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INTRODUCTION

Overview

Environmental Pathways—Youth Investigating
Pollution Issues in lllinois builds on the “Air,
Land, and Water” program developed by the
lllinois Environmental Protection Agency
(IEPA). Although they share a common her-
itage, this is not simply an updated edition of
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across disciplines, and one can and should
approach them from a variety of standpoints.

How to Use This Book

Environmental Pathways is divided into four
sections. Each section begins with an
overview of the themes and concepts to be
taught, and provides general background
information. The first page of each activity is
highlighted with a sidebar, which spells out:

* the subject(s) involved in the activity;

» the skills utilized by the students;

* how the activity is connected to the
conceptual framework (described below);

* the objectives of the activity;

* how it connects to lllinois Learning
Standards;

* important vocabulary words;

* setting;

» materials required; and

* the time involved.

Every activity begins with an overview along
with more specific background information.
Instructions for the preparation and procedure
are given, as are suggestions for assessment.
Throughout the book, important vocabulary
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graphics can be found in the page footer.

The symbol for Section 1 is a
question mark (for inquiring and
increasing awareness);

the symbol for Section 2 is a globe
(for effects of pollution on systems);

the symbol for Section 3 is a magni-
fying glass (for looking locally);

and the symbol for Section 4 is a
map of lllinois (for acting locally).

The appendices include resource materials
that teachers may find beneficial. The con-
tents include:

. a glossary of all bolded vocabulary
words

. the full conceptual framework for the
collection

Environmental Pathways

. charts which cross-reference the
activities by subject, skill and objective
. correlations with the lllinois State

Learning Standards and the North
American Association for
Environmental Education’s Guidelines
for Learning

. a full bibliography

. an order form for all IEPA documents
mentioned in this document
. a feedback form to be used in the

development of future editions.

Support

The IEPA hopes you have great success in
using Environmental Pathways— Youth
Investigating Pollution Issues in lllinoismtI5495m6ae |
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What is Environmental Education?

Environmental education is a process that
aims to develop an environmentally literate
citizenry that can compete in our global econ-
omy, that has the skills, knowledge and incli-
nations to make well informed choices con-
cerning the environment, and that exercises
the rights and responsibilities of members of a
community. Additionally, environmental educa-
tion contributes to an understanding and
appreciation of society, technology and pro-
ductivity and the conservation of Illinois’ natu-
ral and cultural resources.

Why Teach Environmental

Education?

Environmental education has the ability to
successfully address many societal needs.
Cries can be heard from corporate leaders
saying we need a workforce of problem
solvers, critical thinkers and cooperative work-
ers. Pleas of parents and community leaders
can be heard saying we need quality educa-
tion that will help students cope with the chal-
lenges of today and prepare them for the
future. Contamination and loss of natural
resources can be seen and the need for
future generations to appreciate, understand
and solve environmental problems is appar-
ent. The public’s concern can clearly be seen
in the National Environmental Education &
Training Foundation’s 1997 National Report
Card: Environmental Knowledge, Attitudes
and Behaviors. This survey found that fully 95
percent of adult Americans and 96 percent of
American parents support the teaching of
environmental education in schools.

Environmental education is interdisciplinary in
nature. It does not solely adhere to the tenets

of science teaching. Students can learn about
the natural and built environment through proj-
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ects that cross disciplines, as well as the
boundaries of the school building and school
yard. This approach to teaching may seem
overwhelming at first, but it brings on meaning
when partnerships are developed between
schools, non-formal education institutions
(nature centers, museums, zoos, historical
societies, etc.) and other public and private
entities.

Standards and Environmental

Education

More and more, teachers are being asked to
demonstrate their ability to achieve the educa-
tional outcomes identified in state and nation-
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al standards. These standards are meant to
ensure that students are receiving the kind of
education that their communities demand,
and that graduates possess the skills needed
to function and prosper in the modern world.
Environmental education has a role to play,
both in helping teachers to meet those stan-
dards, and in helping to identify the expecta-
tions that communities have regarding the
skills and knowledge students need to make
informed decisions around environmental
issues.

Currently, the only environmental education
standard that is tied to national standards in
core curricular areas is Excellence in
Environmental Education—Guidelines for
Learning (K-12), developed by the North
American Association for Environmental
Education. These standards are unlike any of
the core curricular standards due to the multi-
disciplinary nature of environmental educa-
tion. Opportunities are provided for students
to demonstrate their efficacy, their under-
standing of local and global issues, and their
mastery of the skills and content areas of the
core disciplines in ways not otherwise possi-
ble. Environmental education enhances these
disciplines while remaining distinct.

Environmental Values

Values are human preferences and moral
decisions which usually lead to certain behav-
iors. They guide choices and are usually
reflected in a person’s lifestyle. Environmental
values are a part of all values which consider
the care and use of natural resources and
maintenance of ecological cycles. These val-
ues are sometimes in competition with other
values such as human comfort, convenience,
safety, sanitation, or enjoyment. It is not possi-
ble to act only upon environmental values all
of the time.

Educational activities can be designed to
encourage awareness and analysis, and can
be the impetus for students to examine their
own values. “Teaching” an environmental
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value does not imply forcing it on students. A
better approach is to provide the proper con-
ditions for a meaningful indoor or outdoor
experience which may result in the realization
of a new value or the modification or reaffir-
mation of one presently held.

Carl Rogers, the late educator and psy-
chotherapist, proposed that persons who
move toward greater openness and sharing of
their experiences arrive at a commonly held
set of values which enhance self, community,
and the survival of the human species. The
key to values education is that the study, dis-
cussion, debate, and resolution of conflicts
centered around environmental issues will
result in a set of values that sustain planet
Earth. The following tools can accomplish
these goals without imposing a set of “right”
values upon students.

* Clarification - Activities can be structured
in such a way that people interact, express
and explore their personal values as they
relate to environmental questions or prob-
lems. For example, students can explore
whether they feel that a parcel of land should
be left undeveloped for habitat or developed
to provide shelter or jobs.

» Writing - Writing exercises based on
environmental issues and experiences can
lead to values development. Writing forms can
include journals, short stories, essays, or
poetry.

BACKGROUND












Soil is a mixture of minerals (clay, silt, sand,
gravel), water, air and living and dead organic
matter. As you dig down into the ground, top-
soil will generally make up the first foot or so
of depth. If you were to dig beneath the topsoil
you would find layers of subsoil, bedrock, clay,
or sand, depending on local geography.

Soil appears to be unchanging and lifeless,
but soils are really full of life and are always
changing. A teaspoon of healthy soil can con-
tain billions of organisms ranging from simple
bacteria and fungi to more advanced forms of
life such as earthworms, insects and spiders.
The decomposition of organic matter is what
makes the soil rich and fertile.

The quality of the land can be damaged or
polluted by human actions. This usually
occurs because people do not understand
soils and make poor decisions about how to
use the land. Land pollution can occur in both
rural and urban areas. Here are some exam-
ples of land pollution:

* Litter or trash on the land.

 Pesticides or other chemicals building
up in the soil.
Oil dumped or spilled onto land.
Residue from mines or industry piled up.
High concentrations of animal waste
from farms.
» Chemicals leaking from underground

tanks or landfills.

These can either make the land itself toxic,
and so harm the animals or nutrients in the
soil so that it cannot support life. Land can
also be damaged by erosion, which occurs
when the topsoil is blown away by wind or
washed away by water.

The Water Cycle

Did you ever wonder where water comes
from, where it goes, and how it gets there? In
nature, water circulates endlessly through a
system called the water cycle (hydrologic

Environmental Pathways
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cycle). The
cycle begins
when heat
from the sun
causes water
to evaporate.
This water
comes from
the land, lakes,
rivers and
especially the
oceans. The
sun-warmed
water vapor
rises into the
atmosphere
where it cools
and condenses
into water
drops that form
clouds and rain
or snow.

Plants are also

part of the

water cycle.

The water that

plants take up from the ground through their
roots is passed through their leaves by a sys-
tem called transpiration.

Eventually moisture returns to earth as pre-
cipitation. The water changes its form from lig-
uid, to gas, to liquid or solid (ice), and its loca-
tion from the lake or ocean to the air, to the

1—What is Pollution?
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ground rocks. The special rock formations that
hold and transmit water are called aquifers.
The water in aquifers is referred to as ground-
water; the top of the groundwater level is
known as the water table.

Water, the Liquid of Life

Although it is the most common substance
found on earth, water should never be taken
for granted. You cannot live without it. Your
own body is two-thirds water, and you need
about eight cups every day to stay healthy.
Take away your supply of water and you could
survive for only a few days.

Water is also needed to produce the food you
eat. Farmers need water to grow crops and to
raise animals. It takes about 15 gallons of
water to grow the wheat for one loaf of bread,
and about 4,000 gallons to produce a pound
of beef. You also need water for bathing,
washing dishes and clothes, and brushing

all kinds of things that people use, such as the

Lol - ol bl 1 P )
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Source: Miller, Environmental Science: Introduction, 1986.
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Here are just a few examples of water
pollution:
* Oil or fertilizer runoff from streets or fields
* Laboratory chemicals dumped down
drains
* Soil runoff into rivers, lakes and streams
* Release of heated water into waterways
* Raw sewage or animal waste entering
waterways during floods or heavy rains

Environmental Pathways
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potential sources of pollution. They should
explain how each item circled might cause
pollution and what or whom it might affect.
Possible answers can be found on page 24.

Extensions

Interdisciplinary

* Read aloud the story “The Cat in the Hat
Comes Back” by Dr. Suess (available through
most public libraries). Although generally con-
sidered appropriate for younger audiences,
this is an excellent example of a book with
deeper meanings for students to explore. Ask
students what represents pollution in the story
(the pink stuff). Have students discuss the var-
ious ways that the cat tries to get rid of the
pollution (moving it from one place to another,
breaking it into little pieces). Ask them if peo-
ple sometimes think about pollution this way.
Have them consider how the cat finally got rid
of the pollution (a voom, a mysterious
machine that gets rid of anything). Ask
students if they understand how it works. Do
they think such a machine exists to get rid of
pollution, why or why not? (Answer: No, once
pollution is generated, it generally takes time,
energy and effort to remove it. Also, some
trash is reused or recycled, not simply
disposed of.)

Community

* As a part of step 8, have students list pollu-
tion prevention solutions for each of the pollu-
tants or pollutions identified. For example, if oll
is found in the parking lot, students could sug-
gest checking vehicles for oil leaks and pro-
viding routine maintenance. Then have stu-
dents determine if the solution will cause
more harm than good.

Technology

» Have students research information on types
of pollution and local pollution sources on the
Internet. One resource for information on local
pollution sources is Enviromapper at
http://www.epa.gov/enviro/html/em/index.html

?

I—What is Pollution?

20

Resources

 Lake Notes - Septic Systems Fact Sheet
Information on how a septic system works,
signs of problems, suggestions for avoiding
pollution. IEPA (see order form in appendix)

 Lake Notes - Fertilizers and Pesticides:
Options for Lawn and Garden Use Fact Sheet
Information on safe fertilizer application,
integrated pest management, and safe use of
pesticides. IEPA (see order form in appendix)

* Lake Notes - Home and Yard Fact Sheet
Information on what you can do in your home
and yard to prevent pollutants from getting
into lakes and streams. IEPA (see order form
in appendix)

» World of Fresh Water (PDF Version)

Use these activities to help your students
understand the effects of pollutants on lakes,
rivers, and streams. Grades 4-6 (66 pages)
http://www.epa.gov/ORD/WebPubs/fresh/
fresh.pdf

* Project A.l.LR.E - Air Pollution Background
Information (PDF Version) Fact sheet on air
pollution and ways to detect and prevent it.
http://www.epa.gov/region01/students/pdfs/
rd_airpol.pdf

» Desdemona’s Splash! (CD-ROM)
Interactive game on water quality and the
environment, specifically how activities in a
watershed affect water quality.

CTIC, 1220 Potter Drive, #170, West
Lafayette, Indiana 47906, 765/494-9555

» Environmental Education Holdings

The EPA Region 5 library contains a variety of
environmental education materials to assist
teachers in the classroom. For a listing of
EPA’s Region 5 environmental education
holdings, please visit the following web site:
http://lwww.epa.gov/region5/library/collection/
enved.htm.

Environmental Pathways



Environmental Pathways 21 {—What is Pollution? < 7D



Suburban Assessment of “Drawing Out” Pollution

Directions: Circle the items which are potential sources of pollution. Explain how each item you
circled might cause pollution and whom or what it might affect.

Source: Desdemona’s Splash! 1997 (Adapted)

Item How it Might Whom or What it
Circled Cause Pollution Might Affect
example:
person spraying toxic chemicals may get into water supply. humans, good insects, animals

garden pesticides
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Rural Assessment of “Drawing Out” Pollution

Directions: Circle the items which are potential sources of pollution. Explain how each item you
circled might cause pollution and whom or what it might affect.

Source: Desdemona’s Splash! 1997 (Adapted)

Item How it Might Whom or What it
Circled Cause Pollution Might Affect
example:
trash dumped can pollute lakes or streams, toxic chemicals humans, animals

along river bank may get into water supplies.
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Possible Answers for (this is not meant to be an inclusive list):
Urban Assessment of “Drawing Out” Pollution

Item How It Might Whom or What It
Circled Cause Pollution Might Affect
example: motor oil stains at rain can wash oil into storm drain that humans, animals
Fast Lube empties to lake or stream.
gasoline pump nozzle may release toxic fumes, under- humans, plants, animals
ground storage tanks may leak.
truck or car exhaust releases pollutants into the air. fish, animals
litter may get into storm drain, ugly. fish, aquatic insects
exposed soil at construction site rain can wash soil into storm drain that humans, fish
empties to lake or stream.
pet waste rain can wash nutrients and bacteria into humans, fish, aquatic
storm drain that empties to lake or stream. insects
leaking cans from autobody and rain can wash chemicals into storm drain humans, good insects,
paint shops that empties to lake or stream. animals

Suburban Assessment of “Drawing Out” Pollution

Item How It Might Whom or What It

Circled Cause Pollution Might Affect
example: person spraying garden toxic chemicals may get into water supply. humans, good insects
pesticides and animals
person applying lawn chemicals toxic chemicals may get into water supply. humans, animals
person cleaning paint rollers toxic chemicals can wash into storm drain humans, plants, animals

that empties to lake or stream.

car exhaust releases pollutants into the air. humans, fish, aquatic insects
motor oil on driveway rain may wash oil into storm drain that fish, animals

empties to lake, or stream.

litter may carry chemicals that can get into humans, fish
storm drain, ugly.

dogs rain can wash nutrients and bacteria into humans, birds, fish, animals
storm drain that empties to lake or stream.

Rural Assessment of “Drawing Out” Pollution

Item How It Might Whom or What It
Circled Cause Pollution Might Affect

example: trash dumped along can pollute lakes or streams, toxic humans, animals

river bank chemicals may get into water supplies.

farm chemicals leaking on ground rain may wash into lakes or steams. humans, aquatic insects, animals

exposed soil on stream bank rain may wash into lakes or streams. aquatic insects, fish

motor oil on the ground oil may get into the groundwater, can humans, fish, aquatic insects
wash into lakes or streams.

animal waste rain may wash waste into lake or stream. humans, fish, aquatic insects

tractor releases pollutants into the air. humans, plants, animals

farming area (exposed soil) rain may wash eroded soil into lake or animals, plants, aquatic life
stream.
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contains small amounts of the other pollutants and airborne lead levels have fallen dramati-
mentioned above. cally in the last two decades. The experiment

in this section has to do with particulates.
Motor vehicles are the main source of carbon

monoxide in the air. Itis an invisible, odor- Ozone is not emitted directly into the air. It is
less, poisonous gas created by incomplete formed by the action of sunlight on oxygen in
burning of fuel in a car’s engine. It can build the air, in the presence of hydrocarbons,
up to dangerous levels in an enclosed space oxides of nitrogen, and carbon monoxide. Of
like a garage, so be sure to perform the these “ozone precursors,” hydrocarbons are
experiment in this section outdoors, where the the most active in ozone formation, and this is
carbon monoxide and other pollutants can why they are important. Motor vehicles emit
blow away harmlessly. unburned or partially burned hydrocarbons
from their tailpipes. Hydrocarbons also evap-
Vehicles also emit oxides of nitrogen. Some orate from fuel tanks and systems.

of this is in the form of nitrogen dioxide, a
toxic gas which in higher concentrations is
brownish-red. It also is involved in the forma-
tion of ozone. Vehicles emit small amounts of
sulfur dioxide due to sulfur in the fuel as well.

Preparation

NOTE: Student safety needs to be considered
during this activity! Do not allow students to
inhale or stand in the direct path of exhaust.
Do not allow students to touch the tailpipe
during or after this activity. The metal will be
extremely hot and can burn skin and clothing.
Use extreme caution and think through all
aspects of this activity before beginning!

Vehicles emit particulates—solid particles
smaller than dust. Most such particulates are
the result of incomplete fuel combustion.
Diesel engines are especially prone to emit
particulates. Formerly, most gasoline con-

tained lead additives to help control the com- . .
bustion process, and motor vehicles would 1. Locate three to five vehicles (school bus,

emit lead particulates from their tailpipes. diesel, new, old, alternative energy) that the
Leaded gasoline is no longer sold, however, teacher can start or have started during class.

“Sock It” to Air Pollution Automotive Prediction Grid

Make Model Year Engine Type | Fuel Used | Rank | Reason/Rationale | Rank

(Chevy, Ford, etc.) (Blazer, Taurus, etc.) [(2000, 1965, etc.) | (V8, 4 cylinder, etc.) (Unleaded, diesel, (Predicted) (Actual)
natural gas, etc.)
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2. Make copies of the prediction grid, one per
student or group.

3. Create identification labels for the socks.

Procedure

1. Ask the students to identify sources of air
pollution in the community. List these on the
blackboard. The list should include automo-
biles, power plants, wood or coal burning
stoves, factories, farming, and natural sources
such as brush fires.

2. Explain to the students how a vehicle
burns gasoline or diesel fuel. Some of the fuel
is changed into energy to move the vehicle.
By-products of the process include heat and
air pollutants which exit the vehicle through
the exhaust system via the tailpipe.

3. Use the background information to discuss
the types of pollutants in vehicle exhaust.

4. Have the students assemble in the parking
lot. Distribute prediction grids (one per student
or team). Have students rank which car they
predict will produce the most particulate mat-
ter (i.e., the dirtiest sock). Have them explain
their choices. Place a white tube sock over the
tail pipe of each vehicle. The elastic sock tops
should fit snugly over the tailpipes; if they do
not, secure them with rubber bands.

5. Ensure that the students are standing
away from the vehicles and start the engines.
While the engines run have students compare
their predictions.

6. After five minutes turn off the engines and
remove the socks from the tailpipes using
oven mitts or heavy gloves. CAUTION: Tall
pipes may be extremely hot; do not have
students perform this step.

Environmental Pathways

7. Turn the socks inside-out and attach the
appropriate label. Arrange socks from most to
least dirty.

8. Compare the students’ predictions to the
actual results. Remind the students that they
are only seeing particulate matter, and that
cars also produce large amounts of invisible
air pollutants such as carbon monoxide and
oxides of nitrogen.

Wrap Up

Assessment

* In small groups, have the students review
the findings and compare them to their predic-
tions. Have the groups come up with written
answers to the following questions, using
complete sentences:

1. How closely did your predictions match the
actual results?

2. What could have affected the differences in
findings between the different vehicles?
(Possible answers: type of fuel used, engine
type, age of vehicle, maintenance).

3. Are the cars with the cleaner socks always
the best choice? What else might you look for
in selecting a car? (Answer: No, because this
test does not measure all kinds of emissions,
only particulate matter. Also, cars are selected
for different uses and to fulfill different needs;
the ‘cleanest’ car in your test may be too small
or expensive for some people, or may not
have acceptable fuel efficiency.)

Extensions

Community

* Find out if emission inspections are required
in your area. Hypothesize and investigate why
emissions testing is required and if it is
required all over the state. Plan a field trip to a
vehicle inspection site, if feasible.
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Technology

* Discuss alternative modes of transportation
and alternative fuels. How do they differ in
terms of emissions produced?

Multidisciplinary

* In small groups, have students research the
amount of unleaded and diesel fuel that is
sold in their neighborhood or town each
month. Have teams compile their results and
determine how many gallons of each type of
fuel are burned every month/year. If students
determine this number is high, have them
research ways in which to reduce the amount
of fuel consumption in their lives.

Resources

* Air Facts - Criteria Pollutants Fact Sheet
Information on six criteria air pollutants
recognized by the U.S. EPA. IEPA (see order
form in appendix)

* AIRNow

Provides a wealth of information nationwide, f2697.9

?
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® Global Warming

This web site offers information on several topics
regarding global warming, such as the following:
climate, emissions, impacts, actions and a resource
center. www.epa.gov/globalwarming/ (or)
http://lyosemite.epa.gov/oar/globalwarming.nsf/
content/index.html

IEPA Bureau of Air - Air Team
This site provides information on emissions
testing and the vehicle inspection process.

www.illinoisgreenfleets.org

An activity from Project A.l.LR.E. that has students
devising and testing methods to monitor

air pollution.
www.epa.gov/region01/students/pdfs/activ7.pdf

® Partners for Clean Air

Environmental Pathways
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Charting the Water

Activity Overview

Subject: Mathematics Students classify and graph the pollutants found in a fictional
Science river and hypothesize what caused the pollution in the
first place.

Skills:  « Classifying
» Comparing/

Contrasting Background

Water can be polluted in a number of different ways. One

e Computing i ,
« Matching way is for bathroom and factory wastes to flow through pipes
into waterways with no treatment. Another is for soil, animal
Concepts: wastes, ferl.iro(rse and eastc ides to(w)15(ah froom )29(0)0(r)-25(r
1. ADFEJ N PR
2.B 3. R

Objectives: Students will:
1) identify forms of pollution
and describe the effects that
pollutants can have on
people, wildlife and plants.

2) describe relationships
between various forms of
pollution and human actions.

State Standards:
Mathematics: 10.A.2 a, ¢
Science: 11.A.2¢c, d

13.B.2 e, f
Social Science: 17.C.2 ¢
Physical Dev. & Health:
22.C3a

Vocabulary: < inorganic
e organic < sediment
» thermal e toxic

Setting: Indoor

Materials:

* 100 tokens each of eight
different colors

* large container

* Types of Water Pollution

handout (p. 32)
* graph paper

Time: One class period
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Resources

* Getting to Know Your Local Watershed experience. Learn how one person with a pas-
Provides overview information on “What is a

watershed?” Explains different sources of

pollution that affect watersheds, and uses of

watersheds’ natural resources. http://lanshark.ctic.

purdue.edu/KYW/Brochures/GetToKnow.html

* lllinois Water Quality Report
This report provides an assessment of the
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Sediments

Small particles of sand, soil, clay, and other miner-
als are washed into rivers, lakes and streams from
the land. Often these come from construction proj-
ects or paved areas, but they can also come from
natural runoff or erosion. Stream channels and
harbors that have been filled with sediment often
need to be dredged. Sediment can harm wildlife
by covering nests of fish or by clogging the gills of
fish and shellfish.

Petroleum (gas/oil) Products

Qil spills, such as the Exxon Valdez spill, kill fish,
seabirds, shellfish, and aquatic plants. However,
there are many other ways that petroleum prod-
ucts (such as oil, gasoline, and kerosene) can
contaminate water. They can seep into groundwa-
ter from damaged or corroded underground stor-
age tanks, be washed into waterways from drive-
ways, streets or service stations, or be released
from ships, refineries, or drills. Petroleum products
are poisonous to many animals. Additionally,
waterbirds cannot fly if they get oil on their feath-
ers.

Heated or Cooled Water

Electric power plants generate large amounts of
heated water. This warm water can't carry as
much oxygen as cooler water. If oxygen cannot be
returned to the water, fish and other aquatic ani-
mals can be harmed. Cooler water is sometimes
released by deep dams; this too can damage
aguatic animals and plants that require warmer
temperatures to survive.

Organic Wastes

Other organic wastes can also get into the water.
These include natural animal and plant products
such as wood pulp or food by-products. These
products also contain nutrients for bacteria and
algae. The concentration of bacteria will increase
if too much organic waste gets into the water.
These bacteria will then use up the oxygen in the
water, and fish will die.

Animal/Human Wastes
Untreated sewage and runoff from farms, stock-
yards, and barns can contain viruses and bacteria

2 1-Whatis Pollution?

that are very danger-

ous to humans. People

can contract cholera,

typhoid fever, dysen-

tery, hepatitis, and

other diseases if they

drink or come into con-

tact with water that has

been polluted this way,

or if they eat fish or shellfish from polluted water.
Human and animal wastes also contain nutrients
and act as a fertilizer in water. Bacteria feed on
the nutrients and use up all of the oxygen in the
water. This kills many aquatic animals and plants.

Inorganic Compounds

Detergents, pesticides, herbicides, salts, mineral
compounds, and other inorganic compounds are
harmful to water ways. They come from factories,
mines, agriculture, factories, households, and
sometimes from natural sources as well. Many of
these chemicals are poisonous to fish and other
animals or cause damage to structures, such as
boats or water purification equipment.

Fertilizers

Runoff from farms, gardens, lawns and golf cours-
es sometimes contains excess fertilizers. When
high concentrations of these fertilizers get into
water, they cause large amounts of algae to grow.
The algae feed on the nutrients in the fertilizer,
just as crops would; once they use up all of the
nutrients, the algae die and are themselves eaten
by bacteria. The bacteria use up all the oxygen in
the water, which makes the water unsuitable for
fish, shellfish, and other animals.

Acid Precipitation

Normal water is not usually acidic. However,
plants and animals can be harmed or killed by
water that has been made acidic by inorganic
chemical pollution.

Environmental Pathways






People aren’t the only things hurt by air pollu-
tion. Animals, plants and even buildings can
be affected. Plants surrounded by polluted air
may not grow, and fish and animals may die.
Statues and building materials can be discol-
ored or corroded.

Pollution Effects on Communities

In addition to its effects on individuals, pollu-
tion can affect whole communities. The town
of Love Canal, in New York, essentially
became a ghost town after hazardous waste,
buried years before, began to seep up
through the ground and affect local citizens.
Even if individuals are not harmed, communi-
ties may endure the consequences if pollution
destroys their economic base (for example, if
water pollution closes a beach or if agricultur-
al land is made useless due to a hazardous
waste spill).

Pollution Effects on Economy

Pollution cleanup has become a very expen-
sive undertaking. Millions of dollars are spent
every year on toxic waste dumps, oil spills, lit-
ter collection, emission testing of vehicles and
other pollution controls. When the c