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2.2.3 FLy AsH MANAGEMENT

Management of fly ash from MSW incineration is limited by the content of metals both for their
effect on ash usability and because of potential environmental impacts. Metals can be reduced
in the fly ash residue by eliminating the noncombustible components of MSW as part of a
recycling program or by a removal operation prior to use of the MSW for fuel (Schaaf, 1983;
Goldin et al.,, 1990). Excluding all types of batteries from the waste stream as a minimum
operation would greatly reduce the amount of mercury, cadmium, and lead in ash residues
(Germanas, 1986). This practice is required for some MSW combustors in the U.S. (Clarke et al.,
1991).

Co-disposal of fly ash with solid waste in MSW landfills may increase potential hazards posed
by the ash. Acids produced in typical MSW landfills have the potential to increase leachability
of metals in the ash (Denison and Ruston, 1990; Mitchell et al., 1992). The acidic leachability
tests (i.e, EP-tox and TCLP) employed to simulate MSW landfills have demonstrated the
enhanced leaching of metals under acidic conditions (Francis and White, 1987; Wasay, 1992).
However, these tests are not considered by some to be appropriate representations of monofills
where ash is disposed separately from MSW, and for which a simulated rainfall leach test has
been proposed (Shinn, 1987). In addition, dioxins and furans adsorbed onto fly ash from MSW
incinerators may also leach under MSW landfill conditions (Takeshita and Akimoto, 1991).
Because of the leachability concerns, management options for fly ash are generally limited to
reuse, disposal in an ash monofill, and disposal as a stabilized product (Mitchell et al., 1992).

The reuse of fly ash as a management option (e.g., in road building or construction activities) is
limited by the potential effects of the residue on engineering requirements and the presence of
potentially toxic components that might restrict use of products made with residue (Gutt and
Smith, 1976). Thus, suggested management options for reuse have included solidification to
reduce the volume and leachability, and use in structural materials. Solidification by melting
can reduce the volume to 30% of the original volume and result in less leaching of component
metals (Goldin et al., 1990). However, this process takes considerably more energy, at
temperatures above 1,300 °C.

The use of fly ash in Portland cement has not been recommended due to the presence of
aluminum which can affect concrete strength (Goldin et al., 1990). Recent work, however,
suggests that the production of lightweight aggregate for concrete or in masonry blocks appears
to be a promising area for fly ash utilization (Goldin et al., 1990). Stabilization of fly ash in
masonry blocks has reportedly resulted in reduced rates of leaching of metals (Roethel, 1987).
Similarly, studies in India have shown that stabilization of fly ash in road paving bitumen also
reduces leachability of metals (Wasay, 1992). However, because of the possible persistence of
fly ash metals in the environment, concern has been raised by the Environmental Defense Fund
about reusing fly ash without a more thorough understanding of the potential environmental
effects (Denison and Ruston, 1990).
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Although not recommended for concrete use, stabilization of fly ash with cement has been used
successfully in Switzerland and Germany to minimize metals leaching for subsequent disposal
(Tobler, 1987; Roeder et al., 1987b). Several methods of solidification of fly ash before
landfilling, including mixing with cement under pressure, have been used in Japan (Salerni and
Hershkowitz, 1987).

The management options for fly ash selected by various states in the U.S. has recently been
reviewed (US. EPA, 1991). Current management plans cover a range of issues, including
handling, storage, transportation, treatment, and disposal. Ash storage is regulated by some
states for volume of ash that can be stored, duration of storage that is allowed, and
identification of performance standards for storage. Performance standards address leakage,
spillage, fires, container durability, exposure to weather, dust emissions, proximity to streams
and houses, and prevention of contamination of groundwater.

A few states require that waste materials be screened prior to incineration to reduce toxicity and
quantity of ash, with a few of them specifically identifying the removal of noncombustible or
recyclable materials. State provisions for treatment of ash include mention of treated ash with
no provisions identified, general treatment requirements, and specific treatment requirements.
Specific treatment requirements by Pennsylvania to reduce leachability include solidification,
vitrification, pelletization, fixation, or lime stabilization. Specific requirements of other states
focus more on the permitting and review process for treatment rather than actual methods.

Of 15 MSW combustor facilities reviewed by Clarke ¢t al. (1991) for ash management, more than
half required disposal in a monofill. For most of the facilities, requirements included landfill
liners and leachate collection systems. Some required double landfill liners and leachate
treatment. One facility was required to stabilize ash with cement in a monofill, so no leachate
prevention measures were needed.
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