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Quick Write

Learn About

• the effects pollution has 
on health

• methods for reducing 
and preventing pollution

Write a short statement 
about how you feel after 
being in a smoky room, or 
in an outdoor place where 
the air is heavily polluted 
from an industrial plant.

“When the earth is sick and polluted, human health 
is impossible.…To heal ourselves we must heal our planet, 
and to heal our planet we must heal ourselves.”

Bobby McLeod, Australian Koori Aborigine activist

Environmental HealthEnvironmental HealthEnvironmental HealthEnvironmental HealthEnvironmental HealthEnvironmental Health

LESSONLESSONLESSONLESSONLESSONLESSONLESSONLESSONLESSONLESSONLESSONLESSONLESSON 44444444

The Effects Pollution Has on Health 

You may not realize that your entire life is a constant 
interaction with the physical environment around you. 
The environment is the place in which people live and work. 
As you learned from earlier lessons, there are things you can 
control to have better health. Drugs, alcohol, and tobacco 
products are among those things you can choose to avoid. 

However, other kinds of daily contacts with the environment 
aren’t so easy to control. There are involuntary things you 
experience every day, like breathing the air. No, you can’t 
stop breathing, but you can fi nd ways to avoid breathing 
pollutants, substances that are harmful to your environment.

You may also encounter toxic waste material that could be 
harmful to people, animals, or the environment. You may live 
in a community where manufacturing or other industries exist. 
The US Environmental Protection Agency (EPA) tightly controls 
most industries. Nonetheless, members of your community 
may still suffer from diseases, injuries, or other disabilities 
due to exposure to manufacturing byproducts. Manufacturing 
byproducts are materials that are left over or not useable, and 
must be disposed of. 

Basically, our environment is made up of natural resources. 
Natural resources include the air, water, land, and living things. 
When something happens to one resource, it can directly affect 
others. As we will see in this lesson, the earth’s environment 
thrives best when its natural resources are protected. 



Vocabulary
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• environment

• pollutants

• natural resources

• pollution

• extinct

• ecology

• clinical ecology

• air pollution

• sulfur dioxide

• ground-level ozone

• smog

• ozone layer

• chlorofl uorocarbons 
(CFCs)

• particulates

• radon

• carbon monoxide (CO)

• mold

• ecosystem

• runoffs

• shellfi sh

• algae

• pharmaceutical waste

• sewage 

• pesticides

• lead

• land pollution

• groundwater

• e-waste

• toxins

• deforestation

continued on next page

In this lesson, you will learn about people’s impact on the 
environment and on your health. You will also learn what 
the government does to protect the environment and things 
you can do within your own community.

The two most important natural resources we need for our 
survival as humans are the air we breathe and the water we 
drink. If our air or water is unhealthy or polluted, we can 
suffer severe consequences. 

What is pollution? Pollution is the presence of harmful 
materials in our soil, water, and air. Most pollution is caused 
by a combination of natural events and human activities. 
Human activities such as manufacturing, drilling for oil, and 
construction have upset the balance of nature by overusing 
Earth’s resources and producing pollution. On the other hand, 
when all parts of the environment work together, a healthy 
balance of nature is maintained. This is why a clean, healthy 
environment is needed for human and animal life.

Pollution is harmful to all life. 
© mur162/Fotolia.com
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Vocabulary

continued

• greenhouse gas (GHG)

• noise pollution

• light pollution

• radiation

• tsunami

• solar energy

• ethanol

• hydrogen

• natural gas

• recycling 

• biodegradable 

• conservation

VocabularyVocabulary
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It may seem unlikely that pollution will make a great difference 
in your life. However, scientists predict that large numbers 
of animal and plant species will be extinct by the end of the 
current century. An animal or plant that does not exist anymore 
is  extinct. As the earth’s population growth accelerates, the 
rate of human-created pollution could grow very quickly and 
cause much greater harm to the environment.

However, damage to our environment can be reversed. The 
fi rst step is understanding the problem. Earth’s natural resources 
such as oil and gas will eventually run out. We need to 
understand that the conditions needed to keep humans alive—
air, water, animals, and soil—are all linked. However, this link 
is fragile. There have been new branches of science created to 
deal with problems within the environment, and its health. 
 Ecology, the study of how living things and the environment work 
together and depend on each other, has expanded into new areas 
in recent years. One important new area is  clinical ecology, the 
science dealing with the harmful effects of human-made and natural 
materials on humans.

Air Pollution

 Air pollution is a mixture of natural and human-made substances in the air we breathe. 
Much of it is made up of fi ne particles produced by manmade activities. 

Outdoor Air Pollution

A main source of outdoor air pollution is burning fossil fuels. Fossil fuels come from 
the earth; coal, oil, and natural gas are refi ned for our everyday uses. Fossil fuels are 
formed from prehistoric animals and plants that died and were gradually buried in layers 
of rock. These refi ned substances pollute our environment. Factories that burn oil and 
coal produce smoke that can harm your lungs over time, or cause other reactions. A gas 
byproduct from many factories and power plants, sulfur dioxide, is a poisonous gas that 
gets into the air from the burning of fossil fuels. There are also gases released into the air from 
the evaporation of gasoline and paint thinners that affect our senses and our health.

Our cars and trucks burn fuels that emit exhaust fumes. If we 
don’t keep our cars and trucks in proper running condition, the 
dirty exhaust will contribute to air pollution. Furnaces can create 
a smoky environment when waste or coal is burned. Even burning 
leaves generates a lot of smoke, creating air pollution.

When it’s time to purchase 
your fi rst car, look for a vehicle 
that is fuel effi cient and low in 
maintenance requirements.

the evaporation of gasoline and paint thinners that affect our senses and our health.

keys to LEADERSHIP
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Fires are another environmental hazard that can destroy property and life. Natural 
disasters like volcanic eruptions and wildfi res produce unhealthy air. However, the 
destruction caused by fi res and other natural disasters does not necessarily destroy the 
balance of nature. Prairie fi res, for example, are good for the environment. Because 
the roots of prairie plants grow deep into the ground, fi re does not completely destroy 
them. In fact, prairie fi res prevent brush and trees from taking over the prairie. After 
a fi re, prairies are alive with prairie plants that serve nature.

Volcanic eruptions, while devastating initially, have proven to be shorter-term 
problems. When Mount St. Helens in the state of Washington erupted in 1980, 
scientists thought that the destruction would be long-term—but in just a few years, 
the mountain started showing growth of trees and other plant life. As plant life 
returned, so did the fi sh population in Spirit Lake on the mountain. Elk, rainbow 
trout, and birds have come back in surprisingly large numbers.

Air pollution also comes from ground-level ozone, which is a reactive form of oxygen 
that emits harmful gases. These gases include sulfur dioxide, nitrogen oxides, carbon 
monoxide, and chemical vapors. Ground-level ozone is also the primary source of 
the smog that you see around cities or near certain industries.  Smog is a brownish haze 
that forms when the pollutants in the air react to sunlight. It can be very diffi cult to breathe 
normally in a condition of intense smog. Some people experience soreness in the eyes, 
sinus conditions, and even severe breathing diffi culties. 

In Table 4.4, you can see the major sources of air pollution and their health effects.

Natural and human-made changes, such as the eruption of Mount St. Helens, 
affect the balance of nature.
© dschreiber29/Fotolia.com

Natural and human-made changes, such as the eruption of Mount St. Helens, 
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Ozone—A gas that can be 
found in two places. Near the 
ground (the troposphere), it 
is a major part of smog. The 
harmful ozone in the lower 
atmosphere should not be 
confused with the protective 
layer of ozone in the upper 
atmosphere (stratosphere), 
which screens out harmful 
ultraviolet rays.

Ozone is not created directly, but 
is formed when nitrogen oxides 
and volatile organic compounds 
mix in sunlight. That is why 
ozone is mostly found in the 
summer. Nitrogen oxides come 
from burning gasoline, coal, 
or other fossil fuels. There are 
many types of volatile organic 
compounds, and they come from 
sources ranging from factories 
to trees.

Ozone near the ground can 
cause a number of health 
problems. Ozone can lead to 
more frequent asthma attacks 
in people who have asthma and 
can cause sore throats, coughing, 
and breathing diffi culty. It may 
even lead to premature death. 
Ozone can also hurt plants 
and crops.

Carbon monoxide—A gas 
that comes from the burning 
of fossil fuels, mostly in cars. 
It cannot be seen or smelled.

Carbon monoxide is released 
when engines burn fossil 
fuels. Emissions are higher 
when engines are not tuned 
properly, and when fuel is not 
completely burned. Cars emit 
a lot of the carbon monoxide 
found outdoors. Furnaces and 
heaters in the home can emit 
high concentrations of carbon 
monoxide, too, if they are not 
properly maintained.

Carbon monoxide makes it hard 
for body parts to get the oxygen 
they need to run correctly. 
Exposure to carbon monoxide 
makes people feel dizzy and 
tired and gives them headaches. 
In high concentrations it is fatal. 
Elderly people with heart disease 
are hospitalized more often 
when they are exposed to higher 
amounts of carbon monoxide.

Nitrogen dioxide—A reddish-
brown gas that comes from 
the burning of fossil fuels. 
It has a strong smell at 
high levels.

Nitrogen dioxide mostly comes 
from power plants and cars. 
Nitrogen dioxide is formed in 
two ways—when nitrogen in the 
fuel is burned, or when nitrogen 
in the air reacts with oxygen at 
very high temperatures. Nitrogen 
dioxide can also react in the 
atmosphere to form ozone, acid 
rain, and particles.

High levels of nitrogen dioxide 
exposure can give people coughs 
and can make them feel short 
of breath. People who are 
exposed to nitrogen dioxide 
for a long time have a higher 
chance of getting respiratory 
infections. Nitrogen dioxide 
reacts in the atmosphere to form 
acid rain, which can harm plants 
and animals.

Particulate matter—Solid 
or liquid matter that is 
suspended in the air. To 
remain in the air, particles 
usually must be less than 
0.1 mm wide and can be as 
small as 0.00005 mm.

Particulate matter can be divided 
into two types—coarse particles 
and fi ne particles. Coarse 
particles are formed from sources 
like road dust, sea spray, and 
construction. Fine particles are 
formed when fuel is burned in 
automobiles and power plants.

Particulate matter that is small 
enough can enter the lungs 
and cause health problems. 
Some of these problems include 
more frequent asthma attacks, 
respiratory problems, and 
premature death.

Pollutant Sources Effects

Table 4.4Table 4.4Table 4.4Table 4.4Table 4.4Table 4.4Table 4.4Table 4.4Table 4.4 Pollutant Sources and EffectsPollutant Sources and EffectsPollutant Sources and Effects
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Sulfur dioxide—A 
corrosive gas that cannot 
be seen or smelled at 
low levels but can have 
a “rotten egg” smell at 
high levels.

Sulfur dioxide mostly comes 
from the burning of coal or 
oil in power plants. It also 
comes from factories that 
make chemicals, paper, or 
fuel. Like nitrogen dioxide, 
sulfur dioxide reacts in the 
atmosphere to form acid rain 
and particles.

Sulfur dioxide exposure can 
affect people who have 
asthma or emphysema by 
making it more diffi cult for 
them to breathe. It can also 
irritate people’s eyes, noses, 
and throats. Sulfur dioxide 
can harm trees and crops, 
damage buildings, and make 
it harder for people to see 
long distances.

Lead—A blue-gray metal 
that is very toxic and is 
found in a number of 
forms and locations.

Outside, lead comes from 
cars in areas where unleaded 
gasoline is not used. Lead 
can also come from power 
plants and other industrial 
sources. Inside, lead paint is 
a signifi cant source of lead, 
especially in houses where 
paint is peeling. Lead in old 
pipes can also be a source of 
lead in drinking water.

High amounts of lead can be 
dangerous for small children 
and can lead to lower IQs and 
kidney problems. For adults, 
exposure to lead can increase 
the chance of having heart 
attacks or strokes.

Pollutant Sources Effects

Table 4.4Table 4.4Table 4.4 Pollutant Sources and Effects, continuedPollutant Sources and Effects, continuedPollutant Sources and Effects, continued

Air pollution is a big problem in modern cities.
© Stripped Pixel/Fotolia.com

Air pollution is a big problem in modern cities.
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There is another area of ozone that is located very high up in the earth’s atmosphere. 
This is the ozone layer, a protective layer in the atmosphere that absorbs harmful ultraviolet 
light from the sun. A damaged ozone layer allows too many ultraviolet rays from the sun 
to reach the earth’s surface. Many scientists believe it is the source of increased cases of 
skin cancers worldwide. If you live in a city, you’ve probably seen weather reports that 
give regular air quality updates. Breathing poor air every day can damage the lungs and 
lead to conditions like bronchitis and emphysema, which cause diffi culty in breathing. 
Many large cities post air quality index categories on the Internet, announce the status 
of air quality to the news media, or use message boards at key locations to caution 
pedestrians and drivers. Figure 4.7 shows the air quality index levels.

Air Quality Index Colors
Courtesy of www.airnow.gov

FIGURE 4.7

Air Quality Index Levels 
of Health Concern Numerical Value Meaning

Good 0 to 50 Air quality is considered 
satisfactory, and air pollution 
poses little or no risk.

Moderate 51 to 100 Air quality is acceptable; however, 
for some pollutants there may be 
a moderate health concern for 
a very small number of people 
who are unusually sensitive to 
air pollution.

Unhealthy for 
Sensitive Groups

101 to 150 Members of sensitive groups 
may experience health effects. 
The general public is not likely 
to be affected. 

Unhealthy 151 to 200 Everyone may begin to experience 
health effects; members of 
sensitive groups may experience 
more serious health effects.

Very Unhealthy 201 to 300 Health warnings of emergency 
conditions. The entire population 
is more likely to be affected. 

Hazardous 301 to 500 Health alert: everyone may 
experience more serious 
health effects.
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There are certain pollutants we put into the air ourselves that are damaging to the 
ozone layer. Aerosol sprays and cooling fl uids for refrigeration, among other products, give off 
damaging chemicals called CFCs, or chlorofl uorocarbons (klor·oh·FLOOR·oh·car·buns). 
The federal government has taken steps to regulate the use of these materials, and CFCs 
are now banned in new commercial products.

Many other pollutants we breathe are called particulates, tiny pieces of solid materials 
such as dust, ash, dirt, and soot that fl oat in the air. Some particulates can carry gases 
and pesticides that can cause allergic reactions, or worse. They often bother your eyes, 
nose, throat, and lungs. Particulates are also found in pollutants we see indoors, such as 
lead paint and other household cleaners and insect sprays.

The National Institutes of Health has reported on university and medical studies about 
the negative effects of air pollution over the past 30 years. The research has found 
repeatedly that respiratory diseases (such as asthma), cardiovascular diseases, changes 
in lung function, and death result from the effects of air pollution.

Indoor Air Pollution 

We are conditioned by so much reporting about pollution outdoors that we forget 
about pollution that occurs indoors. Our homes, the schools we attend, and places 
we go to meet friends can be more polluted than the outdoor environment around us. 
Buildings, for example, are constructed to shut off air leaks and drafts from the outside. 
In doing so, some materials were often used that have been found to harm humans 
and the environment. 

Before laws were passed to deal with many of these conditions, people suffered from 
the effects of indoor smoking, aerosol sprays, and fi reproofi ng materials such as 
asbestos (as·BES·tus). Asbestos was later found to cause serious diseases of the lungs 
when people breathed its dust. Asbestos is no longer used in construction of homes 
or buildings.  Radon, a natural, radioactive gas in the ground that leaks into building 
foundations and structures is also shown to be destructive to personal health. 
Thousands have died from lung cancer caused by radon.

Speaking of lung cancer, you learned in a previous lesson that tobacco and tobacco 
smoke contain about 250 chemicals known to be harmful to the human body. Smoking 
tobacco not only causes lung cancer in many regular smokers, but also leaves a trail 
of pollutants in the air that often cause “secondary” smoke-related diseases.

In homes, and even businesses where heavy smoking is allowed, the impacts can 
be devastating to human health. This is why laws are now being passed in almost all 
states that ban smoking in most stores, restaurants, and other buildings where many 
people eat or share work spaces. 
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Carbon monoxide (CO) is a gas that has no odor or color. But it, too, is very dangerous. 
It can cause sudden illness and death. CO is found in the fumes created by cars and 
trucks. However, lanterns, stoves, gas ranges, and heating systems also emit CO fumes. 
These fumes can build up and you can be poisoned by breathing them in, especially 
in places that have little or no air ventilation.

You may have also heard of mold. A mold is a type of fungus. Some fungi reproduce 
through tiny spores in the air. You can inhale the spores or they can land on you. 
Molds like to grow in warm, damp, humid conditions. In your house, the basement 
or bathroom is the most likely place for mold to grow.

Molds can cause health problems. Inhaling or touching mold or mold spores may cause 
allergic reactions or asthma attacks. Fungal infections often start in the lungs or on 
the skin. You are more likely to get a fungal infection if you have a weakened immune 
system or take antibiotics. More generally, mold exposure can irritate your eyes, skin, 
nose, throat, and lungs.

We usually think of air pollution as being outdoors, but the air in your home, school, or activity 
area could also be polluted with: 

• Mold and pollen

• Tobacco smoke

• Household products and pesticides

• Gases such as radon and carbon 
monoxide

• Materials used in the building, 
such as asbestos and lead

• Fuel-burning indoor heaters and 
gas stoves

• Dust mites

Usually indoor air quality problems 
only cause discomfort. Most people 
feel better as soon as they remove 
the source of the pollution. However, 
some pollutants can cause diseases 
that show up much later, such as 
respiratory diseases or cancer.

Making sure that a building is well-
ventilated and free of pollutants can 
improve the quality of the air indoors.

—Environmental Protection Agency

Text adapted from the US National Library of Medicine and the National Institutes of Health.
National Institutes of Health/http://www.nlm.nih.gov/medlineplus/indoorairpollution.html

Causes of Indoor Air Pollution

Indoor air pollutants such as asbestos are dangerous and need 
careful removal.
© Bernard MAURIN/Fotolia.com

Indoor air pollutants such as asbestos are dangerous and need 
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Water Pollution

You may have already seen the results of many natural disasters. Hurricanes, 
earthquakes, major fl oods, and oil or chemical spills often are the cause of dirty, 
and in some cases, highly toxic water that people can’t drink or use because of 
the threat of disease or death. Dirty water is considered one of the world’s biggest 
health risks, and affects us all, in and around our own communities. 

In our daily lives, we may rarely see natural disasters. Nevertheless, the sources 
for polluting the water we use and drink are still all around us. Water from 
normal rain and melting snow that runs off rooftops and roadways and through 
farm fi elds will pick up enough toxic chemicals, dirt, trash, and organisms to 
cause health issues or disease.

For example, rain and snowfall can contain large amounts of sulfuric (sul·fu·ric) 
or nitric (ni·tric) acids. These acids, when they mix with the wet air, create what 
is popularly known as “acid rain.” Acid rain is created by factories and can 
travel through the air as far as the United States from China, or the Southeast, 
New England, and eastern Canada from the Midwest United States. The harm 
it causes is extensive when you consider how many waterways, including 
plant and animal life, are affected by it. In Germany, major forests have been 
destroyed by acid rain.

When streams and lakes 
become very acidic from 
polluted rain, fi sh can’t lay 
eggs, and they may even die. 
In other cases, the water may 
accumulate mercury and lead 
that contaminate fi sh, making 
them unfi t to be eaten.

In spite of ongoing efforts 
by government, corporations, 
environmental organizations, 
and concerned individuals, 
much of our water remains 
unprotected. Air pollution 
from the processes of farms, 
industrial plants, and fuel 
mining activities also pollute 
the water. Much of our water remains unprotected from pollution.

© karichs/Fotolia.com

Much of our water remains unprotected from pollution.
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Sources of Water Pollution

Water pollution comes from sources that are both direct and indirect. Factories, 
refi neries, and waste treatment plants are some of the sources that send or redistribute 
fl uids directly into streams or rivers that often serve as water supplies for cities and 
even small towns. Despite regulations, there is no “perfectly clean” water where there 
is any industry. 

The effects of oil spills are disastrous, as we have seen from recent oil spills in Alaska 
and the Gulf of Mexico. Birds, fi sh, and other marine life have been devastated by such 
spills. Often, the ecosystems take decades to recover. Ecosystem is the interrelationship 
between living organisms and their environment. The spilled oil is ingested by birds, fi sh, 
and some animals, allowing the pollutants to enter the food chain. Commercial fi shing 
can be halted or severely reduced in the area of a spill. 

Indirect water pollution can come from underneath the surface of the earth and in 
our soils. Use of pesticides and fertilizers causes pollution of runoffs, water that drains 
from land into streams and other water sources. Rain and snow will also pick up pollutants 
from factories, industrial operations, and vehicle exhausts, among other sources. 

An especially severe problem is water pollution from livestock. Large livestock farms, 
which can house hundreds of thousands of pigs, chickens, or cows, produce vast 
amounts of manure. The Natural Resources Defense Council (NRDC) estimates that 
the manure from a large livestock farm can generate the same amount of waste as a 
small city. However, unlike human waste, this waste is not processed through a sewage 
treatment plant. Pollution from livestock farms is a serious threat to the health of 
humans, fi sh, and ecosystems. 

Here are some livestock-generated water pollution events that have occurred within the 
United States:

• In 1995, an eight-acre hog-waste lagoon in North Carolina burst, spilling 25 million gallons 
of manure into the New River. The spill killed about 10 million fi sh and closed 364,000 
acres of coastal wetlands to shellfi shing. Shellfi sh are ocean creatures that have a hard 
shell around them; examples are crabs, mussels, and oysters.

• In 2010, nutrients in animal waste caused blooms of oxygen-absorbing algae, a plantlike 
organism that uses up oxygen, in the water of the Gulf of Mexico. This led to a “dead 
zone” that destroyed aquatic life in an area of over 7,700 square miles. 

• In 2011, an Illinois hog farm spilled 200,000 gallons of manure into a creek, killing over 
110,000 fi sh. 

• In 2012, a California dairy left over 50 manure-covered cow carcasses rotting around its 
property that polluted nearby water supplies.

Facts about Pollution from Livestock Farms
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Another fast-growing and worldwide pollution 
problem is pharmaceutical (phar·ma·ceu·ti·cal) waste.
Pharmaceutical waste is the byproduct of drugs and 
medicines used by humans and animals. Millions of 
doses of drugs are prescribed to people each year. 
Even more antibiotics are given to livestock. Those 
chemicals eventually make their way into the water 
supply. In addition to the risk to human health, 
these wastes may allow for the eventual growth of 
superbugs. Superbugs are bacteria that are immune 
to antibiotics.

You should be aware that even your own home 
generates wastes that get into the water.  Sewage is 
the waste material carried from toilets and drains. Sewage 
wastes come from your sinks, your clothes washer, 
and spray bottles carrying pesticides and other 
treatments for garden pests and plant growth.

Other Pollutants Indoors and Outdoors 

Products for cleaning, carpentry, auto repair, and other indoor and outdoor household 
uses may have toxic ingredients. Oven and drain cleaners, laundry powders, paint 
thinners, and arts and crafts supplies may have ingredients that can affect your health 
if they are inhaled, swallowed, or absorbed through the skin. To avoid problems with 
these products, it’s best to keep them in the containers they come in and use them 
exactly as the label says. If you are exposed directly, follow the label’s directions 
immediately for treating the exposed part of your body, and get medical help, 
if necessary. 

Pesticides are another pollution source. They are used both outdoors and indoors. 
 Pesticides are products that contain chemicals that kill insects, and are also used to control 
weeds, rodents, mildew, and germs. Many household products contain pesticides. While 
the chemicals in pesticides can protect your health by killing germs, animals, or plants 
that could hurt you, they can also be harmful if you are exposed to them in any 
signifi cant amounts. 

Another pollutant found mostly indoors, but that may also be in outdoor plumbing 
and other fi xtures, is  lead, a metal that occurs naturally within the earth. Older homes 
still have lead-based paint. Water pipes in older homes still may have lead that can 
get into drinking water. Lead can affect almost every organ and system in your body. 
It is especially dangerous for children. A child who swallows large amounts of lead 
may develop anemia, severe stomachaches, muscle weakness, and even brain damage. 
Even at low levels, lead can affect a child’s mental and physical growth.

Things you can do on your own 
to become aware of the effects of 
water pollution are:

• Learn about the water resources 
in your area and surrounding 
industries

• Do things that will prevent 
possible unhealthy runoffs from 
your home

• Find out more about how your 
drinking water is tested, treated, 
and protected

keys to LEADERSHIP
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Land Pollution and Deforestation

Land pollution is the depositing of solid or liquid waste materials on land or underground 
in a manner that can contaminate the soil and groundwater. At worst, land pollution 
threatens the health of the public. At best, pollution on land is visually unpleasant 
and can be a nuisance, as when people dump trash near public locations. 

Solid waste, such as trash you see along roadways, is land pollution, as is debris from 
construction or demolition sites. Most solid waste is nonhazardous, like garbage, 
rubbish, and trash from homes, schools, industrial facilities, or commercial businesses. 
Garbage is often moist and decomposes, like food waste. Rubbish is mostly dry like 
paper, plastic, and glass. Around cities, you often see large trash items that are illegally 
dumped. These may include discarded mattresses, appliances, or pieces of furniture. 
These don’t break down, and become very unsightly. Discarded construction materials 
can also be very unpleasant to see over time. These include wood and metal objects, 
and concrete or asphalt, among others. 

Hazardous wastes are more dangerous. They can include toxic substances that come 
from liquids, solids, or sludge-like materials. They come from various manufacturing 
operations that produce chemicals, fuels, and paper products. Moreover, as mentioned 
above, the emission of particulates from some of these processes can cause mild to 
severe health problems over time. 

Hazardous wastes are also generated by a host of local, small businesses you see around 
you, like machine shops, dry cleaners, and automobile repair shops. Improperly disposed, 
these hazardous wastes can contaminate groundwater, the water located within the earth 
that supplies wells and springs. Hazardous materials collected or used around your home 
that are not properly disposed of may also leak into local groundwater. 

A new category of hazardous waste is  e-waste, which is hazardous waste generated by the 
production or disposal of electronic or digital devices. In the electronic age we now live in, 
the amount of e-waste is growing because the useful lifespan for electronic products 
is getting shorter. Consumers are always looking for the next best thing in technology. 
This requires companies to update and improve devices quicker than ever before. The 
National Safety Council predicts that 250 million computers will become obsolete in 
the next fi ve years. Cell phones are also replaced at a rate of 130 million per year.

Why is e-waste hazardous? Old computers, for example, can contain toxins and heavy 
metals.  Toxins are poisonous substances that cause disease. Heavy metals are considered 
toxic and include lead, mercury, or copper. These are just some of the toxins found 
in discarded electronic products. When e-waste is not properly disposed of, it adds to 
land pollution and possible contamination of groundwater. The EPA website provides 
information for recycling and disposing of e-waste materials. Before throwing your old 
laptop into the trash, review the EPA recommendations for e-waste recycling at their 
website: http://www.epa.gov/epawaste/conserve/materials/ecycling/faq.htm.
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Deforestation, the cutting down and clearing away of trees from forests for commercial 
use, is another human activity that scientists say is destroying the environment. 
The statistics are staggering. More than 80 percent of the earth’s natural forests already 
have been destroyed, according to the World Resources Institute. The two largest 
surviving regions of rain forest in Brazil and Indonesia are disappearing rapidly. 
The forests are being cut down for the logging industry and for agriculture and cattle. 
The burning of these forests is adding to air pollution and destruction of the ozone 
layer, in addition to the harm done to the local wildlife.

If you consider just land animals and plants, more than two-thirds live in forests. 
Rain forests help generate rainfall in otherwise drought-prone areas of the world. 
Studies have shown that the destruction of rain forests led to two decades of droughts 
in the interior of Africa. Droughts lead to great hardship and lack of food among the 
human population.

Greenhouse Effect

Greenhouse gas (GHG) is any gas that absorbs infrared radiation in the atmosphere. 
Destruction of trees pumps a combination of carbon dioxide and methane into 
the atmosphere, two of the most familiar of the greenhouse gases. Scientists call it 
“the greenhouse effect.” Carbon dioxide, researchers say, is causing Earth to act like 
a greenhouse. You have probably seen a greenhouse where plants are grown in a warm, 
damp enclosure. It has a glass ceiling that traps the sun’s heat. Earth is surrounded 
by a carbon dioxide cloud from pollution, which in turn also traps the sun’s heat. 
Methane, a colorless, odorless gas that is a product of decomposing organic matter 
such as garbage and manure, also contributes to this effect. 

Logging and land clearing are quickly depleting our rain forests.
© Kletr/Fotolia.com

Logging and land clearing are quickly depleting our rain forests.
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These and other substances act like the glass 
ceiling in a greenhouse, trapping heat and 
dampness inside Earth’s atmosphere. It’s an 
unnatural event, causing Earth’s atmosphere 
to get warmer, and its impact is in several 
areas. For one, even small rises in the 
temperatures around the world affect rainfall 
everywhere. Less rainfall in some areas can 
cause crops to fail and make more deserts. 
More rainfall in other areas can cause serious 
fl oods and soil erosion. Sea levels could rise, 
fl ooding areas along the coast and mixing 
saltwater with freshwater that could harm 
aquatic life.

Earlier, you learned about the ozone layer and 
air quality. However, there is more to this issue 
than simply the quality of the air. 

The ozone layer, an area 6 to 30 miles above the earth’s surface, has become thinner. 
A thinner ozone layer allows more of the sun’s harmful rays to reach Earth, and causes 
an increase in the average temperature. These rays may damage crops, forest growth, 
animal life, and human health.

In 1985, scientists discovered a hole the size of the United States in the ozone layer 
over Antarctica. Later studies found an ozone loss over the Arctic polar region that is 
threatening the polar bear population, among other problems, such as the threat of 
rising sea levels around the world.

Some scientists believe global warming will upset the balance of nature and cause 
serious changes in the weather.

Other Forms of Pollution

Most traditional forms of pollution discussed in this lesson are those that can harm 
the environment and cause disease or death. In addition to these, our increasingly 
crowded planet has generated newer forms of pollution that create further cause 
for concern.

Noise Pollution 

Our ears are constantly exposed to noisier, more crowded streets; numerous loud 
engines; or music turned up too loud, causing hearing loss. Many of these increasing 
noises in our environment have caused a rising level of noise pollution. 

Recycling is important for preserving our natural 
resources and limiting pollution.
© Photographee.eu/Fotolia.com

Recycling is important for preserving our natural 
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Noise pollution is the constant presence of loud, disruptive noises in an area. Noise 
pollution is unpleasant and can be dangerous for humans and even wildlife. Some 
songbirds, such as robins that live around cities, are unable to communicate or fi nd 
food in the presence of heavy noise pollution. In the oceans, sound waves produced 
by some vessels can disrupt the sonar or sound waves used by marine animals to 
communicate or locate food.

There are other impacts from too much noise. Stress is increased. People experience 
problems such as high blood pressure, tension, anger, or fatigue.

Light Pollution

Look around you at night. Even if you live fairly far out into the country, there are 
spots in the sky where town or city lights are refl ected. If you are closer to a city, the 
glow can be quite bright from the effects of lights on streets, in parks, around factories 
and offi ce buildings, and where security has been increased. Neon lights have been 
overtaken by large, digital signs that have moving pictures and bright graphics, and 
halogen lamps. These sources of light are brighter and more effi cient, but also increase 
light pollution, the excess amount of light in the night sky. 

While increased lighting provides many conveniences, the pollution it causes can 
disrupt ecosystems by confusing the distinction between night and day for animals 
who roam at night. Too much light may disrupt sleeping and hunting patterns for 
these animals. On the other hand, animals that are active during daylight hours 
may remain active well into the night. Feeding and sleep patterns may be confused. 
Migrating birds have been known to fl y into lighted towers. 

For humans, too much light also has its effects. The American Medical Association 
(AMA) concluded recently that light could disrupt sleep patterns, affecting our normal 
biological clocks much as it does for animals. The AMA also said that the glare from 
roadways, property, and other artifi cial lighting sources could create unsafe driving 
conditions, especially for older drivers. Light pollution is a relatively new issue; 
more studies are being done to understand the impact of light pollution, including 
psychological effects and the effects on people with chronic diseases. 

In 2007, Congress passed the Energy Independence and Security Act. A requirement 
of this new law stated that light bulbs had to use 25 percent less energy by 2012. Newer 
bulbs provide a wider range of colors and brightness, while using less energy. Prior to 
the passing and implementation of this new law, studies found that older incandescent 
light bulbs lost about 90 percent of the electricity they used to heat. Incandescent light 
bulbs produce light by making the wire within the glass enclosure very hot.

According to the EPA, if every American home replaced its fi ve most frequently used 
light bulbs with “Energy Star” qualifi ed lighting, this would save America $8 billion 
each year in energy costs, and would reduce greenhouse gases. Energy Star is a 
voluntary EPA program that helps businesses and individuals save money and protect 
our environment. 
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Radiation

Radiation is energy that comes from a source and travels through space in the form of waves. 
All living creatures are exposed to a natural level of radiation in the environment. 
We are also exposed to low levels of radiation when we get X-rays for an injury or 
to look for possible diseases. However, factories and power plants use high levels of 
radiation to generate power for our homes and businesses. People working in nuclear 
power plants are exposed to these higher levels of radiation. Those who are exposed to 
too much radiation get radiation sickness. This includes symptoms like upset stomach, 
vomiting, headache, diarrhea, hair loss, or fatigue. Some can get cancer from too 
much exposure. 

Many people have died from radiation. Atomic bombs dropped during World War II 
caused tens of thousands of deaths from exposure to radiation. More recently, the 
nuclear accident in 1986 at Chernobyl in the former Soviet Union caused many people 
to die immediately. Many more had to deal with sickness and disease afterward. The 
prevailing winds from the accident carried radiation through the air to other parts 
of Europe, which may eventually cause some people many hundreds of miles from 
the scene to die from cancer, according to scientists. 

More recently, the Great East 
Japan Earthquake of 2011 caused 
a tsunami that resulted in the 
destruction of three of the six 
nuclear reactors at the Fukushima 
Daiichi (fuu·kuu·SHEE·ma 
daa·ii·chi) Nuclear Power Plant. 
A tsunami is a series of ocean waves 
caused by sudden displacement of 
the ocean fl oor, usually from an 
earthquake. This tsunami also 
killed 19,300 Japanese citizens 
and residents. The resulting 
failure of the Fukushima Daiichi 
Nuclear Power Plant required 
the evacuation of approximately 
185,000 people. As of 2014, 
radioactive water is still leaking 
from the power plant.

Plastics

Many plastics are toxic. Some with polyvinyl chloride (PVC) can cause cancer. 
Others can cause insulin resistance or have been linked to heart disease. The problem 
with plastic materials is they do not break down (biodegrade). In some cases, plastic 
products may last for hundreds of thousands of years as waste. Excessive use of plastics 
has become a worldwide problem. 

The losses from a natural disaster such as the tsunami that hit 
Japan in 2011 are greatly multiplied when it causes the release 
of radioactive and other human-made pollutants.
© KABUGUI/Fotolia.com
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Huge islands of plastic trash have been known to accumulate in the world’s oceans. 
The Great Pacifi c Ocean Garbage Patch, made up of plastic bags, bottles, and debris, 
stretches out for hundreds of miles. Another such patch has been found in the Atlantic 
Ocean. Among the kinds of debris being found is a growing number of abandoned plastic 
fi shing nets. These may entangle seals, sea turtles, and other animals, drowning them. 
More fi shermen from developing countries are now using plastic. It’s inexpensive, but 
once abandoned, these nets can continue to trap fi sh for months or years. Plastic bags 
are often eaten by sea turtles that mistake the bags for jellyfi sh, which are the turtles’ 
main food source.

Floating plastic waste is another problem. As sunlight breaks it down, the surface 
water thickens with plastic “bits” that contains toxic chemicals linked to various 
environmental and health problems, and can be very poisonous to marine life 
when ingested. 

Methods for Reducing and Preventing Pollution

Protecting the environment is everyone’s job—the world community, governments, 
businesses and factories, local communities, and individuals. There are many 
current actions being taken by world and local governments and by groups and 
individual citizens to help reduce pollution. You can play a major role in this effort 
by getting involved. 

Plastics and other human-made pollution destroy our oceans.
© vladimirfl oyd/Fotolia.com

Plastics and other human-made pollution destroy our oceans.
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Laws That Protect the Environment

The United States and other governments around the world have become sensitive 
to the need to protect the environment. 

The US government has passed several laws, starting in 1970 with the Clean Air Act, 
which regulates the allowable amount of air pollution. The law also requires each state 
to have a plan to meet the standards of the US Environmental Protection Agency (EPA). 
Some states have laws about how much exhaust cars can make as one way to meet 
these standards. In these states, cars must pass an emissions test every year.

Another law, the National Environmental Policy Act, requires federal agencies to take 
into consideration how their plans and activities will affect the environment. Before 
any agency can begin a new project, it must fi le an environmental impact statement 
and hold public hearings about the environmental effects of the project. 

There are other US environmental laws that set standards for water safety and ways 
to get rid of solid and hazardous wastes. They require polluters to manage the cleanup 
of chemical spills and toxic waste. The US Department of Energy and the Nuclear 
Regulatory Commission oversee the proper use and safety of nuclear energy and 
work with the EPA on proper disposal of nuclear energy wastes. 

Because so many environmental problems affect the entire world, nations have 
joined together to try to agree on solutions. For example, an international meeting 
in Senegal in 2005 studied ways to keep the ozone layer from thinning. Many nations 
have agreed to stop using CFCs and other materials that may further damage the 
ozone layer.

In 1992, the United Nations (UN) General Assembly started the Conference on 
Environment and Development. It brought together leaders from 178 countries. 
They talked about ways to live well and protect the environment at the same time. 
Today, the UN keeps looking for ways to protect the environment.

Reducing Existing Pollution

Scientists are working on ways to protect the environment from further harm. For 
example, they are searching for ways to use solar energy, a source of energy that comes 
directly from the sun. Solar energy is clean and environmentally safe. Wind energy 
is another energy source that is becoming more popular. 

As you’ve learned, most of our oil, gas, and electricity now come from fossil fuels. 
Although fossil fuels help provide energy we need for production, transportation, 
and in your home, they come with a heavy price to the environment. If we use solar 
and wind energy, we can reduce the use of fossil fuels in our homes by as much as 
70 percent, according to scientists.
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Scientists have also found other fuels to lessen exhaust from cars and trucks. One of 
these fuels is  ethanol, or alcohol made from corn—a renewable resource. Many states 
now use ethanol mixed with regular gasoline. 

Hydrogen and natural gas are also examples of clean-burning fuels that are being used 
in new ways. Hydrogen fuel is produced from water and fossil fuels, providing a cleaner 
alternative. Although hydrogen can be produced from fossil fuels, its manufacturing 
byproduct has a much smaller impact on the ozone layer.  Natural gas is also a fossil 
fuel formed in the same way as coal and oil, but provides a cleaner burning fuel. Hybrid 
cars also run on a mix of gasoline and electricity that reduces gasoline use and lessens 
harmful exhausts. Solar energy may one day be a common way to power cars, and 
would totally eliminate the need for gasoline fuels.

California law requires new cars sold in that state to use less fuel. If automobiles can’t 
meet the required mileage expectations, the buyer will have to pay an additional 
fee. California and many other states have high-occupancy vehicle (HOV) lanes that 
require users to carry multiple riders to their workplaces or other places where traffi c 
is normally congested. Having fewer cars on the road is one way to lessen car exhaust. 

Effective Methods of Preventing Pollution

Recycling has become common in most communities.  Recycling means reusing 
materials instead of buying new ones. Recycling means less solid waste in our landfi lls. 
Because of recycling, our natural resources aren’t used up so quickly. We can “renew” 
many products, from newspapers and cardboard to aluminum cans and glass, 
through recycling.

Scientists are working on new plastic materials made from corn that biodegrade in 
less than 60 days, instead of plastics in use now that can take hundreds or thousands 
of years to break down. 

Corn-based plastic cups can be crushed with decaying plants and vegetables to make 
compost. Compost added to dirt improves the soil for growing. The idea here is if you 
combine recycling with the use of biodegradable plastics, the environment is protected 
and the life span of landfi lls can be increased. Biodegradable products are capable of 
being slowly destroyed and broken down into very small parts by natural processes.

Another way to prevent pollution is by using less of what creates waste in the 
fi rst place. People are beginning to pass up using plastic bags at grocery, clothing, 
and other shops to slow down the dumping of those non-biodegradable bags into 
the environment.

In addition, instead of using things like cardboard boxes and paper one time, then 
throwing them away, there are ways to recycle these products. Empty jars can be 
cleaned and reused for storage. 
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Community Actions to Reduce and Prevent Pollution 

As the usable land on Earth shrinks due to population growth and development of 
natural resources increases to meet population demands, pollution is becoming worse. 
In cities, for example, the rapid increase of pavement causes more rain to run off 
instead of soaking into the soil. Runoff picks up pollutants and distributes them 
into nearby lakes and streams.

Farming communities have a different problem, as farmlands disappear and more 
food has to be grown more effi ciently in smaller spaces. 

Communities are addressing concerns like these through 
 conservation, an effort to preserve and protect the environment 
by managing natural resources. Some communities are 
developing zoning regulations that try to make the best 
possible use of land within their borders. Community 
planners are also being more environmentally conscious 
about developing land for new construction. 

Community standards about recycling have often changed 
attitudes toward the environment. Many communities pick 
up recyclable products at the curb. Other communities have 
recycling centers. In many communities, people can get 
cash for glass, plastic bottles, aluminum, and other metals.

What hasn’t changed within many communities is the 
lack of control over many individuals’ wasteful and 
pollution-generating habit of throwing out trash on the 
sides of roadways. Much of this trash is not biodegradable, 
and this littering has reached epidemic proportions in 
many communities.

Other Things You Can Do 

Everything you do makes a difference. Every individual can work to protect the 
environment. Here are some additional actions you and others can take to protect 
the environment:

• Turn off the lights when you leave a room.

• Take shorter showers.

• Do not run hot water if you do not need to.

• Use fewer things that need to be thrown away. For example, use a glass cup 
instead of a paper or plastic cup, or use cloth towels instead of paper towels.

• Find out what recycling services are in your community and use them.

As a young person, you can help set 
an example for a clean environment 
by getting involved in your community. 
There are three ways to do this—become 
informed, volunteer your time, or be an 
advocate, which means speaking out or 
writing about an issue or problem. 

Maybe you’d want to join a group to 
adopt a roadway to clean up trash and 
then write about it for a school project. 
For a speech class or civics, give a talk 
about your experiences on such a cleanup 
crew and what you see as a need to 
educate the community about the harmful 
effects of littering.

food has to be grown more effi ciently in smaller spaces. 

keys to LEADERSHIP
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• Reuse items such as paper.

• Buy products that have refi llable containers, such as beverages in glass or 
plastic bottles.

• Look for products with the recycled symbol. This symbol shows that recycled 
materials were used in making them.

For now and in the future, protecting the environment is everyone’s job. Get involved 
with environmental issues in your community, and take care of the little things in your 
home, school, and the places you go. All these things will go far to protect the earth. 

There are many things you can do to help protect the environment.
© fmarsicano/Fotolia.com

There are many things you can do to help protect the environment.
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Using complete sentences, answer the following questions on a sheet of paper.

 1. What is pollution?

 2. What is clinical ecology?

 3. What kinds of fi res are actually good for the environment?

 4. Why is it harmful for the earth to have a damaged ozone layer?

 5. What is e-waste? 

 6. Why is exposure to lead especially harmful to children?

 7. What does the US Department of Energy oversee? 

 8. How does recycling help the environment? 

 9. What is conservation?

 10. What are three things you can do right now to protect the environment?

APPLYING YOUR LEARNING
 11. Write a short paragraph on acid rain and its effects on the environment. 

Explain why acid rain is so dangerous to communities far from the original 
point where pollutants entered into the atmosphere and were picked up 
by the moisture in the air. 

Lesson 4 Review
✔✔✔✔✔✔CHECKPOINTSCHECKPOINTSCHECKPOINTSCHECKPOINTS




