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[bookmark: _Toc355353632]Waste Decomposition: How Long Does Trash Last?

Grade Level: 5
Next Generation Science Standards (NGSS)
5-ESS3-1. Obtain and combine information about ways individual communities use science ideas to protect the Earth’s resources and environment
	


· 5ESS3.C: Human Impacts on Earth Systems-Human activities in agriculture, industry, and everyday life have had major effects on the land, vegetation, streams, ocean, air, and even outer space. But individuals and communities are doing things to help protect Earth’s resources and environments. 
[bookmark: _Toc355353633]Background Knowledge
[bookmark: _Toc355353634]Teacher:
[bookmark: _Toc355353635]Understanding waste decomposition is a key concept in understanding that our trash never really goes away. 
Students should begin to understand the different types of product materials and recognize what items can and should be recycled, and what types of materials should be avoided (such as Styrofoam).  
All decompositions times listed in the exercise are speculation based on decomposition rates and chemical properties.  While decomposition rates vary depending on conditions, the rates in this lesson provide students with a general idea of how long trash lasts in landfill conditions.  
Decomposition rates are slower in landfills than in other conditions because of a lack of air and water.  Air and water are necessary components of decomposition and biodegradation.     
While plastics break down through a process of photo-degradation, it is disputable how long it actually takes plastic to decompose or biodegrade.
Photo-degradation is the process of plastic fragmenting into smaller and smaller pieces without breaking into simple compounds.  Small fragments of plastics which are often found in the ocean are harmful to animals and the environment.
Review the vocabulary list on page 2.
Key Vocabulary
decompose:  to break down into its smallest elements.

recycle:  to break down an item for reuse in producing the same or another kind of item.  Example: plastic bottle back into a plastic bottle. 

reuse:  using an item again and again so it will not end up in a landfill.  Example: jelly jars used as glasses.  

reduce:  to produce less waste by being careful of the way we consume items.  The best way to reduce is to buy items with less packaging.  Example: purchasing in bulk.  

biodegrade:  to break down into its smallest elements through the use of micro-organisms.

photo-degrade: to break down into small fragments without ever breaking into simpler compounds.








	

Student:
A. [bookmark: _Toc355353636]Prior knowledge or life experiences:  After the previous two lessons students should now be familiar with some basic concepts of waste management.
Materials List 
1 copy of handouts per student
1 transparency of handout
1 transparency of vocabulary
[bookmark: _Toc355353637]Engagement 
Briefly review Lesson 2: Landfills with students to activate their prior knowledge.  By the end of this lesson, students will be able to answer the following questions:  What types of things might end up in the trash?  Could any of these items be recycled or reused?

Ever thought about how long different items stay in the landfill before they break down or decompose?  We are going to find answers to these questions.

[bookmark: _Toc355353638]Pass out the worksheet and discuss the vocabulary as a class.  After discussing the vocabulary, students should copy down the definitions on their worksheet.
Exploration
Divide students into 7 small groups.  As a group, the students should list on the worksheet the amount of time they think the items will take to decompose. Inform students that their answers may be a number of days, months, years, or forever.

Modifications: 
-Use actual examples of the items (e.g. an actual boot or can) on the list to help students explore the various items and consider how different materials may impact decomposition rates. 
-Use index cards (with words and/or images) or even larger signs and have student rearrange them in the order from least decomposition time to greatest decomposition time. 
[bookmark: _Toc355353639]Explanation
When all groups are done, have one representative from each group share their list.  As a class, create a table, using the data from all of the groups.  Students copy the information into the large table on their worksheets. On the board, write down the degradation times given by scientists. 
Have the students copy the scientists’ list of degradation times onto their worksheets.  If there are differences, discuss possible reasons for the differences.  Review key vocabulary words and check for understanding.  Students should understand the following words: decompose, recycle, reuse, reduce, biodegrade, and photo-degrade.  

[bookmark: _Toc355353640][bookmark: _Toc355353641]Elaboration/Evaluation
The handout can be taken home as homework or done in class.  Students should answer the following questions:
· What does is it mean to decompose?  
· Why does it take so long for items to decompose in a landfill?  Remember, air and water are necessary for decomposition.
· Based on what you learned in class about decompositions rates of trash in landfills, why should we reduce, reuse, and recycle?
· How do you think Nevada’s dry climate affects the decomposition rates of litter?  
Before passing out the handout, discuss these questions as a group.
Reasons why items decompose slowly (or not at all!) in a landfill:
· Most landfills are designed to prevent decomposition.  In order for most items to decompose, they need air and water.
· Every day 6 inches of soil is placed on the landfill.  These layers of trash are then starved of air.
· In order to prevent the production and movement of leachate, water is discouraged from entering the landfill.
· Because of these conditions, items in a landfill decompose at a rate much slower than they would in other conditions.  

[bookmark: _Toc355353644]Clean-up  
All paperwork should be collected, graded, and returned to students to be recycled.

[bookmark: _Toc355353645]Closure 
Students will understand that our waste will never really go “away” and that we should reduce, reuse, and recycle to not only reduce our demand of our finite natural resources, but to reduce our environmental impact.  Students will also understand that some landfills threaten groundwater but that scientists and engineers have designed landfills that help protect the environment.  
[bookmark: _Toc355353646]Adaptations for ESL, Special Education, or G.T.
For below level learners and special ed, the teacher may consider grouping the students together.  Read the questions aloud and discuss.  Help them put their thoughts on paper.
If there are students without home support, consider letting the students give you the answers orally or help during lunch/recess/before or after school.

Chart work
Consider having the chart filled out for these students.  This would be done after class by the teacher or by having an advanced student help.

[bookmark: _Toc355353647]Management Strategy
Group Makeup
Groups should be selected by the lead classroom teacher.  The groups should be heterogeneous and learners of all levels should be included.
Group Discovery
The group work is effective for all levels of learners









Name________________________________

Match the following vocabulary. 

Vocabulary:
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____Decompose



____Reduce




____Reuse




____Recycle




____Biodegrade




____Photo-degrade

1. To break down into small fragments without ever breaking into simpler compounds
2. To break down an item for ruse in producing the same or another kind of item.  Example: plastic bottle back into a plastic bottle.

3. To produce less waste by being careful of the way we consume items.  The best way to reduce is to buy items with less packaging and buying in bulk.

4. To break down into its smallest element

5. To break down into its smallest elements through the use of micro-organisms.

6. To use an item again and again so it will not end up in a landfill.  Example: jelly jars used as drinking glasses.  












Decomposition List:

Group # 


	List of items
	Decomposition time

	[bookmark: _GoBack]Aluminum Can
	

	Banana
	

	Cigarette butt
	

	Cotton rag
	

	Glass bottle
	

	Leather boot 
	

	Paper bag
	

	Plastic 6-pack rings
	

	Plastic jug
	

	Rubber sole of leather boot
	

	Styrofoam cup
	

	Tin (steel) can
	

	Wool sock
	








	Wool sock
	Tin (steel) can
	Styrofoam cup
	Rubber sole of leather boot
	Plastic Jug
	Plastic 6-pack rings
	Paper bag
	Leather boot
	Glass bottle
	Cotton rag
	Cigarette butt
	Banana
	Aluminum can
	List of items

	
	
	
	
	
	
	
	
	
	
	
	
	
	Group 1

	
	
	
	
	
	
	
	
	
	
	
	
	
	Group 2

	
	
	
	
	
	
	
	
	
	
	
	
	
	Group 3

	
	
	
	
	
	
	
	
	
	
	
	
	
	Group 4

	
	
	
	
	
	
	
	
	
	
	
	
	
	Group 5

	
	
	
	
	
	
	
	
	
	
	
	
	
	Group 6

	
	
	
	
	
	
	
	
	
	
	
	
	
	Group 7

	
	
	
	
	
	
	
	
	
	
	
	
	
	Scientist’s list





Scientist’s List of Materials and Degradation Time


	Scientist List (proper order)
	Degradation time

	Banana
	3-4 weeks

	Paper bag
	1 month

	Cotton rag
	5 months

	Wool sock
	1 year

	Cigarette butt
	2-5 years

	Leather boot (or shoe)
	40-50 years

	Rubber sole of leather boot (or shoe)
	50-80 years

	Tin can
	80-100 years

	Aluminum can
	200-500 years

	Plastic 6-pack rings
	450 years

	Plastic jug
	1 million years

	Styrofoam cup
	Unknown?  Forever?

	Glass bottle
	Unknown?  Forever?







Name_____________________________________

What is it mean to decompose?  Why does it take so long for items to decompose in a landfill?  Remember, air and water are necessary for decomposition.  __________________________________________________________________________________________________________________________________________________________________________________________________________________________________________


Based on what you learned in class about the rate of decomposition of trash in landfills, why is it important to reduce, reuse, and recycle?
______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

How does Nevada’s dry climate affects the decomposition rates of litter?  
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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