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Course:
AG-NR-03.411

Natural Resources Management

Unit 6:
Land Use and Waste Management
Lesson 2:
Solid Waste

Georgia Performance Standards:
AG-NR-6b, AG-NR-6c

ACADEMIC STANDARDS
ELA9LSV1, ELA9LSV2, SCSh2, SCSh9, SEV2

Objectives: 
1. 
Explain how solid waste can be reduced and/or reused.

2. 
List the types of solid waste materials that can be recycled.

3.
Assess how various materials or products may be reduced, 

reused, and/or recycled.

Teaching Time:

2 Hours

Grades: 9-12

Essential Question: How can waste be managed?

Unit Understandings, Themes, and Concepts:

Students will gain an understanding of how to dispose of and manage waste through reducing, reusing, and recycling.

Primary Learning Goals:

Students will be able to explain how waste is managed, as well as the different methods of doing so.

References:

Applied Environmental Science, The National Council for Agricultural Education.  FFA Supply Catalog.  1-888-332-2668.  Indianapolis, IN.  1996.

Gillespie, J.R.  Modern Livestock and Poultry Production, Delmar Publications.
Materials and Equipment:

See above reference for materials.

PowerPoints:

Web Resources:

Interactives:  Garbage


www.learner.org/interactives/garbage/solidwaste.html
Georgia Performance Standards:

AG-NR-6.  Students will identify sources of waste and describe methods and procedures for managing waste that minimize environmental impact.

b.
Interpret the effect waste disposal has on soil properties and characteristics.

c.
Consider ways soil degradation could be limited.

Academic Standards:
ELA9LSV1  The student participates in student-to-teacher, student-to-student, and group verbal interactions. 

ELA9LSV2  The student formulates reasoned judgments about written and oral communication in various media genres. The student delivers focused, coherent, and polished presentations that convey a clear and distinct perspective, demonstrate solid reasoning, and combine traditional rhetorical strategies of narration, exposition, persuasion, and description. 

SCSh2  Students will investigate the flow of energy and cycling of matter within an ecosystem and relate these phenomena to human society. 

SCSh9  Students will enhance reading in all curriculum areas.

SEV 2  Students will demonstrate an understanding that the Earth is one interconnected system.
Teaching Procedure

Introduction and Mental Set

Each year in the United States, it is estimated that 200 million tons of materials are generated in the municipal waste stream by the total population. About 67 % of the materials in the solid waste stream are discarded in landfills, which has contributed to the rapid decline in the amount of available landfill space in the United States.
The issues of landfill closing and “how to safely manage solid waste” are common problems facing many communities, including ours. As a member of our city council (county board), you have just learned that the local landfill will be full in two to five years unless the community can figure out a plan to reduce the volume of solid waste that is generated and save landfill space. To compound this problem, the state has issued a new solid waste mandate: Communities must reduce their annual volume of solid waste by 50 % within five years. The good news is, that if a reduction in the volume of waste can be accomplished, it may extend the capacity of the landfill by as much as 15 years. You are placed on a committee to help look at solutions.
What is the problem to be solved?
How can a community save the landfill and meet the state mandate, which is to reduce solid waste by 50 % within five years?

To help solve this problem, what additional information would you need about reducing solid waste? What questions do you have? What research information might you need? What ideas do you have about preventing solid waste?

1.
How much of the materials in the municipal waste stream      
may be recovered?


2.
How can solid waste be reduced before it reaches the 




landfill?

3.
How can products or containers be reused to prevent 


   

waste?

4.
What types of solid waste materials can be recycled?


5.
What new products may be made from recycled material?

Discussion 

1.
How much of the materials in the municipal waste stream may be recovered?

Transparency Master 1: Materials Generated in the Municipal Waste Stream

Have students discuss examples of the solid waste materials on the pie chart.

Transparency Master 2: Recovery of Municipal Solid Waste

Several materials potentially can be recovered from the municipal waste stream for composting and/or recycling. TM-1 depicts the contents in the total municipal waste stream. The materials are shown in millions of tons of the municipal waste stream before recovery.

In the United States, consumers generate 73.3 million tons of paper and paperboard which is 37.5 % of the waste stream. Plastics and metals are each about 8.3 % of the waste stream, at about 16.2 million tons each.  Organic food and yard wastes make up 24.6 % of the waste stream, or 48.2 million tons.
Since 1990, the recovery of total materials has almost doubled in the

United States. TM-2 shows that 17.2 % of the municipal solid waste was recovered for composting or recycling in 1990. EPA estimates that about 30 percent of municipal solid waste may be recovered.

In contrast is Japan, an island country, where sites for landfills are scarce. Japan leads the world in waste reduction, by recycling 66 % of its bottles, 55 % of its steel, and 80 % of its aluminum cans. That is at least double the recycling rates in the United States, where 29 % of the glass is recycled, 19 % of its total metals, and 38 % of the aluminum cans.
The term waste management seems to imply that solid waste is

present, and that disposal of the waste is necessary. However, waste

management includes prevention measures - methods or strategies to


reduce the total volume of solid waste that is generated each day. There are three basic strategies to preventing and reducing solid waste before it reaches the landfill, known as the “Three R’s”: To Reduce, Reuse, and Recycle.
2.
How can solid waste be reduced before it reaches a landfill?

Transparency Master 3: Solid Waste Prevention and Reduction Strategies: The Three R=s

Have students investigate how manufacturers exchange waste with other manufacturers.

Transparency Master 4: Composting

The first “R” is to Reduce the amount of solid waste that is generated before it reaches that landfill. There are four ways to reduce solid waste, including (a) source reduction, (b) waste exchange, (c) composting, and (d) volume reduction.
The first step is source reduction, which means to reduce waste at its

source. To accomplish this, consumers can “send a message” to

manufacturers by purchasing products in large containers and/or in bulk quantities. Consumers can also reject products with excessive packaging.

One study showed that up to 40 % (by weight) of solid waste is packaging materials. For example, it is estimated that a compact disc is boxed and wrapped in materials that are ten times the volume of the CD. Other packaging excesses: Single use products, like juice boxes, disposable diapers and batteries, and restaurant polystyrene (Styrofoam) food containers.

Waste exchange require a cooperative effort between family, friends, and neighbors, to “share” products. For example, neighbors may share lawn chemicals or house paint, in order to use the entire product, rather than disposing of the leftovers in a landfill. Manufacturers also participate in waste exchange programs. For example, a by-product from manufacturing cereal, grain hulls, can be sold to another company that manufactures animal feed.

Composting is a natural method of reducing the volume of organic solid

waste materials, like twigs, grass clippings, and shredded leaves. Nonfat kitchen scraps may also be composted, like fruit and vegetable peelings, coffee grounds, and egg shells. Fat and fatty foods will cause a compost heap to become rancid and/or attract insects and rodent, which may carry disease.  The composting process is simple. Material to be composted is placed between layers of soil and fertilizer. When the oxygen, nutrients, moisture, and heat in the compost pile are controlled properly, fungi and bacteria feed on the organic materials, causing the materials to decompose and form humus, a nutrient-rich, dirt-like material that may be used as fertilizer or as topsoil.
Composting has always been popular with gardeners, and home owners

have found that composting is a good alternative to leaf burning.
Municipalities and private companies have opened commercial compost

sites, to reduce the volume of organic solid waste sent to local landfills.  Humus is sold for a profit and/or to defray the cost of composting.

Volume Reduction. In addition to composting, some municipalities,

hospitals, and/or manufacturers compact, shred, and/or incinerate waste in order to reduce its volume. The reduced waste (or ash) is then sent to a sanitary landfill for proper disposal. Consumers are cautioned against incinerating domestic waste by the Environmental Protection Agency, due to the high risk of soil and/or groundwater pollution from ash.

3.
How can products or containers be reused to prevent waste?

The second “R” is to Reuse materials so that the materials are kept out of the waste stream. Products that are well made and have a longer life enable consumers to keep the products longer and/or reuse the product multiple times, such as rechargeable batteries. To reuse also means to identify new ways to reuse a product, material, or container. For example, the reuse of shopping bags, water jugs, rechargeable batteries, and/or reusable cloth lunch sacks.

Businesses reuse products by offering refillable coffee mugs or 
drink containers and by routinely making two-sided photocopies. 
Consumers can reuse newspapers for animal bedding, packing, 

and washing windows. Computer paper can be donated to day 
care centers for art projects. Cardboard may be reused for 
crafts, under cars to catch oil drips, or to protect surfaces 
while painting.


4.
What types of solid waste materials can be recycled?

The third “R” strategy is to Recycle materials. To recycle means to salvage materials from the solid waste stream and use the materials to manufacture new products. Consumer groups claim that recycling holds the most promise for helping to manage the solid waste problem in America. Others cite the significant energy savings of using recycled materials because less energy is needed to procure and process raw materials for manufacturing. The Environmental Protection Agency lists the most commonly recycled products as paper, aluminum, glass, ferrous metals (iron and steel), plastics, automotive batteries, tires, and used oil.
5.
What new products may be made from recycled materials?

Have students investigate various types of recyclable paper or plastics.


Student Activity 1: Saving a Landfill




• Metals: Can, lawn chairs, printing plates, window frames, 


car parts, pots and airplanes.




• Plastics: Textiles (fabric), paint brushes, non-food 


                               containers, boat
hulls, flower pots, sinks, fiberfill for               
                    jackets and sleeping bags, cushions, and appliance 






handles.




• Paper: Game boards, record jackets, egg cartons, boxes, 


jigsaw various puzzles, tickets, and book covers.




• Glass (clear): New bottles, street paving, brick, tile, 


  


reflective paint, and fiber glass insulation.




• Tires: Retread tires, asphalt, outdoor athletic and 


                              playground surfaces, floor mats, fencing, animal troughs, 





and shoe soles.




• Motor oil: Can be cleaned and reused as motor oil in 





cars, or in specially-designed oil-burning heaters.

Activity

· Schedule a field trip to the county’s sanitary landfill to see first hand how solid waste is disposed

· Invite the county’s sanitary landfill operator to speak to the class on solid waste disposal
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Saving a Landfill

Step 1: Read the Case Study:

The issues of landfill closing and “how to safely manage solid waste” are common problems facing many communities, including ours. As a member of our city council (county board), you have just learned that the local landfill will be full in two to five years unless the community can figure out a plan to reduce the volume of solid waste that is generated and save landfill space. To compound this problem, the state has issued a new solid waste mandate: Communities must reduce their annual volume of solid waste by 50 % within five years. The good new is, that if a reduction in the volume of waste can be accomplished, it may extend the capacity of the landfill by as much as 15 years. You are place on a committee to help look at solutions.

Step 2: State the problem to be solved by the committee:

Step 3: Gather facts and statistics on possible solutions. Eliminate or add options. (see the reverse side for a work sheet)

Step 4: The committee’s recommended Plan of Action: (Decision or Solution):
Step 5: How will the Plan of Action be Tested?

Summary
It is estimated that 200 million tons of solid waste are generated each year by the total population, therefore the issue of Ahow to safely manage solid waste@ is a common problem facing many communities.  Of the three basic strategies to prevent and reduce solid waste (Reduce, Reuse, and Recycle) consumer groups believe that recycling holds the most promise for helping to manage the solid waste problem in America.  Significant energy savings may be realized by reusing materials and by purchasing products made from recycled materials.

Evaluation
Written test and lab activities as per the reference book.
Individual Learning Activity

Lesson:
Solid Waste

Assignment:
Choose one of the topics below and research it. Write a report on your findings that answers the question or explains the concept and shows why it is relevant to your life.

1. 
Explain how solid waste can be reduced and/or reused.

2. 
List the types of solid waste materials that can be recycled.

3.
Assess how various materials or products may be reduced, reused, and/or recycled.

Minimum Requirements:

1. Paper must be typed in 12 point font and at least one page in length. The paper should be double-spaced. 

2. At least two credible references must be properly cited.

3. All work must be original. No plagiarism! Any use of  

another’s ideas without giving credit will result in a zero.

4. Papers will be graded on content (amount of good information, accuracy, etc.) and mechanics (grammar, spelling, and punctuation.)

Due Date:

Points/Grade Available:

Individual Learning Activity Rubric

	Content - offers current information on the topic chosen, thoroughly covers each aspect of the question, and demonstrates understanding and mastery of the lesson. The paper should include information and issues of state and local importance.
	35 pts.



	Critical Analysis - logical process of analyzing and reporting information that examines and explains the topic selected. The paper should go beyond simply listing facts and must include why the concept is relevant to the student’s life. 
	25 pts.

	Organization- The paper should have an orderly structure that demonstrates a logical flow of ideas.
	15 pts.

	Mechanics- spelling, grammar, punctuation, font size, double spacing, citation, etc. Essentially, the paper should meet all specifications and be executed following rules of proper written English.
	15 pts.


Group Learning Activity

Lesson: 
Solid Waste
Assignment: 
Choose one of the topics below and research it. With your group, prepare a presentation to teach the class your concept.

1. 
Explain how solid waste can be reduced and/or reused.

2. 
List the types of solid waste materials that can be recycled.

3.
Assess how various materials or products may be reduced, reused, and/or recycled.

Your presentation should include the following:

1. A lesson plan outlining exactly what your group will teach and how the information will be taught

2. A Power Point of at least twelve slides

3. Notes containing the information for which the class will be responsible (these can be printed and given to the class, written on the board, or part of the Power Point). A copy of the notes will be turned in to the instructor.

4. Some type of interactive activity for the class (game, problem solving activity, interactive model, etc.)

5. Your group must also prepare an assessment for the class. This assessment can be written or oral, but should show the instructor that the class understands and has retained the material being taught.

Due Date:

Points/Grade Available:

All work must be original. No plagiarism! Any use of  

another’s ideas without giving credit will result in a zero.

Group Learning Activity Rubric

	Lesson Plan – The group submits a thorough, detailed lesson plan highlighting the content and organization of their lesson.
	10 pts.

	PowerPoint – The group presents a Power Point of at least twelve slides that contains information and pictures vital to the lesson with additional information or examples for enhancement.
	20 pts.

	Interactive Activity – Some type of interactive activity is used to help teach the lesson. The activity should contribute to the mastery of content and involve the entire class in some way.
	15 pts.

	Assessment – A fair, thorough assessment is prepared and administered based on the information presented to the class. Poor grades on the assessment by a few members of the class are excusable, but if the entire class has difficulty, the points awarded in this category may be lowered at the discretion of the instructor.
	   15 pts.

	Content – The group should cover the concept (within reason) in entirety. The group may study actual lesson plans to help decide what should be emphasized.
	    25 pts.

	Overall Effect – The group is prepared, enthusiastic, and interesting, and the lesson flows smoothly. 
	    15 pts.


Presentation Learning Activity
Lesson:
Solid Waste
Assignment:
Choose one of the topics below, research it, and prepare a presentation that answers the question or explains the concept and shows why it is relevant to your life.

1. 
Explain how solid waste can be reduced and/or reused.

2. 
List the types of solid waste materials that can be recycled.

3.
Assess how various materials or products may be reduced, reused, and/or recycled.

Minimum Requirements:

Oral Report Option

1.   Write a paper on one of the topics and orally present your work to the class.

2.   Paper may be double-spaced and should be at least one page in length, resulting in a two to five minute presentation. 

3.   At least two references must be properly cited. 

4.   The presentation of the report will be graded secondary 

      to the content of the paper.

PowerPoint Option

1. Presentation should be at least ten slides in length

2. Presentation should include at least four photos.

3. Presentation should be two to five minutes in length.

4. Grammar and spelling will be graded by the same standards as any other written assignment.

5. At least two references must be properly cited.

Poster Option:

1. Prepare a poster that answers/explains one of the topics. You will present your poster to the class.

2. Your poster should include both text and graphics that help communicate your research.

3. At least two sources of information should be properly cited on the back of the poster.

4. Neatness and appearance of the poster will be graded.

5. Poster presentation should last two to five minutes.

Due Date:

Points/Grade Available:

For all presentations: All work must be original. No plagiarism! Any use of another’s work or ideas without giving proper credit will result in a zero.

Presentation Learning Activity Rubric

	Content- offers current information on the topic chosen, thoroughly covers each aspect of the question, and demonstrates understanding and mastery of the lesson. The presentation should include information and issues of state and local importance.
	40 pts.

	Critical Analysis/Organization – The presentation shows a logical process of analyzing and reporting information that examines and explains the topic selected. The presentation should go beyond simply listing facts and must include why the concept is relevant to the student’s life.
	20 pts.

	Presentation – The student makes a genuine effort to present, not just read the material. The student should present with confidence using techniques like eye contact and voice inflexion to make his or her point. Although content takes precedence over presentation, the experience of successfully presenting in front of a class is part of the basis of this assignment.
	25 pts.

	Mechanics- spelling, grammar, punctuation, font size, double spacing, citation, etc. Essentially, the presentation should meet all guidelines set forth and should be executed in proper written English. For the poster, this includes neatness and appearance.
	15 pts.


Teacher Notes

Essential Question: How can waste be managed?
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