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Fly ash is often composed
of amorphous aluminosilicates that cool into
round spheres as stack
gases rise. These
cenospheres are often
porous and light in density.
Heavy metals are usually
concentrated on the outer
rinds of the spheres. Fly
ash also commonly
contains shards of minerals
like feldspars, unburned C,
and other fine sized
particles.
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Properties and Potential Water Quality Effects
of Coal Combustion Products
•

To determine the basic chemical and physical
properties of a large set of modern CCP’s
generated by combustion of SW Virginia coals,
including FGD materials and fly ash produced by
emerging air emission control technologies.

•

To estimate the likely effect of changes in coal
combustion technologies such as low NOx boilers
and various mercury removal strategies on ash
chemical and physical properties.
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Properties and Potential Water Quality Effects
of Coal Combustion Products
•

To predict the relative leaching risk of
oxyanions such as As, B, Mo and Se in
common SW Virginia coal mining/ash
utilization environments.

•

To evaluate the full range of CCP products
that will likely be available for back-haul
utilization and co-disposal for their suitability
as (a) topical mine soil amendments, (b)
geochemically stable backfill materials, and
(c) bulk-blended treatments for acidic coal
waste materials.
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Acid mine drainage
(pH=2.3; Fe=10,000
ppm) from unsaturated
leaching of high S coal
refuse (4% pyritic-S).
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Stewart et al., 2001, J. Envir. Quality

Stewart et al., 2001, J. Environ. Quality
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Soluble salt/B damage
on soybean plants
grown in sandstone
mine spoil amended
with 10% coal fly ash.
Most legumes are
very sensitive to salt
damage, so seeding
should be delayed
until after salts leach
where possible.

PRP
Reclamation
Guidelines
Bulletin 460-134
summarizes our
findings from
all aspects of
studies
summarized
today.
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USA National Academy of
Sciences Study 2006
While the report did offer overall support for
the beneficial utilization of CCP’s in mining
environments, it specifically cautioned
potential permittees to: (1) Carefully
characterize the geochemical properties of
both the CCP to be utilized and the mine site;
(2) understand and predict long-term
reactions and contaminant release patterns;
and (3) fully characterize potential site
hydrologic impacts.
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CCP Properties in 2004

CCP Properties in 2004
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2004/2005 Alkaline
Leaching Experiments
• Evaluated leaching potentials of alkaline
fly ash (pH 11.3) blended with net
alkaline refuse for co-disposal feasibility
study.
• Similar columns to earlier acid refuse
experiments were run under saturated
and unsaturated leaching conditions.

9

Leachate pH over 150 days
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2.5

Leachate Se (mg L-1 )
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Saturated Lab Leaching Columns Packed with Acid Forming Coal
Refuse and Varying Rates & Types of CCPS.
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A. Leachate B from long-term leaching columns of acidic coal refuse amended
with 0, 10, or 20% CCP
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B. Leachate As from long-term leaching columns of acidic coal refuse
amended with 0, 10, or 20% CCP
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H. Leachate Se from long-term leaching columns of acidic coal refuse
amended with 0, 10, or 20% CCP
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Conclusions
The chemical properties of CCP’s,
particularly levels of soluble salts, CCE,
and potentially soluble oxyanions
continue to vary widely and must be
carefully assessed and matched to
utilization site geochemical and
hydrologic conditions.
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Conclusions
Alkaline CCP’s can be safely and
beneficially utilized to offset acid drainage
potential in sulfidic mine wastes if
provisions are made to ensure sufficient
net alkalinity is present to meet long-term
acid-base balance demands.

Conclusions
Similarly, if the CCP utilization/disposal
environment is allowed to become
strongly alkaline, CCP fills or layers
should be expected to be internal sources
of high pH soluble oxyanions such as
arsenate, borate and selenate if those
constituents are elevated in the inbound
CCP materials.
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Conclusions
While not currently a common practice,
utilization of CCP’s as a topical
amendment to mine soils and coal
waste for soil improvement and
revegetation purposes is viable, but
application rates will be limited to less
than 10% (100 Mg/ha) for most CCP’s
due to deleterious effects of soluble
salts on initial plant growth.
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