IN DMNA’S

Lesson Plan:

Grade Level
3-5

In this lesson...
* Preparation
e Lessons & Activities

¢ Indiana State Standards (3-5)
*  Glossary of Terms




Module 1: Why is the Environment Important?
Unit A: What is an environment?
Unit B: Who needs the environment?
Unit C: What makes a good environment?
Unit D: What does Indiana’s environment look like?

Module 2: Learning more about Indiana’s Environment and You
Unit A: Air
1. At Home
2. At School
3. At Work

Unit B: Land
1. At Home
2. At School
3. At Work

Unit C: Water
1. At Home
2. At School
3. At Work

Module 3: Environmental Stewardship and You
Unit A: How can you help Indiana’s Environment?
1. At Home

2. In Your Community

Main Ideas
* Indiana’s Environment and You will help teach students their role in the environment and how
their choices impact them, their community and all of Indiana.
*  All individuals, businesses, industries, and government agencies interact and impact the environment
in positive and negative ways.
* Individuals affect their environment by activities that can be harmful to our air, land and water.

Objectives

Students will (1) learn to recognize their everyday decisions have an impact on the environment and (2)
come to understand why clean air, land and water is important. Students will (3) learn about how they can
help the environment at home and school and (4) how industry is doing its part to help prevent pollution.
They will also learn how to (5) become good stewards of their environment and (6) how they can make a
difference at home and in their community.

Overview
This presentation is designed to help students recognize the importance of the environment, and understand
what can be done to improve the quality of our air, land and water.




(- Module 1:

Why is the Environment Important?

Unit A: What is an environment?

Identifying what an environment is can be difficult to do, because an environment comes in many shapes and sizes.
Environments can be as small as the period at the end of this sentence or as large as an ocean. Whether you are
looking at a small environment or a large environment, understanding what makes environments different is a key to
understanding how all environments are connected to each other.

One easy way to start identifying and understanding what an environment is, is to look all around you. What can
you touch, smell, see, taste or hear? Ask yourself questions; Are you inside or outside? Can you hear insects or
vehicles? Your five senses help you identify and understand what is in your environment.

An environment is your surroundings and your environment changes depending on where you are. There are even
things in your environment that your five senses cannot detect, such as, bacteria, bugs and viruses to name just a few.
So think of an environment as you, your surroundings, your community and how everything interacts with each other.

Indiana has many natural environments that include but are not limited to: forests; wetlands; prairies; lakes; caves;
rivers; etc. Some items in Indiana’s environments are renewable, meaning an item can restore itself naturally such as
a tree, wind, sun, plants and animals. Some items in Indiana’s environments are nonrenewable and either cannot be
created again or take a very, very long time to be created such as a rock, coal, or metals.

Activity #1:

Your Classroom Environment
Purpose: Students will gain a better understanding of what an environment is.
Materials: Paper, pen or pencil, computer or encyclopedia

Instructions: Have students compare and contrast two different environments in Indiana, so they can gain
a better understanding of what an environment is. Environments can be a classroom, bedroom, kitchen,
backyard, or any environment you would like. The students will need time to research the materials that
makeup their items.

The following is an example of a classroom environment. Have students list the following: something they can
touch, smell, see, taste, and hear in a classroom. Students can save their sense of taste for lunch time. Following is
an example of the activity:

1. Touch = Desk

2. Smell = Pencil

3. See = Chalkboard
4. Taste = Apple

5. Hear = Vehicles




Now list what those items are made from.

1. Desk = Wood

2. Pencil = Wood and graphite

3. Chalkboard = Slate stone (old) or a piece of board painted with matte dark paint (new)
4. Apple = Apple Tree

5. Vehicles = Steel, plastic, rubber, leather

Now list the renewable or nonrenewable items that make up your list.

1. Desk = Wood = Trees

2. Pencil = Wood and graphite = Trees and mineral

3. Chalkboard = Slate stone (old) or a piece of board painted with matte dark paint (new)

4. Apple = Apple Tree

5. Vehicle = Metal alloy, plastic = oil, rubber = trees (Hevea brasiliensis), leather = tanned hides




Your Classroom Environment

List 5 items you find in your classroom.

1.

2.

Now list what those items are made from.

Now list the renewable or nonrenewable items that make up your list.

1.

2.




Unit B: Who needs the environment?

Who do you think the environment is important to? Is it important to trees? Is it important to frogs? How about
you, is the environment important to you? The environment is important to all of the plants and animals in Indiana.
Everyday, your decisions impact the environment. Everything from brushing your teeth, washing the dishes, throwing
away a piece of paper, driving to school and even turning on a light in your bedroom has an impact on the environment.
What other things do you do that impacts the environment?

Activity #2:
Paper Pounds

Purpose: To help students identify some possible ways they can reduce waste and how they can make an
impact on their environment and community.

Materials: Paper, poster board, pen, scale, bags

Background: No matter where you live, everyday you use paper; it is given to you or generated for you.

The U.S. Postal Service delivers more than 90 billion pieces of “direct mail” every year, so everyday actions
and decisions have a direct impact on the amount of waste generated in Indiana. Even a simple act like
throwing away a piece of paper, which seems like an insignificant amount of waste, can quickly add up
when thousands or millions of Hoosiers do it everyday. Each of us in Indiana throws away approximately
680 pounds of paper a year, which includes cardboard, paperboard, magazines, newspaper, computer paper,
mail, etc. That totals 4,293,193,600 pounds of paper thrown away each year in Indiana that ends up in one
of Indiana’s 43 operating landfills (pounds of paper x population of Indiana=pounds of paper thrown away
each year). Most of this paper could have been recycled, but instead it was thrown away, and makes up 39%
of the items found in a landfill.

Paper is everywhere. People use paper at school, home and work. It comes in the mail and is received at
stores when a receipt is given with a purchase. Instead of throwing the paper away, have students collect it
for one school week. They can bring in mail, receipts, computer paper, drawings, etc.

Instructions: First, have students collect paper for one school week (5 days). Second, at the end of the week
have each student weigh their bag of paper. Third, students can then write the weight of their paper on
individual charts or a classroom chart. Finally, have students write their collected paper weight on the chart
to see how much the class brought in.

* Students can individually add up the classes total weight of paper collected.

* Students can figure out what their weight in paper would be for the whole year by dividing the total
weight of their paper collected by 5 to get a daily weight.

* To get the annual amount of paper, students can multiply the daily rate by 365.

* Students can then add up everyone’s total from the class to see how much paper could be recycled
for one year.

* Average the classroom total for one year and multiply it by 6,313,520 (the population of Indiana)
to see approximately how much paper Hoosiers throw away each year.




Discussion/ Follow-up: Ask the class if they knew how much paper they threw away each day. Ask students
what a difference they can make if they recycle paper. Think about all the space paper takes up in the trash
and at a landfill and how recycling could make landfills last longer. There are 79 curbside recycling programs
and more than 570 recycling drop-off sites in Indiana. Ninety-five percent of Indiana residents live within
eight miles of a recycling location or are directly serviced by a curbside recycling program. Using a map of
your town, indicate where you live and locate the nearest recycling location.

To find recycling locations and services visit IDEM at: www.recycle.IN.gov

Unit C: What makes a good environment?

Now we have a better understanding of what an environment is and how we impact it. But what makes an environment
healthy? Clean air, land and water are essential to a good healthy environment. We can ask ourselves questions using
our five senses again to help us quickly determine if an environment is healthy; does the air, land or water smell?
How does it look?

We can not always determine quickly if an environment is healthy or unhealthy. A river may look clean one day but
the next day may not for many reasons. Did it rain and wash pollutants into the river through storm sewers? Did
someone dump a pollutant directly into the river? Once again you can use your five senses to investigate why the
river does not look clean, but you may not know why since pollution can travel through the air, land and water.
When we don’t know exactly where pollution comes from, we call it non-point source pollution. Everyone, in some
way, contributes to nonpoint source pollution, through regular household activities (the “at home” water section has
more on nonpoint source pollution). Major rivers in Indiana are affected by nonpoint source pollution, such as:
White River; Ohio River; Wabash River; Whitewater River; Kankakee River; Eel River; and the Tippecanoe River.
The streams, creeks, groundwater and other waterways of Indiana are all connected, so if the major rivers are affected
by nonpoint source pollution so are all of the water sources in Indiana. Using a map of Indiana, identify the nearest
major river to your town and trace its path. What happens to water pollution from your town? Where does it end up?

Activity #3:
What’s Wrong with this Picture?

Purpose: To encourage students to think about how their environment can be affected by their
everyday activities.

Materials: Pen or pencil, copies of “What's Wrong with this Picture”

Instructions: The following picture is of a neighborhood where people are engaged in everyday activities.
Divide students into small groups for the activity. Have students find seven things in the following picture
that are wrong for the environment. Encourage students to discuss different options to the make the picture
more environmentally friendly.




Can you find the 7 things that are wrong with this picture?

Activity courtesy of the U.S. EPA: www.epa.gov/OWOW/NPS/kids/whatwrng.htm
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Answers to:
Can you find the 7 things that are wrong with this picture?

Activity courtesy of the U.S. EPA: www.epa.gov/OWOW/NPS/kids/whatwrng.htm
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1. The woman is throwing a glass bottle into the trash instead of recycling it. Recycling helps both the environment
and the economy by reducing the need for raw materials to be extracted, and recycling also creates many jobs.
Recycling also prevents materials from being thrown away, reducing the need for landfills and incineration.

2. The man is raking grass clippings and leaves into trash bags. You can use leaf bags to recycle your leaves and grass,
or you can leave mowed grass clippings on the lawn as a source of nutrients for the grass. Leaving grass clippings
on the lawn also reduces erosion. You can also compost grass clippings and fallen leaves, and later use the compost
to fertilize the soil.

3. The car is leaking oil and antifreeze into the street. When oil and antifreeze leaks out of cars it is then washed into
storm drains when it rains. Storm drains often lead directly to rivers and streams in the community. Check your
cars for drips and leaks. If you find any, ask an adult to have the car fixed.

4. The man is throwing litter into the street. Street litter, such as plastic bags, cups, and candy wrappers, often gets
swept away with rain water into storm drains and ends up floating in rivers or washing up on land. A great deal
of street litter is made up of plastic, which takes hundreds of years to break down. Animals can mistake plastics
for food and can become tangled up in it. Recycle as much of your trash as possible, and put all other litter in
garbage cans.

5. The man is pouring motor oil down the storm drain. Motor oil and antifreeze can damage or kill underwater
plants and animals. Never pour used motor oil or antifreeze down a storm drain, onto the soil, or into a waterway.
Put used oil or antifreeze in a sturdy container and take it to a local service station or other approved center.

Some storm drains are stenciled “DUMP NO WASTE, DRAINS TO LAKE” (or river, etc.) so that people will
know that allowing liquids other than storm water to get into the drain leads to pollution of lakes and streams.

6. The sprinkler is watering the sidewalk. Place sprinklers so that the water goes only on the lawn not the street or
sidewalk. Water the lawn or garden during the coolest part of the day, such as early in the morning, to reduce
evaporation and increase the amount of water that sinks into the soil and reaches the plants’ roots. Avoid watering
on windy days when water may be blown onto streets or sidewalks.

7. The man and woman are burning leaves. Smoke from five pounds of leaves contains about one pound of air
pollution which contains harmful pollutants. Open burning contributes to the formation of ground-level ozone
that damages human health, vegetation and buildings. Some of the health problems caused by open burning
include eye, nose and throat irritation; lung irritation and congestion; shortness of breath and coughing; stomach
or intestinal upset; and headaches.

Activity courtesy of the U.S. EPA: www.epa.gov/OWOW/NPS/kids/whatwrng.htm

For additional ideas on environments and their effects, visit IDEM’s Enviroville at:
www.in.gov/idem/who/kids/envirovill




Unit D: What does Indiana’s environment look like?

Think of Indiana’s environment as separate pieces of a puzzle that when put together make up the shape of our state.
The first piece is your home. The second piece is your neighbor’s home. When you connect the two pieces it makes a
larger piece. You find a piece that is the park down the street but before you can connect it to you and your neighbor’s
house you have to find the school that lies between your house and the park. Don’t forget about the grocery stores,
banks, farms, coal mines, sport stadiums, zoos, race tracks, forest, wetlands, the list goes on and on.

Activity #4:

Indiana’s Environment and You Puzzle

Purpose: To demonstrate to students that their everyday activities affect Indiana’s many environments, and
to help students recognize the importance of clean air, land and water. As the puzzle is being put together
students will also understand how Indiana’s many environments are connected, and that their activities
affect the entire earth.

Materials: Copy of “Indiana’s Environment and You Puzzle,” crayons or markers, scissors, poster board,
glue sticks or tape

Instructions: Give each student one or two puzzle pieces and have them create their own environment on
each piece, either an environment you assign them or one they come up with on their own. Second, have
each student cut out their puzzle piece. Third, gather the students around the poster board and have them
put the puzzle together. Finally, have students glue or tape their pieces of puzzle to the poster board.

Click here to get a copy of the puzzle

Discussion/Follow-up: Have the students make predictions about how their puzzle piece will affect their
neighbors puzzle piece, and how our everyday actions can affect Indiana’s environment.







Module 2:

Learning More About
Indiana’s Environment and You:

Unit A: Air

Take a deep breath. Can you feel your lungs expanding as you take air into them? Now exhale through your nose.
Do you hear the air leaving your body? Air is all around us, but we don’t normally see, taste or smell it. That is
because clean air is a mixture of several colorless, odorless gases. The gases, nitrogen and oxygen, make up 99%

of the air around us.

Many of us never think about the air we breathe, but we could not live without it. All life on Earth depends on air
to survive. Plants and animals depend on clean air to survive and humans depend on plants and animals for food.
When this air becomes polluted and dirty, all living things can suffer.

Clean air is necessary for your health and survival. Each day you breathe about 35 pounds of air. That is the weight
of a medium-sized dog. You take over 20,000 breaths each day and breathe in 2,860 gallons of air! In your lifetime,
you may take about 635 million breaths! Humans can live only a few minutes without air; but we usually don’t
think about how important clean air is.

Air pollution comes in many forms. It is usually found as a gas or as tiny particles in the air. Air pollution can also
be found in a liquid form, called acid rain. Acid rain is the result of gases and liquids mixing in the air. There are
also many examples of solid particles in the air. They include: soot from smokestacks, dirt stirred up by cars on
gravel roads and dust from bulldozing or mining. Mother Nature also produces her share of “natural” air pollution.
Erupting volcanoes pollute the atmosphere with toxic fumes. Smoke from forest fires produces harmful particles and
lightning generates ozone, a gas which is harmful to breath.

Activity #5:

Air in Motion

Purpose: To show that even though air is invisible, you know it’s there because you can see the effects of air
in motion, and you can feel the pressure of wind.

Materials: Paper, crayons

Instructions: Take students for a walk to the playground to determine how they know the air is there. Ask
them to draw and record what they see or smell. For example: a flag blowing in the breeze, leaves rustling
in trees or on the ground, blowing dust, trees swaying, etc. Have students draw other examples of the presence
of air. If they need help getting started, ask students to wave their hands and feel the air. Can they see
anything moving in the air, like dust?

Discussion/Follow-up: Students will use their senses to learn about the nature of air.
Although we usually don't see air, we frequently experience the effects of air’s
actions, what are some other effects air has on our environment?

)




1. At Home

There are many forms of transportation used today, the most common one in Indiana is a vehicle, such as

a car, truck, van or SUV. A majority of the vehicles in Indiana use gasoline to power them. A car’s engine is
used to convert gasoline into power so your car goes forward. An engine burns gasoline inside of it to power
your car, but not all of the gas burns. The byproduct of unburned gas comes out of your vehicle’s tailpipe.
A few of the pollutants are carbon monoxide, hydrocarbons, nitrogen dioxide and particulate matter. Since
vehicles are an important part of life for most people, let’s look at a few ways to help the environment by
cutting down on pollution created by vehicles.

* Carpool or use public transportation.

* Combine errands into one trip. If you need to go to the grocery store and the library in the next
few days, go to both places in the same trip.

* Ride your bike to run errands and visit your friends. It’s good exercise and doesn’t pollute
the environment.

Activity #6:

Where transportation takes us

Purpose: To encourage students to realize what things they do everyday that involves using a car, and what
activities might be cut back, changed or eliminated.

Materials: Paper, pencil or pen

Instructions: Have students keep a diary of how they and their families get around to various activities
(school, work, store, etc.). Ask students to write down every mode of transportation each member of their
family uses each day over the five days. Use this information to make individual charts or class charts on
various types of transportation. Include in the charts the number of times each type of transportation is
used, how many people in the family use each type, how often there is more than one person in the vehicle,
and where they are going for most of the trip, etc. Encourage students to use visuals to show the various
methods of transportation, note the distance traveled, and each travel destination (i.e. — to work, the grocery,
to sports activities, to visit friends).

Discussion/Follow-up: Encourage students to talk about why it is difficult for people to use their cars less
(convenience, habits, jobs, etc.). Discuss ways to encourage people to commit to using their cars less,
especially for trips they make when only one person is in the car. Have students chart alternatives for
their travel from home to town and to school.

2. At School

Each day, 24 million children around the country ride a bus to school. When riding a bus or seeing one
when it passes by, have you ever seen or smelled the smoke coming out of the tailpipe? If you have, you are
seeing or smelling used diesel gas. Used diesel gas escapes through the tailpipe of vehicles. It contains signifi-
cant levels of small particles, know as fine particulate matter or fine particles. Fine particles are so small that
several thousand of them could fit on the period at the end of this sentence. Fine particles can also remain
suspended in the air and travel long distances. For example, a puff of exhaust from a diesel truck in Chicago,
Illinois can end up traveling over to Cleveland, Ohio. Not only can fine particle pollution

harm humans but it can also settle on soil and water harming the environment.
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When a buses engine is running without moving, it is called idling. When school buses idle outside school
buildings, they emit exhaust fumes that can enter both the buses and the school building through ventilation
systems, doors and open windows. Diesel exhaust from idling school buses pose a health risk to both
students and drivers. Diesel exhaust contains fine particles which can pass through the nose and throat
and lodge themselves in the lungs. These fine particles can aggravate conditions such as asthma which is
the number one chronic disease among children. The American Lung Association of Indiana estimates that
174,825 children living in Indiana have asthma, with the number of cases reported each year increasing.

There are many benefits in reducing the amount of time school buses idle each day. It helps protect the
health of student passengers and school bus drivers. It reduces the emissions that contribute to air pollution
and climate change. Reducing idling also saves money by lowering fuel consumption. In general, a diesel
vehicle burns approximately one gallon of fuel for every hour it idles. If each bus idled 30 minutes less each
day, a school operating 16 buses could save over $2,500 per school year in fuel costs. Less idling also saves
on maintenance costs and increases the life of the engine. The School Transportation Association of Indiana
has a school bus idling policy that includes recommendations for idling as follows:

a. All buses arriving at schools which are going to remain at the school longer than three minutes will
turn off their engines after the appropriate cool-down time and leave them off until the buses are
ready to depart.

b. At 32 degrees or above, buses will be allowed to idle for up to 5 minutes.

c. From 20 degrees to 32 degrees buses will be allowed to idle for up to 15 minutes.

d. From 20 degrees and below, buses will be allowed to idle for up to 30 minutes; or until front
windows are defrosted and all safety equipment is operable.

Activity #7:
Stick ‘em Up

Purpose: Students will learn that tiny particles are floating around in the air we breathe. Students will also
collect, observe and analyze these particles from various locations around their school.

Materials: Copies of “Stick ‘em Up” worksheet, scissors, clear tape, string, hole punch, magnifying glasses
(microscopes optional), marker

Instructions: First, copy the “Stick ‘em Up” collectors so that each student has a particulate collector.
Second, cut four holes + 1.25 inches in diameter in the strip as marked. Using a hole punch, make a hole in
the top and tie the string into a loop. Third, cover one side of the strip with clear tape so that the holes are
covered on one side. DO NOT TOUCH THE STICKY SIDE OF THE TAPE SHOWING THROUGH
THE HOLES. Fourth, select different sites around the school to hang the Stick ‘em Up collectors. On each
strip, write the student’s name, location, date and time it is hung. Site selections may include your classroom,
the hall outside your classroom, the gym, bathrooms, the cafeteria, the office, the teacher’s lounge, outside near
a tree, near the parking lot, etc. The collectors should be placed where they can hang freely — not touching
other surfaces and where they will not be touched by other students. Be sure to let the custodial staff know
about your experiment too. Finally, after a week, retrieve the Stick ‘em Up collectors and analyze them.
Have the students make a quick inspection, reviewing the strips with the naked eye. What did they find?
Next, have them inspect the strips with the magnifying glass or a microscope. What did they find?




Discussion/Follow-up:
1. Can we see air pollution? How do we know air pollution exists?
2. Give examples of visible air pollution.
3. Discuss the concept of particulate matter.
4. List some sources of air pollution, both visible and invisible. Can a single source provide both visible
and invisible air pollution?
5. How might air pollution in the country on a farm differ from air pollution in a town or city?
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Activity courtesy of S.C. Department of Health and Environmental Control’s Air Education and Outreach Section.

3. At Work

In Indiana and across the country, the pollution from diesel engines is an issue many cities are working on
reducing. The familiar black soot from buses, trucks, and boats contaminates the air and dirties our cities.

Diesel engines are a durable and affordable source of power that is important to our economy. The Indiana
Department of Environmental Management (IDEM) is currently working to reduce tailpipe emissions from
diesel powered vehicles. With the help of IDEM, many schools have begun to add filters to tailpipes to
reduce pollution before it gets into the air. Think of the filter like a coffee filter used when making coffee.

A coffee filter keeps the small particles (coffee grounds) from ending up in the cup.

Adding on filters to reduce pollution is called retrofitting. Retrofitting existing
trucks, buses, and other diesel equipment will help reduce pollution.

9,




Diesel retrofits can help improve the working environment of those
operating diesel powered equipment, and reduce emissions, smoke and odor from diesel engines.

Activity #8:

Transportation of Goods

Purpose: Diesel trucks have an important history in Indiana and the U.S. when it comes to moving goods
from one location to another. This activity will show students that goods come from all over the world to be
purchased in Indiana.

Materials: Map (World, U.S., Indiana), paper, pencil/pen

Instructions: Pick a clothing item and look at the label to see where it was made. Locate the country on a
world map and figure out how it ended up in Indiana. Could it have been shipped as cargo on a boat, by
plane, tractor trailer or maybe by several modes of transportation?

Discussion/Follow-up: What are the environmental benefits of buying goods from an Indiana company or
U.S. company vs. buying goods from a different country?

Unit B: Land

Recycling is part of everyday life for a lot of homes, schools and businesses across Indiana. You put an aluminum
can in a bin where it is taken to a recycling center to be made into a new can. Sounds simple, right? It is simple to
recycle, but first, lets’ look at where recycling first started.

Recycling was first observed in nature. Leaves and branches that fall to the forest floor form a rich moist leaf litter
that protects the roots of plants and provides a home for nature’s recyclers: invertebrates (insects and earthworms),
and microorganisms (bacteria and fungi). These natural recyclers feed on the organic matter, turning it into compost.
As the leaf litter decomposes, nutrients essential to plant growth are released into the soil and absorbed through the
roots of plants. The new leaves and branches that grow eventually die and fall to the ground and the cycle continues.

Recycling is a series of activities that includes the collection of items that would otherwise be considered waste, such
as leaves or aluminum cans. To complete the recycling process items are processed into new and useful products,
which are then purchased and used by consumers.

Activity #9:
Making Soil

Purpose: Students will have a better understanding of the ingredients of soil, the processes involved in
making soil and how long it takes for decomposition to occur.

Materials: Sticks, small rocks (pebbles work well), soil, leaves, baggies, hand lenses

Instructions: Students collect small rocks, sticks, and leaves and place the materials into
a bag. Have students walk on the bag (they can leave a small opening in the baggie so it
does not pop). After the students have walked on the material, have them

inspect the bag to see what has happened to their material and if it turned

into soil. Use the hand lenses to inspect the soil. On the board list
other ingredients that could be found in soil.
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Discussion/Follow-up: Show students a bag of soil and ask them about the missing ingredients from their
materials list that would have turned their ingredients into soil? (Answer: Time, decomposition by bacteria,
fungi, worms, etc).

1. At Home

You have just finished dinner and there are empty soup cans and a plastic soda bottle on the counter, and
eggshells in the sink. There is leftover lettuce, green beans and chicken. The adults are sitting down to drink
a cup of coffee and read the newspaper. So what should you do with all of the left over food? Your everyday
actions and decisions have a direct impact on the amount of waste generated in Indiana. Even a simple act
like throwing out food scraps, which seems like a very small amount of waste, can quickly add up.

You can recycle the soup cans and plastic soda bottles, just make sure you rinse them out before placing
them in a recycling bin. The leftover food can be put inside a reusable container to eat later. The eggshells,
lettuce, green beans, coffee grounds and filter, and even the newspaper can be recycled. There is a fun way
to recycle your food waste — let worms eat it. Worms are very efficient scavengers and eat their weight in
food scraps every day.

Worm composting, or vermicomposting, utilizes nature’s process of recycling nutrients by creating a worm-
friendly environment. Food waste is added in and consumed by red worms. Newspaper, the bedding to house
the worms, is also consumed by the worms. The worms will then produce castings which are a valuable soil
amendment that provides an excellent source of organic nutrients for houseplants and gardens.

Using worms to decompose food waste offers several advantages, for one it can produce fewer odors and
attracts fewer pests than putting food wastes into a garbage container. Second, it saves water and electricity
that kitchen sinks and garbage disposals use. Third, it produces a free, high-quality fertilizer.

The materials needed to start a vermicomposting system are; a worm bin, bedding, water, worms and your
food scraps.

*  Worm Bin: A suitable bin can be constructed of untreated, non-aromatic wood, or it can be a
plastic container. If a plastic container is used, it should be thoroughly washed and rinsed before the
worms and bedding are added. The bin size depends on the amount of food produced by your
household. The general rule is one square foot of surface area for each pound of garbage generated
per week.

* Bedding: The worms need bedding material in which to burrow. It should be a non-toxic, fluffy
material that holds moisture and allows air to circulate. Suitable materials include shredded paper
(such as black-and-white newspapers, paper bags, computer paper, or cardboard); shredded, decay-
ing leaves; or any combination of these. Do not use glossy paper or magazines.

* Water: The bedding must be kept moist (but not wet) to enable the worms to breathe. Worms don’t
have lungs; they must take in oxygen through their moist skin.

e Worms: It is important to get the type of worms that will thrive in a worm bin. Only red worms or
“wigglers” which are “composting worms” should be used (do not use night crawlers or other types
of worms). Red worms can be found at pet stores or bait shops.




* Food Scraps: Feed your worms any non-meat, organic waste such as vegetables, fruits, eggshells, tea
bags, coffee grounds, paper, coffee filters, and shredded garden waste. Do not add meat scraps or
bones, dairy, fish, greasy or oily foods, fat, tobacco, or pet or human manure - these items will cause
odors, attract pests, and contaminate the finished compost.

A few things to keep in mind with a worm bin is that the winters in Indiana are too cold to keep your worms
outside year round, you will have to bring them in during the winter. Be careful not to overfeed, it could
attract insects or mammals. Worms don’t like the light- if you use a see through container you will need a

dark place for the bin to be housed.

Activity #10:
Worms Move the Earth

Purpose: To encourage students to learn the importance of a worm’s role in the environment, the design of a
worm’s body, and how they move.

Materials: Worms (10 each of red and earth worms), 3 large jars with lids (mayonnaise jars work well), dark
soil- possibly from a compost pile, light colored soil, black construction paper, leaves, rubber bands or tape

Instructions: Construct five layers in each jar, using a layer of dark, light, dark, light, dark soil. Place a few
leaves on the very top. Punch air holes in the top of each lid. Place red worms into Jar A, earth worms into
Jar B, and Jar C will have no worms. Place black construction paper around the jars, worms are light sensitive.
Sprinkle water into all three jars ever few days or if you notice the jar is dry, the worms will dry out if there
environment is not moist. After a few weeks, remove the construction paper.

Discussion/Follow up:
1. Do you see any worms in Jar A or B?
2. Are there any tunnels?
3. What are the differences between Jars A, B, and C?
4. Is the soil mixed in the Jars with worms? Without worms?
5. Take off the lids, what are the differences between the Jars?
6. Did the Jars A and B show any signs of how worms help the decay process?
7. Why are worms important to their environment?

Source: Westley, Joan. Rocks, Sand, and Soil. Creative Publications: California, 1988.




Worms Move the Earth Data Sheet
Question: What do you think will happen to the jars with worms in them vs. the jar with no worms?

Hypothesis (Make a guess as to what you think will happen):

Observation (What happens):

Conclusion (Decide what your observation means):

Communicate Results (Share data with class):

Use the following terms to label the worm: Posterior, Anterior, Segments, Clitellum, Setae.




Setae

Anterior

Clitellum

Posterior

Segments

Additional Questions:
1. How do the different parts of a worm help it move?
2. How does the movement of a worms body move soil?




2. At School

Did you know that we throw away 20 percent of the food produced in the United States every year? We

can reduce this waste by composting and also making sure we take only as much food as we are going to eat.
Everyone can help in the effort to slow the usage of our natural resources simply by becoming aware of the
amount of trash being produced and making an attempt to reduce it. Waste reduction slows the depletion
of natural resources and reduces pollution associated with the extraction of raw materials and the manufacture
of products. Garbage usually ends up in a landfill, and you can help by reducing the amount of waste produced.
A few simple ways to reduce solid waste are to:

* Make your lunch “garbage free.” Use reusable containers when packing your sandwich and drink.
If you bring your lunch to school in a paper bag everyday and throw it away, you would use almost
200 paper bags in just one school year. Instead of a paper bag, use a reusable lunch box.

* Cut back on Styrofoam use. Styrofoam can be very useful, because it is good at keeping things hot
and cold. But it can be bad for the environment. Most recycling programs in Indiana can’t accept
Styrofoam, so most Styrofoam isn’t recycled. It stays in landfills forever and takes up a lot of room.
Because Styrofoam is very light, it floats on water and may hurt animals that live or feed there. The
best way to reduce Styrofoam is to use less of it. If your school uses Styrofoam trays, talk to your
teacher or principal about switching to reusable plastic trays.

e Start recycling. Recycling helps keep valuable resources like metal, glass, paper and plastic out of the
trash. If recyclable resources are collected propetly, they can be made into useful things we all need
and want.

Activity #11:
Lunch Trash

Purpose: Students will discuss waste in the cafeteria and possible solutions to cutting back on the waste.
Materials: Paper, pencil or pen

Instructions: Have students answer the following questions:
* What did you have for lunch and how was it packaged?
* Did you throw any trash away? If yes, what was it and why did you throw the items away?

Discussion/Follow up: Additional questions for students:
*  What item was discarded the most for the whole class? Why do you think that is?
* Using the item that was discarded the most; calculate the amount your class would throw away in a
week, month, and school year.
* Could any of the items be recycled or reused?

To learn more about composting visit IDEM at: www.recycle.IN.gov

3. At Work

When you go into a store, have you ever asked yourself where the products you were buying came from?
The bottle of water you purchased goes through a long process before it ends up on a shelf in your local
store: crude oil had to be drilled out of the ground and processed for the plastic bottle;

the water had to go through a treatment process to make sure it is drinkable;
wood had to be harvested to make the product label; a truck delivers the
drinking water to your local store; and the empty bottle has to be disposed
of when you're done with it.
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Many industries in Indiana reuse waste that was generated during the manufacturing process and/or
collected through a recycling program. The reused material is referred to as “recovered material.”
Indiana’s industries benefit from using recovered material because it is already processed. A good ex-
ample of a recovered material is aluminum. Industries like to reuse or purchase recovered aluminum
because it has already been processed and is ready to be used.

Activity #12:
Leftovers from a Toy Company
Purpose: To demonstrate to students that when products are made there is waste generated.

Materials: Yellow, blue and red Play-Doh, Fun Factory Machines with dies and cutter, copies of “Waste
Storage Shed”

Instructions: Divide students into groups of 5 or 6 students and have them select a name for their toy
company. Provide each group with the fun factory, Play-Doh, and copies of “Waste Storage Shed”. Assign
students the following jobs:

1. Toy Operator: You make the toys and clean-up the machinery. You're the only person allowed to
operate the machine and cutting devices.

2. Toy Operator Helper: You help the Toy Operator with cleaning the machinery and make sure the
Toy Inspector is aware the toys are ready for inspection.

3. Toy Inspector: You decide if the toy is made well enough to sell to children. Is the shape, color, and
size correct?

4. Toy Storage Shed Manager: You keep track of toys and waste when they are delivered to you.

5. Toy Manager: You are responsible for preparing Play-Doh material for use in the machine, and
telling the Toy Operator what to make next.

6. Toy Waste Handler: You deliver finished toys, waste material, and clean-up waste to Toy Storage
Shed Manager. This job can be done by the Toy Manager if you do not have enough students for
a Toy Waste Handler.

Once students are assigned a job, inform them that when products, such as toys, are made there is product
waste. The goal is to reduce the amount of waste and still have a quality toy. Waste will be separated by color
and the type of waste. The types of waste are: did not pass inspection, which will be toys the Toy Inspector
did not think were the right shape, color or size; toy waste, which is any material left in the machine that
will be cleaned-up by the Toy Operator; recycle waste, yellow Play-Doh can be recycled to make more toys
that are yellow.

If a yellow toy did not past inspection, it must first be counted as “did not pass inspection” and can then be
recycled and made into more yellow toys. Blue and red Play-Doh can not be recycled, if they do not pass
inspection place them in the “did not pass inspection” section on the copies of Waste Storage Shed sheet.




Customer Orders

TEHLOW

BLUE

FED

1. 3 Yellow Stars, made the length of a Play-Doh can lid
2. 3 Blue Stars, made the length of a Play-Doh can lid
3. 6 Red Ropes, the length of a Play-Doh can without lid

Waste Storage Shed

Did not pass Froducts
/kgaeaﬁba 7;/ Waste / Frnished 7;%?/




Discussion/Follow up:

1. Compare your “did not pass inspection piles.” Is there a color you have more of? If yes, why do you
think that is?

2. Compare your toy waste. Is there a color you have more of? If yes, why do you think that is?

3. Yellow waste products can be recycled, what should you do with blue and red waste products? Send
them to a landfill, stop selling those color toys? If you stop selling blue and red toys what will the
consumers think?

4. As a consumer would you be upset if your favorite toy was no longer made because the waste product
could not be reused or recycled?

Activity courtesy of U.S. EPA

Unit C: Water

Water is a colorless, odorless, tasteless substance. Each water molecule consists of one oxygen and two hydrogen
atoms. In its pure form, water is a good solvent, meaning, it can dissolve or mix with many substances. It is found
everywhere and covers three-quarters of the planet. Water is found in our atmosphere, in our soil, and underneath
the ground. In fact, in Indiana, only about 1% of the state is covered by water (not including wetlands). Fifty percent
of Hoosiers get their water from underground. Take a survey of your class. Where does everyone’s drinking water
come from? Do they have well water? Does it come from a lake or reservoir? If the town provides water hookup,
where does the town get its water?

The total amount of water on earth stays the same, and the same water we use now is the same water used by dinosaurs
millions of years ago. Water can be found in all three states of matter (liquid, solid, and gas) on earth, most often

in the liquid state. Ninety-seven percent of the water on earth is not in a form we can drink; it is either frozen or is
salt water.

Water moves in a never-ending natural cycle. The forms of water are always changing. They move from the sky to
earth and back to the sky again. This is called the water cycle. Water falls to earth as precipitation. Some of the
water soaks into the ground and is stored as groundwater. The rest flows into streams, lakes, rivers, and oceans. The
sun warms surface water and changes some of it into water vapor. This process is called evaporation. Plants undergo
a similar process too, called transpiration. The heated water vapor rises into the sky and forms clouds.

When the vapor in the clouds condenses, it falls back to the earth as precipitation. The water

cycle has then come full circle and begins again.

Activity #13:

Water Purification by Evaporation and Condensation
Purpose: To demonstrate to students how the water cycle helps to purify water.

Materials: 4 cups of dirt or sand and a dozen stones, 2 quarts of water, short glass,
large glass bowl with tall sides (mixing bowl), clear plastic wrap, a sunny day

Background: Evaporation is defined as the process through which a liquid becomes a vapor.
Condensation is the process through which a vapor becomes a liquid, and is

the opposite of evaporation. In the case of water, the main mechanisms for

evaporation and condensation are heating and cooling, respectively.
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Instructions: Mix the dirt (or sand) and water in a large bowl. Stand a clean and empty short glass in the
center of the bowl. Place the bowl outside in the sun. Cover the bowl with the plastic wrap and weigh down
the edges with the remaining rocks. Place one rock on the plastic wrap directly over the cup. Allow the bowl
to remain in the sun for several hours. Look in the cup (it should contain some relatively clean water free of
mud). Look in the bowl (it should contain the dried dirt).

Discussion/Follow-up: Add food coloring to water to demonstrate that this process does not remove all pol-
lutants. This may be done simultaneously with the procedure above.

1. What are the two processes responsible for purifying the water? (Evaporation and Condensation) Water is
also purified by filtration through soil or sand.

2. Where else do you see condensation? (Cold drink outside on a hot day)

3. How does this process work on Earth?

4. What is the plastic wrap? (Our atmosphere)

5. What is the condensation? (Clouds and rain)

6. What would happen if the plastic wrap was dirty? (Air pollution)

Activity courtesy of U.S. EPA 810-F-98-001 June 1998

1. At Home

At home have you ever wondered when it rains where does all of that water actually go?

The rain and everything it washes away with it drain into storm sewers. Water pollution is pollution that
has entered our lakes, ponds, streams, oceans, etc., and is unhealthy for the plants and animals that depend
on this water to live. Pollution can be divided up into two basic categories: point source pollution and
non-point source pollution.

1. Point Source Pollution:
This is pollution that comes from a specific “point” or place, such as a pipe. It is easier to find where
point source pollution is coming from, because you can normally just follow the pollution back to
where it is flowing or leaking from.
Examples:
Pipes that either carry liquids or smoke away from some place (such as a factory, a sewage treatment
plant, or even from our homes).

2. Non-Point Source Pollution:
Non-point source pollution describes the pollution that water picks up as it flows across a surface
such as our lawns, streets, farm fields, or a construction site. After it rains, water travels across these
surfaces, picking up “stuff” along the way and then flows into streams, drainage ditches, or soaks
down into the ground.
Examples:
Pesticides, herbicides (weed killers), fertilizers, or soil from farm fields and lawns; motor oil and
other chemicals that run off of streets; chemicals that seep into the ground from landfills; bacteria
and nutrients from farm animals, pets, or faulty sewage systems.

In Indiana, on average it rains about every third day. Each time it rains or when snow melts,
water washes over impervious surfaces such as roads, parking lots and compacted soil and
removes all of the oil, debris, soil and fertilizer. The water and pollutants are then

washed into storm sewers and are carried to the nearest river, lake or into the

groundwater.
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The storm water is untreated when it empties into the waterway and because these pollutants come from
several sources instead of one discharge point, it is called nonpoint source pollution.

Everyone, in some way, contributes to nonpoint source pollution through regular household activities. You
don’t have to live near water for your actions to affect water quality. A drop of oil spilled miles from a river
will eventually find its way into ground water, a river or a lake.

Activity #14:

Nonpoint Source Pollution

Purpose: This activity is designed to demonstrate to students what an average storm drain collects during a
rainfall event and how the water from storm drains can impact the water quality and aquatic environments
of local streams and rivers.

Materials: Aquarium, plastic “water box” (a reusable container you get at a grocery story works well), water-
ing can, spray bottle, pollutants, green food coloring (pesticides/fertilizer), vegetable oil (motor oil), soil/
sand/pebbles (erosion), grass clippings (or shredded paper) and twigs, cafeteria waste and trash

Instructions: Fill the aquarium half-way with water and place it on an accessible area where it can be easily
viewed by the students. Cut a hole in the bottom of the “water box” and place the box on top of the aquarium.
The box represents the storm drain and the aquarium represents a river.

1. Storm drains and their systems empty into local rivers. Anything that goes into a storm drain such
as paper, plastic, sticks, etc. travel through the storm drains and dump into the rivers without being
treated or removed from the water to make it safe for the environment. The purpose of a storm
drain is to remove large amounts of water and to prevent flooding. Have students list all of the
things that they can think of that might enter a storm drain during a rain storm.

2. Assign a group of students to each pollutant. Discuss each pollutant, including its use or origin and
how it could enter the storm drain.

3. Have each group of students place their pollutant into the storm drain. Use the watering can to cre-
ate rain to wash the pollutant into the waterway. While washing each pollutant into the waterway,
review the pollutant and its use or origin. Discuss the following questions: How does the pollutant
damage the environment? Do the people who are responsible for the pollutant want to damage the
environment? Why did they do what they did? How can this type of pollution be stopped?

4. After adding all of the pollutants, examine the contents of the waterway. Discuss how the waterway
has changed and how viewing this change makes the students feel.

Discussion/Follow-up:
1. What types of the pollution are natural?
2. What types of pollution are added by people living in the local communities?
3. How can we remove the pollution from the water?
4. What could be done to stop pollutants from entering storm drains?

Have the groups of students responsible for the pollution think of ways to remove the pollution from the
aquarium. Try some of the removal methods. Which pollutants were easy to remove?
Which were difficult to remove?
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2. At School

When you get a drink of water out of a water fountain at school, do you know where that water comes from
and where it goes? A clean, constant supply of drinking water is essential to every community. People in
large cities frequently drink water that comes from surface water sources, such as lakes, rivers, and reservoirs.
When you think about where your drinking water comes from, it’s important to consider not just the part
of the river or lake that you can see, but the entire watershed. The watershed is the land area over which
water flows into a river, lake, or reservoir.

In rural areas, people are more likely to drink ground water that was pumped from a well. These wells tap
into aquifers, the natural reservoirs under the earth’s surface that may be only a few miles wide, or may span
the borders of many states. Approximately fifty percent of Indiana’s population uses ground water as its
main source for drinking and household activities. As with surface water, it is important to remember that
activities many miles away from you may affect the quality of ground water.

Water taken from a river or reservoir often contains dirt and tiny pieces of leaves and other organic matter,
as well as trace amounts of certain contaminants. The water enters a water treatment plant where the dirt,
leaves and organic matter is removed from the water (to learn more about the process, the “at work” water
section below explains how water at a wastewater treatment plant is cleaned).

Ground water is naturally filtered as it passes through layers of the earth into underground reservoirs known
as aquifers. Water that suppliers pump from wells generally contains less organic material than surface water
and may not need to go through any or all of the treatments described in the previous paragraph. The quality
of the water will depend on local conditions.

The most common drinking water treatment, considered by many to be one of the most important scientific
advances of the 20th century, is disinfection. Most water suppliers add chlorine or another disinfectant to
kill bacteria and other germs.

Activity #15:

Where Does Your Water Come From?

Purpose: This taste test will illustrate the difference between ground water and surface water, highlight some
of the common contaminants in natural water, and encourage student thought on the sources of drinking water.

Materials: 1 gallon of distilled water, 1 gallon of tap water (identify the source), 1 gallon of mineral water
(or private well water, if available), 1 gallon of filtered tap water, cups for the class

Background: Every day, the average American uses about 50 gallons of water for drinking, bathing, cooking,
and maintenance. Most people, however, are unaware of the source of their water. In the United States,
about 88 percent of the population is supplied by community water supply systems. The other 12 percent
is supplied by non-community means, such as campgrounds, resorts, and private wells. Sixty-four percent
of public water systems use surface water as their source, the other 36 percent use ground water from wells.
The aesthetic properties of the drinking water from these public systems are often affected by the source

of the water. Ground water often has a slightly metallic taste, and may contain high amounts of minerals.
Surface waters, on the other hand, usually have a musty taste and look cloudy. Treatment techniques aim
to produce water that is: safe for human consumption; appealing and good tasting to the consumer; and
conforms with applicable State and Federal regulations at the lowest possible cost.
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Instructions:

1. Mark a set of 4 cups for each student. Label each cup 1 through 4 and fill them with the different
types of water. Make sure that similarly labeled cups contain the same type of water.

2. Indicate on the board the different types of water present in the four cups. Have the students work
together in groups to try to identify different tastes, smells, and appearances in the water. Have each
group write down their observations on each water sample, and identify which cup has which type
of water.

3. After everyone has completed their observations, have the students mark their guesses on the board.
Ask the students what types of impurities they would expect to find in the different types of water,
and if their senses confirmed their intuitions. Record these observations on the board.

4. Reveal to the students which samples contained which type of water. Discuss with the students their
observations and what other impurities might be found in these waters. Also discuss the source of
water for the community. If anyone in the class lives in a location supplied by a private well, ask
him/her to describe the water at their home, and how it compares to other water he/she drinks in
the community.

Discussion/Follow-up:
1. What are some of the possible sources of water in your community?
2. Which type of water tasted best and why?
3. Which type of water would you consider safer to drink, groundwater from a spring, or surface water
from a stream?

Activity courtesy of U.S. EPA 810-98-002 June 1998

3. At Work

Ever wonder what happens to the water in your shower, dishwasher, washing machine, or even your toilet?
Pipes in your house carry water away from your house to pipes that are under the street. The pipes under the
street are called sewer pipes. The water flows through the sewer pipes to a wastewater treatment plant. The
water that ends up at the wastewater treatment plant is not safe enough to drink or to be released into the
environment. The water entering the plant is called wastewater because it contains whatever you flushed or
poured down the drains. So wastewater is the water from your house plus anything you add to it. Can you
think of anything you add to water that leaves your house? Items such as: soap; hair; human waste; food;
toilet paper; cleaning solutions; etc.

When people first started releasing wastewater into waterways, a natural process of purification began. There
was more clean water then wastewater so bacteria and other small organisms in the water consumed the
wastewater. But as populations grew, more wastewater was produced by the growing communities. Natural
processes could no longer clean the wastewater like it had been able to in the past because there was more
wastewater than clean water. Communities built wastewater treatment plants to keep dirty water from
contaminating clean water.




Wastewater is collected not only from your houses, but also from businesses and many industries. Most of
our treatment plants are built to clean wastewater for release into streams or for reuse. The process for treating
wastewater is:

1. Screens: As wastewater enters a plant for treatment it flows through a screen, which removes large
floating objects. The incoming water flows through the screen as large objects are unable to pass
through the screens that can vary from 3% of an inch to 3 inches.

2. Grit Chambers: A chamber is like a large tank where the flow of the wastewater is slowed. As the
wastewater slows large objects that made it through the screens settle in the bottom of the chamber.

3. Primary Treatment: The wastewater flows into a new tank and is slowed again to allow solids to
either sink to the bottom of the tank or float on top of the wastewater.

4. Secondary Treatment: During this stage about 85 percent of organic material in the wastewater is
removed by adding bacteria to the water. Bacteria will consume the organic material.

5. Disinfect: The final step at a majority of wastewater treatment plants is to add chlorine to the water.
The chlorine will kill any remaining bacteria or microorganisms in the water before the water is
discharged into receiving waters.

Your local wastewater treatment plant is designed to treat water from your shower, dishwasher, washing
machine and even your toilet. You can help your local wastewater treatment plant by not pouring anything
down the drain that can affect your drinking water. Items to not pour down your drain include but are not
limited to: mercury; fats, oils and grease from food products; household chemicals; liquid and solid medications.

Activity #16:

Food down the Drain goes to a Wastewater Treatment Plant

Purpose: Students will gain an understanding of what a wastewater treatment plant does with the solid
materials it collects during the cleaning process of water.

Materials: Aquarium or large clear tub, water, eggshells, cereal, Crisco or lard, raisins, strainer, gravel siphon
(optional)

Background: When wastewater leaves our house the items mixed in the water do not just go away. The
wastewater treatment plant has to remove and dispose of items found in the water. Even if you have a
garbage disposal at home, the ground-up items also have to be removed and discarded of. The items leaving
your house don't just disappear.




Instructions:

1. Fill aquarium V2 way with water.

2. Add food items one at a time, ask students if they think the item will float or sink?

3. Once you have added the food use the strainer to remove the floating items, you may want to give
the items time to sink before you go onto step 4.

4. Use a gravel siphon (used in fish tanks and can be purchased at any local pet store) to remove the
items that have settled to the bottom. This can be messy and the heavy items (like raisins) will not
be removed by the siphon.

Discussion/Follow-up:
1. Where do the items go after they have been removed from the water? (Landfill)
2. What are some steps we can each take to help our wastewater treatment plant?







Module 3:

Environmental Stewardship and You

Unit A: How can you help Indiana’s environment?

Caring for Indiana’s environment is the responsibility of everyone that lives and works in Indiana. Individuals,
business and governments all have the same responsibility to ensure Indiana is a clean, healthy place to live.
Environmental stewardship, which is simply the actions people take to care for the earth and its natural resources,
is how individuals can help make a difference in their environment.

1. At Home

Being an environmental steward can start in your own home, and making a difference at home starts with
you and your family. Knowing how the products you purchase impact the environment, and looking for
opportunities to reduce water and electricity use is an easy place to start.

Learning what products are made of and how they are packaged will help you identify the impact your
purchases will have on the environment. Are the products you purchased recyclable or biodegradable? Some
products we purchase can not be recycled and are made from nonrenewable resources. Products to consider
include; groceries, toys, cars, bikes, etc.

a. Waste Minimization
1. Cereal is a simple breakfast or snack. When you buy cereal, should you buy a large box of cereal or
get the variety pack of cereal? Let’s consider the amount of cereal in each box and the amount of
packaging used for each box.
- In a large box of cereal there are 18 ounces of cereal and 4 ounces of packaging.
- In a variety pack of cereal with 10 boxes of cereal there are 19.25 ounces of cereal and 12.75
ounces of packaging.
- The variety pack of cereal uses more packaging than a large box of cereal.

What are the impacts on the environment when you get the variety pack of cereal instead of a large box
of cereal?

2. Paper towels are everywhere. We use them at home, in the workplace, and in public restrooms.
Sure, they’re convenient, but reusable cloth rags, dishcloths, hand towels, warm air dryers and
sponges can do the same job.

If everyone in Indiana used a paper towel just one time per week that equals 3,359 tons of paper towels
discarded each year in Indiana. That is just one paper towel a week! 2 tons (or 4000 lbs) equals the
weight of an average family sedan. If everyone in Indiana used two paper towels a week it would equal
6,718 tons of paper towels discarded each year. If you would like to learn more about

how many paper towels go into the waste stream each year use the following formula:

Number of paper towels x 3,359 = tons of paper towels
thrown away in Indiana each year




If you would like to measure your everyday actions and decisions and see the direct impact they have on the amount
of waste generate in Indiana visit IDEM at: www.in.gov/recycle/topics/impact

Activity #17:

Let’s Plant Some Garbage
Purpose: Students will distinguish between wastes that are and are not biodegradable.

Materials: Garden beds, shovels, popsicle sticks, sharpie, hose or pail, apple core, piece of material (100%
cotton), nail, small glass jar (baby food jar works well), pieces of lettuce, newspaper, plastic bag, yarn,
aluminum foil, empty pop can (crushed), eggshells, Styrofoam, camera

Instructions: Prepare two or three garden beds (approximately 2 ft by 5 ft) in which to plant the garbage.
Dig holes (approximately 4 inches deep) for each item to be planted. Take a picture of each item. Pour a
bit of water in the hole, plant an item (garbage), place soil on top of the hole. Label a popsicle stick and
place in the ground at each hole, indicating what item has been planted in each location for future reference.
Water the garden on a regular basis. After a few months, remove all items from your experimental garden.
You may also want to map your gardens in case the popsicle sticks become lost.

Having the students work in small groups (3-4) is preferable for this activity. Reviewing expectations
with the students and procedures of how to go about planting the various items prior to going outside is
recommended. Planting the garbage towards the beginning of the school year (September — October) is
recommended because of appropriate weather conditions for the outdoor activity. Leaving the Garbage
Garden a few months before analyzing the results in the spring allows items to degrade if they are going
to do so. Carefully brush loose soil from each item and compare it to its original picture.

Discussion/ Follow-up:
After planting garbage in the garden:
*  Which items have undergone change and how have they changed?
*  What does biodegradable mean?
*  What does decompose mean?
*  What is the connection between these two terms: decomposition and biodegradability?
*  Which types of things are biodegradable and why?
*  What happens to materials when they biodegrade?
* From our Garbage Garden, which materials do you think will biodegrade, which will not, and why?
* How will you know the material has decomposed?

After digging up planted garbage:
*  Which materials biodegraded?
*  Were you surprised by any of the results?
*  Were any of your predictions correct?
* What happened to material that biodegraded?
e What is the impact of throwing away non-biodegradable materials in the garbage and sending them
to the landfill site, and what are the effects on our environment?
*  What actions can you take to prevent this from happening?

Let’s Plant Some Garbage developed by William Reid Elementary School
in Calgary, Alberta, and published by Evergreen (evergreen.ca).




b. Energy Efficiency
In Indiana most of our electricity comes from burning coal. Coal is a nonrenewable energy source
which is mined out of the ground. To help reduce the amount of coal burned in Indiana each year
and to help lower your family’s electricity bill, you can follow a few simple steps:
* Turn off lights, TV, radio, computer, etc. when not using them.
* Unplug toasters, coffee makers, and microwaves when they are not in use.
* Take short showers.

* Can you think of other ways to save electricity?

Activity #18:

Conserving Electric Energy

Purpose: Students will gain an appreciation for their dependency on electricity by analyzing and contrasting
two graphs. The first graph will measure the rate of consumption of a resource when it is used constantly.
The second graph will show consumption of a resource if you only use it when it is needed.

Materials: Pen and paper, cookies or crackers (two per student, be mindful of peanut allergies), overhead
projector or blackboard

Instructions:
1. Explain to students that most of Indiana’s electricity is generated by coal. The demand for electricity
is on the rise as the use of microelectronic (e.g., computers) and other electronic equipment increases.

2. Ask students if they think they could live in their homes without electricity for just two hours. What
would their lifestyle be like? For homework, ask students to try to survive without using any electricity
for two hours. Discuss as a class the items that students will have to abstain from using. The list may
include the following:

Radio or stereo Computer Microwave Electric Stove
Hairdryer Dishwasher Washing machine Clothes dryer
Lighting Video gamer TV/VCR/DVD Can opener

Toaster Coffeemaker Refrigerator Garage door opener
Freezer Alarm clock Water heater

3. Make sure students document which hours they went without using electricity and how they had to
alter their routine to avoid using electricity. During the next class period, discuss how students felt
about not using electricity for that period of time.

4. Explain that fossil fuels, such as coal, oil, and natural gas, are called nonrenewable energy because
they are limited in supply. It is important to use these natural resources responsibly so that they will
last longer. Tell students they will participate in a brief and tasty activity to demonstrate the use of
natural resources.




5. Give each student a cookie or cracker. Give them a signal to begin eating and tell them to raise
their hand when they are finished. Count the hands raised every 15 seconds until all the cookies
or crackers are eaten. Create a graph like the one on the “Conserving Electric Energy graph sheet”
indicating how many students finished eating every 15 seconds.

6. Give each student a second cookie. Tell them that this time they can only take a bite when you say,
“Take a bite.” Do this every 15 seconds and have them raise their hand when they have finished
the cookie. Count the hands raised after every 15 seconds and create a second graph to indicate the
consumption rates. The first cookie is similar to leaving the TV on when you are not watching it,
while the second cookie is similar to turning the TV off when you are not watching it. You will not
consume as much natural resources if you do not use them when they are not needed.

Discussion/ Follow-up:
1. Discuss the two graphs; how are they the same/different?
2. How can we conserve nonrenewable resources?
3. What are a few other resources we could use to power our TV’s, computers, lights, etc?

Activity provided by the American Coal Foundation




Conserving Electric Energy graph sheet
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c. Water Use
As we learned earlier, the total amount of water on earth stays the same. The water people and animals
drank hundreds of years ago is the same water we have today. What has changed over time is how water is
used; we no longer walk to the river to collect water for the day, it is pumped into our homes and schools.
One hundred years ago there were approximately 1.7 billion people on earth using the same amount of
water that sustain over 6.7 billion people today. Conserving the amount of water we use daily will be
beneficial for people, plants and animals today and for future generations. A few simple steps to help
reduce the amount of water used everyday are:

1. Turn water off when brushing your teeth.
2. Run the dishwasher and laundry only when you have a full load.

3. Take a short shower vs. a bath

Can you think of other ways to save water?

Activity #19:
Matching Game

Draw a line matching the activities on the left to the amount of water that activity uses on the right.

1. Taking a shower A. 30 gallons

2. Watering the lawn B. 180 gallons

3. Washing the dishes C. 4-7 gallons

4. Washing clothes D. %2 gallon

5. Flushing the toilet E. 39,090 gallons
6. Brushing teeth E 62,600 gallons
7. Drinking G. 15-30 gallons
8. Producing one H. 9.3 gallons

ton of steel

9. Processing one can I. 1 gallon
of fruit or vegetables

10. Manufacturing a new J. 9-20 gallons
car and its four tires

Click here to get a copy of matching Game Sheet for student distrubution

These are average amounts of water used by Americans to complete these activities. Indiana has
6,313,520 citizens. What is the total amount of water all Hoosiers use to take a shower?

Wash dishes? Flush the toilet? Brush their teeth? How many people live in your town

and how much water does your town use?



matching_game_sheet.pdf

Matching Game Answers

1. Taking a shower — G. 15-30 gallons

2. Watering the lawn — B. 180 gallons

3. Washing the dishes — J. 9-20 gallons

4. Washing clothes — A. 30 gallons

5. Flushing the toilet — C. 4-7 gallons

6. Brushing teeth — 1. 1 gallon

7. Drinking — D. %2 gallon

8. Producing one ton of steel — E 62,600 gallons

9. Processing one can of fruit or vegetables — H. 9.3 gallons

10. Manufacturing a new car and its four tires — E. 39,090 gallons

Activity courtesy of U.S. EPA: www.epa.gov/safewater/kids/pdfs/activity_grades_4-8_funfactsmatchinggame.pdf

2. Your Community

Communities tend to have people with common interests living in an area together. By becoming involved
in your community, you are likely to become involved with people interested in the same activities. Volunteering
is one way to make a difference in your community and a great way to meet people interested in the same
things as you. By volunteering in your community, you will help make a difference in Indiana’s environment.
Finding the right place to volunteer will depend on what you and your family enjoy. Do you like to go for
walks, explore streams, or go to a playground? You could volunteer at a park, join a clean stream event, or
pick up trash at the playground. Volunteering in your community can be done by joining a group of volunteers
or by doing it with your family.

Possible Follow-up Questions:
1. Contact your town to learn how much water your community uses a week, a month, a year?
2. After you answer question one, ask about how much water does one person use per day?
3. Did your community recycle more pounds of paper, glass, metal, plastic this year or last year?
4. What jobs are there in the environmental field in your community?

Hints: Hydrologist; Education; Landfill Inspector; Air Inspector; Chemist; Biologist; Engineer;
Waste Water Treatment Operator; Park Manager







Glossary of Terms

Air

A mixture of gases found in the atmosphere around the earth that is comprised of oxygen, nitrogen, hydrogen,
carbon dioxide and other trace gases.

Biodegradable
Products that are capable of being broken down into harmless products by microorganisms as will as other living things.

Compost
The fertilizing mixture of decomposed organic material.

Environment
The conditions that surround one; surroundings.

Environmental Scientist
A scientist who studies the environment and works to protect it.

Hazardous Waste
Any type of waste that is or can be harmful to the environment or to humans.

Idling

To run at low power.

Landfill

A specially engineered site where waste is buried.

Natural Resources
Materials supplied by nature that are useful or necessary for life, such as minerals, water, and wood.

Non-point source pollution
An unconfined, usually broad, discharge or emission; Examples would be runoff from agricultural fields and streets
and air deposition of chemicals.

Nonrenewable resources
Resources that do not replenish themselves soon after being used.

Point-source pollution
An identifiable and confined discharge or emission point for one or more pollutants

Pollutant
A waste material that contaminates air, soil, or water.




Raw Material
Processed material that can be converted by manufacture, processing, or combination into a new and useful product.

Recycle
To reuse or remanufacture a material into products after the material has served its original purpose.

Renewable Resources
Resources that replenish themselves naturally or can be created.

Solid Waste

Garbage, construction debris, commercial refuse, and other discarded materials, that are not hazardous.

Solid Waste Reduction
The practice of reducing the amount of solid waste in residential, municipal, and industrial settings.

Transportation
An act, process, or instance of transporting.

Vermicompost
The cultivation of worms for use in composting.

Waste Stream
The waste material (trash) from a community.

Water Cycle
The continuous movement of water from ocean to air and land then back to the ocean in a cyclic patter.




