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This on-line training provides an introduction to mercury issues to the
general public and to businesses. It is meant to provide an introduction
to the various forms of mercury and their health effects, identify where
mercury is found, identify steps to take to reduce mercury use and
provide some basic resources to further explore mercury issues.

The mercury on-line training is a compilation of materials from several
sources.

Presentation material comes from Mark Durno, U.S. EPA, Greg Stein,
Ohio Department of Health, Mike Dalton, Ohio EPA and Bill Narotski,
Ohi o EPA. 't al so uses Dewldpmgamat i
Community Mercury Reduction Program (December 2004) available at:
http://www.epa.state.oh.us/ocapp/p2/mercury_pbt/Mercury%20Communi
ty%20Guide_web.pdf and other sources of information compiled at:
http://www.epa.state.oh.us/ocapp/p2/mercury_pbt/mercury.html.
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Mercury Presentation Agenda

e Why is it a concern?
- Mercury basics
- Health effects
- Whereitis found

e Addressing mercury
issues
- Spills
- Pollution prevention and

management of mercury and
mercury devices

- Resources

The training walks you through AWhy vyou
is mercury, its physical properties and effects on human health, and
reviews where you frequently encounter mercury devices.

Then the training discusses how to address mercury issues. Options for
addressing spills, managing mercury and mercury-containing item use,
and resources available to assist you.

Ohio Indoor Air Quality Coalition
Mercury Workshop 2



Mercury Presentation Agenda

e Mercury basics

Mercury basics including:

The various physical and chemical forms of mercury, their properties and
a brief overview of how mercury gets into the environment.

The images are of the Roman God Mercury (Would be Hermes in Greek
mythology), the planet mercury and the mercury space mission.
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What is Mercury?

e Element (Hg)
e Heavy metal

e Naturally
occurring

e In many consumer
products

e Emitted when
fossil fuels are -
burned for energy f—

—

Mercury is an element and is naturally occurring. Trace amounts of
mercury are found in most plants, animals and soils. Volcanoes and
forest fires are natural sources of mercury into the atmosphere.

It is a heavy metal, quite literally (about 104 pounds per gallon in metallic
form) with an atomic weight of 200.

It has many practical properties from conducting electricity, expanding
evenly with changes in temperature or pressure, being a dense and
heavy liquid that flows, and even for its reflectivity. Even its toxic
properties have been used as a preservative or a fungicide. These
properties make it extremely useful in electronics and other industries,
medicine and for household use.

Mercury is a by-product of combustion for energy (as old organic matter
is burned, the trapped mercury is then released). Over 40 percent of
anthropogenic mercury released into the atmosphere is from the
generation of electricity through coal burning utilities. Ohio has many of
coal burning for energy production utilities.

It is also used as an electrode in some choloralkali facilities and trace
. amounts of mercury are found in products that use chlorine from mercury
Ohio Indoor AHe@%ﬂ'l'&Ya%‘Fmities. Ohio has one of the nine remaining mercury cell
Mercury Workéh%[?alkali facilities operatina in the United States.



The Common Forms
of Mercury

Elemental (also called Metallic Mercury)

e Shiny silver liquid
e Useful properties

e Produces odorless vapors
http://wbgustream.bgsu.edu/bgsu/epa/index-fl.html

Forms beads that roll

Clings to textiles and fabrics
Apparently irresistible to all ages
Toxic

Elemental or Metallic Mercury is a shiny, silver, odorless, liquid metal.
In its metallic form it is a silvery liquid that looks like it has a chrome-like
polish.

At room temperature, metallic mercury will vaporize, forming mercury
vapors. Mercury vapors are colorless, do not have a smell and are
harmful to your health. The link connects to a Bowling Green State
University video clip of mercury vaporizing.

Metallic mercury is toxic, though the greatest concern with it is the
inhalation of its vapors. It also can be transformed by bacteria into
organic mercury such as methylmercury that more readily
bioaccumulates.

Metallic mercury is the common liquid metal used in thermometers,
dental fillings, blood pressure cuffs, fluorescent light bulbs, barometers,
batteries and auto and home switches.

When spilled, mercury droplets form beads that can roll for long
distances. Some of these beads are incredibly small and they can get
into cracks, crevices and the weave of fabrics and textiles. It is very hard

. to get the mercury out of textiles and fabrics.
Ohio Indoor Air (guallty Coalition
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Units of Mercury- how much mercury is:

* 1000 ng/m3 = 1.0 ug/m3 = 0.001 mg/m3
* 1 pound = 453.6 grams =~ 2 tablespoons mercury =~ 130 thermostats

* 1 pound = a large spill, must be reported

L. 3 o
« 1 fluid ounce mercury = 394.4 grams mercury (almost a pound)i’f .8
R . )
« 1 gallon mercury =~ 104 pounds mercury . © %0
« 1 gram =~ a bead of mercury about the size of a pencil eraser °

* 1 thermometer = 0.5 — 3.0 grams mercury

* 1 thermostat = 3 — 5 grams mercury =~ 75-100 fluorescent lamps worth
of mercury

* 1 sphygmomanometer (blood pressure cuff) = 70 — 90 grams mercury

This table helps individuals understand just how much mercury weighs in
different volumes.

=~indicates Ai s approxi matel yo

Again mercury is very heavy, a gallon weighs over 100 pounds. Most
people do not expect it to weigh that much and when they pick up a
container their surprise may lead to the container being dropped or
mercury spilling.

Air samples measure the amount of mercury in a volume of air, therefore
when a spill occurs, it is the mercury concentration in the air that is
important. A table on air level recommendations is in the spill portion of
the presentation.

So, 2 table spoons is about a pound and the amount of mercury that is a
reportable quantity and considered a larger mercury spill.

NEMA estimates that the average mercury thermostat has about 3.5
grams of mercury, so it would take about 130 thermostats worth of
mercury to equal 1 pound. However, spill responders have found that a
single thermostat when broken can raise mercury vapor levels high
enough that they are above the safe threshold for air.

Ohio Indoor Air Quality Coalition
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Forms of Mercury

Organic Mercury
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Organic Mercury is mercury that is combined with carbon (and
hydrogen) to make an organic mercury compound. The most commonly
discussed organic mercury compound is methylmercury. Methylmercury
is produced by microscopic bacteria that live on the bottom of lakes and
ponds. These bacteria transform mercury that is present in the water into
methylmercury. Thimerosal is an example of an organic mercury
preservative still used in vaccines, including flu shots.
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Methylmercury

Mercury from the environment is transformed by bacteria into
methylmercury and begins its rise in the food chain. Small fish feed on
the plankton and pick-up small amounts of mercury, which accumulate in
the small fish. The little fish get eaten by larger fish, which accumulate
the mercury of their smaller prey, thus adding to their burden. Since
these fish eat a lot of smaller fish, they have many times more mercury
in them than the smaller fish they eat. In turn, these fish then get eaten
by others and so on up the food chain. The top of the lake food chain
can have hundreds of thousands of times more mercury concentration
than the water column that they are in. Then humans catch these top
predators and enjoy an excellent repast. If we eat sport fish that have
very high levels of methylmercury in them on a regular basis, we
introduce high levels of mercury into our bodies. Over time humans can
accumulate levels of mercury in our bodies that can be harmful to us.
This can be especially dangerous to expectant mothers and young
children with developing neurological systems.

Ohio has sports fish consumption advisories online at the Ohio EPA (
http://www.epa.state.oh.us/dsw/fishadvisory/index.html ). The fish
consumption advisories identify water bodies in Ohio that have fish in
them with potentially harmful levels of toxic chemicals. The advisory
provides information on how often it is safe to eat fish from these water
bodies.
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Forms of Mercury

Inorganic Mercury

Inorganic Mercury is mercury that combines with other elements such

as chlorine, sulfur or oxygen, to form
used in skin lightening creams and may be present in antiseptic creams

and ointments.
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Mercury is:

e Persistent
e Bioaccumulative

e Toxic
l::) 113 P BT!)

e Environmental
Hazard

Mercury in all its forms is a PBT, l.e., it is persistent, bioaccumulative,
and toxic. PBTs receive special status in many environmental
regulations because of their ability to build up in the environment and
increase in toxicity as they multiply in concentration up the food chain.
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How does mercury enter
the environment?

Mercury can enter the water or soil from
natural ore deposits in rock.

Cinnabar is natural mercury sulfide ore

Mercury is an element and is naturally occurring. Trace amounts of
mercury are found in most plants, animals and soils, including coal and
other fossil fuels. As soil erodes, volcanoes erupt, and forest fires occur,
mercury is naturally released into the atmosphere.

Volcanic rock contains higher levels of mercury. One mercury ore is
cinnabar and it is common in mercury mines. Almaden Spain has one of
the largest mercury mines in the world. Over time the miners in mercury
mines started to demonstrate the symptoms of mercury poisoning. In
the middle ages, the average life spans of slaves used to mine mercury,
once they entered the mines, were from 6 months to 3 years.
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Mercury in the
environment cont.

Metallic mercury and inorganic mercury
compounds can enter the air from burning
coal and the coal mining waste.
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When mercury is released by the burning of coal, it will come down in the
that will then run into Ohiods
can be transformed by bacteria into methylmercury and enters the food

rain

chain. The combustion of coal is the major human caused release of

mercury into the environment with over 40 percent of all human released

mercury coming from the combustion of coal for energy.
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Mercury can also enter the environment as a release from manufacturing
processes, as a trace impurity in products such as bleach, or when
mercury-containing products such as most button cell batteries, are
thrown away.

Dental amalgam has several opportunities to become a contributor to

environmental issues. At the dental office, some amalgam and mercury

is released down the drain. Through the life of the filling some mercury

will escape and be part of a househol dé
i ndividual 6s end of Ilife, if the indiuvi
is emitted into the air. In fact mercury from dental offices is the largest

point source of mercury to many waste water treatment plants in small or

medium sized cities.
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