
Mercury

ercury is an element that persists
in the environment and never
breaks down. Mercury cycles from

land to air to water, and can travel for years
in the upper atmosphere. Although
mercury occurs naturally, human activities
and uses have caused a dramatic increase in
mercury in the atmosphere and environ-
ment. Each year, Lake Michigan receives a
total of approximately 1,375 kg (3,031 lbs)
of mercury, of which approximately 86%
enters the lake through direct atmospheric
deposition1.

Mercury is a potent neurotoxin in humans
and wildlife2. Methylmercury is a common
and highly biologically available form of
mercury, which quickly enters and accumu-
lates in the aquatic food chain. Ninety to
100% of the mercury in fish is methyl-
mercury. Concentrations of methylmercury
in top predator fish are seven million times
higher than dissolved methylmercury
concentrations in the surrounding water,
and 10 to 100 thousand times higher than
total mercury concentrations in the water3.

The most common human exposure to
mercury is through consuming contami-
nated fish. Mercury can pass through the
bloodstream and breast milk of pregnant or
nursing women, impacting fetal or infant
development4. Mercury levels in one out of
ten women of child-bearing age are within
or above one tenth of hazardous levels,
indicating a narrow margin of safety5. In
January 2001 the Food and Drug Adminis-
tration released an advisory due to danger-
ous mercury levels in four supermarket
varieties of ocean dwelling fish: swordfish,
shark, king mackerel, and tilefish6. In the
Great Lakes region, each of the Great Lakes
and thousands of additional waterbodies
have fish consumption advisories for
mercury. Many of these lakes and rivers are
isolated from human influences, suggesting
the significance of air deposition.

The map below7 demonstrates elevated
levels of mercury in precipitation found in
Lake Michigan and the Great Lakes region.
Mercury levels measured from a downtown
Chicago sampling site were an average of
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Mercury continued
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Reactive Gaseous
Mercury Deposition

16 times higher than EPA surface
water standards set for protection
of wildlife8. According to the Lake
Michigan Mass Balance Study, 30% of
direct atmospheric deposition to Lake
Michigan originates in the Chicago
region9. The map at right1 demon-
strates a visible plume from the lake’s
southern tip of reactive gaseous
mercury, the type of mercury that is
most likely to be deposited locally.

As the loadings chart below shows, a
total of 1,189 kg (2,622 lbs) of
mercury is deposited annually directly
from the atmosphere to the lake.
Another 186 kg (410 lb) enters the
lake through tributaries, much of that
also due to atmospheric deposition1.

According to 1995 National Toxics
Inventory data, coal and other fossil fuel
burning accounts for over half of
mercury incineration and waste incinera-
tion accounts for close to 40%10. Hazard-
ous, medical, and municipal waste
incineration are subject to current or

upcoming emissions control requirements. EPA
recently issued a decision, finding it necessary
to regulate mercury emissions from coal- and
oil-fired electric utilities, the largest human-
generated source of mercury emissions.
Proposed regulations are due in 200311.
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Annual Loadings to Lake Michigan

Reactive gaseous mercury 500 kg 1,116 lb
Mercury in precipitation 614 kg 1,354 lb
Mercury associated with particles 69 kg 152 lb
Mercury in tributaries 186 kg 410 lb

(Landis 1998, EPA 2000b)
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