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[bookmark: _Toc369601168]Next Generation Science Standards (NGSS)Composting

Grade Level: 5

· 5-LS2-1. Develop a model to describe the movement of matter among plants, animals, decomposers, and the environment.
· 5-LS2.A: The food of almost any kind of animal can be traced back to plants.  Organisms are related to food webs in which some animals eat plants for food and other animals eat the animals that eat plants.  Some organisms, such as fungi and bacteria, break down dead organisms (both plants or plant parts and animals) and therefore operate as “decomposers”.  Decomposition eventually restores (recycles) some materials back to the soil.  Organisms can survive only in environments in which their particular needs are met.  A healthy ecosystem is one in which multiple species of different types are each able to meet their needs in a relatively stable web of life.  Newly introduced species can damage the balance of an ecosystem.  
· 5-LS2.B: Matter cycles between the air and soil and among plants, animals, and microbes as these organisms live and die.  Organisms obtain gases, and water, from the environment, and release waste matter (gas, liquid, or solid) back into the environment. 
	
	


· 5-ESS3-1. Obtain and combine information about ways individual communities use science to protect the Earth’s resources and environment.








[bookmark: _Toc369601169]Teacher:
This lesson identifies the various types of trash and helps students to understand what can and should be composted. 
Refer to the reading on page 5.  
The chart below shows how more than 62% of all trash produced in 2011 could have been composted and diverted from a landfill.  Wood, yard trimmings, food waste, paper and paperboard are all compostable materials.  Other states have passed legislation requiring residents or businesses to compost. 
[image: http://www.epa.gov/epawaste/nonhaz/municipal/images/2011_totl_msw_gen_fig4_450pxw.jpg]
Source: http://www.epa.gov/osw/nonhaz/municipal/pubs/MSWcharacterization_508_053113_fs.pdf
In addition to the lesson plan, consider discussing with students curbside composting programs.  
Salt Lake City’s compost program is now provided year around to divert compostable yard and vegetative waste from the city’s landfill.  In 2012, over 20% of the city’s total waste stream was diverted through the curbside compost program.  
The compostable material is taken from the curbside to the city landfill compost operation.  
http://www.slcgov.com/slcgreen/curbsidecompost     
[bookmark: _Toc369601170]Student:
A. Prior Standards or Life Experiences: This lesson builds upon knowledge acquired by students in the previous 3 lessons.  
[bookmark: _Toc369601171]Materials List 
Each student will need 2 handouts (pages 10-11 of the lesson)
The teacher and each small group will need a compost column.  Compost columns are created using 2 liter soda bottles. 
Handy hint:  Use the bottles from the landfill columns in Lessons 2 or consider asking students to bring soda bottles into class ahead of time and preparing them before the lesson.  
Cut both 2 liter bottles in half. 
Place the top of one bottle upside down in the bottom half of the bottle.  Use the top the second bottle as a lid as shown below.  
Poke several small holes in the model as shown below.  The holes represent the need for oxygen and drainage.  
[image: ]
Each compost kit should contain the following items:  
· 1 bag shredded paper
· 1 cup of water
· 2 bags of soil
· 1 bag of dried leaves
· 1 bag containing pencil shavings
· 1 bag containing kitchen waste*
· Large ziplock bag
* See page # 8 for more details about what types of kitchen waste are acceptable for composting.  
Handy hint: Adjust materials list, depending on class size.  For a class size of 30, prepare kits of 7 compost columns.  The class can be divided into 6 groups of 5.  The 7th compost column will be made by the teacher as a demonstration.  
[bookmark: _Toc369601173]Engagement
Begin a discussion with students about composting by identifying what students already know about composting.  
The following reading can be found on the EPA’s website at: 
http://www.epa.gov/osw/conserve/composting/basic.htm
Allow students time to read the passage about composting or read it together as a class.











Composting
Compost is organic material that can be used as a soil amendment or as a medium to grow plants. Mature compost is a stable material with a content called humus that is dark brown or black and has a soil-like, earthy smell. It is created by: combining organic wastes (e.g., yard trimmings, food wastes, manures) in proper ratios into piles, rows, or vessels; adding bulking agents (e.g., wood chips) as necessary to accelerate the breakdown of organic materials; and allowing the finished material to fully stabilize and mature through a curing process.
Natural composting, or biological decomposition, began with the first plants on earth and has been going on ever since. As vegetation falls to the ground, it slowly decays, providing minerals and nutrients needed for plants, animals, and microorganisms. Mature compost, however, includes the production of high temperatures to destroy pathogens and weed seeds that natural decomposition does not destroy.
Benefits of Composting
· Reduce or eliminate the need for chemical fertilizers.
· Promote higher yields of agricultural crops.
· Facilitate reforestation, wetlands restoration, and habitat revitalization efforts by amending contaminated, compacted, and marginal soils.
· Cost-effectively remediate soils contaminated by hazardous waste.
· Remove solids, oil, grease, and heavy metals from stormwater runoff.
· Avoids Methane and leachate formulation in landfills.
· Capture and destroy 99.6 percent of industrial volatile organic chemicals (VOCs) in contaminated air. 
· Provide cost savings of at least 50 percent over conventional soil, water, and air pollution remediation technologies, where applicable. 
· Reduces the need for water, fertilizers, and pesticides.
· Serves as a marketable commodity and is a low-cost alternative to standard landfill cover and artificial soil amendments.
· Extends municipal landfill life by diverting organic materials from landfills.


Source: http://www.epa.gov/osw/conserve/composting/basic.htm

[bookmark: _Toc369601174]After the reading, discuss as a class composting and its benefits.
Exploration
Show students the waste characterization pie chart.  Students should copy down the pie chart on their handout.  Discuss what types of materials on the pie chart can be composted.  All organic materials can be composted.  Review that organic means anything that is living, or once lived.  Students should write down on their handout which categories on the pie chart can be composted.  Paper and paperboard, yard trimmings, food waste, and wood can all be recycled.  These materials account for 62.4% of everything we throw away. 
Remind students that plastics, metals, and glass should all be recycled.      
[bookmark: _Toc369601175]Explanation
Discuss what types of materials can and cannot be composted.  Discuss the difference between “browns” and “greens”.  
Greens are organic matter containing large amounts of nitrogen.  They are generally items that are freshly cut and include most of the food scraps thrown away from the kitchen (fruits and vegetables).
Browns are organic matter that contains large amounts of carbon.  These are woody type matter including twigs, dried leaves, dead plants, and paper.  
Pass out the compost column handout.  Students should fill out handouts during or directly after creating the compost column.   
Divide students into groups.  Each group will need a compost column.  Prepare these before class. 
Prepare the compost material
Hold up the bag of kitchen waste.  Ask the students if it is “browns” or “greens.”
The correct response is “greens.”
Pour the bag into the large ziplock bag.
Have the students do the same.
Repeat this procedure with the leaves, shredded paper, and pencil shavings.
Explain to the students that in this model, the pencil shavings represent woody material.
Leaves, shredded paper, and pencil shavings are all considered “browns.”
Set the bag aside.
Assemble the compost column and shown below.
[image: ]
Students should continue to model the teacher.
Add 1 cup of soil to the compost column to represent the ground.
Carefully scoop the mixture from the bag into the column.
Add 1 cup of soil to the model to act as a cover layer.
Slowly pour the water into the compost column.
Draw attention to the holes in the compost column.  The holes allow for air to enter the column and for proper drainage.









Remember, not all organic material should be composted.  Here is a list of do’s and don’ts.  Review this list with students.  
Specifically for this project, avoid food wastes that produce strong odors such as onions, broccoli, and garlic.
For general outdoor composting use the following guide:  
Items that CAN go into a compost pile
Grass clippings and leaves
Newspapers
Kitchen waste
Fruits and vegetables
Woody material
Items that CANNOT go into a compost pile
Meats
Dairy products
Vegetables cooked with animal fats
Animal fat
Human and pet fecal matter 

[bookmark: _Toc369601176]




Elaboration
Keep the bags for up to 4 weeks.  Once a week, students should record in a journal the condition of their compost and make observations.  
[bookmark: _Toc369601177]Evaluation
At the end of 4 weeks evaluate each journal based on completion of weekly observations and the quality of writing and observations.  
[bookmark: _Toc369601178]Clean-up  
Students are responsible for cleaning up the area around them.  Handouts should be graded and returned for students for recycling.    
After 4 weeks, column contents should be thrown away.  The plastic column should be rinsed out and recycled.  
[bookmark: _Toc369601179]Closure 
Students understand how the majority of trash in a landfill could be diverted for recycling and composting.  Many individuals as well as communities practice composting as a method to divert waste from landfills.   
[bookmark: _Toc369601180]Adaptations for ESL, Special Ed, or G.T.
For below level learners and special ed, the teacher may consider having the worksheets filled out for these students.  This would be done before class by the teacher or by having an advanced student help.
[bookmark: _Toc369601181]Management Strategy
Lecture
This strategy is effective for all levels of learners.
During the lecture, an alternative may be to use the overhead (use student worksheet as a transparency) 	

Worksheets
Worksheets are provided to guide the students through the lesson.  

Group Makeup
The groups should be Heterogeneous groups should be selected by the teacher and learners of all levels should be included.

Group Discovery
The group work is effective for all levels of learners.
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Name____________________________________

Please draw a pie chart representing the information in the Waste Characterization table.

Pie Chart:

















Which of the categories above can be composted?























Compost Column				 Name__________________________________

Formula:


2 1/2 cups bagged salad 
1/2  cup dried leaves 
1/2 cup pencil shavings 
1 cup shredded paper 
1 cup water
1 cup soil


List the green material in the formula.
__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
List the brown materials in the formula.
__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
List the organic materials in the formula. 

__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________


image2.jpeg
Figure 4. Total MSW Generation (by material), 2011
250 Million Tons (before recycling)

Yard timmings.
135%.

Wood
4%

Rubber,leather & textiiss
82%

Metals
88%

Ot 33%

Paper & paperboard
26.0%

48%





image3.png
<>
3O




image1.jpeg
NEVADA DIVISION oF

ENVIRONMENTAL PROTECTION





