
���������	
�����
��	��
��������������
��	�

������
����������	����

112 Elm Street, Pittsfield, MA  01201
Phone: 1-800-238-1221 Fax:  (413) 443-8123

www.cetonline.org
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MERCURY IS A NATURALLY OCCURRING ELEMENT.  Found in
cinnabar, which is mined from the Earth's crust, mercury is
refined and used in the manufacture of many products. In
the home it may be found in thermometers, thermostats,
fluorescent light bulbs, appliances, dental fillings and
pharmaceuticals. It is also present in coal, oil and natural gas.
Even though it has many useful qualities, mercury is
extremely toxic to our health and environment.
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A Health & Environmental Hazard

Mercury in our Environment

What is Mercury?
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Health Hazards

MERCURY CAN CAUSE DAMAGE to the human brain, spinal
cord, kidneys and liver. It affects the ability to learn,
speak, feel, see, taste and move. Mercury in the diets of
wildlife can cause early death and inability to reproduce.

When items that contain mercury break, breathing the
toxic vapors or touching the mercury can cause serious
health problems. The largest release of mercury into the
environment occurs when fossil fuels (primarily coal)
are burned for energy or when products containing
mercury are incinerated or buried in landfills that may
leak. Mercury becomes airborne, enters our waterways
and is consumed by fish.

Most exposure to mercury is from eating
fish.  Pregnant women or women who may
become pregnant, nursing mothers and
young children should limit their intake of
fish.  The EPA recommends that these
women and children limit their intake of
freshwater fish to 1 meal per week.  In
addition, the MA Department of Public
Health (MDPH) recommends avoiding
larger fish (swordfish, shark, king mack-
erel, tilefish and tuna steak) because these
fish generally accumulate higher levels of
mercury.  It also recommends eating no
more than 2 meals a week of fish not
covered by advisories.

Affected children show
lowered intelligence,
impaired hearing and
poor coordination.



MA Toll-Free Mercury Hotline
1-866-9-MERCURY

Mercury Spill Clean-upReduce Your Use!

Digital; Gerathermtm

Thermometers

Thermostats

Pharmaceuticals

Household Products
That May Contain Mercury

Alternatives

Fever; candy;
deep fry; oven;
temperature

Electronic modelsAll non-digital

Center for Ecological Technology (CET)
 1 (800) 238-1221 www.cetonline.org

112 Elm St., Pittsfield, MA 01201 (413) 445-4556
26 Market St., Northampton, MA 01060 (413) 586-7350

Safe Disposal

Products containing mercury should be disposed
of safely.  Call your Town Hall, Department of
Public Works or Board of Health to determine
the correct way to discard these items.

Reduce your use of electricity.  Most mercury
pollution comes from burning fossil fuels for
energy.  Buy products with the Energy Star tm logo.

*Purchase fluorescent bulbs. Although they
contain mercury, they ultimately reduce mercury
pollution as they can use up to 75% less energy.

Read labels!  When possible, purchase products
that do not contain mercury.

Tell your public officials that you support
legislation that would require labeling of products
that contain mercury.

Prevent Mercury Pollution

IMMEDIATELY AFTER A SPILL keep all people and
pets away! Minimize vaporizing of mercury;
turn off heaters and turn up air conditioners.
Open windows for at least two days if possible.

NEVER USE A VACUUM OR BROOM.  The heat
from a vacuum will evaporate the mercury.
Using either will contaminate them and further
distribute the mercury throughout the house.

DO NOT TOUCH THE MERCURY!  Remove
jewelry/watches and put on gloves, preferably
rubber.  Use a flashlight to locate the mercury.

To learn the correct method of cleaning
a mercury spill, call the MA Toll-Free
Mercury Hotline 1-866-9-MERCURY

Flame Sensors Gas fired appliances
with pilot lights

Electronic ignition
models

Funding for this fact sheet was provided by the
USDA Rural Development and the Berkshire
Taconic Community Foundation. Information was
adapted from materials produced by the Western
Lake Superior Sanitary District (Minnesota) and
Health Care Without Harm.  CET is funded in part by
the Massachusetts Cultural Council.

This fact sheet may be reproduced with permission
from CET.  Printed on recycled paper.

Certain brands of:
topical disinfectants;
nasal sprays, hemor-
rhoidal ointments;
eye & contact lens
products

Read labels, avoid
products with
Thimerosaltm; phe-
nylmercuric acetate;
merbromim; phenylm-
ercuric nitrate

❖❖❖❖❖

❖❖❖❖❖

❖❖❖❖❖

❖❖❖❖❖

Fluorescent Lights Compact and low-
mercury fluorescents*

Standard
fluorescents

Dental amalgam
Ask your dentist
about mercury-free
alternatives

Teeth Fillings

Button batteries;
most other types pre-
1994 (except lithium
and nickel cadmium
rechargeables)

Rechargeables;
new alkalines (after
1994); lithiumBatteries

Resources

Health Care Without Harm.  PO Box 6806, Falls
Church, VA   22040.  noharm.org

Mercury thermometer information:  epa.gov/
grtlakes/bnsdocs/hg/thermometers.html

 MA mercury strategy: state.ma.us/envir/mercury.htm

state.ma.us/dph/beha/fishlist.htm (includes fish advisories)

Games; Jewelry drawing screens,
maze games

Shoes; Greeting
cards (mercury in
button battery)

Switches & Relays
Car hoods; clothes
irons; chest freezers;
automotive lights

Ask if mercury-free
models are available
(mechanical or
electronic switches)

Products that light
up or make noise;

Mercury-free
alternatives are
available
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You w ill learn…
■ W hat m ercury is
■ W hy m ercury is dangerous
■ W here  m ercury is  found
■ H ow m ercury ge ts  in to  the  env ironm ent 
■ W hat we a ll can  do  to  s tay safe



M ercury is:
- a heavy metal;
- naturally occurring;
- highly toxic to humans, w ildlife 
and the environment.



C h a ra cter is tics  o f M ercu ry

● Element - never breaks dow n

● Liquid at room temperature

● M easures temperature

● Conducts electricity

● M ixes easily w ith other metals
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H o w  d o es  m ercu ry  H o w  d o es  m ercu ry  
g e t in to  o u r  a ir?g e t in to  o u r  a ir?

Burning Coal to C reate Electricity

Burning Trash to Get Rid o f It



United S tates of America

ALASKA

Juneau

HAW AII

Honolu lu

W A SH IN G TO N

O REG ON

ID AH O

M ON TA NA

W YO MIN G

U TAH

NE VAD A

CALIFO R N IA

O lym p ia

Salem
H elena

Bo ise

C heyenne

Salt Lake City
Carson C ity

Sacram ento

D enver

CO LOR ADO

A RIZO N A

NEW  M EXICO

TE XAS

KA N SA S

O KLA HO M A

P hoenix

Santa Fe

Topeka

Oklahom a C ity

Austin

N O RT H DAKO TA

SOU T H  D AK O TA

NEBR ASK A

M IN N ESO TA

IO W A

M ISS O U R I

ILLIN OIS

W ISCO N SIN

M IC HIGAN

Bism arck

P ierre

L incoln Des M oines

St. P au l

Lansing
M adison

Jefferson C ity

Lake
Superior

Lake
Huron

Lake
M ichigan

Lake
O ntario

Lake
E rie

IN DIANA
OH IO

KE NT UC K Y

TE N NES SEE

M ISSISS IPP I

ALA BAM A

LOU IS IAN A

FLOR IDA

S O UTH
C AR O LIN A

G EO RG IA

NO R TH  C ARO LIN A

VIRG IN IA

AR KA N SA S

Springfie ld
In dianapolis

Colum bus

Frankfo rt

Nashville

Rale igh

Columbia

Atlan ta

Tallahassee

Montgom ery

Jackson

Banton  R ouge

Little R ock

Charleston

R ichmond

Annapolis

Washington D.C.

W EST
V IRG INIA

M ARYLAND

DELAW AR E

NEW  JERSE Y

NEW
YO RK

PENNSYLVA NIA

H arrisburg

Dover

Trenton

Albany

Hartford
Providence

Boston

Concord

RHODE ISLA ND
CONNECTICUT

MASSACHUSET TS

VERMONT
NE W
HA MPS HIR E

MAINE

Montpelier

Augu sta



Condensation - The changing of water vapor to liquid
Evaporation - The changing of water into water vapor
Groundwater - Water found below the surface of the earth
Hydrologic Cycle - Process involving the circulation and distribution of water on earth
Infiltration - The process by which water seeps into the soil
Precipitation - Forms of condensed water vapor that are heavy enough to fall to the
earth’s surface, such as rain, snow, sleet, hail and fog.

Nature’s Waterwheel

Water Cycle

Reprinted from “Action for a cleaner tomorrow”



Nature’s Waterwheel

Water Cycle

Precipitation Condensation

Evaporation

Groundwater

Infiltration

Hydrologic Cycle

Think about the water on the ground.  The water on the ground evaporates when the ground gets warm.
Think about the warm air rising.  The air and water vapor expand and rise high.  The air is cooled when it
rises.  When air is cooled, the water vapor condenses.  The water vapor condenses to make clouds.
Cloud drops come together to make bigger water drops.  The bigger drops are rain.  Rain falls on the
ground.  Some of the water seeps into the soil and moves underground as groundwater.  It may feed into
streams and lakes.  The water evaporates again.  The whole cycle starts again.

Reprinted from “Action for a cleaner tomorrow”



In Water, (s treams, lakes, rivers , 
oceans) Mercury is  T ransformed 

to a Very TO XIC FO RM

Mercury

Bacteria and Chem ical Processes

Methylmercury



- M e th y lm ercu ry- M e th y lm ercu ry

2  +  3  =  5

Methylmercury
Increases up the Food Chain
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M ercury  in  F is h  ca n H a r m  M ercury  in  F is h  ca n H a r m  
H u m a n s a n d  A ni m a lsH u m a n s a n d  A ni m a ls

• F ish  adv iso ries  tell 
p eop le ho w  m u ch  fish  is  
sa fe to  ea t.

• A n im a ls  and  fish  
tha t ea t o th er fish  can no t 
read  th e s igns  o r chan g e 
their ea ting  hab its .



Y o u  C a n  P reven t M ercu ry  P o llu tio nY o u  C a n  P reven t M ercu ry  P o llu tio n

● Educate yourself and 
others

● Buy mercury-free 
alternatives

● Keep m ercury OUT of 
the garbage

● Conserve electricity
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Stick ‘em Up
Preparation Time: Easy-to-do Moderate Extensive

Grade:

Focus:

Subject:

Materials: See list below

Teaching Time:

Vocabulary: Smog, airborne, particulate
matter

Learning Objective

Students will:
learn that tiny particles are forever floating
around in the air we breath;

collect, observe, and analyze these particles
from various locations around their school
or community.

Background

The air around us is invisible.  It is made up of
gases that cannot be seen.  Many major air pollut-
ants are also invisible gases.  In some areas of the
country, these air pollutants can build to levels
where they can be seen.  For example, in some
California cities, smoky, yellowish clouds of pri-
mary car exhaust build up to create smog.

Other easily visible air pollutants, called particu-
late matter, are made up of tiny particles of solids
or droplets of liquids.  Some of these particulates
are naturally occurring and may pose less of a
problem to human health than do man-made
particulates.  Some of the natural particulates

include pollen, windblown dust or volcanic ash.

Man-made particulates are generated by coal and
oil-fired power plants and manufacturing plants,
automobile and diesel fuels, and fireplaces and
wood-burning stoves among others.  These
airborne particulates, or particles, carried
through the air, can be harmful to plants, animals,
and humans.  Buildings and statues can be discol-
ored.

Questions for the Class

1. Can we see air pollution?  How do we know
that air pollution exists?

2. Give examples of visible air pollution.

3. Discuss the concept of particulate matter.

4. List some sources of air pollution, both
visible and invisible.  Can a single source
provide both visible and invisible air
pollution?

Materials

Stick ‘em up sheet (included) of particu-
late collectors
scissors
clear tape
string
hole punch
magnifying glass (microscopes optional)
marker

Learning Procedure

1. Copy the Stick ‘em Up sheet (included) so
that each student has a particulate collector.

This lesson is reprinted from “Action for a cleaner tomorrow:  A South Carolina
Environmental Curriculum Supplement” and is provided by the S.C. Depart-
ment of Health and Environmental Control’s Office of Solid Waste Reduction
and Recycling.

4 - 5

Airborne pollutants

Social Studies, Science

Two class periods (about
a week apart)

�����;0



2. Cut four holes ~1.25” in diameter in the strip
as marked.  Using the hole punch, make a hole
in the top and tie the string into a loop.

3. Cover one side of the strip with clear tape so
that the holes are covered on one side.  Do not
touch the sticky side of the tape that is
showing through the holes.

4.  Select different sites around the school to hang
the Stick ‘em Up collectors.  On each strip,
record the student’s name, location, date, and
time it is hung.  Site selections may include
inside your classroom, in the hall outside your
classroom, in the gym, bathrooms, cafeteria,
office, teacher’s lounge, outside near a tree,
near the parking lot, etc.  These should be
placed where they can hang freely, not
touching other surfaces and where they will not
be touched by other students.  Be sure to let
the custodial staff know about this, too.

5. After a week, retrieve the Stick ‘em Up
collectors and analyze.  First have the students
do a cursory inspection, reviewing the strips
with the naked eye.  What did they find?  Next,
have them inspect the strips with the magnify-
ing glass or, if you have microscopes, use them
instead.  What did they find?

Name:

Location:

Date: Time:

Action for a cleaner tomorrow 2000 Edition

Extension Activity

Make a traffic survey.  Pick a location where students
can observe a busy intersection from a safe distance.
Separately record the number of trucks, cars, buses,
vans, and taxis that pass through that intersection in a
given hour.  Try this over several days at different times
of days.

Ask:  What factors influence volume of
traffic?  (locations of highways, number of
people in the community, shopping centers,
businesses, special events, etc.)

Ask:  Did you see any evidence of air
pollution?  (smells, smoke, wilted plants
struggling to survive, etc.)

Ask:  Do you think this is a problem?  Why or
why not.  If so, what do you think should be
done to correct it?

�����;1
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Nature’s Water Wheel
Preparation Time: Easy-to-do Moderate Extensive

Grade: 4 - 5

Focus: How the water cycle works

Subject: Social Studies, Science

Materials: Tea kettle of water, hot
plate, pan of water, pan of
ice cubes, pot holders,
“Nature’s Waterwheel”
transparencies and/or hand-
outs

Teaching Time: One class period

Vocabulary: Hydrology, condensation,
evaporation, groundwater,
water cycle, infiltration,
precipitation, water vapor,
surface water, water table,
pollution

Learning Objective
In this activity, students will help create a model
and demonstration of the water cycle.  Students
will see how nature’s water cycle works.

Background
Hydrology is the study of the movement and
distribution of water on the earth.  In nature, water
circulates through a system called the water cycle
or  hydrologic cycle.  This cycle begins when heat
from the sun causes ocean water to evaporate and
become water vapor.  The atmosphere holds the
water vapor while the vapor gradually cools and

forms clouds.  The water
eventually falls as rain or
snow.  Most rain and
snow fall back into the
oceans.  But some falls
on the land and flows
back to the seas, com-
pleting the cycle.

There are two main sources of fresh water:
surface water and groundwater.  Surface water
flows over the land in lakes, rivers, and streams.
Groundwater seeps through the soil or through
cracks and cavities in rock.

Groundwater is water beneath the surface of the
earth.  It is the source of water for wells and
springs.  Groundwater provides much of the fresh
water in the United States.

Groundwater accumulates chiefly from rain that
filters through the soil.  It also forms from water
that seeps into the ground from lakes and ponds.

The surface of groundwater, called the water
table, drops when more water is withdrawn than
can be replaced naturally.  Pollution of the
groundwater is a serious problem.  Pollutants that
seep into the ground can come from a wide
variety of point sources  such as specific chemi-
cal spills and nonpoint sources such as agricul-
tural runoff and other sources that cannot be
directly pinpointed.

This lesson is reprinted from “Action for a cleaner tomorrow:  A South Carolina
Environmental Curriculum Supplement” and is provided by the S.C. Depart-
ment of Health and Environmental Control’s Office of Solid Waste Reduction
and Recycling.
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Learning Procedure

1. Provide each student with a copy of the first
page of “Nature’s Waterwheel” handout or use
a transparency to discuss the water cycle.

2. Explain to students that you can demonstrate
the basic elements of the water cycle in class.

NOTE TO TEACHERS:
Please supervise students
carefully during this demon-
stration.  Remind students
that the steam is actually
hotter than the boiling water.

3. On a table where students can observe, place
the hot plate and the tea kettle filled with
water.  Heat water until it boils.  This heat
represents the heat of the sun on the ocean.

4.  Using the pot holders, hold the pan of ice cubes
over the steam from the boiling water.  Steam
from the boiling water condenses when it hits
the cold ice cube pan.  The condensed water
then falls back into your water pan that can be
poured into the tea kettle to be changed to
steam again, completing the cycle.

5.  Explain to students that there is more to the
water cycle.  Part of the cycle actually takes
place under the earth, in the ground.  Discuss
how water eventually seeps into the soil (infil-
tration) and forms groundwater.

6. Have students refer to the second page of their
handout, “Nature’s Waterwheel” and complete
their diagrams as you discuss the elements of
the water cycle.

Questions for the Class

1. In the demonstration, what represents the sun?
(The kettle of boiling water.  It is the heat
source.)

2.  What represents the clouds?  (The outside
surface of the pan of ice cubes.  It is where the
water vapor condenses.)

3.  What represents the rain?  (The water droplets
falling from the pan of ice cubes.)

This lesson is reprinted from “Action for a cleaner tomorrow:  A South Carolina
Environmental Curriculum Supplement” and is provided by the S.C. Depart-
ment of Health and Environmental Control’s Office of Solid Waste Reduction
and Recycling.

������;



$')&
/ ��������$������		�"
�����
�/��������)�����F�����

$&$ �/ ������)�����%���

.����� �/� / A�-

$&��� �0.$�/ ����9=����������		
�

'12�
$&/�"/ '��
���	�����/
4*5������������	���	�
�����������������
495�
��
�	�������
������
�
���
�������	����������	��
����������	���

��$��&� "/ ����������������	����
�����
�������	��
�����
������
���4	����������
5���)��
��
���	��������
���
��
�������
��
H���
�
��


)�'
�����/ *���F����������	���	�
������������������
9���%���������	��
����
��������
������������������
0���$	(�����	��
���	��
����(���
��
���
��
���������
�����A�����	�
�����������
�������	
��������
����������
�������	������������
������	��������
A���@����������������
��	��
���	����(��������������
������	�����
�����������
�
��	�
3���$

��
����	���������	�
������
���
���	����
����������������������
	�
	��
���	�����������
�
������������
�	�
��
�	�������
���
�������
��������������
��������4F������5

�������



���������	��


����
��	��



�
��������


���	��
��	��



�
��	�	���	��



$')&
/ ��������$������		�"
�����
�/���������������	����
��������"����
�����

$&$ �/ &


�)�����%���

.����� �/� / A�-

$&��� �0.$�/ 0=�������	

'12�
$&/�"/ '��
���	�����/
4*5���
��	���
������


������
495�
��
�	�������
����������������	���������


������

��$��&� "/ ����������������������	�4	����������
�����	5���2�����������
�
��
���
���������
�
��	�����H�
������������
����	
�����
������	��
���	��������(���
��
������������
������
��������	������
���
��

)�'
�����/ *��2�����	������
���
���������������
��������

���
������	�������

��
��������
0���2����������������������������������(���
A���'��
���	��
�!��	����#����������������
��������(�����
���������
�����
���������������������
�	�����������
�����������
3���'��
���	�	�
��
��
�����������������������������>�����	���
�������
�
�����������������
�������


���������
���	
��������
����������!����	#�
-���'��
���	����(���
��
���
������
����
����
������������������	H�����	
�
��
����
������������	H����	�������
�!���#�������
��	(	������
����
����
����

��	H�����������������
����
,�������������������	�	�
��
��������������	����
����	�
��
��

�������
�������
��������������	������������
�	���
������
�����������������H	��
	�����
�
��������

�&"
�""&'0 *���$���
��������
��	�������
��������	������������������������	����
=��"$&'0" ������������������������8

9�����������������	����	�����������������
������	�������
��	�����������������
�
�
������������������	��
��	�
��
������������������		��	8�4>
K5
0�����
��	���������
��
�������


������8�4;	K5
A���)����
��������������	����	�������
���������
����������������

(���������8
4>
�5
3���)����
���

(�
����������	�����	�����������	��
�������
�
�������������8
4>
�5

������0



�

�

�

�

�

�

�

�

�
�

�

�

�

�



�

�

�

�

�

�

�
�

�

��

�



��������"��(����� �������

#������	������!���������5�����
�����-6�����
�		*��&��������!���	���������������������������?

��������������
��
��������	������	�(���
�+��	����	����������	������*

*� 6
��
���
�	�
�����������
�����
�	��
�������������8 �	� ��

9� B��������	��������������
������
�
�����
�
�������
����
������
�������	�	�
�����������
���

�������8 �	� ��

0� 6
��
����	�8 �	� ��

B����	��������
��	����������	���
��	
��������
�	�����	������������	��
�����������	����
�
���������

��	�
�������������		����	���	8 �	� ��

4)���(�
����������	��������	���������	H
��H����H��	���	�����5

3� B���	�������
��������������4	�����	��
�	�������
	���	���
������
�����	5�	�
��
�����������
������
�

�
�����$����		 ���		 !�����		 �
�����$�!�����		

-� ���������������	��
�������
������������(�
���	���
������� ���	 ����	

,� ������������
���
		�������	���(���
��������	�	������������
��������� ���	 ����	

G� $��������
�����	��
�������������� ���	 ����	

+� ������
������������
����(�	���
��
�
	���	��
������		����	���	������
���
���
�������	�
�
��	���������	���������	�
���������� ���	 �����	

$���������

A� 6
��
��(�
��������������������������
�����	������
��
�����	
�
����	�
��	���(����������
��
� �

(	����
�������	
������
���
��������	
�
�������������
�� 
	�
�8 �	� ��

�����-�



Name__________________________________ Date_____________________

1 Incandescent Light Bulb    1 Fluorescent Light Bulb
Energy: 60 watts    15 watts
Life: 1,000 hours    10,000 hours
Cost of bulb: $ 1.00    $10.00
Cost of electricity $6.00    $15.00
(at 10 cents per kilowatt hour)

1. An incandescent bulb uses                       times as much energy as a fluorescent bulb.

2. A fluorescent bulb lasts                             times longer than an incandescent bulb.

3. How much do you need to spend on light bulbs to last 10,000 hours? (Hint:  How many bulbs are
needed to last 10,000 hours?  Multiply that number by the cost per bulb.)

Incandescent $ Fluorescent  $

4.  How much do you spend on electricity for 10,000 hours of light? (Hint: Multiply the number of bulbs
needed to last 10,000 hours times the cost of electricity per bulb)

Incandescent $ Fluorescent $

5.  What is the total cost for bulbs plus electricity?

Incandescent  = $ Fluorescent =  $

6.  Which costs less overall, the incandescent bulb or the fluorescent bulb?  Incandescent       Fluorescent

7.  How much do you save over the lifetime of the bulb?    $__________  per bulb.
(Hint:  Check answers from #5.  Subtract the total cost for the fluorescent bulb from the
total cost of the incandescent bulb.)

�����-�

The largest source of mercury to the environment nation-wide is from coal burning electric power
plants.  The coal that is burned to produce electricity contains a small amount of mercury. However,
because so much coal is burned, the amount of mercury released into the air is very significant.  We
use a lot of electricity in our homes.  Let’s figure out if the choice of light bulbs can make a
difference in the amount of energy used and cost.

Calculate Your Savings
Comparing Bulbs Producing the Same Amount of Light
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