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©Susan Salterberg and the Center for Energy and Environmental Education, University of Northern Iowa 
WR teacher training 2003-2004/Lessons for CD-Jan. 2004/Lesson—Oral history 

• Grade level: 
Middle School, High School  

• Subject areas: 
Math, Science  

• Instructional strategies (from Classroom Instruction That Works—Research-
Based Strategies for Increasing Student Achievement by Robert J. Marzano, 
Debra J. Pickering, Jane E. Pollock) 
Identifying similarities and differences 
Summarizing and note taking 
Homework and practice 
Nonlinguistic representations 
Cooperative learning 
Cues, Questions and Advance Organizers 

• Estimated duration: 
Preparation time: 20 minutes 
Session: 2, 40 minute sessions  
Homework:  40 minutes 

• Setting:  Classroom 
• Skills: 

Comparing similarities and differences, discussing, interpreting, investigating,  
recording, researching 

• Vocabulary: 
Municipal Solid Waste (MSW), generation, volume reduction, waste reduction, 
source reduction, Iowa Code, toxic constituents 

 
Summary 
Students collect data and create graphs to visually see the changes in waste generation, 
discards, and recovery rates from 1960 to 2000.  
 
Objectives 
Students will:  
• Use what they already know about recycling and reuse to learn about waste reduction. 
• Research, using handouts and the Internet. 
• Graph the data.   
• Compare similarities and differences of lifestyles and waste habits 40 years ago 

versus today through research, graphing, and class discussion. 
• Discuss significance of the findings. 

Materials  
• Attachments A.1-A.3 and B 
• World Wide Web or printouts of the information on the web 
• Pencils 
• Graph paper (optional) or graphing software 



• Stuff: The Secret Lives of Everyday Things by Ryan and Durning (Optional—This 
book is used for question 8 of the quiz found in Attachment A.1a.) 

 
Background 
The “Reduce, Reuse, Recycle” hierarchy has been turned on its head. "Recycling" has 
received an overwhelming amount of attention across the nation, while "reduction" and 
"reuse" have taken a back seat.   
 
So what does it mean to "reduce waste?" Simply, it's preventing the generation of waste. 
 

• Soft drink can manufacturers have reduced aluminum waste by redesigning cans to 
use less aluminum.   

 
• When we use canvas bags at the grocery store, we are reducing paper or plastic 

waste by voluntarily changing our behavior.  
 

• When we use non-toxic cleaning supplies, we are reducing the need, and therefore 
the production, of toxic constituents. 

 
Waste reduction is better than recycling because it's preventative. You don't have to 
deal with waste if you don't generate it.  In a similar way, Americans who are interested 
in maintaining good health focus on “prevention” of disease rather than treatment.  
Certainly, recycling of waste is a better option than landfilling, but reduction—or waste 
prevention—is preferred over recycling (1997 Groundwater Protection Act).      
 
This lesson uses information from the Environmental Protection Agency to help students 
determine the history and trends of America’s waste generation. 
 
Procedure 
The Activity  
1) Distribute worksheet, Attachment A.1a and handout, Attachment A.2 and A.3. 
 
2) Break into small groups and complete the handout. Optional:  Have students access 

the Iowa Code on the Internet in lieu of using Attachment A.3.  
[http://www.legis.state.ia.us/IACODE/2003/455B/301A.html] (Section 455B.301). 

 
3) Discuss as a class, ensuring that students understand: 

• The difference between recycling/reuse and waste reduction  
• That waste reduction is the most preferred waste management strategy because it 

prevents air and water pollution, global warming and other environmental 
problems.  

 
4) Break into small groups and log onto www.epa.gov/rcraonline. From there, click on 

“Advance search.” Then search for number 51005, which is Municipal Solid Waste in 
the United States:  2001 Facts and Figures. Note: Hard copies of this 170-page 
report are available, free of charge, from the EPA RCRA Hotline at 1-800-424-9346.  
Allow four weeks for delivery. 

 



5) Complete handout #2, Attachment B.1.  Note:  Answers are found on pages 2 and 4 
in charts ES-1, ES-2, and ES-3. 

 
6) Ask students to question what is unclear and clarify those things. For example, what 

is the meaning of waste generated versus waste discarded.  (Waste generated 
includes waste products that are recycled or composted. Waste discarded includes is 
the amount of waste thrown away after recycling and composting.)  Then ask students 
to predict how graphs will look prior to creating graphs. 

 
7) Create the following graphs, either using a computer program or with graph paper. 

(Note: This could be assigned as homework.) 
• MSW Generation Rates Per Person 1960 to 2000 
• MSW Generation Rates in the U.S. 1960 to 2000 
• Population in the U.S. 1960 to 2000 
• MSW Recycling and Composting Rates in the U.S. 1960 to 2000 
• MSW Discards Per Person 1960 to 2000 
• MSW Discards in the U.S. 1960 to 2000 

 
8) Discuss the significance of the findings to make the data meaningful. Here are the 

main points students should understand: 
• Waste generation continues to increase 
• U.S. population has increased 34% since 1960, adding to the amount of waste 

generated  
• Recycling and composting have been enormously successful—especially from 

1980 to 2000. It appears, however, that the recycling rate is leveling out.  
• Pounds discarded  per person increased significantly from 1960 to 1980, but 

appears to be leveling out thanks to successes in recycling and composting 
• Pounds discarded as a nation continue to increase due to a 34% increase in U.S. 

population from 1960 to 2000.  
 
Assessment 
Complete handout, Attachment B. 
 
Extensions 
Review other MSW data from the Characterization of Municipal Solid Waste in the 
United States: 2001 Facts and Figures and create various types of graphs and/or 
diagrams. 
 
Resources 
www.epa.gov/rcraonline. From there, click on “Advance search.” Then search for 
number 51005, which is Municipal Solid Waste in the United States:  2001 Facts and 
Figures. Note: Hard copies of this 170-page report are available, free of charge, from the 
EPA RCRA Hotline at 1-800-424-9346.   
 
[http://www.legis.state.ia.us/IACODE/2003/455B/301A.html] Code of Iowa, Section 
455B.301A 
 
Ryan, John C. and Alan Thein Durning. Stuff: The Secret Lives of Everyday Things, 
Seattle, WA:  Northwest Environment Watch. 1997. 



Attachment A.1a 
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Instructions:  If you need assistance in completing this handout, refer to “Waste 
Definitions” and “Iowa Code Solid Waste Management Policy” handouts. 
 
1) When white paper is made into newspaper, and plastic milk jugs are made into plastic 

lumber, what is the process called?  _______________________   Name two other 
examples of this process?  _____________________________________ 
 

2) Hand-me-down clothes are an example of what waste management strategy? _______ 
 
3) What is the working definition of waste reduction (reduce)? ____________________ 

 
____________________________________________________________________ 

 
4) The Iowa State Legislature has developed a waste management hierarchy (see Iowa 

Code, Section 455B.301A). What is the most preferred management strategy?  
 

 _______________________________ 
 

5) Recycling and reuse fall in the hierarchy after _________________________ and 
before ___________________________________________________________. 
 

6) Two other terms for “volume reduction at the source” include: 
 
___________________________ and __________________________ 
 

7) Why do you think reduction is first in the state’s hierarchy, followed by recycling and 
reuse? 
 
______________________________________________________________ 
 
______________________________________________________________ 
 

8) How is a pop can an example of waste reduction (see page 64, Stuff: The Secret Lives 
of Everyday Things). 
 
______________________________________________________________ 
 
______________________________________________________________ 
 

9) An example of a voluntary or imposed behavior change that results in waste reduction 
is ________________________. 

 
10) Using an “Eco-cleaner” that has no warnings on the label is an example of what type 

of waste reduction? _________________________________________ 
 



 
Attachment A.1b 
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1) Recycling; pop cans made into pop cans again, glass bottles made into glass bottles or 

glasphalt (asphalt and glass mixed together) 
 

2) Reuse 
 
3) Prevent the generation of waste 
 
4) Volume reduction at the source 
 
5) Volume reduction at the source; combustion and landfilling 
 
6) Waste reduction; source reduction; reduction 
 
7)  Answers may vary, but should indicate that waste reduction is best for the 

environment. (It prevents air and water pollution, global warming and other 
environmental problems.)  

 
8) Redesigning a product so that less material is used. Also acceptable:  cans bowed in at 

the bottom to support the can’s thin wall, cans tapered at the top to save aluminum 
 
9) One of many acceptable answers is gas rationing 
 
10) Reduction in the use of toxic constituents 

 



Attachment A.2 
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Working definition:  To use again after re-processing   
 
Formal definition:     The process of collecting, sorting, cleansing, treating and reconstituting 
materials that would otherwise become solid waste, and returning them into the economic 
mainstream in the form of raw material for new, reused, or reconstituted products which meet the 
quality standards necessary to be in the marketplace. Retrieved 6/3/03 at  
http://eetd.LBL.gov/EA/Buildings/BNordman/C/consmain.html, p. 11. 
 
Examples:  Newspapers and plastic milk jugs  

������������������������
Working definition:  To use again in original condition  
 
Formal definition:  A form of disposal that uses a discard item again as itself. Reuse generally 
thrives in decentralized locations that serve local markets. Nearly everything reusable can be 
scrapped, but once it is scrapped, it can no longer be reused.  Retrieved 6/3/03 at 
http://eetd.LBL.gov/EA/Buildings/BNordman/C/consmain.html, p. 14. 
 
Examples:  Hand-me-down clothes and coffee cans used to store nails 
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Working definition:  Prevent generation of waste  
 
Formal definition:    Any action that avoids the creation of waste by reducing waste at the 
source, including redesigning of products or packaging so that less material is used; making 
voluntary or imposed behavior changes in the use of materials; or increasing durability or 
reusability of materials… Also includes reduction of the use of toxic constituents. This action is 
intended to conserve resources, promote efficiency, and reduce pollution. Retrieved 6/3/03 at 
http://eetd.LBL.gov/EA/Buildings/BNordman/C/consmain.html, p. 11-13. 
 
Other terms: Source reduction, waste reduction, volume reduction at the source 

 
Examples:  Lightweighting of plastic bags and aluminum cans, not buying a t-shirt or TV based 
on identified needs, rationing of coffee, buying products with less packaging (such as cereal in a 
15-oz. bag instead of cereal in individual serving sizes), and using baking soda or vinegar to 
clean instead of bleach are examples of waste reduction. 



Attachment A.3 
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455B.301A  Declaration of policy. 

1.  The protection of the health, safety, and welfare of Iowans and the protection of the 
environment require the safe and sanitary disposal of solid wastes. An effective and efficient 
solid waste disposal program protects the environment and the public, and provides the most 
practical and beneficial use of the material and energy values of solid waste. While recognizing 
the continuing necessity for the existence of landfills, alternative methods of managing solid 
waste and a reduction in the reliance upon land disposal of solid waste are encouraged. In the 
promotion of these goals, the following waste management hierarchy in descending order of 
preference, is established as the solid waste management policy of the state:  

a.  Volume reduction at the source.  

b.  Recycling and reuse.  

c.  Other approved techniques of solid waste management including, but not limited to, 
combustion with energy recovery, combustion for waste disposal, and disposal in sanitary 
landfills.  

2.  In the implementation of the solid waste management policy, the state shall:  

a.  Establish and maintain a cooperative state and local program of project planning, and 
technical and financial assistance to encourage comprehensive solid waste management.  

b.  Utilize the capabilities of private enterprise as well as the services of public agencies to 
accomplish the desired objectives of an effective solid waste management program.  

Section History: Recent form 

  87 Acts, ch 225, §405; 94 Acts, ch 1177, §1  

 

Previous Section 455B.301 

Next Section 455B.302 

 
Retrieved November 27, 2004 at [http://www.legis.state.ia.us/IACODE/2003/455B/301A.html]. 



Attachment B.1 
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1) How many pounds of waste were generated per person per day in… 

1960:  ____ 
1970:  ____ 

1980:  ____ 
1990:  ____ 

2000:  ____ 

 
2)  How many tons of waste were generated in the United States per year in… 

1960:  ____ 
1970:  ____ 

1980:  ____ 
1990:  ____ 

2000:  ____ 

 
3) What was the population of the U.S. in… 

1960:  ____________ 
1970:  ____________ 

1980:  ____________ 
1990:  ____________ 

2000:  ____________ 

 
4) How many pounds of waste were discarded (i.e., “Discards after Recovery”) per person per 

day in… 
1960:  ____ 
1970:  ____ 

1980:  ____ 
1990:  ____ 

2000:  ____ 

 
5) How many tons of waste were discarded in the United States per year in… 

1960:  ____ 
1970:  ____ 

1980:  ____ 
1990:  ____ 

2000:  ____ 

 
6) What percent of waste was recovered (recycled and composted) in… 

1960:  ____ 
1970:  ____ 

1980:  ____ 
1990:  ____ 

2000:  ____ 

 
7)  Create the following line or bar graphs, either using a computer program or with graph 

paper: 
• MSW Generation Rates Per Person 1960 to 2000 
• MSW Generation Rates in the U.S. 1960 to 2000 
• Population in the U.S. 1960 to 2000 
• MSW Recycling and Composting Rates in the U.S. 1960 to 2000 
• MSW Discards Per Person 1960 to 2000 
• MSW Discards in the U.S. 1960 to 2000 

 



Attachment B.2 
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1) How many pounds of waste were generated per person per day in… 

1960:  2.7 
1970:  3.3 

1980:  3.7 
1990:  4.5   

2000:  4.5 

 
2)  How many tons of waste were generated in the United States per year in… 

1960:  88.1 million  
1970:  121.1 M 

1980:  151.6 M 
1990:  205.2 M 

2000:  232 M 

 
3) What was the population of the U.S. in… 

1960:  179,979,000 
1970:  203,984,000 

1980:  227,255,000 
1990:  249,907,000 

2000:  281,422,000 

 
4) How many pounds of waste were discarded per person per day (i.e., “Discards after 

Recovery”) in… 
1960:  2.5 
1970:  3 

1980:  3.3 
1990:  3.8 

2000:  3.2 

 
5) How many tons of waste were discarded in the United States per year in… 

1960:  82.5 M 
1970:  113.1 M 

1980:  137 M 
1990:  171.9 M 

2000:  164.3 M 

 
6) What percent of waste was recovered (recycled and composted) in… 

1960:  6.4% 
1970:  6.6% 

1980:  9.6% 
1990:  16.2% 

2000:  29.2% 

 
7) Create the following line or bar graphs, either using a computer program or with graph paper: 

• MSW Generation Rates Per Person 1960 to 2000 
• MSW Generation Rates in the U.S. 1960 to 2000 
• Population in the U.S. 1960 to 2000 
• MSW Recycling and Composting Rates in the U.S. 1960 to 2000 
• MSW Discards Per Person 1960 to 2000 
• MSW Discards in the U.S. 1960 to 2000 


