
Educational Modules Table of Contents

EREF Municipal Solid 
Waste eTextbook

1 Introduction to Solid 
Waste Management

2 Waste Generation and 
Characterization

3 Solid Waste 
Collection

4 Material Recovery 
Facilities

5 Landfills

6 Leachate

1.1. 
1.2. 
1.3. 
1.4
1.5. 
1.6. 
1.7. 
1.8. 
1.9. 
1.10. 
1.11. 

2.1. 
2.2. 
2.3. 

2.4. 
2.5. 
2.6. 
2.7. 

3.1. 
3.2. 
3.3. 

3.4. 

4.1. 
4.2. 

4.3.
4.4. 

5.1. Brief Introduction to Landfills

5.2. Types of Landfills

6.1. 
6.2.
6.3.
6.4. 
6.5.

What is Solid Waste?

Solid Waste Management Systems

Waste Generation and Characteristics

Reduce, Reuse and Recycle

Circular Economy

Composting

Thermal Conversion

Landfills

Leachate

Landfill Gas

Critical Thinking Questions

2.3.1. 
2.3.2. 
2.3.3. 

Defining Municipal Solid Waste

Measuring Generation

Municipal Solid Waste Data Sources

Material Flow

State Data Surveys

Facility Data Surveys
Generated, Landfilled and Diverted Wastes

Municipal Solid Waste Composition

Municipal Solid Waste Physical and Chemical Properties

Critical Thinking Questions

Brief Introduction to Solid Waste Collection

Public vs. Private Collection

Characterize and Model Solid Waste Collection Activities

3.3.1. 
3.3.2. 

3.4.1. 
3.4.2. 

Types of Collection Systems and Vehicles

Modeling of Solid Waste Collection

Collection

Emission Regulations

Alternative Fuels and Emissions from Solid Waste

Waste Collection Trends and Challenges3.5

Introduction

Types of Material Recovery Facilities

Facility Design and Equipment

Critical Thinking Questions

4.2.1. 
4.2.2. 

Citizen Drop-Off Center

Single and Dual Stream Recycling

Organics Decomposition

Leachate

Gas Production

Siting a Landfill

Landfill Infrastructure, Layout and Operation

5.2.1. Monofills

5.2.2  Conventional

5.2.3. Bioreactor

5.2.4. Mechanical Biological Pretreatment

5.2.5. Construction and Demolition
5.3. 
5.4. 
5.5. 
5.6. 
5.7. 
5.8. Post-Closure Care

5.9. Critical Thinking Questions

Leachate Generation, Quantity and Quality

Leachate Treatment

Leachate Collection and Liner System Design

Landfill Final Covers

Critical Thinking Questions



10.1. Sustainable Waste Management Fundamentals

10.2. Sustainability Principles
10.2.1. Zero Waste
10.2.2. Cradle to Grave
10.2.3. Sustainable Material and Energy Flows

10.3. Waste Management Hierarchy Application
10.3.1. Waste Minimization and Reuse

10.3.2. Pay-as-You-Throw
10.4. Sustainable Waste Management Case Studies

10.4.1. Evaluation Tools

10.4.2. Case Studies

Education Modules Table of Contents

EREF Municipal Solid 
Waste eTextbook

7 Landfill Gas

8

9 Thermal Conversion 
Processes

10 Sustainable Solid 
Waste Management

Anaerobic Digestion

7.1. Landfill Gas Fundamentals

7.2. Landfill Gas Production Mechanisms and Modeling

7.3. First-order Landfill Generation Model Derivation

7.4. How to Calculate Landfill Gas Generation Rates

7.5. Gas Collection Efficiency

7.6. Greenhouse Gases Equivalencies Calculator

7.7. Landfill Gas Collection System Design

7.8. Critical Thinking Questions

7.7.1. Landfill Gas Collection System Components

7.7.2. Gas Collection and Control System Construction

8.1. Introduction to Anaerobic Digestion

8.2. History and Current State of Anaerobic Digestion

8.3. Overview of Anaerobic Digestion Processes

8.4. Biogas Composition, Generation and Electricity Production

8.5. Types of Anaerobic Digestion Systems

8.6. Critical Thinking Questions

9.1. What is Thermal Conversion?

9.2. Thermal Conversion Techniques

9.3. Waste Chemical Properties

9.4. Waste to Energy

9.5. Gasification and Pyrolysis

9.6. Hydrothermal Carbonization

9.7. Thermal Conversion Emissions

9.8. Critical Thinking Questions

The flexibility of EREF’s 
eTextbook equips instructors 
to meet their teaching goals. 
Utilize the content in its entirety 
or choose the modules that 
align with course topics.

To learn more, please visit  
solidwastecourse.org.

TEACHING FLEXIBILITY


