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Course:
AG-NR-03.411

Natural Resources Management

Unit 6:
Land Use and Waste Management
Lesson 1:
What is Waste?

Georgia Performance Standards:
AG-NR-6

ACADEMIC STANDARDS
ELA9LSV1, ELA9LSV2, SCSh2, SCSh9, SEV2

Objectives: 
1. 
Discuss the differences between waste in natural environments and waste created by humans.

2. 
Identify the main sources of municipal solid waste in the United States, and give examples of the types of waste that are generated by those sources.

3. 
Identify the criteria used for classifying materials as hazardous, and discuss the health and safety risks of improper hazardous waste disposal.

4. 
Describe how the United States compares to other countries in the total amount of waste generated.

Teaching Time:

2 Hours

Grades: 9-12

Essential Question: What is waste?

Unit Understandings, Themes, and Concepts:

Students will learn about the different types of waste, as well as the criteria for classifying waste. Students will also gain an understanding of                                                                                                          the health and safety risks posed by improper hazardous waste disposal and compare the amount of waste generated in the United States to that of other countries.

Primary Learning Goals:

Students will be able to explain the different classifications of waste, as well as how the United States compares with the rest of the world in terms of waste generated. Students will also learn how and why waste should be properly disposed.

Students with disabilities: For students with disabilities, the instructor should refer to the individual student's IEP to insure that the accommodations specified in the IEP are being provided within the classroom setting. Instructors should familiarize themselves with the provisions of Behavior Intervention Plans that may be part of a student's IEP. Frequent consultation with a student's special education instructor will be beneficial in providing appropriate differentiation within any given instructional activity or requirement.

Assessment Method/Type:

____ Constructed Response

____ Peer Assessment

_X__ Combined Methods

____ Selected Response

____ Informal Checks


____ Self Assessment

References:

Applied Environmental Science, The National Council for Agricultural Education.  

Materials and Equipment:

See above reference for materials. 

PowerPoints: 

Web Resources: 

United States Environmental Protection Agency

http://www.epa.gov/osw/
Georgia Performance Standards: 

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


a.
Explain the effect of agricultural pesticides.


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


c.
Consider ways soil degradation could be limited.


d.
Describe the steps in municipal wastewater treatment and handling.


e.
Describe different animal waste treatment and handling systems.
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

Ask trivia question:  What is the largest “mountain” along the east coast?  The answer is the Fresh Kills landfill near New York City.
Show picture of a landfill to help create interest.

Ask students what waste is?  Answer:  Waste is any unwanted or discarded matter.  It can be a solid (leaves, boxes, cans), liquid (used paint or motor oil), or gas (methane or carbon monoxide).  A product is not waste until it is thrown away.
Ask students where does solid waste come from?  Answer:  All living things create waste.  In nature trees, animals and other organisms contribute to waste.  Humans create waste as they alter natural systems through extraction, processing, and use of natural resources.  It is estimated that each person generates 4.6 pounds of waste per day.  Have students calculate the amount of solid waste that is generated per person per year and for a life span of 75 years.  How much would this be for the US with a population of 310 million?  



Discussion 

1.
What is the difference between waste in natural environments and waste created by humans?

A fallen tree is an example of waste produced by a natural environment.  Nature tends to process its own waste in a natural environment and a balance exists between the production and breakdown of organic wastes.  Because the tree is biodegradable, it will decompose and return to the soil with the help of the sun, rain, and microorganisms over a period of time.  
Human solid waste demands that collection, processing, storage and disposal systems are used to manage the waste.  Some of the organic wastes that are created by humans can be processed with the help of nature in a compost pile.  Other non-organic wastes like plastics cannot be broken down by natural processes alone and have to have other management and disposal methods to help manage the waste.

The federal government’s Resource Conservation and Recovery Act helped to establish (a) categories of waste and (b) standards for protecting the environment from waste pollution.  State and local entities define what “waste” means to accommodate their specific waste management practices.  The Environmental Protection Agency (EPA) is charged with monitoring the total “flow” of solid waste in the U.S. which is called the waste stream.  The EPA categorizes most material in the waste stream under two main headings of municipal solid waste and hazardous waste.

2.
What are the main sources of municipal solid waste, and what type of waste is generated?

According to the EPA, municipal solid waste (MSW) is the non-hazardous waste that is collected by a town or city. MSW includes waste from residential sources, commercial establishments, municipal services, institutions, industry, agriculture, and mining.

• Residential Waste*: Materials discarded from homes and apartments, primarily kitchen garbage or "wet food waste" (cooked or uncooked food), trash (dry waste material like paper, plastic, and glass), and yard waste (leaves, grass, prunings, and organic garden material).

· Commercial Solid Waste*: Waste is generated by stores, offices, restaurants, hotels, and other businesses, that consists of card board, paper, plastic, food scraps, and landscaping materials.

• Municipal Service Waste*: During park maintenance and street                   cleaning, municipalities accumulate paper, glass, branches, dead

animals, old cars and other miscellaneous materials. Includes

construction and demolition wastes and municipal sewage sludge.

*Some items, like tires, used oil, and bulky wastes (like appliances) are classified by EPA as special waste, and require separate handling.
• Institutional Waste: Waste that is generated by schools, hospitals, and prisons. This includes garbage, rubbish, and other items. Some institutional waste, such as syringes, human or animal tissues, ash from incineration, and/or radiological wastes require special handling.
· Industrial Waste: Manufacturing goods for consumers generates a variety of waste materials. Typical examples of industrial waste include plastic, metal, glass, textiles, and paper. Today, manufacturing firms participate in waste exchange programs with other manufacturers in an attempt to reduce the demand for raw materials and to help "use up" solid waste rather than send it to a landfill.
· Agricultural Waste: Agricultural wastes are the solid materials that are discarded from farms, ranches and other agricultural operations.. These wastes include manure, crop residues (such as nut shells, fruit pits, corn cobs, grain hulls), containers, dead animals, old implements, and other materials. In its definition of agricultural solid waste, the EPA does not include runoff from feedlots, residues from soil erosion, or some agricultural chemicals. According to the EPA, only about 10% of agricultural wastes are disposed of in landfills and incinerators. Unlike some other types of waste, much of agriculture's waste can be used as resource. For example, corn stubble that is left on a field after harvest will reduce wind and water soil erosion through the winter months. When crop residues are plowed under in the spring, it increases the organic content of the soil. Other agricultural wastes, like manure and bedding, are used as fertilizer, and by-products from processed seeds and plants are used as a source of feed for livestock.
· Mining waste. An average of 60% of all the materials mined are waste products like rock, soil, sand, and slag. Prior to the 1970s, mining operations contaminated surface and ground water supplies, created safety hazards, and left behind "visual wastelands." In response to public concerns, mining is now highly regulated by the government to minimize the effects of the mining industry's waste products on the environment.

Today, land that has been mined must, at the very least, be returned to its original state, or reclaimed. Land reclamation has placed thousands of mined acres back into agricultural production, recreational parks, and/or other useful purposes.
Government and nonprofit environmental groups make scientific projections (estimates) on the actual weight and/or volume of municipal solid waste that is generated in the United States. Depending on the purpose of the report, municipal solid waste may be listed by the type of material present, such as percentage of paper, metals, and plastics, or by the source of the waste, such as industry, mining or commercial. TM-1 shows the percentage by weight of the materials discarded in the municipal waste stream. The Environmental Protection Agency also estimates that by the 21st century people in the United States will generate enough solid waste to:

· have a convoy of loaded garbage trucks that would reach bumper-to-bumper halfway to the moon each year.

· build a 12 foot wall of discarded office paper that would run from coast to coast every year.

· shrink wrap the state of Texas each year with the plastic thrown away.

Unfortunately, in the United States, the amount of municipal solid waste that is generated continues to increase, while the capacity to dispose of waste is decreasing. Of the 5,300 sanitary landfills in operation in the United States, more than 1,000 are scheduled to close by the 21st century.

3.
What are the criteria for classifying materials as hazardous, and what are the public health and safety risks of improper hazardous waste disposal?
A.
Have students investigate the definitions and labeling standards for the signal words Adanger,@ Awarning,@ and Acaution.@  Students may further investigate hazardous material handling and safety and/or environmentally-safe product alternatives for homes and businesses.


A hazardous waste is a discarded hazardous material (from any source) with a chemical or biological nature that makes it potentially dangerous to human health or the environment. With the exception of household hazardous waste, the disposal of hazardous waste is regulated by federal law. A hazardous material is not considered a hazardous waste until it is discarded.
Hazardous materials may be solid, semi-solid, liquid, or gaseous. A material is considered hazardous by having one or more of the following characteristics:

( Toxic:
a substance that is potentially harmful to human health, can cause cancer or birth defects, and can contaminate, harm or kill fish or wildlife.

( Reactive:
an unstable substance that may release toxic

gases, react strongly, or explode if exposed to

heat, shock, air, or water.

( Corrosive:  a highly acidic or base substance            that can corrode standard metal storage containers or damage human tissue if touched.


(    
Ignitable: a substance that may catch fir easily, 
burn rapidly, explode, or emit toxic fumes or gases into the environment. Ignitable substances have a flashpoint ≤ 140 F°.
    When improper disposal occurs, fire, explosion and/or toxicity

problems may contaminate water, soil, and air resources. Unfortunately, the capacity of natural environments to recover from contamination can be limited. While the public's perception about hazardous materials may be negative, hazardous materials are often necessary for essential services like rodent control, to disinfect surfaces, or to control the spread of disease. Hazardous materials that are handled and used properly can be a significant public service; it is the threat of improper disposal of hazardous waste that is cause for public concern.  
A misconception is that hazardous waste is only created by commercial, industrial, agricultural, or mining sources. However, a relatively large amount of hazardous waste is generated by residences, and is called Household Hazardous Waste. Classified as special waste by the Environmental Protection Agency, many common household waste products such as cleaning supplies, motor oil, tires, paints, appliances, garden chemicals, and hobby supplies have hazardous properties.
When families improperly dispose of hazardous waste serious

environmental degradation and/or health and safety problems may

result. There are several strategies consumers should follow to avoid

contamination of the soil, water, and/or air with hazardous waste:

· Attempt to purchase products that are not hazardous to human health or the environment.
· Attempt to use the entire product according to label directions, or give it to someone who can use up the balance of the product.
· To avoid accidental improper disposal, store hazardous products in original containers.
· If disposal is necessary, contact the local health department or public works department for information about proper household hazardous waste disposal. Avoid home incineration of any domestic waste, especially special waste.

4.
How does the waste generated in the United States compare to other countries on a per capita basis?

The solid waste disposal capacity is shrinking in the United States. While many communities devise strategies for disposing of their solid waste, one fact remains: consumers in the United States generate too much waste. To put the solid waste situation into perspective on a global basis, TM-3 shows how much solid waste is generated per person in several countries.
5.
Supplemental Activity

Take a field trip to a land field. Have the manger describe the landfill and the processes used in the disposing of solid wastes.

Summary
Waste is a solid, liquid, or gas from any source that has been discarded.  On a per capita basis, the United States generates more waste than any other country in the world.  Because solid waste disposal capacity is shrinking, one challenge for all citizens in the 21st century will be to prevent and reduce the total amount of solid waste that is generated in this country.

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

Lesson:
What is 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. 
Discuss the differences between waste in natural environments and waste created by humans.

2. 
Identify the main sources of municipal solid waste in the United States, and give examples of the types of waste that are generated by those sources.

3. 
Identify the criteria used for classifying materials as hazardous, and discuss the health and safety risks of improper hazardous waste disposal.

4. 
Describe how the United States compares to other countries in the total amount of waste generated.

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

1. 
Discuss the differences between waste in natural environments and waste created by humans.

2. 
Identify the main sources of municipal solid waste in the United States, and give examples of the types of waste that are generated by those sources.

3. 
Identify the criteria used for classifying materials as hazardous, and discuss the health and safety risks of improper hazardous waste disposal.

4. 
Describe how the United States compares to other countries in the total amount of waste generated.

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:
What is 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. 
Discuss the differences between waste in natural environments and waste created by humans.

2. 
Identify the main sources of municipal solid waste in the United States, and give examples of the types of waste that are generated by those sources.

3. 
Identify the criteria used for classifying materials as hazardous, and discuss the health and safety risks of improper hazardous waste disposal.

4. 
Describe how the United States compares to other countries in the total amount of waste generated.

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: What is waste?


