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MMercury is a natural element, found in small amounts in
rocks, soils and the oceans.  It can be emitted by natural

sources such as volcanoes and geothermal springs.
However, it is human activities that are largely responsible
for releasing mercury.3 Two-thirds of the mercury circulating

in the environment has originated from human activities.
Mercury has been used for centuries in thousands of
household and commercial products and industrial pro-

cesses. All fossil fuels contain varying amounts of this metal.
As a result, “manmade” mercury emissions come from a
variety of sources, including the combustion of fossil fuels,

combustion of mercury-containing wastes, manufacturing
processes and products that use mercury and processes for
roasting and smelting ore. Because mercury never de-

grades, the total amount of mercury circulating in the
environment comes from a combination of contamination
from past uses and current activities as well as natural and

manmade emissions.
This fact sheet focuses on coal-fired power plants

because they remain the largest uncontrolled source of
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Most Mercury in the Environment is Released
by Human Activity

Mercury and Midwest
Power Plants

Residents in the Midwest share a rich tradition of outdoor
recreation in our forests, lakes and rivers. However, we also

share a common threat to these traditions: mercury from
coal-fired power plants. Across the United States, including
the Great Lakes region, mercury

pollution has contaminated
freshwater and saltwater fish.
This contamination poses health

risks to the people and wildlife
consuming these fish and
threatens the multibillion-dollar

recreational and commercial
fishing industries. State health
departments in 44 states,

including all of the Great Lakes
states, have issued advisories

industrial mercury emissions in the U.S. Each year, uncon-
trolled coal-fired power plants in the U.S. emit nearly 50 tons

of mercury to the air4 in addition to an estimated 33 tons
disposed of in the waste left over after power plants burn
coal.5 In 1997, the U.S. EPA estimated that coal-fired power

plants accounted for about 33 percent of all U.S. emissions,
with municipal, medical and hazardous waste combustors
accounting for another 33 percent combined.6 However, the

EPA has already issued regulatory requirements for munici-
pal waste combustors, medical waste incinerators and
hazardous waste combustors. Mercury emissions from

these sources will be reduced overall by about 80 percent by
2003. Hospitals have entered into voluntary agreements with
the EPA to reduce their mercury use, and EPA has proposed

regulations for the chlorine manufacturing industry. Coal-
fired power plants not only remain uncontrolled, they
account for a larger and larger share of mercury emissions

as other source categories meet their obligations to reduce
their mercury releases.

warning the public about eating certain species of fish from

thousands of water bodies.1

How are our rivers and lakes becoming contaminated?
The source of the mercury pollution is primarily the atmo-

sphere: it is literally raining
mercury. According to research-
ers, nearly 80 percent of the

mercury entering Lake Michigan
rained from the atmosphere, while
about 17 percent flowed in by

river (the rest being unaccounted
for).2 This fact sheet describes
where mercury pollution comes

from, where it goes and how it
affects our health, environment
and economy.
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Midwestern Coal Plants
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Coal-fired power plants are found throughout our region
(see Figure 1). According to the EPA’s Toxics Release
Inventory (TRI), coal-fired power plants in Illinois,

Indiana, Michigan, Minnesota, Ohio and Wisconsin
together emit to the air nearly 25,000 pounds (12.4
tons) of mercury annually. (Appendix A lists mercury

emissions by power plant for each state.) This
accounts for 23 percent of mercury emissions from all
coal-fired power plants in the U.S. (see Table 1).

However, not all of the mercury released from coal-
fired power plants is emitted to the air. The solid
wastes that remain after the coal is burned also

Midwestern Coal Plants
# < 250 MW
# 250 - 500 MW
# 500 - 1000 MW
# 1000 - 2000 MW
# > 2000 MW

Figure 1:
Midwest Power Plants

Table 1:
Mercury Releases to the Environment from Coal-Fired
Power Plants in 2000.8

Air Water Land Off-site Total
State Emissions Discharges Releases transfers Releases

(lbs.)  (lbs.)  (lbs.)  (lbs.)  (lbs.)

Illinois 4,169 11 615 1,162 5,957

Indiana 5,735 11 2,004 262 8,013

Michigan 2,889 492 940 536 4,857

Minnesota 1,490 0 890 173 2,553

Ohio 8,391 5 4,567 865 13,829

Wisconsin 2,113 5 300 1,025 4,821

Total 24,787 524 9,316 4,023 40,030

MSB  ASSOCIATES

MSB  ASSOCIATES
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contain mercury, as do some of the water dis-
charges.7 Whether the mercury in these wastes is

re-emitted to the air or seeps into groundwater from
waste landfills or impoundments is largely unknown.
In addition to contributing significant amounts of

mercury to the national total, coal-fired power plants
in our states represent the largest source category
of mercury within our borders – typically more than

all the sources in other industries combined.
It is important to realize that emissions from

power plants are often described in annual terms.

For short-lived pollutants like sulfur dioxide, this
is entirely appropriate. However, mercury is a
metal that never degrades or breaks down in the

environment (although it readily changes its
chemical form). Given that the typical coal-fired

plant operates for about 50 years, the accumulation

of mercury released by these plants makes them the
most widespread, large scale, long-lived generators of

mercury in the U.S.

Using information on historic coal use and assuming
that current emissions (as reported to the TRI9) reflect a



Table 2:
Historic and Projected Mercury Releases to the Environment
from Coal-fired Power Plants

Estimated Mercury Releases (tons) Projected Mercury Releases (tons)
State 1949 – 2000 2001 - 2050

Air Water Land Total Air Water Land Total

Illinois 46.5 0.6 31.2 78.4 70.5 1.0 47.3 118.7

Indiana 75.4 1.0 50.6 127.1 104.4 1.5 70.1 176.0

Michigan 46.9 0.7 31.5 79.0 59.1 0.8 39.6 99.5

Minnesota 20.5 0.3 13.8 34.5 29.1 0.4 19.6 49.1

Ohio 91.9 1.3 61.7 154.9 111.9 1.6 75.1 188.5

Wisconsin 26.0 0.4 17.4 43.8 36.1 0.5 24.5 60.9

Total 517.7 692.0

MSB  ASSOCIATES
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consistent pattern of releases, we have estimated that coal-
fired power plants in our states have released over 500 tons
to the air, land and water since 1949. Similarly, we have

used projections of coal use out to the year 2050 and have
estimated that these plants will release nearly 700 more
tons to our environment in the absence of any mercury

control requirements. To put these numbers in perspective, a
gram (1/454 of a pound) of mercury deposited to Little Rock
Lake was enough to account for all of the mercury in the

fish. Thus, over the years, emissions of tons and tons of
mercury represent a huge mercury input to the environment.
Table 2 illustrates state-by-state projections.

A Little Mercury Goes a Very Long Way

lives, so that larger predatory game fish will likely
have the highest mercury levels. Even at very low
input rates to aquatic ecosystems that are remote
from point sources, biomagnification effects can
result in mercury levels that contaminate fish.
Mercury is highly bioaccumulative – so much so
that mercury concentrations in fish tissue are
sometimes more than a million times higher than
mercury concentration of the surrounding water. In
experiments in Wisconsin, mercury deposition to
Little Rock Lake was found to be only about a gram
during one year.11 Despite this small amount,
researchers found that it was enough to account
for all the mercury in the estimated fish population.
This research illustrates two important points. First,
that atmospheric deposition, even in small
amounts, is an important source of mercury to
aquatic ecosystems and even small changes in
mercury inputs could significantly alter the amount
of mercury available for methylation. Second, the
bioaccumulative properties of mercury are highly
significant, causing concentrations of mercury in
fish tissue far higher than the surrounding water.

TTotal emissions of mercury from power plants are
small relative to the tons of emissions of other
pollutants like sulfur dioxide and nitrogen oxides.
Indeed, mercury emissions are often reported in
pounds, not tons, and deposition is even mea-
sured in grams or fractions of a gram (note there
are 454 grams in a pound). Why are we concerned
about such seemingly small quantities of mercury
pollution? The answer has much to do with
mercury’s chemical properties, particularly its
ability to bioaccumulate in organisms.
Bioaccumulation occurs when mercury is taken up
more rapidly than it is eliminated; thus the amount
of mercury in the body accumulates over time.10

Biomagnification is the incremental increase in
concentration of a contaminant at each level of a
food chain. This phenomenon occurs because the
food source for organisms higher on the food chain
is progressively more concentrated in mercury and
other contaminants, thus magnifying
bioaccumulation rates at the top of the food chain.
Mercury biomagnifies from the bottom to the top of
the food chain. The bioaccumulation effect is
generally compounded the longer an organism



Illinois / Percent of Mercury Inventory by
Source Category

Michigan / Percent of Mercury Inventory by
Source Category

Ohio / Percent of Mercury Inventory by
Source Category

Wisconsin / Percent of Mercury Inventory by
Source Category

Minnesota / Percent of Mercury Inventory by
Source Category

Indiana / Percent of Mercury Inventory by
Source Category

Other Plant, Area, Mobile Data Source: 1998 Inventory of Toxic Air Emissions, www.glc.org
Power Plant Emissions Data Source: 2000 Toxics Release Inventory4
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MMercury is emitted from the stacks of power plants as a
mixture of three different chemical states (elemental,

oxidized or attached to particles).12 The chemical state
largely determines whether the mercury will deposit close to
the power plant or be transported further away before it

washes out of the atmosphere with precipitation. When
emitted from the stack in its elemental chemical state,
mercury can remain in the atmosphere for up to one year.

Mercury that is emitted in an oxidized state or mercury that
comes into contact with oxidizing chemicals (e.g., ozone) in
the atmosphere is soluble in water. In this form, and when

attached to particles, it is deposited to earth via precipitation.
How quickly or how close to the source this occurs depends
literally on the weather. Once deposited to the earth or the

oceans, it can be re-emitted back to the atmosphere and
deposited elsewhere. As a result, even remote areas that
are thought to be pristine can be affected by mercury

pollution. This continuous cycle of deposition and re-
emission makes mercury pollution a local, regional and
global problem.

In the Great Lakes region, we are affected by mercury
from sources within our state as well as regional sources
and even global influences. Figure 2 shows the airshed of

the Great Lakes and illustrates how pollution from distant
sources affects our region. Likewise, the mercury our
sources emit affects our own ecosystems and those of our

neighboring states.
After mercury is deposited from the atmosphere, its

greatest adverse impact occurs in the aquatic ecosystem.13

In a series of chemical reactions, mercury can be converted
by bacteria in the sediments to methylmercury, a form that is
especially toxic to humans and wildlife. Scientific evidence

also implicates low pH (acidified) water in the production of
methylmercury. There are a
number of possible explana-

tions for this effect, including
increased fish gill permeability;
higher concentrations of

bioavailable methylmercury
caused by altered water
chemistry, or stimulation of the

Mercury in the Environment is Continually Re-emitted,
Impacting Humans and Wildlife Everywhere

Figure 2:
Great Lakes Airshed
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growth of methylating bacteria.14 Acidification can be caused
by the deposition of sulfate particulate matter – a pollutant
emitted in huge quantities by coal-fired power plants.15 In

addition, there are naturally acidic lakes in Minnesota and
Wisconsin with very little natural buffering capacity.

Fish absorb methylmercury from the water as it passes

over their gills and as they feed on other organisms. As
larger fish eat smaller ones, methylmercury concentrations
increase in the bigger fish, a process known as bioaccum-

ulation. Consequently, larger predator fish usually have
higher concentrations of
methylmercury from eating

contaminated prey. Humans,
birds and other wildlife that eat
fish are exposed to mercury in

this way.16
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CContamination of freshwater fish is so pervasive across the
U.S. that health departments in 44 states have issued fish

consumption advisories.17 A consumption advisory may
include recommendations to limit or avoid eating certain fish
species caught from specific waterbodies or specific water-

body types (e.g., lakes). Consumption advisories may also
be issued for the general population or focus on sensitive
subpopulations such as children and pregnant or nursing

women. Eleven states have consumption advisories for every
inland water body for at least one fish species; ten states
have consumption advisories for canned tuna and eight

have statewide coastal marine advisories for king mackerel.
Older and larger fish usually have the highest concen-

trations, and some species of fish have higher levels of

contamination. Popular freshwater fish that frequently have
elevated levels of mercury in them are smallmouth and
largemouth bass, walleye and northern pike. Numerous

species of saltwater fish also have high methylmercury
concentrations. The U.S. Food and Drug Administration
(FDA) has also issued a consumer advisory for pregnant

women, women of childbearing age, nursing mothers and
young children. These groups are advised not to eat

Methylmercury Contaminates Fish

Mercury lasts forever in the environment, continuously
cycling through ecosystems.

6

swordfish, tilefish, shark, and king mackerel because of high

mercury levels.18 In July, 2002, an independent committee of
food safety advisors convened by the FDA recommended
that consumption advisories also be issued for canned tuna,

however FDA has yet to act.19 Canned tuna is important
because it is one of the most popular fish items consumed in
the U.S. Even though canned tuna has relatively lower levels

of mercury, frequent and regular consumption of it can still
add up to significant mercury exposure over time.
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7

AAll of our states are affected by mercury contamination to
the extent that state health departments have issued fish
consumption advisories.  Table 3 lists the percentage of

lakes (in terms of lake acres) and rivers (in terms of river
miles) within our states that have mercury fish consumption
advisories. The extent of advisories is both astonishing and

alarming. Nearly all of the thousands of lakes in our states
are under advisory as are many of our rivers. In addition,
Lake Michigan and Lake Superior (not included in the

percentages in Table 3) also have fish consumption adviso-
ries on account of mercury contamination. Anglers should
be sure to check specific advice for each state because

different fish species may be affected and different con-
sumption advice may be given for sensitive populations
(e.g., women and children).

Unfortunately
studies have shown

that fish consump-
tion advisories are
rarely effective in

warning the public
about mercury
exposure. Surveys

of anglers in the Northeast, Southeast and Great Lakes
region have revealed that, for the most part, anglers
continue to fish in areas where mercury advisories have

been issued.20,21,22,23  Even though the anglers may have
heard about advisories, they still believe the fish are safe to
eat, either because the water appears clean (and therefore

is uncontaminated), or they have a mistrust of information
issued by government authorities. In general, in all parts of
the country, men are more aware of advisories than women,

but the extent of knowledge also depends on educational
level and ethnicity of the angler. Non-white populations and
those with lower income levels fish more often, eat more fish

and are generally less aware of advisories than other
anglers.

Some of our states are even cutting back on public

notification of fish advisories. In July 2002, Ohio officials
announced they could no longer afford the fish consumption
advisory program, a move that will save $100,000 a year.24

Michigan has also drastically cut public notification efforts as
well. Only 10,000 fish advisory brochures will be printed in
2002 compared to one million copies in previous years.

Mercury Contamination Affects the Great Lakes Region

NATIONAL WATER QUALITY INVENTORY – 2000 REPORT
U.S. EPA, AUGUST 2002

O
Mercury Contamination in Fish is a Public
Health Threat

the critical stages of
fetal development
(i.e., 6 weeks), the

fetus may be
exposed to methylm-
ercury during that

time. Women of
childbearing age and
pregnant women are therefore the most important members

of the population in terms of mercury exposure.

Once ingested, methylmercury interferes with the develop-
ment and function of the central nervous system. The health
effects range from subtle to severe depending on how much

methylmercury the person is exposed to and when the
exposure occurs. Methylmercury passes through the
placenta and poses the greatest hazard to the developing

fetus. Mercury exposure prior to pregnancy is as critical as
exposure during pregnancy because methylmercury is
slowly excreted from the body. Since women typically do not

know they are pregnant until the pregnancy is past many of

Table 3
Extent of Fish Advisories by State

Percent of Lake Percent of River
Acres under Miles under

State Mercury Advisory Mercury Advisory

Illinois 100 100

Indiana 33.8 100

Minnesota 100 4.6

Michigan 100 3.4

Ohio 100 100

Wisconsin 100 100



WWhether people are at risk from methylmercury exposure
depends on how often they eat fish, how much they eat, and

how much methylmercury is in those fish.29 Because
methylmercury is found in the muscle tissue or filet, it
cannot be removed by trimming the skin or fat or by cooking
methods (e.g., broiling). There are several patterns of fish

consumption that increase a person’s exposure.

• Daily fish consumption over a short period of time.
Recreational anglers, who spend their vacation fishing

and over a relatively short period of time (e.g., 7 days)
eat fish daily, have higher mercury exposure.30 Mercury
ingested during just this one week may persist in the

body for several weeks or even months depending on
the amount in the fish.

• Relatively continuous exposure.  Subsistence fishers

who rely on fish they catch as a primary food source
may be continuously exposed to
methylmercury depending on the type

of fish and where it is caught (both
factors affect the level of contamina-
tion of the fish). These populations eat

far more fish than the average
American does.

• Regular and frequent consumption
of fish.  People who eat fish several
times a week for dietary reasons or
simply because of preference may be

continuously exposed to methylmer-

Who is at Risk?

The National Academy of Science (NAS) reviewed
all the current information about methylmercury
exposure in the U.S. population and concluded that
the population at highest risk is children of women
of childbearing age who consume large amounts of
fish and seafood.31 The NAS estimated that over
60,000 children born each year are at risk for
adverse effects to their nervous system develop-
ment due to exposure to methylmercury in the
womb. These children will likely have to struggle to
keep up in school and might require remedial
classes or special education.

8

cury. Also, in many Midwestern states, culture and
tradition play a large role in the amount of fish con-

sumed. Even frequent consumption of fish with low
levels of mercury (e.g., canned tuna) can
still add up to high exposure levels be-

cause the body excretes mercury very
slowly. Because of this, in additional to
warnings about freshwater fish, ten states

also warn their citizens against eating
canned tuna too frequently (Minnesota,
Michigan, New Jersey, Florida, Vermont,

Connecticut, Washington, Maine, Massa-
chusetts, New Hampshire and Wisconsin).

Infants and children are also at high risk. Infants may
ingest methylmercury from breast milk and children are

exposed through their diet. Children and infants are more
sensitive to the effects of mercury because their nervous
systems continue to develop until about age 14.25 Children

also have higher mercury exposures than adults because a
child eats more food relative to his or her body weight than
an adult does.

Scientists have documented effects on the nervous
system of children whose mothers ate mercury-contami-
nated fish during pregnancy. Infants might appear normal

during the first few months of life but might later display
subtle effects. These effects include poor performance on

tests that measure the development of the nervous system,
particularly tests of attention, fine motor function, language,

visual-spatial abilities (e.g., drawing) and memory.
There is also evidence in humans and animals that

exposure to methylmercury can adversely effect the

developing and adult cardiovascular system, blood pressure
regulation, heart-rate variability, and heart disease.26,27

Although the effect of methylmercury on the immune system

is poorly understood, laboratory and animal studies suggest
that methylmercury exposure could increase human
susceptibility to infectious diseases and autoimmune

disorders by damaging the immune system.28
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WWhile fish advisories can inform the public of the dangers
associated with consuming fish with high concentrations of
mercury, wildlife cannot benefit from the same information.

In the same way that humans who eat a lot of fish assume
the largest risk from mercury exposure, fish-eating birds and
mammals at the top of the food chain are most at-risk from

consuming toxic concentrations of mercury. As with humans,
young and not yet born (embryos for birds, fetuses for
mammals) are much more sensitive than adults,32 and low-

level dietary exposures that have no obvious impact on
adults can severely impair the survival of the young.

Laboratory studies provide a rich literature regarding

the amount of mercury it takes to poison wildlife.33 Under-
standing how much mercury it takes to kill or serious impair
a mammal or bird is useful. However, in understanding the

impact of mercury on the natural world, one needs to
understand what concentrations wildlife are being exposed
to and how they are responding; a much harder question to

answer because field studies are much more difficult to
conduct. Such research is essential because there may be
only a small margin of safety between safe levels and

concentrations that could cause harm.34

For a number of practical reasons, the common loon
has emerged as a species to investigate mercury expo-

sures.35 Compared to other
species, loons are relatively
easy to study. They are

territorial, long-lived, and
consume large amounts of
fish. If fish consumption is

expressed as a percentage
of body mass, the rate of
fish consumption of a

common loon exceeds that
of a human by a factor of
100.36 Research on loons is

valuable not only for the
sake of gathering data about the loon but also because it
may be possible to use loons as an indicator species,37

thus signaling where there may be impacts on other
species with high fish diets.

A study of common loons in Minnesota, Wisconsin and
Michigan found that chicks had elevated concentrations of
mercury in their blood if they were reared on acidic lakes

containing prey fish with higher mercury levels compared to
nearby, less acidic lakes.38 Loons in North-central Wisconsin
had the highest average blood mercury concentrations –

concentrations capable of impairing the survivability of
young loons.39 Also in Wisconsin, loon chick production
showed a decline in lakes where the mercury content of

chick blood was elevated.40

 While significantly more field research has been
conducted on loons, the results may turn out to be relevant

to understanding the impacts of mercury consumption on
other birds whose fish-eating behavior also places them at
higher risk for mercury exposure. Most notable of these are

merganser ducks, osprey, eagles, herons and kingfishers.41

Mammals whose diets consist of mercury-contaminated
fish also have high levels of mercury in their fur, brains,

livers and kidneys. Mercury has been found in the highest
concentrations in fish-eating mink and otter.42,43 In areas
where mercury levels are high; there is some evidence of

reduced survivorship in otters.44

Relatively little is known about the health impacts of
mercury on wild fish populations. Fish embryos experience

toxic effects at mercury levels that
are much lower than (perhaps as
low as 1-10% of) levels required to

cause similar effects in adults.45

Lower hatching success and
reduced survival of embryos were

associated with high mercury
concentrations in walleye eggs from
two northern Wisconsin lakes.

Because walleyes in at least eight

Wildlife is Harmed by Mercury Contamination
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FFishing in our states is big business. With the
Great Lakes, cold-water streams and thousands
of lakes and ponds, it is no wonder fishing is

popular. Sportfish like large and smallmouth bass,
yellow perch, walleye, pike and muskie are just a
few of many sought-after species. Data from 2001

show that more than 7.87 million anglers fished in
our states and spent more than $5 billion!47 This
sum cuts across numerous facets of our economy

from fishing lures to special clothing to food,
lodging and transportation. Our region simply
cannot afford a contaminated fishery.

The value of fishing cannot just be measured

in dollars. Although less tangible and difficult to quantify,
the effects of mercury pollution on an ecosystem can affect
the quality of the fishing experience. A survey of anglers

underscores the importance of the social aspects of
fishing.48 Some of the main reasons that people fish are to
relax, spend time with  family and friends and to be close

to nature. Warnings about eating fish due to contamination
can detract from this experience. Reducing environmental
contaminants in the environment, including mercury, must

be a goal to conserve and protect this resource.

Fishing is Big Business

10
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other acidified Wisconsin lakes have
higher mercury loads than those in

the two lakes studied, it is possible
that the impact on fish reproduction
may be more widespread.46

Even though human exposure to
mercury may be reduced via adviso-

ries and better communication of
advisories, wildlife impacts will

continue. To the extent that human
exposure is reduced as a result of
decreases in mercury deposition, the

long-term impact on wildlife will be
diminished as well.

2001 Fishing-Related Expenditures49

State Number of Anglersa Total Expenditures

Illinois 1,237,000 $598,376,000

Indiana 874,000 $518,863,000

Michigan 1,354,000 $838,558,000

Minnesota 1,624,000 $1,284,522,000

Ohio 1,371,000 $761,619,000

Wisconsin 1,412,000 $1,005,149,000

TOTAL 7,872,000 $5,007,087,000

a - Residents and non-residents older than 16



E
Existing Technologies can Reduce Mercury
Emissions and New Technologies are on the Way.

According to EPA, the most cost-effective, long-term
mercury controls may be those implemented as part of a

multipollutant control strategy.51 Selection and deployment
of new SO2, NOx and particulate matter controls may reduce
or eliminate the need for mercury-specific controls. For

example, installation of a wet or semi-dry scrubber unit
should reduce oxidized mercury emissions by 90 to 95
percent over previous levels; adding upstream NOx controls,

which assist in oxidation of elemental mercury, would further
reduce total mercury emissions. Replacing or supplementing
existing particulate control devices with fabric filters will

likely remove additional mercury, especially for boilers
burning bituminous coal. Of course, we must still keep in
mind that any mercury removed from the combustion gas is

simply transferred to the solid waste which is then disposed
of. Truly effective mercury control must address all waste
streams from the power plant.

Emission controls are in use today that capture mercury
during the combustion process thus reducing the amount of

mercury exiting the stack into the atmosphere. According to
EPA’s test data, technologies designed to capture pollutants
like sulfur dioxide, nitrogen oxide (NOx) and particulate

matter also capture mercury to some extent.50 Fabric filters
(a type of particulate control device) in combination with SO2

controls captured more than 90% of the mercury at some

power plants. This was the highest capture rate measured.
Other types of existing controls didn’t capture any mercury.
Retrofitting or adapting control technologies to the facility’s

existing air pollution control systems is a potential way to
increase the amount of mercury captured by these systems
rather than installing new, separate mercury control devices.

This strategy offers the advantage of reducing the cost of
mercury control by enhancing the mercury capture efficiency
of the air pollution control equipment already in place.

Sorbent injection is a technology that currently is
used successfully to control mercury emissions from
municipal waste combustors. Development of similar

retrofit control technologies for coal-fired power plants
is the subject of bench-scale, pilot-scale, and full-scale
test programs. Building upon the results obtained at

test facilities, a number of full-scale test programs
currently are being conducted to provide a more
thorough characterization of the performance and

potential for widespread commercial application of
specific retrofit mercury control technologies. Results
to date indicate that sorbent injection will be an

effective and economic way to capture mercury from
power plant emissions.

AAs federal and state lawmakers move towards enacting
legislation to limit mercury releases to the air, industry will
argue that reducing emissions from power plants won’t

make a difference in reducing levels of mercury in fish
tissue.52,53  They cite a preponderance of “natural emissions”
and the fact that power plants are but one of many sources

in the U.S. and globally. We agree that natural emissions
play a role in the global cycling of mercury. However, we

must reduce the emissions that we can and while power
plants are but one of many sources, power plants are the
largest unregulated sources of mercury emissions in the

U.S. Further, there is scientific evidence that controlling
mercury emissions results in a measurable decrease in
mercury deposition. Analyses of sediment cores in the upper

Midwest reveal that mercury deposition is decreasing – a
decrease attributable to air pollution controls on incinerators,

Reducing our Mercury Emissions will make a Difference
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Researchers found that a 10% decrease in
mercury deposition resulted in a 5% decrease in
mercury fish tissue levels. The authors conclude:

“The direction of future change will depend,
in part, in the magnitude of future human

emissions to the atmosphere.”

Call on state and federal lawmakers and regulatory
agencies to:

Clean up power plants.
Electric power generation is responsible for approximately
one-third of mercury emissions in the United States.  For

over thirty years, the oldest, dirtiest coal-burning power
plants have circumvented the most protective air emissions
standards required of modern plants. All power plants must

be made to comply with modern emissions control stan-
dards for all of their primary
emissions, including

mercury, sulfur dioxide,
nitrogen oxides and carbon
dioxide. Proven mercury

emission controls, together
with more efficient fuel-
burning processes, mean

that there are no technologi-
cal barriers to cleaning up
the oldest and dirtiest plants.

We must demand that power
plant modernize to protect
our health and environment.

Adopt stringent mercury emission limits
for all coal-fired boilers.
It is clear that mercury releases from power plants in the
Midwest must be reduced. In December 2000, the EPA
issued a regulatory finding that added power plants to the

list of source categories for which the EPA must develop
regulatory standards.56 As a result, coal-fired power plants
(or, more precisely, the emissions from the steam generating

boilers at these plants) will be evaluated during a multi-year
regulatory process that we hope will result in federal
emission limits for mercury (and other hazardous air

pollutants) emitted from the smokestack. A proposed rule is
due from EPA in December 2003, with a final rule due by
December 2004. We call on EPA to adopt stringent mercury

emission limits, (and limits on other hazardous air pollutants)
for all coal-fired boilers.

Adopt stringent state mercury limits.
The State of Wisconsin is the first state to propose mercury

rules that would limit emissions from power plants and other
industrial source categories. The proposal calls for a 90%
reduction in emissions from coal-fired power plants within 15

years after the proposed rule is finalized. Reductions may be
achieved by installing controls, fuel switching or up to 50% of
the reduction could be met by reduction credits, or mercury

“trading”. Reduction credits can be created by a pollution
reduction program (which would achieve reductions of air
emissions of mercury), or a mercury-containing reduction

project (e.g., collecting mercury-containing products, like
thermometers). Citizen groups have requested that mercury
trading be eliminated from the rule and that the 90%

reduction be made in 10 years. At this time, the Wisconsin
Department of Natural Resources is finalizing rule language
although there is no specific timetable for issuing a final rule.

Solutions

reduced use of mercury in industrial processes and the
switch from coal to other fuels for residential heating.54 The

message is that controls work – not that more controls are
unnecessary!

A recent study also offers the first quantitative link

between decreases in mercury deposition and mercury
levels in fish. Wisconsin researchers found that changes in
atmospheric mercury deposition can have rapid effects on

the fish mercury concentra-
tion.55 They found that a
10% decrease in mercury

deposition resulted in a 5%
decrease in mercury fish
tissue levels. The authors

know of no other ecosys-
tem where such a rapid res-

ponse has been noted except for some highly contaminated
industrial sites. It is postulated that the addition of “new”

mercury to the ecosystem is an important indicator of how
much mercury will be available for introduction into the food
chain. These encouraging results should help us renew our

efforts to reduce mercury releases to the environment. As
most other mercury sources are eliminated or tightly
controlled, the power sector must also share the responsibil-

ity of reducing mercury
emissions. As the authors
conclude: “The direction of

future change will depend,
in part, in the magnitude of
future human emissions to

the atmosphere.”
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We call on Wisconsin to enact stringent mercury limits as
quickly as possible and urge other states in our region to

follow suit.

Develop effective strategies for dealing
with coal combustion waste.
Control of coal combustion waste has unfortunately been
exempted from federal hazardous waste rules. In May 2000,

the EPA decided that federal requirements mandating the
safe disposal of coal combustion wastes are not needed
despite the fact that mercury re-emission was

not evaluated. Instead, EPA is allowing the
disposal of these wastes to be managed
according to a hodgepodge of state policies and

rules.57 We believe that coal combustion waste
should be characterized as hazardous and
federally regulated based on the risks it poses to

human health and the environment. State solid
waste programs are too variable and applied too
unevenly to deal with these toxic materials.

Consistent federal rules are needed to end the

“subsidy” to coal fired power plants wherein unregulated and
thus cheap waste disposal hides the real environmental

costs of unsafe dumping and poor management practices.
State of the art controls should be required for all coal
combustion waste disposal units, both new and existing, to

ensure protection of public health and the environment. We
must be assured that beneficial uses, such as cement and
wallboard manufacturing, do not contaminate the environ-

ment or jeopardize public health. Improved emission controls
on power plant stacks must not simply transfer the hazard-

ous pollutants to an

unregulated waste
stream.

Our advice to

citizens concerning
power plant combus-
tion waste disposal

sites appears in the
text box below.

What can Citizens do about a Local
Power Plant Waste Landfill?

• Make sure that there are groundwater monitor-
ing wells placed around the facility and request
the monitoring results. If there are no groundwa-
ter monitors, seek help from your state agency
to require monitors.

• Seek expert advice on the placement of
groundwater monitors and seek expert advice if
there is any contamination in any monitoring
well.

• Find out if the facility has a water discharge
permit, and if so make sure it has permit limits
for metals. Make sure the facility is complying
with the permit.

• If there is surface water flowing by or through
the facility, ask your state to test the water for
power plant waste constituents.

• Find out if the landfill is lined. If unlined, look
more closely at the groundwater data and,
regardless, seek closure of the facility.

• Make sure that the public records that docu-
ment the type of waste placed in the facility, the
amount of waste and all monitoring records are
available to the public. (You may have to check
with the Department of Public Health, Depart-
ment of Water Quality, and/or the Department
of Solid Waste Management before you find
the department with jurisdiction over this type
of facility.)

• Make sure that the state is inspecting the site
regularly, that compliance records are available
for public review and that the state is doing
what it should to keep the facility in compli-
ance.

• Check with the state Department of Solid
Waste to find out if the landfill has an operating
permit. If so, check the compliance record of
the facility to see if it is complying with
its permit or if there have been chronic
problems. Find out when the permit expires –
this is often a time when the state would be
willing to address problems at the facility.
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Appendix A:
Emissions of Mercury by Plant
Based on plant reported emissions to the 2002 Toxics Release Inventory (Reporting year: 2000)

Illinois
Powerton IL 580
Joliet  29 IL 460
Waukegan IL 350
Joppa Steam IL 210
Will County IL 350
Kincaid Generation L.L.C. IL 270
Baldwin IL 450
Joliet 9 IL 460
Newton IL 260
Crawford IL 200
Fisk IL 99
E. D. Edwards IL 150
Coffeen IL 125
Southern Illinois Power IL 62
Wood River IL 76
Havana IL 170
Dallman* IL 50
Hennepin IL 75
Meredosia IL 63
Duck Creek IL 55
Grand Tower IL 47
Vermilion IL 26
Hutsonville IL 29
Lakeside* IL 6

Indiana
Rockport IN 1,200
Gibson Generating Station IN 632
Clifty Creek IN 390
R.M. Schahfer IN 465
Tanners Creek IN 330
Petersburg IN 601
R. Gallagher Station IN 118
Cayuga IN 240
Wabash River IN 170
Warrick Power Plant IN 270
E. W. Stout IN 144
Merom IN 217
State Line IN 122
Michigan City IN 150
Dean H. Mitchell IN 161
Bailly IN 69
Frank E. Ratts IN 86
F. B. Culley IN 100
A. B. Brown IN 110
H.T. Pritchard IN 76

Whitewater Valley IN 30
Edwardsport IN 37
Noblesville IN 19

Michigan
Monroe Power Plant MI 788
J.H. Campbell MI 406
St Clair Power Plant MI 250
Belle River Power Plant MI 330
Dan E. Karn* MI 180
Trenton Channel MI 169
Eckert Station MI 98
River Rouge Power Plant MI 94.7
J.R. Whiting MI 120
J.C. Weadock MI 300
B.C. Cobb MI 96
Presque Isle MI 92
Erikcson MI 29
Harbor Beach Power Plant MI 8.7
Shiras* MI 6
Endicott* MI 6
J. B. Sims* MI 6
James De Young MI 17
Marysville Power Plant MI 8.7
TES Filer City Station MI 19
Conners Creek Power MI 0
    Plant

Minnesota
NSP – Sherbourne MN 880
Clay Boswell MN 260
NSP – A.S. King MN 68
NSP – Riverside MN 98
NSP – Black Dog MN 50
Hoot Lake* MN 38
NSP – High Bridge MN 66
Laskin Energy Center MN 20
NE Station* MN 10
Silver Lake* MN 4
NSP MN Valley* MN < 1

Ohio
Conesville OH 1200
J. M. Stuart OH 800
W. H. Sammis OH 530
Cardinal OH 650
Eastlake OH 450
Gen J. M. Gavin OH 950
Kyger Creek OH 480

Avon Lake OH 375
Walter C. Beckjord OH 361
Miami Fort Station OH 384
Killen OH 230
Muskingum River OH 500
Bay Shore OH 200
W. H. Zimmer Station OH 280
Niles OH 176
Richard H. Gorsuch OH 96
R. E. Burger OH 190
Ashtabula OH 220
Picway OH 110
O. H. Hutchings OH 52
Hamilton OH 9
Lake Shore OH 20
Acme OH 0
Edgewater OH 0
Gorge OH 0
Toronto OH 0

Wisconsin
Pleasant Prairie WI 580
Columbia WI 523
South Oak Creek WI 130
Edgewater WI 220
Weston WI 151
J P Madgett* WI 106
Nelson Dewey WI 57
Pulliam WI 82
Genoa WI 64
Port Washington WI 43
Valley WI 22
Rock River* WI 17.6
Alma WI 221
Blount Street* WI 5.4
Bay Front Plant* WI 2.8

Plant
Plant State Pounds

Plant
Plant State Pounds

Plant
Plant State Pounds

* Emission estimates are not from the TRI
but were obtained from www.epa.gov/ttn/
atw/combust/utiltox/utoxpg.htm. File name:
plant_set_state

SOURCE: U.S. EPA  WWW.EPA.GOV/TRI
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