte, NC 28202

Julie Olivier
Director CCP
Phone: (980) 373-4045
E-mail: Julie.Olivier@duke-energy.com

Evergy
818 S Kansas Ave, 800-1N
Topeka, KS  66612

Dan Hartzell
Senior Fuels Analyst
Phone: (785) 575-1893
E-mail: dan.hartzell@WestarEnergy.com

FirstEnergy Corp
800 Cabin Hill Drive
Greensburg, PA  15601

Jeff Kapolka
Senior Environmental Specialist
Phone: (724) 838-6824
E-mail: jkapol1@firstenergycorp.com 

Great River Energy
1531 E Century Ave, Ste 200
Bismarck, ND   58503

Al Christianson
Director, Business Development & Govern-
mental Affairs
Phone: (701) 250-2164
Fax: (701) 442-7864
E-mail: achristianson@grenergy.com

Indianapolis Power & Light 
Company
One Monument Circle, Rm 771
Indianapolis, IN 46204-2936

Jack Critser
Field Rep/Transportation Coordinator
Phone: (317) 464-7436
E-mail: jack.critser@aes.com 
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Kansas City Board of Public 
Utilities
300 North 65th Street
Kansas City, KS 66102

Ingrid Setzler
Director Environmental Services
Phone: (913) 573-9806
Fax: (913) 573-9838
E-mail: isetzler@bpu.com 

LG&E and KU Services  
Company
220 West Main St, 4th Floor
Louisville, KY 40202

Kenneth Tapp
Senior Byproducts Coordinator
Phone: (502) 627-3154
Fax: (502) 627-3243
E-mail: kenny.tapp@lge-ku.com

Muscatine Power & Water
3205 Cedar Street
Muscatine, IA 52761-2204

Jean Brewster
Environmental Affairs
Phone: (563) 262-3259
Fax: (563) 262-3315
E-mail: jbrewster@mpw.org

Nebraska Public Power District
402 E State Farm Road North
North Platte, NE 69101

Thomas Schroeder
Fossil Fuels Manager
Phone: (308) 535-5327
Fax: (308) 535-5333
E-mail: tjschro@nppd.com

NRG Energy, Inc.
804 Carnegie Center
Princeton, NJ  08540

Amanda Udicious
Manager - Coal, Transportation & CCRs
Phone: (609) 955-0016
E-mail: Amanda.Udicious@nrg.com	  

Prairie State Generating  
Company
3872 County Highway 12
Marissa, IL   62257

Chris Landoll
Coal Combustion Residuals Manager
Phone: (618) 824-7678
E-mail: clandoll@psgc-llc.com

South Carolina Electric & Gas
220 Operation Way
Cayce, SC   29033-3701

Warren Connor Jr.
Manager - By-products Utilization
Phone: (803) 217-7153
Fax: (803) 933-7542
E-mail: wconnor@scana.com

Southern Company
600 18th St, N, Bin 14N-8162, POB 
2641
Birmingham, AL 35203

Hollis Walker
CCP Manager
Phone: (205) 257-5311
Fax: (205) 257-5765
E-mail: hwwalker@southernco.com

Southern Illinois Power  
Cooperative
11543 Lake of Egypt Road
Marion, IL 62959

Robert Conn
Manager, Generation and Fuel Services
Phone: (618) 889-1171
E-mail: rconn@sipower.org 

Talen Power
1005 Brandon Shores Rd, FSRC 1st floor
Baltimore, MD   21226

Ann Couwenhoven
Sr. Engineer Manager - Combustion 
Materials
Phone: (410) 787-5113
E-mail: ann.couwenhoven@talenenergy.
com

Tennessee Valley Authority
1101 Market St, LP 5G
Chattanooga, TN 37402

Tara Masterson
Supervisor, Beneficial Reuse & By-Product 
Utilization
Phone: (423) 751-3845
E-mail: tvmasterson@tva.gov

Tri-State Generation &  
Transmission
PO Box 33695
Denver, CO 80233

Jeff Lorimer
Fuel and Water Resources Engineer
Phone: (303) 254-8189
E-mail: JLorimer@tristategt.org 

WEC Energies Group
333 W Everett St, A231
Milwaukee, WI 53203

Bob Meidl
Senior Engineer - CCP Group 
Phone: (414) 221-2249
E-mail: bob.meidl@we-energies.com

Marketer

Boral Resources
10701 River Front Pkwy
South Jordan, UT  84065

Steve Benza
Vice President, Business Development
Phone: (610) 349-8188
Fax: (610) 838-7066
E-mail: sbenza@boral.com 
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Charah Solutions
12601 Plantside Drive
Louisville, KY 40299

Peggy Rennick
Regional Sales Manager
Phone: (610) 659-7318
E-mail: prennick@charah.com

Kansas City Fly Ash LLC
15100 E Courtney Atherton Road
Sugar Creek, MO 64058

Jarrod Huntley
President	
Phone: (816) 808-4512
Fax: (816) 257-7479
E-mail: jhuntley@eaglematerials.com 

LafargeHolcim (Geocycle)
8700 W Bryn Mawr Dr, Ste 300
Chicago, IL  60631

Yuliya Kravtsov
President
Phone: (312) 465-9230
E-mail: yuliya.kravtsov@geocycle.com 

MRT CEMEX
10100 Katy Freeway, Suite 300
Houston, TX 77043

Jonathan Gampel
Business Development Manager
Phone: (713) 722-1744
E-mail: jonathan.gampel@cemex.com 

National Minerals  
Corporation
12271 Margo Ave.
Hastings, MN  55033

Travis Collins
Vice President
Phone: (651) 686-1000
E-mail: travis@nmcflyash.com 

Nebraska Ash Company
1815 Y St, PO Box 80268
Lincoln, NE 68508

Dale Kisling
President
Phone: (402) 434-1777
Fax: (402) 434-1799
E-mail: dalek@nebraskaash.com

Salt River Materials Group
8800 E Chaparral Rd, Ste 155
Scottsdale, AZ 85250-2606

Dale Diulus, P.E.
Senior Vice President, Pozzolan
Phone: (480) 850-5757
Fax: (480) 850-5758
E-mail: ddiulus@srmaterials.com

Separation Technologies, LLC
101 Hampton Ave
Needham, MA  02494

Tom Cerullo
Vice President, General Manager
Phone: (781) 972-2309
Fax: (781) 455-6518
E-mail: tcerullo@titanamerica.com 

The SEFA Group
217 Cedar Road
Lexington, SC 29073

Jimmy Knowles
Vice President - Market Development
Phone: (803) 520-9000
Fax: (803) 520-9001
E-mail: jknowles@sefagroup.com

Waste Management
1766 Highway 92 South
Fayetteville, GA  30215-5825

Dale Davis
Strategic Business Director
Phone: (404) 803-8479
E-mail: ddavis14@wm.com 

ZAG International
1350 Buccaneer Lane
Vero Beach, FL  32963

Bill Stanley
VP, North America Region
Phone: (630) 247-1929
E-mail: william@zaginternational.com 
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Specialty Marketer

Beneficial Reuse  
Management, LLC/Gypsoil
372 W Ontario St, Ste 501
Chicago, IL  60654 

Robert Spoerri
President
Phone: (312) 784-0303
Fax: (312) 784-0310
E-mail: rspoerri@beneficialreuse.com 

SCB International Materials, 
Inc.
PO Box 490
Saint George, SC  29477

Melissa Harrison
Manager, Business Development
Phone: (443) 668-3400
E-mail: mharrison@scbinternational.com

Sphere One, Inc.
601 Cumberland, Building 32
Chattanooga, TN 37404

Ryan Brownhill
General Manager
Phone: (423) 629-7160
Fax: (423) 678-0614
E-mail: rbrownhill@sphereone.net 

U.S. Minerals
18635 West Creek Drive, Ste 2
Tinley Park, IL  60477

Jason Vukas
Vice President
Phone: (219) 864-0909
Fax: (219) 864-4675
E-mail: jvukas@us-minerals.com 

USC Technologies, LLC
1300 NW Briarcliff Pkwy, Ste 250
Kansas City, MO 64150

Richie Benninghoven
President
Phone: (816) 595-3013
Fax: (816) 595-3015
E-mail: rcb@usckc.com

Associate

AECOM
1300 E 9th Street, Ste 500
Cleveland, OH  44114

Mark Rokoff
Vice President, Power Business Line
Phone: (216) 622-2429
Fax: (216) 622-2428
E-mail: mark.rokoff@aecom.com

APTIM
200 Horizon Center Blvd
Trenton, NJ  08691

Sid Archinal
Senior Operations Manager
Phone: (609) 588-6305
Fax: (609) 588-6399
E-mail: sid.archinal@aptim.com

ASH Mineral Solutions
11639 Lanesborough Way #1014
Farragut, TN  37934

Andrew Hicks, Ph.D.
Sole Proprietor
Phone: (423) 534-2802
E-mail: ash.mineral@gmail.com 

Beneficiate: North America, LLC
10 South Chenango Street
Greene, NY   13778

Keith Day
President
Phone: (607) 372-4797
E-mail: keith@bnamerica.com 

Bloomsdale Excavating Co, Inc.
PO Box 86
Bloomsdale, MO  63627

Dan Latham
Phone: (573) 483-2564
E-mail: djl@blex.com 

Brad Cole Construction  
Company, Inc.
2250 Lovvorn Road
Carrollton, GA  30117

Ron Cryer
Executive Vice President
Phone: (770) 834-4681
E-mail: ron@bradcoleconstruction.com 

CALM Initiative
723 Woodlily Drive
Belmont, NC   28012

Christopher Hardin
Managing Director
Phone: (704) 687-0948
E-mail: chardin@energyenviro.org 

Cementitious Solutions LLC
125 H V Chandler Road
Chandler, GA   30628

Jeff Fair
Owner
Phone: (610) 751-7367
E-mail: jeff@cementitioussolutions.com

Chesapeake Containment  
Systems, Inc.
2690D Salisbury Hwy
Statesville, NC  28677

Ryan Kamp
President
Phone: (410) 335-5886
Fax: (443) 303-1682
E-mail: rkamp@ccsliners.com 

Civil & Environmental  
Consultants, Inc.
5899 Montclair Blvd
Cincinnati, OH   45150-3067

Anthony Amicon
Vice Principal
Phone: (800) 759-5614
E-mail: tamicon@cecinc.com 

DustMaster Enviro Systems
190 Simmons Ave, POB 10
Pewaukee, WI 53072

Scott Adams
Product Manager
Phone: (262) 691-3100
Fax: (262) 691-3184
E-mail: scotta@dustmaster.com 

Ellis Global
8712 Old Dominion Drive
McLean, VA 22102

Anne Ellis
Phone: (571) 214-5114
E-mail: anne@anneellis.com
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EnCAP-IT
PO Box 4560
Glen Allen, VA 23058

John Swenson
Managing Partner
Phone: (804) 447-8498
Fax: (804) 804-5151
E-mail: john@mseberms.com 

Environmental Resources  
Management
75 Valley Stream Parkway, Ste 200
Malvern, PA   19355

Melinda Stephens
Phone: (484) 354-3522
E-mail: melinda.stephens@erm.com 

Environmental Specialties  
International, Inc.
7943 Pecue Ln, Ste A
Baton Rouge, LA  70809

Carolyn Johnson
Southeast Regional Business  
Development Manager
Phone: (225) 291-2700
E-mail: cjohnson@esiliners.com

FirmoGraphs, LLC
4400 Keller Ave, Ste 140 #175
Oakland, CA   94605

David Cox
President
Phone: (510) 671-0373
E-mail: dave@firmographs.com

GAI Consultants, Inc.
4200 Triangle Lane
Export, PA 15632-1358

Kent Cockley
Assistant Vice President
Phone: (412) 977-3512
Fax: (412) 476-2020
E-mail: k.cockley@gaiconsultants.com

GEI Consultants
3159 Voyager Drive, Ste A
Green Bay, WI 54311

John Trast
Vice President
Phone: (920) 455-8299
Fax: (920) 455-8225
E-mail: jtrast@geiconsultants.com

Georgia Pacific
133 Peachtree Street, NE, 8th Floor
Atlanta, GA 30303

Brandon Gilley
Product Stewardship Manager
Phone: (404) 652-2656
Fax: (404) 749-2559
E-mail: SBGilley@GAPAC.com 

GHD
2055 Niagara Falls Blvd
Niagara Falls, NY   14304

Judy Wilfrom
Business Development Manager
Phone: (716) 297-6150
E-mail: Judith.Wilfrom@ghd.com 

Global Containment  
Solutions
405 E Forest Street, Ste 110
Oconomowoc, WI  53066

Steve Daniels
President
Phone: (262) 354-0959
E-mail: s.daniels@globalcontainmentsolu-
tions.com 

Golder Associates Inc.
5100 West Lemon St, Ste 208
Tampa, FL 33609

Manitia Moultrie
US Power Sector Leader
Phone: (813) 287-1717
Fax: (813) 287-1716
E-mail: mmoultrie@golder.com 

Gradient
20 University Road, Ste 500
Cambridge, MA  02138

Ari Lewis
Principal Toxicologist
Phone: (617) 395-5526
Fax: (617) 395-5001
E-mail: alewis@gradientcorp.com 

Griffin Dewatering
5306 Clinton Drive
Houston, TX  77020

Chris Peschang
Vice President of Engineering &  
Business Development
Phone: (832) 272-5794
E-mail: chris.peschang@griffindewater-
ing.com 

Ground/Water Treatment & 
Technology, LLC
627 Mt. Hope Road
Wharton, NJ 07885

Robert Kunzel
President
Phone: (973) 983-0901
Fax: (973) 983-0903
E-mail: rkunzel@gwttllc.com 

Haley & Aldrich, Inc.
201 N Westshore Drive #1807
Chicago, IL 60601

Lisa Bradley
Principal Toxicologist
Phone: (978) 846-3463
E-mail: lbradley@haleyaldrich.com

Hallaton Environmental  
Linings
1206 Sparks Road
Sparks, MD 21152	

Bob Oler
Director of Corporate Development
Phone: (410) 583-7700
E-mail: roler@hallaton.com  
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Hanson Professional Services
1525 S Sixth St.
Springfield, IL   62703    

Frank Bielser
Sr. Project Manager
E-mail: FBielser@hanson-inc.com

HDR
249 Central Park Ave, Suite 201
Virginia Beach, VA 23462	

Christine Harris
Power Generation Regulatory Practice 
Lead
Phone: (757) 222-1579
Fax: (757) 222-1515		
E-mail: christine.harris@hdrinc.com 

Hilltop Enterprises, Inc.
1585 McDaniel Drive
West Chester, PA   19380 

Albert Silkroski
President
Phone: (610) 430-6920
Fax: (610) 430-6921
E-mail: al@hilltopes.com 

Huadian Electric Power Institute 
Co, Ltd 
10 the First Xiyuan Rd.
Xihu District, Hangzhou City, Zhejiang 
Province, 310030, China 

Lin Li
Liaison
Phone: 86-189-66168596
E-mail: 1064099804@qq.com

Hull & Associates, Inc.
219 S Erie Street
Toledo, OH 43604-8607

William Petruzzi
Principal
Phone: (419) 385-2018
Fax: (419) 385-5487
E-mail: bpetruzzi@hullinc.com

Ish Inc.
317 Ibis Ln
Durham, NC   27703-8383

Ishwar Murarka
President & Executive Scientist
Phone: (919) 844-9890
Fax: (919) 844-0917
E-mail: ishwar@murarka.com 

John Ward, Inc.
745 E 200 South
Salt Lake City, UT   84102	

John Ward
President
Phone: (801) 560-9801
E-mail: wardo@wardo.com

Lhoist North America
623 West Hickory Ct.
Louisville, CO 80027

Michael Schantz
Director, NBD
Phone: (720) 890-8022
E-mail: mike.schantz@lhoist.com

Moretrench
100 Stickle Ave
Rockaway, NJ  07866

Paul Schmall
Vice President/Chief Engineer
Phone: (973) 627-2100
E-mail: PSchmall@moretrench.com 

MRR Southern
5842 Faringdon Place, Suite 1
Raleigh, NC  29609-3930

Chris Roof
Operations Manager
Phone: (919) 436-3571
E-mail: croof@mrrsouthern.com 

National Gypsum Company
2001 Rexford Road
Charlotte, NC 28211

Mundise Mortimer
Director of Strategic Planning
Phone: (704) 365-7476
E-mail: mmortimer@nationalgypsum.com

Nelson, Mullins, Riley &  
Scarborough
1320 Main St, 17th Floor
Columbia, SC  29201

Karen Crawford
Partner
Phone: (803) 255-9442
Fax: (803) 255-9145
E-mail: karen.crawford@nelsonmullins.
com

Nu-Rock Technology USA LLC
5851 Balsom Ridge Road
Denver, NC  28037

William McMahon
CEO
Phone: (704) 966-4800
E-mail: wjm@nu-rockusa.com

P. Cassels Law, PLLC
1421 E Broad Street, Ste #415
Fuquay Varina, NC   27526

Pam Cassels
Attorney
Phone: (919) 534-5735
E-mail: Pam@pcasselslaw.com

Periodic Products Inc
1885 W State Road 84, Ste 104
Fort Lauderdale, FL  33315

David McLaren
VP Business Development
Phone: (954) 764-7654
Fax: (954) 764-7653
E-mail: DMcLaren@periodicproducts.com

Philen Construction
PO Box 1499
Mt. Pleasant, NC  28124

Karen Kieffer
President
Phone: (704) 622-1233
E-mail: philenconstruction@gmail.com 
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Phillips and Jordan
10201 Parkside Drive, Ste 300
Knoxville, TN 37922

Max Morton
Senior Vice President
Phone: (865) 392-3000
Fax: (865) 688-9902
E-mail: mmorton@pandj.com

Quikrete Companies, LLC
10400 Pioneer Blvd, Unit #3
Santa Fe Springs, CA  90670

Charles Cornman
Phone: (714) 887-7242
E-mail: chuckc@cbpmail.net

R.J. Smith Construction, Inc.
1711 Reymet Road
North Chesterfield, VA   23237

Richard Smith
President
Phone: (804) 714-3450
E-mail: richardsmith@rjsmithcos.com

RECON
950 West Valley Road, Ste 2802
Wayne, PA   19087

Tom Tanner
Senior Vice President of Business Develop-
ment
Phone: (484) 367-5420
E-mail: tom.tanner@reconservices.com

Republic Services
18500 N Allied Way
Phoenix, AZ  85054

Bob Pickens
VP, Special Waste
Phone: (480) 627-2788
Fax: (480) 627-7084
E-mail: bpickens@republicservices.com

Resource Materials Testing
24 Fine Dr
Murphy, NC   28906-2308

Brian Trout
President
Phone: (828) 361-1114
E-mail: rmtiflyash@yahoo.com

Rich Kinch
Environmental Consultant
Phone: (703) 901-4200
E-mail: rjkinch@cox.net 

RPM Solutions
3345 Overbrook Dr
Lexington, KY   40502

Michael Rafter
President
Phone: (513) 238-0531
E-mail: mrafter@rpmsolve.com 

S&ME, Inc.
301 Zima Park Road
Spartanburg, SC  29301

Howard Perry
Sr. Vice President/ Sr. Engineer
Phone: (864) 574-2360
Fax: (864) 576-8730
E-mail: hperry@smeinc.com 

Saiia Construction Company, 
LLC
4400 Lewisburg Rd
Birmingham, AL 35207

Ken Madison
Vice President, Business Development
Phone: (205) 943-2209
Fax: (205) 943-2210
E-mail: kmadison@saiia.com

SCS Engineers
11260 Roger Bacon Dr., Suite 300
Reston, VA  20190

Michael McLaughlin
Senior Vice President
Phone: (703) 471-6150
E-mail: mmclaughlin@scsengineers.com 

Sevenson Environmental  
Services
2749 Lockport Rd
Niagara Falls, NY  14305

Nick Tomkins
Business Development
Phone: (716) 284-0431 
E-mail: NTomkins@sevenson.com 

Silar Services
3213 Back Acres Road
Efland, NC  27243

Tim Silar
President
Phone: (215) 266-6299 
E-mail: tsilar@silarservices.com 

SMI-PS, Inc.
107 Walden View Ct
Lincoln, CA   95648

Laura Bailey
VP Marketing & Operations
Phone: (916) 345-0257 
E-mail: laura@smiwater.com

Son-Haul, Inc.
P.O. Box 1449
Fort Morgan, CO 80701

Toria Neb
President
Phone: (970) 867-4401
Fax: (970) 867-2186
E-mail: tneb@son-haul.net

SonoAsh
1553 W. 75th Ave
Vancouver, BC  V6N 3H9  Canada

Claudio Arato
CTO
Phone: (604) 307-5199
E-mail: claudio@sonoash.com 

Stantec
10509 Timberwood Circle, Ste 100
Louisville, KY  40223-5301

Charles Allen
Sr. Environmental Engineer
Phone: (502) 212-5034
Fax: (502) 212-5055
E-mail: charles.allen@stantec.com 
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Tarmac International Inc.
4121 NE Port Drive
Lees Summit, MO   64064

Ron Heap
President
Phone: (816) 220-0700
E-mail: rheap@tarmacinternational.com

Tetra Tech
6426 Horneker Road
Pacific, MO  63069

Don Grahlherr
Vice President, National CCR Practice
Phone: (314) 306-6097
E-mail: don.grahlherr@tetratech.com 

Trans Ash, Inc.
617 Shepherd Dr, PO Box 15396
Cincinnati, OH 45215

Bruce Kazich
National Sales Manager
Phone: (513) 733-4770
Fax: (513) 554-6147
E-mail: bkazich@transash.com

TRC Environmental  
Corporation
79 Baybridge
Gulf Breeze, FL  32561

Mark Johnson
Sr. Client Service Manager
Phone: (850) 916-0506
Fax: (850) 916-0507
E-mail: mjohnson@trcsolutions.com

United States Gypsum  
Company
550 W Adams Street
Chicago, IL 60661-3676

John Gaynor
Director, Gypsum Supply
Phone: (312) 953-0138
E-mail: jgaynor@usg.com 

University of Kentucky
2540 Research Park Dr.
Lexington, KY 40511-8410

Thomas Robl
Associate Director
Phone: (859) 257-0272
Fax: (859) 257-0220
E-mail: tom.robl@uky.edu

Waste Connections
3 Waterway Square Place
The Woodlands, TX  77380

Joseph Laubenstein
Director of CCR Management
Phone: (281) 889-0084
Fax: (281) 873-3299
E-mail: JoeLa@WasteConnections.com 

WOOD
1070 W Main Street, Ste 5
Abingdon, VA  24210

Brian Owens
CCR Program Manager
Phone: (276) 676-5922
E-mail: brian.owens@woodplc.com 

Individual
Tufts University
Dept. of Civil & Environmental Eng.
200 College Ave
Medford, MA   02155

Christopher Swan ScD
Dean Undergraduate Education
Phone: (617) 627-5257
Fax: (617) 627-3994
E-mail: chris.swan@tufts.edu

VA Tech Foundation
CSES Dept. MC 0404, VA Tech
Blacksburg, VA 24061-0404

W Lee Daniels
Professor
Phone: (540) 231-7175
Fax: (540) 231-7630
E-mail: wdaniels@vt.edu
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TLC for CCP
No Other Company 
offers more experience and capabilities in Coal 
Combustion Products management and marketing.
 
No other company cares more about safety and 
performance in achieving your CCP program goals.
 
• America’s only coast to coast marketer of fly ash for 

concrete and concrete products
 
• Synthetic gypsum processing and management 

(formerly SYNMAT – Synthetic Materials)
 
• Circulating Fluidized Bed ash management and 

marketing (formerly LA Ash)
 
• Comprehensive plant services capabilities from 

landfill construction and operations to limestone 
handling and equipment maintenance

 
• Innovative solutions for ash quality management, such 

as RestoreAir® second generation carbon treatment

• Innovative solutions for ash-based product 
manufacturing, including light weight aggregate

• The industry's widest range of technology options 
for harvesting previously disposed CCPs

For your next Coal Combustion Products 
challenge, choose the CCP leader.
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