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Introduction

I thank you for the opportunity to testify today concerning the health effects of exposure
to coal combustion waste. | am Dr. Mary Fox, Assistant Professor in the Department of
Health Policy and Management in the Johns Hopkins Bloomberg School of Public
Health. | am a risk assessor with doctoral training in toxicology, epidemiology and
environmental health policy. | am a core faculty member of the Hopkins Risk Sciences
and Public Policy Institute where | teach the methods of quantitative risk assessment. In
my research | evaluate the health risks of exposure to multiple chemical mixtures.

My testimony will address the toxic constituents of coal combustion waste, the health
effects associated with exposure to coal combustion waste constituents, and how public
health risks of such exposures are evaluated.

Background: What is coal combustion waste and how is it used?

Coal combustion waste includes several waste streams produced at coal-burning power
plants, bottom ash and boiler slag from the furnace, fly ash or particulates in the exhaust
gases, and flue gas desulfurization material (NRC 2006). Both the fly ash and flue gas
desulfurization material occur because of air pollution controls put in place to protect air
quality. These pollutants which were once released into air must now be managed as part
of the solid waste stream.

The focus of my remarks will be on the health effects of the numerous elements that are
found in coal combustion waste as a result of the natural mineral content of the coal. The
elements of most concern from a health standpoint are listed in Table 1. Some of the
commonly recognized toxic constituents are arsenic, lead, and mercury. Exposure to
arsenic, lead, and mercury are associated with health effects including cancer,
neurological damage and kidney damage. Further discussion of the health effects appears
below. The listing of coal combustion waste constituents was developed from the 2006
National Research Council (NRC) report “Managing Coal Combustion Residues in
Mines”. The health effects information referenced here comes from the Centers for
Disease Control and Prevention, and the Environmental Protection Agency.

In current practice coal combustion waste may be disposed in lined or unlined landfills or
surface impoundments. Uses of coal combustion waste include reclamation of mines, use



as road bed material, or use in construction materials such as cement, concrete, and
wallboard among others (NRC 2006).

How are people exposed to coal combustion waste?

People come into contact with and are exposed to natural and man-made components of
the environment through the air we breathe, the water and food we drink and eat and by
absorption through skin when we touch things.

Some uses and types of disposal of coal combustion waste are more likely to result in
broader distribution of the material in the environment and therefore increase
opportunities for human contact or exposure. For example, disposal in an unlined landfill
or mine can increase the chances of coal combustion waste coming into contact with
ground water. Coal combustion waste constituents may then travel off site and
potentially contaminate drinking water wells increasing the likelihood of human
exposure. On the other hand, uses such as for cement or concrete will encapsulate or
sequester the coal combustion waste constituents reducing the opportunities for human
exposure. Each use of coal combustion waste should be carefully evaluated for the
potential to facilitate or reduce the distribution of the waste constituents into the ambient
environment.

In Gambrills, Maryland coal combustion waste was used to reclaim a former sand and
gravel pit. Over time coal combustion waste constituents leached into the ground water
that was tapped by private drinking water wells of near-by residents. The county health
department sampled the wells and found concentrations of aluminum, arsenic, beryllium,
cadmium, lead, manganese, and thallium at levels above primary and secondary drinking
water standards in some wells (Phillips 2007).

Health effects of exposure

Health effects information is available for the majority of coal combustion waste
constituents listed in Table 1. The data in Table 1 summarizes health effects from studies
of ingestion. (The health effects from inhalation or dermal exposures may differ.) The
types and severity of the health effects range from benign and cosmetic effects to changes
organ or system function to cancer. Several coal combustion waste constituents share a
common type of toxicity or target organ or system. Three coal combustion waste
constituents have neurological effects (aluminum, lead, manganese); three (barium,
cadmium, mercury) have effects on the kidney; three have a variety of effects on blood
(cobalt, thallium, zinc); two have effects on the gastrointestinal system (beryllium and
copper). If exposures to these mixtures occur, there is a greater chance of increased risk
to health.

While not the focus of this testimony, the NRC report documented numerous examples of
damage to ecological populations (mammals, fish, birds and plants) resulting from
exposure to coal combustion waste constituents (NRC 2006).



Assessing public health risks

Three of the common coal combustion waste management practices (landfill, surface
impoundment, use in or reclamation of mines) result in localized disposal. Communities
surrounding such disposal sites are typically small. Proximity to the coal combustion
waste disposal site will likely spur interest in evaluating community health.
Unfortunately, systematic health effects research in any one small community will have
limited statistical power to detect changes in health outcomes.

In absence of traditional epidemiological studies, human health risk assessment methods
are available to evaluate population exposures to multiple chemical mixtures (EPA 2000).
Coal combustion waste is a complex mixture of constituents. Risk assessment methods
for multiple chemical exposures will be essential to evaluating health risks of exposure to
coal combustion waste.

Conclusions

Coal combustion waste is a mixture of well-recognized substances. The approach to
evaluating exposures to coal combustion waste should acknowledge potential interactions
among the constituents in the body. Methods are available to assess health risks from
exposure to mixtures of chemical substances, however, current regulatory strategies were
not designed to control such mixture exposures. Coal combustion waste disposal
practices must be improved to ensure population exposures are controlled through
appropriate long-term containment and management. Human health risks are reduced or
eliminated if human exposure is reduced or eliminated.

Key points:

= Coal combustion waste is complex mixture that can become mobilized in the
environment, depending on uses and disposal methods.

= Uses and disposal methods must be evaluated to understand the potential for
mobilization and distribution in the environment.

= People can be exposed to coal combustion waste through breathing or inhalation,
direct contact, and ingestion. Exposures may occur indoors and outdoors.

= Health effects of exposure will be underestimated if the potential for mixture
exposure is ignored.

Thank you very much for this opportunity to address the Subcommittee.
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Table 1. Health effects of coal combustion waste (CCW) constituents

CCw Health Effect(s) of Concern Information Source
Constituent (Exposure by Ingestion)
Aluminum Neurological ATSDR 2007
Antimony Longevity, changes in blood glucose | EPA IRIS
and cholesterol
Arsenic Cancer, hyperpigmentation, keratosis | EPA IRIS
of skin

Barium Nephropathy EPAIRIS
Beryllium Gastrointestinal EPA IRIS
Boron Decreased fetal weight EPA IRIS
Cadmium Significant proteinuria EPA IRIS
Chromium (111) No effects observed EPA IRIS
Chromium (VI) No effects observed EPA IRIS
Cobalt Blood ATSDR 2007
Copper Gastrointestinal ATSDR 2007
Fluorine Cosmetic fluorosis of teeth EPA IRIS
Iron NA NA

Lead Neurological CDC 2005
Manganese Neurological EPA IRIS
Mercury Kidney ATSDR 2007
Molybdenum Increased uric acid levels EPA IRIS
Nickel Decreased body and organ weight EPA IRIS
Potassium NA NA

Selenium Selenosis — hair and nail loss EPA IRIS
Silver Argyria - benign skin pigmentation EPA IRIS
Strontium Bone growth and mineralization EPA IRIS
Thallium Change in blood chemistry EPA IRIS
Vanadium Decreased hair cystine EPA IRIS
Zinc Decreased red blood cell copper and | EPA IRIS

enzyme activity

Abbreviations: ATSDR, Agency for Toxic Substances and Disease Registry; CCW, coal

combustion waste; EPA, Environmental Protection Agency; IRIS, Integrated Risk
Information System; NA, not available.




