“The elements
of air, water
and soil in our
environment
cannot be
separated - what
we do to each
affects the

others.”

The Search for Clean Air Video

EFFECTS ON HUMAN HEALTH

Six pollutants measured by the U.S, Environmental Protection Agency
(EPA) have proven or suspected effects on human health.

Carbon Monoxide. Carbon monoxide
interferes with the blood’s ability to deliver oxygen
to body tissues and tends to weaken heart
contractions. High levels of carbon monoxide are
considered harmful to everyone, but especially to
those with heart disease, respiratory disorders, and
anemia, and to cigarette smokers (who already
inhale doses of carbon monoxide while smoking).
Research indicates that even low levels of carbon
monoxide can have minor but measurable effects
on vision and alertness.

Lead. Lead can accumulate in the blood, the bones, and the soft body
tissues when inhaled. The body cannot easily remove lead so it
eventually harms the kidneys, nervous system, and blood-forming
organs. Infants and small children are susceptible to brain and nervous
system damage.

Nitrogen Oxides. Like many of the other air pollutants, nitrogen
oxides can irritate the lungs. They can help cause such respiratory
ailments as pneumonia and bronchitis and can lower the body’s
resistance to respiratory infections.

Ozone. Ozone can cause severe irritation of the
nose and throat. It can impair lung function, and
be especially harmful to those with chronic lung
diseases, as well as those with asthma or heart
and circulatory system conditions. In
combination with sulfur dioxide, it has more
severe health effects than either pollutant would
have alone.

Particulates. Inhaled particulates can irritate the respiratory system -
lungs, throat, and nasal passages. Repeated and prolonged exposure to
some types of particulates appears to increase the likelihood of chronic

respiratory disease.

Sulfur Dioxide. Sulfur dioxide has been linked
to increased respiratory ailments. Studies have
shown increased death rates among sufferers of
heart and lung illnesses during periods when there
is high sulfur dioxide content in the atmosphere.
Once sulfur dioxide is emitted from a smokestack
it tends to react with various chemicals to form
other sulfur-containing compounds, including
microscopic aerosols of sulfates and sulfites.
Research suggests that some of these compounds
may be more harmful to human health than
sulfur dioxide alone.
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WHAT YOU CAN DO

TO PREVENT AIR POLLUTION

While it is true that large factories, power plants, and other industrial
facilities are the greatest sources of air pollution, many activities of
individuals add up to make a significant contribution of air pollution to
the atmosphere. To help control pollution, you can:

Conserve Energy in the Home.

You can conserve by using more efficient
appliances, installing thermostats that turn —
your furnace down while you’re away (and
automatically up before you return) and by
improving your insulation.

Less electricity used means lowered emissions
from the electrical power plant that serves your
home. Burning less fuel in your furnace means
lowered emissions from your own chimney.
Energy conservation can often have the side
benefit of saving money.

Recycle Materials.

Don'’t throw away magazines and papers. Recycle
these or donate them to your local library,
doctor’s office or nursing home. Reuse goods
whenever possible! Recycle bottles, aluminum
cans, cardboard, and plastic containers.

Limit Emissions From Your Automobile.
The best way to limit automobile emissions is
to avoid driving by walking, carpooling, or
using public transportation. Another important
tactic is to keep your car tuned and maintained
properly including maintaining proper air
pressure in your tires. It will increase your
mileage and the longevity of your car, and
lower your car's pollutant emissions.

Continue Your Education.

Learn more about the problem, and become well
informed. Read books, pamphlets, and
newspapers. Ask questions of knowledgeable
individuals.

Get Involved.

Many conservation, consumer, and
health organizations monitor and
participate in federal and state
government regulatory processes -~ from
rule making to enforcement. Contact
elected officials to express your views,
and attend public hearings or sessions of
your legislature, county commission, or
city council.

SOURCE: Luoma, Jon R. The Air Around Us. The Acid Rain Foundation, Inc. 1988.

“Humans could

be the deciding

factor in pushing
ecosystems

over the brink.”

The Search for Clean Air Video

INTRODUCTION

TO ACTIVITIES

The following activities
are to serve as models
for classroom teachers as
well as informal
educators in community
programs. There are not
recommendations for
specific grade level
applications. You may
modify the activities to
make them more
appropriate for your -
classroom or group.

We thank the many
organizations who have
given us permission to
adapt their materials for
inclusion in this booklet
to accompany the Search
for Clean Air video.
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MATERIALS
ooooo Seeds
Pty Soil/vermiculate

g 6 Pots (or potted plants)

Paint brushes

g@ Beakers
R Plant mister or
medicine droppers

m “Salt and pepper”
shakers

Data Sheet:
PARTICULATE
PROJECT

Activity 1T — AIR MATTERS

BACKGROUND

The atmosphere receives substances from nature and humans. It also
delivers these substances back to nature and humans. Some of these
substances are particles such as dust, soot, and ash. This group of
atmospheric pollutants is often referred to as particulates. The deposit of
particulates depends on their size, physical state, reactivity, and the
characteristics of the animate or inanimate surfaces receiving them. The

possible effects of particulates on plants are not well known.

“Back in about 1306, Queen Eleanor, Queen of England,
had a terrible attack of bronchitis, and was very sick. It
was obvious to her that it was caused by the air pollution
coming from the city walls below the castle. She spoke to
Edward the First, who was writing the English common
law. He then passed the first set of environmental
ordinances in order to reduce the amount of air pollution
affecting human health.”

The Search for Clean Air Video.

OBJECTIVE
Design an investigation to find out the effects of dust, a particulate air
pollutant, on the growth of plants.

TEACHER'S TIP

The particulate matter can be from almost anywhere. Urge students to
be careful in collecting particulates. (You will want to know about
allergies.) Diesel fuel soot particles should be avoided because they carry
a variety of absorbed toxic, carcinogen, and mutagen compounds, e.g.,
benzo(a)pyrene.

PROCEDURES

1. Introduce this lesson by asking a question about some seeds or a
group of small but well leaved plants (4-6 plants/team). Will these
plants grow more slowly in a dusty environment or a non-dusty
environment? You could also state a hypothesis. Invite responses and
encourage discussion about designing experiments to find the
answers.

2. Distribute copies of the PARTICULATE PROJECT Data Sheet and divide
the class into small teams. Review, discuss and clarify the background
as well as the assignment. Minimize instructions and let the students
begin the experiment. Their questions will come as they run into
problems. Inform the students that you want to review the work they
plan to do.

3. Avoid watering leaves. Water soil only.



Particulgte Project Data Sheet

Tasks:

1. Decide what kind of dust you gre going to qdg to plants ang how and where
you are going to collect jt. (The materials should be fine rather than coarse,)

—_— “\\\

2. Identify othey, variables which may influence plant growth during the
€Xperiment,

* Dependent variable- how many treatment groups, or levels of the
independent variable? Inclyde g control group!i How to quantify the
dependent variable measurements?

You can make
a difference!

* Controlleq variables or variables helq constant (the opes You keep the

same), Everything else that might influence the dependent variables,
—_— —_—
— ——

4. Size of sample (how many plants/treatment group).

Take a shower
instead of a bath!

5. When to collect dqtq. (How often do you measure the dependent variable?
This also includes whep, You are going to stop the €xperiment,)

Turn off the water ‘
when brushing your
teeth or shaving!

b. Statement of probJem-Hypothesis to be noteq

C. Procedureg

d. Observations (Use tables, X-y graphs, histograms when appropriate)

e. Interpretations (1nferences)~Error analysis too...sources and magnitudes

of errors...in control of independent and fixed variables ang Mmeasure-
ments of dependent Variables,

Further €xperiments thege results suggest

Set up a recycling
program!

Be informed. on
issues affecting

1, statewide,
in your IOCQ ’ )
FOLLOW-UP QUEST'ONSkev What reasons do you have for saying and national

¢ What inference can we make? JS———
that?

. iow?
Does anyone have a different view

if...? ides of the . ally and
* How would the reigl(t:f);(tl:}};el underside of the leaves? Both si Think Glob y
What if you were

C 0(] y .
’

‘ot t?
iq i tigation sugges d
i s does this inves . led, spotted,
What othledr expeéérsréiiftl)te the leaves? Normal, wilted, cur P
How would you

? . ts. What do
yellowed, bl‘Ownefi-(iinneet;t or all of them indicated no effec
Suppose an exp

ieve it?
you know? Why do you believe it?

SIONS . . |
Exgcl)ia':l the entire plant with particulates

t both sides of l_eaves.
gggt only the top sides of leaves.

m sides of leaves. - rowing in a
-+ Coat Onlytt}?eelzg\t/t;, of trees of the same species, one g
Compare

ty t& .
(l||s enviro |“|(l() owing 1 us e (0]

SOUR M Edwar Air P()llulmn and F rests. The Acid Rain Ioulldatlon, Inc. 1990.
d, W. ores 1
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URCE: Hessler, '
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MATERIALS

Collection of
cartoons

Overhead
projector

Copyright Information: As a rule,
copyrighted material used for
nonprofit educational purposes
can be reproduced if these
guidelines are followed: 1. Single
copies for use in one course. 2. If
multiple copies are used, make
only one for each student. Copy
only one cartoon from each book
or magazine issue, and use it for
just one course. If you wish to go
beyond these guidelines, write to
the copyright holder or publisher
and ask permission to use them in
specific ways. Usually, permission
will be readily granted.
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Activity 8 - THE WORLD THROUGH THE

EYES OF THE CARTOONIST

BACKGROUND
Cartoons show many different points of view about various topics, and
can stimulate thinking about values, science, and society.

OBJECTIVES

Students participating in this activity should be able to identify values
expressed or implied in cartoons, compare cartoonists’ values with their
own; describe the issues, people, or events pictured; recognize that
cartoons are more likely to show problems than solutions; and appreci-
ate the editorial function of cartoons.

TEACHER TIPS

1. Encourage your students to add cartoons to the class collection.
Cartoons can be found in newspapers, especially on editorial pages
and in magazines. When students cut out or photocopy cartoons,
make sure they include the name and date of the source publication.

2. Editorial cartoons differ from cartoons for entertainment in that they
express an opinion or special point of view about a person or issue in
the news. They are most often found on the editorial pages of news-
papers. Some characteristics of editorial cartoons are exaggeration of
size or reality; personification of institutions such as government,
banks, etc., caricature, double message (one obvious, the other
hidden); emphasis on a single topic; problems shown rather than
solutions; bias; stereotypes; symbols; currently newsworthy; and
humor, satire, and ridicule.

PROCEDURES

1. Make sure everyone can see the cartoons (individual copy, or over-
head). Ask the students about the cartoons and their ideas about how
attitudes and biases are expressed. Do the facts agree with the
cartoonist’s viewpoints?

2. After viewing the cartoons and asking for comments on them, con-
clude the lesson with a general discussion, using these kinds of
questions: '

An opinion supports a viewpoint only when expressed by a person
who is in a position to know, observe, and interpret the facts about
the given topic. If he is in such a position, why? If not, who is?

Is the cartoon subject a social problem that has arisen because of
scientific discoveries?

Is this problem a social problem that is likely to be solved because of
scientific discoveries?

3. Put this statement on the board and ask for students’ opinions:

The way to learn about an environmental problem is from a:
a. cartoon
b. newspaper article
¢. magazine article
d. scientific report
e. television documentary



. e choices:
contained thes
statement also

. all of the above
; none of the above

or why not?
his change your original answer? Why
Would this ¢

. . eone
. ? Share it with som
EXTENSIOT:SH you ﬂlustrate it uSlng a cartoon
Pick a topic. Ca

else in your group.

Choose appropriate questions gs g Springboqrd for class discussion
Or as a writtep €xercise:

You can mak'e
a difference!

W};]at is the maqjn point the cartoonist js making? po you agree
with jt?

What is the €nvironmentqj Subject of the cartoon? What i the
main probjem Or issue associated with it?

What are the bigses and assumptions of the cartoonist? What js he
in favor of, or not jn favor of?

sible,

Whenever possi ‘

buy returnable bottles
and cans!

What is the messa?e? Do yoy Qgree or disagree? Do yoy Suppose q
berson from g totally different Culture would get the Same mes.
sages?

Is there g double message? Ope that is obvious qnq One thqt js
hidden? What are these?

Give gifts that keep
on giving such as:
an experience,
a low-flow shower head,
a treel

After yoy have €Xamined q Collection of cartoons, decide what
Issue/issues they deqj with, Check the boxes which apply:

business ecologicq] scientific social
health political €conomic pollution

Tell why yoy made the choices youdid. Cqp You group qJj the
cartoons under this set of categories?

Weatherize your hou}fe -
add insulation to t le
doors, windows{ attllc

floors and ceilings!

What idegs o feelings do You bring to the cartoon thqt could
Influence the way you “reqq” it?

Summarize the cartoon. First, in one Sentence, thep in one word. -

Borrow or rent itemsd
you don't use often an
maintain and repa}r
the items you own!
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