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Vocabulary:
1.  Municipal Solid Waste:

2.  Landfill:

3.  Transfer Station:

4.  Per Capita:

5.  Leachate:

6.  Vector:

7.  Groundwater:

Calculations:
1.  How much trash is produced in Nevada per capita each day?

2.  How many students are in this class?

3.  What is the population of Reno?

4.  What is the population of Las Vegas?

5.  Calculate the waste produced by the students in this class each day.

6.  Calculate the waste produced by the people in Reno each day.

7.  Calculate the waste produced by the people in Las Vegas each day.

8.  Calculate the waste produced by the people in Reno-Las Vegas each day.

9.  Calculate the waste produced by the people in Reno-Las Vegas each week.

10.  Calculate the waste produced by the people in Reno-Las Vegas each month.

11.  Calculate the waste produced by the people in Reno-Las Vegas each year.

Discussion Questions:
1.  Do you think there are adverse effects of landfills?  Why or why not?

2.  How does waste get from the consumer to the landfill?

3.  How do the landfill models show the effects of leachate?

4.  Draw models of an old style and new landfill.
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SAMPLE RESPONSE

Vocabulary:

1.  Municipal Solid Waste (MSW):  trash or garbage generated by people and industry.

2.  Landfill:  a place where our MSW is buried.  There are many different types of landfills, but they all bury trash.
3.  Transfer Station:  a place where our MSW is collected prior to the waste going to the landfill.

4.  Per Capita:  per person.
5.  Leachate:  the toxic liquid that seeps from the trash to a landfill.

6.  Vector:  any animal or pest attracted to the garbage in landfills.  They may carry disease.

7.  Groundwater:  the water that is under the ground.  This water is commonly used as a drinking water source.  It is important in this context due to the possible contamination by leachate.

Calculations:

1.  How much trash is produced in Nevada per capita each day? 16 lbs 

*(This does not include the impact of 36,351,469 visitors NV received in 2010)
2.  How many students are in this class? 30
3.  What is the population of Reno? 210,255
4.  What is the population of Las Vegas?  1,290,817
5.  Calculate the waste produced by the students in this class each day.

480 lbs

6.  Calculate the waste produced by the people in Reno each day.

7.  Calculate the waste produced by the people in Las Vegas each day.

8.  Calculate the waste produced by the people in Reno-Las Vegas each day.

9.  Calculate the waste produced by the people in Reno-Las Vegas each week.

10.  Calculate the waste produced by the people in Reno-Las Vegas each month (30 days).

11.  Calculate the waste produced by the people in Reno-Las Vegas each year.

Discussion Questions:

1.  Do you think there are adverse effects of landfills?  Why or why not?

Yes, the leachate can contaminate the environment which may poison humans and wildlife.
2.  How does waste get from the consumer to the landfill?

Trucks pick it up at your house and take it to a transfer station, or you can take it to a transfer station, then it is trucked to the landfill.
3.  How do the landfill models show the effects of leachate?

The landfill models show that when it rains, water seeps through the landfill and can collect poisons which then seep into the ground and/ or groundwater.

4.  Draw a model of the landfill.
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Preparing the plastic soda bottles for the landfill model
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Lesson Time:


30 minutes











Landfills- Municipal Solid Waste





Landfill





Vocabulary





Municipal Solid Waste





Landfill





Transfer station 





Per capita











16 lbs. *


*(This does not include the impact of 36,351,469 visitors NV received in 2010)








The average weight of municipal solid waste (MSW) the average Nevadan disposes of each day.








State of Nevada Solid Waste Management Plan 2009 � HYPERLINK "http://www.lasvegassun.com/news/2010/feb/09/number-visitors-las-vegas-dropped-3-percent-last-y/" ��www.lasvegassun.com/news/2010/feb/09/number-visitors-las-vegas-dropped-3-percent-last-y/�


� HYPERLINK "http://www.quickfacts.census.gov/qfd/states/32000.html" ��www.quickfacts.census.gov/qfd/states/32000.html�      








Objectives


Students will understand the “path” waste takes from consumer to landfill.


Students will be able to apply mathematical calculations to determine the amount of waste we produce. 





Standards


N.12.B  Students understand the impacts of science and technology in terms of costs and benefits to society.


N.12.B.1  Students know science, technology, and society influenced one another in both positive and negative ways.  E/S  











Materials Needed





30�
Handouts or an overhead�
�
6�
Dry erase markers�
�
1�
White board�
�












Anticipatory Set





Write the lesson objectives and/or standards on the white board.


Discuss with the students what the objectives and/or standards of the lessons are.





Objective:  You will understand the “path” of waste from consumer to landfill.





Objective:  You will be able to apply mathematical calculations to determine the amount of waste we produce. 








Distribute handouts (or workbooks).








Introduction:





So, I was thinking about the things we throw away…then how they end up in a landfill.





Today at lunch (breakfast) what did you throw away?  What went in the trash?





Modeling / Guided Practice


1.  Discuss what was thrown away during lunch (breakfast).


	Include the types of trash and the types of packaging.


2.  Distribute handout or post overhead and discuss directions.


3.  Ask some leading questions:


What happens to the trash after it goes in the garbage?


Who moves it?


How does it get in the garbage truck?


Where does the garbage truck take it?


Where does it ultimately end up?


4.  Have a group discussion to answer the previous questions.


5.  List the correct answers on the board (see support documents).


6.  Have the students write the statements in their notebooks. 


7.  Define MSW, landfill, transfer station, and per capita. (see support documents)





Closure:





1. Ask if the students understand how the garbage 


Flows (from consumer to landfill).


2.  Ask the students if they see any adverse impact on


the environment.


	








Independent Practice





1. Not applicable for this lesson.  This flows into part 2 of


 lesson.


2. See support documents for ideas of math extensions.











                                          Vocabulary


      


Municipal Solid Waste (MSW): trash (or garbage) generated by people and industry.


Landfill: a site for the disposal of waste materials by burial.


Transfer station: a place where municipal solid waste is collected prior to the waste going to the landfill.


Per capita: per person.


Leachate: the liquid that seeps from the MSW in a landfill, which may be toxic.


Vector: any animal or pest attracted to the garbage in landfills.  They may spread disease.


Groundwater: the water that is under the ground.  This water is commonly used as a drinking water source.  It is important in this context due to the possible contamination by leachate.





Modeling / Guided Practice





8.  Discuss the amount of trash produced in Nevada per capita. (see support documents)


	


9.  Calculate approximate weight of trash produced by:


	A.  Class


	B.  Reno


	C.  Las Vegas





10.  Calculate approximate weight of trash produced per:


	A.  Day


B.  Week


	C.  Month


	D.  Year













































































Independent Practice





1.  Not applicable for this lesson.  This flows into part 2 of the 


lesson.























Closure





Ask if the students understood how MSW moves from the consumer to the landfill.


Ask the students if they see any adverse impact on the environment.  Use the think-pair-share strategy.

















Closure:








Objectives:  


I will understand the “path” waste takes from consumer to landfill.


I will be able to apply mathematical calculations to determine the amount of waste we produce.


I will understand the basic structure of a landfill.


I will construct a model landfill.





Standards:  


N.12.B  Students understand the impacts of science and technology in terms of costs and benefits to society.





N.12.B.1  Students know science, technology, and society influenced one another in both positive and negative ways.  E/S





N.12.A.5  Students know models and modeling can be used to identify and predict cause-effect relationships.  I/S  





E.12.C.5  Students know soil, derived from weathered rocks and decomposed organic material, is found in layers.   E/S





Objectives:  


I will understand the “path” waste takes from consumer to landfill.


I will be able to apply mathematical calculations to determine the amount of waste we produce.


I will understand the basic structure of a landfill.


I will construct a model landfill.





Standards:  


N.12.B  Students understand the impacts of science and technology in terms of costs and benefits to society.





N.12.B.1  Students know science, technology, and society influenced one another in both positive and negative ways.  E/S





N.12.A.5  Students know models and modeling can be used to identify and predict cause-effect relationships.  I/S  





E.12.C.5  Students know soil, derived from weathered rocks and decomposed organic material, is found in layers.   E/S
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Support Document





The estimated amount of waste ending up in a landfill is 16 pounds per person, per day.  This estimate is for Nevada and is above the national average of 4.5 pounds per person, per day.  It does not take into account the 36, 351,469 visitors we receive each year.


Individual (1 person) * waste (16 lbs) = 16 lbs/person


Class size (30 people) * waste (16 lbs) = 480 lbs/class


Reno (210,255 people) * waste (16 lbs) = 3,364,080 lbs/Reno


Las Vegas (including Boulder City, Henderson, and North Las Vegas (1,290,817 people) * waste (16 lbs) = 20,653,072 lbs/Las Vegas








 3,364,080�
lbs/Reno�
�



+20,653,072�



lbs/Las Vegas�
�



24,017,152�
lbs/Reno+Las Vegas�
�






Support Document


Use the value for waste produced in Reno for:


1 Day:  3,364,080 lbs * 1 day = 3,364,080 lbs


1 Week: 3,364,080 lbs * 7 days = 23,548,560 lbs


1 Month (30 days): 3,364,080 lbs * 30 days = 100,922,400 lbs


1 Year: 3,364,080 * 365 days = 1,227,889,200 lbs





























Data based on: 


Nevada Division of Environmental Protection’s Solid Waste Management Plan 2009  


and projected census data from 2009.





                                                                                                                                                    Reasons for daily cover:





	








                 





























Daily cover consists of 6 inches of dirt, fluff, tarps, etc.





Vector control





Odor control





Fire Control
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Issues concerning water flow through a landfill:





When water (moisture) flows through a landfill, it picks up toxic substances that may be found in the waste.  Water causes the leachate to flow down through the landfill and may contaminate the groundwater.





Contaminated groundwater can disrupt the ecosystem by poisoning people, plants and other wildlife.





By pouring the water into the model landfill, we are demonstrating this concept.





It is important to note that the amount of water in relation to such a model is extreme. We would not expect to see such a high volume of water to flow through the landfill all at one time.  Water does accumulate in the landfills, and over time, this effect may occur.





In Nevada, many of the municipal solid waste landfills are constructed this way.





Waste management companies claim there is a natural protective layer of clay beneath the landfills that prevents leachate from getting into the groundwater.


	


Large metropolitan areas contain limited space for landfills.





Some cities like Sacramento, California ship waste to the Lockwood Landfill in Nevada.  





Lockwood Landfill, in Northern Nevada, receives 13% of its trash from California.





Lockwood Landfill is a 555 acre dump which is anticipated to be filled in 35 years.  A 1,139 acre expansion is being recommended which will extend the landfill life to 125 years.




































































Layers of the Old Style Landfill














Soil








Trash, waste, garbage…





Soil
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Basic 


Landfill


Model








Landfills


Municipal Solid Waste








Support Document





Preparing materials for making the basic landfill.





Materials Needed








2�
2L plastic soda bottles 


     Remove the labels.�
�
1�
Scissors or X-Acto knife�
�
1�
Pair nylon hose (1/2 or 1/4 is plenty)�
�
1�
Marker�
�
2�
Cotton balls�
�
1�
Cups shredded paper�
�
2�
Cups soil�
�
1�
Rubber band�
�
1�
Cup water�
�
1�
Measuring cup�
�
1�
Reusable grocery bag�
�
4�
One gallon Zip-Lock bags�
�









Support Document











Pre-class Prep:





Bottle #1 Prep 





1. Mark about 2” from the top of the bottle with your marker.











�





2. Use the scissors or X-Acto knife to cut the bottom off of the first bottle.





�





Support Document











Bottle #2 Prep 








3. Cut nylon hose into 2” squares.








�





4. Place 2 cotton balls into neck of bottle and rubberband hose square around nozzle.  Later, this will slow the water drainage and represent rainfall.





�





�





Support Document











5.  Add 1 cup soil to represent ground.





�





6. Add one cup shredded paper to represent municipal solid waste.








�





Support Document











7.  Add 1 cup of soil to represent daily cover.





�





Put lid on model, upside down.  Pour water into model.  Discuss how water can flow through the landfill.  Define leachate.  Discuss groundwater issues.








�
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Landfills
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Vocabulary





Leachate





Vector





Groundwater
































Apex Landfill














Apex Landfill is Nevada’s largest landfill located outside of Las Vegas.  All of Clark County’s trash is taken to this landfill.








Objectives





Students will understand the basic structure of a landfill.


Students will construct a model landfill.





Standards





N.12.A.5  Students know models and modeling can be used to identify and predict cause-effect relationships.


N.12.C.5  Students know soil, derived from weathered rocks and decomposed organic material, is found in layers.  E/S























Materials Needed





30�
Handouts or overhead from previous lesson�
�
6�
Dry erase markers�
�
1�
White board�
�
14�
Landfill columns�
�
14�
Pre-filled kits in reusable grocery bags �
�






Anticipatory Set





Write the lesson objectives and/ or standards on the white board.


Discuss the objectives and/ or standards of the lesson with class.





Objective:  You will understand the basic structure of a landfill.





Objective:  You will construct a model landfill.








Introduction:





“So, we have followed the path of our trash (MSW) from the lunch room to the landfill.  Now let’s take a look at the structure of a landfill.”

































































Modeling / Guided Practice





1.  On the white board, draw the layers of the landfill (see support documents).


2.  Have the students copy the landfill structure in their notes or on their handout.


3.  Have the students assemble into their preselected groups of 2 or 3, depending on class size.


4.  Pass out the prefilled reusable grocery bags.





Assemble the model landfill





5.  Mark about 2” from the top of the bottle with your marker. 


6.  Use the scissors or X-Acto knife to cut the top of the bottle.


7.  Cut nylon hose into two, 2” squares.


8.  Place 2 cotton balls into the neck of the bottle and rubber band the hose square around the nozzle (Later, this will slow the water drainage an represent rainfall). 





9. Add 1 cup of soil to represent the ground.


10. Add 1 cup of shredded paper to represent municipal solid waste.


11. Add 1 cup of soil to represent daily cover.





12.  Discuss the reasons for daily landfill cover. (See support documents)





13.  Place lid on model, upside down.  Pour water into the landfill model.


14.  Have the students do the same.





15. Discuss how the water can flow through the landfill.





16. Define leachate.  Connect leachate with the flow of water through the landfill.





17. Discuss and define the vocabulary words.





18. Complete handout/ overhead questions, discuss with class.







































































Independent Practice





1. Students complete questions independently.





Closure:





1.  Ask if the students understand how the landfill was	 made.


2.  Ask if they understood the purpose of the lesson.
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