
Lesson Plan: Landfills and Climate Change  

Teacher-contributed lesson plan by Dr Mudau Lutendo S., Ms Kasturie Premlall and Ms Masethe Mosima A., Tshwane University of Technology, 
South Africa. 

As a High School or Undergraduate Environmental Sciences teacher, you can use this lesson plan to teach about landfills and landfill gas 
emissions and their impact on climate. 

Municipal solid waste ends up in landfills across the globe. Over time, with the decomposition of the solid waste, these landfills emit various 
gases such as methane, with greenhouse warming potentials. This lesson plan will describe landfills in detail and how landfill gases could 
contribute towards climate change. This lesson plan will also discuss how methane from landfills can be collected and used as fuel, thereby 
mitigating its effect on the climate. 

Thus, the use of this lesson plan allows you to integrate the teaching of a climate science topic with a core topic in Environmental Sciences. 

Use this lesson plan to help your students find answers to: 

• What is municipal solid waste and what is it composed of? Classify the different categories of municipal waste. 
 

• Explain what landfills are and list the pollutant gases that are produced in a landfill. 
 

• Describe how landfills can potentially contribute towards climate change. 
 

• How much does your country’s waste contribute to methane gas emissions? 
 

• Discuss how landfill gases can be processed to mitigate climate change. 

 

About the Lesson Plan 



Grade Level: High School, Undergraduate  

 

Discipline: Environmental Sciences 

 

Topic(s) in Discipline: Municipal Solid Waste, Industrial Waste, Hazardous Waste, Landfills, Leachate, Landfill Gases (LFGs), Greenhouse Gas 
Emissions, Methane 

 

Climate Topic: Climate and the Anthroposphere, The Greenhouse Effect, Climate Change Mitigation and Adaptation 

 

Location: Global, USA, South Africa 

 

Access: Online, Offline 

 

Language(s): English 

 

Approximate Time Required: 40-50 min 

 



 
1. Video (2 min) 

A brief introduction to solid waste and landfills. 

This can be accessed at: 

https://www.youtube.com/watch?v=8-WGCeNSdjc 

 

2. Reading (20 min) 

A reading to describe in detail the different types of landfills and their compositions. 

This can be accessed at: 

https://www.epa.gov/landfills/basic-information-about-landfills 

 

3. Reading (10 min) 

A reading to describe landfill gases (LFGs), with emphasis on methane, a significant greenhouse gas emitted from landfill sites. 

This can be accessed at: 

https://www.epa.gov/lmop/basic-information-about-landfill-gas 
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4. Visualization (10 min) 

An interactive visualization of sector-wise (including the waste sector) methane emissions in different countries.  

This can be accessed at: 

https://ourworldindata.org/grapher/methane-emissions-by-sector-gg-coe?country=ZAF 

 

5. Suggested questions/assignments for learning evaluation 

• What is municipal solid waste and what is it composed of? Classify the different categories of municipal waste. 
 

• Explain what landfills are and list the pollutant gases that are produced in a landfill. 
 

• Describe how landfills can potentially contribute towards climate change. 
 

• How much does your country’s waste contribute to methane gas emissions? 
 

• Discuss how landfill gases can be processed to mitigate climate change. 

 
Here is a step-by-step guide to using this lesson plan in the classroom/laboratory. We have suggested these steps as a possible plan of action. 
You may customize the lesson plan according to your preferences and requirements. 

 

2 Step-by-step User Guide
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1. Topic introduction 

Play the video, ‘A video about landfills’ by Meggie Stewart, Emory University, to introduce your students to the topic of landfills. Use the video to 
acquaint them with the basics of what municipal solid waste is, how it ends up in landfills, and what happens to it over time as it decomposes. 
Further, explain why methane is produced and emitted from landfills. 

This can be accessed at: 

https://www.youtube.com/watch?v=8-WGCeNSdjc 

 

2. Discuss the topic of landfills in detail 

Use the reading, ‘Basic Information about Landfills’ by the United States Environmental Protection Agency (EPA) to discuss landfills and their 

different types in detail. Use the embedded links in text to discuss how landfills are classified according to the waste stored in them. Distinguish 

between Municipal Solid Waste Landfills, non-hazardous Industrial Waste Landfills, and Hazardous Waste Landfills. Elaborate upon Bioreactor 

Landfills that store organic matter and discuss the formation of leachate and landfill gases (LFGs) in them. Explain that landfill gases mainly 

comprise of greenhouse gases such as methane and carbon dioxide and that their emission from landfill sites can contribute significantly to 

climate change.  

This can be accessed at: 

https://www.epa.gov/landfills/basic-information-about-landfills 

 

3. Extend the understanding about landfill gases 

Use the reading, ‘Basic Information about Landfill Gas’ by the Landfill Methane Outreach Program (LMOP)- EPA, to discuss the typical 
composition of landfill gases. Use the text and the embedded ‘diagram that illustrates the changes in typical LFG composition after waste 
placement’ to explain the formation of LFGs due to bacterial decomposition of organic matter in the landfills. Elaborate on how methane is 
produced from landfills and why its release to the atmosphere can adversely affect climate. Explain why methane is the more potent greenhouse 
gas compared to carbon dioxide. Use the text to explain how landfill gases can be used productively, thereby limiting greenhouse gas emissions 
from landfills and to mitigate their effect on the climate. 
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This can be accessed at: 

https://www.epa.gov/lmop/basic-information-about-landfill-gas 

 

4. Interactive Visualization to explore the local context 

Use the interactive visualization, ‘Methane emissions by sector’ by Our World in Data, to discuss total and relative methane emissions for 
different countries and regions, from various sectors such as Agriculture, Land Use, and Waste. Use the bottom left tabs on the chart, to select 
for a country or region to visualize its sector-wise breakdown of methane emissions. The data for the displayed chart is also available to 
download as a CSV file. Use this visualization and/or data to comment on your country or region’s contribution to methane emissions from the 
Waste sector and therefore, its potential effect on climate change.  

This can be accessed at: 

https://ourworldindata.org/grapher/methane-emissions-by-sector-gg-coe?country=ZAF 

 

5. Questions/Assignments 

Use the tools and the concepts learned so far to discuss and determine answers to the following questions: 

• What is municipal solid waste and what is it composed of? Classify the different categories of municipal waste. 
 

• Explain what landfills are and list the pollutant gases that are produced in a landfill. 
 

• Describe how landfills can potentially contribute towards climate change. 
 

• How much does your country’s waste contribute to methane gas emissions? 
 

• Discuss how landfill gases can be processed to mitigate climate change. 
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The tools in this lesson plan will enable students to: 

• learn about solid waste management and landfills 

• describe the different types of landfills and how they affect the environment 

• discuss landfills gases and their greenhouse warming potentials 

• explain how landfills contribute towards climate change 

 
If you or your students would like to explore the topic further, these additional resources will be useful. 

 

1. Visualization; ‘Global warming potential of greenhouse gases over 100-year timescale (GWP100)’ 

A visualization by Our World in Data, to show that Methane has over 28 times more Global Warming Potential compared to Carbon Dioxide, 
over a 100-year period. 

This can be accessed at: 

https://ourworldindata.org/grapher/global-warming-potential-of-greenhouse-gases-over-100-year-timescale-gwp 

 

3 Learning Outcomes          

4 Additional Resources

https://ourworldindata.org/grapher/global-warming-potential-of-greenhouse-gases-over-100-year-timescale-gwp


2. Reading; ‘Everything you need to know about landfill’ 

A media report (March 2017) on the landfills in South Africa by the Institute of Waste Management of South Africa. 

This can be accessed at: 

https://iwmsa.co.za/sites/default/files/IWMSA_Everything%20you%20need%20to%20know%20about%20Landfill_20170316_0.pdf 

 

3. Reading; ‘South Africa’s Climate Change Monitoring and Evaluation System’ 

Section of South Africa’s 1st National Climate Change report (published in 2016) by the Department of Environmental Affairs, Republic of South 
Africa, showing that GHG emissions contribution from the waste sector have increased by nearly 1 % from the years 2000-2010 (figure 3.1, page 
24). 

This can be accessed at: 

https://www.environment.gov.za/sites/default/files/reports/themeB_monitoring_evaluation.pdf 

 

4. Classroom/Laboratory Activity; ‘It’s A Gas’ 

A high school hands-on classroom/laboratory activity by Cornell Waste Management Institute, to demonstrate that methane gas is generated 
from vegetable material when collected and stored for several weeks, as in a landfill. 

This can be accessed at: 

http://cwmi.css.cornell.edu/TrashGoesToSchool/ItsAGas.html 

https://iwmsa.co.za/sites/default/files/IWMSA_Everything%20you%20need%20to%20know%20about%20Landfill_20170316_0.pdf
https://www.environment.gov.za/sites/default/files/reports/themeB_monitoring_evaluation.pdf
http://cwmi.css.cornell.edu/TrashGoesToSchool/ItsAGas.html


 

All the teaching tools in our collated list are owned by the corresponding creators/authors/organizations as listed on their websites. Please view 
the individual copyright and ownership details for each tool by following the individual links provided. We have selected and analyzed the tools 
that align with the overall objective of our project and have provided the corresponding links. We do not claim ownership of or 
responsibility/liability for any of the listed tools. 

1. Video; ‘A video about landfills’ 

By Meggie Stewart, Emory University. 

2. Reading; ‘Basic Information about Landfills’ 

By the United States Environmental Protection Agency (EPA). 

3. Reading; ‘Basic Information about Landfill Gas’ 

By the Landfill Methane Outreach Program (LMOP)- EPA. 

4. Visualization; ‘Methane emissions by sector’ 

By Our World in Data. 

5. Additional Resources 

Our World in Data 

Institute of Waste Management of Southern Africa 

Department of Environmental Affairs, Republic of South Africa 

Cornell Waste Management Institute 
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