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Overview

Waste disposal is an issue that concerns all things, living and non-living.  The interaction between the materials that are disposed and the surrounding environment may have a disastrous effect if not handled properly.  This activity, modified from The Waste Hierarchy:  Where Is “Away”? (CEPUP 1993), introduces learners to the waste hierarchy, explores some of the risks and trade-offs involved, and presents case studies for consideration in designing a waste management program.   

Instructional Cluster

	· Sense of Purpose
Using case studies, learners apply knowledge of the waste hierarchy to construct a plan for their community
	· Eliciting Ideas

Learners consider the amount and types of trash they generate and how they handle it in relation to the waste hierarchy
	· Engaging Learners 

In groups rank the methods of waste management, consider a case study, devise a plan for waste management, and assess plans

	· Developing and Using  

Scientific Ideas 

Apply knowledge of the waste hierarchy and the waste stream to devise a plan for waste management 
	· Reflecting on Ideas   and Experiences 

	· Assessing Progress

Conduct an assessment of group plans focusing on inclusion of methods of waste disposal


	Objectives
· Learners will become familiar with the waste hierarchy

· Devise a plan to integrate four methods of waste disposal

· Understand that trade-offs are necessary and often involve risks 

· Know that reducing waste is the goal


	Materials

	
	· Trash bag loosely filled with paper

· poster paper 

· overhead of EPA waste hierarchy

· overhead of Energy values 

· overhead of desirable properties of materials for recycling

· case studies

· County plan comparison chart 

· Integrated Waste Management Plan


Background 

In the early 90’s, the average American generated 3.5# of municipal waste each day, which is about 100 gallons/week and 1300# per year!  In 1997, 1600# of trash was generated by each average American.  

The EPA proposed a Waste Hierarchy (see overhead) as a model for managing household and industrial wastes.  Knowledge of the meaning of each level of the Waste Hierarchy is intended to promote conscientious decision-making aimed at reducing the amount of waste generated.  

Source 

Reduction

Reuse/Recycle

Treatment (Incineration)
Burning of wastes under controlled high

temperatures and oxygen levels that results in 

the complete combustion of the wastes; not the 

same as burning leaves in the back yard or wood 

in a fireplace (CEPUP, p. 147).

Sanitary Landfill

 Method of disposing of solid wastes on land that places a clay 

and/or synthetic barrier at its base and sides to prevent harmful 

leachates from penetrating aquifers.  Heavy equipment compacts 

wastes into layers or cells and these are covered each day with

 6” layer of soil.  Sanitary landfills have leachate collection 

systems, methane gas controls, and environmental monitoring systems (CEPUP, p. 149).

Reducing the amount of waste generated at its source of production means that the amount of waste that has to be reused or recycled, incinerated, or sent to the landfill would be less.  Recycling reduces the amount of useful materials that are burned or sent to landfills and saves energy and natural resources.  One form of recycling is composting.  Recycled materials may be combined with other materials and thus reused.  Some aspects to be considered are a market demand for such products, the costs of shipping and processing these materials, the life expectancy of these materials, and the amount of waste produced during the recycling process.  

Treating materials chemically or through incineration will reduce the volume of waste sent to a landfill but may be costly.  The process does not completely eliminate waste.  Heavy metals are a problem, however they can be “fixed” or “stabilized” and added to other materials (such as concrete) as an alternative to being sent to a landfill.  Incineration also produces ash and emissions that may cause concerns.  Incineration may be an alternate source of energy.  Some materials (i.e. plastics) produce more energy when burned than coal (CEPUP, p. 54).  “Trash to ash to cash” incinerators produce energy (that is sold to electric companies) by burning municipal solid waste.  Decisions must be made as to whether materials are incinerated or recycled; the supply of these materials and economics play a role in making these decisions.

Landfills serve as a major source of controversy.  Sending waste to a landfill should be a “court of last resort” (CEPUP, p. 16).  Materials that should be sent to a landfill are those that cannot be handled in any other way (i.e. ash from incineration, nonrecyclable and noncombustible material).  The amount of waste deposited in landfills will affect its life span.  The volume and density as well as type of waste need to be considered.  Toxic materials send to special landfills are considered the responsibility of the owner.  In other words, the person who generated the waste, the person who deposits the waste, and the landfill owner are responsible for any future problems.  This is known as “from the cradle to the grave” (p. 16) and is one reason toxic landfills are so expensive.  

Another issue of vital importance is the placement of the landfill.  Cost, available resources, public attitudes, and public health are viable considerations that play a role in making decisions about the location of a landfill.  

For additional information see the reference and resource lists at the end of this lesson.

Procedure

1. Set the stage with a large trash bag filled with crumpled paper.  Ask the learners how many bags of trash they think they throw away in a week?  A month?  A year?   Imagine the pile of trash they generate.

2. Consider the types of trash we throw away – unused, broken, outdated, excess, by-products, manufacturing of products, etc.

3. Consider other types of trash:  commercial, industrial, manufacturing, etc.  

4. Discuss the concept of AWAY – where does waste go when we dispose of it?  Relate this to the pop bottle task.  List their ideas on the overhead or chalkboard in the order they give them.  These methods of waste disposal should include landfill, incinerator and other treatment, reusing or recycling, and source reduction.

5. In small groups, rank or prioritize the four methods based on importance; give reasons what they feel is importance and why they ranked them as they did.  Write these on poster paper and share the rankings with the class.

6. Discuss the similarities and differences between the groups’ rankings and why they think these occurred.  Suggest that the order of importance is based on how each individual perceives the waste problem and how the community deals with it (CEPUP, p. 7).  

7. Introduce the term “waste hierarchy”.  Ask learners what they think it means.  

8. Introduce and discuss the EPA waste hierarchy using the overhead transparency.  The size of the section in this hierarchy reflects the amount of waste resulting from each method.  In addition, the top level reflects the level of importance.

9. Discuss the pros and cons of each level.  Write these on the chalkboard in two columns under a heading for each section.  Notice that reuse/recycle are considered separately.

	Source Reduction
	Reuse 
	Recycle
	Incineration or other treatment
	Landfill

	Pro
	Con
	Pro
	Con
	Pro
	Con
	Pro
	Con
	Pro
	Con

	
	
	
	
	
	
	
	
	
	


10. Emphasize the idea that even when waste is incinerated, there is additional material that needs to be dealt with.  Generally this is in the form of ash and contains heavy metals that are considered hazardous waste.  

11. Introduce and discuss the concept of “waste stream”.  Choose one of the items that was listed in the discussion of what gets thrown away and follow it through from beginning until end.  Discuss the manufacture and resulting waste, method of disposal, and possible results.  

12. Present the Integrated Waste Management Plan sheet to the class and discuss the task.

13. Divide the class into four groups.  Each group will have a case study to be considered and used to create a group plan to manage the waste for their community.  

14. If time allows, share the group plans with the class.  Alternate assessment approach: Each group can assess their plan first, then have two groups trade plans and assess using the Assessment Tool.

Assessment:  Group plans may be assessed on the use of the waste hierarchy in consideration of the waste stream for each type of material, reduction of initial waste, reduction of volume of waste sent to the landfill, capture of energy, reduction of toxic or potentially hazardous materials, etc.  Groups self-assess and peer assess the plans.

National Research Council Science Education Standards

Professional Development

Professional Development Standard A  Professional development for teachers of science requires learning essential science content through the perspectives and methods of inquiry.

Professional Development Standard B  Professional development for teachers of science requires integrating knowledge of science, learning, pedagogy, and students; it also requires applying that knowledge to science teaching.

Teaching 

Teaching Standard A  Teachers of science plan an inquiry-based science program for their students.

· Select science content and adapt and design curricula to meet the interests, knowledge, understanding, abilities, and experiences of students. 

· Select teaching and assessment strategies that support the development of student understanding and nurture a community of science learners. 

Teaching Standard B  Teachers of science guide and facilitate learning. 

· Focus and support inquiries while interacting with students. 

· Orchestrate discourse among students about scientific ideas. 

· Challenge students to accept and share responsibility for their own learning. 

· Recognize and respond to student diversity and encourage all students to participate fully in science learning. 

· Encourage and model the skills of scientific inquiry, as well as the curiosity, openness to new ideas and data, and skepticism that characterize science.

Teaching Standard C  Teachers of science engage in ongoing assessment of their teaching and of student learning.

· Guide students in self-assessment.

Teaching Standard D  Teachers of science design and manage learning environments that provide students with the time, space, and resources needed for learning science.

· Structure the time available so that students are able to engage in extended investigations. 

· Create a setting for student work that is flexible and supportive of science inquiry. 

· Ensure a safe working environment. 

Teaching Standard E  Teachers of science develop communities of science learners that reflect the intellectual rigor of scientific inquiry and the attitudes and social values conducive to science learning.

· Display and demand respect for the diverse ideas, skills, and experiences of all students.

· Nurture collaboration among students. 

· Structure and facilitate ongoing formal and informal discussion based on a shared understanding of rules of scientific discourse. 

· Model and emphasize the skills, attitudes, and values of scientific inquiry.

Inquiry 
As a result of activities in grades 5-8, all students should develop understandings about scientific inquiry.

· Abilities necessary to do scientific inquiry 

Gather, analyze, and interpret data.

Develop descriptions and models using evidence.

Think critically and logically to make the relationships between evidence and explanations.

Recognize and analyze alternative explanations and prediction.

· Understandings about scientific inquiry

Content 
Content Standard F  Science in Personal and Social Perspectives

As a result of activities in grades 5-8, all students should develop understanding of

Populations, resources, and environments

Risks and benefits

Science and technology in society

Assessment

Assessment Standard C  The technical quality of the data collected is well matched to the decisions and actions taken on the basis of their interpretation.  

· The feature that is claimed to be measured is actually measured. 

· Assessment tasks are authentic. 

Assessment Standard D  Assessment practices must be fair.

· Assessment tasks must be set in a variety of contexts, be engaging to students with different interests and experiences, and must not assume the perspective or experience of a particular gender, racial, or ethnic group.

References
CEPUP, Lawrence Hall of Science.  University of California at Berkeley. 1993.  The Waste Hierarchy:  Where Is “Away”?. 

Resources
EPA Municipal Solid Waste Factbook

http://www.epa.gov/epaoswer/non-hw/muncpl/factbook/internet/index.htm#top

Integrated Waste Management Plan
Name







Date

The landfill that your community has been using for disposal of its solid waste is near capacity. Your responsibility is to review one of four case studies and share these with the other members of your group.  You will then design an integrated waste management plan for your community.   Here is some background information about the case:

· The landfill will be full in less than a year if the rate of disposal remains the same.

· The county board of supervisors has not been able to reach a decision on what needs to be done.   

· Expanding the existing landfill or creating a new landfill are options that have been considered, but of course no one wants these in their backyard.  

· These options will only temporarily solve this situation.  

To help you along the way, answer the following questions about the case study you are reading:

1. What were the waste management goals for this county?  





2. What methods do they use to reach these goals?

3. What makes this plan unique?  How are local conditions utilized?

4. How will the environment be affected?

5. What safeguards are in place to protect the environment from potentially toxic and hazardous substances?

6. If your job were to monitor the effect of this plan, what information would you want to collect?  

Share this information with your group.  Look for similarities and differences, strengths and weaknesses in the individual responses.  Use this information and the four methods of the waste hierarchy to design an integrated waste management plan for your community.  Consider the trade-offs and risks involved as your group creates a plan that attempts to reduce the volume of waste generated and sent to the landfill, the toxic content of the materials, and the amount of useful energy and materials extracted before they reach the end of the waste stream.  

You may present your plan in a manner you feel is most effective.  This chart may be used to help organize your thinking about the plan.

	Waste category


	Waste management method(s)
	Reason for choosing this method

	Paper


	
	

	Plastics


	
	

	Glass


	
	

	Yard wastes


	
	

	Metals


	
	


Explain your group’s plan and how it will reduce the amount of waste sent to the landfill.

Is It Really Away?  The Waste Hierarchy

Presentation Assessment Tool

	Date
	
	Name(s)

	Self Assessment


	
	Teacher Assessment
	
	Peer Assessment

	Does the plan consider the:
	Yes/No
	
	Does the plan consider the:
	Yes/No
	
	Does the plan consider the:
	Yes/No

	waste stream of the material
	
	
	waste stream of the material
	
	
	waste stream of the material
	

	reduction of initial waste
	
	
	reduction of initial waste
	
	
	reduction of initial waste
	

	reduction of volume of waste sent to the landfill
	
	
	reduction of volume of waste sent to the landfill
	
	
	reduction of volume of waste sent to the landfill
	

	reduction of toxic or potentially hazardous material
	
	
	reduction of toxic or potentially hazardous material
	
	
	reduction of toxic or potentially hazardous material
	

	reuse of material/item
	
	
	reuse of material/item
	
	
	reuse of material/item
	

	recyclability of material
	
	
	recyclability of material
	
	
	recyclability of material
	

	capture of energy
	
	
	capture of energy
	
	
	capture of energy
	

	Additional comments:


	
	Additional comments:


	
	Additional comments:




�





�





Reuse/Recycle


 Reuse within a system.  The 


   collection and treatment of a waste  


     product for use as a raw 


       material in the manufacture of 


        the same (close-loop recycling) 


          product or another product 


            (open-loop recycling) 


               (CEPUP, p. 149). 





Source Reduction


Refers to reducing the amount of waste generated that must be eventually discarded, including minimizing or eliminating toxic substances in products, 


minimizing volume of 


products, and extending 


products’ useful life 


(CEPUP, p, 150).
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