Talking Trash in Tucson A Middle School Curriculum on Recycling

Lesson 1

Lesson 1: Managing Solid Waste
Trash: It Lasts a Long Time!

At a Glance:
Students complete a worksheet while participating in a class discussion on solid waste management in Tucson. Next, students work in small groups to estimate the length of time it takes
specific materials to decompose in a landfill. After considering the alternatives to landfilling
all of our trash, such as reducing, reusing and recycling, students describe their concluding
thoughts about waste management practices in our community in a "Letter to the Editor."

Arizona Department of Education Academic Standards:
Please refer to the Arizona Department of Education Academic Standards section for the ADE
standards addressed by this lesson.

Learning Objectives:
Students will be able to:
* compare their estimates with scientific data about the length of time it takes for some
trash items to decompose in a landfill.
* define reduce, reuse, recycle, and compost.
* describe how reducing, reusing, recycling, and composting can decrease the amount of
trash that goes to the landfill.
* explain how reducing, reusing and recycling help to save natural resources.

Materials:
o Student Worksheet: How Long Does Trash Last? – photocopy one per student
o Display Sheet: Los Reales Landfill – use a Smart Board or overhead projector
o Display Sheet: Trash Decomposition Times - use a Smart Board or overhead projector
o Display Sheet: Trash Decomposition Timeline - use a Smart Board or overhead projector
o Display Items
•
•
•
•
•
•
•
•
•
•

aluminum soda can
banana peel
cotton rag
glass bottle
leather boot
paper bag
plastic 6-pack rings
plastic water bottle
steel/tin can (soup or vegetable can)
Styrofoam cup
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Lesson 1

Lesson 1: Trash: It Lasts a Long Time! (continued)

Procedure:
Part 1: Solid Waste Management Using a Landfill
1. Hand out the Student Worksheet: How Long Does Trash Last?. Instruct students to answer
Questions 1-7 during the class discussion. If they don’t complete the questions during the
discussion, there will be time later in the lesson.
2. Direct the students’ attention to the display of “trash” items in the classroom, as noted in
the Display Items list. Tell students that these items are examples of what is termed “solid
waste”. Explain that every town or city must have a “solid waste management” system
to handle the collection, transport, processing or disposal, managing and monitoring of
solid waste. In Tucson, solid waste is managed by City of Tucson Environmental Services.
Ask students to name other items (in addition to those on display) from home or school
that may “flow” into the Tucson “waste stream” (the total flow of solid waste from homes,
businesses, institutions, and manufacturing plants to final disposal.) (Note: Part of the solid waste management plan provided by City of Tucson Environmental Services includes
a recycling program, Do More Blue. If students bring up recycling at this point, briefly
discuss it here, but save the full discussion for Part 2 of this lesson.)
3. Ask students the following questions:
• What happens after you throw something away in the trash? Where does it go? (Answers
should identify the different steps - for example, after throwing my old socks away in the
trashcan in my kitchen, I emptied the bag into a large trash barrel outside. On a certain
day of the week, the trash barrel is wheeled to the end of the driveway. Then, a truck
comes to pick it up. The truck takes it to the landfill where it is buried.)
• What is a landfill? (a carefully designed structure built into the ground in which trash is
isolated from the environment; a plastic liner is used to prevent groundwater pollution,
and the trash is periodically covered with sand or similar material and compacted.)
• What is the name of the landfill used by the city of Tucson? (Los Reales Landfill)
4. Using either a Smart Board or overhead projector, show the class the Display Sheet:
Los Reales Landfill. Ask students if any of them have ever been to this landfill. The Los
Reales Landfill covers approximately 350 acres. That’s the size of 270 football fields put
together end to end! It’s located south of Los Reales Road between Craycroft and Swan
Roads. About 1500 tons of garbage a day are dumped, compacted and buried in the
landfill. If more time is available, discuss the landfill in more detail, including: the placement of a bottom liner; the collection of leachate (water that has percolated through the
landfill); and the collection of methane gas produced within the landfill that is used to
power homes in Tucson.
5. Tell students that the materials you have collected are samples of items that are sometimes tossed into the trash and end up in a landfill such as Los Reales. Ask the students:
• What will happen to these items if they end up in the landfill?
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Lesson 1

Lesson 1: Trash: It Lasts a Long Time! (continued)

6. Have a discussion about decomposition. (Decomposition is the process by which a substance is broken down into component parts or basic elements under the proper conditions of light, air, and moisture.) Ask students:
• Does a lot of decomposition occur within the landfill? Explain.
Explain that when a landfill is constructed, the goal is to bury the trash so that it will be
isolated from groundwater (using a plastic liner along the bottom), will be kept dry, and
will not be in contact with air (by being covered with dirt daily). Under these conditions,
trash will not decompose much.
7. Ask the following questions:
• Which of these trash items do you think will take the shortest time to decompose? Why?
• Will all the items decompose immediately or will they continue to take up space in the
landfill? Explain.
• Which items, if any, will never decompose? Why?
8. Arrange students into small groups of 3 to 4 students. Instruct students to look at the table
in Question 8 on the Student Worksheet. (You might want to display the table using a
Smart Board or overhead projector.) Ask students to think about how long each of the
items on display might last when buried in a landfill. Point out to students that there is not
necessarily a “right answer” because various conditions (such as amount of moisture or
heat) could result in some items decomposing more or less quickly.
9. Using a Smart Board or overhead projector, show the class the Display Sheet: Trash
Decomposition Times. Tell each group to use the times displayed and come to a consensus
agreement about their “best guess” of the decomposition time of each of the trash
items. Students should record these times in the appropriate column in the table on their
worksheet.
10. In the next column, have students record the numbers 1-10 to correctly sequence the
list in order from shortest to longest decomposition time. While waiting for all groups to
finish, students can complete their answers to Questions 1-6 if needed.
11. Ask the groups to share their lists in the sequence they agreed upon. Display the Student
Worksheet again using the Smart Board or overhead projector and record the number
next to the appropriate trash item. Do the same for the other groups. Ask students how
they made some of their decisions. Draw students' attention to the discrepancies in
the list. For example: Why did some groups choose to list the sheet of paper before the
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Lesson 1

Lesson 1: Trash: It Lasts a Long Time! (continued)

banana peel? At the conclusion of the discussion, reveal to students the best estimates of
scientists who study decomposition of trash in landfills, who suggest the following as the
most probable sequence:
1. banana peel
2. paper bag
3. cotton rag
4. leather boot
5. steel/tin can (soup or vegetable can)
6. aluminum soda can
7. plastic 6-pack rings
8. plastic water bottle
9. Styrofoam cup
10. glass bottle
Students should number the correct order in the appropriate column on the Student
Worksheet.
12. Next, using a Smart Board or overhead projector, show the class the Display Sheet: Trash
Decomposition Timeline. This timeline shows the actual amounts of time expected for
each of the display items to decompose, if ever. After a brief discussion, have students
record the scientists’ estimations in the appropriate column.
13. Ask students to share their thoughts as to why they feel their sequence may not agree
with the scientists’ list. Point out that it is acceptable for scientists to have different conclusions if these are supported by good evidence.
Part 2: Options for Solid Waste Management – Reduce, Reuse, Recycle, Compost
1. Based on Part 1, discuss the following questions:
• What does the data (the scientists’ approximations of decomposition time) tell you about
landfills?
• Do items continue to decompose and make room for new garbage or will landfills eventually fill up?
• Do the trash “life spans” say anything to you about the importance of limiting the production of solid waste by a community?
2. Tell students that the Los Reales Landfill is expected to be full in approximately 60 years.
Ask the students the following questions:
• Where will our trash go when the Los Reales Landfill is filled?
• What can we do to prolong the life of the landfill and prevent it from filling up so quickly?
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Lesson 1

Lesson 1: Trash: It Lasts a Long Time! (continued)

3. Discuss the 3Rs: Reduce, Reuse, Recycle. Ask students to define each, and record their
answers in Question 9 on the Student Worksheet.
• Reduce - The process of decreasing the amount of waste generated.
• Reuse - The process of using an object more than once in its same form for the same
purpose or for different purposes to extend the life of the object.
• Recycle - The process of collecting, sorting, processing, and using already manufactured materials for remanufacturing of new products.
4. In addition, food waste and yard trimmings can be composted to save space in the landfill.
Ask if any students compost at home and have them describe the process. Composting is
the process of collecting organic waste and storing it under conditions designed to help it
break down naturally. This resulting compost can then be used as a natural fertilizer. Have
students define compost in Question 9 on the Student Worksheet.
5. Refer to the Display Items and/or the list of garbage items in the table from Question 8
on the Student Worksheet. Ask students to share ideas of how they could use the 3Rs and
composting to keep each item from going into a landfill. Think about what’s being done at
home, school, or in the community. Have students record their answers in the last column
of the table.
6. Ask students for other reasons why it’s important to decrease the amount of waste going
into the Los Reales Landfill. Focus on these additional reasons:
• To save natural resources.
o Natural resources are the raw materials and energy that we get from nature.
• Renewable natural resources (e.g., plants, animals, sunlight) can be renewed,
restored, or regenerated by natural ecological cycles or sound management
practices.
• Non-renewable natural resources (e.g., petroleum, coal, copper) are materials
that are considered finite in amount, or exhaustible because of their scarcity, the
great length of time required for their formation, or their rapid depletion.
• To save desert land.
o If the Los Reales Landfill becomes full, clearing land to develop a new landfill will
destroy the natural desert environment. The land as well as the plants and animals that
inhabit the area are all natural resources.
• To save money.
o It costs approximately $6 million per year to operate the Los Reales Landfill.
o If a new landfill needs to be developed, it will cost money to purchase the land. In
addition, as Tucson grows, that land will be located further away from the city center,
resulting in higher costs of transportation to and from the landfill.
City of Tucson Recycling Education Program
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Lesson 1: Trash: It Lasts a Long Time! (continued)

7. Give students time to complete Question 11 on the Student Worksheet, and finish any other
questions if needed.
Part 3: Write a Letter to the Editor
1. Read students the following prompt (you may want to post this using a Smart Board or
overhead projector):
The Los Reales Landfill will soon fill up if Tucson continues to throw away so much garbage.
Community leaders are searching for another site to develop as a new landfill. The local
newspaper is encouraging readers to write a letter to the editor about this issue. Be sure to
include facts as well as your opinions about solid waste management in Tucson.
2. Explain to students that they will each write a Letter to the Editor based on this prompt.
They need to include the following vocabulary words: solid waste management, waste
stream, Los Reales Landfill, reduce, reuse, recycle, compost, natural resources. (Note:
Decide in advance if class time will be allotted to work on the letter, or if the letter will be
written as a homework assignment.)
Extension Ideas:
• Do a simple decomposition activity at school or at home. Here’s a link to get started:
http://scene.asu.edu/habitat/activities/decomposers.html.
•

Learn how to compost at home or at school at
www.tucsonorganicgardeners.org/compostinginformation.htm.

•

Visit the Los Reales Landfill. For additional information, go to
tucsonaz.gov/es/los-reales-landfill or call 520-791-4183.

•

Submit the best “Letters to the Editor” to the local newspaper or the school newsletter.
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Student Worksheet: How Long Does Trash Last?
Name:___________________________________ Class/Period________Date______________
Instructions: Read and record a response for each question below as directed by your
teacher.
1. What is the waste stream?

2. How does Tucson manage its solid waste?

3. Describe the features of a landfill.

4. What will happen to the trash items on display if they end up in the landfill?

5. Which item do you think will take the shortest time to decompose?

6. Will all the items decompose immediately or will they continue to take up space
in the landfill? Explain.

7. Which items, if any, will never decompose?
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Lesson 1

Student Worksheet: How Long Does Trash Last? (continued)
8. Complete the table below. In the first column, work with your group to estimate the time that
each item of trash might take to decompose in a landfill based on the time ranges provided by
your teacher. In the second column, number the items in order from fastest to slowest decomposition rates (1-10). Complete the additional columns at the direction of your teacher.
Trash Item

Group
Concensus
Decomposition
Times

Group
Concensus
Decomposition
Order
(shortest to
longest, 1-10)

Decomposition
Time
Estimated
by Scientists

Decomposition
Order
Estimated
by Scientists
(shortest to
longest, 1-10)

Options
(Reduce, Reuse,
Recycle, Compost)

Aluminum
soda can
Banana peel
Cotton rag
Glass bottle
Leather boot
Paper bag
Plastic
6-pack rings
Plastic water
bottle
Steel/tin can
Styrofoam cup

9. Define each of the following options for solid waste management.
a. Reduce:

b. Reuse:

c. Recycle:

d. Compost:
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Student Worksheet: How Long Does Trash Last? (continued)
10. Complete the Options column of the above table by deciding if you can reduce, reuse,
recycle or compost each item instead of throwing it in the trash. (Note: There may be more
than one option, or no option.)

11. List four different trash items and the natural resource from which each is derived. Indicate
if the natural resource is renewable or non-renewable.
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Display Sheet: Los Reales Landfill

Methane collection system
Daily cover
Compacted garbage
Plastic Liner
Leachate collection system
Clay barrier
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Lesson 1

Display Sheet: Trash Decomposition Times

Instructions: Work with your group to estimate the time that each
item of trash might take to decompose in a landfill. Record these times
in the appropriate column in the table in the Student Worksheet: How
Long Does Trash Last?.

• 3 to 4 weeks
• 1 month
• 5 months
• 40 to 50 years
• 80 to 100 years
• 200 to 500 years
• 450 years
• 1 million years
• unknown? forever?
• unknown? forever?
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Display Sheet: Trash Decomposition Timeline

STYROFOAM
AND GLASS

COTTON RAG

STEEL/TIN CAN

PLASTIC SIX
PACK RINGS

BANANA PEEL

PLASTIC
BOTTLE
LEATHER BOOT
PAPER BAG
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