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Introduction  
Welcome to the Introductory Course on Sustainable Resource Management.  This course covers 
the 25 principles, ƻǊ ǎǘǳŘŜƴǘ ƭŜŀǊƴƛƴƎ ƻǳǘŎƻƳŜǎ ό{[hΩǎύ, identified by the National Standards 
Certification Board of the NRC. More information can be found at: 
http://nrcrecycles.org/national-standards-certification-board/.   

The Introduction to Sustainable Resource Management (SRM) course has been designed to 
provide information on the policies, programs and infrastructure that support Zero Waste.  
Dependence on natural resources continues to grow at an unsustainable pace. Through SRM, 
both communities and businesses can support the reduction of wasted resources and materials 
and work to create a green economy.   

The goal of SRM is to reduce, reuse, recycle and compost as a means to achieving Zero Waste; 
However, Zero Waste is not just about preserving precious resources. The implications of 
landfilling and incineration go far beyond just burying valuable resources.  These practices also 
contaminate the air, water and land, and they contribute significantly to the production of 
methane, a potent greenhouse gas.  

In 1970, the phrase άwŜŘǳŎŜΣ wŜǳǎŜΣ wŜŎȅŎƭŜέ ǿŀǎ ŎƻƛƴŜŘ ŘǳǊƛƴƎ ǘƘŜ ŦƛǊǎǘ 9ŀǊǘƘ 5ŀȅΦ  Despite the 
fact that this phrase is highly recognized, not all aspects of the phrase are well understood or 
well-practiced.  Yes, Americans recycle!  Yes, many Americans participate in reuse! But the fact 
is, that the άreduceέ part of the phrase has been ƴŜƎƭŜŎǘŜŘ ǘƻ ǘƘŜ Ǉƻƛƴǘ ǘƘŀǘ Ƴƻǎǘ ŘƻƴΩǘ ŜǾŜƴ 
realize it is the first and most important part of the equation.  This Country consumes and 
produces more now than ever. Much of these products contain chemicals, toxins and heavy 
metals that pollute the environment and our bodies. The good news is that through effective 
SRM strategies, businesses and communities can begin to look upstream at new practices and 
product redesign, that: reduce toxins; reduce the extraction and dependence of resources; 
reduce disposal; and reduce the harmful impacts to animals, people and the planet. 

This course will look at upstream practices that reduce waste during the manufacturing and 
distribution of products, as well as looking at downstream practices to collect, reuse, recycle 
and compost materials once they have been discarded.  Additionally, the course will look at the 
impacts to the economy and job creation connected to SRM. According to a report by the 
Centers of Excellence (CoE), as well as numerous other national studies, Recycling and Resource 
Management (or Materials Management) is a field of high job growth.  The report by CoE 
estimates 14,000 new jobs could be created over the next two years in California alone. A 
national study performed by the Tellus Institute, titled: More Jobs, Less Pollution: Growing the 
Recycling Economy in the U.S., estimates 1.5 million new jobs by recycling 75% of all waste.  
These jobs depend on reducing disposal and returning more materials back into the economy 
through reuse and recycling.  

 

http://nrcrecycles.org/national-standards-certification-board/


INTRODUCTION TO SUSTAINABLE RESOURCE MANAGEMENT ς INSTRUCTOR GUIDE ς 2015 PAGE 6 

About the Guide 

This guide will provide the instructor with all the needed resources to successfully conduct an 
interactive course on Introduction to Sustainable Resource Management.  Instructors should 
review all materials thoroughly before commencing the course.   

The Instructor Guide includes: 

¶ Lesson Plans 

¶ 20+ PowerPoint presentations (with slide by slide instructor notes) 

¶ Capstone project outline 

¶ Homework and assignments 

¶ Course syllabus 

¶ Handouts and worksheets 

¶ Glossary of terms 

The course has been developed to allow for maximum student interactivity and real-world 
learning opportunities. Early on during the course, students will be asked to participate in a 
group capstone project which either focuses on Zero Waste in a community or Zero Waste in a 
business.  As the course lessons unfold, students will be given information, projects, readings, 
activities and homework that will all provide a step-by-step, interactive learning experience in 
which students apply knowledge toward the completion of the capstone project. Students will 
also participate in discussions and group experiences that enhance the learning through real-
world, hands-on practicum. 

Instructors should use their own judgment to modify course content and assignments.  These 
lesson plans cover all the learning outcomes for successful completion of the course, but also 
include projects and assignments for maximum comprehension of the subject matter.  
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Lesson Plans 
The following section contains lesson plans for each topic. The lesson plans provide a complete 
overview of the lesson, including: 

¶ Lesson description 

¶ Student Learning Outcomes 

¶ Classroom activities 

¶ Student resources 

¶ PPT with slide narratives (slide by slide notes for instructors) 

¶ In-class discussion 

¶ Activities & worksheets 

The homework and reading assignments complement and go hand-in-hand with the lessons 
and are outlined within each lesson plan as well as contained in a section at the end of this 
manual.  The syllabi at the end of this guide can be used to customize the instructorΩs approach 
for reading, homework and activities. 

It should be noted that the resources are an excellent library of information which the 
instructor can use to become more knowledgeable on any of the lesson topics.  These resources 
can also be provided to students as reading assignments, homework assignments or in 
conjunction with any of the other provided materials. 
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Lesson #1: Introduction to Sustainable 
Resource Management (SRM) ς PART 1 

 

Lesson Description 

Understand how and why Sustainable Resource Management (SRM) is the foundation for 
solving the issue of resource depletion facing our planet.  

¶ Understand how and why resources are being converted to solid waste at an unprecedented 

rate 

¶ Identify National and California based data and trends in disposal and recycling  

 

Student Learning Outcomes 

By the end of this lesson, students will be able to: 

¶ (Knowledge Level) identify what materials are being disposed and locate resources on existing 

disposal data. 

¶  (Comprehension Level) explain what is meant by the term Sustainable Resource Management 

according to the National Standard Certification Board of the National Recycling Coalition 

¶ (Comprehension Level) describe why wasting occurs and the various systems needed to manage 

waste and resources more sustainably 

¶  (Application Level) predict what materials currently have high levels of disposal 

 

Classroom Activity 

The Story of Stuff video (http://storyofstuff.org/movies/story-of-stuff/ ) is a great way to give 
the students an understanding of the key issues that will be covered in this course.  Watch this 
video with students and then discuss what ideas stood out most to the students.   

 

http://storyofstuff.org/movies/story-of-stuff/
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Student Resources 

The following is a list of resources relevant to the lesson topic 

¶ Industry Acronyms  Terms (handout in lesson folder) 

¶ EPA: Advancing Sustainable Materials Management: Facts and Figures 2013 ς Assessing Trends 

in Material Generation, Recycling and Disposal in the United States: 

http://www.epa.gov/epawaste/nonhaz/municipal/pubs/2013_advncng_smm_rpt.pdf  

¶ EPA MSW 2009 Report: http://www.epa.gov/osw/nonhaz/municipal/pubs/msw2009-fs.pdf    

¶ EPA MSW 2012 Report: http://www.epa.gov/osw/nonhaz/municipal/pubs/2012_msw_fs.pdf   

¶ VIDEO: Story of Stuff: http://storyofstuff.org/movies/story-of-stuff/   

 

Reading: U.S. EPA Advancing Sustainable Materials Management: 
Facts and Figures 2013 (released June 2015) 

Weblink: http://www.epa.gov/epawaste/nonhaz/municipal/pubs/2013_advncng_smm_rpt.pdf  

Read the Executive Summary and review tables, page 1-10. 

This information will vary slightly from what is presented in Lesson #1, but will provide an 
overview of the changes being made at the EPA and around the world at how wastes are 
transitioning to resources and being managed as such. Be prepared to discuss the differences in 
materials composition since the 2012 report. 

Assignment:  

We often assume that the way the U.S. handles resources and waste is typical of the developed 
world. We can learn a lot from the experiences of other countries. Select a country to research 
different waste management practices and compare to the United States. Possible country 
options include: Japan, Italy, Britain, Germany, Canada, or another country you are interested 
in for which data is readily available. 

Your posting to the class forum this week should include answers to the following questions: 

¶ What are the disposal rates per capita? How does this compare to the United States? Compare 
material reduction, reuse, and recycle rates. 

¶ What policies has the country put in place to encourage waste reduction? 

¶ What unique considerations does this country have in regards to waste management? 

¶ How does the infrastructure differ from the United States? 

¶ Would these policies, infrastructure, be feasible in the United States? Why or why not? 

http://www.epa.gov/epawaste/nonhaz/municipal/pubs/2013_advncng_smm_rpt.pdf
http://www.epa.gov/osw/nonhaz/municipal/pubs/msw2009-fs.pdf
http://www.epa.gov/osw/nonhaz/municipal/pubs/2012_msw_fs.pdf
http://storyofstuff.org/movies/story-of-stuff/
http://www.epa.gov/epawaste/nonhaz/municipal/pubs/2013_advncng_smm_rpt.pdf
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Instructor Slide Notes 

Slide #1: Title Slide 

Slide #2: Student Learning Outcomes of Lesson 

Slide #3: What is SRM: 

This lesson will focus on 4 components needed for a Sustainable Resource Management 
System. 

¶ Policy 

¶ Infrastructure 

¶ Programs 

¶ Education 

Slide #4: SRM Hierarchy 

The goal of a Sustainable Resource Management System is to eliminate wasted materials or 
ultimately achieve Zero Waste.  To do this, a hierarchy of steps has been established: 

¶ Reduce waste (also called waste reduction) 

¶ Reuse products 

¶ Recycle and/or compost materials. 

Slide #5: No Waste in Nature 

In nature, everything is in cycles.  The Earth is a closed-loop system where no waste occurs 
ƴŀǘǳǊŀƭƭȅΦ  ¢ƘŜǊŜ ƛǎ ƴƻ άŀǿŀȅέ ƛƴ ƴŀǘǳǊŜΤ ǘƘŜ ŜŀǊǘƘ ƴŀǘǳǊŀƭƭȅ ǳǎŜǎ ǿŀǎǘŜ ōȅǇǊƻŘǳŎǘǎ ŦǊƻƳ ƻƴŜ 
system to fuel another.  Waste creation is a relatively new product of human culture for which 
better systems and processes need to be established. 

Slide #6: How is Waste/Garbage Created? 

Waste is ƭŜŦǘƻǾŜǊǎ ǘƘŀǘ ǿŜ ŘƛǎǇƻǎŜ ƻŦΣ ōǳǘ ǘƘŀǘ ŘƻŜǎƴΩǘ ƴŜŎŜǎǎŀǊƛƭȅ ƳŜŀƴ ƛǘΩǎ ƎŀǊōŀƎŜΦ  9ǾŜǊȅƻƴŜ 
has things that they no longer need, or that lose their value to the original purchaser, but that 
ŘƻŜǎƴΩǘ ƳŜŀƴ ǘƘŜȅ ƴŜŜŘ ǘƻ Ǝƻ ƛƴǘƻ ǘƘŜ ǘǊŀǎƘ ǘƻ ōŜŎƻƳŜ ƎŀǊōŀƎŜΦ  aƻǎǘ ƻŦ ǘƘŜ άǎǘǳŦŦέ ǘƘŀǘ ǿŜ 
throw away has a beneficial value in a SRM system. The EPA estimates that 75% of the 
American waste stream is recyclable, but we only recycle about 30% of it.  How much more 
could be reduced from production, or reused for beneficial purposes? 

Slide 7 & 8: How is Waste/Garbage Created?  (continued) 

Examples of how wastes retain value in a SRM system 

¶ Metal is recycled to create new metal cans. (slide 7) 
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¶ A bike can be repaired (slide 8) 

¶ Plate scrapings can become nutrient rich compost (slide 8) 

Slide #9: How is Waste/Garbage Created (continued) 

When recyclable, reusable or compostable materials are thrown into the garbage and then go 
into a trash truck and compacted and mixed together, they are often times so degraded by that 
process that they can no longer be effectively reused, recycled or composted.   

Slide #10: Class Activity 

Watch the PSA link provided on the slide. Ask students to share something that they regularly dispose of 
that could be eliminated altogether, or reused, recycled or composted (For Example: eliminate paper 
towels). Discuss the benefits (personal, financial, environmental) as well as the possible stumbling blocks 
associated with the changes suggested. 

Slide #11:  What is Being Disposed in the US? 

The US Environmental Protection Agency or US EPA was created in 1970.  It has been tracking 
disposal for over 30 years.  According to a 2012 report by the EPA, Americans generate about 
251 million tons of trash each year.  That is approximately 4.38 pounds per person, per day.  Of 
this, 87 million tons is either recycled or composted for a diversion rate of 34.5%. 

While these ǊŜŎȅŎƭƛƴƎ ŀƴŘ ŎƻƳǇƻǎǘƛƴƎ ŜŦŦƻǊǘǎ ŀǊŜ ǎƛƎƴƛŦƛŎŀƴǘΣ ǘƘŜȅ ŘƻƴΩǘ ƻǳǘǿŜƛƎƘ ǘƘŜ ŦŀŎǘ ǘƘŀǘ 
Americans have nearly tripled their generation in the last 50 years and doubled their disposal.  
We are wasting too much. 

Slide #12: Disposal & Recycling Facts 

Currently, in the US, we compost approximately 21 million tons per year, recycle 65 million tons 
per year, incinerate 29 million tons per year and landfill 134 million tons per year. 

The materials that we are throwing away have a value to our economy, our planet and our 
population. 

Slide #13: Recycling Rates 

As noted from the graph, very low rates are associated with most all recyclable materials in the 
US.  Lead acid batteries, steel cans and newspaper are about the only items that have 
significant recycling rates above 70%.  We are spending money on products only to throw a 
significant part of the value of these recyclables away. 

Slide #14: MSW Generation 

a{² ǎǘŀƴŘǎ ŦƻǊ άƳǳƴƛŎƛǇŀƭ ǎƻƭƛŘ ǿŀǎǘŜέΦ  ¢Ƙƛǎ ŎƘŀǊǘ ǎƘƻǿǎ ŀ ōǊŜŀƪŘƻǿƴ ƻŦ ǘƘŜ ƳŀǘŜǊƛŀƭǎ ōŜƛƴƎ 
generated.  Paper and paper products are the largest material. 
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Slide #15: MSW Generation - Another Viewpoint 

[ƻƻƪƛƴƎ ŀǘ ǘƘŜ ǎŀƳŜ нрм Ƴƛƭƭƛƻƴ ǘƻƴǎ ƻŦ ƎŜƴŜǊŀǘƛƻƴ ŦǊƻƳ ŀ ŘƛŦŦŜǊŜƴǘ ǾƛŜǿǇƻƛƴǘ ǘŜƭƭǎ ŀƴ άŜȅŜ-
ƻǇŜƴƛƴƎέ ǎǘƻǊȅΦ  ¢ƘŜ ¦Φ{Φ 9t! ǎƘƻǿǎ ǘƘŀǘ ол҈ ƻŦ ǘƘŜ ƳŀǘŜǊƛŀƭǎ ǘƘŀǘ ǿŜ ƎŜƴŜǊŀǘŜ ŀǊŜ ŦƻǊ 
packaging purposes, which means they are produced to be thrown away.  Another 20% of the 
materials are non-durable goods, followed by about 20% of durable goods.  Coupled with the 
food waste and yard trimmings and landscape waste and we can see why so much material 
ends up in the landfill or incinerator. 

Product responsibility and product redesign needs to be at the top of our priorities if these 
wasteful materials are going to be reduced. 

Slide #16: Residential Waste Stream in CA 

²ŀǎǘŜ ǎǘǊŜŀƳǎ ŘƛŦŦŜǊ ōȅ άƎŜƴŜǊŀǘƻǊ ǘȅǇŜέΦ  wŜǎƛŘŜƴǘƛŀƭ ƛǎ ǇǊŜŘƻƳƛƴŀƴǘƭȅ ƻǊƎŀƴƛŎ ƳŀǘŜǊƛŀƭǎ όŦƻƻŘ 
and yard trimmings), followed by paper. 

Question: How will the commercial waste stream differ? 

Slide #17: Commercial Waste Stream in CA 

Commercial wastes have substantially less organic materials, more paper and more special 
wastes and construction type materials. 

Slide #18: Recyclable Materials Breakdown 

Market values play a tremendous role in recycling.  The higher the value the material has, the 
more likely it is that it will be recycled.  Paper and cardboard make up over 50% of the materials 
recycled even though they only make up about 25% of the total waste stream.  That is due to 
the value and ease of collecting this material.  Yard trimmings are also highly recycled, in large 
part due ǘƻ ǘƘŜ Ƴƻǎǘƭȅ άŦǊŜŜέ ŎƻƭƭŜŎǘƛƻƴ ǇǊƻƎǊŀƳǎ ǘƘŀǘ ǊŜǎƛŘŜƴǘƛŀƭ ŎƻƭƭŜŎǘƛƻƴ ǎȅǎǘŜms offer.  

Slide #19: SRM Infrastructure 

The infrastructure needed to divert the 87 million tons annually is quite expansive and creates 
thousands of jobs.  These are the needed elements: 

¶ Collection programs and equipment 

¶ Recycling centers and materials recovery facilities 

¶ Compost facilities 

¶ Construction and demolition recycling facilities 

¶ Reuse centers 

¶ Electronics recycling facilities 

¶ Hazardous and special waste handling facilities 

¶ Manufacturers that make products from recyclables 
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¶ ...and PEOPLE, who will be the leaders, who will make responsible policies, who will oversee 

programs, who will be responsible business owners, who will educate and inform and who will 

BE THE DIFFERENCE. 

Slide #20: Class Activity 

Ask students to share what they think are the materials still being disposed, why and from where they 
are generated?  Compare their responses to the data provided on the next slide and discuss. (The next 
slides show the percentage of materials still being disposed.) 

Slide #21: Disposal 

Note that food makes up a majority of what is still being sent to landfills.  Plastic is another 
biggie, most of which contains toxins which is polluting our land and oceans. 

Slide #22: Landfills Create Methane and Leachate 

One of the biggest concerns regarding food and organics going into landfills is that it wreaks 
environmental havoc.  Once organics are placed in a landfill and entombed (or deprived of air), 
it causes an anaerobic condition with creates methane, which is a potent Greenhouse Gas. 
Leachate is also created, which is a groundwater contaminant. 

Slide #23: Visualize a Zero Waste System 

¢Ƙƛǎ ƭŀǎǘ ǎƭƛŘŜ ƘŜƭǇǎ ǇǊƻǾƛŘŜ ŀ άōƛƎ-ǇƛŎǘǳǊŜέ ƛŘŜŀ ƻŦ Ƙƻǿ ŀ ½ŜǊƻ ²ŀǎǘŜ {ȅǎǘŜƳ ǿƻǳƭŘ ōŜ 
designed. For this class, we will focus on empowering the students with knowledge and 
information needed to be the next generation of change! 
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Lesson #2: Introduction to Sustainable 
Resource Management (SRM) ς PART 2 

 

Lesson Description 

Learn the various technical terms associated with Sustainable Resource Management (SRM) 
and identify the hierarchy of existing systems needed to achieve Zero Waste 

¶ Master key terminology used by SRM professionals 

¶ Categorize materials in order to optimize opportunities for reduction, reuse, recycling and 

composting 

 

Student Learning Outcomes 

By the end of this lesson, students will be able to: 

¶  (Knowledge Level) describe the fundamental principles and practices related to waste reduction 

and reuse; recycling and composting 

¶ (Knowledge Level) list at least 5 primary (or market) categories of resources or materials 

¶ (Comprehension Level) explain what is meant by Sustainable Resource Management 

¶  (Comprehension Level) explain the meaning of the various technical terms and language used in 

an SRM system. 

¶ (Comprehension Level) summarize examples of 1-2 resources or materials within each primary 

(or market) category. 

¶  (Application Level) state personal examples of items they currently use that are wasteful and 

could be eliminated 

¶ (Analysis Level) differentiate the different types of material streams among various sections, 

such as residential and commercial. 
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Student Resources 

The following is a list of resources relevant to the lesson topic 

¶ Industry Acronyms  Terms (handout in lesson folder) 

¶ EPA Website on Sustainable Materials Management: http://www.epa.gov/smm/ 

¶ CalRecycle - State of Recycling in California: 

http://calrecycle.ca.gov/Publications/Documents/1522%5C20151522.pdf  

Assignment: 

Review the list of Acronyms and Terms that has been provided as a handout.  Refer to this 
handout throughout the term of this course and add new terms not listed as you identify them. 

Assignment: 

/ƻƳǇƛƭŜ ŀ ǎƛƳǇƭŜ ǊŜŎȅŎƭƛƴƎ ƻǊ ǊŜǳǎŜ άCŀŎǘǎέ ǿƻǊƪǎƘŜŜǘΦ  {ǘŀǊǘ ŎƻƳǇƛƭƛƴƎ ƛƴŦƻǊƳŀǘƛƻƴΣ ǎƛƳƛƭŀǊ ǘƻ 
this example (https://www.dosomething.org/facts/11-facts-about-e-waste) and track new facts 
throughout this course.  As a class, create a wiki or other compiled fact-sheet that can be a 
future resource. 

Assignment: 

What is an item that you buy that is made from recycled materials or could be made from 
recycled materials (common examples include office paper, toilet paper, paper towels, possibly 
jewelry, clothing or furniture)? Do a comparison on one product you have purchased in the past 
year.  

¶ What does a unit of the product made from recycled product cost?  

¶ What does the same unit size from virgin material cost?  

¶ Is it easy or difficult to make the switch to a product made from recycled product?  

¶ Is the recycled product available at the places you regularly shop?  

¶ Is the price competitive?  

¶ Is the quality comparable? 

¶ What other factors weigh into your purchase decision? 

Assignment: 

Review the Green Guides on the FTC.gov website (https://www.ftc.gov/news-events/media-

resources/truth-advertising/green-guides). Pick one guide and study the issues related to the 
Greenwashing campaign. Post a summary on the course forum.  

  

http://www.epa.gov/smm/
http://calrecycle.ca.gov/Publications/Documents/1522%5C20151522.pdf
https://www.dosomething.org/facts/11-facts-about-e-waste
https://www.ftc.gov/news-events/media-resources/truth-advertising/green-guides
https://www.ftc.gov/news-events/media-resources/truth-advertising/green-guides
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Instructor Slide Notes 

Slide #1: Title Slide - Part 2: SRM Terms and Technical Language 

Slide #2: In This Lesson 

(Knowledge Level) Describe the fundamental principles and practices related to waste 
reduction and reuse; recycling and composting 

¶ (Knowledge Level) list at least 5 primary (or market) categories of resources or materials 

¶ (Comprehension Level) explain what is meant by Sustainable Resource Management 

¶ (Comprehension Level) explain the meaning of the various technical terms and language used in 

an SRM system. 

¶ (Comprehension Level) summarize example of 1-2 resources or materials within each primary 

(or market) category. 

¶ (Application Level) state personal examples of items they currently use that are wasteful and 

could be eliminated 

¶ (Analysis Level) differentiate the different types of material streams among various sectors, such 

as residential and commercial. 

Slide #3: The Need for Industry Terms 

²Ŝ ƘŀǾŜ ƴƻǿ ƭŜŀǊƴŜŘ ǘƘŀǘΣ άƛƴ ƴŀǘǳǊŜΣ ǘƘŜǊŜ ƛǎ ƴƻ ǿŀǎǘŜΦέ IƻǿŜǾŜǊΣ ƛƴ ŀ ƳƻŘŜǊƴ ǎƻŎƛŜǘȅΣ ǿŜ 
generate and dispose of resources (which we generally call wastes) on a daily basis.  What we 
need to think about is: how do products, packaging, food leftovers, agricultural byproducts and 
landscape trimmings fit into a resource management system?  What we find, is that as we start 
to identify the systems, structures and processes associated with Sustainable Resource 
Management, we find ourselves knee deep in terms that need to be properly understood 
before we can begin to apply and use them. 

Slide #4: SRM Hierarchy 

So, when we start to talk about terms, we HAVE to first mention what is probably one of the 
most well known and used phrases ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ {waΧέwŜŘǳŎŜΣ wŜǳǎŜ ŀƴŘ wŜŎȅŎƭŜέΦ  ¢Ƙƛǎ 
phrase was coined in 1970 during the first earth day (4/22/1970) , and has come to represent 
what most consider the cornerstone of the growing environmental movement. 

What we want to focus attention on is not the words, but the actual order in which they are 
organized.  Reduce. Reuse. Recycle.  There is a reason we say them in that order, because what 
we want to do is to focus FIRST on waste reduction, or reuse, then on reuse, and then on 
ǊŜŎȅŎƭƛƴƎΧΦƻǊ ǊƻǘǘƛƴƎΦ 

¸ŜǎΣ ǘƘŜ Ǌƻǘ ǇŀǊǘ ǿŀǎƴΩǘ ǇŀǊǘ ƻŦ ǘƘŜ ƻǊƛƎƛƴŀƭ ǘŜǊƳ ōǳǘ ǿƘŜƴ ǿŜ άǊŜŎȅŎƭŜ ƻǊƎŀƴƛŎǎέ ǘƘǊƻǳƎƘ ǘƘŜ 
process of composting, we moǊŜ ŎƻƳƳƻƴƭȅ ǊŜŦŜǊ ǘƻ ǘƘŀǘ ŀǎ άǊƻǘǘƛƴƎέ ŀƴŘ ƴƻǘ ǊŜŎȅŎƭƛƴƎΦ 
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LǘΩǎ ƛƳǇƻǊǘŀƴǘ ǘƻ ǊŜŎƻƎƴƛȊŜ ǘƘŀǘ ǘƘŜ о-ǊΩǎ ƻǊ пΩǊΣ рΩǊΧΦŀƴŘ ƻƴ ƘŀǾŜ ōŜŎƻƳŜ ŀ ƳŜŀƴǎ ǘƻ ŜŘǳŎŀǘŜ 
on SRM, by customizing the message to meet the needs of the audience in a way that is 
familiar. Today it is common to find hundreds of reduce, reuse, recycle messages being shared.  
²ƘŀǘΩǎ ȅƻǳǊ ŦŀǾƻǊƛǘŜ άwέΦ 

Slide #5: REDUCE - Waste Reduction 

Waste reduction or reducing is at the top of the hierarchy.  The reason for this is because the 
best way to save resources is by not using them in the first place.  By reducing what we use, we 
are reducing the materials consumed to create those products.  Reduction has an exponential 
effect on reducing waste, but also helps reduce the water, energy and time spent making those 
unnecessary products as well.  You will see in later lessons, that waste reduction is generally the 
best way to reduce costs and create the most overall efficiencies. 

Big picture, there are things that government and businesses can do to help reduce waste, such 
as 

Working to reduce the amount of packaging from the products that are sold.  Did you know 
that packaging represents about 30-40% of all disposed materials and has an extremely short 
ƭƛŦŜǎǇŀƴΦ ¦Φ{Φ 9t! ǊŜǇƻǊǘǎ ол҈ ƛƴ ƛǘΩǎ нлмн ǊŜǇƻǊǘΣ ōǳǘ !ǎ ¸ou Sow, reallocates certain items and 
estimates that packaging actually exceeds 40% (44%) of all waste. 

Another solution is to implement purchasing policies or language in contracts that requires our 
vendors to reduce the use of toxins, packaging and waste practices, and make sure that we 
purchase products that are durable, long-lasting, repairable and ultimately reusable or 
recyclable. 

We need to be encouraging manufacturers to redesign products so that they are less toxic and 
eliminate waste resources during the production process 

And ultimately, we should ban products, or at the very least require manufacturers to be 
responsible for the cost of proper disposal and recycling of hard to recycle items. 

What are some of the more common ways to reduce waste at your home or office?  To start, 
you can 

¶ Install low-waste landscaping 

¶ Grass-cycle 

¶ Replace light bulbs with ƭƻƴƎŜǊ ƭŀǎǘƛƴƎ [95Ωǎ ƻǊ /C[Ωǎ 

¶ Eliminate disposable dishware and towels in your home 

¶ Use less toxic all-natural cleaning products 

¶ Consider packaging in purchasing decisions when options are available 

These are just a few ways you can help to reduce waste.  
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Slide #6: REUSE 

Next on the hierarchy is reuse.  Reuse is not new.  It is something that has been around for a 
long time, but has become more of a lƻǎǘ άǘǊŀŘƛǘƛƻƴέ Ǉƻǎǘ ²ƻǊƭŘ ²ŀǊ нΣ ŀǎ άŘƛǎǇƻǎŀƭέ 
convenience became more mainstream.  Today, we are learning to build new and exciting reuse 
outlets to modernize the idea of reuse and adapt to modern culture. 

Some of our more traditional forms of reuse include: 

¶ Thrift shops 

¶ Repair shops 

¶ Garage sales 

¶ Swap meets 

But today, one of the most successful businesses of the 21st century just so happens to be the 
largest reuse hub in the world...we know this as Ebay.  Other modern day reuse options are: 
/ǊŀƛƎΩǎ ƭƛǎǘΣ Freecycle, and Streetbank, which is among a growing list of other online websites to 
help loan, borrow and share your stuff with those in your neighborhood and communities. 
There are other forms of reuse that include, creative reuse, repair cafes, upcycling and 
deconstruction.  You will dive more deeply into reuse in later lessons. 

Slide #7: RECYCLE & COMPOST 

Recycling & Composting, or rotting, are last on our list of the traditional three chasing arrows in 
the mobius.  And while we place recycling further down on the scale, recycling and composting 
are an important part of the system.  Recycling is probably one of the most understood and 
utilized activities in our traditional three.  People like to recycle. It is a means for active 
participation that give pŜƻǇƭŜ ǘƘŜ άŦŜŜƭ ƎƻƻŘέ ǎŜƴǎŜ ƻŦ ƛƴǾƻƭǾŜƳŜƴǘΦ  άLΩǾŜ ŘƻƴŜ Ƴȅ ƎƻƻŘ ŘŜŜŘέΦ 

Recycling is the process of turning used products into raw materials that can be used to make 
new products. Its purpose is to conserve natural resources and reduce pollution. Recycling 
reduces energy consumption, since it generally takes less energy to recycle a product than to 
make a new one. Similarly, recycling causes less pollution than manufacturing a new product, 
and conserves raw materials. 

Recycling and composting are viewed along the same lines because in both processes, we are 
taking resources that have been discarded, processing them and then creating a feedstock for 
another product.  In recycling we primarily use traditional feedstocks such as paper, cardboard, 
plastics, glass and metals; in composting we use organic matter such as yard trimmings, food, 
sewage sludge, crop residue and animal wastes.   

These materials are cleaned, sometimes shredded, and then composted through either an 
aerobic process like windrows, or an anaerobic process like digestion.  The resulting products 
can range from mulches and composts to materials used for erosion control, land application, 
and the creation of biogas and energy. 
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Slide #8: Beyond R-R-R 

bƻǿ ǘƘŀǘ ǿŜΩǾŜ ŎƻǾŜǊŜŘ ǘƘŜ ōŀǎƛŎ wΩǎΣ ǿƘŀǘ ƻǘƘŜǊ key terms should you be familiar with?  Well, 
there are quite a few!  We are going to cover a handful in this lesson and then provide 
numerous more as we advance through the course. 

We just familiarized ourselves with Recycling.  But did you know that there is a hierarchy in 
terms of recycling?  So when we say recycle, we are generally talking about making a new 
product out of something that was old...but we can also be a little more specific and say that 
when we are recycling we are creating a product of similar value.  Aluminum cans, glass bottles 
and plastic bottles are all simple examples.  Most of these products are recycled back into the 
same product over and over again.. 

Did you know that we can also downcycle and upcycle ǇǊƻŘǳŎǘǎΚ  5ƻǿƴŎȅŎƭƛƴƎ ƛǎƴΩǘ the best 
ƻǇǘƛƻƴΣ ōǳǘ ǎƻƳŜǘƛƳŜǎ ƛǘΩǎ ǘƘŜ ƻƴƭȅ ƻǇǘƛƻƴΦ  ²ƘŜƴ ǿŜ downcycle we are making a product of 
less value than the product used to create it.  It can also be considered downcycling when we 
make a product into something that has only a single use in its new form.  For instance, many 
plastic garbage bags are made with recycled content.  But once they are used they are thrown 
away and not recycled again.  Toilet paper, paper towels and other paper products are 
examples of down-cycling.  The fact is that depending upon the viewpoint, almost any product 
could be considered downcycling; however, on the positive side, most products that are 
downcycled still retain the embedded energy value associated with recycling over raw material 
ŜȄǘǊŀŎǘƛƻƴΦ {ƻ ƛƴ ƻǳǊ ŜȄŀƳǇƭŜǎΣ ƛǘΩǎ ǎǘƛƭƭ ōŜǘǘŜǊ ǘƻ ŘƻǿƴŎȅŎƭŜ ǇŀǇŜǊ ƛƴǘƻ ǘƻƛƭŜǘ ǇŀǇŜǊ ǘƘŜƴ ǘƻ 
ƳŀƪŜ ǘƻƛƭŜǘ ǇŀǇŜǊ ŦǊƻƳ Ǌŀǿ ƳŀǘŜǊƛŀƭǎΦ  ²ƘŀǘΩǎ ōŜǘǘŜǊ ǘƘƻǳƎƘΧΦƭŜǘΩǎ ŜƭƛƳƛƴŀǘŜ ǘƘŜǎŜ ǎƘƻǊǘ ƭƛŦŜ 
products to begin with. 

Now upcycling is when we make a product from recycled materials that has a higher value than 
the original recycled product.  Examples are things like turning plastic into carpet, fiber for 
clothing, and plastic lumber.  Other examples are scrap wood and pallets being turned into 
furniture or glass being upcycled into decorative tiles.  We see examples of upcycling all the 
time through creative manufacturing and product innovation.  In today's system, these 
products then become wastes themselves so they should only be used when completely 
sustainable options are not yet available. For now, we may need to accept the lesser of two 
evils (using recycled plastic instead of virgin) as we strive to improve technology and processes 
to create truly sustainable products.  Responsible manufacturers continue to look at these 
implications and how resources can retain their value over and over in the lifecycle. 

Slide #9: Buy Recycled 

!ƴƻǘƘŜǊ ǾŜǊȅ ŎƻƳƳƻƴ ǘŜǊƳ ƛǎ ά.ǳȅ wŜŎȅŎƭŜŘέΦ  ²ƘƛƭŜ ǊŜŎȅŎƭƛƴƎ ƛǎ ƛƳǇƻǊǘŀƴǘΣ ƛǘ ǊŜŀƭƭȅ Ƙŀǎ ƴƻ 
positive impact if the resources are not ultimately turned into new products that are 
PURCHASED.  As consumers, ǿŜ ŘƻƴΩǘ ŀƭǿŀȅǎ ǊŜŎƻƎƴƛȊŜ ƻǳǊ ǊŜǎǇƻƴǎƛōƛƭƛǘȅ ǘƻ ƪŜŜǇ ǘƘŜ ƭƻƻǇ 
going through demanding and purchasing new products that are sustainably sourced, non-toxic, 
long lasting, durable, repairable, reusable and ultimately recyclable or compostable.  We need 
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to put our money where our values are, and that means sometimes spending a little extra to 
get these types of products. 

The great news is that demand for high-quality, eco-friendly products continues to grow.  We 
ǎŜŜ ƳŀǊƪŜǘƛƴƎ ŎŀƳǇŀƛƎƴǎ ǎƘŀǊƛƴƎ Ƙƻǿ ƎǊŜŜƴ ǇǊƻŘǳŎǘǎ ŀǊŜ ŜǾŜǊȅ ŘŀȅΦ  [ŜǘΩǎ ŎƻƴǘƛƴǳŜ ǘƻ ǎǳǇǇƻǊǘ 
good companies making good products, but not be confused or mislead by companies simply 
using greenwashing tactics. 

Slide #10: Greenwashing 

And what is greenwashing besides being another great term we should cover???...Well, I think 
this slide says it all. In a 2010 report by UL and TerraChoice titled the Sins of Greenwashing, 
ǘƘŜȅ ŦƻǳƴŘ ǘƘŀǘ ƻǾŜǊ фр҈ ƻŦ ŀƭƭ ǇǊƻŘǳŎǘǎ ǘƘŀǘ ƳŀŘŜ ŀƴ άŜƴǾƛǊƻƴƳŜƴǘŀlly preferableέ claim were 
guilty of greenwashing.  Following the report, in 2010 the Federal Trade Commission said that it 
would update its guidelines for environmental marketing claims in an attempt to reduce 
greenwashing and in 2012 it released its reviǎŜŘ άDǊŜŜƴ DǳƛŘŜǎέ. The Green Guides are 
designed to help marketers ensure that the claims they make about the environmental 
attributes of their products are truthful and non-deceptive. 

Slide #11: Closed-loop 

Closed-loop is another very common term that you hear more and more. This term when used 
in different industries may mean different things. In a resource management system, when we 
say άclosed-loopέ we are talking about a circular process where wastes are nearly eliminated by 
the waste or byproduct  from one process becoming the feedstocks for production of a new 
product or process. 

We want a closed-loop system to: 

¶ Prevent waste by better design and utilization of resources 

¶ Integrate a resource management system 

¶ Reduce the extraction of resources 

As we look at this graphic, we see that the process starts by raw material extraction...because 
at some point, the materials were extracted.  Those raw materials are processed and then used 
to make products.  In a linear system, after use, products are disposed.  But in a closed-loop 
system, the materials are collected and then can either be reused in their existing form, or they 
can go back for re-processing or in some cases, put directly back into the manufacturing 
process.  You can see that in a closed-loop system, that the elimination of both the raw material 
extraction and disposal processes reduces much of the wasting of materials, energy, water and 
dirty jobs associated with those processes.  We will talk more about the jobs aspect a bit 
ƭŀǘŜǊΧΦōǳǘ ƴƻΣ ŎƭƻǎƛƴƎ ǘƘŜ ƭƻƻǇ ŘƻŜǎƴΩǘ ǘŀƪŜ Ƨƻōǎ ŀǿŀȅΣ ƛǘ ŀŎǘǳŀƭƭȅ ƘŜƭǇǎ ŎǊŜŀǘŜ ƳƻǊŜΣ ŎƭŜŀƴŜǊ 
jobs! 
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Slide #12: Sustainability 

The word sustainability is one that you hear frequently these days.  In fact, even in the title of 
this ǇǊƻƎǊŀƳ ǿŜ ǎŀȅ ά{ǳǎǘŀƛƴŀōƭŜ wŜǎƻǳǊŎŜ aŀƴŀƎŜƳŜƴǘέΦ  ά{ǳǎǘŀƛƴŀōƛƭƛǘȅέ ƛǎ ŀ ǿƻǊŘ ǘƘŀǘ ƛǎ 
ƻǾŜǊǳǎŜŘΣ ŀƴŘ ƭƛƪŜ ƳŀǊƪŜǘƛƴƎ ǿƛǘƘ ƎǊŜŜƴ ƳŜǎǎŀƎƛƴƎΣ ά{ǳǎǘŀƛƴŀōƭŜέ ƛǎ ƻƴŜ ƻŦ ǘƘƻǎŜ ǿƻǊŘǎ ǘƘŀǘ 
ƛƳǇƭƛŜǎ ǎƻƳŜǘƘƛƴƎ ōŜǘǘŜǊ ōǳǘ Ƴƻǎǘ ǇŜƻǇƭŜ ŀǊŜƴΩǘ ǊŜŀƭƭȅ ǎǳǊŜ Ƙƻǿ ƻǊ ǿƘȅ ǘƘŜ άǎǳǎǘŀƛƴŀōƭŜέ 
ǇǊƻŘǳŎǘ ƻǊ ǇǊƻŎŜǎǎ ƛǎ ōŜǘǘŜǊΦ  LǘΩǎ ǾŜǊȅ ŎƻƳƳƻƴ ƴƻǿ ŦƻǊ ƭŀǊƎŜǊ ōǳǎƛƴŜǎǎŜǎ ǘƻ ƘƛǊŜ ǎǳǎǘŀƛƴŀōƛƭƛǘȅ 
ƳŀƴŀƎŜǊǎΣ ŦƻǊ ŎƛǘƛŜǎ ǘƻ ƘŀǾŜ άƻŦŦƛŎŜǎ ƻŦ ǎǳǎǘŀƛƴŀōƛƭƛǘȅέΣ ŀƴŘ ŦƻǊ ǇǊƻŘǳŎǘǎ ǘƻ ōŜ ƳŀŘŜ ƳƻǊŜ 
sustainably.  But what does this really mean?  Well, there are many definitions, but I like the 
ƻƴŜ ǘƘŀǘ {ǳǎǘŀƛƴŀōƭŜ ²ƻǊƪǎ ǳǎŜǎΣ ǿƘƛŎƘ ǎǘŀǘŜǎΣ άaŜŜǘƛƴƎ ǘƘŜ ŎǳǊǊŜƴǘ ƴŜŜŘǎ ƻŦ ŜƴǾƛǊƻƴƳŜƴǘΣ 
ŜŎƻƴƻƳƛŎ ŀƴŘ ǎƻŎƛŀƭ ǿƛǘƘƻǳǘ ŎƻƳǇǊƻƳƛǎƛƴƎ ǘƘŜ ŀōƛƭƛǘȅ ƻŦ ŦǳǘǳǊŜ ƎŜƴŜǊŀǘƛƻƴǎ ǘƻ Řƻ ǘƘŜ ǎŀƳŜΦέ   

This concept is also commonly referred to as Triple Bottom Line, or People-Planet-Profit.  As we 
continue to move through lessons, we will discover that SRM is a means for achieving 
Sustainability as it closely ties together all the principles of Triple Bottom Line. 

Slide #13: Zero Waste 

Later lessons will focus on Zero Waste in more depthΣ ōǳǘ ǿŜ ǿƻǳƭŘ ōŜ ǊŜƳƛǎǎ ƛŦ L ŘƛŘƴΩǘ ōǊƛƴƎ 
up Zero Waste as one of our key terms.  So without providing you the definition of Zero Waste 
right now, I thought that you should at least understand how Zero Waste fits into SRM. To sum 
it up easily, Zero Waste is SRM.  Zero Waste is basically the mascot term of SRM. A term  that is 
catching on around the globe.  You see, if you ask people what Sustainable Resource 
Management, or Sustainable Material Management is they would probably scratch their head 
and take a shot at defining it.  But Zero Waste is something tangible that people can walk away 
understanding without necessarily knowing all the intricate details behind the term.   

So here's a simple example...whŜƴ ǎƻƳŜƻƴŜ ŀǎƪǎ ȅƻǳ ǿƘŀǘ ȅƻǳΩǊŜ ǎǘǳŘȅƛƴƎΣ ȅƻǳ Ŏŀƴ ŜƛǘƘŜǊ ǎŀȅΣ 
LΩƳ ǎǘǳŘȅƛƴƎ {ǳǎǘŀƛƴŀōƭŜ wŜǎƻǳǊŎŜ aŀƴŀƎŜƳŜƴǘ ŀƴŘ ǎȅǎǘŜƳǎ ŦƻǊ wŜŘǳŎƛƴƎΣ wŜǳǎƛƴƎΣ wŜŎȅŎƭƛƴƎ 
ŀƴŘ /ƻƳǇƻǎǘƛƴƎΣ ƻǊ ȅƻǳ Ŏŀƴ ǎŀȅΣ LΩƳ ǎǘǳŘȅƛƴƎ ½ŜǊƻ ²ŀǎǘŜΦ  Lǘ ǎƻǳƴŘǎ ƳǳŎƘ ŎƻƻƭŜǊ ŀƴŘ ǇǊŜǘǘȅ 
much gets the point across! 

Slide #14: Class Activity 

!ǎƪ ǎǘǳŘŜƴǘǎ ǘƻ ǎƘŀǊŜ ŀƴ ŜȄŀƳǇƭŜ ƻŦ ŀƴ άwέ ƻǘƘŜǊ ǘƘŀƴ ǘƘŜ wŜŘǳŎŜ-Reuse-Recycle-Rot.  How does this 
άwέ ƘŜƭǇ ŜƭƛƳƛƴŀǘŜ ǿŀǎǘŜΚ ²Ƙŀǘ ǘȅǇŜ ƻŦ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ƻǊ ŜŘǳŎŀǘƛƻƴ ǿƻǳƭŘ ƴŜŜŘ ǘƻ ōŜ ƛƴ ǇƭŀŎŜ ǘƻ ǎǳǇǇƻǊǘ 
ǘƘŜ άwέΚ  

Slide #15: Title Slide - Part 3: Resource or Material Market Categories 

 

Slide #16: What are Resources? 

As we have been going through the introductory lessons about SRM, I have been unveiling 
some of the primary pieces of information you need in order to understand what Sustainable 
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Resource Management is and what are some of the key terms associated with our industry.  In 
this next lesson we are going to begin to discuss more terminology related to the actual 
άǊŜǎƻǳǊŎŜǎ ƻǊ ƳŀǘŜǊƛŀƭ ǘȅǇŜǎέΦ   

The term Resources is typically used to ƳŜŀƴ άLƴǇǳǘǎέ ƻǊ ǘƘŜ ƛƴƎǊŜŘƛŜƴǘǎ ǘƘŀǘ Ǝƻ ƛƴǘƻ ŀ ǇǊƻŘǳŎǘ.  
In terms of the environment, resources refers to water, oil, land and air as just a few that come 
to mind. 

IƻǿŜǾŜǊΣ ǿƘŜƴ ǿŜ ŀǊŜ ŘƛǎŎǳǎǎƛƴƎ {waΣ ǘƘŜǎŜ ŀǊŜ ƴƻǘ ǘƘŜ ǘȅǇŜǎ ƻŦ άwŜǎƻǳǊŎŜǎ ƻǊ aŀǘŜǊƛŀƭǎέ ǿŜ 
are referring to. As we get further into our studies you will begin to understand that although 
Sustainable Resource Management is a key driving factor in reducing consumption of water and 
oil and the prevention of air and land pollution, SRM is not focused first hand on these 
resources. 

In an SRM system, άǊŜǎƻǳǊŎŜǎέ ǊŜŦŜǊǎ to those materials that have been traditionally called 
ά{ƻƭƛŘ ²ŀǎǘŜέΦ hǊ ƛƴ ƻǘƘŜǊ ǿƻǊŘǎΣ ƳŀǘŜǊƛŀƭǎ ǎǇŜŎƛŦƛŎŀƭƭȅ ŎƻƭƭŜŎǘŜŘ ōȅ ǿŀǎǘŜ ƘŀǳƭŜǊǎ ŀƴŘ 
recyclers.  This is ǘƘŜ ǎǘǳŦŦ ǘƘŀǘ Ƴƻǎǘ ƻŦ ǳǎ ƪƴƻǿ ŀǎ άǘǊŀǎƘέΦ  !ƴŘ ǘƘŜ Ǝƻŀƭ ƻŦ {wa ƛǎ ǘƻ ŎƘŀƴƎŜ 
our mindset, so that those things we are used to thinking of as trash, that go into a can and 
eventually end up in landfills or incinerators, are NOT trash, but actually RESOURCES that have 
a Value. 

Slide #17: How Do We Classify Material Types? 

Resources can be categorized in a number of ways.  In future lessons on Zero Waste you will 
ƭŜŀǊƴ ŀōƻǳǘ ǘƘŜ άмн aŀǊƪŜǘ /ŀǘŜƎƻǊƛŜǎέΦ  ¢Ƙƛǎ ǿƛƭƭ ƘŜƭǇ ȅƻǳ ƛŘŜƴǘƛŦȅ ǊŜǎƻǳǊŎŜǎ ōŀǎŜŘ ƻƴ ǘƘŜƛǊ 
value as a commodity.  This is an important part of categorizing resources, because without 
value as a commodity, it makes it very hard to create collection programs which have a cost to 
undertake. 

Looking at how materials are collected is a helpful tool.  CoƭƭŜŎǘƛƴƎ άǎǘǳŦŦέ Ŏƻǎǘǎ ŀ ƭƻǘ ƻŦ ƳƻƴŜȅ 
in labor and equipment.  Grouping materials into classifications that can be collected together 
helps to simplify categories.  Here is generally how we collect stuff...not that these examples 
EXCLUDE, what we generally think of as trash, and show how an ideal SRM system would be 
designed. 

Packaging and Containers: They will consist of your basic recyclables, such as plastic and glass 
bottles or containers, metal and aluminum cans, and clean paper and cardboard products and 
packaging.  In more and more communities around the U.S. these items are collected 
commingled in a άōƭǳŜέ ōƛƴ ƻǊ ŎŀǊǘΦ 

Organics is another category.  Organic materials are comprised of yard trimmings and greenery 
as well as leftover food and food-soiled paper.  From a collection standpoint, this material is 
ƻŦǘŜƴ Ǉǳǘ ƛƴ ŀ ǎŜǇŀǊŀǘŜ άƎǊŜŜƴέ ōƛƴ ŀƴŘ ŘŜǇŜƴding upon the community and processing 
availability, one might only be able to recycle the greenery, whereas other programs might also 
include food, food soiled paper and even pet waste. 
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Construction, Demolition and Building Materials is another category of collection, and this 
includes materials generally accumulated during construction or demolition projects, or roofing 
ŀƴŘ ǊŜǇŀƛǊǎΦ  ¢ƘŜǎŜ ƛǘŜƳǎ ǿƛƭƭ ƛƴŎƭǳŘŜ ǿƻƻŘΣ ŎƻƴŎǊŜǘŜΣ ŘƛǊǘ ŀƴŘ ōǊƛŎƪΣ ŀƭǎƻ ŎŀƭƭŜŘ άƛƴŜǊǘǎέΣ ƳŜǘŀƭǎΣ 
drywall, and plaster.   

HHW stands for Household Hazardous Waste.  This is often associated with other special or 
toxic materials that are collected at HHW facilities.  These types of materials include oil, paints 
and solvents, cleaning products, garden products, batteries, lightbulbs and many facilities now 
also collect medicine and sharps. 

Electronics & Bulky Goods are another category of materials that is generally collected 
separately.   

Lastly, reusables are another category of resources.  These items generally have a much higher 
resale value that is lost if collected mixed with other items which is why more and more 
communities emphasize donation events prior to putting materials at the curb for collection. 

Slide #18: Packaging and Containers 

{ƻ ƭŜǘΩǎ ǎǘŀǊǘ ǿƛǘƘ ǿƘŀǘΩǎ Ƴƻǎǘ ŦŀƳƛƭƛŀǊ ǘƻ ǳs.  Packaging and Containers represent one of the 
largest segments of the resource stream.  These are those common materials that most of us 
have been recycling for years and basically they are generated from the products we purchase.  
These materials tend to be more easily recyclable and depending upon which state you live in, 
beverage containers may provide a substantial value by redeeming them for cash. 

As You Sow, an organization that promotes corporate environmental responsibility, recently 
released a report that estimates $11.4 Billion worth of recyclables enter landfills every year and 
that these materials could be easily reused or recycled.  The report also estimates that 40% of 
the waste stream is comprised of recyclable packaging. 

Slide #19: Construction, Demolition and Building Materials 

aŀƴȅ ǎǘŀǘŜǎ ŜǎǘƛƳŀǘŜ ǘƘŀǘ ŀǎ ƳǳŎƘ ŀǎ Ѻ ƻŦ ǘƘŜ ǘƻǘŀƭ ƎŜƴŜǊŀǘƛƻƴ ƻŦ ƳŀǘŜǊƛŀƭǎ ƛǎ ŎƻƴǎǘǊǳŎǘƛƻƴ ŀƴŘ 
demolition related.  This can even be higher in areas of heavy growth.  We generally call these 
materials C&D.   The great thing is that for the most part, these materials are collected and 
hauled separately in construction containers which makes it easier to haul them to specialized 
facilities that can sort and recycle the materials.   

CalRecycle has a very good short viŘŜƻ ƻƴ ά²Ƙŀǘ ƛǎ /ϧ5έ ǘƘŀǘ ǿƛƭƭ ƘŜƭǇ ǇǊƻǾƛŘŜ ŀ ǉǳƛŎƪ 
overview of these materials. 

Slide #20: Organics - Food and Yard Trimmings 

As we learned from earlier lessons, organics comprise more than 50% of the total materials still 
being disposed and of this about 30%-40% is food, food soiled paper and yard trimmings. Other 
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organics such as lumber and clean paper of often handled in other recycling programs we noted 
earlier, but can also be processed with organics. 

Most collection programs of organics are for greenery and yard trimmings.  These materials are 
often referred to as yard waste and can include tree trimmings or branches, flowers, leaves, 
grass, prunings or other greenery.  These collected materials are generally mulched, composted 
or land applied (meaning directly applied to a land area).   

Food and food-soiled paper are also organics.  Because of the high nutrient and energy value of 
food, as well as the creation of methane when food is landfilled, many communities around the 
U.S. are looking to keep food out of the landfills. One way is to expand green waste collection 
processes to include organics. 

Slide #21: Hazardous and Universal Wastes 

Hazardous waste, often times referred to as HHW, or Household Hazardous Waste, is a material 
that all too often is thrown in the trash.  More and more communities, organizations and 
businesses are working to reduce the amount of hazardous and toxic material that enters the 
landfill.  The list on this page identifƛŜǎ ǘƘƻǎŜ ŎƻƳƳƻƴ άƘƻǳǎŜƘƻƭŘέ ǘƻȄƛŎ ǿŀǎǘŜǎΣ ōǳǘ ǘƘƛǎ ƛǎ ƻƴƭȅ 
a fraction when compared to the huge amount of toxins associated with commercial 
ǇǊƻŘǳŎǘƛƻƴ ǇǊƻŎŜǎǎŜǎΦ LǘΩǎ ƛƳǇƻǊǘŀƴǘ ǘƻ ƴƻǘŜ ǘƘŀǘ ƭŜǎǎ ǘƘŀƴ мл҈ ƻŦ ŀƭƭ II² ƛǎ ǇǊƻǇŜǊƭȅ ŘƛǎǇƻǎŜŘ 
in California while the rest is improperly disposed in landfills, incinerators or enters the water 
system through street and household drains. 

Slide #22: Electronics & Bulky Goods 

Electronics represent one of the fastest growing segments of the material stream.  As 
technology continues to advance, people are buying and replacing more and more gadgets and 
electronic devices.  Most states have banned the disposal of electronics in landfills or 
incinerators due to the volume of heavy metals and toxins, which pose a significant health and 
environmental threat.  Ensuring that these materials are properly collected and recycled has 
ǊŜǎǳƭǘŜŘ ƛƴ /ŀƭƛŦƻǊƴƛŀΩǎ 9ƭŜŎǘǊƻƴƛŎ wŜŎȅŎƭƛƴƎ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜΣ ǿƘƛŎƘ ƛƴŎƭǳŘŜǎ ŀƴ ά!ŘǾŀƴŎŜŘ 
5ƛǎǇƻǎŀƭ CŜŜέ ǿƘŜƴ ǇǳǊŎƘŀǎƛƴƎ ǘŜƭŜǾƛǎƛƻƴǎΣ ƳƻƴƛǘƻǊǎ ŀƴŘ ƻǘƘŜǊ Ŏovered electronic devices.  This 
fee has helped to fund numerous businesses that properly handle these materials. 

9ƭŜŎǘǊƻƴƛŎǎ ŀǊŜ ƎŜƴŜǊŀƭƭȅ ŎƻƭƭŜŎǘŜŘ ƛƴ ŎƻƴƧǳƴŎǘƛƻƴ ǿƛǘƘ ά.ǳƭƪȅ DƻƻŘǎέΦ  ¢ƘŜǎŜ Ŏƻƴǎƛǎǘ ƻŦ ƭŀǊƎŜ 
household items such as appliances, furniture, mattresses and sometimes even auto parts or 
tires 

Slide #23: Reusable and Durable Goods 

The last primary collection category is reusable or durable goods.  These are the items that we 
list on eBay, put out at garage sales or donate to organizations that will reuse or resell them. 
Reusable goods represent a valuable a valuable part of the economy in that they create 
numerous jobs.  Reusable goods also represent the highest and best use of the products in that 
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they are used again in their original form, and dƻƴΩǘ ǊŜǉǳƛǊŜ ǘƘŜ ǳǎŜ ƻŦ ŜƴŜǊƎȅΣ ǿŀǘŜǊ ƻǊ ƻǘƘŜǊ 
consumption to transform them into new products like in recycling. 

Slide #24: Class Activity 

Ask students to discuss various items currently on their possession and to determine what classification 
of material it is and what is the best use for it after the student is done with it. (i.e.: clothing, binder, 
books, cell phones) Are there some items that are made up of multiple material types?  If so, how does 
this affect recyclability?  
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Lesson #3: History of Solid Waste 
Management 

 

Lesson Description 

Understand the practices and laws that have led to the establishment of the modern-day waste 
management systems in California. 

¶ Explain the history of residential and commercial recycling systems and programs. 

¶ Understand the applicable resource management laws 

 

Student Learning Outcomes 

By the end of this lesson, students will be able to: 

¶ (Knowledge Level) recall at least 5 Federal, State or Local laws that have contributed to resource 

management  in California 

¶ (Knowledge Level) identify key state regulatory agencies in California 

¶ (Comprehension Level) describe the key components and requirements of Assembly Bill 939 on 

local government 

¶ (Application Level) examine existing legislation and draw conclusions as to why certain adopted 

policies have been able to gain the legislative support needed to become law 

 

Class Activities  

Recommend watching the short movie (19 minutes), Gone Tomorrow, the Hidden Life of 
Garbage prior to starting the lesson: 
https://www.facebook.com/video/video.php?v=1243952734878.  Have a brief discussion of the 
key themes of the movie.  This will help lay a foundation for the content of this lesson. 

  

https://www.facebook.com/video/video.php?v=1243952734878
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Student Resources 

The following is a list of resources relevant to the lesson topic: 

¶ VIDEO: Gone Tomorrow, the Hidden Life of Garbage: 

https://www.facebook.com/video/video.php?v=1243952734878   

¶ WEBSITE: CalRecycle ς /ŀƭƛŦƻǊƴƛŀΩǎ тр҈ LƴƛǘƛŀǘƛǾŜΥ http://calrecycle.ca.gov/75Percent/  

¶ Trash in Tombs in Pompeii: (VIDEO and ARTICLE) http://www.uc.edu/news/NR.aspx?id=14812  

¶ The History of Waste, Roberta Crowell Barbalace: 

http://environmentalchemistry.com/yogi/environmental/wastehistory.html 

¶ The Conceptual History of Garbage, Steven D. Bennett: 

https://stevendbennett.wordpress.com/essays/the-conceptual-history-of-garbage/ 

¶ A Brief History of Waste Regulation n the United States and Oklahoma: 

http://www.deq.state.ok.us/lpdnew/wastehistory/wastehistory.htm  

¶ A Short History of Waste, Helen Spiegleman: http://upstreampolicy.org/a-short-history-of-

waste/ 

¶ WEBSITE: Mandatory Commercial Recycling (AB341) in Los Angeles: http://ab341.wikidot.com/  

¶ ²9.{L¢9Υ /ŀƭƛŦƻǊƴƛŀƴΩǎ !Ǝŀƛƴǎǘ ²ŀǎǘŜΥ ǾƛŜǿ ǘƘŜƛǊ άtŀǎǘ [ŜƎƛǎƭŀǘƛƻƴέ ǇŀƎŜǎΣ 

http://www.cawrecycle.org/past-legislation 

¶ WEBSITE: California Product StewarŘǎƘƛǇ /ƻǳƴŎƛƭΥ ǾƛŜǿ ǘƘŜƛǊ άtƻƭƛŎȅ ŀƴŘ [ŜƎƛǎƭŀǘƛƻƴέ ǘŀōΣ 

http://calpsc.org/policy-and-legislation/ca-epr-legislative-history/ 

 

Assignment: 

Instructor: From the following webpage: 
http://www.calrecycle.ca.gov/Laws/Legislation/calhist/. Assign a different time period for each 
student and then have him or her select one policy or piece of legislation from within that time 
period for the assignment. 

Student: Choose a piece of legislation or policy from the time period assigned, to research in 
more detail. Post a summary of the legislation on the class forum. Be sure to include critical 
information such as: 

¶ Name of the bill/policy/law 

¶ When it was introduced/approved 

¶ Summary of key impacts on citizens, businesses, municipalities 

¶ Results to date 

¶ Other interesting/relevant information 

¶ Primary drivers 

https://www.facebook.com/video/video.php?v=1243952734878
http://calrecycle.ca.gov/75Percent/
http://www.uc.edu/news/NR.aspx?id=14812
http://environmentalchemistry.com/yogi/environmental/wastehistory.html
https://stevendbennett.wordpress.com/essays/the-conceptual-history-of-garbage/
http://www.deq.state.ok.us/lpdnew/wastehistory/wastehistory.htm
http://upstreampolicy.org/a-short-history-of-waste/
http://upstreampolicy.org/a-short-history-of-waste/
http://ab341.wikidot.com/
http://www.cawrecycle.org/past-legislation
http://calpsc.org/policy-and-legislation/ca-epr-legislative-history/
http://www.calrecycle.ca.gov/Laws/Legislation/calhist/
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Assignment 

Have students research websites related to legislation in California.  Have students report back with a 1-
minute synopsis of the piece of legislation they researched and its importance to local or state 
reductions in waste to landfill/incinerators. 

Possible websites for research: 

¶ California Production Stewardship Council: http://calpsc.org/policy-and-legislation/ca-epr-

legislative-history/ 

¶ /ŀƭƛŦƻǊƴƛŀƴΩǎ !Ǝŀƛƴǎǘ ²ŀǎǘŜΥ http://www.cawrecycle.org/past-legislation 

¶ CalRecycle: http://calrecycle.ca.gov/ 

Assignment:  

This assignment is perfect for both the community and business capstone projects and is a key 
for gathering data and background associated with each project. Have students work within 
their groups on this assignment. 

Find out how legislation is being implemented in your community.  Per AB 1826, local 
jurisdictions must have organic waste recycling programs in place. Specifically, in April 2016, 
businesses must arrange for organic recycling. What is the plan for the city/community in which 
you will be doing your capstone project? What is the community doing to prepare and how will 
the businesses be notified? Discuss this issue with the local business identified in the capstone 
project and find out if they even know about the new law, and if so, how do they plan to 
address this requirement.  

Research if there is a plastic bag ordinance or polystyrene ban in the community. If so, when 
was it established? If not, has it been discussed and disregarded? Why or why not? What local 
community organizations are working within the community to create more sustainable 
communities? How will it affect the local businesses? 

  

http://calpsc.org/policy-and-legislation/ca-epr-legislative-history/
http://calpsc.org/policy-and-legislation/ca-epr-legislative-history/
http://www.cawrecycle.org/past-legislation
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Instructor Slide Notes 

Slide #1: Title Slide 

Slide #2: Student Learning Outcomes 

By the end of this lesson, learners will be able to: 

¶ (Knowledge Level) recall at least 5 Federal, State or Local laws that have contributed to resource 

management in California 

¶ (Knowledge Level) identify key state regulatory agencies in California 

¶ (Comprehension Level) describe the key components and requirements of Assembly Bill 939 on 

local government 

¶ (Application Level) examine existing legislation and draw conclusions as to why certain adopted 

policies have been able to gain the legislative support needed to become law 

Slide #3: Evidence of Trash in Pompeii Tombs 

(Watch 90 second video)  

/ŜƳŜǘŜǊƛŜǎ ƛƴ ŀƴŎƛŜƴǘ tƻƳǇŜƛƛ ǿŜǊŜ άƳƛȄŜŘ-ǳǎŜ ŘŜǾŜƭƻǇƳŜƴǘǎέ ǿƛǘƘ ŀ ǾŀǊƛŜǘȅ ƻŦ ǇǳǊǇƻǎŜǎ ǘƘŀt 
included serving as an appropriate site to toss out the trash. ¢ƘŀǘΩǎ ŀŎŎƻǊŘƛƴƎ ǘƻ ŦƛƴŘƛƴƎǎ ŦǊƻƳ 
University of Cincinnati research at Pompeii  by UC doctoral student Allison Emmerson. She has 
ǿƻǊƪŜŘ ƻƴ ǎƛǘŜ ŀǎ ǇŀǊǘ ƻŦ ¦/Ωǎ tƻƳǇŜƛƛ !ǊŎƘŀŜƻƭƻƎƛŎŀƭ wŜǎŜŀǊŎƘ Project.  She also noted what 
ǿŜ ǿƻǳƭŘ ŎƻƴǎƛŘŜǊ ŀƴ ŜȄǘǊŜƳŜƭȅ άŎŀǎǳŀƭέ ǘǊŜŀǘƳŜƴǘ ƻŦ ǘǊŀǎƘ ŀƴŘ ǿŀǎǘŜΦ 

άCƻǊ ƛƴǎǘŀƴŎŜΣέ ǎƘŜ ŜȄǇƭŀƛƴŜŘΣ άL ŜȄŎŀǾŀǘŜŘ ŀ ǊƻƻƳ ƛƴ ŀ ƘƻǳǎŜ ǿƘŜǊŜ ǘƘŜ ŎƛǎǘŜǊƴ όŦƻǊ ǎǘƻǊƛƴƎ 
drinking water and water for washing) was placed between two waste pits. Both waste pits 
were found completely packed with trash in the form of broken household pottery, animal 
ōƻƴŜǎ ŀƴŘ ƻǘƘŜǊ ŦƻƻŘ ǿŀǎǘŜΣ ƭƛƪŜ ƎǊŀǇŜ ǎŜŜŘǎ ŀƴŘ ƻƭƛǾŜ ǇƛǘǎΦέ 

In addition, researchers have commonly found that garbage was casually deposited on the floor 
of homes, in the streets and alleys outside of homes (sometimes at significant layered depths) 
and at the urban edge, along city walls (in large quantities over time). 

In fact, there is no evidence that Pompeii had any centrally managed system for garbage 
ŘƛǎǇƻǎŀƭΣ ŀƴŘ ǎƻΣ ƛǘΩǎ ƭƛƪŜƭȅ ǇŜƻǇƭŜ ƭƛǾŜŘ ƛƴ ǾŜǊȅ ŎƭƻǎŜ ǇǊƻȄƛƳƛǘȅ ǘƻ ǘƘŜƛǊ ǊŜŦǳǎŜ ŀǎ ŀƴ ŀŎŎŜǇǘŜŘ 
ǇŀǊǘ ƻŦ ƭƛŦŜΦ  !ƴŘ tƻƳǇŜƛƛΩǎ ŎŜƳŜǘŜǊƛŜǎ ŀƴŘ ǘƻƳōǎ ǿŜǊŜ ǎƛƳǇƭȅ ŀƴƻǘƘŜǊ ǇƭŀŎŜ ŦƻǊ ǘǊŀǎƘ ς as were 
ŀƭƳƻǎǘ ŀƴȅ ǇŀǊǘ ƻŦ ŀ ƘƻƳŜΩǎ ƛƴǘŜǊƛƻǊ ƻǊ ŜȄǘŜǊƛƻr as well as alleys, streets and major roadways.  

When it comes to why so much trash is found at tombs at Pompeii, Emmerson added that her 
research findings contrast with the theories of early excavators at Pompeii because those first 
ŜȄŎŀǾŀǘƻǊǎ ŎƻǳƭŘƴΩǘ Ŏonceive of trash placed at tombs as just a normal part of everyday life 
since its was so foreign to their (and our own) value systems. It seems, she said, so disrespectful 
by modern standards; however, evidence within the walls of Pompeii shows that the people 
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ƭƛǾŜŘ ŎƭƻǎŜ ǘƻ ǘƘŜƛǊ ǿŀǎǘŜΣ ŀƴŘ ǿŜ ŎŀƴΩǘ ōŜ ǎǳǊŜ ǘƘŀǘ ǘǊŀǎƘ ƛƴ ǘƻƳōǎ ǿƻǳƭŘ ƘŀǾŜ ōŜŜƴ ǎŜŜƴ ŀǎ ŀ 
problem. 

ά!ƴŘ ŦǊŀƴƪƭȅΣέ ǎƘŜ ŀŘŘŜŘΣ ά¢ƘŜ ŜŀǊƭȅ ŜȄŎŀǾŀǘƻǊǎ ŀǘ tƻƳǇŜƛƛ Ƨǳǎǘ ǿŜǊŜƴΩǘ ǘƘŀǘ ƛƴǘŜǊŜǎǘŜŘ ƛƴ ǘƘŜ 
trash and what it might tell us about daily life and ŎǳƭǘǳǊŀƭ ŀǘǘƛǘǳŘŜǎΦέ 

Slide #4: A Historical Perspective of Waste 

There is evidence of the creation of waste dates back to the time of hunter-gathers, when early 
man began to congregate in small villages and communities. 

Archeological studies of the Mayan Civilization show that they were a disposable society 
generating large amounts of waste and other studies of Native Americans can point to 5.3 
pounds a day of waste created. 

Starting around 500BC the first municipal dump was created in Athens Greece, where waste 
was required to be dumped a mile outside of the city.  Other documentation of formal waste 
ƳŀƴŀƎŜƳŜƴǘ ŘƻŜǎ ƴƻǘ ǎŜŜƳ ǘƻ ŜȄƛǎǘ ǳƴǘƛƭ ǘƘŜ муллΩǎΦ  !ǎ !ƳŜǊƛŎŀƴ ōŜƎŀƴ ǘƻ ƛƴŘǳǎǘǊƛŀƭƛȊŜΣ ƴŜǿ 
wastes were created.  People began to live in towns and cities where the practice was to throw 
trash into the streets for animals to eat.  Diseases such as the Bubonic Plague, cholera and 
ǘȅǇƘƻƛŘ ŦŜǾŜǊ ǿŜǊŜ ƭƛƴƪŜŘ ǘƻ ǳƴǎŀƴƛǘŀǊȅ ŎƻƴŘƛǘƛƻƴǎ ŜȄƛǎǘƛƴƎ ƛƴ ŎƛǘƛŜǎΦ  .ȅ ǘƘŜ ŜƴŘ ƻŦ ǘƘŜ муллΩǎ 
local governments began to put policies in to place to manage waste. 

Slides #5-7: Photos 

Photos that mirror the events in slide #4 

Slide #8: Modern Day Wasting 

This graphic shows highlights of policies and legislation that is going to be covered extensively 
throughout the rest of the presentation. 

Slide# 9: Recycling Pre-мфрлΩǎ 

In the good old days there were fewer types of packaging, and less stuff was prepackaged. 
Garbage collection was paper, rags, glass, animal feed, and rubbish.  The rubbish was dumped, 
often along creeks, and burned every so often to reduce the volume ς remember there were 
many fewer chemical compounds in the rubbish, but it did make for bad air quality;  

Dumps in streams and river beds did not run out of capacity because they were flushed every 
year by the spring ŦƭƻƻŘǎΦ tǊŜ ²²LL ǘƘŜǊŜ ǿŀǎ ŀ ŎǳƭǘǳǊŜ ƻŦ ά²ŀǎǘŜ bƻǘ-²ŀƴǘ bƻǘέ ŀƴŘ ōǳƛƭǘ-in 
resource management.   

Discussion: This might be a good opportunity to ask students to share something that has been passed 
down from many generations in their family and then to share discuss how modern culture has lost 
ǎƻƳŜ ƻŦ ƛƳǇƻǊǘŀƴŎŜ ŀƴŘ ǾŀƭǳŜ ƻŦ άǇŀǎǎƛƴƎ ǘƘƛƴƎǎ ŘƻǿƴΦέ 
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Slide #10: Recycling Post-мфрлΩǎ 

After WWII, a new philosophy of convenience and disposal was born.  Post-war consumption 
and the ever-growing number of products spurred and era of wastefulness.   

According to the City of Los Angeles, in the 60s, Yorty ran for mayor. Seeking to gain the woman 
vote, he ƳŀŘŜ ǘƘŜ ǇǊƻƳƛǎŜ ǘƻ ŜƴŘ ǊŜǎƛŘŜƴǘǎΩ ǎƻǊǘƛƴƎ ƻŦ ǿŜǘ ŀƴŘ ŘǊȅ ƎŀǊōŀƎŜΤ ŘǊȅ ƎŀǊōŀƎŜ ǿŀǎ 
typically burned in backyard incinerators, while wet garbage was collected and sent to pig farms 
and cans and bottles were collected and recycled.  He made good on his waste management 
promise and hence the beginning of mixing of our resources and compacting them to be bound 
for (then) distant landfills. 

As population grew and garbage changed, landfills were moved further from the population 
centers. This lead to the development of the packer truck ς to haul loads more efficiently to the 
dump, but it eliminated the sorting of the good old days. Packer trucks saved on collection 
costs, but increased the overall cost of management of wastes.  

Then putting all this stuff in the ground and covering it instead of burning it meant that we 
were polluting the ground water. So we developed lined landfills that now generate leachate 
and methane; but most importantly, we are filling these holes with refined materials and we 
are losing the embedded value and energy associated with these resources. 

Slide #11: Historical Bad Practices 

A number of bad practices related to disposal, especially on the part of the emerging industrial 
companies that were polluting the ground, air and water, led to the need for new policies and 
regulations. 

¶ Burn Barrel = Bad Air 

¶ Dump it in the Creeks = Bad Water  

¶ Open Burning Dumps = Bad Air 

¶ Unlined Landfills = Bad Water 

Post Regulatory Disposal Practices 

¶ Lined Landfills = Better Water 

¶ Methane Recovery = Better Air 

¶ Modern Landfills = Wasted Resources 

Slide #12-13: Federal Legislation ς мфтлΩǎ  

Nixon created the Environmental Protection Agency (EPA) and three major environmental 
policies were adopted in 1970.  The policies cover the protection of land, air and water 
resources. 
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The EPA was created on December 2, 1970 in response to growing public concern and a grass 
roots movement to "do something" about the deteriorating conditions of water, air, and land. 

The Clean Air Act  

¶ EPA is responsible for protecting and improving the nation's air quality.  

¶ Manufacturing the Products we consume is a major source of Air Pollution. 

¶ Recycling reduces air pollution. 

Clean Water Act  

¶ Provides for the National Pollutant Discharge Elimination System (NPDES) permit program and 

regulates the discharge of pollutants from point sources to waters of the United States 

¶ Trash characterization studies 

Resource Conservation & Recovery Act    

¶ Protect us from the hazards of waste disposal;  

¶ Conserve energy and natural resources by recycling and recovery;  

¶ Reduce or eliminate waste; and  

¶ Clean up waste, which may have spilled, leaked, or been improperly disposed. 

Slide #14: California Legislation 

California is responsible for some of the most progressive environmental laws in the United 
States.  The following slides will provide details on many of the key laws. 

CalRecycle (formerly Ca Integrated Waste Management Board or CIWMB) is the State Agency 
responsible for the oversight of most all environmental regulation 

Slide #15-16: Senate Bill 5 (SB5) ς Solid Waste Management and Resource Recovery Act 

This Bill established the formation of a Board to oversee environmental policy to protect public 
health, safety and well-being, and to preserve the environment. The law required Counties to 
create Solid Waste Management Plans which primarily focused on long-term disposal capacity, 
upgrading landfills and to promote incineration.  

Slide #17: Assembly Bill 2020 (AB2020) ς Bottle Bill 

The Bottle Bill established a redemption value on beverage containers and required the 
establishment of at least one certified recycling center near where beverage containers are 
sold.   

 Activity Slide #18: 

Ask students to share what they believe the key drivers were for the passage of AB2020.    
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ILb¢ΧΦ²ƘƛƭŜ ƛǘ ǎŜŜƳǎ ƭƛƪŜ ŀ ǊŜŎȅŎƭƛƴƎ ƭŀǿ would be meant to encourage recycling, in reality the key 
driver was to reduce litter.  Did any of the students identify this as a driver during the brainstorm? 

As students will learn in later lessons, often-times other strategies were employed to discourage 
individuals from looking at the implication of wasteful practices, but rather focus them on other issues. 
This would allow the general population to continue wasteful practices, but feel as though by doing 
ǎƻƳŜǘƘƛƴƎ ǇƻǎƛǘƛǾŜ όƭƛƪŜ ǊŜŎȅŎƭƛƴƎ ōƻǘǘƭŜǎ ǘƻ ǊŜŘǳŎŜ ƭƛǘǘŜǊύ ǘƘŜȅ ǿŜǊŜ ƘŜƭǇƛƴƎ ǘƻ άYŜŜǇ !ƳŜǊƛŎŀ 
.ŜŀǳǘƛŦǳƭέΦ The Keep America Beautiful campaign was initiated by large corporations (Coke, plastics 
industry) because of the pressure they were receiving for plastic bottle litter when the switch from glass 
to plastic was made and disposables were becoming commonplace. Rather than addressing the root of 
the problemΣ ǘƘŜ ŦƻŎǳǎ ǿŀǎ ƻƴ Ƨǳǎǘ άƘƛŘƛƴƎ ƛǘέ όŦƻŎǳǎ ƻƴ ƭƛǘǘŜǊ vs. waste) 

Slide #19: Senate Bill 332 (SB332) -  Updates the Bottle Bill 

¢Ƙƛǎ ōƛƭƭ ǇǊƛƳŀǊƛƭȅ ŜȄǇŀƴŘŜŘ ǘƘŜ ŘŜŦƛƴƛǘƛƻƴ ƻŦ άōŜǾŜǊŀƎŜέ ǘƻ ƛƴŎƭǳŘŜ ŀ ƴǳƳōŜǊ ƻŦ ŀŘŘƛǘƛƻƴŀƭ 
container types for both carbonated and non-carbonated drinks. 

Slide #20: Assembly Bill 23 (AB23) ς Even More Updates to the Bottle Bill 

This was another bill that updated AB2020. This increased the bottle deposit to $.05 (previously 
$.025) for bottles under 24 ounces, and $.10 on bottles over 24 ounces. 

Slide #21: Assembly Bill 939 (AB939) ς 50% Diversion by 2000 

¢Ƙƛǎ ǿŀǎ /ŀƭƛŦƻǊƴƛŀΩǎ ƭŀƴŘƳŀǊƪ ǊŜŎȅŎƭƛƴƎ ƭŜƎƛǎƭŀǘƛƻƴ ŀƴŘ ǇǊƻōŀōƭȅ ƻƴŜ ƻŦ ǘƘŜ Ƴƻǎǘ ǇǊƻƎǊŜǎǎƛǾŜ 
recycling laws in the United States when adopted. 

This law required cities and counties to implement programs that would divert materials from 
landfill or incineration by 25% by 1995 and 50% by 2000 through activities including source 
reduction, recycling and composting activities. 

Slide# 22: In-class Discussion 

Similar to the earlier discussion on why the Bottle Bill was adopted, ask students to try and discern what 
the key drivers for passage of AB939 might have been.  While there was a growing concern for the 
ŜƴǾƛǊƻƴƳŜƴǘ ŀƴŘ ǊŜŎȅŎƭƛƴƎ ǿŀǎ ōŜŎƻƳƛƴƎ ǇƻǇǳƭŀǊΣ ƭŀǿǎ ŘƻƴΩǘ Ǉŀǎǎ ŦƻǊ ǇƻǇǳƭŀǊƛǘȅ ǊŜŀsons.  AB939 was 
passed due to the belief and supporting studies that showed landfill space was running out and that 
reductions in disposal were necessary to ensure adequate disposal capacity in the State.   

Slide #23: AB939 Success 

AB939 did spur a number ƻŦ ǊŜŎȅŎƭƛƴƎ ǇǊƻƎǊŀƳǎ ŀŎǊƻǎǎ ǘƘŜ ǎǘŀǘŜΦ bƻǿ Ƴƻǎǘ /ŀƭƛŦƻǊƴƛŀƴΩǎ ƘŀǾŜ 
access to convenient recycling programs. 

Slide #24: Senate Bill 20 (SB20) Electronics Recycling 

Establishes a fee on electronic devices, including those with screens and monitors.  Requires 
manufacturers to set up an electronic recovery system and for the State to oversee 
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disbursement of funds for these efforts.  This fee has helped to set up facilities throughout CA 
which collect, dismantle, process and market electronics. 

Slide #25 ς Assembly Bill 32 (AB32) ς GHG Reductions 

Signed in 2006, AB32 mandates greenhouse gas (GHG) reductions by 25% by 2020.  The 
oversight for this bill is with CARB ς CA Air Resource Board, however, as part of the mandate, 5 
million metric tons of GHG must be eliminated through the reduction of materials disposed in 
landfills, which reduces Methane production.  Later lessons will explain this more in detail, but 
it is important to note that not all GHG reductions will be made through reductions in energy, 
transportation, farming and manufacturing which are generally viewed as key contributors to 
GHGs.   

Slide #26 ς Greenhouse Gasses 

As students will learn more in later lessons, Methane is a potent Greenhouse Gas.  It is primarily 
created in landfills.  It is 23-70 times more potent than Carbon Dioxide as a GHG and therefore 
the reduction of organic matter going into landfills and therefore reducing the amount of 
methane produced is an important component to achieving the goals of AB32. 

Slide #27 ς Assembly Bill 341 (AB341) ς Mandatory Commercial Recycling 

AB341, passed in November, 2012, is recent legislation passed and directly related to AB32.  
Because AB32 requires that there will be 5 million metric ton reduction of GHG emissions from 
landfills, a law needed to be passed to spell out how these reductions would be achieved.  
AB341 requires that all businesses that generate more than 4-cubic yard of waste per week, or 
apartments of 5 or more units, must recycle.  This piece of legislation is commonly referred to 
as MCR or Mandatory Commercial Recycling.  While the burden is placed on businesses, 
municipalities throughout CA are required to provide education to businesses about the law 
and to ensure that local systems are in place.  This law also puts into place a 75% recycling goal 
in California through waste reduction, reuse and recycling strategies.  To reach this goal, 
California will need to nearly double its current level of reducing, reusing, recycling, and 
composting.  

ό²ƘƛƭŜ ƛǘΩǎ ǇǊƻōŀōƭȅ ƴƻǘ ōŜǎǘ ǘƻ ŘƛǎŎǳǎs this in class, it is important to note that diversion and 
recycling are not the same measurement.  AB939 required 50% diversion which includes other 
things besides waste reduction, recycling and reuse. The State currently diverts about 65%, 
which includes some waste to energy credits, the use of green waste as cover on landfills, and 
ƻǘƘŜǊ ǘȅǇŜǎ ƻŦ ŀƎƎǊŜƎŀǘŜ ƳŀǘŜǊƛŀƭǎ ŦƻǊ ōŜƴŜŦƛŎƛŀƭ ǳǎŜΦ  άwŜŎȅŎƭƛƴƎέ ǿƛƭƭ bh¢ ƛƴŎƭǳŘŜ ǘƘŜǎŜ ƛǘŜƳǎΣ 
which sets a higher threshold for efforts to reduce disposal.  If CA were currently only 
measuring recycling, it is at a rate of approximately 40%).  
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Slide #28  - Assembly Bill 1826 (AB1826) Mandatory Commercial Organics Recycling 

In October of 2014, Governor Brown signed AB 1826 Chesbro (Chapter 727, Statutes of 2014), 
requiring businesses to recycle their organic waste on and after April 1, 2016, depending on the 
amount of waste they generate per week. This law also requires that on and after January 1, 
2016, local jurisdictions across the state implement an organic waste recycling program to 
divert organic waste generated by businesses, including multifamily residential dwellings that 
consist of five or more units (please note, however, that, multifamily dwellings are not required 
to have a food waste diversion program, but are required to divert other organics such as 
landscape waste). Organic waste (also referred to as organics throughout this course) means 
food waste, green waste, landscape and pruning waste, nonhazardous wood waste, and food-
soiled paper waste that is mixed in with food waste. This law phases in the mandatory recycling 
of commercial organics over time, while also offering an exemption process for rural counties. 
In particular, the minimum threshold of organic waste generation by businesses decreases over 
time, which means that an increasingly greater proportion of the commercial sector will be 
required to comply. 

Why Organics? Mandatory recycling of organic waste is the next step toward achieving 
/ŀƭƛŦƻǊƴƛŀΩǎ ŀƎƎǊŜǎǎƛǾŜ ǊŜŎȅŎƭƛƴƎ ŀƴŘ ƎǊŜŜƴƘƻǳǎŜ Ǝŀǎ όDIDύ ŜƳƛǎǎƛƻn goals. California disposes 
approximately 30 million tons of waste in landfills each year, of which more than 30 percent 
could be used for compost or mulch (see the 2008 Waste Characterization Study). Organic 
waste such as green materials and food materials are recyclable through composting and 
mulching, and through anaerobic digestion, which can produce renewable energy and fuel. 
Greenhouse gas (GHG) emissions resulting from the decomposition of organic wastes in landfills 
have been identified as a significant source of emissions contributing to global climate change. 
Reducing the amount of organic materials sent to landfills and increasing the production of 
compost and mulch are part of the AB 32 (California Global Warming Solutions Act of 2006) 
Scoping Plan. For more information on the connection between the waste sector and 
/ŀƭƛŦƻǊƴƛŀΩǎ DID ŜƳƛǎǎƛƻƴ ǊŜŘǳŎǘƛƻƴ ƎƻŀƭǎΣ ǇƭŜŀǎŜ ǎŜŜ /ŀƭwŜŎȅŎƭŜΩǎ /ƭƛƳŀǘŜ /ƘŀƴƎŜ ǇŀƎŜΦ 

Å January 1, 2016: Local jurisdictions must have an organic waste recycling program in place. 

Jurisdictions must conduct outreach, education to inform businesses how to recycle organic 

waste in the jurisdiction, and monitoring to identify those not recycling and inform them of the 

law and how to recycle organic waste. 

Å April 1, 2016: Businesses that generate eight cubic yards of organic waste per week must 

arrange for organic waste recycling services. 

Å January 1, 2017: Businesses that generate four cubic yards of organic waste per week must 

arrange for organic waste recycling services. 

Å August 1, 2017 and Ongoing: Jurisdictions must provide information about their organic waste 

recycling program implementation in the annual report submitted to CalRecycle. (See above for 

description of information to be provided.) 

Å Fall 2018: After receipt of the 2016 annual reports submitted on August 1, 2017, CalRecycle shall 

conduct its formal review of those jurisdictions that are on a two-year review cycle. 

http://www.calrecycle.ca.gov/LGCentral/Reporting/Biennial.htm
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Å January 1, 2019: Businesses that generate four cubic yards or more of commercial solid waste 

per week must arrange for organic waste recycling services. 

Å Fall 2020: After receipt of the 2019 annual reports submitted on August 1, 2020, CalRecycle shall 

conduct its formal review of all jurisdictions. 

Å Summer/Fall 2021: If CalRecycle determines that the statewide disposal of organic waste in 

2020 has not been reduced by 50 percent of the level of disposal during 2014, the organic 

recycling requirements on businesses will expand to cover businesses that generate two cubic 

yards or more of commercial solid waste per week. Additionally certain exemptions, previously 

discussed, may no longer be available if this target is not met. 

Slide #29ς Other Important Bills 

A number of other very important State Bills have passed in recent years.  These bills cover 
hard-to-handle materials such as paint, carpet and mattresses.  These bills all set up fees that 
are paid on purchase of items, which then set up collection and recycling programs.  Without 
this infrastructure, these materials would continue to be illegally disposed in landfills. 

Slide #30 ς Local Policies 

Throughout California, communities continue to take the lead on progressive policies to help 
minimize the environmental impacts of disposing of problematic materials.  These policies are 
ƎŜƴŜǊŀƭƭȅ ŎŀǊǊƛŜŘ ƻǳǘ ōȅ ǘƘŜ ŀŘƻǇǘƛƻƴ ƻŦ ά[ƻŎŀƭ hǊŘƛƴŀƴŎŜǎέΣ ǿƘƛŎƘ ŀǊŜ ƛƳǇƭŜƳŜƴǘŜŘ ŀǘ ǘƘŜ Ŏƛǘȅ 
or county level. The following slides are looking at some of these policies local to West Valley 
College and the Bay Area, and include: 

¶ Zero Waste policies 

¶ Plastic Bag Ordinances 

¶ Polystyrene Ordinances 

¶ Bottle Waste Ordinances 

¶ Safe Drug Disposal Ordinances 

Slide #31 ς Plastic Bag Ordinances 

This slide shows the cities that have adopted plastic bag bans in the bay area.  These bans 
generally call for the elimination of plastic bags for use by grocery stores, and in some cases 
imposes a fee for paper bags.  Most all bans encourage the use of reusable bags. 

Slide #32 ς Polystyrene Ordinances 

This slide shows the cities that have adopted polystyrene bans in the bay area.  These bans 
ƎŜƴŜǊŀƭƭȅ ŜƭƛƳƛƴŀǘŜ ǘƘŜ ǳǎŜ ƻŦ ǇƻƭȅǎǘȅǊŜƴŜΣ ƻǊ ά{ǘȅǊƻŦƻŀƳέ ŎƭŀƳ ǎƘŜƭƭǎ ŀƴŘ ǘƻ-go containers 
from food establishments.  Restaurants, fast-food businesses and other food establishments 
are required to transition to durable serving containers, or those made of either paper or 
compostable materials. 
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Slide #33 ς {ŀƴ CǊŀƴŎƛǎŎƻΩǎ .ƻǘǘƭŜ ²ŀǘŜǊ hǊŘƛƴŀƴŎŜ 

http://www.sfenvironment.org/download/bottled-water-ordinance.   San Francisco is taking 
the lead and has eliminated the sale or distribution of water bottles in public areas that are 
smaller than 21 ounces. It also requires buildings to provide water bottle filling stations. 

Slide #34 ς Responsible State Agencies 

California has multiple state agencies.  CalRecycle is primarily responsible for enforcement of 
state environmental legislation, but many of the other agencies listed play a role on vital 
policies that must all work together. 

http://www.sfenvironment.org/download/bottled-water-ordinance
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Lesson #4: Collection Systems 

 

Lesson Description 

Gain insight into the various systems needed to collect resources from residential, commercial 
and industrial establishments. 

¶ Recognize different bin and cart types 

¶ Learn how to optimize collection through various equipment and material sort strategies 

¶ Understand the importance of properly sorting materials prior to disposal 

 

Student Learning Outcomes 

By the end of this lesson, students will be able to: 

¶ (Knowledge Level) identify the various bins and carts used to collect waste and recyclables 

¶ (Comprehension Level) contrast the differences in collection systems for residential and 

commercial resource streams 

¶ (Application Level) classify resources into collection categories that optimize both diversion and 

costs  
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Student Resources 

The following is a list of resources relevant to the lesson topic 

¶ Interactive opportunity to learn what can be recycled.  Offered by America Recycles Day. 

http://americarecyclesday.org/wp-content/uploads/2012/06/Ready-Set-Sort.pdf  

¶ WEBSITE: Recology ς City of San Francisco Collection System: 

http://www.recologysf.com/index.php/for-homes/residential-recycling-compost-trash  

¶ ARTICLE: A Retrofitted Minnesota County MRF Sees Big Increases in Residential Recycling: 

http://waste360.com/mrfs/retrofitted-minnesota-county-mrf-sees-big-increases-residential-

recycling 

¶ ARTICLE: Study Highlights Best Practices Increasing Recycling at Workplaces: 

http://waste360.com/source-separation/study-highlights-best-practices-increasing-recycling-

workplaces  

Reading: 

Recycling is taking a hit as some larger waste management and recycling companies have noted 
financial issues and are ƻǇŜǊŀǘƛƴƎ ƛƴ ǘƘŜ ǊŜŘΦ wŜŀŘ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŀǊǘƛŎƭŜǎ ƻƴ ά!ƳŜǊƛŎŀƴ wŜŎȅŎƭƛƴƎ 
Is {ǘŀƭƭƛƴƎ άŀƴŘ ά¦ƴǇǊƻŦƛǘŀōƭŜ wŜŎȅŎƭƛƴƎ ²ŜƛƎƘǎ hƴ ²ŀǎǘŜ aŀƴŀƎŜƳŜƴǘέΣ ŀƴŘ ǘƘŜƴ ŀǘ ƭŜŀǎǘ ƻƴŜ 
of the Op-ed pieces.  Think about the different viewpoints.  What does a company that runs 
recycling gain by placing doubt in the minds of individuals about the success of recycling (keep 
in mind they have much larger investments in landfilling and incineration). 

¶ ά!ƳŜǊƛŎŀƴ ǊŜŎȅŎƭƛƴƎ ƛǎ ǎǘŀƭƭƛƴƎΣ ŀƴŘ ǘƘŜ ōƛƎ ōƭǳŜ ōƛƴ ƛǎ ƻƴŜ ǊŜŀǎƻƴ ǿƘȅέΣ 5Φ/Φ tƻƭƛǘƛŎǎΣ !ŀǊƻƴ /Φ 

Davis, June 20, 2015: http://www.washingtonpost.com/local/dc-politics/american-recycling-is-

stalling-and-the-big-blue-bin-is-one-reason-why/2015/06/20/914735e4-1610-11e5-9ddc-

e3353542100c_story.html 

¶ ά¦ƴǇǊƻŦƛǘŀōƭŜ wŜŎȅŎƭƛƴƎ ²ŜƛƎƘǎ ƻƴ ²ŀǎǘŜ ManagementέΣ ¢ƘŜ ²ŀƭƭ {ǘǊŜŜǘ WƻǳǊƴŀƭΣ {ŜǊŜƴŀ bƎ 

and Angela Chen, April 29, 2015: http://www.wsj.com/articles/waste-management-swings-to-

loss-1430309519 

¶ άwŜŎȅŎƭƛƴƎ LƴŘǳǎǘǊȅ /ǊŜŀǘŜŘ Lǘǎ hǿƴ aŜǎǎέΣ .ƭƻƻƳōŜǊƎΣ !ŘŀƳ aƛƴǘŜǊΣ Wǳƭȅ фΣ нлмрΥ 

http://www.bloombergview.com/articles/2015-07-07/recycling-industry-created-its-own-mess 

¶ άwŜŎȅŎƭƛƴƎ ƛǎ bƻǘ 5ŜŀŘέΣ wŜǎƻǳǊŎŜ wŜŎȅŎƭƛƴƎΣ tŀǘǘȅ aƻƻǊŜΣ Wǳƭȅ нлмрΥ http://resource-

recycling.com/node/6130 

¶ ±L59h tƻŘŎŀǎǘΣ άbŜǿ /ƘŀƭƭŜƴƎŜǎ ǘƻ wŜŎȅŎƭƛƴƎ ƛƴ ǘƘŜ ¦ƴƛǘŜŘ {ǘŀǘŜǎέΣ 5ƛŀƴŜ wŜƘƳ {Ƙƻǿ ƻƴ btw 

featuring Susan Collins of the Container Recycling Institute: http://www.container-

recycling.org/index.php/media1/videos/487-new-challenges-to-recycling-in-the-united-states 

¶ ά¢ƘŜ .ŜƴŜŦƛǘǎ ƻŦ wŜŎȅŎƭƛƴƎ wŜŀŎƘ .ŜȅƻƴŘ ŀ IŀǳƭŜǊǎ .ƻǘǘƻƳ [ƛƴŜέΣ 9ǳǊŜƪŀ wŜŎȅŎƭƛƴƎΣ WǳƴŜ нлмрΥ 

http://www.eurekarecycling.org/ImageUpload/File/Eureka_Recycling_Op-Ed_Commentary_-

_American_Recycling_is_Stalling_-_June_2015.pdf 

http://americarecyclesday.org/wp-content/uploads/2012/06/Ready-Set-Sort.pdf
http://www.recologysf.com/index.php/for-homes/residential-recycling-compost-trash
http://waste360.com/mrfs/retrofitted-minnesota-county-mrf-sees-big-increases-residential-recycling
http://waste360.com/mrfs/retrofitted-minnesota-county-mrf-sees-big-increases-residential-recycling
http://waste360.com/source-separation/study-highlights-best-practices-increasing-recycling-workplaces
http://waste360.com/source-separation/study-highlights-best-practices-increasing-recycling-workplaces
http://www.washingtonpost.com/local/dc-politics/american-recycling-is-stalling-and-the-big-blue-bin-is-one-reason-why/2015/06/20/914735e4-1610-11e5-9ddc-e3353542100c_story.html
http://www.washingtonpost.com/local/dc-politics/american-recycling-is-stalling-and-the-big-blue-bin-is-one-reason-why/2015/06/20/914735e4-1610-11e5-9ddc-e3353542100c_story.html
http://www.washingtonpost.com/local/dc-politics/american-recycling-is-stalling-and-the-big-blue-bin-is-one-reason-why/2015/06/20/914735e4-1610-11e5-9ddc-e3353542100c_story.html
http://www.wsj.com/articles/waste-management-swings-to-loss-1430309519
http://www.wsj.com/articles/waste-management-swings-to-loss-1430309519
http://www.bloombergview.com/articles/2015-07-07/recycling-industry-created-its-own-mess
http://resource-recycling.com/node/6130
http://resource-recycling.com/node/6130
http://www.container-recycling.org/index.php/media1/videos/487-new-challenges-to-recycling-in-the-united-states
http://www.container-recycling.org/index.php/media1/videos/487-new-challenges-to-recycling-in-the-united-states
http://www.eurekarecycling.org/ImageUpload/File/Eureka_Recycling_Op-Ed_Commentary_-_American_Recycling_is_Stalling_-_June_2015.pdf
http://www.eurekarecycling.org/ImageUpload/File/Eureka_Recycling_Op-Ed_Commentary_-_American_Recycling_is_Stalling_-_June_2015.pdf
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Assignment: 

¸ƻǳ ǇǊƻōŀōƭȅ ƘŀǾŜƴΩǘ ƎƛǾŜƴ ƳǳŎƘ ǘƘƻǳƎƘǘ ǘƻ Ƙƻǿ ǘǊŀǎƘ ƛǎ ƘŀƴŘƭŜŘ ŀǘ ȅƻǳǊ ƘƻǳǎŜ ōŜŦƻǊŜ ǘƘƛǎ 
class. This week, pay attention to how the system you use impacts your daily life. For instance, 
if you have food scrap collection in your community, you probably have a system set up in your 
kitchen to separate food scraps from other trash.  

This week, take pictures of your residential waste collection system: in your kitchen/bathroom 
and at the curb. Identify what aspects are convenience or inconvenient.  Which aspects lead to 
increased diversion, or deter from better personal choices relates to SRM. For those working on 
the community capstone, make sure that at least one person does an analysis from that specific 
community. 

Take pictures of a commercial/industrial collection system that you use (for instance at a park, a 
restaurant, in the subway...). Post these at the forum and discuss the pros and cons of the 
systems in your community. Is it easy or hard to recycle when you are away from home? 
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Instructor Slide Notes 

Slide #1: Title Slide 

Slide #2: Learning Outcomes 

By the end of this lesson, learners will be able to: 

¶ (Knowledge Level) identify the various bins and carts used to collect waste and recyclables 

¶ (Comprehension Level) contrast the differences in collection systems for residential and 

commercial resource streams 

¶ (Application Level) classify resources into collection categories that optimize both diversion and 

costs 

Slide #3: Collection Sectors 

Generally, collection of waste and recyclable materials is categorized into three different 
systems.  These systems include the residential sector, commercial sector and industrial and 
construction sectors.  The following slides will go more into detail on how systems for each 
sector operate. 

Slide #4: Collection System Considerations 

When setting up collection systems, regardless of sector, a large number of considerations 
need to be looked at.  This information is needed to determine logistical needs, costs, resources 
and other key information that will directly impact the types of collection systems put into 
place.  These systems also play a big role in the amount of materials than can be diverted from 
landfills.  These considerations should include: 

¶ How often will collections need to be scheduled 

¶ What type of materials are to be collected 

¶ What separation of the materials will need to be completed prior to collection 

¶ What type of containers are needed 

¶ What type of collection vehicles are needed 

¶ How dense is the collection route 

¶ What local facilities are available and what materials do they accept 

Slide #5: Residential Systems 

Residential systems can vary tremendously based on the factors provided on the previous slide.  
With that said, there are definitely some generally, more common, residential collection 
systems. These include: 

¶ Weekly pick-ǳǇ ƻŦ ŀƭƭ ƳŀǘŜǊƛŀƭǎΦ  Lǘ ƛǎ ǊŜƎǳƭŀǘŜŘ ǘƘŀǘ άǇǳǘǊŜǎŎƛōƭŜέ ƳŀǘŜǊƛŀƭǎ ŀǊŜ ŎƻƭƭŜŎǘŜŘ ŀǘ ƭŜŀǎǘ 

weekly; therefore, any container with food waste must be collected weekly.  Some systems have 
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it so that recycling or green wastes are only collected every-other week.  Communities can get 

creative based on seasonal needs, or density in routes which may reduce the number of stops 

The number of sorts can vary.  Most communities have switched to a 3-cart system in recent 
years.  The three-cart sort is for trash (generally includes food), mixed recyclables and yard 
trimmings.  More recently, a number of communities have started adding food waste to yard 
trimmings.  This is more costly to process and is only available in areas that have sufficient 
composting operations that accept combinations of food and yard trimmings. The benefit is the 
ease of recycling food waste which is a significant portion of the waste stream still being 
disposed.  Some communities operate a 2-bin system, which is generally one bin for yard 
trimmings and another bin for everything else.  These systems can contaminate recyclables and 
are only effective when a sorting facility is use to process.  In a couple communities in Northern 
/ŀƭƛŦƻǊƴƛŀ ǘƘŜ άǿŜǘ-ŘǊȅέ ǎȅǎǘŜƳ ŀǇǇǊƻŀŎƘ Ƙŀǎ ōŜŜƴ ǘǊƛŜŘΦ  ¢Ƙƛǎ ƳƛȄŜǎ ŀƭƭ ǿŜǘ ƎŀǊōŀƎŜ ŀƴŘ ǎƻƛƭŜŘ 
paper in with yard trimmings and then all dry materials are collected in another stream.  This 
requires significant sorting of both streams to remove contamination, but it reduces overall 
ǘǊǳŎƪǎ ŀƴŘ ǘǊǳŎƪ ǘǊƛǇǎΦ  LǘΩǎ ƛƳǇƻǊǘŀƴǘ ǘƻ ƴƻǘŜ ǘƘŀǘ ǘƘŜ ƳƻǊŜ ŎŀǊǘǎΣ Ŝǉǳŀƭ ǘƘŜ ƳƻǊŜ ǘǊǳŎƪǎ ƻƴ ǘƘŜ 
road, more drivers and higher cost.  Carts are expensive to purchase so more carts increase 
costs.  Also, most system cost structures include 1-cart of each type, so more carts provide 
more capacity for the resident on a cumulative basis. 

¶ /ŀǊǘǎ ŀǊŜ ŀƴƻǘƘŜǊ ƪŜȅ ŎƻƴǎƛŘŜǊŀǘƛƻƴΦ  aŀƴȅ ŎƻƳƳǳƴƛǘƛŜǎ ƘŀǾŜ ƎƻƴŜ ǘƻ άŀǳǘƻƳŀǘŜŘέ ŎŀǊǘǎΣ ōǳǘ 

some still use resident provided cans. Carts allow for a specific capacity of disposal that usually is 

accompanied by additional costs for extra carts.  Most systems with owner provided cans allow 

a much larger capacity overall to be disposed.  These systems also require that cans be manually 

handled by labor which means more workers on a truck 

¶ Trucks are another key consideration.  The cost to purchase vehicles is one of the biggest 

expenses. Vehicles will have to match the type of cart system, but can also enhance the program 

with unique features.  Communities generally have to look at vehicle size as a consideration 

especially in more rural communities with smaller streets and maximum load capacities allowed. 

¶ One great aspect of residential is that in most cities and communities, residential collection is in 

dense routes.  Houses are all collected on the same day, door-to-door, in a specified area.  This 

helps create a good economy of scale when routing residential collections 

 Slide #6: Automated Cart Collection 

This slide discusses some of the pros and cons of using automated carts in a residential system.  
Review each bullet. 

Slide #7: Carts versus Cans 

This slide shows samples of  various carts and cans. As previously noted, cans are manually 
collected.  Semi-automated are manually loaded onto a lifting fork, so while benefiting from a 
cart system, they still require additional labor.  Automated carts require a completely different 
truck with a lifting arm, whereas semi-automated allows for retrofitting of existing trucks with a 
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hook.  Lastly, split carts have been used in some communities and allow for collecting two 
separate material streams in one cart that is collected in a split-body truck. 

Slide #8: Collection Vehicles 

Depending upon the system in place, there are a variety of different vehicles to incorporate.  
Trucks can have a single compartment and collect one material stream, or there are vehicles 
with a split that allow collection of two material streams at the same time.  Sizes vary to 
accommodate terrain and street access. Some vehicles are fully automated and only require a 
single driver who does not dismount the truck, and other trucks require multiple workers 
onboard, that manually load.  Trucks can also have side-load, front-load or rear-load 
mechanisms. 

Slide #9: Yard Waste 

Yard waste and green stuff is something that every community needs to look at independently.  
¦ƴƭƛƪŜ άǘǊŀǎƘέ ƻǊ άǊŜŎȅŎƭŀōƭŜǎέΣ ȅŀǊŘ ǿŀǎǘŜ ƛǎ ŎƻƴǎƛǎǘŜƴǘ per capita.  There are a number of 
considerations when implementing yard collections. 

¶ Both climate and setting can play a big role.  In areas that get more rain there can be much more 

greenery produced.  Sometimes a single can or 1-Ȅ ǿŜŜƪ ŎƻƭƭŜŎǘƛƻƴ ƛǎƴΩǘ ŜƴƻǳƎƘΦ  wǳǊŀƭ ŀǊŜŀǎ 

tend to have larger lots and more yard waste than suburban areas.  And in some suburban areas 

yard waste collections are not even necessary due to the low volume of grass, shrubs and trees.  

¶ Many communities, even those using a cart system have opted to keep greenery out of carts.  

Yard trimmings can be difficult to put into a cart as this requires making small enough sizes that 

fit and fill a cart.  Because of this, some communities allow greenery to be bundled and placed in 

the street.  The picture shows a city (Sacramento area) that uses both carts and bundled 

collection.  During high-volume months, October ς April, residents are allowed to use both their 

cart as well as place bundles in the street where a special vehicle comes by and collected the 

materials. 

¶ Looking at season variations, like that noted above can make a difference in how yard waste 

collections are implemented 

¶ As we noted earlier, some communities only allow greenery and woody materials in their yard 

collections.  This material is generally mulched and not composted, thus putrescible materials 

can-not be included; however, there are communities allow mixing of food with greenery, and 

that then requires that the materials are composted. 

¶ And lastly, whatever type of equipment or system is in place, consideration needs to be given as 

to the volumes of material that are allowed.  Some systems allow unlimited greenery 

collections, while others have strict limits and excess amounts require a surcharge. 

Slide #10: Mixed Waste Options 

Mixed collection options have been adopted in some communities.  This slide discusses some of 
the considerations for using mixed waste processing, such as convenience of putting everything 
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in one bin. Mixed bins require less education or outreach, which can reduce costs.  These 
ǎȅǎǘŜƳǎ ƎŜƴŜǊŀƭƭȅ ƘŀǾŜ ƘƛƎƘŜǊ ǇŀǊǘƛŎƛǇŀǘƛƻƴ ōȅ ŘŜŦŀǳƭǘΧŜǾŜǊȅƻƴŜ ǇŀǊǘƛŎƛǇŀǘŜǎΦ !ƴŘ ŦƛƴŀƭƭȅΣ ǿƘŜƴ 
new materials become recyclable, there is no need for re-education. 

hƴ ǘƘŜ ƻǘƘŜǊ ǎƛŘŜΣ ƳƛȄŜŘ ƭƻŀŘǎ ŘƻƴΩǘ ƛƴǾƻƭǾŜ ǘƘŜ ŀŎǘƛǾŜ ǇŀǊǘƛŎƛǇŀǘƛƻƴ of residents to sort, which 
can result in apathy and a lack of understanding of environmental issues.  The system is easier 
for residents, but requires much more effort and sorting on the part of the processor. 
Ultimately, much of the recyclable material is contaminated and therefore either downgraded 
or disposed.  Additionally, the cost of sorting at the collection facility is generally much more 
expensive than having residents sort and paying for multi-bin collection systems. 

Slide #11: VIDEO ς Recology System 

Watch an 8 minute video on the San Francisco collection system 

Slide #12: In-class Discussion 

Ask students to consider various residential collection systems.  They can share those from where they 
live.  What are the key differences and how do they effect diversion, cost and ease to residents?  A good 
discussion point would be to ask students what would be the one change they would make to their 
existing residential system, and how would that impact cost, diversion or resident satisfaction. What 
things are missing from existing systems?  ²ƘƛƭŜ ǿŜ ŘƛŘƴΩǘ ŘƛǎŎǳǎǎ ƛǘ ƳǳŎƘΣ Ƴŀƴȅ ƴŜǿ ƛǘŜƳǎ ƭƛƪŜ 
electronics, sharps (needles), batteries and household hazardous waste, increasingly are more common.  
How do residents get rid of these?  How do the current systems incorporate or NOT incorporate these 
and does not collecting these, promote contamination? 

Slide #13: Commercial Systems Considerations 

Unlike residential systems, commercial systems are not homogenous.  In a residential system 
every house gets the same bins, produces relatively the same materials (and volumes) and has 
the same collection frequency.  In a commercial system, businesses vary in size and types of 
materials generated.  Therefore, businesses vary in the number of bins they have, the number 
of collections per week, as well as the types of materials discarded.  Businesses also generally 
have constraints on the space available to store materials prior to collection.  Another huge 
consideration is the employees.  Educated and motivated employees make or break the system. 
Industries with high turnover have more difficulties if the waste system is not systematized and 
relies on employee education and involvement. This next section will focus on commercial 
recycling systems. 

Slide #14: Commercial Recycling Systems 

/ƻƳƳŜǊŎƛŀƭ ǊŜŎȅŎƭƛƴƎ Ŏŀƴ ōŜ ǘǊƛŎƪȅΦ  LǘΩǎ ƛƳǇƻǊǘŀƴǘ ǘƻ ǳƴŘŜǊǎǘŀƴŘ ǘƘŀǘ ŜǾŜǊȅ ōǳǎƛƴŜǎǎ Ƙŀǎ ƛǘǎ 
ƻǿƴ ƴŜŜŘǎ ōŀǎŜŘ ƻƴ ƳŀǘŜǊƛŀƭǎ ƎŜƴŜǊŀǘŜŘ ŀƴŘ ǾƻƭǳƳŜΦ  LǘΩǎ ŎƻƳƳƻƴ ŦƻǊ ōǳǎƛƴŜǎǎŜǎ ǘƻ ƴŜŜŘ ŀ 
custom-tailored program.  The following slides will look at various commercial businesses and 
some of the materials that are generally attributed. 
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Slide #15: Commercial Collection Equipment 

Most commercial service is collected using a front-load truck and front-load bins.  Bins range in 
size from 1 cubic-yard to 6 cubic-yards.  There are exceptions, but this is standard commercial 
equipment and sizing.  

Slide #16: Office Recycling 

Office recycling is one of the easiest programs to implement.  Large or small, office buildings 
generally have a clean-stream of paper.  Training should be done to inform employees of the 
recycling program.  Programs can offer either desk-side recycling or centralized collection 
ŎƻƴǘŀƛƴŜǊǎΣ ƻǊ ŀ ŎƻƳōƛƴŀǘƛƻƴ ǘƘŀǘ ƛƴŎƭǳŘŜǎ ōƻǘƘ ƻǇǘƛƻƴǎΦ  LǘΩǎ ƛƳǇƻǊǘŀƴǘ ǘƘŀǘ ŀƭƭ ŎƻƴǘŀƛƴŜǊǎ ŀǊŜ 
clearly marked/labeled and that bins for trash are conveniently located so people do not 
contaminate the recycling. 

Depending upon the size of the office, different dynamics and costs can affect the program.  
Office paper generally has one of the highest values compared to other recyclables.  In large 
volumes, office paper can be associated with a rebate to the business that can generate 
revenue.  This is predicated on the volume or amount of materials, and on the businesses 
ability to store these materials.  Smaller volumes of office paper might not generate as much 
rebate, therefore, the cost to collect might be offset, or the hauler might require a small fee. 

Later lessons will provide more details on the steps to setting up recycling programs and 
looking at the cost strǳŎǘǳǊŜΣ ōǳǘ ŦƻǊ ƴƻǿΣ ƭŜǘΩǎ ōǊƛŜŦƭȅ ŘƛǎŎǳǎǎ ƻƴŜ ƻŦ ǘƘŜ ƻŦǘŜƴ ƻǾŜǊƭƻƻƪŜŘ ǇŀǊǘǎ 
ƻŦ ŀ ǎǳŎŎŜǎǎŦǳƭ ǊŜŎȅŎƭƛƴƎ ǇǊƻƎǊŀƳΧǘƘŜ ƻŦǘŜƴ ƻǾŜǊƭƻƻƪŜŘ ŎǳǎǘƻŘƛŀƭ ǎǘŀŦŦΧ 

Slide #17: Custodial Contracting 

Ensuring that custodial staff is an active participant in a recycling program is key to the 
ǇǊƻƎǊŀƳΩǎ ǎǳŎŎŜǎǎΦ  ¢ƘŜǎŜ ōǳƭƭŜǘǎ ŎƻǾŜǊ ǎƻƳŜ ƻŦ ǘƘŜ ƪŜȅ ŎƻƴǎƛŘŜǊŀǘƛƻƴǎΦ  CƛǊǎǘ ƻŦ ŀƭƭΣ a!Y9 {¦w9 
that any custodial contract/agreements include language that covers the collection of 
recyclables.  If this is not included, your contract costs may be increased.  The contract should 
also have language that either require the custodial company to provide training to employees, 
or that require custodial staff to participate in the business provided training.  This should 
include all custodial supervisorial staff as well.  The contract should incorporate the cost of all 
collection equipment, including carts and bins for at least two streams of material collection, 
and potentially 3 streams if organics will be collected.  Auditing for compliance and adherence 
to program requirements should be included in the contract. 

Slide #18: Custodial Training 

Training is crucial.  Custodial staff can have high turnover, and therefore ongoing training is very 
important.  Make sure that the supervisors are monitoring and engaging the custodians to get 
feedback and to answer questions.  Make sure that all training materials and signage is 
provided in languages for employees and custodians.  Provide an orientation, which includes 
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information on recycling, for all new hires.  Do a walk through and physically show locations of 
all recycling bins and the specific materials. 

Slide #19: Retail Recycling 

Retails stores can usually set up recycling fairly easily. While smaller retail stores may not have 
the economies of scale, the fact that cardboard is a large part of the make-up of retail stores, 
should mean more options for recycling.  Recycling cardboard can reduce disposal costs and 
help businesses save money.  In retail stores, cardboard is the number one primary recyclable.  
Larger retail stores may want to consider installing a baler for cardboard, which can result in 
substantial rebates.  Other primary recyclables that may be generated by retail establishments 
are plastics, office paper, AND unsalable, or returned product.  Typically, store contracts 
prohibit the resale of broken items, and in fact, due to shipping costs, often times require 
disposal of broken product.  Working with manufacturers to come up with alternatives to 
disposal of unsalable product can result in significant reductions in disposal and the associated 
cost and environmental impacts. 

Slide #20: Restaurant Recycling 

Restaurants typically dispose of large amounts of food waste.  Not to be confused with fast 
food establishments, which generally have more food packaging.  Restaurants generate 
materials in the back-of-house or kitchen area and also in the front-of-house or service area.  
The back of house can be much easier to organize recycling around.  Boxes from shipments can 
be flattened and put in recycling bins when unpacked.  Food scraps are generated from prep 
areas and also from unserved food.  These food streams are mostly uncontaminated and can be 
easily segregated for recycling/composting. 

The front of house tends to have much more contaminated streams of materials.  If a bar is 
operating, bottles may be easily segregated.  Any items collected front of house will have to be 
sorted by staff to ensure the materials are not mixed.  This may include plate scraping (no 
broken glass in food), sorting of reusable glassware, plates and silverware for washing and 
sorting of recyclable bottles and cans.  Restaurants generate very heavy materials.  Combined 
with the fact that food waste is such a big source of greenhouse gasses, has spurred a 
significant focus on restaurant recycling/composting programs.  A later lesson will focus entirely 
on this topic. 

Slide 21: Construction & Demolition Recycling 

Construction and demolition recycling and systems will be covered in much more detail in a 
subsequent lesson.  This slide just highlights that it is a significant volume of material, 
comprising various materials.  Collection is made in larger roll-off boxes, and can attain very 
high levels of diversion either through reuse or recycling. 
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Slide #22: Industrial Recycling 

Manufacturing or industrial businesses can generate very large volumes of scrap materials.  
These materials are generated from various processes, including: the manufacturing scrap, 
shipping and receiving, and transportation packaging.  These materials can include wooden 
pallets, crates or other wooden items, cardboard, metal and various types of plastics.  The fact 
that large volumes are typically generated in an industrial setting can be beneficial to the 
business in reducing disposal costs.  These businesses can more easily segregate and store 
materials by type and then sell or donate in large quantities.  Reusing these materials internally, 
such as pallet reuse, or cardboard reuse, can not only save resources but can reduce 
operational costs. 

Slide 23: CASE STUDY: Polystyrene Packaging 

This location had over 7500 pounds of polystyrene to start at their base of operation.  You can 
see from the picture that these stacks of Polystyrene were everywhere.  One stack minus the 
pallet did not weigh more than 20 pounds 
¶ This business was paying more than $17K a month to landfill this material.  Not because of the 

weight but because of the volume  

Slide 24: Initial Solutions  

Å Many different things were tried  

Å Shredding into a trailer was tried.  Issues include all of those little beads from 

Polystyrene blew everywhere outside and the machinery clogged up and stopped the 

business operation.   

Å We tried baling using 2 horizontal balers.  The bales of this light material weighed 400 

pounds, it requires a lot of labor to do this process.  The result was  elimination of 

disposal costs and rebates, but there were haul fees which mitigated the net result. 

Slide 25: Intermediate Solutions 

Å Block densifier like the one in the picture on the right.  These machines densify 40 to 1 

and the material can put 40,000 pounds of weight in a semi-truck.  Only problem was 

most of the time one, or sometimes both, machines would go down. They ran 24x5 with 

no down time for maintenance and upkeep. 

Slide 26: Long-Term Solution 

Å Lastly, a larger industrial machine called Big Brutus.  Big Brutus has one shredder and 

the opportunity to blow the materials into two large bags and then the block densifier 

pulls it into another bag.  This machine runs well and has eliminated many costs and 

broken processes.  
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Slide 27: Cost Explained 

¶ Cost is everything to a business.  When this started annually they were paying $200,000 for the 

trash bill.  Mainly because of the polystyrene that weighs nothing but takes up so much space if 

landfilled.  

¶ The breakdown of Landfill, Shred, Bale, Densify and Densify More.  

¶ Best process money wise is the Densify more.  The Blue cost is not landfill after the shred option 

but the cost of equipment.  

Slide 28: Key Learnings  

¶ You have to look outside the box for all different commodities 

¶ You have to talk with Colleagues, vendors, and peers including equipment companies to find 

those that can help. 

Slide #29: In-Class Discussion 

Ask students to discuss other alternatives to the polystyrene recycling that might have been considered. 
What are the economic and environmental benefits of discussed alternatives? Options might be to send 
it back to their vendor who would then reuse it for future shipments, or recycle it at their own cost and 
labor.  Additionally, the business could have asked their vendor to develop a reusable package that 
ŘƻŜǎƴΩǘ ǊŜǉǳƛǊŜ {ǘȅǊƻŦƻŀƳ όǇƻƭȅǎǘȅǊŜƴŜύΣ ǿƘƛŎƘ ŎƻǳƭŘ ōŜ ǊŜǳǎŜŘ ƻǊ ƳƻǊŜ Ŝŀǎƛƭȅ ǊŜŎȅŎƭŜŘΦ {ǘǳŘŜƴǘǎ ƳƛƎƘǘ 
highlight the high toxicity of manufacturing polystyrene as one f the benefits of eliminating its use.
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Lesson #5: SRM System Infrastructure 

Lesson Description 

Understand the infrastructure, design, and systems needed to process waste and recyclables, 
maximize diversion and reduce material disposal. 

¶ Learn about the various facilities used to process recyclables, reusables, organics and residuals. 

¶ Understand the basics of sorting materials and which factors play a role in the design of 

processing systems. 

Student Learning Outcomes 

By the end of this lesson, students will be able to: 

¶ (Knowledge Level) identify at least four different facility types needed in an SRM system 

¶ (Comprehension Level) classify different materials by the type of facility that can handle, process 

and sort resources for secondary markets 

¶ (Application Level) modify a collection or sort system to adapt to season variation in materials 

collected to ensure the highest diversion from landfills or incineration 
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Student Resources 

The following is a list of resources relevant to the lesson topic 

¶ VIDEO: How Does a Modern Landfill Work, COH 400 Environmental Health: 

https://youtu.be/lsyg472MQp8 

¶ VIDEO: Virtual Tour of a Material Recovery Facility, by ReCommunity: 

http://www.dswa.com/programs_universal.asp#whatHappens  

¶ WEBSITE: www.no-burn.org  

¶ WEBSITE: www.stoptrashingtheclimate.org 

 

Assignment: 

Each student will conduct in-depth research on either landfills or incinerators and post their 
results to the class forum. Research should demonstrate costs and benefits of each disposal 
method; with qualified data on the impact to people (medical studies, community data, impact 
on housing values), planet (environmental), and local economies. Students should review 2-3 
other postings and look for similarities and differences in their research and opinions.  

Assignment: 

Prepare a short paper on what was learned during the tour.  The paper should focus on one or 
two key findings that the student learned during the tour.  Students should expand on findings 
to include personal insight, such as: changes the student might make in purchases to avoid non-
recyclables.  The report can also focus on the capstone project and provide information on 
specifics to a processing facility that would be needed to achieve optimal diversion for the 
business or community. 

https://youtu.be/lsyg472MQp8
http://www.dswa.com/programs_universal.asp#whatHappens
http://www.no-burn.org/
http://www.stoptrashingtheclimate.org/
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Instructor Slide Notes 

Slide #1: Title Slide ς SRM System Infrastructure 

Slide #2: In This Lesson 

By the end of this lesson, learners will be able to: 

ω (Knowledge Level) identify at least four different facility types needed in an SRM system 

ω (Comprehension Level) classify different materials by the type of facility that can handle, 

process and sort resources for secondary markets 

ω (Application Level) modify a collection or sort system to adapt to season variation in 

materials collected to ensure the highest diversion from landfills or incineration 

Slide #3: System Infrastructure 

¢Ƙƛǎ ǎƭƛŘŜ ƎƛǾŜǎ ŀƴ ƻǾŜǊǾƛŜǿ ƻŦ ǘƘŜ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ƴŜŜŘŜŘ ǘƻ ƘŀƴŘƭŜ ƳŀǘŜǊƛŀƭǎ άŘƻǿƴǎǘǊŜŀƳέ 
(after use and ready for disposal).  Each of these items will be reviewed in this lesson. 

Slide #4: Reuse 

Reuse has been around forever.  Now more than ever, reuse is an important part of reducing 
the dependence on disposal.  Reuse retains the embedded value of the materials but using 
them in their existing state. 

Samples of reuse can be seen in many areas.  For individual reuse, options may include: 

ω Creative reuse ς designing new things out of materials.  Google creative reuse and there are 

many examples of using discards to create crafts and household items. Look at www.t3t.org 

or www.raftbayarea.org (WATCH VIDEO) 

ω Repair shops - had almost disappeared, but there is a re-emergence of them popping up.  

More common examples ŀǊŜ ōƛƪŜ ǊŜǇŀƛǊ ǎƘƻǇǎ ŀƴŘ ŎƭƛƴƛŎǎ ƻǊ ŎŜƭƭ ǇƘƻƴŜ ǊŜǇŀƛǊΣ ōǳǘ ƛǘ ǿŀǎƴΩǘ 

so long ago that there was a shoe repair or vacuum cleaner repair in every shopping center.  

Discuss with students what types of repair shops are needed today and how product design 

plays and important role in reuse. 

ω  Donation centers ς are still quite common and in fact, Goodwill has increased its number of 

stores nationwide year after year.  Goodwill, St. Vincent de Paul and other donation centers 

are examples, but many small consignment shops also exist.  Online options such as Ebay or 

Craigslist are great examples of reuse outlets. 

Businesses create a HUGE amount of wasted materials.  Connecting businesses with materials 
exchanges for office supplies, overruns, defected items and materials from deconstruction can 
keep a huge amount of valuable materials out of landfills.   

Reuse created nearly 300 times more jobs per ton than disposal. 

http://www.t3t.org/
http://www.raftbayarea.org/
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Slide #5: Processing Recovered Materials 

Collected materials are taken to recycling centers and material recovery facilities.  These 
facilities can process dirty (mixed) materials or they can process clean (separated) streams of 
materials.   These facilities sort through the items to separate commodities and remove 
contaminants to create marketable commodities.  Depending upon the type of equipment and 
input, the residual levels at these facilities can vary from <5% to over 90+.   

WATCH 2 VIDEOS on How a MRF works and Recycling Center 

Slide #6: MRF Equipment 

A large amount of equipment and labor is used to sort through materials.  This list is a general 
example of what is used.  The following slide will show a video example of these pieces of 
equipment in use. 

 Slide #7: MRF Design 

MRF design is an essential part of successfully recovering marketable commodities.  MRF design 
looks at: 

ω The mix of equipment versus manual labor to sort 

ω How the materials will flow through the building and at which point specific materials are 

targeted for separation 

ω How the process will handle ALL materials and not just those desired commodities 

ω The needed capacity to store commodities 

ω How residuals will be managed 

WATCH VIDEO 

Slide #8: In-Class Activity 

Now that students have seen various videos on how MRFs work, have them look at some seasonal 
variations and problematic materials and have them discuss alternatives to reducing, reusing or 
recycling these materials. 

Slide #9: Organics  

²Ŝ ǿƛƭƭ ƘŀǾŜ ǘƘǊŜŜ ŜƴǘƛǊŜ ƭŜǎǎƻƴǎ ƻƴ ƻǊƎŀƴƛŎǎΣ ǎƻ ǿŜ ǿƻƴΩǘ Ǝƻ ƛƴǘƻ ǘƘŜƳ ƳǳŎƘ ŀǘ ǘƘƛǎ ǇƻƛƴǘΣ 
however we do want to briefly explain what materials are considered organics and what types 
of facilities can process the materials. 

Organics are: 

ω Plant and yard trimmings 

ω Food scraps 
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ω Soiled paper 

ω Mixed organics include commingling of greens and food 

ω MSW can sometimes be processed collectively to extract the organic fractions 

Bio-solids and animal manure 

Slide #10: Organics Processing 

This slide lists the importance of keeping materials out of landfills, and what types of 
facilities/processes are used to handle organic materials. 

We want to keep organics out of landfills because: 

ω Reduces loss of resources 

ω Reduces methane generation (GHG)  

ω Reduces leachate generation 

Here are the most common ways to handle organics 

ω Composting 

o Windrow 

o In-vessel 

o Home 

ω Vermi-composting 

ω Mulching 

ω Anaerobic digestion 

Slide #11: C&D Processing Options 

Construction and demolition materials include a variety of different materials types from three 
primary sources: 

ω Construction ς is related to new construction.  Materials are typically clean and  include 

large pieces of unused materials that can be sorted on a job site.   

ω Deconstruction ς is when old buildings are taken apart piece-by-piece and the valuable 

items can then be reused or donated 

ω Demolition ς is the rapid process of tearing down and old structure and generally results in 

rubble, or smaller fractions of a larger number of materials which are all mixed together. 

Specific facilities have been build that process only C&D (recall Recology video). 

Slide #12: C&D Reuse 

Construction material reuse is common as these materials have a very high value that create an 
economic incentive to recover and resell them.  (examples?) 
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Slide #13: Household Hazardous Waste and Electronics 

Household hazardous waste (HHW) and electronics are banned from disposal in California.  
Each of these categories of materials pose significant environmental harm if not properly 
disposed.  These items are typically generated in large quantities by residents, and there are 
not a lot of convenient disposal options.  HHW can be taken to local HHW collection events or 
sites.  Most cities have information on their website for the most convenient disposal options.  
Electronics recycling events are becoming quite common.  Many schools or non-profits will 
operate collection events to raise funds.  The problem is that far too much of this material 
continues to be improperly disposed. 

Slide #14: In Class Discussion 

Look at this list of items that are challenging to recycle.  Have a discussion on alternatives to disposal, 
such as eliminating this product or finding reuse options. 

Slide #15: Transfer Station 

¢ǊŀƴǎŦŜǊ ǎǘŀǘƛƻƴǎ ŀǊŜ ǎƛƳǇƭȅ ǘƘŀǘΧƭƻŎŀƭ ŦŀŎƛƭƛǘƛŜǎ ŘŜǎƛƎƴŜŘ ǘƻ ƳƻǾŜ ƳŀǘŜǊƛŀƭǎ ǘƻ ƳƻǊŜ Řƛǎǘŀƴǘ 
locations. Rather than have smaller trucks go long distances, many cities utilize a transfer 
station as a centralized location to unload small loads into larger Transfer Trucks for shipment 
to a distant facility. 

Slide #16: Manage Resources Not Waste 

One of the key goals of SRM is to reduce disposal.  We want to learn to look at it from a 
ǇŜǊǎǇŜŎǘƛǾŜ ǘƘŀǘ ǿŜ ŀǊŜ ƳŀƴŀƎƛƴƎ άǊŜǎƻǳǊŎŜǎέ ŀƴŘ ƴƻǘ άǿŀǎǘŜǎέΦ  ¢Ƙƛǎ ŎƘŀƴƎŜǎ ǘƘŜ ƳƛƴŘǎŜǘ ǎƻ 
ǘƘŀǘ ǿŜ ǎŜŜ ƳŀǘŜǊƛŀƭǎ ŀǎ ƘŀǾƛƴƎ ǾŀƭǳŜ ƛƴ ǘƘŜ άǎȅǎǘŜƳέ ŜǾŜƴ ǿƘŜƴ ǘƘŜȅ ƴƻ ƭƻƴƎŜǊ ƘŀǾŜ ŀ ǾŀƭǳŜ ǘƻ 
us.  The goal should be to close ALL incinerators and not build new ones, and to reform 
landfilling practices so that all pollution to are, land and water are prevented. 

Slide #17: What Goes to Landfill 

¢Ƙƛǎ ǎƭƛŘŜ ƛǎ ƴƻǘ ŀ ǉǳŜǎǘƛƻƴ ƻǊ ŀƴ ŀƴǎǿŜǊΦ  LǘΩǎ ǎƻƳŜǘƘƛƴƎ ǘƻ ǘƘƛƴƪ ŀōƻǳǘΦ bƻ ƳŀǘǘŜǊ Ƙƻǿ ƳǳŎƘ 
ǿŜ ǊŜŘǳŎŜΣ ǊŜǳǎŜΣ ǊŜŎȅŎƭŜΣ ǘƘŜǊŜ ǿƛƭƭ ǎǘƛƭƭ ōŜ ƳŀǘŜǊƛŀƭǎ ǘƘŀǘ ŘƻƴΩǘ ƘŀǾŜ a place to go other than 
ŘƛǎǇƻǎŀƭΧΦŀǘ ƭŜŀǎǘ ŦƻǊ ƴƻǿΦ  CƛƎǳǊƛƴƎ ƻǳǘ ǿŀȅǎ ǘƻ ǊŜŘŜǎƛƎƴ ǘƘŜǎŜ ǇǊƻŘǳŎǘǎ ƛǎ ǇŀǊǘ ƻŦ ǘƘŜ Ƙƻǿ 
students today can create change tomorrow. 

Slide #18: Landfills are for Residue Only! 

Watch VIDEO on the dangers of landfills. 
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Slide #19: Landfill Liabilities 

¢Ƙƛǎ ǎƭƛŘŜ ƘƛƎƘƭƛƎƘǘǎ ǎƻƳŜ ƻŦ ǘƘŜ ƪŜȅ ƛǎǎǳŜǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ƭŀƴŘŦƛƭƭƛƴƎΦ  bƻǘŜ ǘƘŜ ǎǇƛƪŜǎ ƛƴ άDID 
ŀƴŘ [ŜŀŎƘŀǘŜέ ƎŜƴŜǊŀǘƛƻƴ ŘǳǊƛƴƎ ǘƘŜ ŜŀǊƭȅ  ȅŜŀǊǎ ƻŦ ƭŀƴŘŦƛƭƭ ŘŜŎƻƳǇƻǎƛǘƛƻƴΣ ŀƴŘ ǘƘŜƴ ǘƘŜ 
eventual containment failure in later years. 

Slide #20: Incineration 

Incineration is the least desired option.  The negative impacts on the environment, human 
health and the economy, from incineration are numerous.  This slide highlights some of the key 
reasons why incineration should be eliminated. 

ω Costly ς by far, the most expensive way to dispose of resources 

ω Put or Pay required ς incinerators are so costly to build that they general require that a 

large amount of material is guaranteed to be disposed or else the community pays for 

shortages 

ω Destroys resources ς once incinerators those resources are lost forever 

ω Creates dioxins /Furans ς ŎŀƴŎŜǊ ŎŀǳǎƛƴƎ ŀƎŜƴǘǎΧŜƴƻǳƎƘ ǎŀƛŘ 

ω Volatilizes heavy metals ς dangerous to the environment and human health 

ω No regulations for non-criteria pollutants 

ω 3-5x more energy can be saved by Zero Waste initiatives than can be produced by 

burning garbage 

Slide #21: Incinerator Concerns 

This list of concerns associated with incinerators is only the beginning.  Learn more at www.no-
burn.org and www.stoptrashingtheclimate.org 

Slide #22: Health Conditions Associated with Incineration 

Many studies have been done on people living near landfills and incinerators.  The health 
impacts are significant.  This slide highlights the results of one key study. 

http://www.no-burn.org/
http://www.no-burn.org/
http://www.stoptrashingtheclimate.org/
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Lesson #6: Understand the Basics of 
Commodities and Their Markets 

Lesson Description 

Understand the basics of how facilities sort, process and market commodities to secondary 
markets.   

¶ Identify the Market Categories of discarded commodities and their values 

¶ Learn how secondary markets process and reutilize the commodities and where this is 

commonly done 

¶ Gain insight into the embedded energy savings of reutilized resources 

 

Student Learning Outcomes 

By the end of this lesson, students will be able to: 

¶ (Knowledge Level) describe how contamination impacts the sorting and processing of materials 

¶ (Comprehension Level) contrast the process for sorting, processing and marketing two common 

recyclable materials 

¶ (Application Level) discuss various factors in processing systems that can affect the amount of 

residual being produced and ultimately lead to the decision to dispose of resources 
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Student Resources 

The following is a list of resources relevant to the lesson topic: 

¶ WEBPAGE - EPA Recycling Markets:  http://www.epa.gov/region4/recycle/markets.htm 

¶ MAGAZINE ς Resource Recycling is an excellent source of information on programs and markets: 

http://www.resource-recycling.com/rr_mag  

¶ Container Recycling Institute is a source for information on all types of container recycling.  

¶ American Plastics Council is a source for help regarding plastic recycling opportunities and 

programs.  

¶ Glass Packaging Institute is a one-stop resource for the latest news, trends and other helpful 

information about glass packaging and glass recycling.   

¶ Steel Recycling Institute is a source for information regarding steel recycling opportunities. 

¶ Paper Industry Association Council (PIAC) serves as a source for information on paper recycling 

opportunities. 

 

Reading:  

wŜǎŜŀǊŎƘ ŀƴ ŀǊǘƛŎƭŜ ŦǊƻƳ wŜǎƻǳǊŎŜ wŜŎȅŎƭƛƴƎΩǎ ŀǊŎƘƛǾŜΥ http://www.resource-
recycling.com/taxonomy/term/39. The article should be timely and focus on issues relative to 
recycling markets or trends. There are articles focused specifically on plastics and electronics 
ǳƴŘŜǊ ǘƘŜ άtŜǊƛƻŘƛŎŀƭǎέ ŘǊƻǇ Řƻǿƴ ƳŜƴǳΦ  {ǘǳŘŜƴǘǎ ǎƘƻǳƭŘ Ǉƻǎǘ ǘƻ ǘƘŜ ŦƻǊǳƳ ŀǘ ƭŜŀǎǘ ǘǿƻ 
interesting facts about the article.  

Assignment: 

Research the process of making a specific product from virgin, raw materials versus from 
recycled materials.  Compare and contrast the differences of both.  Look at triple bottom line 
impacts of people, planet and profit for both.  

Have students present a 1-minute synopsis of the material and key impacts. 

Assignment: 

Students working on the Zero Waste Business Plan capstone should research commodity 
markets for potential discards associated with the business that is the subject of the project.  
Potential discards can be identified through visual dumpster inspections.  Markets should 
include both recycling and reuse/donation options and include as much detail as possible on: 

¶ Name, address, contact name, phone and email of possible market 

¶ Details on specs for receiving materials, such as quality, minimum quantity, contamination levels 
allowed 

http://www.epa.gov/region4/recycle/markets.htm
http://www.resource-recycling.com/rr_mag
http://www.container-recycling.org/
http://www.plasticsresource.com/s_plasticsresource/sec.asp?TRACKID=&CID=89&DID=130
http://www.gpi.org/
http://www.recycle-steel.org/
http://www.paperrecycles.org/
http://www.resource-recycling.com/taxonomy/term/39
http://www.resource-recycling.com/taxonomy/term/39
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¶ Prices paid or rebated by receiving facility 

¶ Specifics related to how materials will be used by market and if they will be used in the U.S. or 
abroad 

¶ Is this a stable market? Seasonal? One-time? 
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Instructor Slide Notes 

Slide #1: Title Slide ς Understanding the Basics of Processing Commodities and Their Markets 

Slide #2: Slide Title 

By the end of this lesson, learners will be able to: 

¶ (Knowledge Level) describe how contamination impacts the sorting and processing of materials 

¶ (Comprehension Level) contrast the process for sorting, processing and marketing two common 

recyclable materials 

¶ (Application Level) discuss various factors in processing systems that can affect the amount of 

residual being produced and ultimately lead to the decision to dispose of resources  

Slide #3: What is Real Recycling? 

The importance of this slide is that it emphasizes a common misconception.  Most people think 
that because they put something in a recycling bin, that it will get recycled; however, recycling 
ƛǎƴΩǘ ǊŜŀƭƭȅ ǊŜŎȅŎƭƛƴƎ ǳƴƭŜǎǎ ƛǘ ŀŎǘǳŀƭƭȅ ƎŜǘǎ ǘǳǊƴŜŘ ƛƴǘƻ ŀ ƴŜǿ ǇǊƻŘǳŎǘΦ  aŀƴȅ ƳŀǘŜǊƛŀƭǎ ƎƻƛƴƎ 
into recycling bins are never recycled.  The process of sorting materials, whilŜ ŀ ƎǊŜŀǘ ƻƴŜΣ ƛǎƴΩǘ 
foolproof.  Often times, valuable recyclables end up missed and landfilled as part of the residual 
stream.  Other recyclables are never captured due to low market rates that make them not 
valuable enough to sort out.  And still, many bales of recyclable materials remain stockpiled in 
warehouses for years waiting for markets to be found.   

{ƭƛŘŜ ІпΥ LǘΩǎ ŀ .ŀƭance Act 

wŜŎȅŎƭƛƴƎ ŎŜƴǘŜǊǎ ŀƴŘ awCΩǎ ƴŜŜŘ ǘƻ ōŀƭŀƴŎŜ ŀ ƴǳƳōŜǊ ƻŦ ŦŀŎǘƻǊǎ ǿƘŜƴ ǇǊƻŎŜǎǎƛƴƎ ƳŀǘŜǊƛŀƭǎΦ 

¶ Maximize Recycling or Commodities ς this point focuses on the end goal.  Is the end goal to 

achieve the highest level of recycling?  If so, the rebate may be lower, or even a cost to process 

because many low-value materials need to be extracted.  When maximizing commodity value, 

more low-value materials are disposed while the high-value, high-volume materials are 

extracted. 

¶ /ƻƭƭŜŎǘ hƴƭȅ ΨaŀǊƪŜǘŀōƭŜ aŀǘŜǊƛŀƭǎΩ ς some programs as participants to only recycle the higher 

value, higher volume materials that can easily be recycled.  These systems require participants 

to put more materials in the garbage and sometimes can be confusing to participants. 

¶ Ψ/ƻƭƭŜŎǘ-It-AllΩ ς In a collect it all system, the guess-work is taken out of participation.  Generally 

more less-ǾŀƭǳŜ ƳŀǘŜǊƛŀƭǎ Ǝƻ ƛƴǎƛŘŜ ǘƘŜ ōƛƴǎΣ ōǳǘ ǎƛƴŎŜ ƛǘΩǎ ŜŀǎƛŜǊ ǘƻ ǳƴŘŜǊǎǘŀƴŘ ǘƘŜǊŜ ƛǎ ŀƴ 

increase in participation.   

¶ More Labor or More Equipment ς processing centers need to balance labor and equipment.  

Equipment can handle higher volumes, but typically generates higher residual.  Manual labor 

produces a higher quality but lower volumes. 
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¶ Operating Costs or Capital Cost ς Like the bullet above, highly mechanical systems can require a 

much larger starting capital investment to start.  More labor intensive systems require less 

capital but a larger operating cost.   

¶ Lower Costs or Higher Revenues - one last point. Large amounts of residual can add significant 

costs to dispose but yield a cleaner product with more value.  More contaminated or 

downgraded streams of materials will yield less market value, but will decrease residual disposal 

costs. 

All of the above items need to be in balance to create the best products, best systems, highest 
diversion and most profit. 

Slide #5: Market Focus 

Marketing products is not as easy as one might think.  Working with end markets requires 
processors to know exactly what the buyer wants.   

¶ Materials should be sorted into high quality manufacturing feedstocks 

¶ Require feedback about materials quality from the manufacturers who buy your recyclables 

¶ Be specific about what you want & what you have:  

o Types of materials collected 

o Targeted Recyclables 

o Unwanted Recyclables 

o Unwanted Wastes 

o Problem Materials 

Slide #6: Quality of Products 

Buyers will generally be looking at a number of factors to determine if the materials are of good 
quality.  Contamination can fall into three primary levels: 

¶ Prohibitives ς ŀǊŜ ƛǘŜƳǎ ƛƴ ǘƘŜ ǊŜŎȅŎƭŀōƭŜǎ ǘƘŀǘ άƎŜǘ ƛƴ ǘƘŜ ǿŀȅέΦ ¢ƘŜȅ ŘƻƴΩǘ ŘƻǿƴƎǊŀŘŜ ǘƘŜ 

product, but they mean that the materials need some additional TLC before being used.  Finding 

aluminum cans, plastic bottles or bags in a bale of paper would be an example of this. 

¶ Contaminants ς are items that actually downgrade the intended material.  Glass is a big 

contaminant in both paper and organics streams.   

¶ Degraded recyclables - is when a recyclable commodity has gone through a change that lowers 

its quality. Moisture in paper is an example, as is shredding paper.  When paper is shredded, its 

fibers are shortened making it unsuitable for being recycled into high grade papers 

Slide #7: Best Practices 

The following list summarizes some additional considerations when designing and operating 
facilities: 
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¶ Design processing facility to manage materials that are not supposed to be collected 

¶ Design processing facility to manage seasonal variation 

¶ Understand the needs of the manufacturers that buy the processed recyclables 

¶ Market materials for their highest and best use 

Slide #8: Know Your BuyerΩǎ bŜŜŘǎ 

¢Ƙƛǎ ǎƭƛŘŜ ƘƛƎƘƭƛƎƘǘǎ ǿƘŀǘ ŀƭƭ ƎƻƻŘ ōǳǎƛƴŜǎǎŜǎ ǇǊŀŎǘƛŎŜΧƪƴƻǿ ȅƻǳǊ ŎƭƛŜƴǘǎΦ  CŀŎƛƭƛǘƛŜǎ ƴŜŜŘ ǘƻ 
make sure that they know what products will be made from their materials and what additional 
processing will take place (or not take place).  Understanding the entire process will help the 
facility to create a better product catered to the buyer.  There are lots of available materials.  
Buyers will go where they get the best product so as to save themselves additional costs on the 
back end sorting and disposing of contaminants from poor quality. 

Slide #9: Sampling 

Sampling is a necessary part of commodity tracking. 

¶ Sample collected materials to identify contaminants  

¶ Sample processed recyclables to make sure you are shipping the right material to the right 

buyer 

¶ Sample the residue to make sure you are not discarding recyclables  

Slide #10: Paper Markets 

Paper and corrugated materials are considered both high-value and high-volume commodities.  
Paper and OCC (Old Corrugated Containers) have a number of markets both domestically and 
overseas.  Paper is a great example of recycling due to the fact that many products made from 
paper are available with Recycled Content.  Office paper, boxes, tissue paper, paper bags and 
numerous other paper products can be made using a substantial amount of recycled content. 

Slide #11: Making Virgin Paper 

¢Ƙƛǎ ǎƭƛŘŜ ǎƘƻǿǎ ǘƘŜ ǇǊƻŎŜǎǎ ƻŦ ƳŀƪƛƴƎ ǇŀǇŜǊ ŦǊƻƳ ǾƛǊƎƛƴ ǊŜǎƻǳǊŎŜǎΧǘǊŜŜǎΦ  ¢Ƙƛǎ ǇǊƻŎŜǎǎ 
requires an intensive resource extraction process including, logging, chipping, screening, long 
distance transport and even bleaching.  

Slide #12: Making Paper from Paper 

Making paper from paper eliminates a number of steps and associated transportation and 
energy usage.  Paper recovered from recycling can go directly into the pulping process and be 
remade into produce in a very short period of time. 
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Slide #13: Environmental Benefits of Recycling Paper 

Recycling of almost all materials yield significant savings of resources, as well as reductions in 
pollutants.   

The Department of Energy states that a ton of paper made from recycled fibers: 

¶ Conserves 7,000 gallons of water 

¶ Saves up to 31 trees 

¶ Conserves 4,000 KWh of electricity 

¶ Reduces and up to 60 pounds of air pollutants (not including carbon dioxide) 

¶ Overall, uses about 60% less energy than making paper from new materials 

Slide #14: Plastic Markets 

Recycled plastics have a number of potential markets.  Common markets are for bottle-to-
bottle manufacturing; however, this requires the mixture of virgin material in the mix in order 
to keep the plastic integrity.  Other not so common uses for plastics are for the manufacturing 
of carpet, lumber and nylon material for clothing. 

Slide #15: Plastic Markets 

If plastics are recycled, they can create a closed-loop system.  This diagram represents the 
common steps associated with recycling plastics. One of the notable issues with plastic is that it 
is bulky but very lightweight.  Therefore the volume is generally large but the value not as high 
as other materials for the same volume.  Also, with so many different plastics on the market, it 
is challenging to sort into the correct streams.  Plastics can contaminate other plastics of a 
different type. Some plastics such as Polystyrene or Styrofoam have almost no value.  Collecting 
large volumes of clean PS from a post-consumer market is nearly impossible.   

Slide #16: Plastic Markets 

This slide contains data provided by Dr. Mike Biddle of MBA Polymers.  This data notes that 
using recycling plastic versus virgin materials has SIGNIFICANT reductions in energy used to 
produce.  Do we really want to be drinking water out of bottles that come from the same 
resources that make fuel for our cars? 

Slide #17: Glass Markets 

Refilling bottles is probably the best way to retain the embedded energy value.  Other 
European Countries have refillable bottling incorporated into daily life.  In the U.S. only a small 
percentage of glass is recovered for recycling.  Additionally, much of the recycled glass causes 
issues of contamination in other commodities, like paper and organics due to breakage during 
collection and processing. Recovered glass can be used to make new bottles and fiberglass. 
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In addition to the noted issues, glass is very heavy and has a lower value than many other 
recyclables.  Recycling glass is still better than using glass from virgin materials, but maybe we 
should look at successful cases like Germany for how to do it better. 

 According to Waste Online, for every ton of recycled glass, 1.2 tons of raw materials are not 
required and after taking into account transport and processing needed to recycle glass, nearly 
700 pounds of carbon dioxide is saved per ton of glass melted for the purposes of making 
bottles and jars. 

The Glass Packaging Institute states recycled glass uses only two-thirds the energy needed to 
manufacture glass from raw materials 

Recycled glass isn't just used for making more bottles - it can be turned into fiberglass (which is 
also used in house insulation), and as a component of bricks; requiring less energy to create the 
bricks and as the product is lighter, less energy is used in transport. Glass can be recycled 
indefinitely. 

Slide #18: Metal Recycling 

Metals recycling is much better for the environment than extracting and producing it from 
virgin materials.  It is very easy to recycle metal back into similar products with no degrading of 
the product quality. Steel is remade into steel, aluminum back to aluminum and so on.  Scrap 
metals are easier to sort than other mixed recyclables, and with the use of magnets, metals can 
be simply extracts from mixed loads of materials. Metals also have a very high value per pound 
over other recyclables. 

One of the biggest benefits is the reduced environmental impact.  Mining ore is a dangerous 
job.  Natural resources for mining metals and precious metals are being depleted.  Recycling 
metal should be a no brainer for a variety of reasons, and yet a large percent of metal still finds 
its way into landfills and incinerators every day. 

Slide #19: Metal Markets 

The energy saving associated with recycling metal is very high.  Most all metals have reduction 
of over 50% in energy, and some metals, such as aluminum can save as much as 95% of the 
overall energy if recycled rather than produced from virgin resources. 

Slide #20: Energy Issues 

This slide points out that recycling saved energy over creating products from raw materials.  
When we throw resources away we lose the embedded energy that is inherent in the product. 

Slide #21: Class Activity 

Have students work through Handout #2 ς ACTIVITY / Estimate the Value of Aluminum Cans: 
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Lesson #7: Conducting a Waste Audit 

 

Lesson Description 

Learn the steps to conduct a waste analysis 

¶ Learn the steps to plan and safely carry out a waste audit 

¶ Use acquired information to perform a waste analysis at home or at a business  

 

Student Learning Outcomes 

By the end of this lesson, students will be able to:  

¶ (Knowledge Level) describe the primary steps to perform a waste audit/analysis 

¶ (Knowledge Level) state the best time to audit and identify proper steps to prepare for the audit 

¶ (Application Level) apply knowledge learned by conducting a waste audit at home, school or a 

businesses 
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Student Resources 

The following is a list of resources relevant to the lesson topic 

¶ http://www.calrecycle.ca.gov/LGCentral/WasteStream/ 

¶ http://www.ct.gov/deep/cwp/view.asp?A=2718&Q=439264 

¶ http://www.sustainablecitiesinstitute.org/topics/materials-management/conducting-a-waste-

characterization-study-overview 

¶ Sample Waste Audit Report http://www.epa.gov/reg3wcmd/pdf/samplereport.pdf  

¶ Detailed Waste Audit PDF http://www.epa.gov/region9/tribal/conferences/11/conducting-

waste-characterization_2011.pdf  

¶ Starting a Mixed Paper Recycling Program with Audit Forms 

http://www.stopwaste.org/docs/rcexpress.pdf  

¶ Composting at Work with Audit & Tracking Forms 

http://www.stopwaste.org/docs/compost_at_work.pdf  

¶ City of Los Angeles Guide for Apartment Managers including Audit Tips 

http://www.larecycles.org/pdf/Managers_Guide_english.pdf  

¶ Recycling Guide with tips for Los Angeles 

http:// www.lacitysan.org/solid_resources/pdfs/publication/Recycling_Guide.pdf  

¶ Ready, Set, Sort Activity, American Recycles Day: http://americarecyclesday.org/wp-

content/uploads/2012/06/Ready-Set-Sort.pdf  

Assignment: 

This assignment should take place after the actual in-class lesson. In this lesson students will 
perform a waste audit at the college.  This will be a great trial run in preparation for performing 
an audit at the business selected for the Zero Waste Business Plan. The instructor should 
coordinate with the college to identify a day and area to perform and ensure that the timing 
coincides with the trash collection schedule.  It is usually easiest to do this activity near the 
main dumpsters, but to have janitorial site the materials to sort next to the bins instead of in 
them. 

You will work with a team to conduct a mini-ǿŀǎǘŜ ŀǳŘƛǘ ƻƴ ȅƻǳǊ ŎƻƭƭŜƎŜ ŎŀƳǇǳǎΦ ²Ŝ ǎŀȅ ƛǘΩǎ 
άƳƛƴƛέ ōŜŎŀǳǎŜ ȅƻǳ ǿƛƭƭ ōŜ ǎŜƭŜŎǘƛƴƎ ŀ ǎǳōǎŜŎǘƛƻn of all school waste to audit. Work with your 
college administrators to identify where to audit (typical choices include a main cafeteria, an 
administrative building, a classroom building or a dorm or apartment complex.) 

You will need: 

¶ Administrator approval for this project 

¶ Date for the waste audit (remember the guidelines for the best days and times to schedule the 

audit) 

¶ Outdoor space to layout and sort the trash 

http://www.calrecycle.ca.gov/LGCentral/WasteStream/
http://www.ct.gov/deep/cwp/view.asp?A=2718&Q=439264
http://www.sustainablecitiesinstitute.org/topics/materials-management/conducting-a-waste-characterization-study-overview
http://www.sustainablecitiesinstitute.org/topics/materials-management/conducting-a-waste-characterization-study-overview
http://www.epa.gov/reg3wcmd/pdf/samplereport.pdf
http://www.epa.gov/region9/tribal/conferences/11/conducting-waste-characterization_2011.pdf
http://www.epa.gov/region9/tribal/conferences/11/conducting-waste-characterization_2011.pdf
http://www.stopwaste.org/docs/rcexpress.pdf
http://www.stopwaste.org/docs/compost_at_work.pdf
http://www.larecycles.org/pdf/Managers_Guide_english.pdf
http://www.lacitysan.org/solid_resources/pdfs/publication/Recycling_Guide.pdf
http://americarecyclesday.org/wp-content/uploads/2012/06/Ready-Set-Sort.pdf
http://americarecyclesday.org/wp-content/uploads/2012/06/Ready-Set-Sort.pdf
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¶ Leak-proof drop clothes to contain waste 

¶ Containers for sorting 

¶ Rubber gloves for all volunteers, goggles depending on type of waste 

¶ Volunteers should wear closed-toed shoes, and full sleeves and pants. Hair should be pulled 

back. 

¶ Enough volunteers to efficiently handle the amount of waste (See estimates here 

http://www.solidwastedistrict.com/projects/waste_audit.htm) 

¶ Method for cleaning up after the audit (hopefully, the audit can be conducted where the sorting 

area can be easily hosed down when the audit is complete) 

¶ A scale for weighing, if not available collect very accurate volumetric measurements to be 

converted 

¶ Forms for recording data ς Handout #3 

 

 

 

http://www.solidwastedistrict.com/projects/waste_audit.htm
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Instructor Slide Notes   

Slide #1: Title Slide ς Conducting a Waste Audit 

Slide #2: In this Lesson 

By the end of this lesson, learners will be able to: 

¶ (Knowledge Level) describe the primary steps to perform a waste audit/analysis 

¶ (Application Level) apply knowledge learned by conducting a waste audit at home, school or a 

businesses 

Slide #3: The Audit Process 

First of all, why do we audit?  What are the benefits, needs and outcomes? 

tǊŜǇŀǊƛƴƎ ŦƻǊ ǘƘŜ ŀǳŘƛǘ Ŏŀƴ ōŜ ǉǳƛǘŜ ŀ ōƛǘ ƻŦ ǇǊŜǇ ǿƻǊƪΣ ōǳǘ ƛǘΩǎ ǿƻǊǘƘ ƛǘΦ  ¦ƴŘŜǊǎǘŀƴŘƛƴƎ ǘƘŜǎŜ 
steps is crucial in performing a successful audit and capturing the data  

The physicŀƭ ǿŀǎǘŜ ŀǳŘƛǘ ƛǎ ǇǊƻōŀōƭȅ ǘƘŜ ŜŀǎƛŜǎǘ ǇŀǊǘΣ ōǳǘ ƛǘ Ƙŀǎ ǘƘŜ άƛŎƪȅέ ŦŀŎǘƻǊ ŀǘǘŀŎƘŜŘ ǘƻ ƛǘΣ 
which can often be a huge deterrent.  There are different forms of audits, and know what the 
desired outcomes will help you decide how detailed the audit needs to be. 

¢ƘŜ Řŀǘŀ ƛǎ ǿƘŀǘ ƛǘΩǎ ŀƭƭ ŀōƻǳǘΦ  LŦ ǿŜ ŘƻƴΩǘ ƪƴƻǿ Ƙƻǿ ǘƻ ŀŎŎǳǊŀǘŜƭȅ ŀƴŀƭȅȊŜ ŀƴŘ ŎƻƳǇƛƭŜ ǘƘŜ 
Řŀǘŀ ǘƘŜƴ ǿŜ ŎŀƴΩǘ ǳǎŜ ƛǘ ǘƻ ƳŀƪŜ ƎƻƻŘ ŘŜŎƛǎƛƻƴǎ ƻƴ ƴŜȄǘ ǎǘŜǇǎΦ  LǘΩǎ ǳǎŜƭŜǎǎ 

²Ƙŀǘ LΩƳ ƎƻƛƴƎ ǘƻ ŎƻǾŜǊ ƛǎ ƎǳƛŘƛƴƎ ǇǊƛƴŎƛǇƭŜǎ ǘƻ ƘŜƭǇ ȅƻǳǊ ŀǳŘƛǘ ōŜ ǎǳŎŎŜǎǎŦǳƭ ŀƴŘ Ǉoint out 
areas where mistakes are most likely to be made.  

Slide #4: Why Audit? 

¢ƻŘŀȅΣ ŀǎ L ǿŀƭƪ ǘƘǊƻǳƎƘ ǎƻƳŜ ƻŦ ǘƘŜ ǊǳŘƛƳŜƴǘŀǊȅ ǎǘŜǇǎ ƻŦ ǇŜǊŦƻǊƳƛƴƎ ŀ ǿŀǎǘŜ ŀǳŘƛǘΣ LΩƭƭ ōŜ 
providing examples from two prior audits that were both distinctly different. 

These bullets highlight some of the key reasons why a business would want to audit their trash 

Slide #5: Prep for the Audit 

{ƻƳŜǘƛƳŜǎ ǘƘŜǊŜΩǎ ŀ ǎŜƴǎŜ ƻŦ ǳǊƎŜƴŎȅ ƻǊ ŜǾŜƴ Ƨǳǎǘ ŜȄŎƛǘŜƳŜƴǘ ǘƻ ƎŜǘ ƳƻǾƛƴƎΦ  .ǳǘ ƛŦ ȅƻǳ ŘƻƴΩǘ 
properly prepare then you will be spinning yƻǳǊ ǿƘŜŜƭǎΦ  ²Ŝ ƴŜŜŘ ǘƻ ƎŜǘ ƻǳǊ άŘǳŎƪǎ ƛƴ ŀ Ǌƻǿέ 
before we start! 

1. ¢ƻ ƘŜƭǇ ŀƭƭŜǾƛŀǘŜ ǘƘŜ ŀƴȄƛŜǘȅΣ Řƻ ȅƻǳǊǎŜƭŦ ŀ ŦŀǾƻǊ ŀƴŘ Řƻ ŀ Ǿƛǎǳŀƭ ƛƴǎǇŜŎǘƛƻƴΧŘƻ 

numerous visual inspections.  It will be a huge benefit to you later to be familiar with 

ǿƘŀǘ ȅƻǳΩǾŜ ŀƭǊŜŀŘȅ seen in the bins, getting familiar with the schedules of when bins fill 

ǳǇ ŀƴŘ ǿƘƻΩǎ ŦƛƭƭƛƴƎ ǘƘŜƳΦ  ¢ƘŜƴ ǘƘŜǊŜ ǿƛƭƭ ōŜ ƴƻ ǎǳǊǇǊƛǎŜǎ ŀƴŘ ȅƻǳΩƭƭ ōŜ ōŜǘǘŜǊ ǇǊŜǇŀǊŜŘ 
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to ask the right questions and get all the up-ŦǊƻƴǘ ƛƴŦƻǊƳŀǘƛƻƴΦ  {ƻƳŜǘƛƳŜǎ ǘƘƛǎ ƛǎƴΩǘ 

possible due to access or logistics, but if you can, make this a priority. 

2. Identify the objectives of the audit.  There may be more than one.  Is it cost savings, is it 

to increase diversion, is it to look for toxins or is it part of a Zero Waste program? The 

objectives from the owner may be different than the objectives of the person who 

ŀǎƪŜŘ ȅƻǳ ǘƻ Řƻ ǘƘŜ ŀǳŘƛǘΧ¸ƻǳ Ƴŀȅ ƘŀǾŜ ȅƻǳǊ ƻǿƴ ƻōƧŜŎǘƛǾŜǎΦ  !ƭƭ ǘƘŜǎŜ ŎƻƴǎƛŘŜǊŀǘƛƻƴǎ 

need to be taken into consideration.   

3. Some of these next items are pretty straight-forward.  Know who does what and have 

contacts for specific departments.  This will help when you have questions and save 

time.  Also get a facility map or pictures and make copies that you can mark-up 

4. Know where all the bins or trash collection points are.  Identify them on the map.  Know 

how many and as many details as possible. 

5. Definitely get copies of the trash invoices if you can, and if available any tonnage 

reports.  Become familiar with how to read them.  If ǘƘŜ ōǳǎƛƴŜǎǎ ŘƻŜǎƴΩǘ already 

receive these items then call the hauler in advance and ask for them.  Usually the 

invoice will have some level of detail related to the # of bins being billed, the size of the 

bin and the frequency of pick-up.  Compactor and roll-off boxes will generally list the 

weight of the bin. This is all very important info.  I always recommend and analysis of 

the data prior to your audit.  Sometimes just very basic things like the # of bins on site or 

ǘƘŜ ŦǊŜǉǳŜƴŎȅ ƻŦ ŎƻƭƭŜŎǘƛƻƴ ŘƻƴΩǘ ŜǉǳŀǘŜ ǘƻ ǿƘŀǘ ȅƻǳ ƪƴƻǿ ŀŎǘǳŀƭƭȅ ƛǎ ǘŀƪƛƴƎ ǇƭŀŎŜΦ  I 

ŎŀƴΩǘ ǘŜƭƭ ȅƻǳ Ƙƻǿ common it is for sites with multiple bins to be billed the wrong 

number of bins.  Or the employees have one understanding of the collection schedule, 

ōǳǘ ǘƘŜ ōƛƭƭ ǎƘƻǿǎ ǎƻƳŜǘƘƛƴƎ ŘƛŦŦŜǊŜƴǘΦ  [ƛǘǘƭŜ ǘƘƛƴƎǎ ƭƛƪŜ ǘƘƛǎ Ŏŀƴ ƳŜŀƴ ōƛƎ ϷΩǎ ǘƻ the 

bottom line. 

6. LŦ ǘƘŜǊŜ ƛǎ ǊŜŎȅŎƭƛƴƎΣ ƎŜǘ ǊŜǇƻǊǘǎΦ  aŀƴȅ ōǳǎƛƴŜǎǎŜǎ ŘƻƴΩǘ ŜǾŜƴ ƪƴƻǿ ǘƘŀǘ ŎŜǊǘŀƛƴ 

activities are recycling.  Ask if janitorial or staff are taking beverage containers or 

cardboard, find out if scavengers are looting the bins or collecting from alleys, ask if 

there is shredding services or other donate programs in place.  Sometimes an employee 

is operating a program, such as a donation program, that no one else is involved with.  If 

that employee leaves or is ill the program will be affected.  The last thing you want at a 

business is to have programs uprooted or have unexpected increases in costs and not 

know why. 

7. !ƴƻǘƘŜǊ ǾŜǊȅ ǳǎŜŦǳƭ ǘƻƻƭ ƛǎ ǘƘŜ ǘǊŀǎƘκǊŜŎȅŎƭƛƴƎ ǇǊƛŎŜǎΦ  ¦ǎǳŀƭƭȅ ƛǘΩǎ ŜŀǎƛŜǎǘ ǘƻ ǎǘŀǊǘ ƭƻƻƪƛƴƎ 

on the City website or call the city or trash hauler.  In a city with multiple haulers this 
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may be harder to obtain, but in a city with a single hauler the information is usually 

public record and easier to get. 

Slide #6: Hauler & Market Analysis 

LǘΩǎ ƛƳǇƻǊǘŀƴǘ ǘƻ ƪƴƻǿ ƴƻǘ ƻƴƭȅ ǿƘƻ ǘƘŜ ōǳǎƛness currently gets services from, but to do a more 
thorough hauler and market analysis.   

Å Find out information, such as if there is one, or multiple authorized haulers in the city 

for trash.  Call the city or look on the website for a list of permitted haulers.   

Å If the city is closed to a single hauler for trash, what about recycling? Most cities allow 

ƳǳƭǘƛǇƭŜ ǊŜŎȅŎƭƛƴƎ ŎƻƳǇŀƴƛŜǎ ŀƴŘ ǘƘŜ ŎƻƴǘǊŀŎǘŜŘ ƘŀǳƭŜǊ ǇǊƻōŀōƭȅ ǿƻƴΩǘ ōŜ ǘƘŜ ōŜǎǘ 

value.  

Å What types of recycling programs are available or offered, and what are the costs or 

requirements to participate?   

Å Are there special events for recycling certain items, like e-waste collection, food waste 

recycling or battery collection?  

Å What other special programs are available for commercial businesses? 

Å Does the business or facility generate special wastes, like batteries, lightbulbs, or 

ƘŀȊŀǊŘƻǳǎ ǿŀǎǘŜΚ  !ƴŘ ƛŦ ǎƻΣ ǿƘƻΩǎ ƳŀƴŀƎƛƴƎ ƛǘΚ  ²ƘŜǊŜ ŘƻŜǎ ƛǘ ƎƻΣ ǿƘŀǘ ŀǊŜ ǘƘŜ Ŏƻǎǘǎ 

ŀƴŘ ƛǎ ǘƘŜǊŜ ǇǊƻŎŜŘǳǊŜǎ ƛƴ ǇƭŀŎŜ ǘƻ ƳŀƪŜ ǎǳǊŜ ƛǘΩǎ ƴƻǘ ƎƻƛƴƎ ƛƴ ǘƘŜ ǘǊŀǎƘ ōƛƴΚ  ¢ƘŜ ƭŀǎǘ 

thing you want to do is an audit where there are sharps or other potentially dangerous 

or hazardous items being thrown away. 

Slide #7: Material Flow 

LǘΩǎ ƛƳǇƻǊǘŀƴǘ ǘƻ ƪƴƻǿ ǘƘŜ Ŧƭƻǿ ƻŦ ƻǇŜǊŀǘƛƻƴǎ ŀƴŘ ƳŀǘŜǊƛŀƭǎΦ  ¢Ƙƛǎ ǿƛƭƭ ƎƛǾŜ ȅƻǳ ŀ ōŜǘǘŜǊ 
understanding of what to expect when you do your audit.   

Å What kind of facility, business or company is it? 

Å Use a facility map to mark where collection points are, where existing trash cans are, or 

should be and what types of processes happen where.  This will help determine where 

to target specific programs or collections afterward. 

Å Look for available space, or lack there of. 

Å Always look for safety concerns that may be associated with later program roll-out.   
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Slide #8: When to Audit 

LǘΩǎ ǎǳǇŜǊ ƛƳǇƻǊǘŀƴǘ ǘƻ ǳƴŘŜǊǎǘŀƴŘ ǘƘŜ ōǳǎƛƴŜǎǎ ƻǇŜǊŀǘƛƻƴǎΦ   

Å When are materials generated?   

Å Are there hourly fluctuations, or daily fluctuations 

Å !ǊŜ ǿŜŜƪŜƴŘǎ ƻǊ ǿŜŜƪŘŀȅǎΩ ōǳǎƛŜǊΚ 

Å Is there seasonality to the work?  It never fails that retail shops have more business and 

ƳƻǊŜ ǘǊŀǎƘ ŘǳǊƛƴƎ ǘƘŜ ƘƻƭƛŘŀȅǎΦ  ¢ƘŜȅ ƎŜƴŜǊŀƭƭȅ ƘƛǊŜ ŀ ƭƻǘ ƻŦ ǎŜŀǎƻƴŀƭ ƭŀōƻǊΧǿƘŀǘ 

happens, the trash gets full, someone calls the trash company to increase collections 

and after things slow down, nobody calls back to reduce the service levels. 

Slide #9: When to Audit ς continued 

Other things to consider are: 

¶ Seasonal changes, or changes to the production line that produce different materials. 

¶ What days of week are collections scheduled? 

¶ What time is material taken to the bin and what time of day does the hauler collect it?  You 

want to audit when the bins are fullest and as close as possible to the time just before the 

hauling company empties the bins. 

 

Slide #10: Additional Considerations 

Å Make sure that if you use compactors to dispose of your materials, have custodial set 

ƳŀǘŜǊƛŀƭǎ ŀǎƛŘŜΦ  LǘΩǎ ƴƻǘ ǎŀŦŜ ǘƻ ǘǊȅ ŀƴŘ ƎŜǘ ƳŀǘŜǊƛŀƭǎ ƻǳǘ ƻŦ ōƛƴǎ ŜƛǘƘŜǊΣ ǎƻ ǎŜǘ ǎŀƳǇƭŜǎ 

ŀǎƛŘŜ ŀƴŘ ƳŀƪŜ ǎǳǊŜ ƛǘΩǎ ŀ ǎǳŦŦƛŎƛŜƴǘ ǎŀƳǇƭŜΣ ƛŦ ǇƻǎǎƛōƭŜ ŎƻǾŜǊing a full day/week. 

Å One of the best ways to ensure you get accurate data is to sample at various times of 

ǘƘŜ ǿŜŜƪ ŀƴŘ ȅŜŀǊΦ  Lǘ ƴŜǾŜǊ Ŧŀƛƭǎ ǘƘŀǘ ǘƘŜ Řŀȅ ȅƻǳΩǊŜ ƎƻƛƴƎ ǘƻ Řƻ ǘƘŜ ŀǳŘƛǘΣ ǎƻƳŜǘƘƛƴƎ 

strange happens. 

Å Always label what part of the business the materials are originating from (bathroom, 

ōǊŜŀƪ ǊƻƻƳΣ ŎŀŦŜǘŜǊƛŀΣ ǎŀƭŜǎ ƻŦŦƛŎŜΣ ǇǊƻŘǳŎǘƛƻƴ ƭƛƴŜΣ ǎƘƛǇǇƛƴƎ ϧ ǊŜŎŜƛǾƛƴƎΧύ 

Slide #11: Photos 

Examples of staging materials. Make sure to mark bags or bins with the location where 
materials were collected. 
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Slide #12: Get Started 

The goal is to ŜƛǘƘŜǊ ǘŀƪŜ ŀ ǎŀƳǇƭŜ ƻŦ ǘƘŜ ǘǊŀǎƘ ƻǊ ŀ ŘŀȅΩǎ ǿƻǊǘƘ ƻŦ ǘǊŀǎƘ όƛŦ ƛǘΩǎ ƴƻǘ ǘƻƻ ƳǳŎƘύ ƻǊ 
break it down into commodities and weights to understand what is in the trash.  You want a 
solid amount from each area.  Larger businesses, should plan to audit areas separately.   

Benefits: 

¶ Good solid data (quantifiable) 

¶ Information can be used to target recycle program improvements 

¶ Potential Reduced Trash Bill, increase revenue from Recycle  

¶ Validate through pictures (get a camera pass if needed) 

Challenges: 

¶ Effective communication with the night Custodial team instructions for staging trash 

o Which buildings trash they need to save on what date.  

¶ Effective communication to the day staff  

o Might throw away what was saved 

¶ Potential to see blood-borne pathogens (training needed) 

Slide #13: Game Plan 

¶ Arrange permission to sort on either a dock or covered area outside 

¶ Communicate plans with the Day and Night Staff 

¶ Sort first thing in the morning to mitigate odors  

¶ 1-2 tilt trucks holding approximately 200 pounds will be needed and about 4 people for two 

hours.  

Slide #14: Set-up 

¶ Have containers (barrels, trash brutes, slim jims) for the different commodities.  

¶ Put signage on or above them it helps sorters identify 

¶ Have a covered (plastic) table or two so you can sort at a good height to eliminate ergo issues or 

safety concerns.  

¶ Need a digital scale to measure exact weights (cost is $25)  

Slide #15: Dress Appropriately 

LǘΩǎ ƛƳǇƻǊǘŀƴǘ ŦƻǊ ŜƳǇƭƻȅŜŜǎ ǘƻ ǇŀǊǘƛŎƛǇŀǘŜ, buǘ ƛǘΩǎ ŀƭǎƻ ƛƳǇƻǊǘŀƴǘ ǘƻ ƳŀƪŜ ǎǳǊŜ ǘƘŀǘ ǘƘŜȅ ŦŜŜƭ 
comfortable and safe performing the audit. Ensure that all participants are protected and kept 
clean. 

¶ Close toed ς sturdy shoes 

¶ Safety glasses 
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¶ Gloves 

¶ Old clothing, you will get dirty 

¶ Hat or hair up 

¶ Hand sanitizer or wipes 

¶ Change of clothing 

Slide #16: Photo 

IŜǊŜΩǎ ǎƻƳŜƻƴŜ ǿƘƻ ǿŀǎ ŀ ƭƛǘǘƭŜ ǘǊŀǎƘ-ǇƘƻōƛŎΧ 

Slide #17: Other Items to Have on Hand 

¶ Clip Board 

¶ Camera 

¶ Tarps/Tables 

¶ Stick/grabber 

¶ Auditing Forms/Notepad 

¶ Pens/Pencils/Highlighter 

¶ Bins/boxes for materials (capture volume) 

¶ Scale 

Slide #18: What is Sorted? 

You have to pre-ŘŜǘŜǊƳƛƴŜ ǿƘŀǘ ŎŀǘŜƎƻǊƛŜǎ ƻŦ ƳŀǘŜǊƛŀƭǎ ȅƻǳ ǿƛƭƭ ǎƻǊǘ ŦƻǊΦ  !ǎ ƭƻƴƎ ŀǎ ȅƻǳΩǊŜ 
doing the sort, you might as well get the nitty-ƎǊƛǘǘȅ ŘŜǘŀƛƭǎΦ  {ƻƳŜǘƛƳŜǎ ǘƘƛǎ ƛǎƴΩǘ ƴŜŜŘŜŘ ŀƴŘ 
you will just sort into a smaller number of major groupings.  Here is a suggested list of 
categories: 

¶ Mixed Paper 

¶ Cardboard 

¶ Beverage containers:  

o Plastic bottles 

o Aluminum cans 

o Glass 

¶ Plastic Film 

¶ Packaging Material 

o Compostable items separately (cups, plates/clam shell), food, liquid 

¶ Trash Bags 

¶ Trash (breakdown trash to only be chip bags, candy wrappers 

¶ Further detail depending on space type, such as (Manufacturing:  break down each type of 

plastic, wood, metal, etc.) 
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Slide #19: How is Trash Sorted? 

Here are some tips and techniques to help ensure a fun sort for the team. 

¶ Use a table to get bags up off the ground - Some of the bags can be heavy so test first and get 

help 

¶ Open bags - Be careful for excess liquid  

¶ Sorting assignments. Depending on the number of people you can: 

o Designate each person to a commodity and they pull that commodity and keep that 

container close by 

o Review the process ahead of time to reduce wasted steps and efforts 

¶ Sort the material by type into containers- some containers need to be larger or you will empty 

them a lot.  

¶ Sort paper into recycling even though it may be soaked with coffee etc. - It would have been 

recyclable had it been properly recycled 

Slide #20 ς Photos of Sorting 

Slide #21: Sorting Tips 

aŀƪŜ ƛǘ ŎƻƴǾŜƴƛŜƴǘΦ  LǘΩǎ ƻƪŀȅ ǘƻ ƳƻǾŜ ōƛƴǎ ŀǊƻund to the area where you are sorting as long as 
ōƛƴǎ ŀǊŜ ƭŀōŜƭŜŘ ŀƴŘ ƛǘΩǎ ƻǊƎŀƴƛȊŜŘΦ   

Try and keep smaller bins located higher up for items like liquids or glass that might either spill 
or break if moved too far. 

Slide #22 - 24: Photos of Effective Sorting 

¶ Table is covered 

¶ Labeled bins around you 

¶ Small bins on table to help with less movement.  

¶ Look at the detail 

¶ Trash should be trash bags, gloves, chip bags and candy wrappers  

¶ Ensure staff, volunteers or Temporary labor all have proper PPE on 

Slide #25: Finishing the Sort 

The sort if finished when: 

¶ All the samples have been sorted into bins by type 

¶ Weights have been taken on all materials 

¶ The information (type and weight) have been accurately recorded 

¶ And everything is cleaned up 
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Slide #26: Validate through Pictures 

LǘΩǎ ǎǘǊƻƴƎƭȅ ǎǳƎƎŜǎǘŜŘ ǘƻ ǘŀƪŜ ǇƘƻǘƻǎ ƻŦ ǘƘŜ ǇǊƻŎŜǎǎΦ  ¢Ǌȅ ŀƴŘ ǊŜŎƻǊŘ ŀǎ ƳǳŎƘ ƛƴŦƻǊƳŀǘƛƻƴ 
through pictures as possible.  This services a number of purposes: 

¶ First, it is fun to share the pictures with employees later via newsletter and other documents 

¶ It serves as a record of how it was set up so that future sorts can look back (especially helpful if 

you have different people doing it) 

¶ Helps to record odd items found 

¶ Helps to document to management about what was found.  Pictures speak louder than words, 

especially when costly products are found 

¶ Is useful for recalling information that the notes may not have recorded 

¶ Helps to make the final report more expressive and informative 

Slide #27: Tracking Results 

Getting accurate data is key to a successful audit.  You will use all the gathered data and photos 
to analyze next steps. 

¶ Create simple tracking forms to log the data 

¶ Put numbers into spreadsheet  

¶ Transfer information to excel/computer based spreadsheet 

¶ You will need the following types of information: (we will go into more detail next lesson) 

o Waste Analysis spreadsheets 

o Cost of the trash by weight or ton 

o Average tons of waste a month 

o Average invoice for trash service for one month (haul and disposal) 

¶ Next Steps - You can draw conclusions yourself, or the Sustainability team can help give 

direction to what to do with the results. (more next lesson) 

o Education, labeling, more bins, outlets for new recycle commodities etc. 

¶ Be careful when writing up proposed recommendations, not to offend the person/people who 

set up the program by suggesting that the program is broke.  Just make suggestions.  

Slide #27: Sample Tracking Spreadsheet 

This is a sample of a simple spreadsheet in Excel that would be able to track the data. 

Slide #28: Example Pie Chart 

This is an example of how you can easily create visual graphics to show the data collected. 

Slide #29: Waste Analysis Results Graph 

This is one other example of how to visually share the data 
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Slide #30: Translating Information to Action 

Ultimately, the goal is to use the gathered date to identify opportunities for reducing, reusing, 
recycling or composting the materials being disposed. Future lessons will look at how use track, 
measure, and implement. 

Slide #32: In-Class Activity 

Students perform a waste audit from specified area on campus. 
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Lesson #8: Tracking, Measurement, and 
Analysis 

 

Lesson Description 

Understand why developing baseline data, measurement and tracking are critical to effective 
strategies to reduce waste and save businesses money. Learn the steps to right-size waste and 
recycling services. Be provided basic information on how to analyze the captured data and 
create action plans for businesses based on the information.  

¶ Understand how to develop a baseline and then measure and track diversion programs 

¶ Learn to the formula for calculating diversion 

¶ Learn the steps to plan and safely ǇŜǊŦƻǊƳ ŀ ǿŀǎǘŜ ŀƴŘ ǊŜŎȅŎƭƛƴƎ άǊƛƎƘǘ-ǎƛȊƛƴƎέ 

¶ ¦ǎŜ ŀŎǉǳƛǊŜŘ Řŀǘŀ ŦǊƻƳ ǘƘŜ ǿŀǎǘŜ ŀƴŀƭȅǎƛǎ ǘƻ ƘŜƭǇ ŎǊŜŀǘŜ άƴŜȄǘ-ǎǘŜǇǎέ ŀƴŘ ŘǊƛǾŜ Řƛversion  

 

Student Learning Outcomes 

By the end of this lesson, students will be able to:  

¶ (Knowledge Level) identify some of the key factors to measure when tracking and recording the 

cost of disposal and recycling practices 

¶ (Knowledge Level) describe the primary steps to perform a waste κǊŜŎȅŎƭƛƴƎ άǊƛƎƘǘ-ǎƛȊƛƴƎέ 

¶ (Comprehension Level) explain what is meant by baseline data 

¶ (Comprehension Level) summarize how the results of the audit can be used to design program 

"next steps" and help eliminate wasting 

¶ (Application Level) Calculate diversion rates for various business models 

¶ (Analysis Level) examine the data from a waste audit and create a strategy for 

home/school/businesses to reduce or eliminate wasteful practices 
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Student Resources 

The following is a list of resources relevant to the lesson topic 

¶ http://www.calrecycle.ca.gov/LGCentral/WasteStream/ 

¶ http://www.ct.gov/deep/cwp/view.asp?A=2718&Q=439264 

¶ http://www.sustainablecitiesinstitute.org/topics/materials-management/conducting-a-waste-

characterization-study-overview 

¶ Sample Waste Audit Report http://www.epa.gov/reg3wcmd/pdf/samplereport.pdf  

¶ Detailed Waste Audit PDF http://www.epa.gov/region9/tribal/conferences/11/conducting-

waste-characterization_2011.pdf  

¶ Starting a Mixed Paper Recycling Program with Audit Forms 

http://www.stopwaste.org/docs/rcexpress.pdf  

¶ Composting at Work with Audit & Tracking Forms 

http://www.stopwaste.org/docs/compost_at_work.pdf  

¶ City of Los Angeles Guide for Apartment Managers including Audit Tips 

http://www.larecycles.org/pdf/Managers_Guide_english.pdf  

¶ Recycling Guide with tips for Los Angeles 

http://www.lacitysan.org/solid_resources/pdfs/publication/Recycling_Guide.pdf  

 

This lesson has a number of in-class exercises.  Following this class, students should work 
independently to compile the data from the campus waste audit. 

Assignment: 

Students should work in small groups to use the data collected from the campus waste audit to 
complete a formal analysis including charts and graphs of the data. Identify the key areas for 
improvement using the most volume, most value and most toxics guidelines.  
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http://www.stopwaste.org/docs/rcexpress.pdf
http://www.stopwaste.org/docs/compost_at_work.pdf
http://www.larecycles.org/pdf/Managers_Guide_english.pdf
http://www.lacitysan.org/solid_resources/pdfs/publication/Recycling_Guide.pdf
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Instructor Slide Notes 

Slide #1: Title Slide ς Tracking, Measurement and Analysis 

Slide #2: In This Lesson 

By the end of this lesson, learners will be able to: 

¶ (Knowledge Level) identify some of the key factors to measure when tracking and recording the 

cost of disposal and recycling practices 

¶ όYƴƻǿƭŜŘƎŜ [ŜǾŜƭύ ŘŜǎŎǊƛōŜ ǘƘŜ ǇǊƛƳŀǊȅ ǎǘŜǇǎ ǘƻ ǇŜǊŦƻǊƳ ŀ ǿŀǎǘŜ κǊŜŎȅŎƭƛƴƎ άǊƛƎƘǘ-ǎƛȊƛƴƎέ 

¶ (Comprehension Level) explain what is meant by baseline data 

¶ (Comprehension Level) summarize how the results of the audit can be used to design program 

"next steps" and help eliminate wasting 

¶ (Application Level) Calculate diversion rates for various business models 

¶ (Analysis Level) examine the data from a waste audit and create a strategy for 

home/school/businesses to reduce or eliminate wasteful practices 

Slide #3: Tracking and Measurement 

Tracking and measurement are critical to successful planning and maintenance of Zero Waste 
and recycling programs.  Companies understand that measurement is a primary tool for 
evaluating almost every aspect of business operations. Without knowing how much is, has or 
ǿƛƭƭ ōŜΣ ȅƻǳ ŎŀƴΩǘ ōŜƎƛƴ ǘƻ ƪƴƻǿ ƻǇǘƛƳŀƭ ŀǎǇŜŎǘǎ ƻŦ ȅƻǳǊ ǇǊƻƎǊŀƳΦ 

Slide #4: Baseline 

One of ǘƘŜ ōŜƴŎƘƳŀǊƪǎ ǳǎŜŘ ƛƴ ƳŜŀǎǳǊƛƴƎ ǇǊƻƎǊŀƳ ǇŜǊŦƻǊƳŀƴŎŜ ƛǎ ŀ άōŀǎŜƭƛƴŜέΦ  ! ōŀǎŜƭƛƴŜ ƛǎ ŀ 
minimum or starting point that will be used to compare future measurement against. When 
developing a baseline, it is suggested that you go as far back as possible to identify data.  Use 
invoices, purchase orders and even employee information to gather as much data on how the 
trash and recycling systems used to work.  Key information that you should gather is: 

¶ Tons or volume of materials generated, disposed, recycled, composted and reused/donated 

¶ Costs of all activities related to disposing of wastes or recycling 

¶ Rebates of any recycling 

¶ Purchasing records related to primary materials disposal and recycling (If mfg. business, look at 

the cost of purchasing materials that go into mfg. processes) 

¶ Labor costs 

¶ Equipment costs associated with recycling and disposal 

By obtaining this information, you might be surprised how much of a picture you can paint and 
how specific changes already start to stand out as possible next steps.   
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Slide #5: Look at the Whole Picture 

This slide reinforces the prior.  It is important to use the gathered information to look at the 
whole picture.   

¶ DŀǘƘŜǊƛƴƎ ǘƘŜ ǎǘŀǊǘƛƴƎ Ǉƻƛƴǘ ƻǊ άōŀǎŜƭƛƴŜέ ƛƴŦƻǊƳŀǘƛƻƴ ƛǎ ŎǊƛǘƛŎŀƭ 

¶ Then, look at all labor costs associated with handling waste and recyclables (employees and 

contracted janitorial). Who is baling or moving materials? Calculate the time and associated 

cost. 

¶ Add in all costs for equipment and hauling. What equipment am I using? Do I have equipment 

lease and maintenance costs. 

¶ Include rebates received for recycled or donated materials 

Slide #6: Calculate Diversion 

Another tool that is needed is to understand how to calculate diversion or a diversion rate.  This 
is the measurement that is used when figuring out how much is reduced, reused, recycled or 
composted.  The number is often looked at to determine the effectiveness or success level of a 
ōǳǎƛƴŜǎǎ ƻǊ ŎƻƳƳǳƴƛǘȅΩǎ ǿŀǎǘŜ ŘƛǾŜǊǎƛƻƴΦ  

Two different forms of diversion are described on this slide.  Regular diversion is the method 
that most businesses will look at.  It only deals with materials generated.  

The ISSUE: How do ȅƻǳ ƳŜŀǎǳǊŜ ǎƻƳŜǘƘƛƴƎ ǘƘŀǘ L{bΩT generated? Regular diversion will look at 
total generation and then determine a factor based on materials that are recycled, composted 
or donated/reused. It provides a limited view of Zero Waste initiatives (because Zero Waste 
focuses upstream on reduction).  Regular diversion incentivizes recycling and reuse programs.   

Waste reduction represents the highest and best use of conserving resources.  Therefore, 
looking at Zero Waste Diversion and incorporating waste reduction activities in the measure 
aspect is critical. But Ƙƻǿ Řƻ ȅƻǳ ŎŀƭŎǳƭŀǘŜ ǊŜŘǳŎǘƛƻƴ άǊŜŘǳŎŜέ ƛƴǘƻ ŀ ŘƛǾŜǊǎƛƻƴ ŎŀƭŎǳƭŀǘƛƻƴΚ 

To help encourage waste reduction as the best option for business, the USZWBC and more-and-
more business are allowing ǘƘŜ ƴǳƳŜǊƛŎŀƭ ŎƻǳƴǘƛƴƎ ƻŦ άǿŀǎǘŜ ǊŜŘǳŎǘƛƻƴέ ƛƴ ŘƛǾŜǊǎƛƻƴ 
calculations, AS LONG AS PROPER TRACKING AND MEASUREMENT IS IDENTIFIED.  

Slide #7: Example: How to Calculate Diversion of ONLY Generated Materials 

Regular diversion uses only generated materials.  This example shows how to calculation 
άǊŜƎǳƭŀǊέ ƻǊ άǘǊŀŘƛǘƛƻƴŀƭέ diversion. Most facility managers only want to look at their hard costs 
and actual purchases.  In doing so, they can miss important information.   

Å Do not include reduce in these number. Do include reuse. 
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Å There is a common mistaken often made when calculating diversion.  Often times the recycling 

and reuse total is divided by the disposal ONLY.  This over-inflates the diversion number.  Make 

sure to only use this formula, or the Zero Waste diversion formula. 

Slide #8: Example: How to Calculate Zero Waste Diversion of all Baseline Materials 

Å DO include both reuse and reduce in this number.   

Å This diversion rate more accurately portrays the Zero Waste activities within a business 

and does not discount the importance of waste reduction activities. 

Slide #9: In-Class Activity ς Calculate Diversion Rates 

IŀǾŜ ǎǘǳŘŜƴǘǎ ŎƻƳǇƭŜǘŜ ǘƘŜ άCalculate Diversionέ ǿƻǊƪǎƘŜŜǘ #4 provided in the back of this guide.  
Ensure that students get the correct answer and go over how to calculate each diversion.  Ask students 
what the significance of looking at both methods of calculation.  Make sure that they understand all 
points.  Most facility managers only want to look at their hard costs and actual purchases.  In doing so, 
they can miss important information.  In this example, by onlȅ ƭƻƻƪƛƴƎ ŀǘ άŘƛǾŜǊǎƛƻƴέΣ ƛǘ ƛǎ Ŝŀǎȅ ǘƻ Ƴƛǎǎ 
out on true waste diversion and waste reduction impacts.  As we will see later, often times those cost 
savings are also overlooked. 

Slide #10: How Do Businesses Throw-Away Money? 

LǘΩǎ ǾŜǊȅ ŎƻƳƳƻƴ ŦƻǊ ōǳǎƛƴŜǎǎŜǎ to make wasteful choices when subscribing to trash collection 
services. This can happen for a number of reasons: 

¶ .ǳǎƛƴŜǎǎŜǎ Ǉŀȅ ŦƻǊ ŎƻƭƭŜŎǘƛƻƴ ŜŀŎƘ ǘƛƳŜ ǘƘŜ ōƛƴ ƛǎ ǎŜǊǾƛŎŜǎΧŀƴŘ Ƴƻǎǘ ōǳǎƛƴŜǎǎŜǎ ƻǾŜǊ ǎǳōǎŎǊƛōŜ 

for trash service, meaning they pay for services not needed 

¶ Businesses pay when empty and partially full bins are dumped 

¶ Un-flattened cardboard boxes and bags of air, waste bin space 

¶ It costs to dispose of recyclables in the trash 

Slide #11: How to Right-Size Trash Services 

To help reduce costs associated with disposal, and look for opportunities to reduce, reuse, 
recycle and compost, a simple right-sizing activity can be performed.  This tool can also be a 
great first step if you are dealing with management that is resistant to looking at Zero Waste or 
a full-scale waste audit.  If you can first do a right-size and show how it can save money and 
reduce waste, then you might be able to use this information to get management buy-in for 
next steps. 

To do a thorough right-size, collect the following data: 

¶ Collect baseline data for trash and recycling services  

o # bins 

o # pick-ups per week 
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o Size of bins 

¶ Get rates for various alternative levels of service 

¶ Obtain waste conversion chart 

¶ Create data forms 

Slide #12: Example of Trash Services Data 

This slide shows the most common trash service data.  You will need all of this information to 
accurately estimate service level revisions. 

Ask students to identify the best time to audit based on this information. HINT, we learned about this in 
Lesson 7.  (ANSWER: Wednesday morning) 

Slide #13: Sample Rate Matrix 

This slide shows how to read a rate matrix.  For the example, the business has three, 3-cubic 
ȅŀǊŘ ōƛƴǎ ǇƛŎƪŜŘ ǳǇ м Ȅ ǿŜŜƪΦ  Cƻƭƭƻǿ ŀŎǊƻǎǎ ǘƘŜ ǘƻǇ ŦƻǊ άŦǊŜǉǳŜƴŎȅέΣ ǿƘƛŎƘ ƛƴ ǘƘƛǎ ŜȄŀƳǇƭŜ ƛǎ м 
time per week.  Then scroll down for CY or cubic yards.  Since the bins are 3-cubic yards you 
arrive at the box $280.73.  You then multiple this number by 3 since there are three bins and 
each bin is charged for the associated cost.  Also note that this company provides FREE 
collection of cardboard. This information will come in handy. 

Slide #14: Estimate Actual Volume of Trash Disposed 

This example is based on information found at the time the right-sizing inspection was done.   
The following information shows the information gathered during the visual inspection.  The 
next slide shows how to notate the information and perform basic calculations. 

The data is as follows: 

Visual Inspection  

Å Do a visual inspection of the bins when bins are most full prior to collection Wednesday 

Morning  

Å Bin #1 ςAssume 100% full.  Cardboard boxes make up about 75% of the bin and they are 

not flat.  Trash bags makeup the other 25% 

Å Bin #2 ς 50% full with only cardboard boxes that are not flattened. 

Å Bin #3 ς A couple loose bags of trash.  Assume the bin is 25% full. 
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Slide #15: Notate and Calculate Findings 

Use this slide to walk through how the information should be notated.  Total the information 
down to Row #7.  The slide provides methods to calculate.  Students should use a calculator to 
ensure accuracy. 

Slide #16: Conversion Chart 

This slide shows a sample of a standard Volume-to-Weight Conversion Chart.  This chart comes 
in handy when actual weights of materials are not available.  Volume is based on the size of the 
bin.  In our current example the volume of each bin is 3-CUBIC YARDS.  As you can see from the 
upper left box, this chart provides weight (in pounds) per cubic yard.  So this example shows 
that OCC (Cardboard) has an average weight of 100 pounds per cubic yard.  Trash has an 
average weight of 114.5 pounds per cubic yard.  There are other materials identified on this 
conversion chart but since trash and cardboard were the two primary materials noted in our 
inspection, we only need to look at those two lines. 

Slide #17: Analyze the Data 

Now that we have performed the visual inspection and have data, AND we have a rate chart 
AND we have a conversion chart, we can use these items to analyze the data and determine if 
there are alternatives which can save money and/or reduce the amount of materials going to 
the landfill. It is important to: 

¶ Use accurate conversion tables 

¶ Do your estimates in both weight and volumetric measurement 

¶ Review rate matrix 

¶ Pay attention to data that seems inaccurate 

¶ [ƻƻƪ ŦƻǊ Řŀǘŀ ǘƘŀǘ ȅƻǳ ǿŜǊŜƴΩǘ ŜȄǇŜŎǘƛƴƎ 

Slide #18: Analyze the Data 

Based on the initial information obtained, set up a simple worksheet to track information. This 
worksheet shows how to look at both material types identified in the visual inspection. 

¶ Amount of material: The first row shows the amount of material for each type found. (taken 

from prior worksheet on slide 15) 

¶ Optimal service level: The second row then identifies the optimal service level needed by using 

the data and looking at the rate matrix.  Always make sure that you round up to the next bin size 

and NOT round down.  Also, look at all variations of bin size and pick-ups.  For instance, if you 

need 3 -cubic yards, you might want to look at not only the 3 cubic yard 1 x per week option, but 

also look at 1.5-cubic yard 2 x week.  Sometimes there are discounted rates for certain levels of 

ǎŜǊǾƛŎŜΧƳƻǊŜ ǘƻ ŎƻƳŜ ƻƴ ǘƘƛǎ ƻƴŜΦ 

¶ Cost: Identify costs for all needed services.  In this example, the trash cost is $140.36 and the 

cardboard is FREE. 
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¶ ConversionΥ {ƛƴŎŜ ǿŜ ŘƻƴΩǘ ƪƴƻǿ ǘƘŜ ǿŜƛƎƘǘǎ ƻŦ ƳŀǘŜǊƛŀƭǎ ŦǊƻƳ ƻǳǊ Ǿƛǎǳŀƭ ƛƴǎǇŜŎǘƛƻƴΣ ǿŜ ƴŜŜŘ 

to do a volume-to-weight conversion.  This will help us identify how much material we are 

proposing to dispose and recycle. 

¶ Calculation: This formula shows how to use the data to covert the volume into estimated 

weights. There are 2000 pounds in a ton, which is shown in the formula and needed to convert 

the estimated pounds into estimated tons. 

Slide #19: Right-Sizing Benefits 

This slide shows the before-and-after picture of what can be accomplished by right-sizing the 
service level. In this example the business can benefit from a substantial cost savings, PLUS it 
can add a recycling program and reduce the number of bins needed on-site for services. 

IMPORTANT SIDE-NOTE: LǘΩǎ ǾŜǊȅ ƛƳǇƻǊǘŀƴǘ ǘƘŀǘ Ŏƻǎǘ ǎŀǾƛƴƎǎ ǊŜƭŀǘŜŘ ǘƻ ǿŀǎǘŜ ǊŜŘǳŎǘƛƻƴΣ ǊŜǳǎŜ 
and recycling are properly tracked and accounted for.  Oftentimes management will look at the 
savings and then use that money for other things unrelated to maintaining the program.  Make 
sure that the savings are earmarked for other diversion activities.  As you get closer and closer 
to Zero Waste the remaining waste stream may be problematic or difficult to find outlets for or 
may require more labor for sorting. This may mean a cost to implement.  Make sure that cost 
savings can be allocated for next steps and that you create an internal accounting system to 
track. 

Slide #20: More Right-Sizing 

This is another example of how to track data.  Charts like this can be used for businesses where 
there are multiple bins picked up on multiple days.  It is a good idea to track each bin every day 
for a period of 1-2 weeks so that accurate data can be obtained.  By monitoring how full a bin is 
(1/4, 1/2, 3/4, empty, full) a thorough analysis of needs can be done. 

Slide #20: In-Class Activity ς Perform Sample Right-Size 

IŀǾŜ ǎǘǳŘŜƴǘǎ ŎƻƳǇƭŜǘŜ ǘƘŜ άwƛƎƘǘ-{ƛȊƛƴƎέ ǿƻǊƪǎƘŜŜǘ #5 in the back of this guide.  Ensure that students 
get the correct answer and go over how to calculate all steps.  Ask students what the key pieces of 
information were gained and how this will impact next steps.   

Slide #22: Information to Action 

The   goal of doing a waste audit/analysis or right-sizing activity is to gather information that 
can be put into ACTION!!  Saving money is a great first step, but using the information to 
implement waste reduction, reuse and recycling strategies is key! Additionally, even for 
businesses that have implemented various strategies, ongoing audits are an essential part of 
achieving Zero Waste.  Continuing to look at what remains in the trash bin is the only way to 
figure out how to get it out! 
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Slide #23-27: Sierra Nevada Brewery Case Study on Using Waste Audits 

Sierra Nevada Brewery has been at or above 90% diveǊǎƛƻƴ ŦƻǊ ǎƻƳŜ ǘƛƳŜΦ  ¢Ƙŀǘ ŘƛŘƴΩǘ ǎǘƻǇ 
them from continuing to perform waste audits at least once per year.  The goal for them was to 
work towards Zero Waste. Therefore they needed to identify next steps and what materials 
remained in the trash can. 

#24: When they did their audit in 2012, they looked at every single category of material or item 
disposed.  They then grouped these materials into trash, recyclable and compostable 
categories.  This level of detail allowed them to pinpoint which processes were creating the 
waste and identify strategies for eliminating it. 

#25: The following years audit focused more on areas where the wastes were produced in 
order to identify which departments/areas they would focus on. They also identified a large 
enough amount of recyclables in the trash to cause concern.  With such a strong employee 
supported program they were able to bring this back to the employees to show and re-educate 
on the importance of participation. 

#26: Continuing to audit is important even when you have successful programs in place.  In the 
case of Sierra Nevada, growth and changes are inevitable (when you have great beer).  Another 
audit identified a large amount of organics and plastic product packaging.  By working with the 
kitchen, better signage was placed in the prep area to make sure employees knew how to 
participate.  Also, it turns out that a new food item was being delivered in single serving sizes.  
The brewery purchasing department was able to work with the vendor to deliver bulk size 
product and nearly eliminate the wasteful packaging. 

#27: Lastly, by developing comprehensive tracking and measurement systems, the brewery is 
able to closely monitor peaks and lows of activity.  They can tie this into any number of other 
business indicators.  They can show progress to management, employees, vendors and their 
clients to share their improvement and efforts toward Zero Waste. 

Slide #28: Compare Weight to Volume 

It ŎŀƴΩǘ be stressed enough how important it is to look at a comparison of your materials stream 
both by weight and volume.  So often businesses miss-use trash receptacles and spend more 
ƳƻƴŜȅ ǘƘŀƴ ǘƘŜȅ ǎƘƻǳƭŘ Ƨǳǎǘ ōŜŎŀǳǎŜ ǘƘŜȅ ŀǊŜƴΩǘ ǇǳǘǘƛƴƎ ǘƘŜ ǊƛƎƘǘ ƳŀǘŜǊƛŀƭǎ ƛƴ ǘƘŜ ǊƛƎƘǘ type of 
bin. 

Å For the business shown on these two graphs it provides weight versus volume data.  The 

business had a 30-yard compactor that they put most all materials in, including food, 

textiles, recyclables, cardboard. Then they had a 3-yard bin that they also put some 

cardboard in.  Turns out they were paying for both trash and recycling.  The large 

compactor was having the food contaminate the recyclables and was adding a lot of 

weight to the loads.  As you can see from the charts, the food scraps were 45% by 
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weight, but only 23% by volume.  Since they were paying hauling plus weight charges on 

ǘƘŜ ŎƻƳǇŀŎǘƻǊΣ ƛǘ ŘƛŘƴΩǘ ƳŀƪŜ ǎŜƴǎŜ ŦƻǊ ǘƘŜƳ ǘƻ ƘŀǾŜ ǘƘŜ ƘŜŀǾȅ ŦƻƻŘ ƛƴ ǘƘŜ ŎƻƳǇŀŎǘƻǊΦ  

Å This simple bit of data analysis allowed the business to easily find a solution that 

reduced the collection of compactor loads, and reduced the per ton fee since most of 

the materials were recyclable.  Also the cost of food was greatly reduced because that 

was moved that to 1 x day bin service at a fixed monthly rate regardless of weight.  

!ƴƻǘƘŜǊ ōŜƴŜŦƛǘ ǿŀǎ ǘƘŜ ŎƻƳǇŀŎǘƻǊ ǎǘŀȅŜŘ ŎƭŜŀƴŜǊ ŀƴŘ ǎƻ ǘƘŜȅ ŘƛŘƴΩǘ ƘŀǾŜ ǘƻ Ǉŀȅ ŦƻǊ 

cleaning as often and the smell was reduced because the bins were picked up daily 

versus every 3-7 days.  

Slide #29: Review the Rates 

It was mentioned earlier that reviewing the rate chart can also be a hidden way to find cost 
savings. 

¶ LǘΩǎ ƛƳǇƻǊǘŀƴǘ ǘƻ ƛŘŜƴǘƛŦȅ ǿƘŜǊŜ ǘƘŜ ƭƻǿŜǎǘ Ŏƻǎǘ Ǉƻƛƴǘ ŦƻǊ ǎŜǊǾƛŎŜ ŜȄƛǎǘǎΦ 

¶ In this example a 3-yard picked up 2 x week is $95.38, which equates to $3.67/cubic yard, 

however a 6-yard 1 x week (same volume) is only $3.01 per cubic yard. 

¶ Using similar methods to track costs per material type, in our previous example of the food 

waste disposal costs, we found that the business was spending approximately $44/per cubic 

yard for disposal of the food in the compactor, and when switched to bin service, the cost 

was reduced to $14/per cubic yard. 

¶ 5ƻƴΩǘ ǳƴŘŜǊŜǎǘƛƳŀǘŜ ǘƘŜ ǾŀƭǳŜ ƻŦ ŘƻƛƴƎ ǘƘŜ ƳŀǘƘΦ  

Slide #30: Look for Opportunities 

Tracking data opens a number of doors and opportunities.  Start to analyze the information in 
various ways to help determine: 

¶ What are you next steps 

¶ What are the low hanging fruit that are easiest to go after because they represent the most 

volume or value? 

¶ What are the problematic materials that might take some time to figure out how to eliminate?  

Also, what are the toxic materials? 

¶ ²Ƙŀǘ ŀǊŜ ǘƘŜ ƛǘŜƳǎ ǘƘŀǘ ŘƻƴΩǘ ƘŀǾŜ ŀ ƘƻƳŜΚ  5ƻ ȅƻǳ ƴŜŜŘ ǘƻ Řƻ ǊŜǎŜŀǊŎƘ ŀōƻǳǘ Ƙƻǿ ƻǘƘŜǊ 

ōǳǎƛƴŜǎǎ ǊŜŘǳŎŜΣ ǊŜǳǎŜ ƻǊ ǊŜŎȅŎƭŜ ǘƘŜ ƛǘŜƳόǎύΧƳŀȅōŜ ƴŜǿ ƭƻŎŀƭ ŦŀŎƛƭƛǘƛŜǎ ŀǊŜ ŎƻƳƛƴƎ ƻƴ-board 

that can handle them. 
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Slide #31: Track 

Make sure that you track all the data that you compile.  Try and keep everything in one place (in 
excel use a workbook with various sheets).  This will allow you to create a number of variations 
on how you look at the data.  Track everything: 

¶ Weights 

¶ Volume 

¶ Cost 

¶ Material rebates 

¶ Quantity 

Create reports for each year and then compare year after year.  Compare data to gross revenue 
or sales find connections. 

¶ Your solid waste report should use formulas in each roll up cell so that everything auto 

populates.  

¶ Diversion Calculations and ZW Calculations are automated to pull from data.  

¶ Use headers for Landfill, Recycle commodities that all roll ups.   

¶ Identify if weights are actual or estimated (from conversion).  If doing estimates: USE A 

FORMULA and be consistent. Document why it's an estimate versus and actual.  

Slide #32: In-Class Activity ς Alternate Ending to Exercise 

[ŜǘΩǎ ōǊƛƴƎ ǘƻŘŀȅΩǎ ƭŜǎǎƻƴ ǘƻƎŜǘƘŜǊ ōȅ ƭƻƻƪƛƴƎ ŀǘ ŀƭǘŜǊƴŀǘƛǾŜǎ ǘƻ Ƨǳǎǘ ǊŜŎȅŎƭƛƴƎΦ  ²ƘƛƭŜ ǊŜŎȅŎƭƛƴƎ ƛǎ ŀ ƎǊŜŀǘ 
way to reduce materials going to a landfill or incinerator, remember that not producing those materials 
at all will have a greater impact upstream.  Have students provide alternate scenarios to the previous 
exercise which look upstream at waste reduction and reuse. Have students complete Worksheet #6 in 
the back of this guide.
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Lesson #9: Introduction to Zero Waste 

 

Lesson Description 

Zero Waste Businesses are leading the way to Zero Waste and have diverted over 90% of their 
waste from landfill and incineration. Zero Waste Communities have adopted Zero Waste goals 
and plans to implement those goals. Through lecture, group discussion and interactive activities 
students will be introduced to: 

¶ Definition of Zero Waste, drivers and benefits for businesses and communities to pursue Zero 

Waste, and examples of Zero Waste Businesses and Communities 

¶ Zero Waste Business Principles and Zero Waste Business Recognition and Certification Programs 

¶ Zero Waste Community Principles and samples of policies and programs Upstream (e.g. 

Extended Producer Responsibility, Local Product Bans and Fees) and Downstream (including 

Reuse, Recycling, Composting infrastructure and Resource Recovery Parks) that can help a 

community achieve Zero Waste 

 

Student Learning Outcomes 

By the end of this lesson, students will be able to: 

¶ (Knowledge Level) identify the 3 key components of the Definition of Zero Waste 

¶ (Comprehension Level) describe how businesses benefit from achieving Zero Waste 

¶ (Application Level) cite several examples of businesses that have already achieved Zero Waste, 

or darn close. 
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Student Resources 

The following is a list of resources relevant to the lesson topic: 

¶ Zero Waste International Alliance (ZWIA) ς  ZWIA was established in 2002 to develop worldwide 

standards for Zero Waste.  This website Includes the Definition of Zero Waste, Zero Waste 

Business Principles, Zero Waste Community Principles and Zero Waste Hierarchy of Highest and 

Best Use, www.zwia.org/standards 

¶ U.S. Zero Waste Business Council (USZWBC) ς USZWBC was established in 2012 to certify 

businesses as meeting ZWIA Zero Waste principles and standards. USZWBC developed a 

Scorecard Certification System in 2013 to certify facilities as Zero Waste and a Zero Waste 

Business Associates training program in 2014 to certify professionals in the field. 

http://www.uszwbc.org 

¶ Zero Waste USA ς This organization has been formed to Inspire communities to embrace and 

achieve Zero Waste.  Resources are included there to help communities pursue Zero Waste, 

including Zero Waste Community Planning Checklist. http://zerowasteusa.org/wp-

content/uploads/2014/11/Zero-Waste-Brain-Trust-Community-Planning-Checklist-updated-03-

2015.pdf 

Reading: 

In preparation for this lesson, students should review the following Zero Waste Businesses 
Principles adopted by the Zero Waste International Alliance (ZWIA) 

1.   Zero Waste Definition 
2.   Zero Waste Business Principles (also included as a handout for this lesson) 
3.   Zero Waste Community Principles 
4.   Zero Waste Hierarchy 

Assignment: 

This assignment will tie in to both Lesson 9 & Lesson 10.  As a team (divided into capstone 
project groups) research either a local business or community that is making strides to 
implement Zero Waste or significantly reduce their waste. This research will be part of the 
educational materials of both the Zero Waste community and Zero Waste business capstone 
projects.  The point of this research will be to share local success stories that can be highlighted.  
The team that is doing the Zero Waste business project should focus research on a business 
that is VERY SIMILAR to the type of business that is part of the capstone.  This will help to 
provide relevant examples of other successes similar to the approaches the business can take.  
LŦ ǘƘŜǊŜ ƛǎ ƴƻǘ ŀ ǎƛƳƛƭŀǊ άƭƻŎŀƭέ ōǳǎƛƴŜǎǎΣ ǘƘŜƴ ǊŜǎŜŀǊŎƘ ŜȄŀƳǇƭŜǎ ƻǳǘǎƛŘŜ ǘƘŜ ƭƻŎŀƭ ŀǊŜŀΦ 

  

http://www.zwia.org/standards
http://www.uszwbc.org/
http://zerowasteusa.org/wp-content/uploads/2014/11/Zero-Waste-Brain-Trust-Community-Planning-Checklist-updated-03-2015.pdf
http://zerowasteusa.org/wp-content/uploads/2014/11/Zero-Waste-Brain-Trust-Community-Planning-Checklist-updated-03-2015.pdf
http://zerowasteusa.org/wp-content/uploads/2014/11/Zero-Waste-Brain-Trust-Community-Planning-Checklist-updated-03-2015.pdf
http://zwia.org/standards/zw-definition/
http://zwia.org/standards/zw-business-principles/
http://zwia.org/standards/zw-community-principles/
http://zwia.org/standards/zw-community-principles/
http://zwia.org/standards/zero-waste-hierarchy/
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Report should include: 

People 

¶ Key Zero Waste leaders: Who in the business/community is leading the ZW charge? (what 
positions do they have within the business/community) 

¶ ½ŜǊƻ ²ŀǎǘŜ IŜǊƻŜǎΥ ²Ƙƻ ƛƴ ǘƘŜ ōǳǎƛƴŜǎǎ ƛǎ ŘƻƛƴƎ ǘƘŜ άŘƛǊǘȅέ ǿƻǊƪΚ ²Ƙŀǘ Ǉƻǎƛǘƛƻƴǎ Řƻ ǘƘŜ 
people have outside of their role of ZW Hero? 

 

Planet 

¶ What are the core areas of ZW that this business/community is targeting? What impacts are 
they looking for from a sustainability perspective? 

Profit 

¶ What are the current costs of their waste system? What is the expected potential financial 
benefit of their Zero Waste efforts? 

Reduce 

¶ How are processes, products, and systems being redesigned to eliminate the origination of 
waste? Is the business working up and down the supply chain (with vendors and customers) to 
reduce wasteful practices, products and packaging? 

Reuse 

¶ Has the business identified resources that can be reused because of their ZW efforts? 

Recycle 

¶ What did the company recycle before striving for ZW? How have their recycling efforts changed 
by adopting a ZW goal? 

¶ What are the key learnings you gained from researching this business/community and their 
efforts for Zero Waste?  

¶ Do you think the results are repeatable for other similar businesses/communities? Why or Why 
not? 
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Instructor Slide Notes 

Slide #1: Intro to Zero Waste 

Intro to Zero Waste 

Slide #2: Student Learning Outcomes 

By the end of this lesson, students will be able to: 

¶ (Knowledge Level) identify the 3 key components of the Definition of Zero Waste 

¶ (Comprehension Level) describe how businesses benefit from achieving Zero Waste 

¶ (Application Level) cite several examples of businesses that have already achieved Zero Waste, 

or darn close. 

¢ƘŜǊŜΩǎ ƴƻǘƘƛƴƎ ƳƻǊŜ ǇƻǿŜǊŦǳƭ ǘƻ ǳƴŘŜǊǎǘŀƴŘ Ƙƻǿ w9![ ½ŜǊƻ ²ŀǎǘŜ ƛǎ ǘƘŜƴ ōȅ ƭŜŀǊƴƛƴƎ ŀōƻǳǘ 
successful Zero Waste businesses, and what are the benefits that drove those businesses to 
Zero Waste. 

Slide #3 ς What is Zero Waste? 

!ǎƪ Ƙƻǿ Ƴŀƴȅ ǇŜƻǇƭŜ ƘŀǾŜ ƘŜŀǊŘ ǘƘŜ ǇƘǊŀǎŜ άwŜŘǳŎŜΣ wŜǳǎŜΣ wŜŎȅŎƭŜέ ōŜŦƻǊŜΦ  ¢ƘŜƴ ǎŀȅ ǘƘŀǘ 
Zero Waste is all about Reduce, Reuse and Recycle for reaƭΦ  hǾŜǊ ǘƘŜ Ǉŀǎǘ нл ȅŜŀǊǎΣ ǿŜΩǾŜ 
focused mostly on increasing recycling.  Zero Waste was developed as a way to get people to 
focus 1st on Reducing and Reusing, then recycling, composting or redesigning the rest. The 
elevator speech after this class when aǎƪŜŘ ά²Ƙŀǘ ƛǎ ½ŜǊƻ ²ŀǎǘŜΚέ ƛǎ ƛǘΩǎ ŀƭƭ ŀōƻǳǘ wŜŘǳŎŜΣ 
Reuse, Recycle for real. 

Slide #4: ZWIA Definition of Zero Waste 

The Zero Waste International Alliance was established in 2002 to develop worldwide standards 
for Zero Waste and principles and policies to guide businesses and communities to achieve Zero 
Waste.  This definition was first adopted in 2004, then amended in 2009. It highlights Zero 
Waste as an aspirational goal, with 3 key concepts that are highlighted in red on this slide: 

¶ All discarded materials are designed to become resources for others to use.   

¶ 5ƻƴΩǘ ǿŀƴǘ ǘƻ ōǳǊƴ ƻǊ ōǳǊȅ ǊŜǎƻǳǊŎŜǎΦ  

¶ Achieving Zero Waste will eliminate all discharges to land, water or air  

By definition, Zero Waste is all about Zero emissions. 

The good news is that Zero Waste is really catching on around the world as the goal of virtually 
all major solid waste and recycling organizations. There is currently dissention about what is 
ŀƴŘ Ƙƻǿ ǘƻ ƳŜŀǎǳǊŜ ά½ŜǊƻ ²ŀǎǘŜέΦ  ¢ƘŜ ŘŜǾŜƭƻǇŜǊǎ ƻŦ ǘƘƛǎ ŎƻǳǊǎŜ ƛŘŜƴǘƛŦȅ ǘƘŜ ǇǳǊŜǎǘ ŀƴŘ ƳƻǊŜ 
stringent definition is provided by the ZWIA Definition of Zero Waste and the Principles on the 
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ZWIA website.  This is what worldwide environmental, recycling and Zero Waste leaders 
support.  Many businesses and communities are pursuing Zero Waste to demonstrate how 
sustainable and environmental they are.  The right thing for them to do is adopt and follow the 
ZWIA Zero Waste definition and Principles to demonstrate that commitment. 

Slide #5: Short-form of ZWIA Definition of Zero Waste 

This is how ZWIA leaders refer to the ZWIA definition goals: No Burn, No Bury, No Toxics.  

Slide #6: 90% is Key Measure of Progress to Zero Waste 

Zero Waste leaders recognize that Zero Waste will not be achieved overnight, and that there 
are many paths to get to Zero Waste.  ONE of the key performance measures of making 
progress towards achieving Zero Waste is diverting more than 90% of discarded materials from 
landfill, incineration and the environment.  This slide defines incineration as well, to underscore 
that Zero Waste does not include any THERMAL TECHNOLOGIES that operate at more than 200 
degrees F.  There are many reasons for that.  Key ones are the health and environmental effects 
of incineration.  Some of the most toxic air emissions in the world (dioxins and furans) are 
formed when thermal technologies cool down. And heavy metals (including those found in 
printers ink and many plastics) are volatilized and cause serious health problems. 

Slide #7: Zero Waste & Global Warming 

One of the key drivers for Zero Waste has been the connection between wasting and 
Greenhouse Gas (GHG) emissions and climate change/global warming.  USEPA and scientists all 
over the world have been documenting those connections for 20 years.  At www.usepa.gov, 
ǎŜŀǊŎƘ ŦƻǊ ά²ŀǎǘŜ ŀƴŘ /ƭƛƳŀǘŜ /ƘŀƴƎŜέ ŀƴŘ ȅƻǳ ǿƛƭƭ ŦƛƴŘ ŀƭƭ ǎƻǊǘǎ ƻŦ ŘƻŎǳƳŜƴǘŀǘƛƻƴ ƻŦ ǘƘƻǎŜ 
connections.    These are a few key points that help highlight those connections. 

Landfills are one of the largest sources of Greenhouse Gases (GHG). The majority of gases 
produced at landfills are methane. 

Methane is 21-72x more potent than CO2 in creating the greenhouse effect in the atmosphere 
that is responsible for climate change.  It acts more quickly than C02.  Over a 100 year horizon 
(which is the time frame that most alternatives to GHGs are considered under), methane acts 
21-25 times more potently than CO2.  Over a 20 year horizon, methane acts 72-105 times more 
potently than CO2.  

In addition, the picture of the wasteberg is highlighting that for every ton wasted at a local 
ƭŀƴŘŦƛƭƭΣ ǘƘŜǊŜ ƘŀǾŜ ōŜŜƴ тм ǘƻƴǎ ǿŀǎǘŜŘ άǳǇǎǘǊŜŀƳέ ŦǊƻƳ ƳƛƴƛƴƎΣ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ŀƴŘ 
distribution of producǘǎ ŀƴŘ ǇŀŎƪŀƎƛƴƎΦ  ¢ƘŀǘΩǎ ǿƘȅ ǿŜ ŎŀƴΩǘ ǊŜŎȅŎƭŜ ƻǳǊ ǿŀȅ ƻǳǘ ƻŦ ǘƘŜ ŎǳǊǊŜƴǘ 
situation.  We need to STOP those upstream impacts by reducing our use of resources, and 
reusing products and packaging as much as we can.  Applying the WARM model developed by 
USEPA to measure GHG impacts, if we were able to reuse, recycle and compost all the 
remaining materials being wasted in California, it would be the equivalent to taking all the cars 

http://www.usepa.gov/
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off the road.  Most people have heard about the connections between climate change and 
transportation, so this really underscores how much of an impact Zero Waste could have in 
helping to solve climate change problems. 

Slide #8: USEPA GHG Systems-Based Pie Chart 

Ask the class what percent of U.S. GHGs have they heard are attributable to solid waste?  
Typical sector-based pie charts show 1-3% of all GHGs in the U.S. are due to solid waste.   

In 2009, Josh Stolaroff, a USEPA staff member, used the same data that had come up with the 
sector-ōŀǎŜŘ ǇƛŜ ŎƘŀǊǘǎ ŀƴŘ ǳǎŜŘ ŀ άǎȅǎǘŜƳǎ-ōŀǎŜŘέ ǾƛŜw to see where GHGs were produced by 
different types of systems.  What he found underscored the message of the last slide.  If you 
look at the red pie slices (the production of GHGs from manufacture and distribution of 
Products and Packaging) and the green pie slice (the production of GHGs from providing food), 
you find that about 50% of all GHGs in America are produced by systems that Zero Waste 
ǇƻƭƛŎƛŜǎ ŀƴŘ ǇǊƻƎǊŀƳǎ ŎƻǳƭŘ ǎƛƎƴƛŦƛŎŀƴǘƭȅ ƛƴŦƭǳŜƴŎŜΦ  ²ŜΩǊŜ ƴƻǘ ǎŀȅƛƴƎ ǘƘŀǘ ½ŜǊƻ ²ŀǎǘŜ ŎƻǳƭŘ 
reduce 50% of all GIDǎ ƛƴ !ƳŜǊƛŎŀΦ  ²Ƙŀǘ ǿŜΩǊŜ ǎŀȅƛƴƎ ƛǎ ǘƘŀǘ рл҈ ƻŦ ŀƭƭ DIDǎ ƛƴ !ƳŜǊƛŎŀ ŎƻǳƭŘ 
be reduced in part by Zero Waste policies and programs.  Typically, cities are finding that 10-
20% of all GHGs in their area could be reduced through Zero Waste initiatives when they do 
comprehensive climate change plans. 

Slide #9: Zero Waste = Good Green Jobs 

Another major driver for and benefit of Zero Waste is the creation of jobs and the reinvestment 
of resources into the local economy.  Since the downturn in the U.S. economy in 2007-08, this 
has become of increasing importance.  Even with the improvement in the economy in the past 
several years, jobs are still an area that government and business leaders are united on trying 
ǘƻ ƛƳǇǊƻǾŜΦ  {ƻ ƛǘΩǎ ƛƳǇƻǊǘŀƴǘ ǘƻ ǳƴŘŜǊǎǘŀƴŘ ǘƘŜ Ƨƻōǎ connection with Zero Waste. 

In 2001, the USEPA and the National Recycling Coalition did a landmark study of the number of 
jobs in recycling in America.  They found that the recycling industry is as large as the automobile 
industry.  In California, the recycling industry is as large as the motion picture industry. 

If you burn or bury 10,000 tons of material, that would create only 1 job.  However, if you 
compost the same amount of material, you could create 4 jobs, if you recycle that amount of 
material, you could create 10 jobs, and if you reuse an equal amount of products and 
packaging, you could create 75-250 jobs.   

Over 80% of all recycled materials are sold to businesses in other countries, and 49% of all jobs 
in recycling are in manufacturing.  That meŀƴǎ ǘƘŀǘ ǿŜΩǊŜ ŀŎǘƛƴƎ ƭƛƪŜ ŀ ǘƘƛǊŘ ǿƻǊƭŘ ŎƻǳƴǘǊȅ ƛƴ 
sending our resources overseas and buying back the manufactured products from those 
materials.  We could create 1.5 million more jobs in the U.S. if we doubled our national 
recycling rate from 35% today to 75% by 2030, according to a report done by Tellus Institute a 
couple years ago. 
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Slide #10: Zero Waste Benefits to Businesses (this is a key slide) 

There are many reasons why businesses are pursuing Zero Waste.  Probably the most 
significant one is that all Zero Waste Businesses save money. 

Zero Waste also reduces liability.  Ask students how long businesses are responsible for the 
materials they discard.  The answer is: FOREVER.  Under the federal CERCLA commonly known 
as Superfund, when a landfill leaks, the accountants, engineers and attorneys get together and 
review the records of who contributed how much material to the landfill, and send them a bill 
for cleanup of the landfill proportionate to the amount they contributed. 

Zero Waste increases efficiency of operations, reduces GHG emissions, and provides a 
Marketing edge.  Ask who has heard Zero Waste or Zero Landfill used in a TV commercial?  In 
2007-2009, Toyota showed a car made of mud, thatch and all natural materials on a remote, 
snow-capped mountaintop with a pristine lake in the background.  The voice-ƻǾŜǊ ǎŀƛŘΥ ²ŜΩǊŜ 
ƴƻǘ ƻƴƭȅ ŦƻǊ ½ŜǊƻ 9ƳƛǎǎƛƻƴǎΣ ²ŜΩǊŜ ŦƻǊ ½ŜǊƻ ²ŀǎǘŜΗ  ²Ƙŀǘ ŘƛŘ ǘƘŀǘ ŎƻƳƳǳƴƛŎŀǘŜΚ ¸ƻǳ ŘƻƴΩǘ 
need to pore over detailed technical reports from USEPA or consumer magazines to assess the 
best environmental company ς people get it viscerally (in their gut) that ZERO is great when it 
comes to being GREEN. 

Zero Waste policies and programs can also save 3-5 x more energy than can be produced by 
burning discarded materials.  For those who still ǿŀƴǘ ƻǊ ƴŜŜŘ ŀƴ ŜƴŜǊƎȅ ǎƻǳǊŎŜΣ άŎƭŜŀƴέ ŜƴŜǊƎȅ 
can be produced by using natural, biological processes like anaerobic digestion, to produce 
energy without burning. 

Zero Waste will also help resolve the huge problem that the litter of our society is forming 
άƎŀǊōŀƎŜ ǇŀǘŎƘŜǎέ ƛƴ ƻǾŜǊ р ƎȅǊŜǎ όǿƘŜǊŜ ŘƛŦŦŜǊŜƴǘ ŎǳǊǊŜƴǘǎ ŎƻƳŜ ǘƻƎŜǘƘŜǊ ŀƴŘ ǎǿƛǊƭ ƭƛƪŜ ŀ ŘǊŀƛƴ 
in a bath tub) in oceans around the world.  By adopting Zero Waste policies and programs, we 
should be able to redesign packaging and products to be fully recovered and reused, recycled or 
composted, and not littered into lakes, streams, rivers and oceans around the world. 

Finally, those who work in businesses are proud of being associated with companies that value 
sustainability, the environment, and the Triple Bottom Line (People, Planet, Profits).  Green 
businesses are finding that they are able to attract high quality staff more easily, and most 
importantly, retain them longer because staff is ǇǊƻǳŘ ǘƘŀǘ ǘƘŜ ŎƻƳǇŀƴȅ ƛǎ ŘƻƛƴƎ ǘƘŜ άwƛƎƘǘ 
ǘƘƛƴƎΦέ 

Slide #11: Zero Waste Cost Savings 

All Zero Waste Businesses have saved $.  They save the most by Reducing and eliminating 
wasteful practices.  The second highest saving amounts are due to implementing Reuse 
Systems, like reusable shipping containers and returnable pallets.  Toyota saved $1 billion over 
the last 10 years from switching from cardboard boxes to reusable metal shipping containers 
and other reusable practices.  This is one of the low-hanging fruits for most businesses to 
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pursue.  Businesses also save some $ through recycling and composting IF the garbage rates are 
structured right by the local community and/or trash hauler. 

Slide #12: Zero Waste is all about Efficiency 

Gil Friend is a sustainable business expert.  He showed this slide as an example of businesses he 
works for.  He evaluates how much material, products, energy, water and other resources they 
use to make their products, then puts that info into pie charts like this one.  The blue area is 
what contributes to their products.  The grey area is what is wasted.  In typical businesses, over 
90-фр҈ ƛǎ ǿŀǎǘŜŘΦ  ¢ƘŀǘΩǎ ǿƘȅ ǘƘŜǊŜ ŀǊŜ Ƴŀƴȅ ǎǳǎǘŀƛƴŀōƭŜ ōǳǎƛƴŜǎǎ ǇǊƻƎǊŀƳǎ ƭƛƪŜ 9t!Ωǎ [Ŝŀƴ 
Manufacturing, Factor 4 and Factor 10 (saying we can do 4 or 10 times better in efficiencies in 
operations). Zero Waste helps companies to focus on HOW to become more efficient, and 
WHERE things they are buying are wasted, then encourages them to stop the wasting and save 
their money and resources. Waste Not, Want Not is as !ƳŜǊƛŎŀƴ ŀǎ !ǇǇƭŜ tƛŜΦ  ά¦ǎŜ ƛǘ ¦ǇΣ 
²ƘŜǊŜ ƛǘ hǳǘΣ aŀƪŜ ƛǘ 5ƻΣ ƻǊ 5ƻ ²ƛǘƘƻǳǘέ ǿŀǎ ǘƘŜ ŎƭŀǊƛƻƴ Ŏŀƭƭ ŦǊƻƳ ǘƘŜ DǊŜŀǘ 5ŜǇǊŜǎǎƛƻƴ ƻƴ 
how to survive with so much scarcity.   We were really proud that we got everything but the 
squeal from the stockyards in Chicago.  Americans used to be proud of how ingenious they 
were in conserving resources.  Zero Waste is about returning to those core values of America. 

Slide #13: Is Zero Waste Attainable? 

Nature Is The Model.  We have over 3.5 billion years of experience in Nature.  Everything in 
Nature is a resource or a home to something else.  There are no landfills or incinerators.  
Biomimicry, ZERI, the Blue Economy, Natural Capitalism, Bioneers, and many other groups are 
ŀƭƭ ƘƛƎƘƭƛƎƘǘƛƴƎ ǘƘŀǘ ǿŜ ƴŜŜŘ ǘƻ ƭŜŀǊƴ ŦǊƻƳ ƴŀǘǳǊŜ ƻƴ Ƙƻǿ ǘƘƛƴƎǎ ŀǊŜ ǊŜŎƻǾŜǊŜŘΦ  ²ƘŜƴ ǿŜ ŎŀƴΩǘ 
figure out what to do with something by reducing, reusing, recycling, composting or redesigning 
ƛǘΣ ǎŀȅ ά²Ƙŀǘ ǿƻǳƭŘ ƴŀǘǳǊŜ ŘƻΚέ ¢ƘŀǘΩǎ ǿƘŜǊŜ the Nobel prizes and major corporate successes 
will come from in the future ς making more with less, and using biology, chemistry, physics and 
studying natural processes and principles to figure out better ways of doing things. 

Zero Waste or Darn Close.  Peter Bayhouth of the Turner Foundation was a Keynote speaker at 
a National Recycling Conference in Pittsburgh, PA in the mid-1990s and told us that America 
thought that recycling was done.  If we wanted people to do more about recycling, we needed 
to come up with 3 simple messages that would inspire them to additional action.  When we 
were walking the streets of Pittsburgh after that challenge and talking about potential 
messages, the idea of Zero Waste kept coming back to the fore.  But the accountants, engineers 
ŀƴŘ ŀǘǘƻǊƴŜȅǎ ƛƴ ǘƘŜ ƎǊƻǳǇ ŦŜƭǘ ǘƘŀǘ ǿŀǎ ǘƻƻ ŀǳŘŀŎƛƻǳǎ ƻŦ ŀ Ǝƻŀƭ ŀƴŘ ǘƘŀǘ ǇŜƻǇƭŜ ǿƻǳƭŘƴΩǘ ǘŀƪŜ 
ǳǎ ǎŜǊƛƻǳǎƭȅΦ  ¢ƘŜƴ 9ǊƛŎ [ƻƳōŀǊŘƛ ƻŦ 9Ŏƻ/ȅŎƭŜ ƛƴ .ƻǳƭŘŜǊΣ /h ǎŀƛŘΣ Ƙƻǿ ŀōƻǳǘ ƛŦ ǿŜ ǎŀƛŘ ά½ŜǊƻ 
²ŀǎǘŜ ƻǊ 5!ab /[h{9Κέ  9ǾŜǊȅƻƴŜ ƭŀǳƎƘŜŘΣ ŀƴŘ ƛǘΩǎ ōŜŎƻƳŜ ŀ laugh line ever since, with some 
ǾŀǊƛŀǘƛƻƴǎ ƛƴ /ƻƭƻǊŀŘƻ ŀƴŘ ¢ŜȄŀǎ ǎŀȅƛƴƎ άǇǊŜǘǘȅ ŘŀǊƴ ƴŜŀǊΦέ ¢ƘŜ Ǉƻƛƴǘ ǿŀǎ ǘƘŀǘ ½ŜǊƻ ²ŀǎǘŜ ƛǎ 
not about the destination of ZERO, but about the JOURNEY.  When Zero Waste is your goal, 
everything is on the table to reconsider.  Zero Wasters look at why something is being wasted, 
ŀƴŘ ŀǎƪǎ ǿƘŀǘ Ŏŀƴ ōŜ ŎƘŀƴƎŜŘ ǎƻ ǘƘŀǘ ŘƻŜǎƴΩǘ ŎƻƴǘƛƴǳŜΦ  hŦǘŜƴǘƛƳŜǎ ½ŜǊƻ ²ŀǎǘŜǊǎ ƴŜŜŘ ǘƻ 
ŎƘŀƴƎŜ ǇƻƭƛŎƛŜǎΣ ǇǊƻƎǊŀƳǎΣ ǊŜƎǳƭŀǘƛƻƴǎ ƻǊ ƭŀǿǎ ǘƻ ŀŎŎƻƳǇƭƛǎƘ ǘƘŀǘΦ  ¢ƘŀǘΩǎ ǿƘŀǘ ǘƘŜ ƧƻǳǊƴŜȅ ƛǎ 
about. 
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And from noǿ ƻƴΣ ǘƘŀǘΩǎ ǿƘȅ the word waste is viewed as a verb, a choice, not a noun.  From 
this point forward, only talk in terms of things being wasted.  Waste should only be used when 
accompanied by the word Zero. 

Case Studies Slide (#14): Businesses are Leading the Way to Zero Waste (>90% diversion) 

This is a list of businesses that have been reported to have diverted over 90% of their discarded 
materials from landfills, incinerators and the environment.  The ones that are asterisked have 
now been certified by the U.S. Zero Waste Business Council as meeting the worldwide 
standards of the ZWIA Definition and Principles of Zero Waste. Each of these businesses has a 
great story to tell. Here are a few examples: 

Fetzer Vineyards* - Just certified by USZWBC, they said that they had not figured out how 
much $ they saved through ZW until they went thru the certification process. 

General Motors ς Has achieved over 97% waste diversion at over 110+ plants worldwide, 
saving over $1 billion a year through their Landfill Free program. 

Greens Restaurant, SF ς Operates in a city that adopted the goal of Zero Waste in 2002, and 
has worked to adopt policies and programs to make it easy and lower cost to pursue Zero 
Waste. 

Pillsbury ς Never adopted a Zero Waste goal.  Got to over 90% diversion through a continuous 
improvement goal of reducing their waste by 10% more each year. 

Sierra Nevada Brewing Co.* - First to be certified by the USZWBC under the ZW Scorecard 
system, at 99.8% waste diversion. 

Xerox Corp ς an early leader, and proponent of the Waste Free Factory.  Their equipment was 
leased out, so came back as an asset or a liability.  They kept maintaining them for as long as 
they could to keep them being assets generating revenue through leases. Once they no longer 
could work, they were used for parts to keep other equipment going.  Once all their good parts 
were used up, they were sold as scrap for the material value. 

2800 Businesses in Japan ς The Japanese government took the Kyoto Protocols very seriously 
and asked businesses in Japan to strive for Zero Waste.  They paid $10 million to Gunter Pauli to 
set up the Zero Emissions Research & Initiatives (www.zeri.org) to help figure out how to get to 
Zero Waste, and to train businesses on those techniques.  By 2006, Gunter Pauli reported that 
2800 businesses in Japan had adopted Zero Waste goals, and that 99% of them had achieved 
Zero to Landfill, and 34% had achieved Zero to Incinerators (and more were working to stop 
that approach) 

Activity Slide #15: Recap of Benefits to Business of Zero Waste 

Ask students to share about a business they know that has taken some steps to be more sustainable.  
How was this obvious to the student (or other patrons)? Ask the students to think about what the 

http://www.zeri.org/
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drivers might have been to implement?  On the flip side, share businesses that have bad practices and 
discuss how they could be changed. 

Slide #16: Pillars of Zero Waste 

There are many ways to get to Zero Waste and there are many different types of policies, 
programs and facilities that can help get there.  In the development of the Oakland, CA Zero 
Waste Strategic Plan, City staff wanted to come up with 3 simple messages to help their Council 
understand the major components of what they needed to do to get to Zero Waste in Oakland.  
They came up with these 3 categories of activities. 

¶ Upstream (ask students what is the dividing line between upstream and downstream?  The 

answer: the point of consumption.  Anything before a product is purchased and used is 

ŎƻƴǎƛŘŜǊŜŘ άǳǇǎǘǊŜŀƳΦέ  !ƴȅǘƘƛƴƎ ŀŦǘŜǊ ƛǘǎ ǳǎŜŦǳƭ ƭƛŦŜ ǿƘŜƴ ƛǘΩǎ ŘƛǎŎŀǊŘŜŘ ƛǎ ŎƻƴǎƛŘŜǊŜŘ 

άŘƻǿƴǎǘǊŜŀƳΦέ 

¶ Downstream 

¶ Green Businesses & Jobs 

 

Slide #17: Upstream ςvs.- Downstream 

This slide is a graphic representation of the difference between upstream and downstream.   

¶ Upstream, 71 tons of materials are disposed for every ton of waste disposed downstream.  

Therefore, focusing on designing waste out prior to consumption, and designing for 

remanufacture and durability is a key to achieving Zero Waste.  

¶ Downstream, refers to the point after consumption.  At this point, the goal should be to reduce, 

reuse and then recycle or compost. 

Slide #18: US Municipal Discards 1960-2000 

This highlights that over the past 40 years, organics have been discarded at a relatively constant 
pace.  What has grown significantly has been Products.   

Slide #17: Upstream ς Product Stewardship 

These are things that businesses are being asked to do to be good stewards of the 
environment, and to help achieve Zero Waste. Many of these are addressed in ZWIA Zero 
Waste Business Principles. 

¶ Redesign products to be less toxic and easier to reuse and recycle  

¶ Implement Clean Production 

¶ Take back problem products and packaging at no cost to the public 

¶ tǊƻǇŜǊƭȅ ǊŜǳǎŜΣ ǊŜŎȅŎƭŜ ƻǊ ŎƻƳǇƻǎǘ ŀƴŘ ŘƻƴΩǘ ŜȄǇƻǊǘ ƘŀǊƳ  

¶ Support small, local businesses and nonprofits 
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Slide #18: Downstream 

Consumers can be careful in what they purchase or receive to eliminate wasteful practices and 
ŦƻŎǳǎƛƴƎ ƻƴ άwŜŘǳŎŜΦέ ¢Ƙƛǎ ǎƭƛŘŜ ƘƛƎƘƭƛƎƘǘǎ ǘƘŀǘ ά²ŀǎǘŜέ ƛǎ ƴƻǘ ƛƴŜǾƛǘŀōƭŜ ŀƴŘ ƛƴ ŦŀŎǘ ƎǊŜǿ 
significantly after World War II when we became focused on a convenience-oriented one-way 
society.  The choices we made after World War II can be changed to focus again on American 
core values of efficiency and productivity ƛƴŎƭǳŘƛƴƎ ŀ ƴŜǿ ƎŜƴŜǊŀǘƛƻƴ ƻŦ άƎǊŜŜƴέ ōǳǎƛƴŜǎǎŜǎ ǘƘŀǘ 
are being born from the desire to provide convenience without waste.  

Products and packaging can be reused either in their original form or altered for use in another 
operation in your business, or by others.   

Class Activity - Value of Used Door 

Ask students what a used solid wood door (without architectural details or windows) would cost if 
purchased from a local ReStore or used building materials store.  Then tell them typical prices are about 
$20 per door in LA and Austin or $75 at Urban Ore in Berkeley.  Then ask them what would the value of 
the door be if chopped up for mulch or burnt for energy?  The answer would calculate at 25-50 cents.  
The difference between those 2 prices is the VALUE of the door for its original purpose.  All the work 
that went into making that door, shipping it to market, selling it the first time, installing and using it, 
then selling to a reuse store, then they reselling it to you is embodied in that price.  That includes all the 
embodied energy that it took ǘƻ ŀŎŎƻƳǇƭƛǎƘ ǘƘƻǎŜ ǘŀǎƪǎ ŀƭƻƴƎ ǘƘŜ ǿŀȅΦ  ¢ƘŀǘΩǎ ǿƘȅ ½ŜǊƻ ²ŀǎǘŜ ƛǎ ƴƻǘ 
Ƨǳǎǘ ŀōƻǳǘ ŘƛǾŜǊǘƛƴƎ ǘƻƴǎ ŦǊƻƳ ƭŀƴŘŦƛƭƭǎΣ ƛƴŎƛƴŜǊŀǘƻǊǎ ŀƴŘ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘΦ  LǘΩǎ ŀōƻǳǘ ǊŜǘŀƛƴƛƴƎ ǘƘŜ 
VALUE of the products and packaging and reinvesting those resources into the local economy. 

CƻǊǘȅ ǇŜǊŎŜƴǘ ƻŦ ŀƭƭ ŦƻƻŘ ƛƴ !ƳŜǊƛŎŀ ƛǎ ǿŀǎǘŜŘΣ ŀƴŘ ƻƴŜ ƻǳǘ ƻŦ т ŦŀƳƛƭƛŜǎ ŘƻŜǎƴΩǘ ƪƴƻǿ ǿƘŜǊŜ ǘƘŜƛǊ ƴŜȄǘ 
meal is coming from.  People are starting to see how important it is to connect these dots, and recover 
these resources to help those less fortunate in our communities survive, with donated food, furniture, 
ŎƭƻǘƘƛƴƎ ŀƴŘ ƻǘƘŜǊ ǾŀƭǳŀōƭŜ ǊŜǳǎŜŘ ƛǘŜƳǎΦ  ¢ƘŜǊŜΩǎ ŀ ǾƛōǊŀƴǘ ǊŜǳǎŜ ƳŀǊƪŜǘǇƭŀŎŜ ƛƴ Ƴƻǎǘ ŎƻƳƳǳƴƛǘƛŜǎ 
that are working on this.  Zero Waste helps communities identify those operations and lend support to 
them so that they can help more people, more efficiently. 

Slide #21: Green Businesses and Jobs 

The 3rd leg of Zero Waste that Oakland came up with was Green Businesses and Jobs.  In that 
planning process, the City met with certified Green Businesses in Oakland.  When they were 
asked what would be useful to include in the Zero Waste Plan to help them, they said: it would 
be nice if the City bought our products and services!  They also asked for incentives that made it 
worth the extra costs they felt they had incurred to be Green.  In LA, Green Businesses go to the 
head of the line when they are applying for permits, as an example of a no-cost incentive that is 
very helpful for Green Businesses. 

We have provided a handout of the ZWIA Zero Waste Business Principles.  These were adopted 
in 2005 by ZWIA to help guide businesses to understand what were considered to be best 
management practices if they wanted to be Zero Waste Businesses.  The USZWBC based their 
Zero Waste Facility Scorecard Certification System on these ZWIA Business Principles, along 
with input from both national and international businesses and governments. 
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Lesson #10: Developing Zero waste 
Community Plans 

 

Lesson Description 

Through lecture, group discussion and activity, students will learn how communities working to 
pursue Zero Waste often develop Zero Waste Plans to identify an approach that is embraced by 
residents, businesses, service providers and other stakeholders in the community.  This lesson 
will discuss key elements of the Zero Waste planning process, including: 

¶ Review Data, Policies and Programs 

¶ Participation Strategy  

¶ Commodities & Service Opportunities Analysis  

¶ Policies, Programs and Facilities Options 

¶ Economics & Impacts (Jobs, GHG) 

¶ LƳǇƭŜƳŜƴǘŀǘƛƻƴ tƭŀƴ όƛƴŎƭǳŘƛƴƎ ǘƛƳŜƭƛƴŜ ϧ άƭƻǿ-ƘŀƴƎƛƴƎ ŦǊǳƛǘέ ŦƻǊ ǉǳƛŎƪ ǎǳŎŎŜǎǎύ  

 

This class will review sample Zero Waste Community plans and will discuss the basic approach 

communities have taken to developing Zero Waste Plans.  

 

Student Learning Outcomes 

By the end of this lesson, students will be able to: 

¶ (Knowledge Level) identify the 6 key elements of the Zero Waste community planning process 

¶ (Comprehension Level) describe how residents, businesses, staff, elected officials or nonprofit 

organizations initiate the development of a Zero Waste Plan for their community 

¶ (Application Level) examine what services are missing from their communities that are needed 

to achieve Zero Waste. 
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Student Resources 

The following is a list of resources relevant to the lesson topic 

¶ The Zero Waste Solution, Paul Connett ς This book highlights how communities can pursue Zero 

Waste as an alternative way to manage resources residents, businesses and communities are 

discarding. http://www.chelseagreen.com/the-zero-waste-solution 

¶ Zero Waste Community Yahoo Group - This group facilitates communications among 

communities working to adopt and implement Zero Waste by sharing information and 

resources. https://groups.yahoo.com/neo/groups/ZeroWasteCommunities/info 

¶ Zero Waste Connection - This group facilitates communications among communities working to 

adopt and implement Zero Waste by sharing information and resources. 

http://zerowasteconnection.org/ 

¶ WEBSITE: www.WeHateToWaste.com designed to provide tools and information for individuals 

to adopt a Zero Waste lifestyle   

¶ VIDEO: City of Calgary Video on systems: https://youtu.be/mQCz3Ygs568 

¶ Sample Zero Waste Community Plans  ς   

o Castro Valley Sanitary District Zero Waste Plan: http://www.cvsan.org/ZeroWaste 

o Oceanside Zero Waste Plan: 

http://www.ci.oceanside.ca.us/civica/filebank/blobdload.asp?BlobID=28827 

o Palo Alto ZW Strategic Plan: 

http://www.cityofpaloalto.org/civica/filebank/blobdload.asp?BlobID=7100 

o Oakland Zero Waste Plan: 

http://www.zerowasteoakland.com/AssetFactory.aspx?did=2123 

o Alameda, CA Zero Waste Plan: http://www.planetalameda.com/images/pdf/Alameda-

ZeroWasteImplementationPlan-9-16-10.pdf 

o Austin Zero Waste Strategic Plan: http://www.ci.austin.tx.us/sws/zerowaste.htm 

o Fort Collins, CO Road to Zero Waste Plan:  

http://www.fcgov.com/recycling/pdf/RoadtoZeroWasteReport_FINAL.pdf 

Reading: 

wŜǾƛŜǿ ǘƘŜ /ƛǘȅ ƻŦ [ƻǎ !ƴƎŜƭŜǎ άǇ[!ƴέ ǇŀƎŜǎ пл-45 at http://pl an.lamayor.org/.  Be prepared to 
share comments and have a discussion related to the pLAn during class. 

Assignment: 

Some of this information will have been already compiled during prior assignments.  Continue 
to build on your project and research as a group.  Use this lesson to help identify areas that you 
may have overlooked.  

http://www.chelseagreen.com/the-zero-waste-solution
https://groups.yahoo.com/neo/groups/ZeroWasteCommunities/info
http://zerowasteconnection.org/
http://www.wehatetowaste.com/
https://youtu.be/mQCz3Ygs568
http://www.cvsan.org/ZeroWaste
http://www.ci.oceanside.ca.us/civica/filebank/blobdload.asp?BlobID=28827
http://www.cityofpaloalto.org/civica/filebank/blobdload.asp?BlobID=7100
http://www.zerowasteoakland.com/AssetFactory.aspx?did=2123
http://www.planetalameda.com/images/pdf/Alameda-ZeroWasteImplementationPlan-9-16-10.pdf
http://www.planetalameda.com/images/pdf/Alameda-ZeroWasteImplementationPlan-9-16-10.pdf
http://www.ci.austin.tx.us/sws/zerowaste.htm
http://www.fcgov.com/recycling/pdf/RoadtoZeroWasteReport_FINAL.pdf
http://plan.lamayor.org/
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Connect your research to other problems (e.g. Jobs, Budget, Economy, Facility Siting, 
Sustainability, Climate Change, Self-Reliance).  One of the key reasons Zero Waste is catching on 
is because Climate Change is real and people are looking for things they can do to address it.  
Because of the significant connections between wasting and GHGs, Zero Waste offers a quick 
way to address climate change.  By helping to solve that problem, it can result in additional 
resources flowing to help support new initiatives.   

Make sure your research incorporates all of the key areas, including: 

¶ What facilities currently exist in your community to assist in the transition to ZW(recycling 

companies, Goodwill/Salvation Army τwhat is the extent of their repair/reuse dept., 

sharing economy businesses (zip car, bike share, tool sharing, etc.), 

¶ What ZW programs/policies have been considered by the City? What have been the current 

City Council Members response (bag bans, recycling policies, etc.) 

¶ Are there local community organizations currently working with the City to consider ZW 

policies? 

¶ ²Ƙƻ ŀǊŜ ǘƘŜ ƭƻŎŀƭ ŎƻƳƳǳƴƛǘȅ ƭŜŀŘŜǊǎ ŦƻǊ ŜƴǾƛǊƻƴƳŜƴǘŀƭ άƎǊŜŜƴέ ƛƴƛǘƛŀǘƛǾŜǎΚ 

¶ What business are role models for sustainability in the city? 

¶ How many total tons are currently being disposed and recycled.  Research city and regional 

diversion statistics online.  http://calrecycle.ca.gov/LGCentral/Reports/DRS/Default.aspx 

¶ Does the city have a Climate Action Plan?  Does the plan address materials management? 

¶ How is the residential rates structured? Could the community benefit from a PAYT system?  

Use the EPA SMART BET Calculator to help determine options: 

http://www.epa.gov/osw/conserve/tools/payt/tools/smart-bet/  

 

  

http://calrecycle.ca.gov/LGCentral/Reports/DRS/Default.aspx
http://www.epa.gov/osw/conserve/tools/payt/tools/smart-bet/
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Instructor Slide Notes 

Slide #1: Title Slide ς Developing Zero Waste Community Plans 

Slide #2: Student Learning Outcomes 

By the end of this lesson, students will be able to: 

¶ (Knowledge Level) identify the 6 key elements of the Zero Waste community planning process 

¶ (Comprehension Level) describe how residents, businesses, staff, elected officials or nonprofit 

organizations initiate the development of a Zero Waste Plan for their community 

¶ (Application Level) examine what services are missing from their communities that are needed 

to achieve Zero Waste. 

Slide #3: Zero Waste Benefits to Communities 

Zero Waste Programs are one of the fastest and most cost effective ways that local governments 
can contribute to: 

¶ Reducing climate change  

¶ Creating green jobs  

¶ Promoting local sustainability  

¶ Assisting local businesses 

¶ Promoting local food & nutrients back to soil 

¶ Protecting health of residents 

Slide #4: Zero Waste Communities  
This slide lists some of the communities that have reportedly adopted a Goal of Zero Waste. 

There are large cities, small towns, urban areas, rural areas, suburbs, coastal and inland all over 
the world that have adopted Zero Waste as a goal and are striving to achieve Zero Waste.  The 
most active area on earth in recent years has been Italy, where over 217 communities had 
adopted a Zero Waste goal by 2014. That was largely driven by their opposition to incinerators 
proposed by their federal government all over the country.  Over 2/3 of the communities in 
New Zealand adopted Zero Waste and over 30 communities in California. Zero Waste was 
pioneered in the U.S. primarily on the West Coast, but there are now a significant number of 
communities around the country that have adopted Zero Waste goals, including some key 
communities listed in Texas and Colorado. 

Slide #5: CA Zero Waste Communities 

California was an early leader in Zero Waste, led by the adoption of the Agenda for the New 
Millennium adopted by the California Resource Recovery Association (CRRA) in 1997.  In 2001, 
the California Integrated Waste Management Board (CIWMB) adopted Zero Waste as one of its 
eight goals in its Strategic Plan.  That encouraged communities and businesses around the state 
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ǘƻ ŜƳōǊŀŎŜ ½ŜǊƻ ²ŀǎǘŜ ŀǎ ŀ ǘŜŎƘƴƛŎŀƭƭȅ ǾƛŀōƭŜ ƎƻŀƭΦ  /ww!Ωǎ Dƭƻōŀƭ wŜŎȅŎƭƛƴƎ /ƻǳƴŎƛƭ όDw/ύ 
helped keep the focus on Zero Waste at every CRRA Conference since 1997.  By 2004, GRC 
started encouraging CRRA members to ask their communities to adopt Zero Waste goals.  The 
first National Zero Waste Conference was organized by the GrassRoots Recycling Network in 
2004 in Oakland, keynoted by then Mayor Jerry Brown.  The first communities to adopt Zero 
Waste goals in California were Del Norte County and San Luis Obispo.  Other early adopters 
were San Francisco, Palo Alto, Berkeley, and Oakland.  Now, every major city in the state has 
adopted Zero Waste as a goal (Los Angeles, San Diego, San Jose, San Francisco, Sacramento and 
Oakland.) 

Activity Slide #6: Recognizing Zero Waste Communities 

Are students familiar with any Zero Waste Communities on the prior slides?  What most impressed them 
about those Zero Waste Communities? 

While on this slide, ask students to think about which communities they have visited that have adopted a 
Zero Waste goal.  Have them write down at least 3 things that they saw there that demonstrated those 
communities are trying to get to Zero Waste.  Typical answers would include: 

¶ Recycling bins next to every trash bin in public places 

¶ Residential 3-cart service, with the collection of blue carts for recyclables, green carts for 

ƻǊƎŀƴƛŎǎ όȅŀǊŘ ǘǊƛƳƳƛƴƎǎ ŀƴŘ ŦƻƻŘ ǎŎǊŀǇǎύΤ ŀƴŘ ƎǊŜȅ ƻǊ ōƭŀŎƪ ŎŀǊǘǎ ŦƻǊ άƭŀƴŘŦƛƭƭέ ƳŀǘŜǊƛŀƭǎΦ 

¶ In commercial businesses, recycling bins next to trash bins, and composting bins wherever food 

is served. 

Slide #7: Zero Waste Plan Scope 

The level of detail and amount of effort to develop a Zero Waste Plan depends on the 
community.  In San Francisco, their Zero Waste Plan was 1 sheet of paper, that detailed all their 
ƭŜƴƎǘƘȅ ǎǘǳŘƛŜǎ ŀƴŘ ǇƻƭƛŎƛŜǎ ǘƘŀǘ ƘŀŘ ŀƭǊŜŀŘȅ ōŜŜƴ ōǊƻǳƎƘǘ ǘƻ /ƻǳƴŎƛƭΦ  ¢ƘŜ άtƭŀƴέ Ƨǳǎǘ ǎŀƛŘ ǘƘŀǘ 
they could meet a Zero Waste goal by a targeted date if they implemented all the pending 
policies and programs.  In other communities, a 50-100 page Zero Waste Strategic Plan has 
worked well to provide enough detail and understanding for the average reader to comprehend 
it, without it being too overwhelming of a job to expect people to read it.  The level of effort 
required really depends on what it will take to get a majority of the elected officials for your 
community to approve a document, direction or goal. 

Regardless of what level of detail the actual Plan takes, there are 6 key elements to developing a 
Zero Waste Plan for a community (listed on slide).  

¶ Review Data, Policies and Programs  - Learn how the existing system is structured, and 

summarize to confirm that understanding 

¶ Participation Strategy ς figure out best way to engage the public and stakeholders 
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¶ Commodities & Service Opportunities Analysis ς Figure out the value of materials being 

discarded, and what policies, programs and facilities are missing (which are all opportunities for 

some public or private entity to provide a new service) 

¶ Policies, Programs and Facilities Options ς Consider different Policies, Programs and Facilities 

that are needed to fill the gaps identified in the Service Opportunity Analysis. 

¶ Economics & Impacts (Jobs, GHG) ς Evaluate the costs and/or budget to implement proposed 

policies, programs and facilities, and the benefits in terms of creating jobs and reducing 

greenhouse gases, key benefits of pursuing Zero Waste. 

¶ LƳǇƭŜƳŜƴǘŀǘƛƻƴ tƭŀƴ όƛƴŎƭǳŘƛƴƎ ǘƛƳŜƭƛƴŜ ϧ άƭƻǿ-ƘŀƴƎƛƴƎ ŦǊǳƛǘέ ŦƻǊ ǉǳƛŎƪ ǎǳŎŎŜǎǎύ ς This is where 

all the pieces come together that are recommended from the Menu of Policies, Programs and 

Facilities. 

Slide #8: Public Participation Options 

Each community has to decide how best to engage the public and stakeholders in evaluating 
different ways to get to Zero Waste.  This is an area that varies widely by community, and will 
usually proceed the way other similar public policy discussions have been handled in the past by 
that community.  ZWIA says that communities should not leave Zero Waste Planning to solid 
waste experts, as they are the ones that have designed our current system.  Instead, each plan 
is an opportunity to really educate the community on how other communities have pursued 
Zero Waste, what their options are, and to let them decide on which ones best fit the culture, 
history and existing investments in their community.   

Public meetings have been universally used as one of the best ways to get public input.  By 
having multiple meetings at different times of the day and week, often on different topics, 
public meetings can provide valuable insights and build community consensus around particular 
policies, programs and facilities that may be needed. 

Other tools have been used by different communities to varying degrees of success. The City of 
Los Angeles had a very well-funded planning process, so they used virtually all of the tools 
noted on this slide, and hired experts in running political campaigns to help in the outreach and 
design of the public participation program for their Zero Waste Plan. 

Slide #9: Review Existing System 

In order ǘƻ ǊŜŎƻƳƳŜƴŘ ŎƘŀƴƎŜǎ ǘƻ ƎŜǘ ǘƻ ½ŜǊƻ ²ŀǎǘŜΣ ƛǘΩǎ ƛƳǇƻǊǘŀƴǘ ǘƻ ƘŀǾŜ ŀ ŎƭŜŀǊ 
understanding of the existing system.  To get that, those involved in this process should request 
from City staff (or get from web research) documents such as those listed on this slide.  These 
provide the data and the structure of existing relationships and investments needed to analyze 
ǿƘŀǘ ƳƻǊŜ ƛǎ ƴŜŜŘŜŘ ǘƻ ƎŜǘ ǘƻ ½ŜǊƻ ²ŀǎǘŜΦ LǘΩǎ ǇŀǊǘƛŎǳƭŀǊƭȅ ƛƳǇƻǊǘŀƴǘ ŀǘ ǘƘŜ ƻǳǘǎŜǘ ƻŦ ŀ ǇƭŀƴƴƛƴƎ 
process to tour local reuse, recycling and composting service providers.  This helps to 
understand what services are available, and engages those key stakeholders in the process and 
lets them know something is happening in their community that they should participate in. 
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Slide #10-11: Commodities Analysis & Service Opportunities 

άaŀǊƪŜǘǎ CƛǊǎǘέ ƛǎ ŀƴ ƻƭŘ ŀŘŀƎŜ ƻŦ ǊŜŎȅŎƭƛƴƎΦ  LǘΩǎ ƛƳǇƻǊǘŀƴǘ ǘƻ ŘŜǎƛƎƴ ƴŜǿ ŎƻƭƭŜŎǘƛƻƴ ǇǊƻƎǊŀƳǎ ǘƻ 
collect materials that have a market to buy or at least use the materials collected.  The markets 
will provide specifications regarding the quality of materials that need to be achieved in 
collection programs, and often can help in providing equipment and advice to help in the 
startup of new programs.   

CǊƻƳ ŀ ½ŜǊƻ ²ŀǎǘŜ ǇŜǊǎǇŜŎǘƛǾŜΣ ƛǘΩǎ ŀƭǎƻ ƛƳǇƻǊǘŀƴǘ ŦƻǊ ŀƭƭ ǘƘƻǎŜ ǿƘƻ ǇŀǊǘƛŎƛǇŀǘŜ ƛƴ the planning 
process to understand the value of all the materials being discarded.  Using a list of 12 market 
ŎŀǘŜƎƻǊƛŜǎ ƻŦ ƳŀǘŜǊƛŀƭǎΣ ƛƴ ǘŀƭƪƛƴƎ ǿƛǘƘ ƭƻŎŀƭ ƳŀǊƪŜǘǎΣ ȅƻǳ Ŏŀƴ ƎŜǘ ŀ ǎŜƴǎŜ ƻŦ ǿƘŀǘ ǘƘŜ άŘƻƻǊ 
ǇǊƛŎŜέ ƛǎ όǿƛǘƘƻǳǘ ŀ ƭƻƴƎ-term contract) that the markets would pay for particular materials.  
When that price is multiplied times the amount of tons expected for those materials, a total 
value by material type can be estimated, and a total value of all materials thrown away.  This 
number is what clean, source-separated materials would command if they were sold to local 
markets, and do not consider the costs to collect those materials or process them to meet 
market specifications.  

Once the commodities analysis has been completed, it should show in which areas there is 
limited processing capacity for specific materials (or market categories)Φ  ¢Ƙƛǎ ƛǎ ƪƴƻǿƴ ŀǎ άƎŀǇǎέ 
ƻǊ άƻǇǇƻǊǘǳƴƛǘƛŜǎέ ǘƘŀǘ ƴŜŜŘ ǘƻ ōŜ ŦƛƭƭŜŘ ǘƻ ŎǊŜŀǘŜ ƳƻǊŜ Ǌƻōǳǎǘ ŀƴŘ ǎǘŀōƭŜ ŎŀǇŀŎƛǘȅ for all 
materials.  

Slide #12: Menu of Policies and Programs 

Zero Waste also recognizes that cƻƳƳǳƴƛǘƛŜǎ Ŏŀƴ ǎƛƎƴƛŦƛŎŀƴǘƭȅ ŎƘŀƴƎŜ ǿƘŀǘ ƛǎ άŜŎƻƴƻƳƛŎέ ƛƴ ǘƘŜ 
local marketplace with new policies, new rules and new incentives. A key tool for restructuring 
the marketplace is revising contracts and policies to make the avoided costs of collection and 
disposal a key engine for moving towards Zero Waste.  The next couple of slides highlight 
different policies and programs (or pieces of Zero) that can help communities achieve Zero 
Waste. 

{ƭƛŘŜ ІмоΥ IŀǿŀƛΩƛ tƻƭƛŎƛŜǎ ϧ tǊƻƎǊŀms 
Lƴ ǘƘŜ ½ŜǊƻ ²ŀǎǘŜ tƭŀƴ wƛŎƘŀǊŘ !ƴǘƘƻƴȅ !ǎǎƻŎƛŀǘŜǎ ŘǊŀŦǘŜŘ ŦƻǊ ǘƘŜ .ƛƎ LǎƭŀƴŘ ƻŦ IŀǿŀƛΩƛΣ ǘƘŜȅ 
agreed to 4 key policies that Mr. Anthony proposed in many community meetings throughout 
the island: 

¶ Source Separation (of designated organics, reusables & recyclables) ς by mandating that people 

keep those designated materials clean and not contaminated particularly by food scraps, they 

retain higher value in the marketplace. 

¶ Compostable Organics out of Landfill ς over half of the remaining materials discarded are a 

perfect mix for composting (yard trimming, food scraps, food-soiled paper, wood, and dirt).  And 

these materials are the source of the majority of the GHGs produced by landfilling.  This policy 

would state that organics cannot be collected for sending to landfills. 
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¶ Construction & Demolition (C&D) reuse and recycling plans & permits ς A lot of weight is found 

in most communities from construction, remodeling and demolition projects. If the right 

processing systems are put into place, high recovery rates can be achieved for these materials.  

C&D ordinances create the demand for private investment in such facilities, by requiring all 

construction and demolition over a certain size project to recover a specified percentage of 

materials and not landfill them.  Once such ordinances are adopted, private processors can go to 

the bank and get a loan to meet the market demand that comes from the adoption of this 

policy. Virtually no public funds have been invested in building C&D recycling facilities in 

California, as hundreds of communities have adopted this type of new rule to guide waste 

reduction in their communities. 

¶ Producer and Retailer Responsibility, take-back of non-recyclable, reusable or compostable 

products and materials  - Increasingly it is clear that producers and retailers could do more to 

facilitate the reuse, recycling and/or composting of their products and packaging.  This is 

particularly true for those products and packaging that are difficult to reuse, recycle or compost 

in existing collection systems.  Car batteries are a good example of a successful takeback 

program ςauto stores charge a core fee of $7-10 to get customers to return their used batteries 

when they buy a new battery from those stores. This system was instituted in the 1960s in 

response to proposed and adopted legislation around the country to get lead out of the 

environment. 

Slide #14: Los Angeles Menu of Policies & Programs 

LA identified over 40 policies and programs in 5 broad categories to receive input from the 
ǇǳōƭƛŎΦ  ¢ƘŜȅ ŀŘŘŜŘ ǘƘŜ ŎƻƴŎŜǇǘ ƻŦ ά/ƘŀƴƎƛƴƎ ǘƘŜ /ǳƭǘǳǊŜέ ŀǎ ƻƴŜ ƻŦ ǘƘŜ ƪŜȅǎ ǘƻ ŀŘǾŀƴŎƛƴƎ ½ŜǊƻ 
Waste.  It takes 7-мр άƛƳǇǊŜǎǎƛƻƴǎέ ōŜŦƻǊŜ ǇŜƻǇƭŜ ŎƘŀƴƎŜ ǘƘŜƛǊ ōŜƘŀǾƛƻǊΦ  {ƻ ŎƻƳƳǳƴƛǘȅ-based 
social marketing programs are increasingly being used to more scientifically target different 
sectors, areas of the community, or situations to help provide convenient and reliable recovery 
services to divert more materials from landfills, incinerators and the environment. 

Slide #15: Zero Waste Culture Change  

hƴŜ ƻŦ ǘƘŜ ƳƻǊŜ ƛƴǘŜǊŜǎǘƛƴƎ ŀǊŜŀǎ ƻŦ ŀŎǘƛǾƛǘȅ ŀƭƭ ƻǾŜǊ ǘƘŜ ǿƻǊƭŘ ƴƻǿ ƛǎ ά½ŜǊƻ ²ŀǎǘŜ [ƛŦŜǎǘȅƭŜǎέ ƻǊ 
ά½ŜǊƻ ²ŀǎǘŜ [ƛǾƛƴƎΦέ LŦ ȅƻǳ DƻƻƎƭŜ ǘƘƻǎŜ ǘŜǊƳǎΣ ȅƻǳ ǿƛƭƭ ŦƛƴŘ ŀ ƴǳƳōŜǊ ƻŦ ǊŜǎƻǳǊŎŜǎ ǘƘŀǘ ƘŜƭǇ 
people address the challenge of changing the culture to embrace Zero Waste.  Chris Burger and 
his family in Binghamton NY highlight how they have not thrown anything away since 1992. The 
ōŀƎ ƛǎ ŀƭƭ ǘƘŜƛǊ άƳƛǎǘŀƪŜǎέΣ ǿƘŜǊŜ ǘƘŜȅ ōƻǳƎƘǘ ǎƻƳŜǘƘƛƴƎ ǘƘŀǘ ŘƛŘƴΩǘ Ŧƻƭƭƻǿ ǘƘŜƛǊ ōŀǎƛŎ ǊǳƭŜǎ όǎŜŜ 
slide 18). New websites are developing to help people figure this out, such as 
www.wehatetowaste.com and the rubbish diet in the U.K. 

Slide #16: Refuse (Prevention)  

/ƘǊƛǎ .ǳǊƎŜǊΩǎ ŦŀƳƛƭȅ Ŧƻƭƭƻǿ ǘƘŜǎŜ ǊǳƭŜǎ ǘƻ ƘŜƭǇ ǘƘŜƳ ǊŜŦǳǎŜ ǘƻ ōǳȅ ǘƘƛƴƎǎ ǘƘat would create 
something that they would have to discard.  They ask the basic questions that are on the slide 

http://www.wehatetowaste.com/
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ǿƘŜƴ ǘƘŜȅΩǊŜ ǘƘƛƴƪƛƴƎ ƻŦ ōǳȅƛƴƎ ǎƻƳŜǘƘƛƴƎΦ aƻǎǘ ƛƳǇƻǊǘŀƴǘƭȅΣ ǘƘŜȅ ŀǎƪ ŀǊŜ ǘƘŜȅ ǿƛƭƭƛƴƎ ǘƻ ǘŀƪŜ 
responsibility for finding a new home for the product or packaging after they are done using it.  

Slide #17: Policies and Programs 

There are many ways to get to Zero Waste.  One step communities complete in planning is  to 
ŦƛƎǳǊŜ ƻǳǘ ǿƘŀǘΩǎ ƳƛǎǎƛƴƎ by examining what other Zero Waste Communities have, or are 
working towards, that should be used in their own community to achieve Zero Waste.  This slide 
highlights many of those pieces of Zero. 

Activity Slide #18: What Pieces of Zero are missing in their Community?  

Aǎƪ ǎǘǳŘŜƴǘǎ ǘƻ ǘƘƛƴƪ ŀōƻǳǘ ǿƘŀǘΩǎ ƳƛǎǎƛƴƎ ƛn their community to get to Zero Waste.  Have them write 
down at least 3 things that they wish were being done so that it would be easier to get to Zero Waste.  
Then ask for 2-3 students to share with the class what they came up with. 

Case Study Slide #19: Sample Zero Waste Plan Goals ς Austin 

This slide highlights how most Zero Waste programs are phased in over time.  The key is 
developing detailed plans for the next five years, so there is clear direction for that period of 
time on priorities to pursue. 

Case Study Slide #20-21: Sample Economic Analysis & Timeline ς Fort Collins 

Zero Waste Plans have approached Economics and Budget in many different ways.  In Fort 
/ƻƭƭƛƴǎΣ /ƻǳƴŎƛƭ ŀǎƪŜŘ ǎǘŀŦŦ ŦƻǊ ŀ άǇǊƻ ŦƻǊƳŀέ (financial statement) of what the implementation 
of their Road to Zero Waste Plan would cost.  This is a piece of the pro forma that was sent to 
Council. 

In Oceanside, CA, they had just negotiated a new contract with their waste hauler before 
developing their Zero Waste Plan, and they City had sufficient funding for its outreach and 
management responsibilities already budgeted.  So the Zero Waste Plan just helped prioritize 
what the next steps should be to implement their contract requirements and outreach in the 
community. City staff were able to tell their Council that no new funds would be required to 
implement that plan. 

In Austin, they developed a Zero Waste Strategic Plan with very broad targets and goals in it, 
then developed a detailed Resource Recovery Master Plan with detailed economic analyses of 
many options being considered by the City. 

LǘΩǎ ǾŜǊȅ ƘŜƭǇŦǳƭ ŦƻǊ ½ŜǊƻ ²ŀǎǘŜ tƭŀƴǎ ǘƻ ƘŀǾŜ ŀƴ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ǘƛƳŜƭƛƴŜ included.  The 
ǘƛƳŜƭƛƴŜ ŘƻŜǎƴΩǘ ƘŀǾŜ ǘƻ ōŜ ƻǾŜǊƭȅ ŎƻƳǇƭƛŎŀǘŜŘΦ Lǘǎ Ƴŀƛƴ ǇǳǊǇƻǎŜ ƛǎ ǘƻ ƘƛƎƘƭƛƎƘǘ ǿƘŀǘ ǘƻ Řƻ ƛƴ 
what order or priority once the Plan, strategy and/or goal is adopted. 
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Slide #22: Key Lessons for Pursuing ZW 

Someone has to ASK to Adopt Zero Waste as a goal and to initiate a planning process.  In 
different communities, there have been have been different people who have initiated the 
process, from environmental groups to businesses, staff, and/or Elected Officials.  One of the 
easiest ways for a community to agree to pursue Zero Waste is to add one line as a Zero Waste 
goal in a local Climate Action Plan, Sustainability Plan, or even an Annual Budget as a target to 
pursue for the year.  An attachment has been provided with a sample Zero Waste Resolution 
that you could use to ask your community to adopt Zero Waste as a goal and to return with a 
Plan within 6 months.   

Slide #23: Zero Waste International Alliance 

ZWIA was established to adopt worldwide standards, definitions, policies and principles to 
guide the development of the Zero Waste movement, since 2002.  Some key resources for 
helping pursue Zero Waste by communities are the items listed on this slide.  They are also 
provided as a handout. 

Global Principles for Zero Waste Communities and Zero Waste Communities Recognition 
Program are key resources at www.zwia.org.  

Zero Waste USA is also developing new on-line resources that will be posted shortly that will 
assist and inspire communities to get to Zero Waste.

http://www.zwia.org/
http://www.zerowasteusa.org/
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Lesson #11: Zero Waste Market Development 

 

Lesson Description 

Through lecture, group discussion and activities students will learn: 

¶ How Resource Recovery Parks can help in the siting of new processing facilities 

¶ The importance of developing local markets and end uses for recovered materials  

¶ How public and private partnerships with colleges and universities could help in research and 

development for new products and innovations 

¶ The different tools for efficient exchange of materials between businesses and individuals 

 

Student Learning Outcomes 

By the end of this lesson, students will be able to: 

¶ (Knowledge Level) identify what a Resource Recovery Park is and where they are developing as a 

logical extension of current systems and processes for handling waste. 

¶ (Comprehension Level) describe different types of market development programs that have 

been adopted by state and local governments to stimulate the development of new markets. 

¶ (Application Level) ŜȄǇƭŀƛƴ Ƙƻǿ ǇƻǎǘƛƴƎ ŀƴ ƛǘŜƳ ǘƻ /ǊŀƛƎΩǎ ƭƛǎǘΣ Ŝ-Bay, or other materials 

marketplaces helps to achieve Zero Waste.   
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Student Resources 

The following is a list of resources relevant to the lesson topic: 

¶ Resource Recovery Parks ς Case studies of local and regional governments that have developed 

Resource Recovery Parks for the California Integrated Waste Management Board: 

http://www.calrecycle.ca.gov/LGCentral/Library/Innovations/RecoveryPark/  

¶ Generic Designs and Projected Performance for two sizes of Integrated Resource Recovery 

Facilities, This was prepared for the West Virginia Solid Waste Management Board to highlight 

the concept of what are now called Resource Recovery Parks. 

http://urbanore.com/wp-content/uploads/2010/09/The-West-Virginia-Report.pdf 

¶ Austin Materials Marketplace - Program that brings together businesses of all sizes and 

entrepreneurs in the City of Austin and Travis County to create closed-loop systems in which 

ƻƴŜ ŎƻƳǇŀƴȅΩǎ ǿŀǎǘŜ ƛǎ ŀƴƻǘƘŜǊ ŎƻƳǇŀƴȅΩǎ Ǌŀǿ ƳŀǘŜǊƛŀƭΦ 

http://austinmaterialsmarketplace.org/http://austinmaterialsmarketplace.org/ 

¶ Austin [re]Manufacturing Hub - The City of Austin is redeveloping its first eco-industrial park that 

will host reuse and recycling manufacturing industries using materials generated in Austin.  

http://austintexas.gov/ecoparkhttp://austintexas.gov/ecopark 

¶ U.S. Business Council for Sustainable Development By Product Synergy Program ς This program 

matches wastes and under-valued resources at one facility with potential users at another. This 

results in reductions in operating costs, improved environmental performance, increases in 

energy efficiency, reductions in CO2 emissions, and job creation and retention. 

http://usbcsd.org/materials/http://usbcsd.org/materials/ 

¶ Little Museum of Bad Industrial Design - Primary school students of Capannori, Italy, set up this 

Museum of packaging and products that cannot be reused, repaired, recycled or composted 

that are essentially designed for the dump.  Students wrote letters to companies asking them to 

please think about the future and produce products that could be recycled or composted at the 

end of their lives. 

http://www.zerowasteeurope.eu/2011/11/little-museum-of-bad-industrial-design/ 

¶ Museum of Bad Design, United Kingdom ς The Museum of Bad Design aims to create a 

collaborative design team, from all fields, to come together to tackle the issue of bad design and 

production of waste.  

http://www.nesta.org.uk/news/waste-reduction-challenge-prize-finalists#sthash.TihWSpzX.dpuf 

https://vimeo.com/55663355https://vimeo.com/55663355 

¶ Resource Recovery Parks ς Case studies of local and regional governments that have developed 

Resource Recovery Parks for the California Integrated Waste Management Board: 

http://www.calrecycle.ca.gov/LGCentral/Library/Innovations/RecoveryPark/ 

Reading: 

Read the following case study of Eco-Industrial Parks. Refer to the content and other 
information provided to work on the assignment. 

http://www.calrecycle.ca.gov/LGCentral/Library/Innovations/RecoveryPark/
http://urbanore.com/wp-content/uploads/2010/09/The-West-Virginia-Report.pdf
http://austinmaterialsmarketplace.org/
http://austinmaterialsmarketplace.org/
http://austintexas.gov/ecopark
http://austintexas.gov/ecopark
http://usbcsd.org/materials/
http://usbcsd.org/materials/
http://www.zerowasteeurope.eu/2011/11/little-museum-of-bad-industrial-design/
http://www.nesta.org.uk/news/waste-reduction-challenge-prize-finalists#sthash.TihWSpzX.dpuf
https://vimeo.com/55663355
https://vimeo.com/55663355
http://www.calrecycle.ca.gov/LGCentral/Library/Innovations/RecoveryPark/
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Primary Article: 
http://www.calrecycle.ca.gov/LGCentral/Library/Innovations/RecoveryPark/CaseStudies2.htm#
EcoIndustrial  

Additional Information: 
http://www.calrecycle.ca.gov/LGCentral/Library/Innovations/RecoveryPark/  

Assignment: 

Work as part of your project groups to identify possible Resource Recovery Parks or Eco-
Industrial Parks within the selected community.  Identify land areas that might be suitable for 
locating such a place (for this assignment, do not worry about land zoning issues).  Identify 
areas where businesses are co-located that could work together to optimize reuse and recycling 
amongst each other. Try and include logistical information including the movement of 
materials. Provide details on how this park could benefit both the local businesses and 
residents residing in the community. 

 

  

http://www.calrecycle.ca.gov/LGCentral/Library/Innovations/RecoveryPark/CaseStudies2.htm#EcoIndustrial
http://www.calrecycle.ca.gov/LGCentral/Library/Innovations/RecoveryPark/CaseStudies2.htm#EcoIndustrial
http://www.calrecycle.ca.gov/LGCentral/Library/Innovations/RecoveryPark/
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Instructor Slide Notes 

Slide #1: Title Slide - Zero Waste Market Development 

Slide #2: Student Learning Outcomes 

By the end of this lesson, students will be able to: 

¶ (Knowledge Level) identify what a Resource Recovery Park is and where they are naturally 

developing. 

¶ (Comprehension Level) describe different types of market development programs that have 

been adopted by state and local governments to stimulate the development of new markets. 

¶ (Application Level) explain how posting an item to CraiƎΩǎ ƭƛǎǘΣ Ŝ-Bay, or other materials 

marketplaces helps to achieve Zero Waste. 

Slide #3: Zero Waste Market Development 

We will cover these 7 topics to highlight what can be done to help on market development: 

¶ Resource Recovery Parks 

¶ Residual Separation & Research Facilities 

¶ Natural Zero Waste Systems 

¶ State and Local Market Development Tools 

¶ Keys to Funding 

¶ Zero Waste Purchasing 

¶ Material Exchanges 

Slide #4: Resource Recovery Parks 

Co-location of Reuse, Recycling and Composting Facilities for collecting, processing and selling 
of products.  They have similar characteristics to shopping malls and airports.  Like shopping 
ƳŀƭƭǎΣ ǘƘŜ άŀƴŎƘƻǊ ǘŜƴŀƴǘǎέ ƻŦ ƳŀƧƻǊ ǊŜŎȅŎƭƛƴƎ ŀƴŘ ŎƻƳǇƻǎǘƛƴƎ ŦŀŎƛƭƛǘƛŜǎ ŀǘǘǊŀŎǘ ŎǳǎǘƻƳŜǊǎ ǘƻ 
take care of discarding their materials.  With that amount of traffic coming to the facility, other 
smaller niche businesses can take advantage of the traffic, and get enough participation and 
customers to be economic themselves.  Like airports, Resource Recovery Parks are evolving as 
public/private partnerships, often with publicly owned land being leased out to private and 
nonprofit ventures to handle specific aspects of the services (e.g., C&D recyclers, composters, 
reuse businesses). 

Naturally evolving at Transfer Stations and Landfills - This is because it is difficult to site new 
facilities, even as favorable as reuse, recycling or composting.  So existing waste handling 
facilities have become attractive locations to site new facilities as long as space is available on 
the site, or nearby.  As this is happening naturally, Resource Recovery Parks are proposed to 
design for that, and make the most efficient use of the land and use incentives and flow of 
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materials to encourage the maximum waste diversion and highest and best use of those 
materials brought to the facility. 

The photo is of the Resource Recovery Park in San Luis Obispo, on the site of the privately 
owned Cold Canyon Landfill.  To construct the RRP they just paved the area right before the 
landfill, then ǇƭŀŎŜŘ άY-Ǌŀƛƭέ ŎŜƳŜƴǘ ōƭƻŎƪǎ ǘƻ ŘŜŦƛƴŜ ŘƛŦŦŜǊŜƴǘ ǎǇŀŎŜǎ ƻƴ ǘƘŜ ǇŀǾŜƳŜƴǘ ŦƻǊ 
people to drop off their 12 market categories of materials.  There is a fee to enter the landfill, 
ǘƘŜƴ ŀƴƻǘƘŜǊ Ϸнлκǘƻƴ άCŀŎƛƭƛǘȅ ¦ǎŜέ όC¦ύ ŦŜŜ ǘƻ ǘŀƪŜ ƳŀǘŜǊƛŀƭǎ ƻƴǘƻ ǘƘŜ ŦŀŎŜ ƻŦ the landfill, for 
residues, or people in a rush (like contractors who feel their time is more valuable than the 
resources they are discarding). 

Case Study Slide #5: Monterey Resource Recovery Park 

The Monterey RRP is on over 400 acres right outside of downtown. Co-located with landfill and 
ǎŜǿŀƎŜ ǘǊŜŀǘƳŜƴǘ ǇƭŀƴǘΦ LƴŎƭǳŘŜǎ ά[ŀǎǘ /ƘŀƴŎŜ aŜǊŎŀƴǘƛƭŜέ ǊŜǳǎŜ ŦŀŎƛƭƛǘȅ ŀƴŘ ƘƻǳǎŜƘƻƭŘ 
hazardous waste facility ahead of the scale (so there are no charges for items dropped off 
before weighing), as well as a series of drop-off bins for recyclables to be donated.  Then 
customers are charged tipping fees to dispose of their materials at other facilities on-site, 
including a commercial MRF, a composting facility, an anaerobic digester, and a C&D recycling 
facility.  The publicly owned facility leases out land to the C&D contractor and a composting 
contractor. 

Slide #6: Diagram of a Resource Recovery Park design for the Waveney District of the U.K. 

On the left, residential and commercial users of the facility bring their 12 market categories of 
materials to the facility, usually stratified on their trucks or in their cars to be able to easily 
offload the reusables and more valuable recyclables before getting to the weighing scale.  Then 
people pay for materials that require a fee to process them (e.g., regulated materials like 
batteries, oil and paints, wood and soil enrichment materials, and brittle materials labeled 
άŎŜǊŀƳƛŎǎέ ƭƛƪŜ ŎƻƴŎǊŜǘŜΣ ŀǎǇƘŀƭǘ ŀƴŘ ōǊƛŎƪǎύΦ [ŀǊƎŜ ŎƻƳƳŜǊŎƛŀƭ ǘǊǳŎƪǎ ŎƻƭƭŜŎǘ ǘƘŜ ƳŀǘŜǊƛŀƭǎ 
from the outside road around the Park to keep traffic separate from incoming traffic.  Lots of 
businesses thrive around the Park, such as farmers getting soil conditioners and antique stores 
getting reusables. New manufacturing businesses are attracted to locate there or nearby to 
obtain particular types of discarded materials. 

Slide 7: Resource Recovery Park Benefits 

Benefits To Public 

¶ Drop & Shop - drop off materials without a fee before the weigh scale; then browse in reuse 

ǎǘƻǊŜ ŦƻǊ ƻǘƘŜǊ ǘƘƛƴƎǎ ǘƘŜȅ ŎŀƴΩǘ Řƻ ǿƛǘƘƻǳǘΦ  

¶ Convenience - locating these facilities where people have naturally taken their materials to 

landfill makes them convenient.  Also, the co-location of multiple services means that residents 

ŀƴŘ ōǳǎƛƴŜǎǎŜǎ ŘƻƴΩǘ ƘŀǾŜ ǘƻ Ǝƻ ǘƻ ƳǳƭǘƛǇƭŜ ƭƻŎŀǘƛƻƴǎ ǘƻ ǘŀƪŜ ŎŀǊŜ of all their stuff (one-stop 

dropping and shopping). Many Resource Recovery Parks also help unload cars and trucks, as 
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much of the damage to reusables occurs at the moment they are tossed off a truck or out of a 

car into a waste bin.  

¶ Decrease Waste Fees - Users of facilities learn to stratify their loads, so the trash is on the 

bottom of their pickup truck, recyclables are above that; and reusables on top. So when they 

arrive, they discard the most valuable materials first, sell some materials or products, then pay 

to dispose of regulated materials (e.g., household hazardous wastes) and materials that require 

tipping fees to support the cost of accepting those materials and processing them. 

¶ Recover Value - Many reusables and some scrap metal and paper may be purchased by the 

Resource Recovery Park facility, depending on time of year and condition of the marketplace. 

¶ Buy Other Items @ Discounts - If there is a reuse store ahead of the facility, customers may buy 

some items after they discarded their own, and get some really good deals. 

Shared Services 

[ƛƪŜ ŀ ǎƘƻǇǇƛƴƎ Ƴŀƭƭ ƻǊ ŀƛǊǇƻǊǘΣ ǘƘŜ άǘŜƴŀƴǘǎέ ƻŦ ǘƘŜ wŜǎƻǳǊŎŜ wŜŎƻǾŜǊȅ tŀǊƪ Ŏŀƴ ǎƘŀǊŜ Ƴŀƴȅ 
services, both equipment and professional to operate more efficiently than if they were on 
their own. 

Activity Slide #8: Resource Recovery Park 

Ask students if they know of any facility that resembles a Resource Recovery Park in your area. Ask them 
how many of the attributes that were described earlier are in place.  Oftentimes, facilities not designed 
as Resource Recovery Parks but are naturally evolving into them will have the co-located facilities, but 
not the traffic separation and price incentives described above.   

Slide #9: Residual Separation & Research Facilities 

In waste management, the goal is get things away as qǳƛŎƪƭȅ ŀǎ ǇƻǎǎƛōƭŜΣ ǎƻ ǇŜƻǇƭŜ ŘƻƴΩǘ ƘŀǾŜ 
to think about them again. Out of sight, out of mind.  In Zero Waste, the goal is to make the 
mistakes very visible to identify what went wrong.  Either a product was poorly designed, or too 
much was purchased or little thought went into purchasing of sustainable and durable 
products. Dr. Paul Connett has been advocating for the last step in a comprehensive Resource 
Recovery Park approach be Residual Separation & Research Facilities. The latter work 
collaboratively with colleges and universities and industrial designers to redesign products and 
ǇŀŎƪŀƎƛƴƎ ǎƻ ǘƘŜȅ ŘƻƴΩǘ ŎƻƴǘƛƴǳŜ ǘƻ ōŜ ŘƛǎŎŀǊŘŜŘ ƻǊ Ŏŀƴ ōŜ ǊŜŎƻǾŜǊŜŘ ŜŎƻƴƻƳƛŎŀƭƭȅ ŀƴŘ 
efficiently.   

Slide #10: Schematic of a Residual Separation & Research Facility 

This highlights how the last step before landfilling in a system would be a final sort of materials 
to get out any remaining recyclables, all remaining toxics and to biologically stabilize any 
ƻǊƎŀƴƛŎ ƳŀǘǘŜǊ ōŜŦƻǊŜ ōǳǊȅƛƴƎ ƛǘΦ  !ƭǘƘƻǳƎƘ ǘƘƛǎ ƳƛƎƘǘ ōŜ ŎƻƴǎƛŘŜǊŜŘ ŀ ά5ƛǊǘȅ awCέΣ ƛǘ 
distinguishes itself from other Dirty MRFs insofar as it is designed to complement, not replace, 
comprehensive source separation systems.  It should also be considered as a regulatory 
requirement and cost of operating a landfill, so that it will have the effect of raising the costs of 
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landfilling in order to fund these systems. In addition to the final separation system, Connett 
recommends building ties to colleges, universities and industrial designers to redesign products 
and packaging so tƘŜȅ ŘƻƴΩǘ ŎƻƴǘƛƴǳŜ ǘƻ ōŜ ŘƛǎŎŀǊŘŜŘ ƻǊ Ŏŀƴ ōŜ ǊŜŎƻǾŜǊŜŘ ŜŎƻƴƻƳƛŎŀƭƭȅ ŀƴŘ 
efficiently.   

The residual separation facility that is described by Connett is being done already in Halifax, 
Nova Scotia.  In Cappanori, Italy, ǘƘŜȅ ƘŀǾŜ ŜǎǘŀōƭƛǎƘŜŘ ŀ ά½ŜǊƻ ²ŀǎǘŜ /ŜƴǘŜǊέ ǘƘŀǘ ƛŘŜƴǘƛŦƛŜǎ 
ǇǊƻōƭŜƳ ǇǊƻŘǳŎǘǎ ŀƴŘ ƳŀǘŜǊƛŀƭǎΦ  ¢ƘŜȅ ǘƘŜƴ ǿǊƛǘŜ ǘƻ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊǎ ŀƴŘ ǎŀȅ άŘƛŘ ȅƻǳ ƪƴƻǿ 
ǘƘŀǘ ȅƻǳǊ ǇǊƻŘǳŎǘ ƻǊ ǇŀŎƪŀƎƛƴƎ ƛǎ ƻƴŜ ƻŦ ǘƘŜ ƭŀǊƎŜǎǘ ǊŜƳŀƛƴƛƴƎ ǘƘƛƴƎǎ ǘƘŀǘ ǿŜ ŎŀƴΩǘ ǊŜǳǎŜΣ 
recycle or cƻƳǇƻǎǘΚέ ¢Ƙŀǘ ƛǎ ƛƴǘŜƴŘŜŘ ǘƻ ǎǘŀǊǘ ŀ ŘƛŀƭƻƎ ǿƛǘƘ ǘƘŜƛǊ ƛƴŘǳǎǘǊƛŀƭ ŘŜǎƛƎƴŜǊǎΣ ǘƻ ǘǊȅ ǘƻ 
ŘŜǾŜƭƻǇ ǎƻƳŜ ƛƴƴƻǾŀǘƛǾŜ ŀƭǘŜǊƴŀǘƛǾŜǎΦ  Lƴ ǘƘŜ ¦ΦYΦΣ ǘƘŜȅ ƘŀǾŜ ŦƻǊƳŜŘ ǘƘŜ άaǳǎŜǳƳ ƻŦ .ŀŘ 
5ŜǎƛƎƴέ ǘƻ ǇŜǊŦƻǊƳ ŀ ǎƛƳƛƭŀǊ ŦǳƴŎǘƛƻƴΦ 

Slide #11: Natural Zero Waste Systems 

This is a diagram of how a Zero Emission & Research Initiative (ZERI.org) systems approach will 
generate more products, more jobs and use resources more efficiently than traditional 
approaches. 

It highlights the fact that 99.8% of a coffee plant is wasted (they only pick the beans).  Instead 
of wasting the plant, if those materials are used to grow Shitake mushrooms, the mushrooms 
break down the lignin in the plants so that after growing mushrooms, the material is a superior 
base to grow earthworms and feed to animals.  After the lignin is broken down by the 
ƳǳǎƘǊƻƻƳǎΣ ǘƘŀǘ άǎǳōǎǘǊŀǘŜέ ŘƻŜǎƴΩǘ ŎŀǳǎŜ Ŏƻǿǎ ŀƴŘ ǇƛƎǎ ǘƻ ŎǊŜŀǘŜ Ǝŀǎ ǿƘŜƴ ǘƘŜȅ ŘƛƎŜǎǘ ƛǘΦ 
Gas is often produced from incomplete breakdown/digestion of the materials fed to the 
animals. The manure of the animals can then be placed in a digester for processing, that can 
create a biogas that can be used to cook the mushrooms (or other purposes). The residue from 
the digester is a good soil condition, to improve the tilth of soil in which vegetables may be 
grown (including coffee plants). Wastewater produced through these processes can help with 
the digester. 

²ƘŜƴ ŀƭƭ ǘǊŀŘƛǘƛƻƴŀƭ ƳŜǘƘƻŘǎ ƻŦ wŜŘǳŎŜΣ wŜǳǎŜΣ wŜŎȅŎƭŜΣ /ƻƳǇƻǎǘΣ 5ƛƎŜǎǘ ŀƴŘ wŜŘŜǎƛƎƴ ŘƻƴΩǘ 
work, ZERI encourages people to look at how nature handles these materials using biology, 
chemistry, physics and other natural principles.  These natural Zero Waste systems approaches 
will provide innovative solutions to real-world problems in the future. 

Case Study Slide #12-13: ZERI Brewery Project in Africa 

This is another example of how a natural Zero Waste system works at a brewery in South Africa. 
Just read the slogan of the brewery, and note how much more productive it is compared to a 
conventional beer producer, using a fully integrated biosystem with 40 different biochemical 
processes. 

ZERI Brewery System Description 
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Just read the first column bullets, then the 2nd. This highlights the flow of materials through 
that system, much like the description of the coffee plant system. There is a narrative 
description of a similar operation at the Monfort Boys School in Fiji in more detail at 
ǿǿǿΦȊŜǊƛΦƻǊƎ ǳƴŘŜǊ ά/ŀǎŜ {ǘǳŘƛŜǎέ ƭŀōŜƭŜŘ άǇƛƎǎΦέ 

Slide #14: State and Local Market Development 

As highlighted in the Introduction to Zero Waste class, 80% of all materials collected for 
recycling in America are shipped overseas to be processed as raw materials.  In order to rebuild 
the reuse and recycling capacity once again in America, we  will need a wide variety of tools 
applied by state and local governments. These tools are designed to reinvest resources back 
into the local economy as much as possible.  Over half of all materials discarded naturally will 
go into local markets because they are too heavy to ship far distances, including compostables, 
construction and demolition, debris and reusables.  Traditional products like packaging, glass, 
plastics and tires will require more particular attention to increase their use in this country, 
instead of shipping overseas.  Some of the most successful tools used to date have included 
incentives like bans (used widely in Massachusetts for over a dozen products and in other states 
for corrugated cardboard and yard trimmings), C&D policies (that require all contractors over a 
certain size to divert from landfilling and incineration a minimum amount of material), and 
minimum content legislation.  The latter was used particularly successfully in the 1990s to 
change the economics of paper recycling overnight, by requiring newspapers to use a minimum 
% of recycled newsprint for their newspapers.  Minimum content legislation has required use of 
recycled glass in fiberglass insulation and the use of a certain percentage of asphalt paving 
being from rubberized asphalt from used tires. 

Some key targets that need to be focused on for problem materials in this country are listed. 

Slide #15: State and Local Market Development (part 2) 

Other successful market development tools used in some states have been engaging economic 
development staff and tools to help on retaining, expanding and attracting new recycled 
content manufacturers.  In California, 40 Recycling Market Development Zones were 
established to link local economic development and recycling staff together to help these 
businesses succeed.  In North Carolina and New York State, they developed comprehensive 
support programs at the state level that did similar things. 

Some of the tools these state and local economic development programs applied were low-cost 
financing, training, technical assistance, permitting and siting assistance. For financing, different 
approaches were tried around the country, including adopting landfill surcharges to fund grants 
and loans to finance new processors and manufacturers. 

These types of programs are perfectly positioned to foster the type of research and 
development work discussed in the prior slides. 
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Slide #16: Zero Waste Infrastructure 

This highlights the types of facilities that are typically targets for market development activities. 

Slide #17: Invest in Zero Waste Infrastructure 

This makes an important point.  StoǇ ƛƴǾŜǎǘƛƴƎ ƛƴ ǿƘŀǘ ȅƻǳ ŘƻƴΩǘ ǿŀƴǘ ƛƴ ǘƘŜ ŦǳǘǳǊŜΣ ŀƴŘ Ǉǳǘ 
most of your time, energy and money into developing the infrastructure that will get you to 
Zero Waste. 

Slide #18: Invest in Zero Waste Infrastructure 

This highlights additional tools and key concepts for market development. 

The residual separation facility that is described by Paul Connett is being done already in 
Halifax, Nova Scotia.   

Case Study Slide#19-24: City of San Jose Green Vision 

Slide #19: The Green Vision will transform San José into the world center of Clean Technology 
innovation, promote cutting-edge sustainable practices, and demonstrate that the goals of 
economic growth, environmental stewardship and fiscal responsibility are inextricably 
linked. Council adopted the Green Vision, comprised of ten aggressive goals related to jobs, 
energy, water, waste, trees, and transportation, in October 2007.  By the year 2022, the City of 
San José in tandem with its residents and businesses will:  

¶ Goal 1: Create 25,000 Clean Tech Jobs as the World Center of Clean Innovation 

¶ Goal 2: Reduce Per Capita Energy Use by 50%  

¶ Goal 3: Receive 100% of Our Electrical Power from Clean, Renewable Sources  

¶ Goal 4: Build or Retrofit 50 Million Square Feet of Green Buildings  

¶ Goal 5: Divert 100% of waste from Landfill and Convert Waste to Energy  

¶ Goal 6: Recycle or Beneficially Reuse 100% of our Wastewater  

¶ Goal 7: Adopt a General Plan with Measurable Standards for Sustainable Development  

¶ Goal 8: Ensure that 100 Percent of public Fleet Vehicles Run on Alternative Fuels  

¶ Goal 9: Plant 100,000 New Trees and Replace 100 Percent of Our Streetlights with Smart, Zero 

Emission Lighting  

¶ Goal 10: Create 100 Miles of Trails connecting with 400 miles of on-street bikeways 

They want San José to become a zero waste city. Zero Waste is a systems approach to 
eliminating the impacts of products and packaging, resource use and reutilization through the 
implementation of modern materials management and greenhouse gas reduction programs. 
Impacts are designated as upstream impacts (e.g., pre-consumer, resource extraction, and 
production of goods) and downstream impacts (e.g., post-consumer, end of life, and waste 
management). 
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Instead of sending 494,000 tons of garbage to their landfills annually, they are working to divert 
100 percent of the waste they generate. Currently, San José has one of the highest recycling 
rates in the nation. They recycle over 73 percent of their garbage and trash citywide.  First, they 
start by reducing the quantity of waste they create. They will increase the amount we recycle, 
ŀƴŘ ǿŜΩƭƭ ǊŜǳǎŜ ƳƻǊŜ ǇǊƻŘǳŎǘǎΦ Lƴ ŀŘŘƛǘƛƻƴΣ {ŀƴ WƻǎŞ ǿƛƭƭ ōŜŎƻƳŜ ŀ ǿƻǊƭŘ ƭŜŀŘŜǊ ƛƴ ŀŘƻǇǘƛƴƎ 
cutting-edge technologies that transform waste into usable energy. Through partnerships with 
innovative companies, San José will convert solid waste and biosolids into biodiesel, methanol, 
biogas, and electricity that will power municipal facilities. 
http://www.sanjoseca.gov/index.aspx?NID=2950    

Slide #20:  http://zerowasteenergy.com/what-we-do/our-projects/city-of-san-jose/  

GreenWaste Recovery, ZWE and Zanker Road Resource Management came together to design 
and coƴǎǘǊǳŎǘ ŀƴ ƛƴƴƻǾŀǘƛǾŜ ŘǊȅ ŀƴŀŜǊƻōƛŎ ŘƛƎŜǎǘƛƻƴ ό!5ύ ŦŀŎƛƭƛǘȅ ŦƻǊ ǘƘŜ /ƛǘȅ ƻŦ {ŀƴ WƻǎŜΩǎ 
commercial organics processing services.  This facility will be the largest dry AD project in the 
world, processing an estimated 90,000 tons per year (TPY) of commercial organic waste that 
would otherwise be disposed of in a landfill.  The high-quality compost produced will be used to 
enrich soils.  In addition, the renewable biogas will provide both on-site power for Zanker 
operations and power for sale to local users of green energy. 

¶ Commercial operation began in December 2013. 

¶ 16 AD digesters + 4 In-Vessel Composting tunnels 

¶ 2 x 800 kW combined heat & power system 

¶ Fully enclosed and ventilated waste processing facility 

¶ Mechanical pre-treatment 

¶ Accessible piping chamber at digester rear-wall 

¶ Containerized process equipment on digester roof 

¶ Dual-mode lean-gas/emergency flare 

Benefits: 

¶ Helps City of San Jose achieve California AB32 mandate by diverting nearly 85% of organic waste 

from landfills 

¶ Generates 1.6 MW of renewable ǇƻǿŜǊ ǘƘŀǘ ŎƻƳǇƭƛŜǎ ǿƛǘƘ /ŀƭƛŦƻǊƴƛŀΩǎ wŜƴŜǿŀōƭŜ tƻǊǘŦƻƭƛƻ 

Standards 

¶ Reduces fugitive methane emissions from landfills 

¶ Generates high-quality compost available for use or resale 

¶ Creates excess electrical power to be sold to Zanker Road Resource Management and California-

based electric service providers. 

Slide #21: Except from article on Newby 

In 2012 Republic Sevices ŎŜƭŜōǊŀǘŜŘ ǘƘŜ ƎǊŀƴŘ ƻǇŜƴƛƴƎ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ ƭŀǊƎŜǎǘ material recovery 
facility (MRF) at the Newby Island Resource Recovery Park. The 110 tons-per-hour (tph) multi-

http://www.sanjoseca.gov/index.aspx?NID=2950
http://zerowasteenergy.com/what-we-do/our-projects/city-of-san-jose/
http://bulkhandlingsystems.com/solutions-for-the-waste-industry
http://bulkhandlingsystems.com/solutions-for-the-waste-industry
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stream system ς designed, manufactured, and installed by Bulk Handling Systems (BHS) ς is the 
first and largest of its kind and sets a new standard for recycling facilities. The facility processes 
all commercial waste generated in San José, California, and recovers more than 80 percent of 
the material, greatly reducing the amount sent to landfill.  

San José has long led the way when it comes to sustainability and adopted progressive 
diversion goals in 2007 through its Green Vision initiative. Republic Services responded to this 
vision with an innovative way of addressing the waste stream, resulting in a 15-year commercial 
ǿŀǎǘŜ ŎƻƴǘǊŀŎǘ ǿƛǘƘ ǘƘŜ ŎƛǘȅΦ ¦ƴǘƛƭ ƴƻǿΣ {ŀƴ WƻǎŞΩǎ ŎƻƳƳŜǊŎƛŀƭ ǿŀǎǘŜ ǿŀǎ ƳŀƴŀƎŜŘ ōȅ нл 
different haulers and provided less than half of the businesses with recycling services. The new 
program views waste as a resource and provides standard recycling for all businesses. 

In addition to serving more than 8,000 San José businesses, the system also processes 
recyclables from 85,000 households and has the capacity to process 420,000 tons of material 
ŀƴƴǳŀƭƭȅΦ /ƭŜŀǊƭȅ ŘŜŦƛƴƛƴƎ ŀƴŘ ǘŀǊƎŜǘƛƴƎ ŜŀŎƘ ǎǘǊŜŀƳ ƛǎ ƪŜȅ ǘƻ ƳŜŜǘƛƴƎ ƭƻŦǘȅ ǊŜŎƻǾŜǊȅ ƎƻŀƭǎΦ άLƴ 
San José we are dealing with four distinct streams: organics, commercial dry waste, commercial 
single-stream, and residential single-ǎǘǊŜŀƳΣέ ƻōǎŜǊǾŜǎ wƛŎƘ wŜŀǊŘƻƴΣ ŘƛǊŜŎǘƻǊ ƻŦ ǎŀƭŜǎ ŀƴŘ 
ƳŀǊƪŜǘƛƴƎ ŦƻǊ .I{Φ άwŜŀŎƘƛƴƎ ŀ ƭŜǾŜƭ ƻŦ ул ǇŜǊŎŜƴǘ ƳŜŀƴǘ ǊŜŎƻǾŜǊƛƴƎ ŎƻƳƳƻŘƛǘƛŜǎ ǘƘŀǘ ƘŀǾŜ 
traditionally been discarded. Breaking down the material stream and supplying processes to 
address each fraction ensures recovery optimization. Designing the entire process around this 
ǇǊƛƴŎƛǇƭŜ ŀƭƭƻǿŜŘ ǳǎ ǘƻ ƘŜƭǇ wŜǇǳōƭƛŎ {ŜǊǾƛŎŜǎ ƳŜŜǘ ƛǘǎ ƎƻŀƭΦέ 

San José Mayor Chuck Reed ŀŘŘǊŜǎǎŜŘ ǘƘŜ awCǎ ƛƳǇŀŎǘ ƻƴ ǘƘŜ ŎƛǘȅΩǎ ƎƻŀƭǎΦ άhǳǊ ōǳǎƛƴŜǎǎŜǎ 
ŀƴŘ ŎƻƳƳǳƴƛǘȅ ǿƛƭƭ ōŜƴŜŦƛǘ ŦǊƻƳ ǘƘƛǎ ƴŜǿ ŀǇǇǊƻŀŎƘ ǘƻ ŎƻƳƳŜǊŎƛŀƭ ǿŀǎǘŜ ǊŜŎȅŎƭƛƴƎΣέ ǎŀƛŘ wŜŜŘΦ 
ά¢ƘŜ ƴŜǿ ǎŜǊǾƛŎŜ ǿƛƭƭ ƛƴŎƭǳŘŜ ǘƘŜ ǊŜŎȅŎƭƛƴƎ ƻŦ ƻǊƎŀƴƛŎ ǿŀǎǘŜ ǿƘƛŎƘ ǿƛƭƭ ƘŜƭǇ ōǳǎƛƴŜǎǎŜǎ ŀƴŘ ǘƘŜ 
city alike achieve their sustainability goals. The investment in advanced waste processing 
facilities generates new green jobs, turns waste into energy, and once again demonstrates San 
WƻǎŞΩǎ ƛƴƴƻǾŀǘƛǾŜ ƭŜŀŘŜǊǎƘƛǇ ǘƻǿŀǊŘ ŀ ǎǳǎǘŀƛƴŀōƭŜ ŦǳǘǳǊŜΦέ 

Slide #22: 

Population: just over 1 million, third largest city in CA and tenth largest in the country 

¶ 6300 business accounts in their solid waste mailing list however service locations is more 

like 8,000 and actual businesses is far greater cause of strip malls and other 

property management scenarios.  

¶ 3200 MFD accounts which they estimate to include approx. 105,000 units  

¶ Mixed processing ς Multi-Family Dwellings have been doing this since 2008, came from zero 

waste diversion goals, hit as much as they could, huge ways large numbers of outreach. Not 

result of legislation.  

¶ Commercial ς few years behind, different process, wanted a program designed like this they 

foresaw something coming along, saw legislation around organics, looking forward. Was not 

primary motive, primary was diversion and stabilization for funding of city ς because of huge 

success with MFDs, the city was open to getting proposals for hauling and processing contract.  

http://bulkhandlingsystems.com/
http://greenvision.sanjoseca.gov/
http://bulkhandlingsystems.com/solutions-for-the-waste-industry/single-stream-recycling/
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¶ Commercial ς diversion, non-exclusive agreement had a little bit to do with their reporting. 

Anything not paid for is not incorporated into either number, data is better now, tighter 

contract with Republic, they are not allowed to send anything to landfill, but old system it was 

allowed. Republic pays fees to SJ to have contract, before only paid for on garbage contract, 

huge reason changed systems to wet/dry, everything got touched, but complimentary stuff. 

¶ 2007 63%, 2009 70%, 2010 68%, 2011 70%, 2012 71%, 2013 73%  

¶ Barriers: none really, programs were already set up to comply prior 

¶ SuccessesΥ ŜǎǘŀōƭƛǎƘŜŘ ƴŜǿ ǇǊƻƎǊŀƳǎ ƳŀŘŜ ƛǘ Ŝŀǎȅ ŦƻǊ ōǳǎƛƴŜǎǎŜǎ ǘƻ ŎƻƳǇƭȅΣ ŘƛŘƴΩǘ ƘŀǾŜ ǘƻ ŀŘŘ 

anything  

#23: Findings: Review increases in diversion since Newby built and over time optimized 

Slide #24: Material Exchanges 

This slide focuses on market development for reusables.  It highlights the spectrum of different 
approaches that have been taken to facilitate the use of materials discarded by one individual 
or firm for another individual or firm to use.  For individuals, traditional tools such as yard sales 
and flea markets are still viable today and some communities promote citywide yard sales to 
foster these approaches.  Classified ads in newspapers still are used by some people, but for 
many purposes, those have been supplanted by online services, such as eBay, Craigslist and 
FreeCycle. Repurposedmaterialsinc.com is a firm that specializes in major repurposing of 
industrial scale items similarly. 

In the 1990s, there was a proliferation of waste exchanges and material exchanges.  Those were 
useful before the online tools of today were invented.  There are still some of those around, 
including CalMAX (the California Materials Exchange) and L.A. Shares. On a more local level, a 
number of exchanges specifically created for artists and students have been popping up, 
including SCRAP, MECCA, Materials for the Arts, Resource Area For Teaching (RAFT) and Trash 
for Teaching T4T. 

New software is being used now by groups like the U.S. Business Council for Sustainable 
Development to fƻǎǘŜǊ ά.ȅǇǊƻŘǳŎǘ {ȅƴŜǊƎȅΦέ  ¢Ƙƛǎ ƛǎ ŀƴƻǘƘŜǊ ƛƴŘǳǎǘǊƛŀƭ ǎŎŀƭŜ ƳŀǘŎƘƛƴƎ ƻŦ 
discarded products and materials for other subscribers to use. 

The most complicated variation of this idea is the Eco-Industrial Park.  The penultimate example 
of that is found in Kalundborg, Germany, where over several decades they attracted new 
businesses to use the discards of businesses that were there.  Over time, an elaborate 
άŜŎƻǎȅǎǘŜƳέ ƻŦ ƛƴǘŜƎǊŀǘŜŘ ǊŜǎƻǳǊŎŜ ǳǘƛƭƛȊŀǘƛƻƴ ǿŀǎ ŘŜǾŜƭƻǇŜŘ ǘƘŜǊŜ ǘƘŀǘ Ƙŀǎ ōŜŜƴ ŀ ƳƻŘŜƭ ǘƘŀǘ 
others have ǘǊƛŜŘ ǘƻ ŜƳǳƭŀǘŜΦ  Lƴ ǘƘŜ мффлǎ ƛƴ ǘƘŜ ¦Φ{ΦΣ ǘƘŜ tǊŜǎƛŘŜƴǘΩǎ /ƻǳƴŎƛƭ ƻƴ {ǳǎǘŀƛƴŀōƭŜ 
Development tried to foster similar efforts around the U.S.  There are some positive outcomes 
from that work, but it also showed that this approach requires a long-term commitment of 
resources and energy, that was not evident for all the sites where the approach was attempted. 
LǘΩǎ ǎǘƛƭƭ ǿƻǊǘƘ ǇǳǊǎǳƛƴƎΣ ōǳǘ ǎƘƻǳƭŘ ōŜ ǾƛŜǿŜŘ ŀǎ ƻƴŜ ƻŦ ǘƘŜ ƳƻǊŜ ǎƻǇƘƛǎǘƛŎŀǘŜŘ ƳŀǊƪŜǘ 
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development approaches to be pursued where sufficient time and resources are available to 
make it work. 

Slide #25-28:  CASE STUDY ς Austin Material Marketplace 

The following slides are a case study on the Austin Material Marketplace. This material 
exchange is a perfect example of how materials bound for a landfill can be diverted for reuse.  
The exchange brings together businesses and entrepreneurs to create closed-loop systems in 
ǿƘƛŎƘ ƻƴŜ ŎƻƳǇŀƴȅΩǎ ǿŀǎǘŜ ƛǎ ŀƴƻǘƘŜǊ ŎƻƳǇŀƴȅΩǎ Ǌŀǿ ƳŀǘŜǊƛŀƭǎΦ 

The AMM is hosted online, and conveniently allows businesses to post available materials that 
would otherwise be discarded.  This allows the business of saving money over disposal, and 
creates an avenue for other businesses or entrepreneurs to obtain business feedstocks for no-
cost.   

Slide #29: In-Class Activity 

Break into groups.  Brainstorm a start-up business that could operate primarily from the 
feedstocks of another businesses discards. Explain what the product or business is and the 
benefits this business offers.   

Slide #30: Alameda County - StopWaste 

StopWaste is the Alameda County Waste Management Authority (JPA), different than Alameda 
County (they are a Member Agency). StopWaste is a public agency responsible for reducing the 
waste stream in Alameda County. They help local governments, businesses, schools and 
residents reduce waste through: 

¶ Source reduction and recycling 

¶ Market development 

¶ Technical assistance 

¶ Public education 

They are governed jointly by three Boards, the Alameda County Waste Management 
Authority, the Alameda County Source Reduction and Recycling Board, and the Energy Council. 

Their work began in 1976 with the founding of the Alameda County Waste Management 
Authority. In 1990, Alameda County voters overwhelmingly approved the Measure D ballot 
initiative that created the Alameda County Source Reduction and Recycling Board, a specialized 
arm of the Waste Management Authority. At that time, only 14 percent of discarded materials 
ǿŜǊŜ ŘƛǾŜǊǘŜŘ ŦǊƻƳ ǘƘŜ ŎƻǳƴǘȅΩǎ ƭŀƴŘŦƛƭƭǎΦ ¢ƘŜ aŜŀǎǳǊŜ ŀlso instituted a fee on disposal at the 
local landfill which directly funds StopWaste and the services which the program provides. 

Alameda County now has one of the largest food scrap recycling programs in the county. Plant 
debris is banned from landfills, and construction and demolition debris accounts for only 12 
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ǇŜǊŎŜƴǘ ƻŦ ǘƘŜ ŎƻǳƴǘȅΩǎ ǿŀǎǘŜ ǎǘǊŜŀƳΣ Řƻǿƴ ŦǊƻƳ нм ǇŜǊŎŜƴǘ ƛƴ нлмлΦ .ǳǘ ǘƘŜǊŜΩǎ ǎǘƛƭƭ ŀ ƭƻƴƎ 
way to go. With the adoption of a new Strategic Plan in 2010, StopWaste has intensified its 
efforts on behalf of Alameda County residents, businesses, schools and public agencies. 
¢ƻƎŜǘƘŜǊΣ ǿŜΩǊŜ ǿƻǊƪƛƴƎ ǘƻ ŀŎƘƛŜǾŜ ŀƴ ŀƳōƛǘƛƻǳǎ ƭƻƴƎ-term goal: 

.ȅ нлнлΣ ƭŜǎǎ ǘƘŀƴ мл ǇŜǊŎŜƴǘ ƻŦ ǿƘŀǘ ǿƛƴŘǎ ǳǇ ƛƴ !ƭŀƳŜŘŀ /ƻǳƴǘȅΩǎ ƭŀƴŘŦƛƭƭǎ ǿƛƭƭ ōŜ ǊŜŀŘƛƭȅ 
recyclable or compostable.  

Slide #31 ς Local Mandatory Recycling & Organics 

StopWaste has implemented the following Ordinances which go above and beyond State Bill 
AB341 and AB1826. 

¶ Effective July 1, 2012: Businesses and institutions with 4 or more cubic yards of weekly garbage 

service 

¶ Effective July 1, 2014: All businesses and institutions (regardless of garbage service volume) 

Recycle all recyclable Covered Materials: cardboard, newspaper, white paper, mixed recyclable 
paper, recyclable glass food and beverage containers, metal (aluminum and steel) food and 
beverage containers, PET (#1) and HDPE (#2) plastic bottles. 

Ensure recycling and organics* containers are contamination free. Only recyclable materials 
may be placed in recycling containers and only organics may be placed in organics containers.* 

Slide #32: In-Class Discussion 

This lesson was heavy on infrastructure for Zero Waste. Sometimes this can seem like too much to 
accomplish, but in reality people have been creating and updating rules, systems and infrastructure to 
accommodate needs since the beginning of time.  Discuss the view that students would like to see 10 
ȅŜŀǊǎ ŦǊƻƳ ƴƻǿΣ рл ȅŜŀǊǎ ŦǊƻƳ ƴƻǿΧŀƴŘ ōŜȅƻƴŘΦ  Iƻǿ Ŏŀƴ ǎǘŜǇǎ ǘƻŘŀȅ ǎǘŀǊǘ ƳƻǾƛƴƎ ǳǎ ƛƴ ǘƘŀǘ 
direction?  Without change what type of vision do students foresee?
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Lesson #12: Introduction to Zero Waste 
Businesses 

 

Lesson Description 

This lesson provides an introduction to developing Zero Waste plans for businesses. Students 
will focus on leadership, total participation and increasing efficiency and the bottom-line. 
Understand why businesses pursue Zero Waste (history and background) 

¶ Be introduced to key components of a zero waste plan (total participation, leadership, 

training and vendor relations) 

¶ Learn about Contracts and service provider relationships 

 

Student Learning Outcomes 

By the end of this lesson, students will be able to: 

¶ (Comprehension) Describe the key goals and objectives of a zero waste plan  

¶ (Knowledge) Identify the basic format for a Zero Waste plan and Zero Waste Goals 

¶ (Knowledge) Share how different contract and agreement businesses and service 

providers can mutually benefit from Zero Waste initiatives 

¶ (Comprehension) Describe the difference between a waste audit and a Zero Waste audit 

in identifying opportunities for efficiency and increase savings/revenues 

¶ (Knowledge) Understand how leadership, employee training and vendor relations are an 

important piece of the Zero Waste plan 
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Student Resources 

The following is a list of resources relevant to the lesson topic 

¶ Zero Waste Solutions by Dr. Paul Connett, 2013 

¶ Conscious Capitalism: Liberating the Heroic Spirit of Business- John MacKey 

ISBM 978-1-4221-4420-6 

¶ The B Corp Handbook: How to Use Business as a Force for Good ς Ryan Honeyman 

Business ISBM 978-1-62656-043-7 

¶ U. S.  Zero Waste Business Council: http://www.uszwbc.org/resources/general-resources    

¶ Zero Waste Definition: http://en.wikipedia.org/wiki/Zero_waste 

¶ The Business Guide to Sustainability Practical Strategies and Tools for Organizations 

ISBN 184-407-7667 

 

¢Ƙƛǎ ƭŜǎǎƻƴ Ǉǳƭƭǎ ǘƻƎŜǘƘŜǊ ǘƘŜ ŀŘŘƛǘƛƻƴŀƭ άƛƴƎǊŜŘƛŜƴǘǎέ ǘƘŀǘ ǎǘǳŘŜƴǘǎ ŘƻƛƴƎ ǘƘŜ ½ŜǊƻ ²ŀǎǘŜ 
business project will need in order to do their Zero Waste Audit and Plan.  Additionally, the zero 
Waste community group will be able to use this information to support the need for local 
infrastructure to accommodate businesses. 

Assignment: 

Students should work in project groups. Using the content from this lesson, draft an outline of 
the additional steps needed to complete the Zero Waste audit, and work on group assignments. 
One of the deliverables should be a drafted letter to the business identifying steps that will be 
undertaken and requesting key information prior to the visit.  This letter should be delivered 
giving the businesses enough time to compile information and it should also request a date for 
the business walk-through and audit. 

Both the business and community groups should participate in the walk-through if possible, 
although only the business team will be compiling data. Please remember to allow your team 
enough time to arrange the visit, compile data and report back before the end of the term. Use 
the Zero Waste Business handout and the course PPT as a guideline for this assignment. 

 

http://www.chelseagreen.com/bookstore/item/the_zero_waste_solution:paperback
http://www.uszwbc.org/resources/general-resources
http://en.wikipedia.org/wiki/Zero_waste
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Instructor Slide Notes 

Slide 1: Title Slide ς Zero Waste Business 

Slide 2: Student Learning Outcomes of Lesson 

By the end of this lesson, learners will be able to: 

¶ (Comprehension) Describe the key goals and objectives of a business Zero Waste plan  

¶ (Knowledge) Identify the basic format for a Zero Waste plan and Zero Waste Goals 

¶ (Knowledge) Share the different contracts and agreements businesses and service providers can 

utilize to mutually benefit from Zero Waste initiatives 

¶ (Comprehension) Describe the difference between a waste audit and a Zero Waste audit in 

identifying opportunities for efficiency and increasing savings/revenues 

¶ (Knowledge) Understand how leadership, employee training and vendor relations are an 

important piece of the Zero Waste plan 

Slide 3: Zero Waste = A Good Business Plan 

This lesson will focus on the components of a successful Zero Waste Business Plan.  Similar to 
other business plans, a Zero Waste Business Plan should include the history, need, financial and 
time commitments, milestones and outcomes. After discussing the key components the format 
for a Zero Waste Plan will be reviewed at the end of the lesson. 

Although businesses that have Zero Waste policies have many environmental benefits, most 
businesses are motivated by other key factors: 

¶ Efficient: eliminates extra time and materials not needeŘ ƛƴ ŀ ŎƻƳǇŀƴȅΩǎ ǇǊƻŎŜǎǎ ƻǊ ǎŜǊǾƛŎŜ 

¶ Smart: reviewing the best practices of others and utilizing these to achieve ultimate success 

¶ Forward Thinking: looking beyond currents laws and policies to understand what the future will 

look like 

¶ Increase bottom-line: Zero Waste increases the bottom-line of a company by reducing trash 

bins, increasing value of recyclables, understanding the savings potential of upstream processes 

(retrain, reduce, reuse and redesign) over downstream processes (recycling, composting, 

landfill/incineration) 

¶ Lower prices of raw materials: the more companies buy products made from recycled materials 

and environmentally friendly products, the lower the prices become (i.e., environmentally 

friendly disposable food service ware) 

¶ Better reputation: Employees and the community appreciate a company that is investing in their 

future 

¶ Decrease Liability: financial institutions and insurance companies understand the power 

sustainability and Zero Waste have in increasing safety, financial stability and exceeding existing 

environment mandates. 
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Slide 4: Getting Leadership on Board 

The reason most business recycling programs do not succeed is the burden of implementation 
is placed on the recycling coordinator, who lacks the authority to incorporate new processes 
and procedures and to incentives company-wide participation. It is important that the 
ŎƻƳǇŀƴȅΩǎ ƭŜŀŘŜǊǎƘƛǇ ƛǎ Ŧǳƭƭȅ ǾŜǎǘŜŘ ƛƴ ǘƘŜ ½ŜǊƻ ²ŀǎǘŜ tƭŀƴΦ ¢ƻ ƘŜƭǇ ƳƻǘƛǾŀǘŜ ǘƘŜƳΣ ǘƘŜ 
following are key components to getting leadership on board. 

¶ Highlight local or industry Zero Waste Companies emphasizing timing and money 

¶ Yƴƻǿ ǘƘŜ ŎƻƳǇŀƴȅΩǎ Ƴƛǎǎƛƻƴ 

¶ Know the company  

¶ Social and environmental priorities 

¶ Show them the money! 

Slide 5: Zero Waste Partners and Resources 

Knowing your Zero Waste Partners is important for gathering information and for implementing 
your Zero Waste implementation plan. Below is a starting point to research all the stakeholders 
your company needs to connect with and ask them to be part of their Zero Waste Plan. There 
are great examples of Zero Waste Businesses, plans, policies and practices.  It is important that 
planners, businesses and stakeholders find experts in the field to help expedite the process. 

Stakeholders: 

¶ Upstream 

¶ Downstream 

¶ Community Partners 

¶ Government and Utilities 

Vendors 

¶ Green Purchasing Agreements 

¶ Zero Waste Support 

¶ Sharing the costs 

Technical Assistance & Advisors 

¶     Know when to Ask! 

Slide 6: The Zero Waste Economy: Designing a Full-Cycle system ς Upstream and Downstream 

This graphic was designed by Ecocycle, Boulder, CO.  It is a great graphic to show businesses to 
understand all the components they need in place to support getting to Zero.  However, if some 
key components do not exist (gaps/opportunities) a business can help their community start 
programs (i.e., compost facilities, resource parks).  Also a business needs to be very aware of 
current consumer behaviors, bans, and producer responsibility laws. 



LESSON #12: INTRODUCTION TO ZERO WASTE BUSINESSES 

INTRODUCTION TO SUSTAINABLE RESOURCE MANAGEMENT ς INSTRUCTOR GUIDE ς 2015 PAGE 127 

Slide 7: Waste Audit vs. Zero Waste Audit: 

Previous lessons shared how to do a waste audit. In the past, when companies had a waste 
audit done (usually by their hauler), they were only focused on diverting trash from landfill to 
recycling or composting. (Think back to lesson #7 & #8)  A Zero Waste audit is much more 
intensive including evaluating employee behavior and attitudes, identifying a product vs. the 
material (i.e., a plastic water bottle vs. #1 plastic) 

Waste Audit 

¶ One-time outside dumpster 

¶ Divides trash into large categories (i.e., plastic and paper) 

¶ Focus on moving trash to recycling or composting 

Zero Waste Audit 

¶ Reviews at department level 

¶ 5ƛǾƛŘŜǎ άǘǊŀǎƘέ ƛƴǘƻ ǇǊƻŘǳŎǘǎ ŀƴŘ ǇǊƻŎŜǎǎŜǎ όƛΦŜΦΣ ǇƭŀǎǘƛŎ ǿŀǘŜǊ ōƻǘǘƭŜǎΣ ƳŜǘŀƭ ŦǊƻƳ 

manufacturing, food from lunch area) 

¶ Focus on upstream: redesign, refuse, return, reuse, repair 

Slide 8-9: 9 Generating Sources in any Business: 

This list is a great starting point for identifying where different types of resources (waste) are 
coming from and developing different policies and practices for these different areas within a 
business. 

o Warehousing & Distribution 

o Offices 

o Food Services 

o Grounds 

o Construction 

o Manufacturing 

o Vehicular Maintenance 

o Retail 

o Housing & Hospitality 

Slide #10: Think About It ς Identify ZW Business Partners and Generation Points 

This is a great time for the capstone projects to compile needed information for the Zero Waste 
Business Plan.  Zero Waste Community teams should also part in this activity as businesses 
participation will be a large part of the community planning decisions. Take some class time to 
identify key components for your capstone Zero Waste Business. Using slides 5, 8 & 9, have 
students start to identify who the Zero Waste Partners are for the business, as well as the 
points of generation.  Identify missing information that they will need to obtain from the 
business. 
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Slide 11: Zero Waste Profiling: 

Zero Waste Profiling is the act of identifying materials in the waste stream and the systematic 
processes that create them. This company has started at the receiving area of each of their 
manufacturing processes and developed a material map (including packaging) for every 
component or part which comes through its business.  The key here is to identify not just the 
primary material but also its components. (for example,  the shrink wrap, boxes, zip ties, etc. 
that are coming from the vendor so an evaluation can be made on how to refuse, reduce, reuse 
first). 

Slide #12: Sierra Nevada Closed-loop System 

Sierra Nevada Brewery is one of the business leaders in sustainability and Zero Waste.  This 
example shows how Sierra Nevada Brewery was able to look at their various generating points 
and profile the discards to come up with solutions.  In this example they looked at their 
restaurant and saw nearly a ton per day of waste being thrown out.  They were able to design a 
closed-loop solution were they composted their food scraps onsite to make compost, they then 
used the compost on their crops, which then produced food for use at their restaurant. 

Slide 13: Measurement and Evaluation: 

¢ƘŜǎŜ ŀǊŜ ŎǊƛǘƛŎŀƭ ƛƴŦƻǊƳŀǘƛƻƴ ǎƻǳǊŎŜǎ ǘƘŀǘ ǿƛƭƭ ƘŜƭǇ ƛƴ ŜǾŀƭǳŀǘƛƴƎ ŀ ōǳǎƛƴŜǎǎΩǎ ŎǳǊǊŜƴǘ ǇǊƻŎŜǎǎŜǎ 
and developing a comprehensive Zero Waste plan. These areas need to be continually 
ŜǾŀƭǳŀǘŜŘ ŀƴŘ ƛƳǇǊƻǾŜŘ ŘǳǊƛƴƎ ǘƘŜ ŎƻƳǇŀƴȅΩǎ ƧƻǳǊƴŜy to Zero Waste. Six-month re-evaluations 
work best. 

Slide 14: Utility Bills:  

When you reduce waste you also reduce water and electricity usage. When a company reduces 
their green lawns, they reduce water usage, electricity, pesticides, composting, etc.  Reusable 
coffee mugs reduce ordering, stocking and payment for purchasing disposables, reduce trash 
and recycling and help eliminate toxins by not using polystyrene coffee cups. 

Review of utility bills also helps to incorporate Zero Waste in to the companyΩǎ ǎǳǎǘŀƛƴŀōƛƭƛǘȅ ǇƭŀƴΦ 

Slide 15: Purchasing Analysis 

Zero Waste is about stopping waste before it enters a business.  Therefore purchasing and 
receiving are critical to the Zero Waste plan and more important than the downstream (waste 
hauling, recycling and composting). If everything coming in the business can be returned, 
repaired, reused, recycled and composted, then the company can easily obtain high savings and 
ŘƛǾŜǊǎƛƻƴ ŦǊƻƳ ƭŀƴŘŦƛƭƭ ŀƴŘ ƛƴŎƛƴŜǊŀǘƛƻƴΦ tǊƻŎǘƻǊ ŀƴŘ DŀƳōƭŜΩǎ ½ŜǊƻ ²ŀǎǘŜ Ǉƭŀƴ ƛǎ ƭŜŘ ōȅ ǘƘŜir 
purchasing department and they saved a billion dollars in 2014! 
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Slide 16: Surveys: 

Employee engagement and knowledge is key to the success of a program.  Just putting out 
ǊŜŎȅŎƭƛƴƎ ōƛƴǎΣ ŘƻŜǎƴΩǘ ƎǳŀǊŀƴǘŜŜ ŜƳǇƭƻȅŜŜǎ ǿƛƭƭ ǊŜŎȅŎƭŜΦ  ¢ƻ ŘŜǘŜǊƳƛƴŜ ǘƘŜ ōŀǎŜƭƛne for 
ŜƳǇƭƻȅŜŜǎΩ ŀǘǘƛǘǳŘŜǎ ŀƴŘ ōŜƘŀǾƛƻǊǎΣ ƛǘ ƛǎ ƛƳǇƻǊǘŀƴǘ ǘƻ ƻōǎŜǊǾŜ ǘƘŜƛǊ ŀŎǘƛƻƴǎ ŀƴŘ ŎƻƴŘǳŎǘ 
interviews. A sampling of employees from every department and from every level (leadership, 
mid-management, and entry level) is critical to establishing accurate baselines. 

Slide 17: Traditional Hauling Contracts versus Resource Management Contracts: 

The waste hauling and recycling industry is quickly adapting to the demands from businesses 
that are developing and pursuing Zero Waste.  This is a win for both the hauler and the 
business. The business is providing the haulers with higher quality material (i.e., pre-sorted 
cardboard, film plastic, metal) which allows the hauler to spend less time sorting and throwing 
out contaminated material. Also, through Zero Waste purchasing, the business is eliminating 
the trash and hard to recycle items. 

Most businesses do not spend the time needed to develop relationships with their hauler 
(trash, recycling and composting), which can lead to over servicing, rejected loads and higher 
hauling prices.  Traditional contracts are focused on emptying trash bins not on the appropriate 
level of trash service or on creating resources by recycling/composting the collected materials. 

Resource Management is about managing the valuable resources and creating additional 
markets and jobs. One company that developed a comprehensive Zero Waste plan with their 
recycler was able to decrease their trash bill by 70% and the recycler was able to increase 
revenue and add new staff because of the increase in high value materials.  

Slide 18: RM Compensation Goals: 

wŜǎƻǳǊŎŜ aŀƴŀƎŜƳŜƴǘ Ǝƻŀƭǎ ƳƛǊǊƻǊ ǘƘŜ ŎƻƳǇŀƴȅΩǎ ½ŜǊƻ ²ŀǎǘŜ Ǝƻŀƭǎ 

Á Mutually Beneficial Business Relationship  

Á Drive Inefficiency and Cost Out of System  

Á Cost-effective Resource Efficiency 

Á Share Savings Between Business and RM Contractor 

Á Continuous Improvement in Resource Efficiency 

Slide 19: Zero Waste Training, Promotion and Total Employee Involvement: 

Zero Waste training is best placed under Human Resources and implemented similar to other 
employee engagement programs (safety, customer service, quality control).  Many Zero Waste 
companies require their employees to sign a Zero Waste pledge and it is incorporated into all 
employee job descriptions. It becomes part of the mission and objectives of a company. Key 
components for effective training include: 

¶ Give them a reason 
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¶ Training 100% 

¶ ²ƘƻΩǎ ƻƴ ǘƘŜ DǊŜŜƴ ¢ŜŀƳΚ Everyone! 

¶ Internal & External promotion 

¶ Finding the champions   (surveys & observations) 

9ƳǇƭƻȅŜŜ ǎǳǊǾŜȅǎ ƘŜƭǇ ŘŜǘŜǊƳƛƴŜ ǘƘŜ ǎǘŀŦŦΩǎ ǳƴŘŜǊǎtanding of the issue and the training can be 
adapted from very basic information to complex issues.  You need to give your employees a 
reason to choose reduce, reuse, recycle over putting it in the trash.   

It is also important staff understands the three wΩǎ Ƴǳǎǘ ōŜ ǇǊƛƻǊƛǘƛȊŜŘ ŀǎ ŦƻƭƭƻǿǎΥ 

¶ Reduce, reduce and reduce some more 

¶ Reuse it until it Ŧŀƭƭǎ ŀǇŀǊǘ ƻǊ ŎŀƴΩǘ ōŜ ǳǎŜŘ ŀƴȅ ƳƻǊŜ όƛΦŜΦΣ ǊŜǳǎƛƴƎ ŀ ǿŀǘŜǊ ōƻǘǘƭŜ ƻǾŜǊ ŀƴŘ ƻǾŜǊ 
again, using both sides of a paper) 

¶ Recycle right ς recycling must be put in the right bin and not contaminant other materials (clean 
and dry) 

¶ Re-ǇǳǊŎƘŀǎŜ ǊŜŎȅŎƭŜŘ ŀƴŘ ǊŜǳǎŜŘ ƳŀǘŜǊƛŀƭǎΦ  LŦ ǿŜ ŘƻƴΩǘ ōǳȅ ƛǘŜƳǎ ƳŀŘŜ ŦǊƻƳ ǊŜŎȅŎƭŜŘ ƳŀǘŜǊƛŀƭǎ 
then there will be no market for recycled materials. 

Slide 20: Global Markets ς Global Growth ς Global Regulations: 

It is important to not only educate employees about the environmental impacts of sending 
waste to landfill, incineration and the environment but to also emphasize the following: 

¶ Social and human rights impacts 

¶ Economic impacts 

¶ Global regulations and trends 

¶ Water and energy impacts 

¶ Natural resource depletion 

Slide 21: Next Steps for Zero Waste Plan: 

These are four very simple steps to take to initiate a Zero Waste plan. 

¶ Adopt Zero Waste as a Goal and Plan for it 

¶ Develop and implement your plan 

¶ Work with your vendors upstream to adopt Zero Waste Goals 

¶ Become a Zero Waste Leader where you live, work and play!! 

Slide 22: Overview of Findings: 

Make sure that the results of all the compiled information are recorded and shared.  This slide 
highlights the information you should compile. 

¶ Zero Waste Audit 

¶ Audit of Utility Bills 
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¶ Survey Results 

¶ Existing Practices  

o Celebrate current successes  

o Informal and formal 

o Employee driven 

o Uncover the obvious 

¶ Missing Information 

¶ /ƘŀƭƭŜƴƎŜǎ όƳƛǎƛƴŦƻǊƳŀǘƛƻƴΣ ǿƘŀǘ ƛǎ άƎǊŜŜƴέΣ ƛƴŎƻƴǎƛǎǘŜƴŎƛŜǎύ 

¶ Opportunities 

¶ Employee Suggestions from training 

Slide 23: Partnership with Suppliers: 

Suppliers are critical to the success of the Zero Waste plan and should be involved early, 
frequently and continuously. 

Slide #24: Case Study ς Wal-Mart Requires Supplies to Take Responsibility for Packaging 

¶ Wal-Mart works with suppliers and partners in manufacturing, academia, & government to drive 

progress in packaging reduction  

¶ 9ǾŜƴ ǎƳŀƭƭŜǎǘ ǊŜŘǳŎǘƛƻƴ ƭƻǿŜǊǎ ǎǳǇǇƭƛŜǊǎΩ ŎƻǎǘǎΣ ŜƴŀōƭŜǎ ǎƘƛǇǇƛƴƎ more efficiently, cuts 

ƎǊŜŜƴƘƻǳǎŜ Ǝŀǎ ϧ ǎŀǾŜǎ ŎǳǎǘƻƳŜǊǎΩ ƳƻƴŜȅ  

¶ In 2011, eliminated more than 1 billion feet of wire ties in toy packaging ς enough to wrap 

around Earth nearly 8 times 

Slide 25Υ ½ŜǊƻ ²ŀǎǘŜ άwŜŎƛǇŜ ŦƻǊ {ǳŎŎŜǎǎέΥ 
Ricoh Electronics, Inc. ŘŜǾŜƭƻǇŜŘ ǘƘƛǎ άwŜŎƛǇŜ ŦƻǊ {ǳŎŎŜǎǎέΦ ¢Ƙƛǎ ƛǎ ǘƘŜ ǘŀōƭŜ ƻŦ ŎƻƴǘŜƴǘǎ ŦƻǊ ǘƘŜ 
½ŜǊƻ ²ŀǎǘŜ ǇƭŀƴΦ 9ŀŎƘ ƻŦ ǘƘŜǎŜ ŀǊŜŀǎ ǎƘƻǳƭŘ ǊŜŦŜǊŜƴŎŜ ǘƘŜ άƻǾŜǊǾƛŜǿ ƻŦ ŦƛƴŘƛƴƎǎέ ŀƴŘ ōǳƛƭŘ ƻƴ 
mission and vision of the company.  The key is TOTAL PARTICIPATION. Every employee, vendor, 
customer, contractor, board of director, stockholders, community partner needs to involved 
and rewarded for helping a business achieve Zero Waste. 

Slide 26: Sample Zero Waste Goal: 

A goal of reaching Zero Waste from landfill, incineration and the environment should be viewed 
more of a mission and journey. As it will take tremendous effort to get even to 95% of 99% but 
ǘƘŜ ōŜƴŜŦƛǘǎ ƻŦ ǿƻǊƪƛƴƎ ǘƻǿŀǊŘǎ ½ŜǊƻ ²ŀǎǘŜ ŜǾŜǊȅ Řŀȅ ǿƛƭƭ ōŜ ǎƘƻǿŎŀǎŜŘ ƛƴ ŀ ŎƻƳǇŀƴȅΩǎ 
bottom-line, employee satisfaction, community recognition and customer loyalty.  The goal is 
always 100% diversion even if it is 20 to 50 years away. 

It is critical to set interim goals with very conservative timelines so the company is successful in 
their Zero Waste efforts. 
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Sample Company A had no recycling in place. By conducting a thorough Zero Waste audit and 
training of 100% of all employees, they were able to exceed their interim goal of 75% diversion 
in 2012 by a year and a half. Everyone had a vested interest in saving money.  Because the 
program was comprehensive, had continuous improvement built in to the plan and tons of 
promotion and employee engagement, they exceeded all their expectations and reach 90% 
diversion in less than 4 years saving $100,000 of dollars. 

.ȅ ŦƻƭƭƻǿƛƴƎ ǘƘŜ άwŜŎƛǇŜ ŦƻǊ {ǳŎŎŜǎǎέΣ ½ŜǊƻ ²ŀǎǘŜ Ŏŀƴ ōŜ ŀ ǊŜŀƭƛǘȅ ŀƴŘ ŀ ½ŜǊƻ ²ŀǎǘŜ 9ŎƻƴƻƳȅ 
can benefit everyone! 

Case Study Slide #27-35: Hewlett Packard High Tech Packaging Solutions 

¶ Case study # power point 

¶ Attachment: Invoice 1 and 2  

¶ http://www.republicservices.com/customer-support/understanding-your-bill 

Slide #27: Title 

High tech companies have many packaging issues. The variety of packing types, sizes and 
materials is endless.  Most large, high-tech businesses do have the basics of cardboard and 
pallets.  Start by looking at high volume and value, like cardboard and pallets to get immediate 
results.  They look at more problematic materials as next steps. 

Slide #28: Getting Started  

Å Started in 1993 paying $35K a month for the trash bill; no recycling 

Å Within 2 months, diverting and baling cardboard, separating paper and selling Wood Pallets. 

50% reduction in cost 

Å Trouble items: large amounts of pallets, plastics and multilayer/material Metallic bags for 

electronics   

Å Allowed to reinvest some of the savings into labor to divert more material 

Å One location turned into 2 locations in a year, then a third. Within 7years, 25 million square foot 

contract over 25 states. This helped all locations to have more clout to divert more material.  

 Slide #29: Lowest hanging fruit 

¶ Look to reuse first when trying to identify money savings.  When it comes to pallets do a study 

to see how much time it takes two people (Safety first), to sort good (reusable), fair (can sell) 

and junk (recycle) pallets.  Now try and plan this out over a month based on weights.  Does it 

make sense financially to do this?  Does it make money or break even?  Can we get a vendor to 

sort the pallets and does this still save money?  Things to think about include space and a 

guideline for reused pallets. 

http://www.republicservices.com/customer-support/understanding-your-bill
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¶ Reuse cardboard boxes BEFORE recycling.  Reusing boxes on site saves money because now 

business does not have to purchase these boxes which cost much more than the amount 

received from recycling. 

¶ Work with receiving department, who has these boxes on hand.  What are the guidelines for 

reuse?  In the picture there are lids and bottoms, you have to have equal numbers of lids to 

boxes, know the dollar savings.  Can you cost justify people moving sorting and taking to 

receiving.   

¶ Set up the process to put your reuse boxes ahead of newly purchased boxes, so that they are 

the primary go-ǘƻ ǎƻǳǊŎŜΦ  ²Ŝ ŘƻƴΩǘ ǿŀƴǘ ǘƻ ǳǎŜ ŘƻƭƭŀǊǎ ǘƻ ƳƻǾŜ ǘƘŜǎŜ ǘƻ ǘƘŜ ōŀŎƪ ƻŦ ǘƘŜ ƭƛƴŜ 

and they never get used.    

Slide #30: Problematic Materials - Identify the Issue 

¶ ¢ƘŜ Ŝŀǎȅ ƛǘŜƳǎ ǿŜǊŜ ŘƛǾŜǊǘŜŘΦ /ŀǊŘōƻŀǊŘΣ ǇŀǇŜǊΣ ǇŀƭƭŜǘǎΧ 

¶ Problematic materials were the issue.  Materials were glued plastics to cardboard and the 

Antistatic Metallic Conductive Shielding Bags. 

¶ The glued items were different types of packaging. The bigger problem was sometimes there 

was a lot of glue and tearing plastics left remnants on the cardboard. Ultimately, a lot of time 

was spent tearing this material off the cardboard and recycling it separately.  But therŜ ǿŀǎƴΩǘ 

an alternative because mixing the materials was considered contamination 

¶ For the Shielding Bags, over 200,000 pounds annually of this Antistatic Metallic Conductive 

packing was sent to protected computer parts.  There were more than 4 types of bags HP could 

not find an outlet.  There were 4 different materials in these bags which HP could not reuse do 

to potential to damage parts. 

Slide #31: Problematic Materials ς Identify Solutions  

When dealing with problematic materials, often times there is a ton of research, research and more 

research. Then there is trial and error and try all over again. 

 

¶ For the cardboard with glued polyethylene, HP decided to meet with the packaging team and 

just asked them to stop gluing different types of materials together. They could glue 

polyethylene to polyethylene or cardboard to cardboard but to stop mixing.  Just that single 

meeting helped to establish a protocol across all divisions ended the practice of gluing different 

materials together. 

¶ The Antistatic Metallic {ƘƛŜƭŘ .ŀƎǎ ǿŜǊŜƴΩǘ ǎǳŎƘ ŀ ǎƛƳǇƭŜ ŦƛȄΦ Lƴ ŀōǎŜƴŎŜ ƻŦ ŀ ǎƻƭǳǘƛƻƴΣ ǘƘŜ 

Sustainability Manager went to a large recycle conference and cut these pieces of the material 

to fit onto her business cards.  Cards were handed out to everyone at the conference asking for 

any solutions.  There were about 400 people at this conference and three companies came to 

the table wanting to take this material and reuse it in their own business operations.  A solution 

ǿŀǎ ŦƻǳƴŘΧ 
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¶ Think outside the box! 

Slide #32: Communication  

¶ Knowing how your program works allows you to document the process, procedure and 

savings/weight 

¶ Get permission to put together the story, what it saves, what the value is and what benefit it 

brings to the company 

¶ Communicate this through signage, an event or newsletter article.  

¶ Show the process through video or a display 

¶ Consider addition times like Earth Day and America Recycles Day to communicate more 

Slide #33: Equipment needs 

¶ ¢ƘŜǊŜ ŀǊŜ ŘƛŦŦŜǊŜƴǘ ǘȅǇŜǎ ƻŦ ŜǉǳƛǇƳŜƴǘ ǘƘŀǘ ƘŜƭǇǎ ȅƻǳ ά5ŜƴǎƛŦȅέ ƳŀǘŜǊƛŀƭΦ  ²ƘŜƴ ȅƻǳ ƘŀǾŜ ōǳƭƪ 

materials you do not want spend a fortune on shipping.   

¶ You want to use balers (vertical or horizontal) for many opportunities from baling polystyrene to 

cardboard.  You want to create a time motion study to help with if it makes fiscal sense. If it 

does not make sense you document what you did, how long, results with another piece of 

equipment it might make sense.   

¶ There are Densifiers (block and melt). 

o Block densifiers densify 40- 1, you can put 1,000 pounds of polystyrene in bags in a 

semi-truck. Or a densified block of polystyrene that holds 40,000 pounds of polystyrene 

in a semi-truck.  You have to evaluate which route is best for this product.  There is labor 

and trucking involved but you have avoided disposal cost and you should be SELLING 

this material for income.  These machines can cost about $65K 

o Melt Densifiers densify 60-1 (see the picture) they can densify three types of plastics 

separately (polystyrene, polypropylene and polyethylene). As stated you want to keep 

ǘƘŜǎŜ ǎŜǇŀǊŀǘŜ ƛƴ DŀȅƭƻǊŘΩǎ όƭŀǊƎŜ ǎǘǊƻƴƎ ōƻȄŜǎύ ǘƘŀǘ ǘƻƎŜǘƘŜǊ ƛƴ ǿŜƛƎƘǘ ȅƻǳ ƘŀǾŜ 

enough double stacked to fill a semi-truck.   Again you have avoided disposal cost and 

you sell all the plastics, you have expenses of labor, equipment, storage, and energy.  

The cost is about $40K.  

¶ Determine the types of plastics and what you can do with them.   

Slide 34: Documentation year over year 

¶ You see here from 2001 to 2009 diversion and cost savings 

¶ Each business is different, some want diversion and others want cost savings and diversion 

¶ This company wanted both. Over 9 years, saved over $26.9 Million dollars.  

 

Slide #35: Key learnings  
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¶ ²Ƙŀǘ Ŏŀƴ ǿƻǊƪ ŦƻǊ ƻƴŜ ƳŀǘŜǊƛŀƭ ǿƻƴΩǘ ǿƻǊƪ ŦƻǊ ŀƴƻǘƘŜǊ 

¶ Yƴƻǿ ȅƻǳǊ ƳŀǘŜǊƛŀƭΣ ƛŦ ȅƻǳ ŘƻƴΩǘ ƪƴƻǿ ŀǎƪ ŀǊƻǳƴŘΦ  {ŜƴŘ ǎŀƳǇƭŜǎ ǘƻ ŦŀŎƛƭƛǘƛes, take pictures and 

send via email.  Reach out.  They will ask if you know the volume.  

¶ Identify your low hanging fruit. Yours will be different than in this case study  

¶ Identify the equipment. There are other pieces of equipment out there.  Ask around.  There are 

experts ask for their help most will help you 

¶ Work on hard to recycle material and think outside the box.  

Slide 36: In Class Discussion 

Have students share their findings on the current status of the Zero Waste business research project.  
Share what the mission and social priorities are for the business and how they tie to Zero Waste. 
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Lesson #13: Introduction to Product 
Stewardship and Extended Producer 
Responsibility 

 

Lesson Description 

Learn the various definitions and recognize the importance of Product Stewardships and 
Producer Responsibility policies and programs for achieving Zero Waste 

¶ Learn the various forms of product stewardship (PS) and producer responsibility (EPR) policies 

that have been adopted around the world 

¶ Recognize that Product Stewardship and EPR are a necessary component of Zero Waste 

primarily related to difficult to handle material types 

 

Student Learning Outcomes 

By the end of this lesson, students will be able to: 

¶ (Knowledge Level) list at least five materials that generally require a producer responsibility 

policy to ensure safe and proper disposal/recycling 

¶ (Knowledge Level) identify countries that have implemented EPR 

¶ (Comprehension Level) describe the benefits to manufacturers when they take responsibility for 

their own products 
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Student Resources 

The following is a list of resources relevant to the lesson topic 

¶ WEBSITE: California Product Stewardship Council ς webpages on California EPR Legislative 

History: http://calpsc.org/policy-and-legislation/ca-epr-legislative-history/  

¶ WEBSITE: Container Recycling Institute: Tons of information on bottle bill policy and legislation: 

http://www.container-recycling.org/ 

¶ Upstream: Formerly the Product Policy Institute - http://upstreampolicy.org/ 

Reading:  

Read the Resolution adopted by The U.S. Conference of Mayors that was adopted June, 2015. 
http://usmayors.org/resolutions/83rd_Conference/displayresolution.asp?resid=83aReso0. A copy is also 
provided in the handouts section. 

Assignment: 

Project groups should identify a material found either locally or in the business they are 
working with that would benefit from either a product stewardship or EPR policy. This 
information can be included in the Zero Waste Community Plan as a local need. Prepare 
information that addresses the following: 

¶ Need for policy 

¶ Examples of other communities with similar policies 

¶ How the policy would be managed 

¶ If it requires a collection point 

¶ Ideas on how the policy would be funded (deposits, fees?) 

  

http://calpsc.org/policy-and-legislation/ca-epr-legislative-history/
http://www.container-recycling.org/
http://upstreampolicy.org/
http://usmayors.org/resolutions/83rd_Conference/displayresolution.asp?resid=83aReso050
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Instructor Slide Notes 

Slide #1: Title Slide ς Introduction to Extended Producer Responsibility 

Slide #2: In this Lessons 

By the end of this lesson, learners will be able to: 

¶ (Knowledge Level) list at least five materials that generally require a producer responsibility 

policy to ensure safe and proper disposal/recycling 

¶ (Knowledge Level) identify countries that have implemented EPR 

¶ (Comprehension Level) describe the benefits to manufacturers when they take responsibility for 

their own products 

Slide #3: Definition of Extended Producer Responsibility 

9ȄǘŜƴŘŜŘ tǊƻŘǳŎŜǊ wŜǎǇƻƴǎƛōƛƭƛǘȅΣ ƻǊ 9twΣ ƛǎ ŘŜŦƛƴŜŘ ŀǎ άŀ ǎǘǊŀǘŜƎȅ ǘƻ ǇƭŀŎŜ ŀ ǎƘŀǊŜŘ 
responsibility for end-of-life product management on the producers, and all entities involved in 
the product chain, instead of the general public; while encouraging product design changes that 
minimize a negative impact on human health and the environment at every stage of the 
product's lifecȅŎƭŜΦέ 

¢ƻ Ǉǳǘ ƛǘ ŀƴƻǘƘŜǊ ǿŀȅΣ Ƴƻǎǘ ƻŦ ǘƘŜ ŎƻƳǇŀƴƛŜǎ ǘƘŀǘ ƳŀƪŜ ǘƻȄƛŎ ŀƴŘ ǇǊƻōƭŜƳŀǘƛŎ ǇǊƻŘǳŎǘǎ ŀǊŜƴΩǘ 
paying a nickel to recycle them. In fact, they designed these products to be disposed, and 
ȅƻǳΩǊŜ ǇƛŎƪƛƴƎ ǳǇ ǘƘŜ ǘŀō ς ǿŜ ǘƘƛƴƪ ƛǘΩǎ ǘƛƳŜ ǘƻ ŎƘŀƴƎŜ ǘƘŀǘΦ  

The terms Extended Producer Responsibility and Product Stewardship can be used 
interchangeably.  

Slide #4: Increased Product Generation 

The issue is that more and more products and packaging are being generated and disposed.  
Additionally, problematic products and packaging that contain toxins, heavy metals and mixes 
of different materials are impossible to recycle and cost a ton to dispose of. Producers of these 
product and packaging carry no burden for the cost of ultimate disposal and they do not build 
in these costs in cheap products. 

¶ The total mineral, and food &yard trimmings waste streams have remained relatively flat.   

¶ But product waste has skyrocketed.   

¶ And as a result, the total has skyrocketed as well. 



LESSON #13: INTRODUCTION TO PRODUCT STEWARDSHIP AND EXTENDED PRODUCER 

RESPONSIBILITY 

INTRODUCTION TO SUSTAINABLE RESOURCE MANAGEMENT ς INSTRUCTOR GUIDE ς 2015 PAGE 139 

Slide #5: Disposable by Design 

One of the reasons for skyrocketing waste generation is that products are designed to be 
άŘƛǎǇƻǎŀōƭŜέΦ   

¢Ƙƛǎ ǎƘƛŦǘ ǘƻ ŘŜǎƛƎƴƛƴƎ ŦƻǊ ŘƛǎǇƻǎŀƭ ƳŜŀƴǎ ǘƘƛƴƎǎ ŀǊŜƴΩǘ ŘŜǎƛƎƴŜŘ ǘƻ ƭŀǎǘ ōǳǘ ƛƴǎǘŜŀŘ ǘƻ Ǌǳƴ ƻǳǘΣ 
be tossed away and replaced, with no regard to the consequences to local communities, the 
environment, and public health. 

Slide #6: Toxics 

Other materials that contain toxics are growing in numbers.  They are costly to keep out of 
landfills and in California, currently less than 10% of HHW are properly disposed and end up in 
landfills, incinerators and water systems. These include products like mercury switches, 
pharmaceuticals, pesticides, electronics and lighting. 

Slide #7: Sharps Waste & Pharmaceuticals 

Sharps (needles) and pharmaceuticals are very dangerous when improperly disposed.  More 
and more people are taking medications, including those administered at home with a needle 
or lancet.  These pose significant threat to humans, especially if placed in a bin bound for 
sorting at a recycling center or material recovery facility. Sharps are not toxic, but they are 
problematic and are now banned from landfills because of the danger posed.  However, 
banning sharps from landfills is not effective without a plan for collection and for funding the 
collection system. When medicines are thrown away or flushed they end up in water supplies 
which impact sea life as well as human life. 

Slide #8 ς Bay Area Pharmaceutical EPR 

On June 24, 2012, Alameda County adopted the Safe Drug Disposal Ordinance. This ordinance is 
based on the program in British Columbia, operated by many of the same pharmaceutical 
companies doing business in the U.S. This precedent setting ordinance was the first in the 
nation to hold pharmaceutical companies responsible for the safe collection and disposal of 
unused medications from the public, starting with a challenge by the pharmaceutical industry in 
December of 2012 and two appeals which resulted in the U.S. Supreme Court denying the 
request to hear the case on May 26, 2015. 

In 2010, San Francisco introduced a Safe Drug Disposal Ordinance. However, in 2012 the city 
chose to instead accept $110,000 from PhRMA and Genentech to fund a pilot project to collect 
data on the issue. In August 2013 the same two organizations provided another payment of 
$125,000 to fund the pilot project an additional year. A separate Safe Drug Disposal 
Information Ordinance was passed in May 2011 to supplement the PhRMA-funded pilot 
ǇǊƻƎǊŀƳ ōȅ ǊŜǉǳƛǊƛƴƎ ǇƘŀǊƳŀŎƛŜǎ ǘƘŀǘ ǿƻƴΩǘ Ƙƻǎǘ ŀ ōƛƴ ǘƻ ŀŘǾŜǊǘƛǎŜ ǘƘƻǎŜ ǘƘŀǘ ŘƻΦ 
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The Safe Medicine Disposal Pilot program has been well-utilized, with over 37,000 pounds 
collected in the first 26 months. 

Following the U.S. 9ǘƘ /ƛǊŎǳƛǘ /ƻǳǊǘ ƻŦ !ǇǇŜŀƭǎ ǊǳƭƛƴƎ ǳǇƘƻƭŘƛƴƎ !ƭŀƳŜŘŀΩǎ ƻǊŘƛƴŀƴŎŜΣ {ŀƴ 
Francisco Board President David Chiu reintroduced the Ordinance on October 21, 2014. Board 
President Chiu was elected to the California State Assembly in November 2014 and Supervisor 
London Breed became the author of the ordinance and was elected President of the Board of 
Supervisors. The ordinance was heard in committee on February 26th with a 3 ς 0 vote to move 
the ordinance to the full Board. The ordinance was heard before the full Board twice ς once on 
March 10, 2015 where it received an 11 ς 0 vote to adopt and again on March 17, 2015 where it 
received a second and final unanimous vote to adopt. San Francisco Mayor Edwin Lee signed 
ǘƘŜ ƭŜƎƛǎƭŀǘƛƻƴ ƻƴ aŀǊŎƘ нсΣ нлмр ŀƴŘ ǘƘŜ ƻǊŘƛƴŀƴŎŜΩǎ date of enactment is 30 days after 
signing. 

San Mateo County, California 

¶ Educational insert piece: A Prescription for Change: How Improperly Disposed Medications and 

Needles Are Affecting Our Community Health ς San Mateo County Environmental Health, 

6/2015 

¶ 4/28/15 ς Ordinance adopted on consent 

¶ County of San Mateo Board of Supervisors Meeting 4/14/15 ς Meeting video, San Mateo County 

YouTube Channel, 4/14/15 (Ordinance discussion begins 1:39:31) 

¶ Summary of Medication Disposal Consumer Survey Results ς San Mateo County [PDF] 

¶ Unwanted Medication Disposal Consumer Survey template [.docx] 

Santa Clara County, California 

5/19/15 ς Ordinance introduced at County of Santa Clara Board of Supervisors Meeting 
and passed by a 3-0 vote with two Supervisors recusing themselves due to pharmaceutical 
investments. 

Slide #9: Bans 

LŦ ǘƘŜǊŜ ƛǎ ƴƻ ǇƭŀƴΣ ǿŜ Ŏŀƭƭ ǘƘŀǘ άōŀƴ ǿƛǘƘƻǳǘ ŀ ǇƭŀƴΦέ  

The list of products banned from landfilling is long and getting longer.  Simply banning a 
product from landfilling does not solve the problem of product waste because: 

¶ They do not reduce volume, toxicity or illegal disposal 

¶ They do not create safe and convenient collection and recycling options 

¶ They place the burden of enforcement on local government 

¶ They place the burden of cost on ratepayers and taxpayer 
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Slide #10: Illegal Disposal 

Without policies or programs to deal with the disposal of all of these items, this is where they 
end up. Fluorescent lamps contain mercury. This photo was taken a year after the Universal 
Waste Ban went into effect.   In the Bay area alone, more than 13 million fluorescent bulbs like 
these are disposed of each year. 

Slide #11: Cradle to Cradle Systems Approach 

wŀǘƘŜǊ ǘƘŀƴ ōŀƴ ƳŀǘŜǊƛŀƭǎ ŦǊƻƳ ƭŀƴŘŦƛƭƭǎ ǿƛǘƘƻǳǘ ŀ ǇƭŀƴΣ ƭŜǘΩǎ ƳƻǾŜ ǘƻǿŀǊŘ tǊƻŘǳŎŜǊ 
Responsibility.  Producer Responsibility means whoever designs, produces, sells, or uses a 
product takes responsibility for minimizing the product's environmental impact throughout all 
stages of the products' life cycle.  And the party having the greatest ability to minimize impacts, 
the producer, has the most responsibility.   

Business can do a better and more cost-effective job than government at managing their own 
products ς the distribution systems are already in place.  

Manufactured product discards should be managed by producers or their agents. Local 
governments and private recyclers could then focus more on fostering opportunities to expand 
reuse, composting and recovery of recyclable materials and other beneficial uses. 

This idea is taking hold across the world.  Waste hauler associations are even coming to the EPR 
table as they realize that they have an important role to play in this new system -- ¢ƘŜȅ ŘƻƴΩǘ 
necessarƛƭȅ ƘŀǾŜ ǘƻ Ƙŀǳƭ ǘƻ ƭŀƴŘŦƛƭƭǎΣ ŀƴŘ ǘƘŜȅ ŘƻƴΩǘ ƴŜŎŜǎǎŀǊƛƭȅ ƴŜŜŘ ǘƻ ōŜ ǇŀƛŘ ōȅ ƭƻŎŀƭ 
governments.  There is a better way ς ƭŜǘΩǎ ǘŀƪŜ ŀ ƭƻƻƪΦ 

Slide #12: Producer Responsibility for Batteries 

A voluntary industry-financed program in the United States and Canada takes back 
rechargeable batteries and cell phones. The Rechargeable Battery Recycling Corporation is the 
right kind of program and a good start, but it lacks transparency and accountability.  Laws 
requiring recycling of these items are not enforced because local governments simply do not 
have the staff or the funding to do so. 

Consequently, only a small portion of discarded rechargeable batteries and cell phones are 
actually collected. 

Slide #13: Businesses Leading the Way 

Product Stewardship is beginning to have broader support among producers and retailers. 
Some manufacturers are ready to take back their products for recycling. Some retailers are also 
implementing take-back programs. This slide shows various business participating in either 
manufacturer or retailer take-back programs. 
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And there is still a role for government.  Laws are needed to provide manufacturers the level 
playing field they want.  These programs need standards, transparency and accountability to 
achieve desired results.  And they need legislative mandates to be accountable and effective. So 
ƭƛƪŜ ǿƛǘƘ ŀƭƭ ƛǎǎǳŜǎΣ ƎƻǾŜǊƴƳŜƴǘ ǎƘƻǳƭŘƴΩǘ Řƻ ŜǾŜǊȅǘƘƛƴƎΣ ōǳǘ ƛǘ ǎƘƻǳƭŘ Řƻ ǎƻƳŜǘƘƛƴƎΦ 

Slide #14: Manufacturer Benefits 

When manufacturers take responsibility for the recycling of their own products, they have 
noted significant benefits.  These are benefits to the bottom line of businesses, as well as to the 
environment.  Here are some of the benefits noted by businesses: 

¶ Use environmentally safer materials in the production process 

¶ Consume fewer materials in the production process 

¶ Design products to last longer and be more useful 

¶ Create safer recycling systems 

¶ Are motivated to keep waste costs down 

¶ No longer pass the cost of disposal to the government and the taxpayers 

Slide #15: CAT Testimonial 

There is industry support for EPR, too. Caterpillar is a major producer that has already 
recognized how EPR can positively impact their bottom line.  

Slide #16: Where is EPR Found 

Many countries are adopting EPR.  This is a list of the countries with formal policies in place. 

Slide #17: North America Product Stewardship Councils 

The shift to EPR is happening in North America and is being led by local governments on the 
West Coast. 

Both in Canada and here in the U.S., local governments are getting organized in product 
stewardship councils, like ours, and are pushing for a proactive producer responsibility 
approach.  There are councils in: 

¶ British Columbia, 

¶ Washington State and Oregon,   

¶ California 

¶ New York 

¶ Vermont 

¶ Texas. 

¶ Upper Midwest 
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Slide #18: WEEE Directive 

In Europe, the WEEE Directive passed in 2003 which required all producers of electrical waste 
and electronic equipment to be responsible for end-of-life management of all products.  When 
this passed it was the first of its kind.  Now, more and more countries have begun to follow 
suite with similar requirements. 

Slide #19: WEEE Directive Specifics ς European Electronic Waste 

This slide provides more details of the specifics of the WEEE Directive, including: 

¶ Producers must include all costs to collect, reuse and recycle their products 

¶ Cost of collection & recycling is invisibly included in cost of product 

¶ Clear labeling of product 

¶ Minimal standard of 50%-75% reuse or recycling of collected materials 

¶ Ban on hazardous substances such as lead, cadmium, mercury, hexavalent, chromium and 

.CwΩǎ 

¶ Producers are responsible for their own products 

¶ Convenient collection system 

¶ Wide range of electronic devices  

Slide #20: Green Dot Program 

PRO EUROPE s.p.r.l. (PACKAGING RECOVERY ORGANISATION EUROPE), founded in 1995, is the 
umbrella organization for European packaging and packaging waste recovery and recycling 
schemes which mainly use the "Green Dot" trademark as a financing symbol. In its primary role, 
PRO EUROPE is the general licensor of the "Green Dot" trademark.   

The "Green Dot" has evolved into a proven concept in many countries as implementation of 
Producer Responsibility. Industry in twenty-eight nations is now using the "Green Dot" as the 
financing symbol for the organization of recovery, sorting and recycling of sales packaging. 
Private-sector compliance schemes working toward this objective are today in place in twenty-
two EU member states, viz., Austria, Belgium, Bulgaria, Cyprus, Czech Republic, Estonia, France, 
Germany, Greece, Hungary, Ireland, Latvia, Lithuania, Luxembourg, Malta, Poland, Portugal, 
Romania, Slovakia, Slovenia, Spain, and Sweden as well as additional countries include Norway 
(as an EEA member), Croatia, Serbia, Macedonia, Israel and Turkey. Moreover, PRO EUROPE has 
concluded co-operation agreements with similar systems in UK (VALPAK) and Canada 
(Stewardedge). VALPAK and Stewardedge are taking care of the Green Dot in UK and the NAFTA 
region to ensure that all licensees of the Green Dot may use labeled packaging without 
problems throughout the world. 
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Slide #21: Green Dot 

ΨDǊŜŜƴ 5ƻǘΩ ǎȅǎǘŜƳǎ ƘŀǾŜ ōŜŎƻƳŜ ƛƴǘŜǊƴŀǘƛƻƴŀƭƭȅ ǊŜŎƻƎƴƛȊŜŘ ƳƻŘŜƭǎ ǘƘŀǘ ŎƻƴǘǊƛōǳǘŜ ǘƻ ǘƘŜ 
successful implementation of producer responsibility by the companies involved. When you see 
ǘƘŜ ΨDǊŜŜƴ 5ƻǘΩ ƻƴ ǇŀŎƪŀƎƛƴƎ ƛǘ ƳŜŀƴǎ ǘƘŀǘ ŦƻǊ such packaging, a financial contribution has 
been paid to a qualified national recovery organization, set up in accordance with the principles 
defined in EU Directive 94/62 on packaging and packaging waste and the respective national 
laws. 

¢ƻŘŀȅΣ ǘƘŜ ΨDǊŜŜƴ 5ƻǘΩ ƛǎ ǘƘŜ Ƴƻǎǘ ǿƛŘŜƭȅ ǳǎŜŘ ǘǊŀŘŜƳŀǊƪ ƛƴ ǘƘŜ ǿƻǊƭŘΦ aƻǊŜ ǘƘŀƴ мтлΣллл 
ŎƻƳǇŀƴƛŜǎ ŀǊŜ ƭƛŎŜƴǎŜŜǎ ƻŦ ǘƘŜ ΨDǊŜŜƴ 5ƻǘέ ǘǊŀŘŜƳŀǊƪΣ ǿƘƛƭŜ ƻǾŜǊ псл ōƛƭƭƛƻƴ ǇŀŎƪŀƎƛƴƎ ƛǘŜƳǎ 
are labeled annually with the symbol.  

Key facts 

¶ 31 member organizations active in 31 countries. 

¶ 28 packaging recovery organizations in 28 countries are using the Green Dot as their financial 

symbol. 

¶ About 170,000 companies are contributing licensees/members of PRO EUROPE member 

systems. 

¶ About 300 million inhabitants have access to separate collection financed by PRO EUROPE 

member systems. 

¶ !ōƻǳǘ псл ōƛƭƭƛƻƴ ǇŀŎƪŀƎƛƴƎ ƛǘŜƳǎ ŀǊŜ ȅŜŀǊƭȅ ƭŀōŜƭŜŘ ǿƛǘƘ ǘƘŜ ΨDǊŜŜƴ 5ƻǘΩΣ ŀ ǊŜƎƛǎǘŜǊŜŘ 

trademark in more than 170 countries. 

Slide #22: Product Stewardship Laws in California 

While most of the U.S. has been slow to adopt EPR legislation, California has been a leader.  
Today, CA has a number of progressive policies aimed at product stewardship and takeback of 
hard-to-handle materials.  This slide lists a few of the key laws. 

¶ AB 2020  - The Bottle Bill (1986) 

¶ SB 20 - Electronic Waste Recycling Act (2003) 

¶ AB 1343 - Paint Recovery Act (2010) 

¶ AB 2398 - Carpet Product Stewardship (2010) 

Slide #23: California Bottle Bill 

/ŀƭƛŦƻǊƴƛŀΩǎ .ƻǘǘƭŜ .ƛƭƭ ƛǎ ŀ ŘŜǇƻǎƛǘ ǎȅǎǘŜƳ ǿƘƛŎƘ ŎƻƭƭŜŎǘǎ ŀ ŦŜŜ ŦǊƻƳ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊ ŀǎ ǿŜƭl as 
a deposit from the purchaser.  Enacted un AB2020 in 1986, the bottle bill has undergone a 
number of revisions and currently works to eliminate the disposal of beverage containers by 
placing a significant value on each bottle through a redemption fee. 
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Slide #24: Bottle Bill Funding 

This slide identifies how the funding works that supports the system and management. 

Å California Redemption Value (CRV) 

ï Paid by Distributors on every container sold or offered for sale in CA 

ï Retailers charge CRV at point of purchase 

ï Consumers return empty containers to recyclers and receive refund 

Å Manufacturers also pay processing fees for recycling containers that have less scrap 

value than the cost of recycling 

Slide #25: Key Program Highlights 

Å CRV held in CA Beverage Container Recycling Fund (CBCRF) 

Å Deposit levels (since 2007) 

ï $0.05 for containers under 24 oz. 

ï $0.10 for containers 24 oz. or larger 

Å Includes beer, soda, juice, coffee and related beverages 

Å Does not include wine and spirits 

Å Does not include flexible packaging 

Slide #26: What Happens to Unredeemed Refunds? 

bƻǘ ŀƭƭ ōƻǘǘƭŜǎ ŀƴŘ Ŏŀƴǎ ƎŜǘ ǊŜŎȅŎƭŜŘΣ ǎƻ ǿƘŀǘ ƘŀǇǇŜƴǎ ǘƻ ǘƘŜ ŘŜǇƻǎƛǘǎ ǘƘŀǘ ŀǊŜƴΩǘ ǊŜŘŜŜƳŜŘΚ  
Well, for a while there was a huge surplus building, but as more and more people have started 
to recognize the importance of recycling, that surplus has begun to shrink.     

Unredeemed refunds are used for payments to: 

¶ Convenience zone recyclers 

¶ Other recyclers (buy-back centers, etc.) 

¶ Local curbside programs 

¶ Community collection programs 

¶ Incentives to encourage the quality and demand for recycled materials 

¶ Recycling grants to cities or others 

¶ Public education 

¶ Program administration 

¶ Recycling grants to local conservation corps 
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{ƭƛŘŜ ІнтΥ {ǳŎŎŜǎǎ ƻŦ /ŀƭƛŦƻǊƴƛŀΩǎ .ƻǘǘƭŜ .ƛƭƭ 

!ǎ ƴƻǘŜŘ ōȅ ǘƘƛǎ ƎǊŀǇƘΣ /ŀƭƛŦƻǊƴƛŀΩǎ ōƻǘǘƭŜ ōƛƭl has been successful.  This graph highlights the 
states with bottle bills, versus the states without bottle bills and the number of recycled 
containers.  The 11 states that have bottle bills recycle nearly 50% of all bottles in the U.S., with 
California in the lead. 

Slide #28: In-Class Discussion 

Before moving to the next slide, ask students to talk about their experience with recycling bottles.  Do 
they recycle?  Do they return the bottles for a refund of the deposit or do they put them in the recycle 
bin at home?  Ask students where they think most bottles get recycled. 

Slide #29: Where Do We Recycle 

This last slide helps answer the question posed during the class discussion. Most bottles are still 
recycled at a recycling center.  This is where the most money is paid.  It shows the importance 
that individuals still place on being able to get the most money for their items and therefore 
willing to take them to be recycledΦ  LǘΩǎ ŀƭǎƻ ǎƛƎƴƛŦƛŎŀƴǘ ōŜŎŀǳǎŜ Ƴƻǎǘ ƻŦ ǘƘŜ ǎŎŀǾŜƴƎƛƴƎ ŦƻǊ 
bottles and cans is redeemed at recycling centers.  Very little of the redemption is collected 
through curbside programs where residents place the bottles in a bin at their home for the 
hauler to collect.  This ƛǎ ƻƴŜ ƻŦ ǘƘŜ ǊŜŀǎƻƴǎ ǘƘŀǘ ŎǳǊōǎƛŘŜ ǊŜŎȅŎƭƛƴƎ ƛǎƴΩǘ ƴŜŎŜǎǎŀǊƛƭȅ ŦǊŜŜ 
because the high value commodity of beverage containers is very minimal. 

Slide #30: CASE STUDY: California Electronic Waste 

This slide presents a brief overview of SB20 which was the California bill requiring an electronic 
waste recovery system, which includes an advance recycling fee at the point of sale.  Go over 
bullets. 

¶ SB20 ς Places an ARF on TV monitors and computer displays.  

¶ Money collected from retailer by state organization 

¶ Used to pay 3rd party recycling organizations 

¶ No information flow between recyclers and producers 

¶ No reason for product redesign 

¶ No producer responsibility 

¶ Taxpayers foot cost to cover system shortages 

¶ 5ƻŜǎƴΩǘ ŎƻǾŜǊ ŀƴȅ other electronic devices  

{ƭƛŘŜ ІомΥ /ŀƭƛŦƻǊƴƛŀΩǎ {ǘǊŀǘŜƎƛŎ 5ƛǊŜŎǘƛǾŜ р 

California is planning for the future. The California Integrated Waste Management Board (now 
CalRecycle) became a state and national leader in EPR by adopting Strategic Directive 5 in 
February 2007, which makes EPR a core value of the Board. The directive goes even further by 
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stating specifically that the Board will:   
мύ {ŜŜƪ ǎǘŀǘǳǘƻǊȅ ŀǳǘƘƻǊƛǘȅ ǘƻ ŦƻǎǘŜǊ άŎǊŀŘƭŜ-to-ŎǊŀŘƭŜέ ǇǊƻŘǳŎŜǊ ǊŜǎǇƻƴǎƛōƛƭƛǘȅ !b5 нύ άŘŜǾŜƭƻǇ 
relationships with stakeholders that result in producer-financed and producer-managed 
ǎȅǎǘŜƳǎ ŦƻǊ ǇǊƻŘǳŎǘ ŘƛǎŎŀǊŘǎΦέ 

California is the first and only state in the U.S. to have adopted such a clear policy statement 
about EPR. 

Slide #32: 2008 ς 2010 Big Years for EPR in CA 

Following the signing of AB32 in 2006, then Governor Schwarzenegger continued his 
environmental policy initiatives by signing a comprehensive list of EPR legislation. There were a 
total of 7 new EPR laws signed between 2008 & 2010. Thanks to many people, including 
Governor Schwarzenegger, California has more EPR laws than any other state! 

1. Ag Pesticide Containers  

2. Recalled Products Take-Back 

3. Mercury Thermostat 

4. Green Chemistry 

5. Paint 

6. Carpet 

7. Brake Pads 

Slide #33: EPR and Zero Waste Communities 

9tw ƛǎƴΩǘ Ƨǳǎǘ ƘŀǇǇŜƴƛƴƎ ƛƴ ŎƻǳƴǘǊƛŜǎ ŀƴŘ ǎǘŀǘŜǎΧƛǘΩǎ ŀƭǎƻ ƘŀǇǇŜƴƛƴƎ ŀǘ ǘƘŜ ƭƻŎŀƭ ƭŜǾŜƭΦ  ²Ŝ ǎŀǿ 
in previous lessons that many communities across California have adopted policies to ban the 
use of polystyrene, plastic bags and even water bottles. These are some of the key connections 
ōŜǘǿŜŜƴ 9tw ŀƴŘ ǿƘȅ ƛǘΩǎ ǎǳǇǇƻǊǘǎ ǘƘŜ ƭƻŎŀƭ ŜŎƻƴƻƳȅΦ 

¶ Businesses take back products and packaging at no cost to the public 

¶ Advocate for state and national EPR policies 

¶ Incentive to redesign products to be less toxic and easier to reuse and recycle  

¶ 5ƻƴΩǘ ŜȄǇƻǊǘ ƘŀǊƳ ŀƴŘ ǇǊƻǇŜǊƭȅ ǊŜǳǎŜΣ ǊŜŎȅŎƭŜ ƻǊ ŎƻƳǇƻǎǘ  

¶ Support small, local businesses and nonprofits 

Slide #34: Product Policies Favored by Zero Waste Communities 

¶ Shared Funding of Takebacks for Reuse, Recycling & Composting (e.g., Advanced recycling 

fees/deposits) 

¶ Shared Responsibility ς Design & Implement Policies & Programs for Toxics and Problem 

Materials not currently marketable or usable 

¶ Redesign ς Redesigning products & packaging to be more sustainable is important goal  
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Slide #35: Benefits of Support from ZW Communities for EPR 

This slide lists how communities that support EPR can make an impact. 

¶ Multiplicity of local programs creates real pressure to develop more comprehensive 

programs at state and national level 

¶ Each community can target products of concern locally and only need to be concerned 

about how it impacts local businesses 

¶ ZW Communities help to set up State Product Stewardship Councils 

Slide #36: Local Government EPR 

Here is a map of local government EPR resolutions in California. 

A typical EPR resolution directs staff to integrate EPR take-back into local purchasing 
specifications and directs staff or contract lobbyists to advocate for statewide producer 
responsibility legislation and policies.  It is CRITICAL that local government can quickly advocate 
for EPR when bills are in the legislative process.  The map shows: 

¶ Counties in a local government association that has passed an EPR resolution 

¶ Counties that have individually passed an EPR resolution 

¶ Cities that have passed an EPR resolution  

Slide #37: California Product Stewardship Council 

The CA Product Stewardship Council or CPSC is a leader in initiating and advocating for stronger 
product stewardship policy in CA.  Their website, http://calpsc.org/ has a wealth of information 
on various policies in California.

http://calpsc.org/
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Lesson #14: Zero Waste Economics 

 

Lesson Description 

Understand various economic issues required to successfully implement Sustainable Resource 
Management and how Zero Waste can work to grow local economies, including: 

¶ How to harness the avoided costs of garbage collection and disposal as the engine of change for 

Zero Waste 

¶ Different public and private sector financing approaches to fund Zero Waste programs  

¶ Clauses for Requests for Proposals (RFP), contract structures and incentives such as revised 

garbage rate structures that can be used to stimulate waste generators, haulers, processors and 

disposal facilities to reduce wasting and increase reuse, recycling and composting 

¶ Economic analyses of program costs and benefits, and developing budgets for short- and long-

term planning 

¶ How reducing waste has a positive impact on local economies, including job creation 

 

Student Learning Outcomes 

By the end of this lesson, students will be able to: 

¶ (Knowledge Level) identify 3 incentives that communities can adopt to stimulate generators, 

haulers, processors and/or disposal facilities to reduce wasting and increase reuse, recycling and 

composting 

¶ (Comprehension Level) describe how to harness the avoided costs of garbage collection and 

disposal as the engine of change for Zero Waste 

¶ (Application Level) examine how a garbage rate structure can incentivize waste reduction.  
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Student Resources 

The following is a list of resources relevant to the lesson topic 

¶ Practical Recycling Economics - A reference and instructional manual with specific information, 

tools and strategies to make municipal recycling programs more cost-effective. 

http://anjr.com/resources/EconomicsManual.pdf 

¶ WasteWise Resource Management Website - Resource management aligns waste reduction 

goals and compensation structures for waste and recycling contracts based on performance 

rather than the volume of waste disposed. 

http://www.epa.gov/epawaste/conserve/smm/wastewise/wrr/rm.htm 

¶ Incentive Programs for Local Government Recycling and Waste Reduction - Local governments 

can influence the economics of the marketplace by the way they structure garbage collection 

rates, franchise fees, AB 939 fees, permit fees, business taxes, and tax, fee, or cost avoidance. 

http://www.calrecycle.ca.gov/LGCentral/Library/Innovations/Incentives/ 

¶ Rate Structure Design: Setting Rates for a Pay-As-You-Throw Program - This booklet 

demonstrates how to set Pay-As-You-Throw garbage rates with sample calculations, case 

studies, and useful tips.  http://www.epa.gov/osw/conserve/tools/payt/tools/rsd.htm 

¶  άLƴƴƻǾŀǘƛƻƴǎέ /ŀǎŜ {ǘǳŘƛŜǎ ƻƴ άLƴŎŜƴǘƛǾŜǎΣέ ά.ǳǎƛƴŜǎǎ wŜŎȅŎƭƛƴƎ tƻƭƛŎƛŜǎΣέ άhǊƎŀƴƛŎǎ tƻƭƛŎƛŜǎΣέ 

ŀƴŘ ά/ϧ5 tƻƭƛŎƛŜǎέΥ www.ciwmb.ca.gov/LGLibrary/Innovations/default.htm  

¶ ²ŀǎǘŜ ²ƛǎŜ άwŜǎƻǳǊŎŜ aŀƴŀƎŜƳŜƴǘέΥhttp://www.epa.gov/epaoswer/non-

hw/reduce/wstewise/wrr/rm.htm  

¶ Jobs Related: 

o http://www.epa.gov/statelocalclimate/documents/pdf/CPPD_CE_WD_PPT_4-28-09.pdf 

o Returning to Work: http://www.masspirg.org/news/map/cri-releases-new-report-

%E2%80%9Creturning-work 

o /ŀƭƛŦƻǊƴƛŀΩǎ DǊŜŜƴ 9ŎƻƴƻƳȅΥ http://www.coeccc.net/green/ 

o Recycling and Materials Management Occupations in California: full report: 

http://www.coeccc.net/Environmental_Scans/rr-mgmt_scan_ca_13.pdf or executive 

summary: http://www.coeccc.net/documents/kf_rr-mgmt_ca_13.pdf 

o Recycling Means Business, Institute for Local Self Reliance: http://ilsr.org/recycling-

means-business/  

Reading 

wŜŀŘ ǘƘŜ YŜȅ CƛƴŘƛƴƎǎ ŀƴŘ 9ȄŜŎǳǘƛǾŜ {ǳƳƳŀǊȅ ƻŦ άaƻǊŜ WƻōǎΣ [Ŝǎǎ tƻƭƭǳǘƛƻƴΥ DǊƻǿƛƴƎ ǘƘŜ 
wŜŎȅŎƭƛƴƎ 9ŎƻƴƻƳȅ ƛƴ ǘƘŜ ¦Φ{ΦέΣ ōȅ ¢Ŝƭƭǳǎ LƴǎǘƛǘǳǘŜΦ 
http://www.tellus.org/pub/More%20Jobs,%20Less%20Pollution%20-
%20Growing%20the%20Recycling%20Economy%20in%20the%20US.pdf  

http://anjr.com/resources/EconomicsManual.pdf
http://www.epa.gov/epawaste/conserve/smm/wastewise/wrr/rm.htm
http://www.epa.gov/osw/conserve/tools/payt/tools/rsd.htm
http://www.ciwmb.ca.gov/LGLibrary/Innovations/default.htm
http://www.epa.gov/epaoswer/non-hw/reduce/wstewise/wrr/rm.htm
http://www.epa.gov/epaoswer/non-hw/reduce/wstewise/wrr/rm.htm
http://www.epa.gov/statelocalclimate/documents/pdf/CPPD_CE_WD_PPT_4-28-09.pdf
http://www.masspirg.org/news/map/cri-releases-new-report-%E2%80%9Creturning-work
http://www.masspirg.org/news/map/cri-releases-new-report-%E2%80%9Creturning-work
http://www.coeccc.net/green/
http://www.coeccc.net/Environmental_Scans/rr-mgmt_scan_ca_13.pdf
http://www.coeccc.net/documents/kf_rr-mgmt_ca_13.pdf
http://ilsr.org/recycling-means-business/
http://ilsr.org/recycling-means-business/
http://www.tellus.org/pub/More%20Jobs,%20Less%20Pollution%20-%20Growing%20the%20Recycling%20Economy%20in%20the%20US.pdf
http://www.tellus.org/pub/More%20Jobs,%20Less%20Pollution%20-%20Growing%20the%20Recycling%20Economy%20in%20the%20US.pdf
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Assignment: 

This is a group project for the Zero Waste community project group. Using the job data learned 
through the lesson PPT, prepare an estimate of how many additional local jobs could be 
created if the selected community were to increase diversion.  Use milestones such as 50, 65%, 
75%, 90% to determine an increase in jobs as the community works toward Zero Waste.  Make 
sure to include this information in the Zero Waste Community Plan. 
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Instructor Slide Notes 

Slide #1: Title Slide: Zero Waste Economics 

Slide #2: In This Lesson 

By the end of this lesson, learners will be able to: 

¶ Identify 3 incentives that communities can adopt to stimulate generators, haulers, processors 

and/or disposal facilities to reduce wasting and increase reuse, recycling and composting. 

¶ Describe how to harness the avoided costs of garbage collection and disposal as the engine of 

change for Zero Waste. 

¶ Examine how a garbage rate structure can incentivize waste reduction. 

Slide #3: Zero Waste Economics 

This lesson will discuss four primary areas that are tied to the economics of Zero Waste 
programs.  Three are tools to accomplish Zero Waste, and more Jobs is one of the great 
outcomes of moving to Zero Waste. 

¶ Contracts and Incentives 

¶ Keys to Funding 
¶ Zero Waste Purchasing 

¶ Job Impacts 

Slide #4: The Role of Local Government 

Government plays a critical role in the oversight, enforcement and management of all systems 
related to wastes. While Zero Waste seeks to greatly reduce and eventually eliminate wasting 
of resources, this goal is not achievable without significant influence, support, guidance and 
participation for the government sectors.   

Government agencies play a role at all levels, including Federal, state, regional and local. 
DƻǾŜǊƴƳŜƴǘΩǎ ǊƻƭŜ ƛǎ ǇǊƛƳŀǊƛƭȅ ŦƻŎǳǎŜŘ ƻƴΥ 

¶ Program Design 
¶ Contracting 
¶ Fees and Taxes 
¶ Policies and Regulations 

Slide #5: Collection System Options 

Contracting for collection services of recyclables, compostables and residuals is done mostly at 
the local level.  In some cases it is also done through regional agencies like the county, Joint 
tƻǿŜǊ !ǳǘƘƻǊƛǘȅΩǎ όWt!ύΣ ²ŀǎǘŜ aŀƴŀƎŜƳŜƴǘ !ǳǘƘƻǊƛǘƛŜǎ ό²a!ύ ƻǊ ƻǘƘŜǊ ǎƛƳƛƭŀǊ ƻǊƎŀƴƛȊŀǘƛƻƴΦ 
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Regardless of who contracts for services, these services generally fall under a franchise system, 
open market system or self-haul system. 

Franchise Systems can be either exclusive, meaning a single hauler, or non-exclusive, meaning 2 
or more haulers.  Franchise systems are administered through a formal contract which typically 
includes a number of contractual responsibilities.  These clauses may include: 

¶ Payments of fees to the City (gross receipts, franchise fee, AB939 fee) 

¶ Minimum diversion requirements 
¶ Free services to government facilities 

¶ Reporting requirements 
¶ AB939 indemnification 

Under an open market system, the oversight agency may opt to use a permit system or simply a 
license system.  A permit generally requires that haulers pay some sort of fee (as noted above), 
provide reporting, show proof of insurance and be in compliance with city regulations.  These 
requirements can be similar to that of a franchise system, but DO NOT include the lengthy 
formal contract process.  A license system is generally the least complex and may only require 
the purchase of a business license to operate. 

Self-haul is simply that, a system that allows (or perhaps requires) businesses and home owners 
to haul their own materials. 

Slide #6: Contracting Goals 

Regardless of the system chosen, the contracting agency needs to identify and clearly 
communicate all contracting goals.  

¶ Specify the services you want from your contractor 

¶ Specify what happens if it is not done right 
¶ Offer incentives as rewards 

Slide #7: Key Contract Clauses 

As mentioned just a few slides ago, contracts for hauling services generally contain a number of 
clauses that obligate the parties to specific terms and conditions.  As the goal to move towards 
Zero Waste becomes a priority, it is important for contracting agencies to shift terms and 
conditions to include those that encourage recycling, composting, reuse and discourage 
landfilling and incineration.  Clauses that help stimulate a Zero Waste system include: 

¶ Waste diversion performance standards  

¶ Higher compensation for tons recycled than tons landfilled  

¶ Performance incentives & penalties  

¶ Innovations and new services during contract  

¶ Public outreach and notice requirements  
¶ Reporting & review requirements  

¶ Reporting & Review Requirements 
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Slide #8: Incentives for Single Family Residents 

Standard residential services typically include the cost of all services in one lump 
sum.  Residents are generally provided a basic level of service.  In some cities this can include 
unlimited set out of trash.  In other areas, residents are provided a cart for trash and other 
materials.  .ȅ ŀƭƭƻǿƛƴƎ ǊŜǎƛŘŜƴǘǎ ǘƘŜ άōǳƭƪέ ǊŀǘŜ ŦƻǊ ǘǊŀǎƘ ŎƻƭƭŜŎǘƛƻƴ ǘƘŜǊŜ ƛǎ ƴƻ ƛƴŎŜƴǘƛǾŜ ǘƻ 
reduce waste and encourage recycling and composting.  A Pay As You Throw (PAYT) System 
incentivizes residents to decrease waste in return for a reduced cost for service.  Often times a 
PAYT system will charge substantially higher rates for more volume.  This is similar to electric 
and water bills where the 1st tier rates are lower, but each subsequent tier the rate increases. 

Slide #9: Types of PAYT Programs 

This slide highlights a couple variations of PAYT systems.  The draw-back to going with a PAYT 
system can be the monitoring of the various levels because the services are not 
standardized.  The options show here are some examples of how communities with PAYT have 
been able to incorporate the volume-based rates. 

¶ Cans: Residents pay higher fees for larger containers 

¶ Bags: Residents pay a fee for garbage bags 

¶ Stickers: Residents pay for stickers affixed to bags/containers 

Slide #10: Incentives for Businesses 

These are a few examples of different incentives that communities have adopted to provide 
incentives to average businesses to encourage them to waste less and reuse, recycle and 
compost more. As a condition of a contract, franchise or ordinance, communities could: 

¶ Require Hauler to provide both recycling & trash service - require all waste haulers to also 
provide recycling service whenever they offer trash service 

¶ Require equal recycling and garbage service - require that there may equal size bins for both 
recycling and garbage service, and that they be collected at the same frequency.  This should 
encourage businesses to keep recyclables out of the garbage and recycle 50% of their discarded 
materials. 

¶ Require Hauler offer recycling services ŦƻǊ άŦǊŜŜέ ǘƻ ōǳǎƛƴŜǎǎŜǎΣ ƻǊ ŀǘ ŀ ŘƛǎŎƻǳƴǘ ƻŦ ƎŀǊōŀƎŜ ǊŀǘŜǎ 
- ǘƘƛǎ ƛǎ ŀƭǎƻ ƪƴƻǿƴ ŀǎ άōǳƴŘƭƛƴƎέ ƻŦ ǊŀǘŜǎΣ ǿƘŜǊŜ ǘƘŜ Ŏƻǎǘ ƻŦ ǊŜŎȅŎƭƛƴƎ ǎŜǊǾƛŎŜ ƛǎ ŎƻƴǎƛŘŜǊŜŘ ŀǎ 
ǇŀǊǘ ƻŦ ǘƘŜ ƘŀǳƭŜǊΩǎ Ŏƻǎǘǎ ǿƘŜƴ ǎŜǘǘƛƴƎ ǘƘŜ ǊŀǘŜǎ ŦƻǊ ƎŀǊōŀƎŜΦ Lƴ ŀ ½ŜǊƻ ²ŀǎǘŜ ǿƻǊƭŘΣ ǘƘŜ Ŏƻǎǘ ƻŦ 
recycling services need to be paid for through rates, preferably set at a lesser rate than for the 
cost of garbage collection to maintain an incentive to recycle.  

¶ hŦŦŜǊ άŎǳǊōǎƛŘŜέ ǊŜŎȅŎƭƛƴƎ άŦǊŜŜέ ǘƻ ǎƳŀƭƭ ōǳǎƛƴŜǎǎŜǎ - Many small businesses produce no more 
than the amount and types of materials as single family households.  And many of those small 
businesses are located on the way to collecting from single family households.  So some 
communities ask their haulers to collect materials from small businesses, in the same trucks as 
curbside recycling trucks, as long as they stay within the guidelines of the same types and 
amounts of materials. 

¶ Require recycling of C&D and space for containers - Ordinances often require all contractors and 
developers to achieve a certain recycling rate as a condition of getting their building or 
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demolition permit, for projects over a certain minimum size.  Other Ordinances often require 
that sufficient space for both recycling and trash containers are included in enclosures as a 
condition of new building permits and plans. 

¶ Require business to keep recyclables out of trash - Some communities have found that this type 
ƻŦ άōŀƴέ ƻŦ ǊŜŎȅŎƭŀōƭŜǎ ŦǊƻƳ ǘǊŀǎƘ Ŏŀƴ ōŜ ŀƴ ŜŦŦŜŎǘƛǾŜ ǘƻƻƭ ǘƻ ƎŜǘ ōǳǎƛƴŜǎǎŜǎ ǘƻ ŦƻŎǳǎ ƻƴ 
recycling. 

Slide #11: Incentives for Franchised Haulers 

¢ǊŀŘƛǘƛƻƴŀƭƭȅΣ ǿŀǎǘŜ ƘŀǳƭŜǊǎ ƘŀǾŜ ƳŀŘŜ ǘƘŜ Ƴƻǎǘ ƳƻƴŜȅ ƻƴ Ƙƻǿ ƳǳŎƘ άǘǊŀǎƘέ ǎŜǊǾƛŎŜ ƛǎ 
subscribed to.  This type of rate structure creates an incentive for MORE TRASH.  More recent 
years have seen a growing number of requirements that haulers add FREE recycling and FREE 
ƻǊƎŀƴƛŎǎ ŎƻƭƭŜŎǘƛƻƴǎΧ²Ƙŀǘ ŘƻŜǎ ǘƘŀǘ ŘƻΚ  It further discourages the promotion of these free 
ǎŜǊǾƛŎŜǎΦ LǘΩǎ ǳƴŦŀƛǊ ǘƻ ǊŜǉǳƛǊŜ ƘŀǳƭŜǊǎ ǘƻ ƛƳǇƭŜƳŜƴǘ ǇǊƻƎǊŀƳǎ ǘƘŀǘ ǿƛƭƭ ƘǳǊǘ ǘƘŜ ōƻǘǘƻƳ ƭƛƴŜ ŀƴŘ 
expect them to do so with 100% support and effort.  New contract terms that allow haulers to 
strive for high revenue and profits through positive actions is critical.  These types of incentives 
might include: 

¶ Pay on the basis of tons recycled or inversely to the amount landfilled  
¶ Let haulers keep all recycling revenues  

¶ Require haulers to take C&D to recycling facilities 

¶ ά!ƭƭƻǿέ Ŏƻǎǘǎ ƻŦ ŀƭƭ ǊŜŀǎƻƴŀōƭŜ ǿŀǎǘŜ ǇǊŜǾŜƴǘƛƻƴΣ ǊŜǳǎŜΣ ǊŜŎȅŎƭƛƴƎ ŀƴŘ ƳŀǊƪŜǘ ŘŜǾŜƭƻǇƳŜƴǘ 
initiatives, including outreach 

Slide #12: Incentives for All Haulers 

Similar to the previous slide, here are more examples of ways to incentivize haulers: 

¶ Decrease Franchise Fees as Waste Diversion Increases 

¶ Lower franchise fee if they have a City-approved recycling program  

¶ 9ȄŜƳǇǘ ǊŜŎȅŎƭŀōƭŜǎ ǊŜǾŜƴǳŜǎ ŦǊƻƳ άƎǊƻǎǎ ǊŜŎŜƛǇǘǎέ  

¶ Require waste diversion goal   
¶ Require waste diversion plans 

Slide #13: Funding Zero Waste 

[ŜǘΩǎ ƳƻǾŜ ƻƴ ǘƻ ŦǳƴŘƛƴƎΦ  The idea of Zero Waste poses an interesting dilemma with most 
franchise or permit systems.  As waste is reduced and recycling/composting increases, what 
funding mechanisms are in place to cover the cost of services?  For instance, look at a typical 
contract that charges for trash and then provides free recycling and composting.  If 90% of what 
was collected has moved to recycling and composting, and only 10% falls under billable trash 
services, how will the hauler afford to still operate the same number of trucks, and pay drivers 
and operate administratively?  And if the contracting agency is counting on a fee from the 
hauler gross receipts to monitor and oversee the citywide programs, how will it be able to 
continue to do so if 90% of the revenues are cut?   

These issues have caused many contracting agencies and haulers to get together and discuss: 
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¶ If there is no garbage, what do you charge for?  

¶ If there are NO landfills, there are no landfill tipping fees! 

¶ BUT, there are still operational costs for collection, labor, processing and managing the system 

Slide #14: Recycling Revenues 

Recycling revenues are one key to funding Zero Waste.  California has some of the best 
ƳŀǊƪŜǘǎΣ όŀƭǘƘƻǳƎƘ ƳŀǊƪŜǘǎ Ŏŀƴ ōŜ ǾǳƭƴŜǊŀōƭŜ ǘƻ ŘǊŀƳŀǘƛŎ ǎǿƛƴƎǎ ƛŦ ƭƻŎŀƭ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ƛǎƴΩǘ 
built).  Currently, California ships most all recyclables to China.  A key reason to build 
infrastructure is to make programs secure and stable (and to create local mfg jobs). 

Besides revenue from the sale of recyclables, California offers additional monies in the forms of 
grants and loans for recycling infrastructure that can offset or lower the cost of expensive 
equipment like trucks and bins.  There are also additional fees rebated from the Beverage 
Container fund and there are grants available from used tire and oil funds.  Lastly, one of the 
best forms of funding is the reduction in landfill/incineration tipping fees (costs to dispose of 
materials at those facilities). Tipping fees can represent as little as 10% to as much as 50% of 
ǘƘŜ ǘǊŀǎƘ ŎƻƳǇŀƴȅΩǎ ƻǾŜǊŀƭƭ ŜȄǇŜƴǎŜǎΦ  Reducing these fees can be a substantial motivator to 
the hauler, and to the generator of those materials if those savings are shared. 

Slide #15: Keys to Funding ς Garbage Rates 

When communities set the rates for garbage for exclusive contracts trash haulers have with 
cities, the cities evaluate what all the costs for service are, then figure out how high garbage 
rates need to be set to generate enough revenue to cover all those costs.  ¢ƘŀǘΩǎ ŎŀƭƭŜŘ 
ŜǎǘŀōƭƛǎƘƛƴƎ ǘƘŜ άwŀǘŜ .ŀǎŜΦέ ²Ƙŀǘ ƛǎ ŀƭƭƻǿŜŘ ǘƻ ōŜ ŎƻǾŜǊŜŘ ōȅ ǘƘŜ wŀǘŜ .ŀǎŜ ŀǊŜ ǘƘŜ άŀƭƭƻǿŀōƭŜ 
ŎƻǎǘǎΦέ /ƻƳƳǳƴƛǘƛŜǎ ǎŜǘǘƛƴƎ rates can allow for all reuse, recycling and composting costs to be 
άŀƭƭƻǿŀōƭŜέ ƛƴ ǘƘŜ άwŀǘŜ .ŀǎŜΦέ  Avoided collection and disposal costs are what were described 
in the Tipping Fees discussion on the last slide.  Another way of looking at that is that individual 
businesses can save a lot of money by being more careful about the size of containers and the 
frequency of pickup for trash, recycling and composting containers.  ¢Ƙƛǎ ƛǎ ŀƭǎƻ ƪƴƻǿƴ ŀǎ άǊƛƎƘǘ 
ǎƛȊƛƴƎέ - to design the size and frequency based on the average needs of the business, and then 
to order additional service only as needed.  Communities can generate additional revenues by 
levying fees on the disposal of materials at landfills, transfer stations or incinerators, if those 
are located in their jurisdiction.  ¢ƘƻǎŜ ŀǊŜ ƪƴƻǿƴ ŀǎ άǎǳǊŎƘŀǊƎŜǎέ ƻƴ ǘƘŜ ǘƛǇǇƛƴƎ ŦŜŜǎΦ 

Slide #16: Keys to Funding ς Fees & Taxes 

Communities can generate additional revenues by levying fees or taxes on the collection of 
materials in addition to fees or taxes at landfills, transfer stations or incinerators.    The State 
law known as AB939 specifically allowed communities to levy what have become known as 
ά!.фоф CŜŜǎέ ƻƴ ŎƻƭƭŜŎǘƛƻƴΣ ǘǊŀƴǎŦŜǊ ƻǊ ŘƛǎǇƻǎŀƭ ŦŀŎƛƭƛǘƛŜǎΣ ŀǎ ƭƻƴƎ ŀǎ ǘƘŜ ǊŜǾŜƴǳŜǎ ŦǊƻƳ ǘƘƻǎŜ 
fees are dedicated to implementation of programs to reduce waste and reuse, recycle or 
compost more.  Cities have also provided franchises to allow a limited number of haulers to 
operate in their cities, and for that authority, haulers provide a percentage of their revenues to 
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the City (typically about 10% of gross revenues in CA).  Business taxes may be levied on solid 
waste facilities based on the amount of business activity represented by the tons of materials 
they handle.  Some communities have added taxes paid by each taxable parcel in the 
community to help pay for recycling programs. If communities are the location of recycling or 
waste handling facilities, they sometimes get paid a fee from the business running those 
ƻǇŜǊŀǘƛƻƴǎ ǘƻ ǘƘŀƴƪ ǘƘŜ ŎƻƳƳǳƴƛǘȅ ŦƻǊ άƘƻǎǘƛƴƎέ ǘƘŜƳΣ ŀǎ ǘƘŜǎŜ facilities are often not 
welcomed by the community. There have been a number of propositions adopted restrict how 
these fees are adopted or increased, usually requiring notification of all voters in the 
community before fees are adopted or increased (Proposition 218 requires that type of 
approach). 

Slide #17: Keys to Funding ς Mitigation Fees 

One of the most exciting new funding sources is revenue from the Cap and Trade Program, 
designed to mitigate their creation of Greenhouse Gases (GHGs).  Businesses that cannot meet 
environmental standards can buy the right to continue their level of pollution as long as 
another business exceeds the environmental standards. Those businesses trade through an 
auction process what those rights are worth to each of the participating businesses.  In the 
course of that trade, the State government gets a portion of the revenues from the sale of 
those authorities.  ¢ƘƻǎŜ ŀǊŜ ƪƴƻǿƴ ŀǎ άŎŀǇ ŀƴŘ ǘǊŀŘŜέ ǊŜǾŜƴǳŜǎΦ  In 2014-15, over $60 million 
was generated to help fund composting facilities in California.  These revenues are expected to 
increase each year in the future. 

Similar efforts have been done in the past to offset (or mitigate) the costs of environmental 
impacts. Planning Departments negotiate with developers all the time to identify clearly what 
environmental costs of new development is going to be, and if those environmental impacts 
cannot be reduced, how they will pay for mitigating those impacts.  In some conditions of 
Planning permits (known as Conditional Use Permits), projects have been told to provide 
additional recycling services to mitigate some of their environmental impacts. In other 
communities, when there have been environmental issues brought to court, judges have fined 
polluters found guilty and asked them to dedicate the fines paid for environmental projects in 
the community, such as recycling. 

Slide #18: Keys to Funding ς Grants 

There are many grant funds available. CalRecycle has oil, tire and bottle recycling funds 
available.  There are many economic development funding and incentives programs that most 
local economic development offices can help recyclers to use. Local Conservation Corps are 
funded by CalRecycle to help on recycling programs around the state.  The state and federal 
Agriculture Departments have funded Zero Waste programs, including composting facilities, 
and the Del Norte Zero Waste Plan (the Forestry Division of the Federal Department of 
Agriculture viewed Zero Waste as a way to help Del Norte County offset the loss of 44 paper 
mills in the 1990s, by generating new jobs and business opportunities through Zero Waste). 
State and Federal Energy departments have developed many financing programs and incentives 
to support the production of renewable energy.  There are over 50 projects in California of 
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anaerobic digesters to produce energy by digesting discarded food scraps, largely stimulated by 
a variety of these incentives. Air Resources Boards around California have provided grants to 
stimulate the conversion of garbage and recycling trucks to CNG, as cleaner burning fuels.  And 
local, state and national foundations are particularly interested in funding sustainability and 
climate change initiatives. 

Slide #19: Keys to Funding ς Indirect 

One of the easiest ways for communities to fund new initiatives is to adopt policies and rules 
that guide investments of the private sector.  Product Stewardship policies are a good example 
of that as are encouraging or mandating existing recyclers and generators to help meet 
diversion goals as noted in earlier slides about incentives for businesses and recyclers.  Local 
governments are also major purchasers of products and services, and by specifying things like 
use of recycled content (e.g. compost and mulch for landscaping of buildings, and use of 
recycled rubberized asphalt in the paving of roads) or the takeback of products and packaging 
in City contracts, communities can advance Zero Waste goals. There are some more examples 
in the next slide on Zero Waste Purchasing.  Labeling and Certification of businesses as Zero 
Waste and products as sustainable are starting to have an impact in the marketplace to 
encourage businesses to do the right thing.   

Slide #20:  Zero Waste Purchasing 

This lesson will end with looking at a key tool for reshaping the marketplace by making strategic 
choices when purchasing products and services.  When Wal-Mart adopted a goal of Zero Waste, 
ƛǘ ǘǳǊƴŜŘ ǘƻ ƛǘǎ ǎǳǇǇƭƛŜǊǎ ŀƴŘ ǎŀƛŘ άƘƻǿ ŀǊŜ ȅƻǳ ƎƻƛƴƎ ǘƻ ƎŜǘ ǳǎ ǘƘŜǊŜΚέ ¢ƘŜȅ ǘƘŜƴ ǿƻǊƪŜŘ ǿƛǘƘ 
their suppliers to develop new specifications and requirements, innovative solutions, and have 
already diverted over 80% of their materials from landfills and incinerators.   

These ideas apply to both public and private purchasing practices. 

Slide #21: Zero Waste Purchasing  

These are 10 ideas that were developed by Alicia Culver of the Responsible Purchasing Network 
to highlight ways purchasing practices and policies could help get to Zero Waste. 

¶ Adopt Precautionary Principle for municipal purchases 

¶ Purchase Zero Waste products and services 

¶ Avoid single use products and packaging 

¶ Return to vendors wasteful packaging  

¶ Reduce packaging and buy in larger units  

¶ Use reusable shipping containers  

¶ Purchase reused, recycled and compost products  

¶ Buy remanufactured equipment 

¶ Lease, rent and share equipment  
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¶ Buy durables (using life-cycle cost analyses) 

¶ Encourage businesses and Institutions to follow 

Slide #22: Zero Waste Partnership with Suppliers 

wƛŎƻƘ 9ƭŜŎǘǊƻƴƛŎǎ ŎƻƛƴŜŘ ǘƘŜ ƛŘŜŀ ƻŦ άр wǎέΦ  In addition to Reduce, Reuse, and Recycle, they 
ŀŘŘŜŘ άwŜŦǳǎŜέ ŀƴŘ άwŜǘǳǊƴΦέ Lƴ ǘƘŜƛǊ ǇǳǊŎƘŀǎƛƴƎ ǎǇŜŎƛŦƛŎŀǘƛƻƴǎΣ ǘƘŜȅ ŎƻƳƳǳƴƛŎŀǘŜŘ ǘƻ ǘƘŜƛǊ 
ǎǳǇǇƭƛŜǊǎ ǘƘŀǘ ǘƘŜȅ ŘƛŘƴΩǘ ǿŀƴǘ ǘƘŜƳ ǘƻ ǇǊƻǾƛŘŜ ŀƴȅǘƘƛƴƎ ǘƻ wƛŎƻƘ ǘƘŀǘ ǿƻǳƭŘ ōŜ ǿŀǎǘŜŘΦ  And if 
ǘƘŜ ǎǳǇǇƭƛŜǊǎ ŎƻǳƭŘƴΩǘ ŦƛƎǳǊŜ ƻǳǘ Ƙƻǿ ƴƻǘ ǘƻ ǿŀǎǘŜ ǘƘƛƴƎǎΣ wƛŎƻƘ ŀǎƪŜŘ ǘƘŀǘ ǘƘŜȅ ǘŀƪŜ ǘƘŜ 
discarded materials back (return to vendor). This helped them explain what and how Reduce 
and Reuse meant to their line workers and suppliers in a clear way. 

Slide #23: Jobs and Zero Waste 

One of the most important economic issues that has faced the U.S. in recent years is the high 
unemployment rate.  Looking for new ways to create jobs is a primary focus at all levels of 
government.  So how does reducing landfilling and incineration, and the associated jobs impact 
ƻǳǊ ŜŎƻƴƻƳȅΚ ²ŜƭƭΣ ƭŜǘΩǎ ŦƛƎǳǊŜ ǘƘƛǎ ƻǳǘΧǿŜ know that ς LANDFILL = WASTE.  But does it waste 
our jobs?? 

Slide #24: Wasted 

We have learned over the past weeks that landfilling and incineration wastes our resources like 
land, water and energy.  We also know that landfilling costs a lot, so it wastes our money.  But 
guess what, wasting also wastes jobs! 

Slide #25: Landfill Jobs 

This slide represents how many jobs are created by landfilling each ton of materials.  This data 
was obtained from a 2002 report by the Institute of Local Self Reliance that looked at the 
ƴǳƳōŜǊ ƻŦ Ƨƻōǎ ŎǊŜŀǘŜŘ ƛƴ ǾŀǊƛƻǳǎ ƛƴŘǳǎǘǊȅ ƧƻōǎΦ όƛǘΩǎ ŀƭǿŀȅǎ Ŧǳƴ ǘƻ ŀŘŘ ǘƘŀǘ ǘƘƛǎ ƛǎ ŀ ǎŀŘΣ ƭƻƴŜƭȅ 
guy working at the dump) 

Slide #26: Composting and Recycling Jobs 

As we look at jobs in composting and recycling, we can see that many more jobs are created for 
the same 10,000 tons.  Composting represents about a 4-fold increase and recycling jobs create 
10 times as many for every ton. 

Slide #27: Reuse and Repair Jobs 

Now, this slide is really where the impact makes you sit back and pause.  As the slide begins to 
fill with all the icons representing jobs associates with repair and reuse, one must wonder why 
we have focused so much creativity and innovation on pursing a disposal society.  Reusing  and 
repairing ƻǳǊ ƎƻƻŘǎ ƛǎƴΩǘ ƻƴƭȅ ƎƻƻŘ ŦƻǊ ǘƘŜ ŜƴǾƛronment it creates needed jobs and helps 
support the growth of small, local business. 
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Slide #28: Zero Waste = JOBS 

Yes, Zero Waste creates jobs, and in-fact, this curriculum was created due to the strength of a 
report written by the Centers for Excellence, titled, Recycling and Materials Management 
Occupations in which it determined that nearly 14,000 new industry jobs could be created in 
the next two years, and,  

¶ Recycling reclamation worker and refuse and recycling material collector are the occupations 
projected to employ the greatest number of workers in the next two years. 

¶ The fastest growing occupations are hazardous materials remover and recycling coordinator.  

¢Ƙƛǎ ǊŜǇƻǊǘ ŘƛŘƴΩǘ ƭƻƻƪ ŀǘ ŘƻǿƴǎǘǊŜŀƳ Ƨƻō ƛƳǇŀŎǘǎΣ ǎǳŎƘ ŀǎ ƴŜǿ ƳŀƴǳŦŀŎǘǳǊƛƴƎ Ƨƻōǎ ǘƘŀǘ ǿƻǳƭd 
go hand-in-hand, although a number of other industry job studies have started to compile this 
information.  wŜǇƻǊǘǎ ƭƛƪŜ άaƻǊŜ WƻōǎΣ [Ŝǎǎ tƻƭƭǳǘƛƻƴΥ DǊƻǿƛƴƎ ǘƘŜ wŜŎȅŎƭƛƴƎ 9ŎƻƴƻƳȅ ƛƴ ǘƘŜ 
¦Φ{Φέ ǇǊŜǇŀǊŜŘ ōȅ ǘƘŜ ¢Ŝƭƭǳǎ LƴǎǘƛǘǳǘŜ ŀƴŘ άwŜǘǳǊƴƛƴƎ ǘƻ ²ƻǊƪΥ ¦ƴŘŜǊstanding the Domestic 
Wƻōǎ LƳǇŀŎǘǎ ŦǊƻƳ 5ƛŦŦŜǊŜƴǘ aŜǘƘƻŘǎ ƻŦ wŜŎȅŎƭƛƴƎ .ŜǾŜǊŀƎŜ /ƻƴǘŀƛƴŜǊǎέΣ ōȅ ǘƘŜ /ƻƴǘŀƛƴŜǊ 
Recycling Institute, are both excellent resources for finding out more information. 

Slide #29: Where Are the Opportunities? 

This slide gives an excellent overview of where jobs are created as a Zero Waste infrastructure 
gets built.   

¶ First, we need people to design for Zero Waste.  Jobs in product design, green chemistry, are 
crucial 

¶ Next, there are jobs in manufacturing where businesses focus on precision manufacturing and 
creating products from scraps 

¶ As previously discussed, packaging it a large part of the materials stream.  Creative packaging 
and marketing that focus on creating less waste will make a big impact toward Zero Waste 

¶ And last, there are jobs in collection, recycling, reuse and composting 

Slide #30: Job Market Sectors 

One of the most interesting things about jobs in Zero Waste is that they are everywhere.  Zero 
Waste is happening everywhere and no matter what industry that you have a passion to pursue 
needs Zero Waste champions.  If you have a background in any area, you can add Zero Waste 
ŀƴŘ wŜǎƻǳǊŎŜ aŀƴŀƎŜƳŜƴǘ ǘƻ ȅƻǳǊ ǊŜǎǳƳŜ ŀƴŘ ƛƴǎǘŀƴǘƭȅ ȅƻǳ ƘŀǾŜ ŀ άƎǊŜŜƴ ōǊŀƴŘέ ǘƘŀǘ ǎŜǘǎ 
you apart.  Businesses like to save money and be more efficient.  If you can show them how to 
do these things by implementing Zero Waste strategies then you have a leg up.  If you want to 
pursue a career in government, there are no shortage of jobs focusing on sustainability, 
conservation and environmental protection.  SRM and Zero Waste compliment all of these 
professions. 

Slide #31: Resource Management Jobs 

This slide is just another way of looking at the jobs by the sector versus industry. 
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Slide #32: Thing About It - Incorporating Zero Waste Into Jobs 

Have students discuss their future job.  How will SRM help them with job search?  How will they 
be able to incorporate what they have learned about Zero Waste into their job duties? 
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Lesson #15: Introduction to Organics 

 

Lesson Description 

This lesson provides an introduction to the organic fraction of the waste stream which 
comprises a third of all disposed materials. Through lecture, slides and group discussion 
students will: 

¶ Understand the organic fraction of the waste stream 

¶ Be introduced to the composting process 

 

Student Learning Outcomes 

By the end of this lesson, students will be able to: 

¶ (Knowledge) Describe which fractions of the waste stream are organic 

¶ (Comprehension) State the various options for diverting organics from the waste stream via 

composting or other technologies 

¶ (Comprehension) Describe the basic process of composting. 

¶ (Application) Utilize available resources to research organics topics. 
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Student Resources 

The following is a list of resources relevant to the lesson topic: 

¶ United States Composting Council (USCC) - The USCC is a voluntary association of industry, 

government, equipment vendors, academia and others devoted to promoting compost and 

composting in the USCC. USCC has a national list-serve, an annual conferences and is the voice 

for composting in the US. www.compostingcouncil.org 

¶ BioCycle Magazine - Operating since 1960, BioCycle tells the story of the composting industry. 

Full of articles, case studies, equipment and vendor lists, and contacts. 

www.jgpress.com/biocycle 

¶ California Department of Resources, Recycling and Recovery (CalRecycle)  - California has one 

of the most dense websites regarding topics that concern composters. 

www.calrecycle.ca.gov/organics 

¶ National Sustainable Agricultural Education Service (ATTRA) - ATTRA maintains a nice listing of 

relevant sustainable agriculture publications, cases studies and references including a whole 

section devoted to soils and composting. https://attra.ncat.org/soils.html 

Reading 

Read the Executive Summary of the State of Composting prepared by the Institute of Local Self 
Reliance: http://www.ilsr.org/wp-content/uploads/2014/07/state-of-composting-in-us-
summary.pdf 

Assignment 

{ƛƎƴ ǳǇ ŦƻǊ ǘƘŜ Cw99 /ƻǳǊǎŜ ōȅ ¢ƘŜ hǊƎŀƴƛŎ {ǘǊŜŀƳΣ ǘƛǘƭŜŘ ά.ǳƛƭŘ ¸ƻǳǊ hǊƎŀƴƛŎǎ aŀƴŀƎŜƳŜƴǘ 
±ƛǎƛƻƴέΦ ²ŀǘŎƘ [Ŝǎǎƻƴ άлέΥ http://www.organicstream.org/learning-center/  

  

http://www.compostingcouncil.org/
http://www.jgpress.com/biocycle
http://www.ciwmb.ca.gov/organics
http://www.ciwmb.ca.gov/organics
https://attra.ncat.org/soils.html
http://www.ilsr.org/wp-content/uploads/2014/07/state-of-composting-in-us-summary.pdf
http://www.ilsr.org/wp-content/uploads/2014/07/state-of-composting-in-us-summary.pdf
http://www.organicstream.org/learning-center/
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Instructor Slide NotesSlide #1: Title Slide ς Introduction to 
Organics 

This slide introduces the lesson. This lesson provides an introduction to the organic fraction of 
the waste stream which comprises a third of all disposed materials. 

Slide #2: In This Lesson 

By the end of this lesson students will 

¶ Describe which fractions of the waste stream are organic 

¶ State various options for diverting organics from the waste stream via composting or other 

technologies 

¶ Describe the basic process of composting. 

¶ Utilize available resources to research organics topics. 

{ƭƛŘŜ ІоΥ ²Ƙŀǘ 5ƻ ²Ŝ aŜŀƴ .ȅ άhǊƎŀƴƛŎǎέ 

This slide defines the term organic as anything that was once alive or was carbon based. This is 
ŘƛǎǘƛƴƎǳƛǎƘŜŘ ŦǊƻƳ ǘƘŜ ƳŀǊƪŜǘƛƴƎ ǘŜǊƳ άƻǊƎŀƴƛŎέ όhttp://www.ams.usda.gov/AMSv1.0/nop). 
This slide also introduces the concept that 35 to 40 percent of the waste stream is organic in 
nature. Finally, the slide introduces the idea that food scraps are the number one non-recycled 
item in US landfills (http://www.epa.gov/solidwaste/nonhaz/municipal/) 

Slide #4: US Waste Characterization 

This slide presents the US waste characterization, but with the organic fraction highlighted. The 
instructor should mention that, since some paper (like food soiled paper) can be composted, 
that almost a third of the waste stream is organic.  

Slide #5: In-Class Discussion 

Ask the students for examples of paper that might be composted rather than recycled? 
(Answer: Paper napkins, plates, pizza boxes, etc.).  More info. here: 
http://www.epa.gov/solidwaste/nonhaz/municipal/  

Slide #6: CalRecycle Organics 

CalRecycle is the common name for the Department of Resources, Recycling and Recovery. This 
pie chart shows the breakdown of the organic materials still in the waste stream in CA, even 
after 20+ years of aggressive recycling programs and policies.  The chart shows that from 40 
Million tons disposed, 70% could be considered carbon-based organics (though clearly not all of 
this should be composted), 30% is compostable organics, 21% is paper, and 15% is food. 
http://www.calrecycle.ca.gov/publications/Documents/General/2009023.pdf - This link is to a 

http://www.ams.usda.gov/AMSv1.0/nop
http://www.epa.gov/solidwaste/nonhaz/municipal/
http://www.epa.gov/solidwaste/nonhaz/municipal/
http://www.calrecycle.ca.gov/publications/Documents/General/2009023.pdf
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ǊŜǇƻǊǘ άCalifornia 2008 Statewide Waste Characterization Studyά ǿƘƛŎƘ ƭƛǎǘǎ ǘƘŜ ǾƻƭǳƳŜǎ ƻŦ 
organics in the CA disposed waste stream. The data for the pie chart is from Page 53. 

Slide #7: The Waste Management Hierarchy 

The waste industry is fond of developing hierarchies to drive waste-related decisions. This is a 
ǎƛƳǇƭƛŦƛŜŘ ǾŜǊǎƛƻƴ ƻŦ ǘƘŜ 9t!Ωǎ ǿŀǎǘŜ ƳŀƴŀƎŜƳŜƴǘ ƘƛŜǊŀǊŎƘȅΦ ¢ƘŜǊŜ ŀǊŜ ƴǳƳŜǊƻǳǎ ƻǘƘŜǊ 
hierarchies, but the point is that more effort should be spent on activities on the top of the 
inverted pyramid and less on those at the bottom. Much more from EPA here:  
http://www.epa.gov/waste/nonhaz/municipal/hierarchy.htm 

Slide #8: Why Recycle Organics? 

This slide is a compound slide (meaning that each bullet is described in a separate slide 
following this slide) and introduces the fundamental reasons that we divert organics from 
landfill disposal. These are in no particular order and are complimentary. 

Slide #9: Regulations/Recycling Goals 

This slide provides documentation for the impact of regulations and/or high recycling goals on 
organics diversion. Almost half of the US states (primarily east of the Mississippi River -see Slide 
#8) ban yard trimmings of some form from landfill disposal. While some of these bans and the 
way they are implemented are better than others, these bans collectively have been very 
effective at keeping a large amount of organic materials out of landfills.  On the West Coast, 
ǎǘŀǘŜǎ ŘƻƴΩǘ ōŀƴ ȅŀǊŘ ǘǊƛƳƳƛƴƎǎ ŦǊƻƳ ƭŀƴŘŦƛƭƭ ōǳǘ ŀǘ ƭŜŀǎǘ ǘƘŜ ǘƘǊŜŜ /ƻŀǎǘŀƭ {ǘŀǘŜǎ ό/ŀƭƛŦƻǊƴƛŀ 
Oregon and Washington) all have aggressive recycling goals which tend to keep a significant 
portion of the organic waste stream from the landfill. 

Slide #10: States That Ban Yard Trimmings from Landfill 

This graphic shows where the states are that have restrictions on landfilling some form of yard 
debris.  The two states in Red (Florida and Georgia) recently overtǳǊƴŜŘ ǘƘŜƛǊ ōŀƴǎΦ DŜƻǊƎƛŀΩǎ 
ban was seen as not very effective (yard trimmings could still be landfilled in C&D landfills) and 
CƭƻǊƛŘŀΩǎ ǿŀǎ ƭŀǊƎŜƭȅ ŘǳŜ ǘƻ ǇƻƭƛǘƛŎŀƭ ǊŜǘǊƛōǳǘƛƻƴ ǿƘŜƴ ǘƘŜƴ DƻǾŜǊƴƻǊ /ƘŀǊƭƛŜ /Ǌƛǎǘ ǎǿƛǘŎƘŜŘ 
political parties. More info here: http://www.biocycle.net/2010/11/18/biocycle-web-exclusive-
florida-trashes-yard-trimmings-ban/ 

Slide #11: Recent US Regulatory Efforts 

This slide lists states with recent diversion legislation and US cities which have implemented 
mandatory organics collection. This slide is important to show trends within the organics 
recycling industry, but also to show that, like yard trimmings bans in the early 1990s, it is 
becoming trendy to restrict food scraps from landfill. Similarly the list of major US (and one 
Canadian) Cities with mandatory organics collection shows the trend. 

http://www.epa.gov/waste/nonhaz/municipal/hierarchy.htm


LESSON #15: INTRODUCTION TO ORGANICS 

INTRODUCTION TO SUSTAINABLE RESOURCE MANAGEMENT ς INSTRUCTOR GUIDE ς 2015 PAGE 166 

Slide #12: Why Recycle Organics 

Continuing the trend, this slide highlights the reason to recycle organics to conserve landfill 
capacity. These include understanding that for most organics (like yard trimmings and leaves) 
once compacted, they take up just as much room of a compacted cubic yard of anything else. 
The fundamental reason for conserving landfill capacity is that new landfills are very difficult to 
site. In general the US has fewer, larger landfills, which are regional in scope these are much 
harder to replace than smaller local landfills.  Another key driver, still being understood is the 
effect that removing organics has on the amount of methane generated in landfills. 

Slide #13: Why Recycle Organics 

This slide expands on the idea of removing food scraps from landfill has on methane 
generation. The photo is of a gas collection well at a landfill in the Bay Area. Even though many 
landfills have gas collection systems, their efficiency at collecting gas varies substantially. 
Further, methane is being better understood as a powerful greenhouse gas, at least 23 times 
more efficient than CO2 at trapping heat and probably many times more than that in the short 
term. 

Slide #14: Why Recycle Organics? 

This slide highlights the need to manage manure from concentrated animal feeding operations 
like the feedlot shown in the accompanying photo.  

Slide #15: Why Recycle Organics? 

This slide shows that one of the reasons to recycle organics is that some organics are harder to 
handle. The slide is a load from an Earth Day event in San Diego which generated a lot of 
compostable service ware, but not a lot of food. 

Slide #16: Why Recycle Organics? 

This slide brings the focus back to the supply side. The most important reason to recycle 
organics is of course, to make compost, to recycle nutrients and return those nutrients to the 
soil. 

Slide #17: Why Composting? 

This slide shows a typical windrow operation and documents why composting is the most 
prevalent method of recycling organics. There are 1,000s of existing, operating facilities in the 
US and North America, the technology is well-established and relatively low cost. Windrow 
composting, as shown in the picture is far and away the most common way of composting in 
the US. One of the benefits of windrow composting is its ability to handle a wide variety of 
feedstocks and provide great operational flexibility. 
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Slide #18: The Definition of Composting 

This slide defines composting the process and compost the product.  

Slide #19: What Can Be Composted? 

This slide introduces the most common organic waste collected and composted: yard 
trimmings. The photo is of a City of Austin Texas collection worker collecting yard trimmings in 
compostable Kraft paper bags. 

Slide #20: What Can Be Composted? 

This slide introduces what is probably the second most-composted feedstock in the US: animal 
manure. The photo is of a feedlot composting operation using a small turner. There are 
numerous environmental benefits to composting manure, perhaps the most important is 
stabilizing the nutrients so that they can be added to agricultural land. 

Slide #21: What Can Be Composted? 

This slide shows the most up and coming feedstock for composting: food scraps. There is an 
increasing recognition that food waste disposed of in landfills leads to landfill gas (which is 
typically at least 50 percent methane, a powerful greenhouse gas).  Lesson 15 will get into more 
detail on food scraps collection. 

Slide #22: What Can Be Composted? 

This slide shows some sewage sludge about to be combined with chipped wood waste as a 
bulking agent (to provide porosity). The modern composting movement may have been started 
with work done at the USDA in the 1970Ωǎ ǿƘŜƴ ǘƘŜ /ƭŜŀƴ ²ŀǘŜǊ !Ŏǘ ŘǊƻǾŜ ǎŜǿŀƎŜ ǎƭǳŘƎŜ ŀǿŀȅ 
from ocean disposal. Hundreds of composting sites compost sewage sludge in the US. 

Slide #23: What Can Be Composted? 

This slide introduces paper, especially food soiled paper as an important feedstock. In most 
cases paper should be collected for recycling, but some paper, because it has been shredded so 
finely, or because it is contaminated with food, is better off composted. California now requires 
large generators of food and food-soiled paper to have it collected for composting. 

Slide #24: What Can Be Composted 

This slide serves as a summary slide for the section on feedstocks. Lots of organic feedstocks 
are being directed to composting, in fact more all the time. 
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Slide #25: Differences between Recycling and Composting 

This slide illustrates an important point: that unlike most municipal or commercial recycling 
systems (which are largely concerned with collecting and densifying of commodities - like paper 
or aluminum cans), composting involves actually manufacturing a product and marketing and 
selling that product. 

Slide #26: The Composting Process is: 

This slide runs through the majority of adjectives describing the composting process. First, it is a 
biologically mediated process. This means that it is primarily a biological process run by 
microorganisms.  Composting happens to organic feedstocks (again, anything carbon based or 
once-alive).  Composting is a natural process, but while composting is an extension of the 
natural decomposition process, to be applied to municipal feedstocks, it is controlled, managed 
and enhanced. We understand the compost process variables and which ones limit the process.  
Modern composting is a predominantly aerobic process, meaning it takes place in the presence 
of oxygen.  The microorganisms, via metabolizing the feedstocks generate heat, just like we do 
when we eat food. The heat is part of the pasteurization process that makes composting so 
effective against pathogens. Most composting involves thermophilic (heat loving) bacteria and 
can generate relatively high temperatures 160° F ς 180° F.  Finally the end result of the 
composting process is compost. 

Slide #27: What Does Composting Accomplish? 

Composting fundamentally converts a troublesome organic waste that is difficult to handle or 
store into a stabilized, easy to handle, easy to store material with multiple beneficial uses ς 
compost. This slide is an animation and if possible, the instructor should explain the 
transformation process involved at each step:  <click>1. A troublesome, putrescible, hard to 
manage material <click> 2. via the combination of mechanical and biological means, becomes: 
<click> 3. a stable material with multiple uses. 

Slide #28: Composting Process Ins and Outs 

The fundamental lesson of this slide is that composting is a living, biological process. The 
fundamentals govern successful composting. Take care of the fundamentals, everything else 
will take care of itself. This slide animates the composting process over time: 1. <click> Here is 
our basic pile. It might be a standalone pile or cross section if a long windrow; 2. <click> Here 
our inputs. The feedstocks are what we build the pile out of. For most composters the 
microorganisms are already present on the feedstocks, especially if you recycle some of the 
finished compost back into the mix; 3 <click> Out of this comes our finished compost, stabilized 
organic matter, rich in microbes; and 4 <click>  Here are the byproducts. Water and CO2 are 
given off for the same reason we exhale them, they are end products of respiration.  



LESSON #15: INTRODUCTION TO ORGANICS 

INTRODUCTION TO SUSTAINABLE RESOURCE MANAGEMENT ς INSTRUCTOR GUIDE ς 2015 PAGE 169 

Slide #29: Fundamental Reality 

This is a good opportunity to remind students that composting is a biological process and the 
biology is the same regardless of scale. This first image is a small organic farmer accepting food 
scraps from a local music festival;  The second image is a typical windrow composting facility 
near San Luis Obispo, CA; and The final image is a large industrial composting facility handling 
sewage sludge and bulking agents (wood waste) at the Inland Empire Regional Compost Facility. 
The facility uses aerated static pile composting, in a building.  The fundamental biological 
process in use at all three of these facilities is exactly the same. 

Slide #30: Microorganisms Eat Organic Matter 

This slide illustrates microorganisms consuming organic matter. The graphics are exaggerated 
to make a point that the microorganisms eat more or less just like we do. This is the 
fundamental process involved in composting. It is also important to illustrate that the 
microorganisms are eating on the surface of the organic matter. 

Slide #31: The Key Factors 

This is another compound slide introducing the 6 key factors involved in successful, efficient 
composting: Moisture, Oxygen, Pile Structure, Feedstocks, Temperature and time. The 
following slides present and describe each of these key factors. 

Slide #32: Moisture Range 

Probably the most important factor in maintaining the biology of composting, especially in the 
arid West. Microbes live and move in the thin film of moisture on the surface of each particle. 
Without moisture they cannot move to find new food sources. The graphic shows the range of 
conditions with 50 to 60 percent, being more or less the theoretical ideal range. 

Slide #33: Oxygen 

Oxygen is required for aerobic (with air) respiration. Oxygen is provided by aeration.  Aeration 
in composting can be either active or passive. 

{ƭƛŘŜ ІопΥ tƛƭŜ άaŜŎƘŀƴƛŎǎέ 

As we have just learned, composting requires oxygen and oxygen is supplied via aeration. In 
most cases the physical structure of the feedstocks determines the ability of aeration to 
penetrate the pile. The ability of the pile to provide aeration is referred to as porosity, but you 
can think of it as fluffiness. Within a given compost pile you need to have space for air to flow, 
and to contradict gravity. Many things affect porosity, like the feedstock, the processing 
equipment used and the size of the pile. 
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Slide #35: Pile Structure and Porosity 

This is a complicated looking slide, but is designed to illustrate lightly packed feedstock with lots 
of free airspace and adequate moisture (on the left) versus tightly packed feedstocks, with little 
airflow and/or too much water. The pile on the left will have adequate oxygen; the pile on the 
right will use up its supply of oxygen rapidly and may become anaerobic (without oxygen). 

Slide #36: Feedstocks: Your Raw Materials 

We reviewed a few sources and types of feedstocks earlier. There are many different ways to 
describe any feedstock. There is the chemical nature of the material, how easy it is for the 
decomposers to break it down, which has to do with how well it supplies the needs of the 
specific microbes. Then there are the physical qualities, which impact the composting 
conditions. Finally there are other qualities that very much effect whether a composter will 
want to or are allowed to accept them 

Slide #37: Carbon to Nitrogen Ratio 

The carbon to nitrogen ratio is one way to understand if a compost recipe is balanced. Most 
organic feedstocks have more or less, but all contain carbon. Some feedstocks have more 
nitrogen. The C:N ratio is a way of understanding this relationship. In most cases having too 
much carbon is better than too much nitrogen which can lead to nitrogen volatilization and 
odors. 

Slide #38: Mix Ingredients Together to Create a Better Balance 

Since different feedstocks have different C:N ratios, composters often mix feedstocks to create 
a balance of these fundamental compounds.  

Slide #39: Phases of Typical Aerobic Composting 

There is a lot going on in this slide and the instructor would be well to study this diagram 
ŎŀǊŜŦǳƭƭȅ ōŜŦƻǊŜ ǘŜŀŎƘƛƴƎΦ ¢Ƙƛǎ ǎƭƛŘŜ ǇǊŜǎŜƴǘǎ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ƛƴŦƻǊƳŀǘƛƻƴέ 

мΦ ¢ƘŜ ŘƛŦŦŜǊŜƴŎŜ ƛƴ ǘŜƳǇŜǊŀǘǳǊŜǎ ōŜǘǿŜŜƴ ǘƘŜ άŀŎŎŜƭŜǊŀǘŜŘέ ǇŀǊǘ ƻŦ ǘƘŜ ŎƻƳǇƻǎǘƛƴƎ ǇǊƻŎŜǎǎ 
using mesophilic (middle) temperatures aƴŘ ǘƘŜ άƘƻǘ ŀƴŘ ǎǘŜŀŘȅέ ǇŀǊǘ ƻŦ thermophilic (heat 
loving composting. These terms refer to the dominant microorganisms present at these 
temperatures. Composting involves a succession of bacteria. 

2. The generalized curve of temperature during the composting process. Starting out near 
ŀƳōƛŜƴǘ ǘŜƳǇŜǊŀǘǳǊŜΣ ǊƛǎƛƴƎ ǉǳƛŎƪƭȅ ǘƻ ŀōƻǾŜ момϲ CΣ ŘƛǇǇƛƴƎ ǎƭƛƎƘǘƭȅ ǿƘŜƴ άǘǳǊƴŜŘέ ƻǊ 
άǿŀǘŜǊŜŘέ ŀƴŘ ƎǊŀŘǳŀƭƭȅ ŘŜŎǊŜŀǎƛƴƎ ōŀŎƪ ǘƻ ǘƘŜ ƳŜǎƻǇƘƛƭƛŎ ǊŀƴƎŜΦ 

3. The temperature threshold for pathogen reduction is 131° F or 55° C. This is the temperature 
used in the Federal Biosolids regulations and in many states composting regulations. 
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4. The chart also shows the amount of time need to achieve stabilized compost. It should take a 
few days or a week to heat up, spend most of its time within the thermophilic range and trail 
off to mesophilic for curing for a month or longer.  These ranges can vary significantly due to 
compost process, feedstocks, and management intensity. 

Slide #40: Summary: Key Parameters for Thermophilic Composting 

This slide presents a summary of general Rules-of-Thumb for the key parameters of 
thermophilic composting.  Most of these are meant as initial parameters unless otherwise 
indicated. 

Slide #41: Summary LESS Key Parameters for Thermophilic Composting 

This slide builds somewhat on Slide 38, but prioritizes those parameters (moisture, C:N ratio, 
bulk density, and temperature, etc.,) over the Rules-of-Thumb presented in this slide. All of the 
YŜȅ tŀǊŀƳŜǘŜǊǎ ŀǊŜ ƛƳǇƻǊǘŀƴǘΣ ƛǘΩǎ Ƨǳǎǘ ǘƘŀǘ ǎƻƳŜ ŀǊŜ ƳƻǊŜ ǊŜŀŘƛƭȅ ƳŜŀǎǳǊŜŀōƭŜ ŀƴŘ 
interpretable in the field.  Temperature may be the single most useful parameter in 
determining what is going on in a compost pile and if the process is working. If you could only 
measure one parameter, it might be temperature, but moisture is also critical as is bulk density 
and C:N ratio. Oxygen is incredibly important as a process parameter, but is dependent on bulk 
density/porosity and is challenging to measure in a meaningful way.  Carbon dioxide is a 
surrogate for oxygen, so you measure one or the other, but not typically both.  Similarly, bulk 
density will tell you something about particle size, which you may not have that much control 
over.  Bulk density is a reasonable surrogate for porosity and free airspace ς all of which will 
determine how well air flows into a composting mass. 
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Lesson #16: Organics Programs and Facilities 

 

Lesson Description 

This lesson provides an overview of organics collection programs and composting facilities.  
Through lecture, slides, group discussion, and hands on activities, students will: 

¶ Understand the basic requirements of organics collection programs 

¶ Understand the need for public education and outreach 

¶ Review how the composting process works on a large scale and in practice 

¶ Be exposed to a number of examples of organics collection programs and compost facilities. 

 

Student Learning Outcomes 

By the end of this lesson, students will be able to: 

¶ (Application) Provide input on an organics collection program 

¶ (Comprehension) Describe the basics of organics collection and the importance of working with 

the end user facility 

¶ (Knowledge) State how large scale composting is practiced 

¶ (Comprehension) Describe the opportunities and constraints of on-site composting 
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Student Resources 

The following is a list of resources relevant to the lesson topic. 

¶ United States Composting Council (USCC) - The USCC is a voluntary association of industry, 

government, equipment vendors, academia and others devoted to promoting compost and 

composting in the USCC. USCC has a national list-serve, an annual conferences and is the voice 

for composting in the US. www.compostingcouncil.org 

¶ BioCycle Magazine - Operating since 1960, BioCycle tells the story of the composting industry. 

Full of articles, case studies, equipment and vendor lists, and contacts. 

www.jgpress.com/biocycle 

¶ California Department of Resources, Recycling and Recovery (CalRecycle)  - California has one 

of the most dense websites regarding topics that concern composters. 

www.calrecycle.ca.gov/organics 

¶ National Sustainable Agricultural Education Service (ATTRA) - ATTRA maintains a nice listing of 

relevant sustainable agriculture publications, cases studies and references including a whole 

section devoted to soils and composting. https://att ra.ncat.org/soils.html 

Reading 

Watch Lesson 1 & 2 from The Organic Stream. 

Assignment 

Discuss the following on the class forum: 

¶ Does your community have a foodscrap collection program? Do you compost at home? 

¶ If your community does not have foodscrap collection, discuss what changes would facilitate 

introducing it at a commercial and residential level. Do you think a residential food scrap 

collection program would be successful? Why or why not?  

¶ If your community has foodscrap collection, tell the others on the forum how it is working. What 

have you done to make it an easy process? Does the program have any ripple effect on the 

community/on you?  

Assignment: 

LŦ ȅƻǳ ƘŀǾŜ ŎƻƳǇƻǎǘŜŘ ŀǘ ƘƻƳŜΣ ŘŜǎŎǊƛōŜ ǘƘŜ ǎȅǎǘŜƳ ȅƻǳ ǳǎŜŘ ŀƴŘ ǿƘŀǘ ȅƻǳΩǾŜ ƭŜŀǊƴŜŘ ŀōƻǳǘ 
composting. If you do not compost at home, research potential options for at-home 
composting and state which one would be best for you and why. /ƘŜŎƪ ƛƴǘƻ ƭƻŎŀƭ άaŀǎǘŜǊ 
/ƻƳǇƻǎǘƛƴƎέ ŎƻǳǊǎŜǎ ƎŜƴŜǊŀƭƭȅ ƻŦŦŜǊŜŘ ǘƘǊƻǳƎƘ ǘƘŜ /ƻǳƴǘȅΦ όwŜŎȅŎƭŜ²ƻǊƪǎΦƻǊƎ ƻŦŦŜǊǎ ŀ ŦǊŜŜ 
program) 

 Be sure to include the answers to these questions: 

http://www.compostingcouncil.org/
http://www.jgpress.com/biocycle
http://www.ciwmb.ca.gov/organics
http://www.ciwmb.ca.gov/organics
https://attra.ncat.org/soils.html
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¶ What materials will you be composting (look at your Waste Audit from Lesson 4 to remember 

the type of waste you generate weekly). 

¶ Where will you do your composting? 

¶ What will you do with compost that is created? 

¶ How much volume of organic waste will you be composting weekly? 

Assignment: 

Groups should continue to work on capstone projects and identify if new learnings can enhance 
the report. 

  



LESSON #16: ORGANICS PROGRAMS AND FACILITIES 

INTRODUCTION TO SUSTAINABLE RESOURCE MANAGEMENT ς INSTRUCTOR GUIDE ς 2015 PAGE 175 

Instructor Slide Notes 

Slide #1: Title Slide ς Organics Programs and Facilities 

This slide provides an overview of organics collection and provides justification for developing 
organics collection programs. 

Slide #2: In This Lesson 

By the end of this lesson students will be able to, 

¶ Provide input on an organics collection program 

¶ Understand the basics of organics collection and the importance of working with the end user 

facility 

¶ Understand how large scale composting is practiced 

¶ Understand the opportunities and constraints of on-site composting 

Slide #3: Why Collect Organics? 

This slide presents an overview of the justifications for separately collecting organics, from 
increasing recycling rates, to reducing methane generation in landfills, to return nutrients to the 
soil and finally to make better use of edible food (by reducing the amount of food scraps 
generated). In some cases facilities that have started tracking their food scraps have shown a 
reduction in food waste (as they start to realize how much food, and how much money they are 
wasting). 

Slide #4: The Food Waste Hierarchy 

This is a different hierarchy (like the one we saw in the previous lesson) this one shows a 
hierarchy of food scraps. Food waste should be reduced first (by ordering smarter, reducing 
portion size, etc.) and then fed to people (food rescue, gleaning programs, etc.) and then fed to 
animals, before being collected for composting or energy recovery. Finally, and lowest on the 
hierarchy is landfill disposal. This chart comes from the Natural Resources Defense Council, who 
has several excellent resources on this topic: 

¶ http://www.nrdc.org/living/eatingwell/saving-leftovers-saves-money-resources.asp 

¶ http://www.nrdc.org/food/files/wasted-food-ip.pdf 

¶ Lots of food gets wasted ς (40 to 50%  farm-to-table) 

¶ Food is significant component of most waste streams (13 ς 15%) 

¶ Lots of options, but compost is most likely, in most places 

¶ Still figuring out best ways to collect 

http://www.nrdc.org/living/eatingwell/saving-leftovers-saves-money-resources.asp
http://www.nrdc.org/food/files/wasted-food-ip.pdf
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Slide #5: Food Scraps Pie Chart 

This is another NRDC Graphic which shows the amount of food disposed of every year in the 
US. See previous slide for additional resources. 

Slide #6: In-Class Discussion 

Ask the students to be honest and share examples of food waste in their own lives and how knowing 
more can drive them to make change (serving smaller portions, shopping more frequently and only 
buying what will be eaten). 

Slide #7: The Cost of Food Scraps 

This slide brings into stark relief the amount of money that is wasted when we waste food. 
These facts come from NRDC, additional resources and URLS in Slide #3. 

{ƭƛŘŜ уΥ ²ƘŜǊŜΩǎ ǘƘŜ CƻƻŘΚ - Events 

The following slides highlight the types of places where food is wasted and where organics 
collection programs can be successful. This first slide shows a major stop on the AMGEN Tour of 
California Bike Race, which stopped in Bakersfield, CA and draws thousands of spectators. The 
slide shows a recycling bin and a compostables-lined bin for food scraps and compostable 
ǎŜǊǾƛŎŜ ǿŀǊŜΦ ¢ƘŜǊŜ ƛǎ ŀ ƭƻǘ ƻŦ ŜȄǇŜǊƛŜƴŎŜ άƎǊŜŜƴƛƴƎέ ŜǾŜƴǘǎ ƭƛƪŜ ǘƘƛǎ ŀǎ ǿŜƭƭ ŀǎ ƳǳǎƛŎ ŦŜǎǘƛǾŀƭǎΣ 
County Fairs and similar temporary events that can create a lot of waste. 

{ƭƛŘŜ ІфΥ ²ƘŜǊŜΩǎ ǘƘŜ CƻƻŘΚ ς Grocery Stores/Supermarkets 

This slide highlights the amount of food generated at grocery stores and supermarkets. The 
slide shows food both being delivered (by the white truck) as well as the dedicated dumpster 
for food scraps (and in this case wet-strength cardboard). California has a robust infrastructure 
for recovering food from grocery stores with thousands of stores participating. 

{ƭƛŘŜ ІмлΥ ²ƘŜǊŜΩǎ ǘƘŜ CƻƻŘΚ - Grocery Stores/Supermarkets 

This slide also highlights supermarket organics collection program, but unlike the previous slide, 
which showed a food-only dumpster, which will be picked up by a City of Berkeley crew, this 
slide shows a number of smaller carts being staged for collection outside of a Hannaford 
Brothers Grocery store in Maine. The choice of the container needs to match what the hauler is 
using to collect it, but it also needs to work for the generator. In the Hannaford Brothers Case, 
they prefer to use carts, so that they can be wheeled around to specific food-generating parts 
of the store. Note the liners being used are not compostable, but are reused as much as 
practical ς to deal with the -yuck- factor. 
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{ƭƛŘŜ ІммΥ ²ƘŜǊŜΩǎ ǘƘŜ CƻƻŘΚ ς Grocery Stores/Supermarkets  

This is yet a third option for a grocery store ς a dedicated compactor. Again, the size of the 
store and how they want to manage interior containers will all play a role in deciding how 
organics are collected. 

Slide #12: Whole Foods Market ς Typical Waste Stream 

This slide shows a compelling comparison of the typical Whole Foods waste stream both before 
and after implementing organics collection. This store went from 25 percent recycling, to closer 
to 90 percent recycling, by collecting the 75 percent of the waste stream that was organic. 

{ƭƛŘŜ ІмоΥ ²ƘŜǊŜΩǎ ǘƘŜ CƻƻŘΚ - Restaurants 

Restaurants also ƎŜƴŜǊŀǘŜ ŀ ƭƻǘ ƻŦ ŦƻƻŘ ǎŎǊŀǇǎΦ bƻǘŜ ǘƘŜ ά{ƭƛƳ WƛƳÊέ ŎƻƴǘŀƛƴŜǊ ōŜƛƴƎ ǳǎŜŘ ŀǎ 
ŀƴ άƛƴǘŜǊƛƻǊέ ŎƻƴǘŀƛƴŜǊΣ ǿƘƛŎƘ ƛǎ ǘƘŜƴ ŘǳƳǇŜŘ ƛƴǘƻ ǘƘŜ ƭŀǊƎŜǊ ŘŜŘƛŎŀǘŜŘ ŦƻƻŘ ŎŀǊǘǎΦ {ǇŀŎŜ ƛǎ ŀ 
major concern at restaurant kitchens, though most will see a significant reduction in required 
garbage volume once a food scraps program is implemented. Some culinary schools are now 
teaching principles of organics collection to new chefs. The bullet about the hand washing 
station is that everything you need for employees to properly wash their hands is usually 
organized properly ς hot and cold water, soap, and hand towels. Garbage and organics 
collection must be set up the same way. 

{ƭƛŘŜ ІмпΥ ²ƘŜǊŜΩǎ ǘƘŜ CƻƻŘΚ ς Food Trucks? 

Can you collect food from Food Trucks?  Why not? This slide shows a three-bin type set-out at a 
regular food truck event. Obviously this might be harder to arrange given the mobile nature of 
the event, but the infrastructure for collection is becoming more and more commonplace 
(especially in the Bay Area). 

Slide #15: ²ƘŜǊŜΩǎ ǘƘŜ CƻƻŘΚ - Schools 

Schools are an obvious place to start a food waste collection programs, in part because many 
meals are served there, but also because of the educational opportunities. It may take several 
generations before wide-spread food scraǇǎ ŎƻƭƭŜŎǘƛƻƴ ōŜŎƻƳŜǎ ƳŀƛƴǎǘǊŜŀƳΣ ǎƻ ȅƻǳΩǾŜ Ǝƻǘ ǘƻ 
teach the youngest practitioners. 

{ƭƛŘŜ ІмсΥ ²ƘŜǊŜΩǎ ǘƘŜ CƻƻŘΚ ς Universities and Large Institutions 

This slide shows a dedicated food scraps compactor from one of the food service outlets at the 
University of California, San Diego. Not all schools generate enough food to warrant a dedicated 
compactor. Many universities and other large institutions (like prisons or major corporate 
campuses) are instituting food scraps collection.  Airports are another major generator that is 
jumping on the bandwagon of food scraps collection. 
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{ƭƛŘŜ ІмтΥ ²ƘŜǊŜΩǎ ǘƘŜ CƻƻŘΚ ς Trade Shows/Office Campuses 

This slide shows an attended three-ōƛƴ ǎŜǘ ǳǇ ŀǘ άDǊŜŜƴ.ǳƛƭŘέ ŀ ǾŜǊȅ ƭŀǊƎŜ ŀƴƴǳŀƭ ǘǊŀŘŜǎƘƻǿΦ 
Since the show moves locations every year, not every convention center has the capability to 
provide full-service organics collection, but more and more do, especially when it fits the 
mission of the attendees (GreenBuild is a trade show designed for those in the green 
construction/green building industry and draws 15 ς 20,000 people annually.) 

Slide #18: How Do You Collect It? 

This slide is a compound slide summarizing the slides to come. Basically this slide describes your 
options for food scraps collection ς The first, best option is to not collect it at all, but reduce the 
amount of food scraps generated; the second option for not collecting food scraps is to manage 
them on-site. Finally, of course, there is the most common method of food scraps 
management, which is to have someone collect the food scraps for off-site management. The 
photo in the slide is of a traditional three-bin residential set-out. This course will mostly focus 
on collecting commercial and/or institutional food scraps, though collecting residential food 
scraps is also important. 

{ƭƛŘŜ ІмфΥ 5ƻƴΩǘ /ƻƭƭŜŎǘ ƛǘΣ wŜŘǳŎŜ ƛǘ 

As discussed roughly 40 percent of all food in the US is wasted from Farm-to-Table. A better 
way to manage this waste is to get edible food to a food bank. Even better however is to use 
software tools to help reduce food scraps by documenting waste and perhaps improving 
ordering practices. 

¶ http://www.leanpath.com/ 

¶ http://sfbay.cropmobster.com/ 

Slide #20: Under Sink Disposers 

This slide shows a picture of an under sink disposer, though they come in many shapes and 
sizes. Some food scraps are processed this way. What under sink disposers do is mechanically 
size reduce the food scraps and use water to transport them to a centralized wastewater 
treatment plant. Some cities are experimenting with educating residents to use their under sink 
disposer for food scraps, it would seem that some foods are easily disposed of this way and 
others are not.  

Slide #21: Under Sink Disposers 

This slide highlights some of the benefits and drawbacks of using under sink disposers. On 
balance, disposers might be a part of the solution, but will need to be part of an integrated 
system which also collects more solid food scraps. 

¶ http://www.treehugger.com/kitchen-design/is-my-in-sink-garbage-disposal-eco-friendly.html 

http://www.leanpath.com/
http://sfbay.cropmobster.com/
http://www.treehugger.com/kitchen-design/is-my-in-sink-garbage-disposal-eco-friendly.html
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Slide #22: Manage it On-Site 

Some generators may have the space and the interest to manage their organic waste on-site. 
The photo shows the owners of a Mall who collect the food scraps from the mall and compost 
them using this rudimentary composting system. The other photo shows a handful of red 
wiggler worms, which have been successful at processing food scraps in numerous, usually 
small, applications.  

Slide #23: On-Site Composting 

This slide shows a more sophisticated on-site composting operation being operated by a 
hospice facility that also grows a portion of their own food. The slide shows how the economics 
pay for themselves in two years, but the challenge with on-ǎƛǘŜ ŎƻƳǇƻǎǘƛƴƎ ƛǎƴΩǘ ǳǎǳŀƭƭȅ ǘƘŜ 
cost, so much as it is the level of interest by the people running it. If you have a champion, the 
program will probably succeed. 

¶ http://housing.colostate.edu/composting 

¶ http://compostingtechnology.com/products/compost-systems/earth-flow/ 

Slide #24: On-Site Composting 

This is the compost unit installed at the Sierra Nevada Brewing Company in Chico. The Hot-Rot 
system is a New Zealand Technology, which purports shorter residence times and odor control, 
though the material that discharges from the unit requires additional outdoor composting 
ōŜŦƻǊŜ ƛǘ Ŏŀƴ ōŜ ǳǎŜŘ ƛƴ {ƛŜǊǊŀ bŜǾŀŘŀΩ ƻƴ-site garden, which provides some of the produce for 
their on-site restaurant. The compost is also used on some of the hops grown on-site. 

¶ http://www.sierranevada.com/blog/food-beer-sustainability/four-years-of-super-composting 

Slide #25: On-Site Composting 

This slide summarizes the state of on-site composting. 

http://www.calrecycle.ca.gov/Organics/Food/default.htm 

Slide #26: On-Site Composting 

This slide presents the advantages and disadvantages of on-site composting. The biggest 
challenge is finding a business that is willing to operate the composting project and has a use 
for the compost and is big enough to make it worthwhile. 

Slide #27: Dehydrators 

This slide presents two images of food waste dehydrators. These units are being marketed in 
states with high diversion goals as an alternative to source-separated collection. 

http://housing.colostate.edu/composting
http://compostingtechnology.com/products/compost-systems/earth-flow/
http://www.sierranevada.com/blog/food-beer-sustainability/four-years-of-super-composting
http://www.calrecycle.ca.gov/Organics/Food/default.htm
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Slide #28: Dehydrators/Pulpers 

This slide presents a number of factors to consider when evaluating an on-site 
dehydrator/pulper. 

¶ http://www.calrecycle.ca.gov/organics/food/Commercial/Dehydrators.htm 

¶ http://www.biocycle.net/2013/10/25/analysis-of-biodigesters-and-dehydrators-to-manage-

organics-on-site/ 

¶ http://www.somatcompany.com/Products/Dehydrator-System/ 

Slide #29: Dehydrators/Pulpers 

This slide defines a dehydrator as well as a pulper as distinct from composting or from under 
sink disposers. The links above provide a great deal of background on dehydrators/Pulpers. 

Slide #30: Biodigesters 

This slide defines biodigesters and distinguishes them from dehydrators and pulpers 

¶ http://www.biohitech.com/digester 

Slide #31: Power Knot Biodigester 

This slide is just to illustrate what a biodigester looks like 

¶ http://www.powerknot.com/ 

Slide #32: Dehydrators, Etc. 

This slide provides a summary of some of the benefits and disadvantages of dehydrators, 
pulpers, biodigesters, etc. Obviously, no endorsement of any of the products shown is 
intended. The instructor should inform students of the need for a comprehensive analysis 
before selecting a given solution for a food scraps recycling operation. 

Slide #33: Collect it 

This slide highlights some of the issues with providing a region-wide organics collection 
program. One of the points of the slide is that collecting source-separated organics is very 
similar to collecting garbage or recyclables, you just need the right containers, trucks and a 
place to take it (and maybe a little more public education). 

Slide #34: Critical Questions in Organics Collection 

This slide presents some summary questions that need to be addressed when designing (or 
considering) an organics collection system. The instructor should go over each question with 
the students. The biggest lesson may be that whatever is collected needs to comply with what 

http://www.calrecycle.ca.gov/organics/food/Commercial/Dehydrators.htm
http://www.biocycle.net/2013/10/25/analysis-of-biodigesters-and-dehydrators-to-manage-organics-on-site/
http://www.biocycle.net/2013/10/25/analysis-of-biodigesters-and-dehydrators-to-manage-organics-on-site/
http://www.somatcompany.com/Products/Dehydrator-System/
http://www.biohitech.com/digester
http://www.powerknot.com/
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the receiving facility will accept and it might be a good idea to have a Plan B, in case the 
receiving facility is not available. 

Slide #35: Food Collection Programs Popping up Everywhere 

This sliŘŜ ǇǊŜǎŜƴǘǎ ǘƘŜ ƭƻƎƻǎ ƻŦ ƻǾŜǊ ŀ ŘƻȊŜƴ άŀƭǘŜǊƴŀǘƛǾŜέ ŦƻƻŘ ǎŎǊŀǇǎ ŎƻƭƭŜŎǘƛƻƴ ǇǊƻƎǊŀƳǎΦ 
{ƻƳŜ ƻŦ ǘƘŜǎŜ ǳǎŜ ōƛƪŜǎ όƭƛƪŜ ά.ƻƻǘ {ǘǊŀǇ /ƻƳǇƻǎǘέ ǎƘƻǿƴ ƛƴ ǘƘŜ ǇƘƻǘƻΣ ŀƴŘ ƻǘƘŜǊǎ ǳǎŜ ǘǊǳŎƪǎΣ 
but what these programs have in common is that none are owned by traditional garbage 
hauling companies and all are convincing residents and businesses alike to pay additional (over 
and above regular garbage service) to have their food scraps collected.  

¶ http://www.biocycle.net/2014/03/28/entrepreneurs-see-opportunity-in-food-scraps-collection/ 

Slide #36: Compost Cab 

¢Ƙƛǎ ƛǎ ŀƴƻǘƘŜǊ ǇƘƻǘƻƎǊŀǇƘ ƻŦ ŀƴ άŀƭǘŜǊƴŀǘƛǾŜέ ŦƻƻŘ ǎŎǊŀǇ ŎƻƭƭŜŎǘƛƻƴ ǇǊƻƎǊŀƳΦ /ƻƳǇƻǎǘ /ŀō ƛǎ 
the largest collector of food scraps in the Washington, DC area.  

¶ http://compostcab.com/ 

Slide #37: Lots of Containers 

More traditional food scraps collection containers use a variety of containers for back-of-house 
collection, as well as front-of-house collection. These containers need to be designed to work 
with the chosen collection vehicle. The containers on the left are roughly 2 gallon containers 
designed for inside the kitchen use. The larger carts are the typical carts municipalities and 
private haulers use for organics collection. 

Slide #38: Organics Collection 

This is a traditional front-loader truck collecting a food-only route in the City of Berkeley, 
California. Berkeley has had voluntary commercial food scraps collection since 1997. With the 
passage of AB 1826 (2014) more and more California cities will be developing programs like 
this. 

¶ http://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201320140AB1826 

Slide #39: Commercial Food Scraps 

This slide shows a private waste collector collecting food scraps from a supermarket near San 
Diego. The highlighted part of the photo shows an attachment that allows this truck to collect 
ōƻǘƘ ǘǊŀŘƛǘƛƻƴŀƭ άŘǳƳǇǎǘŜǊǎέ ŀǎ ǿŜƭƭ ŀǎ ǎƳŀƭƭŜǊ ŎŀǊǘǎΦ ¢Ƙƛǎ ŀƭƭƻǿǎ ǘƘŜ ƘŀǳƭŜǊ ǘƻ ƘŀǾŜ ōƻǘƘ ƭŀǊƎŜ 
and small generators on the route. Putting together a dense route of accounts is key to 
improving the economics of food scraps collection. 

http://www.biocycle.net/2014/03/28/entrepreneurs-see-opportunity-in-food-scraps-collection/
http://compostcab.com/
http://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201320140AB1826
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Slide #40: Right Stuff, Right Bin 

The biggest challenge of food scraps collection is to get participants to put the right materials in 
the right bins. This was true of recycling and of yard trimmings collection and will likely improve 
as programs become more common. Note the signage and color-coding in use by the City of 
Bakersfield for this event. 

Slide #41: Clear Signage/Guidance 

This slide presents two posters from the same food scraps collection program. The one of the 
left was the first version, which got very specific as to what was in and what was out. The 
second generation poster (on the right) made more use of pictures to represent categories of 
allowable materials. Like most municipal programs, this poster is fairly inclusive. What materials 
are allowed? Why?  What materials are not allowed?  Why? 

¶ http://www.ecocycle.org/files/pdfs/CurbsideCompostGuidelines.pdf 

¶ http://www.ecocycle.org/businesses 

 

 

http://www.ecocycle.org/files/pdfs/CurbsideCompostGuidelines.pdf
http://www.ecocycle.org/businesses


LESSON #17: COMMERCIAL ORGANICS PROGRAMS 

INTRODUCTION TO SUSTAINABLE RESOURCE MANAGEMENT ς INSTRUCTOR GUIDE ς 2015 PAGE 183 

Lesson #17: Commercial Organics Programs 

 

Lesson Description 

This lesson will describe a variety of commercial organics collection and processing programs. 
Through lecture, group discussion, and slides students will: 

¶ Review a number of organics collection and composting programs 

¶ Understand how to develop an organics collection program 

 

Student Learning Outcomes 

By the end of this lesson, students will be able to: 

¶ (Knowledge) State the primary markets for compost. 

¶  (Comprehension) State key steps of implementing an organics collection program based on a 

case study of the City of San Diego and one of its major organics suppliers. 

¶ (Application) Describe the key elements, opportunities and challenges of an organics collection 

program. 
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Student Resources 

The following is a list of resources relevant to the lesson topic. 

¶ United States Composting Council (USCC) - The USCC is a voluntary association of industry, 

government, equipment vendors, academia and others devoted to promoting compost and 

composting in the USCC. USCC has a national list-serve, an annual conferences and is the voice 

for composting in the US. www.compostingcouncil.org 

¶ BioCycle Magazine - Operating since 1960, BioCycle tells the story of the composting industry. 

Full of articles, case studies, equipment and vendor lists, and contacts. 

www.jgpress.com/biocycle 

¶ California Department of Resources, Recycling and Recovery (CalRecycle)  - California has one 

of the most dense websites regarding topics that concern composters. 

www.calrecycle.ca.gov/organics 

¶ National Sustainable Agricultural Education Service (ATTRA) - ATTRA maintains a nice listing of 

relevant sustainable agriculture publications, cases studies and references including a whole 

section devoted to soils and composting. https://attra.ncat.org/soils.html 

Reading 

Watch lesson 3 & 4 from The Organic Stream 

Assignment (ZW Biz group) 

Identify if the business you are working with needs an organics program (use AB1826 
thresholds as a guideline). Include your findings in the final report to the business.  This should 
include a reference to AB1826 requirements and data on the businesses organics generation 
obtained during the audit. If the business does generate organics, do research on local option 
for collecting and processing the materials, or identify is an on-site composter would be 
supported due to volume.  Show financial analysis of all options and include information on 
needed bins, equipment, signage and employee training. 

Assignment (ZW Community group) 

Identify local organizations working on GHG emission reductions or AB1826 implementation in 
the community you are doing your project on. Contact them to find out if commercial 
foodscrap reduction/composting is on their agenda. What solutions have they identified that 
may be in your communities future? Make sure to include information in the report. 

  

http://www.compostingcouncil.org/
http://www.jgpress.com/biocycle
http://www.ciwmb.ca.gov/organics
http://www.ciwmb.ca.gov/organics
https://attra.ncat.org/soils.html
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Instructor Slide Notes 

Slide #1: Title Slide ς Commercial Organics Programs 

Slide #2: In This Lesson 

By the end of this lesson, students will be able to: 

¶ Design an organics collection program 

¶ Review a case study of the City of San Diego and one of its major organics suppliers 

¶ Review markets for compost. 

Slide #3: Food Scraps Collection  

This slide is borrowed from ORBIS, a manufacturer oŦ ŎƻƭƭŜŎǘƛƻƴ ŎƻƴǘŀƛƴŜǊǎΣ ōǳǘ ƛǘΩs a nice 
graphic illustration of the closed-loop nature of food scraps recycling. The Instructor can start 
ŀƴȅǿƘŜǊŜΣ ōǳǘ ƛǘ ƳƛƎƘǘ ƳŀƪŜ ǘƘŜ Ƴƻǎǘ ǎŜƴǎŜ ǘƻ ǎǘŀǊǘ ǿƛǘƘ ǘƘŜ ά{ǘƻǊŜ ǘƻ tƭŀǘŜέ ōǳōōƭŜΣ ǿƘƛŎƘ ƛs 
ǊƻǳƎƘƭȅ ŀǘ фΥлл ƻΩŎƭƻŎƪΦ ŦƻƭƭƻǿƛƴƎ ŎƭƻŎƪǿƛǎŜ ȅƻǳ Ŏŀƴ Ǝƻ ŦǊƻƳ ǘƘŜǊŜ ǘƻ ǇƭŀǘŜ ǘƻ ǇŀƛƭΣ Ǉŀƛƭ ǘƻ ōƛƴΣ 
bin to curb, curb to truck, truck to facility (notice how the facility could be a composting site or 
an anaerobic digester, or both?), processor to field, and field to store.  This happens to be an 
example of residential food scraps collection, but could just as easily be a commercial or 
institutional food scraps collection program. 

Slide #4: In-Class Discussion 

Does anyone have a residential organics collection that accepts food waste where they live?  Share how 
it works. 

Slide #5: Selected Industry Groups 

This slide presents data from a statewide waste characterization study done by CalRecycle in 
2006. The Study tried to assign a total percentage of potentially divertable from a series of 
industry types. As shown in the chart, fast food restaurants, in aggregate, may have up to 73 
percent of their waste stream that is potentially divertable. Most of this consists of food and 
food-soiled paper. Obviously, specific numbers will depend on the types of service ware the fast 
food business chooses to use. Some is more compostable than others and some material is not 
compostable at all. It is important for the Instructor to remind the students that waste 
generation, is not the same as waste diverted. This chart shows total waste generated (and 
potentially divertable) but says nothing about how much is likely to be captured in a given 
program. 

Slide #6: Example: Whole Foods Markets 

This slide shows the generalized flow of materials in a typical Whole Foods Grocery store: 
Compostable materials are separated in the store, they are put into a dedicated compactor 
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(note the store branding and messaging on the compactor), the compactor is hauled to a 
composting site, the food scraps and other materials are made into compost, the compost (in 
some cases) is bagged for retail sale at Whole Foods and the compost is used on fruits and 
vegetables sold at Whole Foods.  Compare this graphic with the one in Slide #2. 

Slide #7: CASE STUDY: City of San Diego 

This slide introduces the City of San Diego as a case study. The City is a good case study because 
it provides collection and composting of city-generated organics. Although the City does not 
collect commercial food scraps themselves, they rely on private haulers, but the City has 
incentivized private haulers to provide these services. The rest of the slide provides a little 
background on the City of San Diego. 

Slide #8: How the Program Started (First Phase) 

This slide catalogs some of the larger generators that the City of San Diego included in their first 
phase of their commercial organics collection program. This is a wide variety of generators, 
what they have in common is large volumes of food scraps. 

 Slide 9: Second Phase 

This slide describes how the City expanded beyond the first phase (largely big generators) to 
smaller generators and events. 

Slide #10: Highlight One Generator 

This slide highlights the University of California at San Diego. The University is one very large 
generator among many. The university serves over 3 million meals per year and generates a lot 
of food scraps. The subsequent slides will highlight how material moves from the University and 
ǘƻ ǘƘŜ /ƛǘȅΩǎ ŎƻƳǇƻǎǘ ŦŀŎƛƭƛǘȅΦ 

Slide #11: Institutional Food Scraps Collection 

This slide shows two different types of food collection bins. The ones on the left are for Front-
of-the-house ς for the students and faculty using the cafeteria. The ones one the right are for 
ǳǎŜ ƛƴ ǘƘŜ άōŀŎƪ-of-the-ƘƻǳǎŜέ  - in the kitchen. Front-of-the-house and back-of-the-house are 
usually treated very differently in the food service industry and they have different 
requirements as far as signage. Many programs start back-of-the-house because it is believed 
employees are more easily trained than customers. 

Slide #12: Dedicated Food Compactor 

¢Ƙƛǎ ǎƭƛŘŜ ǎƘƻǿǎ ŀ ŦƻƻŘ {ŎǊŀǇǎ ƻƴƭȅ άŘŜŘƛŎŀǘŜŘέ ŎƻƳǇŀŎǘƻǊ ǳǎŜŘ ōȅ ǘƘŜ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ /ŀƭƛŦƻǊƴƛŀΣ 
{ŀƴ 5ƛŜƎƻΦ bƻǘŜ ǘƘŜ άƛƴǘŜǊƛƻǊέ ŎŀǊǘ ǳǎŜŘ ƛƴ ǘƘŜ ƪƛǘŎƘŜƴǎ ǘƻ ǘǊŀƴǎǇƻǊǘ ƳŀǘŜǊƛŀƭǎ ǘƻ ǘƘŜ 
compactor. 
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Slide #13: In-Class Discussion 

What does it take for big generators to develop an organics collection program?  (Answers could 
ƛƴŎƭǳŘŜέ ! ǇƭŀŎŜ ǘƻ ǘŀƪŜ ǘƘŜ ƻǊƎŀƴƛŎǎΣ ŀ ǿƛƭƭƛƴƎ ƘŀǳƭŜǊΣ ōǳȅ-in from top executives, financial incentives, a 
guy with a truck, lots of new containers, efficient training programs, etc.) Why would the City start with 
the larger generators first? (volume) 

Slide #14: Food Scraps Delivered to Compost Facility 

This slide shows the dedicated food scraps compactor from the University of California being 
ŘŜƭƛǾŜǊŜŘ ǘƻ ǘƘŜ aƛǊŀƳŀǊ DǊŜŜƴŜǊȅΣ ǿƘƛŎƘ ƛǎ ǘƘŜ /ƛǘȅ ƻŦ {ŀƴ 5ƛŜƎƻΩǎ ƳǳƴƛŎƛǇŀƭ ŎƻƳǇƻǎǘƛƴƎ 
ŦŀŎƛƭƛǘȅΦ bƻǘŜ ǘƘŜ άƘƻǊǎŜǎƘƻŜέ ƻŦ ǇǊƻŎŜǎǎŜŘ ƎǊŜŜƴ ƳŀǘŜǊƛŀƭ ǘƘŀǘ ƛǎ ǿŀƛǘƛƴƎ for the food to be 
ǳƴƭƻŀŘŜŘΦ ¢ƘŜ άIƻǊǎŜǎƘƻŜέ ŎŀǘŎƘŜǎ ŀƴȅ ŦǊŜŜ ƭƛǉǳƛŘǎ ǘƘŀǘ ƳƛƎƘǘ Ǌǳƴ ƻǳǘ ƻŦ ǘƘŜ ŦƻƻŘ ǎŎǊŀǇǎ ŀƴŘ 
ǎŜǊǾŜǎ ŀǎ ŀ ǊŜŀŘȅ ōǳƭƪƛƴƎ ŀƎŜƴǘΦ  ! ά.ǳƭƪƛƴƎ !ƎŜƴǘέ ƛǎ ŀƴȅ ǿƻƻŘȅ ƳŀǘŜǊƛŀƭ ǿƘƻǎŜ ǇǊƛƳŀǊȅ 
purpose is to provide structure to the composting mass.  It would be better for odor control if 
the entire surface of the pad were covered with wood chips or processed green material so that 
all of the free liquid would be absorbed rather than having some of it absorbed by the pad 
(where the odors might remain once the food scraps are mixed and placed into a compost pile. 

Slide #15: Miramar Greenery 

¢ƘŜ άaƛǊŀƳŀǊ DǊŜŜƴŜǊȅέ ƛǎ ǘƘŜ ƴŀƳŜ ƻŦ ǘƘŜ /ƛǘȅ ƻŦ {ŀƴ 5ƛŜƎƻΩǎ /ƻƳǇƻǎǘ CŀŎƛƭƛǘȅΦ  ¢Ƙƛǎ ǎƭƛŘŜ 
ǇǊƻǾƛŘŜǎ ǎƻƳŜ ōŀŎƪƎǊƻǳƴŘ ƻƴ ǘƘŜ /ƛǘȅΩǎ ŦŀŎƛƭƛǘȅΦ ¢ƘŜǊŜ ŀǊŜ ŘƻȊŜƴǎ ƻŦ Ƴǳƴicipally run facilities in 
California, many of them are located at landfills. 

¶ http://www.sandiego.gov/environmental-services/miramar/greenery/ 

Slide #16: Aerial Photo of the City of San Diego Landfill 

This slide shows an aerial photo of the entire City of San Diego Landfill, which is also located on 
a Marine Air Base. The composting facility is a little hard to see, but is the brown windrows 
(elongated piles) on the left. Siting compost facilities on landfills is a good idea because the 
facility already receives the truck traffic and the two facilities can share infrastructure (scale, 
equipment, permits, etc.) 

Slide #17: Scalehouse 

The next series of slides follows material through the entire composting process, from receipt 
(the scalehouse) through processing, composting, and final sale of compost. 

Slide #18: Receiving 

This slide shows mostly yard trimmings being delivered to the Miramar Composting Facility.  

http://www.sandiego.gov/environmental-services/miramar/greenery/
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Slide #19: Food Scraps Composting 

As we have seen food scraps require special handling. This is a similar slide of commercial food 
ǎŎǊŀǇǎ ōŜƛƴƎ ǳƴƭƻŀŘŜŘ ƛƴǘƻ ŀ άƘƻǊǎŜǎƘƻŜ ƻŦ ǇǊƻŎŜǎǎŜŘ ȅŀǊŘ ǘǊƛƳƳƛƴƎǎΣ ǿƘƛŎƘ ǿƛƭƭ ōŜ ƳƛȄŜŘ ǳǇ 
to provide adequate porosity before being placed in a windrow. 

Slide #20: Size Reduction 

¢Ƙƛǎ ǎƭƛŘŜ ǎƘƻǿǎ ǘƘŜ /ƛǘȅΩǎ ά5ƛŀƳƻƴŘ ½έ ƘƻǊƛȊƻƴǘŀƭ ƎǊƛƴŘŜǊΦ IƻǊƛȊƻƴǘŀƭ ƎǊƛƴŘŜǊǎ ŀǊŜ ǎŜŜƴ ŀǎ ǎŀŦŜǊ 
than tub grinders, which were the standard size reduction equipment in the composting 
industry. 

Slide #21: Turned Windrows 

¢Ƙƛǎ ǎƭƛŘŜ ǎƘƻǿǎ ŀ ƴǳƳōŜǊ ƻŦ ǘƘŜ /ƛǘȅΩǎ άǿƛƴŘǊƻǿǎέ ǿƘƛŎƘ ŀǊŜ ŜƭƻƴƎŀǘŜŘ Ǌƻǿǎ ƻŦ ǇǊƻŎŜǎǎŜŘ 
ƳŀǘŜǊƛŀƭ ǳƴŘŜǊƎƻƛƴƎ ŎƻƳǇƻǎǘƛƴƎΦ  ¢ƘŜ ƳŀŎƘƛƴŜ ƻƴ ǘƘŜ ƭŜŦǘ ƛǎ ŀ ά{ŎŀǊŀōέ ǿƘƛŎƘ ƛǎ ŀ ǎǇŜŎƛŀƭƛȊŜŘ 
compost turner. Although the City has experimented with more advanced technology, 
especially for food scraps, turned windrows are still far and away the most common way to 
make compost in North America. The city adds nothing but water (and/or food scraps) to make 
the composting process work in their dry environment. 

Slide #22: Screening/Contaminant Removal 

¢Ƙƛǎ ǎƭƛŘŜ ǎƘƻǿǎ ǘƘŜ /ƛǘȅΩǎ ǎŎǊŜŜƴƛƴƎ ŜǉǳƛǇƳŜƴǘΣ ǿƘƛŎƘ ƛǎ ŘŜǎƛƎƴŜŘ ǘƻ ǇǊƻǾƛŘŜ ŀ ǳƴƛŦƻǊƳ ǇŀǊǘƛŎƭŜ 
size and also to remove contaminants. The major contaminants are plastic and glass. 

Slide #23: In-Class Discussion 

Where would contamination in a compost operation be coming from? (Answer: People putting the 
wrong materials, in the green food scraps or yard trimmings container.) What is the best way to remove 
contaminants?  (Answer At ǘƘŜ ǎƻǳǊŎŜΣ ƻǊ ŘƻƴΩǘ Ǉǳǘ ǘƘŜƳ ƛƴ ǘƘŜ ŦƛǊǎǘ ǇƭŀŎŜΦ Lǘ ƛǎ ƳƻǊŜ ŜȄǇŜƴǎƛǾŜ ǘƻ ǊŜƳƻǾŜ 
a contaminant the further along it is in the process.) 

Slide #24: Loadout 

This slide shows finished compost being loaded into a large trailer for delivery to a customer. 
The City of San Diego sells compost to both landscape users and agriculture, but either way 
most of the compost is sold in bulk, rather than packaged like you might see in a nursery. 

Slide #25: Product Sales 

As we saw in a previous lesson, running a composting operation involves more than traditional 
recycling. The manufacturer of the compost has to make a product and typically that same 
entity also markets and sells the product. Thus, the City had to become an expert in making 
compost, but also in selling it. bƻǘƛŎŜ ǘƘŜ /ƛǘȅ ŘƻŜǎƴΩǘ Ƨǳǎǘ ǎŜƭƭ άŎƻƳǇƻǎǘέ ōǳǘ ǊŀǘƘŜǊ ǎŜƭƭǎ ŀ 
number of organic products. 



LESSON #17: COMMERCIAL ORGANICS PROGRAMS 

INTRODUCTION TO SUSTAINABLE RESOURCE MANAGEMENT ς INSTRUCTOR GUIDE ς 2015 PAGE 189 

Slide #26:  Compost Markets and Uses 

 This slide inventories the major two categories of markets for compost: Agriculture and 
Horticulture. In California, the majority of compost is sold to agriculture, but we have excellent 
horticultural markets as well. 

Slide #27:  Compost Markets and Uses 

This slide continues to inventory potential markets for compost. In general compost markets 
are divided into two types: volume markets and value markets.  Volume markets are anywhere 
that needs a lot of compost (a high volume). A Value market uses less compost, but pays a 
higher price for it. 

Slide #28:  The Soil Triangle 

This soil triangle shows that all soils are made up of three essential parts: Clay, sand, and soil. If 
you put any soil from anywhere on this planet in a jar with some water and shake it up, it will 
separate into these three major fractions.  The slide is animated to show that when you add 
compost to soil it tend to equalize the three parts. Compost will break up a high clay content 
soil and it will help to form aggregates in sandy and silty soils. 

  



LESSON #18: CONSTRUCTION DEBRIS BEST MANAGEMENT PRACTICES 

INTRODUCTION TO SUSTAINABLE RESOURCE MANAGEMENT ς INSTRUCTOR GUIDE ς 2015 PAGE 190 

Lesson #18: Construction Debris Best 
Management Practices 

 

Lesson Description 

Learn about the various material types and systems which are classified as Construction and 
5ŜƳƻƭƛǘƛƻƴ ƻǊ ƳƻǊŜ ŎƻƳƳƻƴƭȅ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ά/ϧ5έΦ 

¶ Learn the various materials types and secondary markets for reuse and recycling 

¶ Gain an understanding of how to implement collection systems that encourage diversion and 

optimal processing of these highly valued resources 

 

Student Learning Outcomes 

By the end of this lesson, students will be able to: 

¶ (Knowledge Level) list at least five material types generally classified as C&D and describe the 

most common construction project that generates each type of material 

¶ (Comprehension Level) describe the key benefits associated with C&D recovery and recycling 

¶ (Application Level) examine a local C&D ordinance and share key areas that both positively and 

negatively impact diversion of C&D materials  
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Student Resources 

The following is a list of resources relevant to the lesson topic 

¶ WEBSITE: Construction & Demolition Recycling Association: http://www.cdrecycling.org/ 

¶ Benefits of Construction and Demolition Materials Recycling in the United States, A CDRA White 

Paper ς Executive Summary, by Timothy Townsend: 

http://www.cdrecycling.org/assets/docs/exec%20summary_cd%20recycling%20impact%20whit

e%20paper.pdf 

¶ WEBSITE: Recycling Certification Institute: https://www.recyclingcertification.org/certified-

facilities/ 

¶ WEBSITE: CalRecycle Construction and Demolition Debris Recycling: 

http://www.calrecycle.ca.gov/ConDemo/  

Excerpts: Best Practices in Waste Reduction Video (October 2009). Below are several chapters 
in CalRecycle's 12-chapter Best Practices in Waste Reduction video series (Windows Media 
Video: 1.12 Mbps): 

¶ Chapter 1: Opening Overview (2:39 minutes) | YouTube | Transcript (PDF, 17 KB) 

¶ Chapter 3: C&D and MRFs (2:24 minutes) | YouTube | Transcript (PDF, 29 KB) 

¶ Chapter 4: C&D--The Law and Monetary Incentives (2:24 minutes) | YouTube | Transcript (PDF, 

15 KB) 

¶ Chapter 5: C&D--Separating Material (1:34 minutes) | YouTube | Transcript (PDF, 23 KB) 

¶ Chapter 8: Deconstruction and Wood Waste (1:19 minutes) | YouTube | Transcript (PDF, 14 KB) 

Reading 

wŜŀŘ ά.ŜƴŜŦƛǘǎ ƻŦ /ƻƴǎǘǊǳŎǘƛƻƴ ŀƴŘ 5ŜƳƻƭƛǘƛƻƴ aŀǘŜǊƛŀƭǎ wŜŎȅŎƭƛƴƎ ƛƴ ǘƘŜ ¦ƴƛǘŜŘ {ǘŀǘŜǎΣ ! /5w! 
²ƘƛǘŜ tŀǇŜǊέ ς Executive Summary, by Timothy Townsend: 
http://www.cdrecycling.org/assets/docs/exec%20summary_cd%20recycling%20impact%20whi
te%20paper.pdf 

Assignment 

Watch the above short videos created by CalRecycle. 

Assignment 

Have students research a C&D ordinance from a community in the U.S.  Copies of ordinances 
can be found at: http://www.calrecycle.ca.gov/ConDemo/Ordinances/.  Have students prepare 
an outline, using Worksheet #12, that should be shared during class or on the class forum. 

  

http://www.cdrecycling.org/
http://www.cdrecycling.org/assets/docs/exec%20summary_cd%20recycling%20impact%20white%20paper.pdf
http://www.cdrecycling.org/assets/docs/exec%20summary_cd%20recycling%20impact%20white%20paper.pdf
https://www.recyclingcertification.org/certified-facilities/
https://www.recyclingcertification.org/certified-facilities/
http://www.calrecycle.ca.gov/ConDemo/
http://www.calrecycle.ca.gov/Video/2009/20090826BestPracChap1.asx
http://youtu.be/Xd0geMqxtZQ
http://www.calrecycle.ca.gov/Video/2009/BestPracCh1.pdf
http://www.calrecycle.ca.gov/Video/2009/20090826BestPracChap3.asx
http://youtu.be/HlICP-QIN_A
http://www.calrecycle.ca.gov/Video/2009/BestPracCh3.pdf
http://www.calrecycle.ca.gov/Video/2009/20090826BestPracChap4.asx
http://youtu.be/TayZSYmP438
http://www.calrecycle.ca.gov/Video/2009/BestPracCh4.pdf
http://www.calrecycle.ca.gov/Video/2009/20090826BestPracChap5.asx
http://youtu.be/6Id2c6-xNC0
http://www.calrecycle.ca.gov/Video/2009/BestPracCh5.pdf
http://www.calrecycle.ca.gov/Video/2009/20090826BestPracChap8.asx
http://youtu.be/QQGCUIT6SCQ
http://www.calrecycle.ca.gov/Video/2009/BestPracCh8.pdf
http://www.cdrecycling.org/assets/docs/exec%20summary_cd%20recycling%20impact%20white%20paper.pdf
http://www.cdrecycling.org/assets/docs/exec%20summary_cd%20recycling%20impact%20white%20paper.pdf
http://www.calrecycle.ca.gov/ConDemo/Ordinances/


LESSON #18: CONSTRUCTION DEBRIS BEST MANAGEMENT PRACTICES 

INTRODUCTION TO SUSTAINABLE RESOURCE MANAGEMENT ς INSTRUCTOR GUIDE ς 2015 PAGE 192 

Instructor Slide Notes 

Slide #1: Slide Title ς Construction Debris Best Management Practices 

Slide #2: In This Lesson 

By the end of this lesson, students will be able to: 

¶ (Knowledge Level) list at least five materials types generally classified as C&D and describe 

the most common construction project that generates the type of material 

¶ (Comprehension Level) describe the key  benefits associated with C&D recovery and 

recycling 

¶ (Application Level) examine a local C&D ordinance and share key areas that both positively 

and negatively impact diversion of C&D materials 

Slide #3: Types of Construction Projects 

²ŜƭƭΣ ƭŜǘΩǎ ǎǘŀǊǘ ŀǘ ǘƘŜ ōŜƎƛƴƴƛƴƎΦ  ¢ƘŜ ǘŜǊƳ /ϧ5Σ ǿƘƛŎƘ ǎǘŀƴŘǎ ŦƻǊ άŎƻƴǎǘǊǳŎǘƛƻƴ ϧ ŘŜƳƻƭƛǘƛƻƴέΣ 
is the primary term used to describe the materials generated during certain types of 
construction projects.  These projects can include: demolition, new construction, alternations 
or tenant improvements, roofing and sometimes other forms. 

Slide #4: C&D Material Types 

There are various materials that are considered C&D.  Typically, inert materials like direct, 
concrete, plaster and asphalt comprise the largest weight and are easy to segregate and recycle 
in most areas.  Other materials like wood, metal, drywall and cardboard are generally found in 
large volume and can usually be recycled as well.  In new construction, there may be a large 
amount of organic materials from land-clearing.  Demolition and building improvements are 
more likely to produce things like roofing, cardboard and salvageable materials. 

C&D generation can vary from year to year, but overall represents a very large portion of the 
overall annual materials generation and disposal in the U.S. each year.  The good news is that it 
is estimated that  70% or greater can generally be easily recoverable.   

Slide #5: Impacts of C&D Recycling 

Construction and demolition materials (C&D) are recognized as one of the largest components 
of the solid waste stream in the US. While  much  of  this material is  recycled  for  purely  
economic  reasons,  avoidance  of  landfill disposal  of  materials  such  as  concrete,  wood,  
gypsum  drywall  and  asphalt  shingles  has  benefits  well  beyond financial  ones. C&D 
materials recycling  results  in  a  greater  job  creation  and  industrial  activity  relative  to 
landfilling. Avoidance of landfilling also provides for a greater degree of environmental 
protection, a smarter use of natural resources, energy savings, and a net decrease in 
greenhouse gas emissions.  This is according to the study: Benefits of Construction and 
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Demolition Materials Recycling in the United States, A CDRA White Paper ς Executive Summary, 
by Timothy Townsend:  

Slide #6: C&D Stakeholders 

There are a lot of stakeholders in the management of C&D materials. This list highlights the key 
stakeholders, and shows how it takes the efforts of all these sectors to ensure best 
management practices when it comes to keeping these materials out of the landfill. 

Slide #7: C&D Recycling Facilities 

Due to the sheer volume of C&D materials, numerous types of facilities exist that can handle 
these materials.  

¶ C&D Mixed Processing Facilities ς charge a higher fee but they sort mixed construction debris.  

This is gŜƴŜǊŀƭƭȅ ōŜǘǘŜǊ ƻƴ ǎƳŀƭƭŜǊ ǇǊƻƧŜŎǘǎ ǘƘŀǘ ŘƻƴΩǘ ƘŀǾŜ ŀǎ ƳǳŎƘ ǾƻƭǳƳŜ ŀƴŘ ŘƻƴΩǘ ƘŀǾŜ 

space to site multiple bins. 

¶ Source Separate Recycling Facilities ς will take in separated loads of cardboard, drywall, metal, 

wood, and other materials. 

¶ Inert facilities ς handle only concrete (rebar removal), asphalt and sometimes dirt, ceramics, 

bricks, tiles. 

¶ Reuse & Resale Facilities ς like The Reuse People, Urban Ore and Habitat for Humanity will take 

in salvageable materials like doors, molding, windows, bricks, cabinets, sinks/tubs, lighting, 

lumber, flooring and other reusable and vintage building materials. These items typically cost 

much less than purchasing new, but also fetch a great price that makes it worthwhile to invest 

the labor.   

¶ Chip & Grind Facilities ς handle primarily non re-usable wood that can be chipped and mulched 

for soil amendment, or will be used for boiler fuel. 

Slide #8: C&D Markets 

After processing, the C&D materials must have markets.  The following list closely resembles 
the facilities that process as noted on the prior slide. 

¶ Traditional Markets 

¶ Reuse Markets 

¶ Non-Traditional Markets 

¶ Biomass Facilities 

¶ Compost Facilities 

¶ Landfill Beneficial Use 

¶ Future Market Opportunities 

¶ Complete the Circle: Buying Recycled 
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Slide #9: Recycling Rates for C&D Mixed Processing Facilities in Bay Area 

This slide shows the names of the various facilities operating in the StopWaste.Org area, along 
with their respective diversion rates. 

Slide #10: C&D Systems 

Municipalities are responsible for oversight of all waste and recyclables in California.  
Therefore, cities and local governmental agencies need to make sure that proper systems are in 
place to divert the most amount of C&D materials.  Most cities have instituted a system where 
ǘǊŀŎƪƛƴƎ ŀƴŘ ŎƻƳǇƭƛŀƴŎŜ ƛǎ ŘƻƴŜ ǘƘǊƻǳƎƘ ǘƘŜ ά.ǳƛƭŘƛƴƎ ϧ tŜǊƳƛǘǎέ ŘŜǇŀǊǘƳŜƴǘΦ  ¢Ƙƛǎ ƛǎ ƎŜƴŜǊŀƭƭȅ 
done through the adoption of an ordinance.  The rest of this lesson will focus on systems and 
practices to help ensure success. 

Slide #11: Administrative Considerations 

At the oversight level, a community will want to make sure that it has an internal structure that 
supports whatever system is put in place.  This will include: 

¶ Funding ς usually obtained through a portion of the permit/license fees when building permits 

are pulled, including fines for not meeting recycling goals 

¶ Assign responsibility ς which department/staff will oversee  

¶ Goals ς test the program the first year and then make changes that will ensure long-term 

success 

¶ Other goals ς make sure that systems support other sustainability goals the community may 

have and that they work hand-in-hand 

Slide #12: Permits & Project Targets 

One of the first steps in setting up a system is to determine which projects will have to comply.  
Some of the more common ways to do this are: 

¶ 80/20 Rule ς meaning that they 20% of largest projects will create 80% of the materials, so 

target those 

¶ Project Category ς aŀȅōŜ ƻƴƭȅ ŎŜǊǘŀƛƴ ǘȅǇŜǎ ƻŦ ǇǊƻƧŜŎǘǎΣ ƭƛƪŜ άƴŜǿ ŎƻƴǎǘǊǳŎǘƛƻƴέ ƻǊ άŘŜƳƻƭƛǘƛƻƴέ 

will have to comply 

¶ Value ςand Square Footage ς are both very common ways to set parameters. In this system, 

projects estimated over a certain cost or certain size would be required to comply. 

In order to determine the best system, a municipality to review the data to determine which 
types of project parameters will be chosen. 
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Slide #13: Goals 

What are the established goals?  Can Inerts going to inert landfill count towards the recycling? 
όƛƴ [995 ƛǘ ŘƻŜǎƴΩǘ ŎƻǳƴǘύΦ  /ŀƴ !ƭǘŜǊƴŀǘƛǾŜ 5ŀƛƭȅ /ƻǾŜǊ ŎƻǳƴǘΚ όtǳǘǘƛƴƎ ŎǊǳǎƘŜd construction 
debris on top of a landfill to cover waste).  How about landfill beneficial reuse? (this might be 
crushing concrete to fill roads or divots in the landfill area) Will only the three primary reduce, 
reuse and recycle activities count? What about diversion?  Is the goal higher diversion by any 
means, or highest and best use of materials? 

On the tonnage side, what goals does the municipality have?  Does it just want to be in 
compliance with AB939 or is there a great issue to reduce landfill disposal due to shrinking 
capacity? 

Slide #14: Monitoring and Evaluation 

Ongoing and regular monitoring and evaluation will be key to the success of any C&D recycling 
program.  One of the key areas to consider is that the program is integrated with existing 
systems.  If the established program sits outside of regular functions and operations, it is more 
likely to get overlooked or worse, eliminated due to difficulty in administering it. 

Monitoring should include reports and easy to measure indicators that provide regular 
ŜǾƛŘŜƴŎŜ ƻŦ ǘƘŜ ǇǊƻƎǊŀƳΩǎ ŀŎŎƻƳǇƭƛǎƘƳŜƴǘǎ ƻǊ ŦŀƛƭƛƴƎǎΦ   

For enforcement, the program must start with realistic goals.  Then it should include 
enforcement mechanisms that say how the success or lack thereof will be measured.  Who is 
responsible for what activities?  Is it the property owner, builder, contractor, hauler??? Are 
there incentives to exceed minimum goals and are their penalties for not? Finally, will the 
municipality provide technical assistance to help with project success? 

Slide #15: Measuring C&D Diversion Activities 

Part of the monitoring and evaluation will be measurement. 

¶ Who measures? ς Will the permit holder be responsible to track and turn in data, or will it be 

the contractor?  The hauler generally gets the tonnage data from facilities, so maybe they 

should be responsible. 

¶ How and what gets measured?  Are only firm tonnages allowed?  Are volume to weight 

estimates allowedΣ ƻǊ ƳŀȅōŜ ƛǘΩǎ ŀ ŎƻƳōƛƴŀǘƛƻƴΦ  5ƻŜǎ ŜǾŜǊȅǘƘƛƴƎ Ŏƻǳƴǘ ƻǊ Ƨǳǎǘ ǘƘŜ оwΩǎΚ ²Ŝ 

discussed this a few slides ago.  Making sure that whoever does the reporting knows these 

factors is important or else the data will be inconsistent or inaccurate.  LEED requires reporting.  

LEED has strict requirements. Following LEED standards would create consistency. 

¶ Once the municipality has the data, how does it get used?  Will the info be tracked by project or 

on a citywide level?  Are there other city/municipal ordinances in place that affect how 

measurement gets done and how information is shared (or not shared)? Will the municipality 

look at trends in data to look for projects that might be underperforming (cutting corners), or 
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other projects that are over performing?  (look at those for ideas for improvement and best 

management practices that can be passed on and shared).  

Slide #16: A Work in Progress 

LǘΩǎ ƛƳǇƻǊǘŀƴǘ ǘƻ ǊŜƳŜƳōŜǊ ǘƻ ŜŀǎŜ ƛƴǘƻ ǘƘŜ ǇǊƻŎŜǎǎ ŀƴŘ ǇǊŜǇŀǊŜ ŦƻǊ ǘƘŜ ǳƴŜȄǇŜŎǘŜŘΦ  bŜǿ 
systems take time to learn and starting with a phased-in approach might be the best way to go.  
Remember to have an option for waivers or exclusions written into the plan.  There will always 
ōŜ άǘƘŜ ƻƴŜ ƛǎǎǳŜέ ǘƘŀǘ ȅƻǳ ǿŜǊŜƴΩǘ ŜȄǇŜŎǘƛƴƎΦ  LŦ ǘƘŜ ǇƻƭƛŎȅ ƛǎ ǇŀǊǘ ƻŦ ŀƴ ƻǊŘƛƴŀƴŎŜΣ ǇǊƻǾƛŘŜ ŀ 
timeline for regular updates to the ordinance to correct or revise as needed. 

Slide #17: Best Management Practices 

¢ƘŜ ƭŀǎǘ ǎŜƎƳŜƴǘ ƻŦ ǘƘƛǎ ƭŜǎǎƻƴ ǿƛƭƭ ƭƻƻƪ ŀǘ .Ŝǎǘ aŀƴŀƎŜƳŜƴǘ tǊŀŎǘƛŎŜǎΣ ƻǊ .atΩǎ ŦƻǊ /ϧ5 
recycling.  These BMPs should be considered at all stages and incorporated into any ordinances, 
permit requirements, hauler contracts or other administrative systems that are affected by 
C&D materials. 

Some of the BMPs include: 

¶ Using materials for highest and best use 

¶ Requiring buildings to comply with LEED ceǊǘƛŦƛŎŀǘƛƻƴ ǊŜǉǳƛǊŜƳŜƴǘǎ όƛŦ ǘƘŜȅ ŘƻƴΩǘ ǿŀƴǘ ǘƻ ǇǳǊǎǳŜ 

the actual certification) 

¶ Mandatory source separation of materials on the construction site 

¶ Deconstructing structures rather than demolishing them 

¶ Required salvage of specific materials 

¶ Requiring all mƛȄŜŘ ƭƻŀŘǎ ƻǊ άǘǊŀǎƘέ ƭƻŀŘǎ Ǝƻ ǘƻ awC ŦƻǊ ǇǊƻŎŜǎǎƛƴƎ ǇǊƛƻǊ ǘƻ ŘƛǎǇƻǎŀƭ 

Slide #18: Verifying or Certifying all C&D Processing Facilities 

Certifying the diversion of facilities has become a hot topic.  As more and more mixed materials 
are being processed, the question comes up, who is confirming the accuracy of diversion of 
ǘƘŜǎŜ ŦŀŎƛƭƛǘƛŜǎΚ  bƻǘ ǘƻ ǎŀȅ ǘƘŀǘ ŦŀŎƛƭƛǘȅ ƻǇŜǊŀǘƻǊǎ ŀǊŜƴΩǘ ŎǊŜŘƛōƭŜΣ ōǳǘ ǘƘŜǊŜ ƴŜŜŘǎ ǘƻ ōŜ ǎƻƳŜ 
sort of system to verify the info.  Not only that, but there needs to be consistency in what 
Ŏƻǳƴǘǎ ŀƴŘ ǿƘŀǘ ŘƻŜǎƴΩǘΦ  

Recently, the State of California has undertaken steps to convene stakeholder meetings and 
commence dialog on next steps for minimum requirements or MRF standards. More 
information can be found at: http://www.calrecycle.ca.gov/75Percent/FocusAreas/ 

Additionally, the Recycling Certification Institute has established a 3rd Party Certification 
Process. Stakeholder groups that use the statistics of C&D recycling facilities are beginning to 
request substantiation of the reported recovery and recycling rates. The Recycling Certification 
Institute (RCI) was created to meet this growing need for reliable recovery and recycling 
reporting by C&D recycling facilities. The RCI uses independent third-party evaluators to verify 

http://www.calrecycle.ca.gov/75Percent/FocusAreas/
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the accuracy and reliability of the recovery/recycling rates reported. Providing a rigorous set of 
protocols, guidelines, and tools to professionally review and certify the recovery/recycling 
reports of participating C&D recyclers, the Institute is intended to increase certainty and build 
confidence in the C&D recycling marketplace on the part of project owners, architects, the 
environmental community, municipalities and the public. 

In addition to state requirements and 3rd party certification, many municipalities have begun 
certifying diversion.  This is done to help make sure that there is some consistency and accuracy 
in what is being reported to the cities across the board. 

Slide #19: Confusion about Mixed Processing Facility Practices 

This slide helps to provide more information about some of the issues related to MRF practices 
that can make it difficult to verify claims of diversion/recycling. 

¶ Ticket Code and Scale Practices ς this speaks to the issues of knowing what material came in the 

ŘƻƻǊ ŀƴŘ Ƙƻǿ ǘƘŜȅ ǿŜǊŜ ǇǊƻŎŜǎǎŜŘΦ  LǘΩǎ ƻŦǘŜƴǘƛƳŜǎ ŘƛŦŦƛŎǳƭǘ ǘƻ ƪƴƻǿ ǿƘŀǘ ƪƛƴŘ ƻŦ ƭƻŀŘ ǿŀǎ 

ǊŜŎŜƛǾŜŘ ŀǘ ŀ ŦŀŎƛƭƛǘȅΦ  hƴŜ ǇŜǊǎƻƴ Ƴŀȅ ōŜ ǎŀȅƛƴƎ ƛǘΩǎ /ϧ5 ǘƘŀǘ ǿŀǎ ǊŜŎȅŎƭŜŘΣ ōǳǘ Ƙƻǿ ŘƻŜǎ ǘƘŜ 

ticket confirm this?   

¶ Reporting Systems ς how is the information tracked? Is the data manually input?  Is it 

extrapolated based facility averages or an exact amount for a specific load.   

¶ End Markets ς where are the materials going?  Are end markets actually recycling the material 

or is it a smoke screen to hide disposal? In the past, monitoring has not looked beyond a 

ǎƘƛǇƳŜƴǘ ǘƻ ŀƴ ŜƴŘ ƳŀǊƪŜǘΧōǳǘ ƳŀȅōŜ ǘƘŀǘ ƴŜŜŘǎ ǘƻ ōŜ ƭƻƻƪŜŘ ŀǘ ƳƻǊŜ ŎƭƻǎŜƭȅ. 

¶ Manual ςv- mechanical systems ς there is always a difference in how the material is processed.  

Are mechanical lines sped up, thereby reducing diversion when no one is looking?   

¶ Stockpiled materials ς it is a standard practice for C&D facilities to stockpile materials.  This is 

done for several reasons but can pose some concern.  Stockpiled materials are counted as 

άŘƛǾŜǊǎƛƻƴκǊŜŎȅŎƭƛƴƎέ ƛƴ ǘƘŜ ƴǳƳōŜǊǎΦΦōǳǘ ǿƘŀǘ ƘŀǇǇŜƴǎ ƛŦ ǘƘŜȅ ǎƛǘ ǘƘŜǊŜ ŦƻǊ ȅŜŀǊǎΚ  Lǎ ǘƘŀǘ 

w9![[¸ w9/¸/[LbDΚ wŜƳŜƳōŜǊΣ ƛǘ ƛǎƴΩǘ ǊŜŎȅŎƭƛƴƎ ƻǊ ǊŜǳǎŜ ǳƴǘƛƭ ƛǘΩs actually used again! 

¶ Fines ς fines are the small, pieces of construction debris and other materials that fall through 

during the screening process.  Generally an inch or smaller in size, fines can represent a HUGE 

amount of the overall weight of processed materials.  These fines are usually used as cover on 

landfills.  Even though they are going into a landfill, many facilities count this as diversion. 

Slide #20: Policies that Foster Salvage and Deconstruction 

This slide shows one last BMP that will be covered during this lesson.  Be sure to initiate policies 
that foster salvage and deconstruction.  Since these represent the highest and best use of 
construction materials, what can be done to incentivize them?  Well, this slide shows a number 
of ways to do so. The first bullet, fast-tracking permit review, can be a huge incentive to 
contractors! The time they would lose deconstructing can be made up in speedier permit 
review. 
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Slide #21: In-Class Activity 

Use Worksheet #11 ς Stakeholder Activity for this class project.  Break the room up into 7 equal groups 
and assign each group a stakeholder category. Have each group brainstorm what their primary areas of 
oversight and concern would include (related to C&D Recycling) when planning to build a large 
commercial building complex.  Next, have groups provide an outline of what steps would help ensure 
the highest level of recycling of all building materials. Report back from each group and then discuss as a 
large group how the steps either compliment the other stakeholder ideas or conflict with them.  How 
can all stakeholders concerns be met? 
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Lesson #19: U.S. Zero Waste Business Council 
and Facility Rating Systems 

 

Lesson Description 

The USZWBC has developed a Zero Waste Business Facility Certification.  This lesson will share 
important information about the different business certification programs and how the 
definition of Zero Waste is key to creating a true Zero Waste business model. 

¶ History and purpose of the USZWBC rating system as compared to other similar 

certifications 

¶ The Facility Scorecard rating system and categories 

 

Student Learning Outcomes 

By the end of this lesson, students will be able to: 

ǒ (Knowledge) Identify all 15 categories of the Facility Scorecard 

ǒ (Knowledge) State the importance of tracking and measurement 

ǒ (Comprehension) Contrast the USZWBC facility certification from other third-party certifications 

ǒ (Application) Use tools and metrics to identify cost reduction opportunities in implementing a 

zero waste initiative.  
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Student Resources 

The following is a list of resources relevant to the lesson topic 

ǒ WEBSITE: Zero Waste International Alliance: Zwia.org 

ǒ WEBSITE: Grass Roots Network: grrn.org 

ǒ WEBSITE: United States Zero Waste Business Council: uszwbc.org   

ǒ Zero Waste Definition: http://en.wikipedia.org/wiki/Zero_waste 

ǒ Gary Liss, Commentary: Get Zero Waste Certified, BioCycle, July 2013,  

ǒ http://www.biocycle.net/2013/08/01/commentary-get-zero-waste-certified/ 

 

Assignment (ZW Biz group) 

¦ǎŜ ǘƘŜ ¦Φ{Φ ½ŜǊƻ ²ŀǎǘŜ .ǳǎƛƴŜǎǎ /ƻǳƴŎƛƭΩǎ ŦŀŎƛƭƛǘȅ ǎŎƻǊŜŎŀǊŘ ǘƻ ƛŘŜƴǘƛŦȅ Ƙƻǿ Ƴŀƴȅ Ǉƻƛƴǘǎ ǘƘŜ 
business you are working with would currently be able to obtain earn.  Review information on 
the USZWBC website for more details. (http://uszwbc.org/certification/facilities).  Include 
information on the availability of certifications in your final report to the business. 

  

http://en.wikipedia.org/wiki/Zero_waste
http://uszwbc.org/certification/facilities
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Instructor Slide Notes  

Slide 1: Title Slide - Understanding the USZWBC Facility Scorecard  

Slide 2: In This Lesson 

By the end of this lesson, students will be able to: 

ǒ (Knowledge) Identify all 15 categories of the Facility Scorecard 

ǒ (Knowledge) State the importance of tracking and measurement 

ǒ (Comprehension) Contrast the USZWBC facility certification from other third-party certifications 

ǒ (Application) Use tools and metrics to identify cost reduction opportunities in implementing a 

zero waste initiative.  

Slide 3-4: Why Zero Waste Certification 

All of the reasons listed point to the need within the business community to certify business 
claims.  Now more than ever businesses are looking to share their sustainable business 
measures.  But what does it all mean? Consumer confusion ŘǳŜ ǘƻ άƎǊŜŜƴǿŀǎƘƛƴƎέ 
(environmental fraudulent claims) lead to the need for certification systems that provide 
credible oversight of claims. 

Å aŀƛƴǘŀƛƴ ǘƘŜ ǾŀƭǳŜ ƻŦ  ά½ŜǊƻ ²ŀǎǘŜέ 
Å tǊƻǾƛŘŜ ŀ άDǊŜŜƴέ ŎǊŜŘŜƴǘƛŀƭ ς need to maintain support of environmental leaders 
Å Credible point of differentiation  
Å Best Practices  
Å Meet the Highest Bar for Zero Waste 
Å Champion Highest and Best Use of Resources 
Å Business wants protection against claims of fraud 
Å Need to comply with Federal Trade Commission Green Marketing Guidelines 
Å Protect Brand from Inappropriate use 
Å Zero Waste advocates are starting to counter false claims in media 

Slide 5: SWANA is Solid Waste Association of Northern America 

SWANA is an organization that initially represented landfill operators and members of the 
hauling community.  As the shift has changed from waste management to resource 
management, the organization has shifted its area of training to include recycling and even Zero 
Waste. With that said, the organization still has a number of members who support Waste to 
Energy (WTE) so the organization must maintain a balanced voice on the subject.   

For more details on this, see: Commentary: Zero Landfill Is Not Zero Waste, BioCycle July 2011: 
http://www.jgpress.com/archives/_free/002380.html  

http://www.jgpress.com/archives/_free/002380.html
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Slide 6: Who Certifies Zero Waste?  

This slide lists organizations that certify Zero Waste. The following slides will provide more 
details. 

Slide #7: UL Environment 

UL Environment (ULE), a business unit of Underwriters Laboratories (UL, www.ul.com), adopted 
its Environmental Claim Validation Procedure 2799 for Zero Waste to Landfill and Landfill 
5ƛǾŜǊǎƛƻƴ wŀǘŜ ŎŀƭŎǳƭŀǘƛƻƴǎ ƛƴ нлмнΦ ¦[9 нтфф άǇǊƻǾƛŘŜǎ ŀ ŦǊŀƳŜǿƻǊƪ ŦƻǊ ǘhe evaluation and 
verification of singular facilities that send little to no waste to landfills and have found ways to 
ōŜƴŜŦƛŎƛŀƭƭȅ ǊŜǳǎŜ ǘƘƻǎŜ ƳŀǘŜǊƛŀƭǎΧ ǘƘƛǎ ǇǊƻŎŜŘǳǊŜ ŀŘŘǊŜǎǎŜǎ ǘƘŜ ƛƳǇŀŎǘ ƻŦ ŀƭƭ ƳŀǘŜǊƛŀƭǎ 
entering and leaving the facility under review eȄŎŜǇǘ ŦƻǊ ŦƛƴƛǎƘŜŘ ƎƻƻŘǎ ŀƴŘ ǇŜǊǎƻƴƴŜƭΦέ  

¢ƘŜ ǇǊƻŎŜŘǳǊŜ ŀƭǎƻ ƛƴŎƭǳŘŜǎ άƳŀǘŜǊƛŀƭǎ ǘƘŀǘ ŀǊŜ ǊŜǉǳƛǊŜŘ ōȅ ƭŀǿ ǘƻ ōŜ ƭŀƴŘŦƛƭƭŜŘ όŜΦƎΦΣ ŀǎōŜǎǘƻǎ 
ŀƴŘ ƭŜŀŘ ǇŀƛƴǘύΦέ  ULE capped the combustion of solid waste at 10 percent (though it originally 
allowed for combustion to count on an unlimited basis) but allows individual businesses to 
justify more than that. This can obviously be confusing to consumers.  

Slide #8: NSF: Certified businesses based on Zero Waste to Landfill  

NSF-International Strategic Registrations Ltd. (NSF-L{wύ ƳŀŘŜ ƛǘǎ ŦƛǊǎǘ ǾŜǊƛŦƛŎŀǘƛƻƴ ƻŦ Ψ[ŀƴŘŦƛƭƭ-
CǊŜŜέ ŎƭŀƛƳǎ ƛƴ aŀǊŎƘ нлмнΦ  ²Ŝǎǘ [ƛōŜǊǘȅ CƻƻŘǎΣ ŀƴ Lƻǿŀ-based foodservice company, earned 
άƭŀƴŘŦƛƭƭ-ŦǊŜŜέ ǎǘŀǘǳǎ ŦǊƻƳ b{C-ISR for its Tremonton, Utah processing facility, notes an article in 
Food Engineering. NSF-ISR confirmed that West Liberty Foods landfilled no more than one 
percent of the total waste from its Tremonton facility τ nearly 3.5 million pounds of annual 
waste were diverted. NSF-L{wΩǎ ǎǘŀƴŘŀǊŘǎ ŀƭƭƻǿ ŦƻǊ ŎƻƳōǳǎǘƛƻƴ ƻŦ ǎƻƭƛŘ ǿŀǎǘŜ ǘƻ Ŏƻǳƴǘ ƻn an 
unlimited basis. They do not include the Ash residue from burning. 

Slide #9: Green Circle:  

Green Circle is based in the North East and they just certify diversion. Green Circle Certified, LLC 
also validates and certifies for Zero Waste.  They offer to certify a percentage of waste a 
company or manufacturing facility diverts from landfill after performing a material flow and 
mass flow analysis. Green Circle, www.greencirclecertified.com, allows energy recovery 
systems to count towards the goal of zero waste - ǿƛǘƘƻǳǘ ŀ ŎŀǇΣ ōǳǘ ǎŀȅǎ ƻƴƭȅ άƴƻƴ-ǊŜŎȅŎƭŀōƭŜέ 
ƻǊ άƴƻǘ ŜŎƻƴƻƳƛŎŀƭƭȅ ǊŜŎƻǾŜǊŀōƭŜέ ƳŀǘŜǊƛŀƭǎ Ŏŀƴ ōŜ ŎƻǳƴǘŜŘ ǿƘŜƴ ǇŜǊŦƻǊƳƛƴƎ ǘƘŜƛǊ ŀƴŀƭȅǎƛǎΦ A 
business could recycle 30% of their material and burn the rest and get certified.  

Slide #10: Different Approaches between each certification 

This slide highlights each of the approaches for certification by the various certifying 
organizations. 
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Slide #11: ANSI 

 ¢ƘŜ !ƳŜǊƛŎŀƴ {ƻŎƛŜǘȅ ƻŦ ¢ŜǎǘƛƴƎ ϧ aŀǘŜǊƛŀƭǎ ό!{¢aύΩǎ /ƻƳƳƛǘǘŜŜ 9сл ƻƴ {ǳǎǘŀƛƴŀōƛƭƛǘȅ ƛǎ ŀƭǎƻ 
researching the issues involved with defining Zero Waste and Landfill Free.    

Slide #12: IƛǎǘƻǊȅ ŀƴŘ ǇǳǊǇƻǎŜ ƻŦ ǘƘŜ ¦{½²./ wŀǘƛƴƎǎ ŀƴŘ ǿƘȅ ƛǘΩǎ ŘƛŦŦŜǊŜƴǘ 

United States Zero Waste Business Council was founded in 2012 because more and more 
businesses were looking for a place to learn how to become Zero Waste. As this non-profit 
progressed they created two certifications; one for facilities and the second for professionals. 
The facility certifications are based on ZWIA (Zero Waste International Alliance) Zero Waste 
Policy. This includes Reduce, Reuse, Recycle and many more categories that help businesses 
understand how to divert their waste. The processes emphasizes ƴƻǘ ƻǊŘŜǊƛƴƎ ǿƘŀǘ ŎŀƴΩǘ ōŜ 
Reduced, Reused or Recycled. The program for professionals, certified individuals as being a 
Zero Waste Business Associate, who understands all key requirements of USZWBC facility 
certification requirements as well as understanding the 80 potential credits associated with 
certification. 

Slide #13: History and Purpose of USZWBC 

¶ A team of businesses helped create the Facility Scorecard.  

¶ USZWBC followed the United States Green Building Council LEED (Leadership in Energy & 

Environmental Development).   

¶ USZWBC supports the Facility Scorecard with both reviewing the data and conducting a onsite 

validation, tour and individual interviews.  

Slide 14: Understanding the Overall Use of the USZWBC Facility Scorecard 

This slide shows a picture of the facility scorecard and the categories and points. 

¶ There are 15 categories that focus on Up Stream or Up Cycling to Down Stream or Down Cycling.  

¶ Upstream categories would be Redesign, Reduce, ZW Purchasing, Leadership, Training, ZW 

Analysis, Upstream Management, Closed-loop Systems 

¶ Downstream categories include Reuse, Compost and Recycle  

Slide #15: Category break down follows the breakdown from above,  

¶ Upstream: Redesign, Reduce, ZW Purchasing, Leadership, Training, ZW Analysis, Upstream 
Management, Closed-loop Systems 

¶ Downstream: Reuse, Compost and Recycle 

¶ Reporting: Diversion, ZW Reporting  

Slide #16: Tracking 

Tracking is important to certification and certification is important to tracking.  Businesses 
ƘŀǾŜƴΩǘ ƳŀŘŜ ŀ Ƙŀōƛǘ ƻŦ ǘǊŀŎƪƛƴƎ ŘƛǎǇƻǎŀƭκǊŜŎȅŎƭƛƴƎ Ŏƻǎǘǎ ŀƴŘ ǿŜƛƎƘǘǎΦ  LǘΩǎ ŀƴ ŀǊŜŀ ǘƘŀǘ ƎŜǘǎ 
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overlooked.  Tracking waste and recyclables shows the big picture of inefficiencies and waste 
that need to be monitored. 

¶ When tracking metrics there are many things you need to look at: 

o Each commodity collected for recycle, compost and trash 

o Cost for each of the commodities 

o The weights can be actual from summary reports or estimated (use of front loaders) 

from conversion charts of weights x cu yards x pick ups 

o LǘΩǎ ƎƻƻŘ ǘƻ ŘƻŎǳƳŜƴǘ ǘƘŜ ǊŜǎƻǳǊŎŜǎ ŀƴŘ Ƙƻǿ ǘƘŜ ŦƻǊƳǳƭŀǎ ǿƻǊƪΦ   

Slide #17: Certification Requires Looking at the whole picture 

¶ Know that you have to know cost, weights and goals 

¶ Do this on a monthly basis so you are ahead of your goals 

¶ Know who gets the rebate money, sometimes it goes into a general fund.  This is not the best 

way to handle your money.  Sometimes you ǿƻƴΩǘ ƎŜǘ ǇŀƛŘ ŦǊƻƳ ȅƻǳǊ ǾŜƴŘors and it would go 

ǳƴƴƻǘƛŎŜŘ ƛŦ ȅƻǳ ǿŜǊŜƴΩǘ ǘǊŀŎƪƛƴƎ it separately.  

¶ [ŀǎǘƭȅΣ ƛŦ ȅƻǳ ŘƻƴΩǘ ƳŜŀǎǳǊŜ ƛǘΣ ǘƘŜƴ ȅƻǳ ŎŀƴΩǘ ƳŀƴŀƎŜ ƛǘ.    

 

Slide #18 Class project 

Provide students a copy of Worksheet #13 ς USZWBC Facility Scorecard.  Ask students to review the 
scorecard and then use it as a guideline for reviewing the possible credit which might apply to the 
business being studied as part of the capstone project.  Ask students to identify which credits will, 1) 
help save the most money (or make money); 2)reduce the most disposal to landfills or incinerators; and 
3)reduce toxics disposal.
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Lesson #20: Greenhouse Gas Connections to 
Sustainable Resource Management 

 

Lesson Description 

 Through lecture, group discussion and activity students will: 

¶ Learn about Greenhouse Gas (GHG) emissions and reductions 

¶ Understand Sustainable Materials Management and Lifecycle Analysis, 

¶ Describe and compare models measuring GHG impacts from SRM, 

¶ Summarize California policies linking GHG reduction and increased recycling. 

 

Student Learning Outcomes 

By the end of this lesson, students will be able to: 

ǒ (Knowledge) Identify the fundamental principles and practices relating to SRM greenhouse gas 

emissions and reductions 

ǒ  (Knowledge) Identify market impacts for recovered products and material and the associated 

GHG reduction impacts 

ǒ (Comprehension) Explain why communities are adopting community greenhouse gas protocols 

including SRM 

ǒ (Knowledge) Identify tools and metrics to measure and compare GHG impacts to sustainable 

management programs 
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Student Resources 

The following is a list of resources relevant to the lesson topic 

¶ Intergovernmental Panel on Climate Change, 5th Assessment Report (2015) 

https:// www.ipcc.ch/index.htm  

¶ U.S. Environmental Protection Agency, Sustainable Materials Management: The Road Ahead 

(2009) https:// www.ipcc.ch/index.htm  

¶ West Coast Forum on Climate and Materials Management 

http:// www.westcoastclimateforum.com/resources  

¶ CalRecycle Climate Change Homepage http://www.calrecycle.ca.gov/Climate/   

¶ California Air Resources Board, Scoping Plan Appendix C Waste Sector Working Paper, 

http:// www.arb.ca.gov/cc/scopingplan/2013_update/waste.pdf  

¶ U.S. EPA, Waste Reduction Model (WARM) 

http:// epa.gov/epawaste/conserve/tools/warm/index.html  

¶ Local Governments for Sustainability USA (ICLEI), Recycling and Composting Emissions Protocol 

http:// www.icleiusa.org/tools/ghg-protocol/recycling-and-composting-emissions-protocol  

¶ ARB, Recycling Emission Reduction Factors, 

http:// www.arb.ca.gov/cc/protocols/localgov/pubs/recycling_method.pdf  

¶ ARB, Compost Emission Reduction Factors, 

http:// www.arb.ca.gov/cc/protocols/localgov/pubs/compost_method.pdf  

¶ 5ŜŀǘƘ ōȅ ¢ƘƻǳǎŀƴŘ /ǳǘǎΣ [ƻǎƛƴƎ ǎǇŜŎƛŜǎ ǘƻ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜΣ .ȅ {ŀǊŀƘ ά{ǘŜǾŜέ aƻǎƪƻΣ !ǇǇŜŀǊŜŘΥ 
San Diego Free Press, 14-Aug, 2015,  
https://sarahmosko.wordpress.com/2015/08/13/death-by-a-thousand-cuts/  

Read 

wŜŀŘ ǘƘŜ ǊŜǇƻǊǘ ǇǳōƭƛǎƘŜŘ ōȅ ǘƘŜ ¦Φ{Φ 9t!Σ άwŜŘǳŎƛƴƎ DID 9Ƴƛǎǎƛƻƴǎ ¢ƘǊƻǳƎƘ wŜŎȅŎƭƛƴƎ ŀƴŘ 
/ƻƳǇƻǎǘƛƴƎέ 
http://www.epa.gov/region10/pdf/climate/wccmmf/Reducing_GHGs_through_Recycling_and_
Composting.pdf. Discuss the report on the class forum. Post questions, observations, and 
interesting points. 

Assignment (ZW Biz group) 

Calculate estimated GHG reductions for the business using the online WARM calculator 
(http://epa.gov/epawaste/conserve/tools/warm/Warm_Form.html).  Once GHG reductions 
ƘŀǾŜ ōŜŜƴ ƛŘŜƴǘƛŦƛŜŘΣ ǘǊŀƴǎƭŀǘŜ ǘƘŜǎŜ ŦŀŎǘƻǊǎ ƛƴǘƻ ƳƻŘŜǊƴ Řŀȅ ǎǘŀǘƛŎǎ ǳǎƛƴƎ 9t!Ωǎ ǎƛƳǇƭŜ 
Greenhouse Gas Equivalency Calculator (http://www.epa.gov/cleanenergy/energy-
resources/calculator.htmlύΦ aŀƪŜ ǎǳǊŜ ǘƻ ƛƴŎƭǳŘŜ ǘƘŜ DID ǊŜŘǳŎǘƛƻƴǎ ŀƴŘ ƛǘΩǎ ŜǉǳƛǾŀƭŜƴŎƛŜǎ ƛƴ 
your report to the business. 

 

https://www.ipcc.ch/index.htm
https://www.ipcc.ch/index.htm
https://www.ipcc.ch/index.htm
https://www.ipcc.ch/index.htm
http://www.westcoastclimateforum.com/resources
http://www.westcoastclimateforum.com/resources
http://www.calrecycle.ca.gov/Climate/
http://www.calrecycle.ca.gov/Climate/
http://www.arb.ca.gov/cc/scopingplan/2013_update/waste.pdf
http://www.arb.ca.gov/cc/scopingplan/2013_update/waste.pdf
http://epa.gov/epawaste/conserve/tools/warm/index.html
http://epa.gov/epawaste/conserve/tools/warm/index.html
http://www.icleiusa.org/tools/ghg-protocol/recycling-and-composting-emissions-protocol
http://www.icleiusa.org/tools/ghg-protocol/recycling-and-composting-emissions-protocol
http://www.arb.ca.gov/cc/protocols/localgov/pubs/recycling_method.pdf
http://www.arb.ca.gov/cc/protocols/localgov/pubs/recycling_method.pdf
http://www.arb.ca.gov/cc/protocols/localgov/pubs/compost_method.pdf
http://www.arb.ca.gov/cc/protocols/localgov/pubs/compost_method.pdf
https://sarahmosko.wordpress.com/2015/08/13/death-by-a-thousand-cuts/
http://www.epa.gov/region10/pdf/climate/wccmmf/Reducing_GHGs_through_Recycling_and_Composting.pdf
http://www.epa.gov/region10/pdf/climate/wccmmf/Reducing_GHGs_through_Recycling_and_Composting.pdf
http://epa.gov/epawaste/conserve/tools/warm/Warm_Form.html
http://www.epa.gov/cleanenergy/energy-resources/calculator.html
http://www.epa.gov/cleanenergy/energy-resources/calculator.html
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Instructor Slide Notes 

Slide #1: The Greenhouse Gas Connection to Sustainable Resource Management 

Slide #2: In This Lesson 

By the end of this lesson, students will be able to: 

¶ (Knowledge) Identify the fundamental principles and practices related to SRM greenhouse gas 

emissions and reductions 

¶  (Knowledge) Identify market impacts for recovered products and material and the associated 

GHG reduction impacts 

¶ (Comprehension) Explain why communities are adopting community greenhouse gas protocols 

including SRM 

¶ (Knowledge) Identify tools and metrics to measure and compare GHG impacts to sustainable 

management programs 

Slide #3: Intergovernmental Panel on Climate Change 

The Greenhouse Effect supports life on Earth by moderating temperatures. Greenhouse gases 
work in a natural process to absorb and redirect solar radiation. Atmospheric greenhouse gases 
ƪŜŜǇ 9ŀǊǘƘΩǎ ŎƭƛƳŀǘŜ ǘŜƳǇŜǊŀǘŜ ŀƴŘ ƭƛŦŜ-supporting. 

Slide #4: Greenhouse Gases and Global Warming Potentials 

Greenhouse gases are measured in Global Warming Potential, using carbon dioxide as the 
benchmark. CO2 is the most prevalent GHG. It is primarily formed from fossil fuel combustion 
sources. One unit of CO2 has an atmospheric life of 100 years. The other gases are standardized 
to CO2; so that methane is shown on this chart with a GWP of 23 ς ƳŜŀƴƛƴƎ ƛǘΩǎ ŎƭƛƳŀǘŜ ƛƳǇŀŎǘ 
is 23 times more potent than CO2 over a 100-year ǇŜǊƛƻŘΦ aŜǘƘŀƴŜΩǎ ƴŀǘǳǊŀƭ ŀǘƳƻǎǇƘŜǊƛŎ ƭƛŦŜ ƛǎ 
нл ȅŜŀǊǎΣ ŀƴŘ ŘǳǊƛƴƎ ǘƘŀǘ ǘƛƳŜ ƳŜǘƘŀƴŜΩǎ ŎƭƛƳŀǘe impact is 84 times more potent than CO2.  
¢ƘŜ ƭŀǘŜǎǘ Lt// ŀƴŀƭȅǎƛǎ ǎƘƻǿǎ ƳŜǘƘŀƴŜΩǎ D²t ŀǎ нр. 
https://www.ipcc.ch/publications_and_data/ar4/wg1/en/ch2s2-10-2.html  

Slide #5: Carbon Cycle 

The carbon cycle releases greenhouse gases as atmospheric emissions and sequesters them in 
sinks (vegetation, soils, ocean). Fossil fuel emissions are anthropogenic -- human additions to 
naturally occurring biogenic emissions. These anthropogenic emissions are changing and 
ǿŀǊƳƛƴƎ 9ŀǊǘƘΩǎ ŎƭƛƳŀǘŜΣ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ Lt//Φ 

Slide #6: GHG Emission Sources and Sinks 

Materials emissions and sinks result from food and products consumption; they emit GHGs 
through energy and non-energy emissions. Sequestered forest carbon is reduced when trees 

https://www.ipcc.ch/publications_and_data/ar4/wg1/en/ch2s2-10-2.html
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are harvested. Methane emerges from anaerobic conditions in landfills. Recycling avoids energy 
demands to extract virgin materials, and increases forest carbon sequestration. Composting 
stores carbon and avoids emissions from synthetic soil amendment production. 

Slide #7: Lifecycle Assessment: Principles and Practice 

Lifecycle analysis (LCA) tracks inputs of raw materials and energy through product phases to 
show outputs of wastes and emissions. LCAs are used to assess material and product GHG 
impacts by measuring emissions and reductions under alternative scenarios; for example, 
renewable energy inputs or discard recycling rather than disposal. 

Slide #8: WASTE Management vs. MATERIALS Management 

This chart shows the lifecycle of a product: resource extraction, processing, manufacturing, 
distribution, use, and finally recovery or disposal.  All materials follow this lifecycle.  
¢ǊŀŘƛǘƛƻƴŀƭƭȅΣ ǇǊƻƎǊŀƳǎ ŦƻŎǳǎŜŘ ƻƴ άǿŀǎǘŜ ƳŀƴŀƎŜƳŜƴǘέ ŀǘ ǘƘŜ ŜƴŘ ƻŦ ŀ ƳŀǘŜǊƛŀƭΩǎ ƭƛŦŜŎȅŎƭe, 
which is represented by the small circle in this graphic.  Waste management could include 
recycling, burning for energy recovery, composting, and landfill disposal. 

Slide #9: Recycling and Material Management 

When materials are recycled and reintroduced ƛƴǘƻ ǇǊƻŘǳŎǘ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ǘƘŜ άǳǇǎǘǊŜŀƳέ 
impacts of extraction and primary processing are avoided. Reused products avoid the 
manufacturing phase impacts. Repaired products continue in use and avoid upstream impacts 
of distribution as well. 

Slide #10: Waste Reduction Model (WARM) 

¦{ 9t!Ωǎ ²ŀǎǘŜ wŜŘǳŎǘƛƻƴ aƻŘŜƭ ό²!waύ ŎŀƭŎǳƭŀǘŜǎ ŀƴŘ ǘƻǘŀƭǎ DID ŜƳƛǎǎƛƻƴǎ ƻŦ ōŀǎŜƭƛƴŜ ŀƴŘ 
alternative waste management practicesτsource reduction, recycling, combustion, 
composting, and landfilling. The model calculates emissions in metric tons of carbon equivalent 
(MTCE), metric tons of carbon dioxide equivalent (MTCO2E), and energy units (million BTU) 
across a wide range of material types commonly found in municipal solid waste (MSW). For 
information on the data and methodologies behind the calculations, please see the model 
documentation. 

Slide #11: WARM Background 

²!waΩǎ ƳƻŘŜƭ ŘƻŎǳƳŜƴǘŀǘƛƻƴ ŜȄǇƭŀƛƴǎ ǘƘŜ ŘŀǘŀΣ ƳŜǘƘƻŘǎΣ ŀƴŘ ŎŀƭŎǳƭŀǘƛƻƴǎ ōŜƘƛƴŘ ǘƘŜ ²!wa 
emission factors. The model covers practices and materials in considerable detail. WARM 
includes standardized practices, looking at the most prevalent conditions. Users can modify 
factors found in the documentation to fit other conditions. Exclusion of use phase emissions is a 
key distinction between an end of life waste management focus; and a more holistic 
sustainable materials management focus. Some products demonstrate beneficial emission 
impacts during use, but may not be easily recycled (insulated concrete construction forms; solar 

http://epa.gov/epawaste/conserve/tools/warm/SWMGHGreport.html
http://epa.gov/epawaste/conserve/tools/warm/SWMGHGreport.html
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panels; lightweight shipping bags). 
http://epa.gov/epawaste/conserve/tools/warm/SWMGHGreport.html 

Slide #12: WARM Formula 

This formula summarizes GHG emission measurements. All processes incur emissions, 
particularly embedded energy. Remanufacturing using recycled materials requires energy and 
emissions, for example. Reductions result when avoided emissions (e.g., virgin materials 
extraction and processing or landfill methane) offset new process emissions. Increased carbon 
stocks especially to paper fiber recycling, reducing demand for forest products harvesting. 

Slide #13: Materials Management Decisions Affecting GHG Reduction 

Materials GHG emissions are both energy and non-energy related. Although energy emissions 
dominate, there are non-energy emissions in certain metals that result in high emission 
ǊŜŘǳŎǘƛƻƴǎ ǿƘŜƴ ǘƘƻǎŜ ƳŀǘŜǊƛŀƭǎ ŀǊŜ ǊŜŎȅŎƭŜŘΦ !ǎ /ŀƭƛŦƻǊƴƛŀΩǎ ƎǊƛŘ ŜƴŜǊƎȅ ōŜŎƻƳŜǎ ƳƻǊŜ 
renewable, remanufacturing in state will yield more benefits than shipping materials to coal 
fired grid systems like China or the eastern U.S. 

Slide #14: Materials Management Decisions Affecting GHG Reduction 

Avoiding landfill and combustion emissions by recycling and composting reduces GHG 
emissions. Reducing production consumption avoids even more emissions. Carbon 
sequestration in forests is a natural (biogenic) process. Carbon is stored as wood when trees 
grow. But some models, including WARM, track long-term carbon storage in landfills.  That 
storage is netted against landfill methane emissions. ²!waΩǎ ƭŀƴŘŦƛƭƭ ŘƻŎǳƳŜƴǘŀǘƛƻƴ ŘŜǎŎǊƛōŜǎ 
the carbon storage factor, which can be eliminated to reflect actual landfill emissions. 

Slide #15: Recycling and Composting Emissions Protocol: July 2013 

Local Governments for Sustainability USA (ICLEI) produced the Recycling and Composting 
Emissions Protocol (RC Protocol) in recognition of the contribution recycling and composting 
can make to greenhouse gas reduction efforts, and the high degree of influence that local 
ƎƻǾŜǊƴƳŜƴǘǎ ƘŀǾŜ ƛƴ ǘƘƛǎ ŀǊŜŀΦ ¢Ƙƛǎ ƛǎ L/[9LΩǎ ŦƛǊǎǘ ŜƳƛǎǎƛƻƴǎ ǊŜŘǳŎǘƛƻƴ ǇǊƻǘƻŎƻƭΣ ŀƴŘ 
complements its comprehensive community GHG protocol. http://www.icleiusa.org/tools/ghg-
protocol/recycling-and-composting-emissions-protocol 

Slide #16: Relationships to WARM 

ICLEI modified WARM by only crediting forest carbon storage, adopting a single landfill gas 
capture rate (WARM allows users to modify the rate), and including emissions reductions from 
compost chemical fertilizer displacement. 

http://epa.gov/epawaste/conserve/tools/warm/SWMGHGreport.html
http://www.icleiusa.org/tools/ghg-protocol/recycling-and-composting-emissions-protocol
http://www.icleiusa.org/tools/ghg-protocol/recycling-and-composting-emissions-protocol
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Slide #17: Overall Reductions 

.ȅ ŜƭƛƳƛƴŀǘƛƴƎ ƭŀƴŘŦƛƭƭ ŎŀǊōƻƴ ǎǘƻǊŀƎŜ L/[9LΩǎ ǇǊƻǘƻŎƻƭ ŘŜƳƻƴǎǘǊŀǘŜǎ ƘƛƎƘŜǊ ŜƳƛǎǎƛƻƴǎ 
reductions than WARM as shown on this mixed recyclables table. The recycled inputs 
reductions are combined with avoided disposal reductions by subtracting negative numbers. 
Combustion facilities offset national grid energy emissions, and so would be far lower in 
California. 

Slide #18: Calculating GHG Emissions 

The California Air Resources Board (ARB) uses this formula to calculate emission reductions 
factors for recycling and composting: tons of material multiplied by an emission factor to yield 
the resulting reductions in metric tons of carbon dioxide equivalent 

Slide #19: Method for Estimating GHG Emissions from Recycling 

ARB adopted factors to estimate emission reductions from recycling. 
http://www.ar b.ca.gov/cc/protocols/localgov/pubs/recycling_method.pdf 

Slide #20: Recycling Emission Reduction Factors (Table 11) 

Recycling emissions reduction factors (RERFs) are found in Table 11, supported by 31 pages of 
discussion, calculations and sources. The RERF is the sum of Column A Upstream Emission 
Reductions, less remanufacturing transportation emissions, plus forest carbon sequestration 
όŦƻǊ ǇŀǇŜǊ ŦƛōŜǊǎύΦ /ŀƭƛŦƻǊƴƛŀΩǎ ŘƛƳŜƴǎƛƻƴŀƭ ƭǳƳōŜǊ w9wC ƻƴƭȅ ƛƴŎƭǳŘŜǎ ƎǊƛŘ ŜƴŜǊƎȅ ƻŦŦǎŜǘ 
reductions. Note that the associated transportation emissions are relatively small factors. While 
ǘƘŜ ǎǘŀǘŜΩǎ ƻǾŜǊŀƭƭ ǘǊŀƴǎǇƻǊǘŀǘƛƻƴ ŜƳƛǎǎƛƻƴǎ ŀǊŜ ƭŀǊƎŜΣ ŀ ǇǊƻƧŜŎǘΩǎ ǘǊŀƴǎǇƻǊǘŀǘƛƻƴǎ ŀǊŜ ƎŜƴŜǊŀƭƭȅ 
offset by recycled materials manufacturing emissions reductions that are 10 times greater. 

Slide #21: Method for Estimating Greenhouse Gas Emission Reductions from Compost from 
Commercial Organic Waste 

ARB also presented the compost emission reduction factor (CERF) for food scraps, yard 
ǘǊƛƳƳƛƴƎǎΣ ƎǊŀǎǎΣ ƭŜŀǾŜǎ ŀƴŘ ōǊŀƴŎƘŜǎΦ !ƭǘƘƻǳƎƘ ŜƴǘƛǘƭŜŘ ά/ƻƳƳŜǊŎƛŀƭέΣ ǘƘŜ ŦŀŎǘƻǊǎ ŀǊŜ ƳŀǘŜǊƛŀƭ 
specific and would also apply to residential organics 

Slide #22: Compost Emission Factors (Table 8) 

Table 8 summarizes transport and process emissions.  

Slide #23: Compost Emission Reduction Factors (Table 8) 

Compost emission reductions result from finished compost use; and include increased soil 
carbon storage, decreased water use, decreased soil erosion, decreased and fertilizer use. The 
conversion factor column reduces feedstock to finished product weight; and does not apply to 
soil carbon storage because the data source included a conversion. The overall CERF subtracts 

http://www.arb.ca.gov/cc/protocols/localgov/pubs/recycling_method.pdf
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emissions from emission reductions, calculating that one ton of composted material will reduce 
CO2e by .42 tons 

Slide #24-25: California Legislation Connecting GHG Reduction and Recycling 

CalRecycle and ARB are working to implement statewide recycling and GHG goals by 2020. The 
two agencies combined efforts. 

Slide #26: First Update to the Climate Change Scoping Plan 

/ŀƭƛŦƻǊƴƛŀ !ƛǊ wŜǎƻǳǊŎŜǎ .ƻŀǊŘΩǎ {ŎƻǇƛƴƎ tƭŀƴ ƛǎ ǘƘŜ ŎƻƳǇǊŜƘŜƴǎƛǾŜ ǎǘŀǘŜǿƛŘŜ ƎǊŜŜƴƘƻǳǎŜ Ǝŀǎ 
reduction strategy. The Scoping Plan describes a framework to move the state towards 
reducing its greenhouse gas emissions to 1990 levels by 2020. Priorities and recommendations 
cover energy, transportation, land use, fuels, infrastructure, agriculture, water, waste, natural 
and working lands, short lived climate pollutants and green buildings. 
http://www.arb.ca.gov/cc/scopingplan/document/updatedscopingplan2013.htm 

Slide #27: Key Recommended Actions for the Waste Sector 

Scoping plan recommendations include: eliminating organics landfill disposal, financing in-State 
infrastructure, and developing new emission reduction factors for remanufacturing strategies. 

Slide #28: Cap and Trade Investment Plan 

CalRecycle received $50 million in cap and trade funds for 2014/15 and 2015/16 to be used for 
infrastructure grants and loans, particularly focused on increasing organics processing capacity 
ǘƘŀǘ ƛǎ ƪŜȅ ǘƻ ŀŎƘƛŜǾƛƴƎ !. опмΩǎ тр҈ ǊŜŎȅŎƭƛƴƎ ƎƻŀƭΦ Ϸол Ƴƛƭƭƛƻƴ ƳƻǊŜ ƛǎ ǇǊƻǇƻǎŜŘ ǘƻ ōŜ ŀŘŘŜŘ 
to the 2015/16 budget. 

Slide #29: Greenhouse Gas Reduction Fund Waste Diversion 

The first round of grant programs offered $15 million for organic materials and $5 million for 
fiber, plastic and glass recycling manufacturing. Over $153 million in requests were received. 
Five organics projects 
(http://www.calrecycle.ca.gov/Climate/GrantsLoans/Organics/ORG1Summary.pdf) and three 
manufacturing projects received awards 
(http://www.calrecycle.ca.gov/Climate/GrantsLoans/FPG/ProjectSum.pdf) 

Slide #30: Calculate WARM for a Zero Waste Business 

Provide students with a copy of Worksheet #14: Calculate WARM for Zero Waste Business.  This 
ǿƻǊƪǎƘŜŜǘ ŀƴŘ ǘƘŜ άLƴǎǘǊǳŎǘƻǊ !ƴǎǿŜǊ {ƘŜŜǘέ ǿƛƭƭ ǿŀƭƪ ǎǘǳŘŜƴǘǎ ǘƘǊƻǳƎƘ ǳǎƛƴƎ 9t!Ωǎ ²!wa ǘƻ ŎŀƭŎǳƭŀǘŜ 
tons of CO2 Equivalent reduction associated with reducing materials being landfilled/incinerated.  This is 
a fun exercise that can be done by having the instructor lead the activity and students follow along, or 
by having students work individually or in groups.  The activity does require a computer to access the 
online calculators, so if come computers/laptops are not available the instructor should lead.  

http://www.arb.ca.gov/cc/scopingplan/document/updatedscopingplan2013.htm
http://www.calrecycle.ca.gov/Climate/GrantsLoans/FPG/ProjectSum.pdf
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Lesson #21: Developing Outreach Strategies to 
Enhance SRM Programs and Practices 

 

Lesson Description 

Learn about the various forms of outreach activities and how to use these activities to create 
effective campaign strategies aimed at enhancing individual sustainable actions and habits 

¶ Learn about different types of outreach and education strategies 

¶ Understand how to motivate behaviors through messaging 

¶ Build a communications plan 

 

Student Learning Outcomes 

By the end of this lesson, students will be able to: 

¶ (Knowledge Level) describe the three types of outreach strategies 

¶ (Comprehension Level) Identify the five elements of a communications plan 

¶ (Application Level) create a communications plan for a target audience that will educate them 

on the roll-out of a new organics recycling program  
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Student Resources 

The following is a list of resources relevant to the lesson topic 

¶ WEBSITE: Fostering Sustainable Behavior ς www.cbsm.com/ 

This site consists of five resources for those working to foster sustainable behaviors, such as 

those involved in conservation, energy efficiency, transportation, waste reduction, and water 

efficiency. The site includes the complete contents of the book, Fostering Sustainable Behavior, 

as well as searchable databases of articles, case studies, and turnkey strategies. Further, it 

includes, discussion forums for sharing information and asking questions of others. If you take a 

moment to complete the free registration for this site, resources added since your last visit will 

be highlighted in the table below, and you will be able to post to the discussion forums and 

receive the daily discussion forum digest by email. 

¶ WEBSITE: S. Groner Associates, Inc. ς www.sga-inc.net  

 

Assignment 

Use the knowledge learned from this lesson to create a series of Social Media Facebook posts 
(2-3) for your client (business or community).  These posts should capture the highlights of the 
proposed project using strategies learned in class.  Provide the sample content and any 
proposed photo that goes with the post in your final report. 

  

http://www.cbsm.com/
http://www.sga-inc.net/
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Instructor Slide Notes 

Slide #: Title Slide ς Developing Outreach Strategies to Enhance SRM Programs & Practices 

Slide #2: In This Lesson 

By the end of this lesson, students will be able to: 

¶ (Knowledge Level) describe the three types of outreach strategies 

¶ (Comprehension Level) Identify the five elements of a communications plan 

¶ (Application Level) create a communications plan for a target audience that will educate 

them on the roll-out of a new organics recycling program 

Slide #3: Three Main Types of Outreach 

First this lesson will cover they types of outreach and then it will get into how to set up a 
communications plan that will focus on changes in behaviors associated with wasting and 
recycling. 

The three primary outreach types are: 

1. Informational/Educational Campaigns 

2. Public Awareness Campaigns 

3. Behavior Change Campaigns  

Slide #4: Information/Education Outreach 

Information or educational outreach has a goal of informing people about and issue, problem 
or program.  It assumes that there is missing information and that by filling in the gap in 
knowledge that people will take action. 

Slide #5: Problem with Education Campaigns 

¢ƘŜ ǇǊƻōƭŜƳ ǿƛǘƘ ǘƘƛǎ ǘȅǇŜ ƻŦ ƻǳǘǊŜŀŎƘ ƛǎ ǘƘŀǘ ƛǘ ƛǎƴΩǘ ŜŦŦŜŎǘƛǾŜΦ  Wǳǎǘ ǇǊƻǾƛŘƛƴƎ ƛƴŦƻǊƳŀǘƛƻƴ ƛǎƴΩǘ 
enough to cause change in behaviors. Yes, the lack of knowledge may be a barrier to change, 
ōǳǘ Ƨǳǎǘ ǊŜƳƻǾƛƴƎ ǘƘŀǘ ōŀǊǊƛŜǊ ŘƻŜǎƴΩǘ ƴŜŎŜǎǎŀǊƛƭȅ ŎǊŜŀǘŜ ŜƴƻǳƎƘ ƻŦ ŀ ƳƻǘƛǾŀǘƻǊ ǘƻ ŎƘŀƴƎŜΦ 

Slide #6: Awareness Campaigns 

<This slide has a hyperlink to a 1 minute commercial by clicking the photo> 

An awareness campaign goes beyond just information by helping raise awareness about the 
severity ƻŦ ŀ ǎǇŜŎƛŦƛŎ ǇǊƻōƭŜƳ ƻǊ ƛǎǎǳŜǎΦ   ²ŀǘŎƘ ǘƘƛǎ ǾƛŘŜƻ ŦǊƻƳ ǘƘŜ тлΩǎ ōȅ YŜŜǇ !ƳŜǊƛŎŀ 
Beautiful.  This type of model leads to personal concern which in-turn motivates behavior 
change. 
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Slide #7: Behavior Change Campaign 

Pulling it all together, the third campaign, behavior change actually has a goal of persuading 
people to modify or change a specific behavior by addressing both barrier and motivators. The 
combination of these two creates a model conducive to taking needed steps for change. 

Slide #8: Behavior Change Model 

Here is a list of factors typically known to motivate people to change.  As you can see, health is 
a primary motivator and is one reason for why behavior change has been a tool used to change 
behaviors, like quitting or not smoking. Other motivators are financial, convenience or social 
norms (this is how marketing works to get us to buy things). 

.ŀǊǊƛŜǊǎ ŀǊŜ ǘƘƻǎŜ ǘƘƛƴƎǎ ǘƘŀǘ ǎǘƻǇ ǳǎΧǎǳŎƘ ŀǎ ŦƛƴŀƴŎƛŀƭΣ ƛƴŎƻƴǾŜƴƛŜƴǘΣ ƭŀŎƪ ƻŦ ǘƛƳŜ ƻǊ ōŜƛƴƎ 
overwhelmed or lack of knowledge.  Successful campaigns must address all of these issues. 

Slide #9: In-Class Brainstorm 

Have Students complete the first exercise of Activity #15 ς Motivators and Barriers. The activity will ask 
the students to bǊŀƛƴǎǘƻǊƳ ǘƘŜ άƳƻǘƛǾŀǘƻǊǎέ ŀƴŘ άōŀǊǊƛŜǊǎέ ǘƻ ǎŜǘǘƛƴƎ ǳǇ ŀ ŦƻƻŘ ǊŜŎȅŎƭƛƴg program in a 
college dorm. 

Slide #10: The Plan ς Getting to Zero 

bƻǿ ǘƘŀǘ ȅƻǳ ƘŀǾŜ ŀ ōŜǘǘŜǊ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ ǘƘŜ ŘƛŦŦŜǊŜƴǘ ǘȅǇŜǎ ƻŦ ƻǳǘǊŜŀŎƘΣ ƭŜǘΩǎ ŦƻŎǳǎ ƳƻǊŜ 
closely on using behavior change models to affect change related to Zero Waste programs.  A 
plan should include these five elements: 

1. Identify the behavior or action 

2. Understand the barriers and motivators 

3. Craft your message 

4. Identify your messenger (and champions) 

5. Evaluate  

Slide #11: Getting to Zero ς Community Based Social Marketing 

{ƻ ƭŜǘΩǎ ǎǘŀǊǘ ǿƛǘƘ ǘƘŜ methodology. The key goal is how can we best design a plan that will 
result in changing behavior; and the approach we used is what we call community based social 
marketing. In designing and working on the project we will want to answer key questions that 
will guide us through this process ς some of which we already know, some of which our 
ŜȄǇŜǊƛŜƴŎŜ ǿƛƭƭ ƘŜƭǇ ǎƘŜŘ ƭƛƎƘǘ ƻƴΧ ǘƘŜ ƪŜȅ ǉǳŜǎǘƛƻƴǎ ŀǊŜ ǊŜŀƭƭȅ ǘƘŜ ²ƘƻΣ ²ƘŀǘΣ ²ƘŜǊŜΣ ²ƘŜƴΣ 
²ƘȅΣ ŀƴŘ IƻǿΦ {ƻ ƛǘΩǎ ƴƻǘ Ƨǳst knowing who or what is creating the waste, but why ς what are 
the barriers that need to overcome in changing the behavior and what are the motivators 
needed to facilitate change.  
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Slide #12: Psychology of Satisfaction 

The first is the granddaddy of Queue theory: S = P ς E, where S stands for satisfactionτǘƘŀǘΩǎ 
ǿƘŀǘ ǿŜΩǊŜ ǘǊȅƛƴƎ ǘƻ ƳŀȄƛƳƛȊŜτt ǎǘŀƴŘǎ ŦƻǊ ǇŜǊŎŜǇǘƛƻƴ ŀƴŘ 9 ŦƻǊ ŜȄǇŜŎǘŀǘƛƻƴΦ ²ŜΩǾŜ ŀƭƭ 
ŜȄǇŜǊƛŜƴŎŜŘ ǎƛǘǳŀǘƛƻƴǎ ǿŜ ŜȄǇŜŎǘŜŘ ǘƻ ōŜ ŎƘŀƭƭŜƴƎƛƴƎΣ ōǳǘ ŜƴŘŜŘ ǳǇ ƴƻǘ ǎƻ ōŀŘΦ {ŀȅ ǘƘŜǊŜΩǎ ŀƴ 
anticipated hour-long wait for a table at a restaurant, but you end up being sat in 30 minutes. 
¸ƻǳΩǊŜ ǇǊŜǘǘȅ ǎŀǘƛǎŦƛŜŘΦ [ǳŎƪƛƭȅ ōƻǘƘ ŜȄǇŜŎǘŀǘƛƻƴ ŀƴŘ ǇŜǊŎŜǇǘƛƻƴ ŀǊŜ ǇǎȅŎƘƻƭƻƎƛŎŀƭ ǇƘŜƴƻƳŜƴŀ 
that can be managed. 

Slide #13: Queue Theory 

5ƛǎƴŜȅƭŀƴŘ ŘƻŜǎ ƛǘ ōŜǎǘΧǊƛƎƘǘΦ Iƻǿ Řƻ ǘƘŜȅ ƎŜǘ ǇŜƻǇƭŜ ǘƻ ƪŜŜǇ Ŏoming back despite the long 
lines? 

Slide #14: Step #1 ς People Want to Get Started 

People feel less anxiety when a project is underway. This is important because anxiety makes a 
wait seem longer. This is the reason restaurants will give you a menu to look over while you 
ǿŀƛǘ ŦƻǊ ŀ ǘŀōƭŜΦ Lǘ ŦŜŜƭǎ ƭƛƪŜ ȅƻǳΩǾŜ ŀƭǊŜŀŘȅ ōŜƎǳƴ ǘƘŜ ŘƛƴƛƴƎ ǇǊƻŎŜǎǎΣ ŀƴŘ ȅƻǳ Ŏŀƴ ǊŜƭŀȄΦ  

Start the communications early. Give them a timeline, provide them with expectations and 
most importantly start the conversation about recycling organics.  

Slide #15: Step #2 - Listen 

Sometimes people just want to be heard. Set up multiple channels where they can talk to 
whoever is rolling out the program. Sometimes a problem will need to be resolved, but 
sometimes people just want to vent and be heard.  

Slide #16: Step #3: Give Them Some Control 

Give people choices.  Let them feel like they can make some of the decisions.  Have options.  
This could be as simple as bin size, days of collection, places to put bins, time when you will 
ǘǊŀƛƴΣ ǘƘŜ ƭƻƻƪ ƻŦ ǇƻǎǘŜǊǎ ƻǊ ǎƛƎƴŀƎŜΧ 

Slide #17: Communicate Progress 

5ƻƴΩǘ ƭŜŀǾŜ ǘƘŜ ŀǳŘƛŜƴŎŜ ƘŀƴƎƛƴƎΗ aŀƪŜ ǎǳǊŜ ǘƘŀǘ ǘƘŜ ŎƻƳƳǳƴƛŎŀǘƛƻƴ ǎƘƻǿǎ ǳǇ ƻŦǘŜƴ ŜƴƻǳƎƘ 
and is clear.  Provide information on the progress to date and definitely share the good news.  If 
participation is higher than anticipated, if roll-out is ahead of schedule, if contamination is low, 
or diversion is high, these are all great things to share that will motivate increased participation 
and support for the program.  
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Slide #18: 5 Elements of a Communications Plan 

The communications plan is another element of the CBSM plan. It is one component.  These are 
the five key steps that will be discussed: 

1. Program Goal 

2. Target Objectives 

3. Market Research 

4. Communications Strategy 

5. Outreach Tactics 

Slide #19: Program Goal 

The program goal should 1) answer why we are doing this program; 2) creates a vision for 
eventual success; 3) points the program in a clear direction. 

Slide #20: Targeted Objectives 

Very important. 1) what is the action you want to achieve?; 2) what S.M.A.R.T. metrics can be 
used?; 3) how will results be evaluated? 

Specific ς Measureable ς Attainable ς Realistic - Timely 

Slide #21-23: Audience 

These next three slides just cover the aspects of knowing the audience.  The first slide has 
suggestions for specific demographical information that should be obtained. The second slide 
talks more about personal insights associated with the demographics and the third slide 
provides suggestions for how to obtain the information. 

Slide #24-25: Crafting the Plan 

These next two slides ŀǊŜ ōƛƎ ǇƛŎǘǳǊŜΦ  LǘΩǎ ŀōƻǳǘ ǇǳƭƭƛƴƎ ŀƭƭ ǘƘŜ ǇƛŜŎŜǎ ǘƘŀǘ ƘŀǾŜ ōŜŜƴ ŘƛǎŎǳǎǎŜŘ 
all together into a plan of action, which will include a pilot or test run of the plan. 

Slide #26: The Message 

These four steps help to craft the actual message. 

¶ What is the action you want to be taken 

¶ Who should the message come from? (think person of influence) 

¶ What is the tone or feel of the message 

¶ How will the audience be rewarded 
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Slide #27-29: Social Media 

These next three slides point out the importance of using social media.  Social Media has 
become the norm for marketing and for good reason.  When messages are shared or re-posted, 
that sends a message of acceptance that creates buy-in from others.  No longer does the 
original message have to go to a large audience, because through social media it will reach 
other people by the sharing of information. 

These are 10 good tips to keep in mind when designing your message. 

Slide #30: CASE STUDY: Multi-Family Commercial Recycling Program 

Culver City wanted to increase participation in their multi-family recycling program and 
decrease contamination rates.  A Social Marketing campaign was undertaken to change 
behaviors that would create a desire to participate and participate correctly. There were two 
primary audiences: residents and property management. 

Slide #31: 

9ŀǊƭȅ ŀŘƻǇǘŜǊΥ IƻƳŜƻǿƴŜǊ {ƘŀǊƻƴ .Ǌƻǿƴ ǊŜǇƭŀŎŜŘ ƘŜǊ ƻƭŘ ōƛƴ ǿκ ƻƴŜ ƻŦ ǘƘŜ ǇǊƻƎǊŀƳΩǎ ƴŜǿ 
bins & with the help of the BLUE bin color & out informative materials her complex began 
recycling more, saving her $300 in trash-picks ups a month.  She was featured in our PSA, FB 
page as well as e-blast extolling the virtues of the program. 

Slide #32: 

At another property, cost savings motivated the property management.  This factor played a 
role in the property management agreeing to participate.   

Slide #33: 

Media coverage included the champions which helped to gain more local support. 

Slide #34: Results 

The program was able to compare before and after metrics to identify how many new 
complexes, how many new bins, how much additional diversion in tons and how much the 
contamination rate decreased.  These are all good measurable indicators of if the campaign was 
successful. 

Slide #35: In-Class Activity 

Have Students complete the second exercise of Activity #15 ς The Approach and Communications Plan. 
The activity will walk the student through the process of using the already established motivators and 
barriers and go further to identify an approach to setting up a food recycling program in a college dorm 
and a complimentary communications plan. 
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Assignments  & Reading  
This section is designed to provide suggested assignments and reading material that 
compliment the course content.  This course has be designed to provide a real-world 
experience for the students; Therefore, a number of hands-on activities have been 
incorporated that are similar projects, tasks and learning which an employee, employed in the 
field, would experience while  working on a Zero Waste Project.   

As much as possible, the assignments are designed to be performed in teams.  This is also 
similar to a work environment, where students will rely on teammates (or fellow workers) to 
carry out assignments/projects.  It is desirable that students find a place within the group that 
allows them to each use their skills and abilities which lend themselves to the team project.  For 
instance, some students may be better at writing, others at research, others at public speaking 
and others at graphics/design, and so on.    

Instructors should review the assignments and reading in advance and determine which 
components will be utilized and that best supplement the learning environment.  Some 
assignments may be optional or used as extra credit.  A few of the assignments require pre-
planning and should be coordinated early on during the course.  

¶ Less 5: Requires advance set-up of a tour at a local recycling or compost facility 

¶ Lesson 7: Requires advance coordination with school administration/custodial to set 
up on site waste audit 
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Prerequisite 

Assignment:   

Watch the Story of Stuff: http://storyofstuff.org/movies/story-of-stuff/ 

On the class forum, post your thoughts and questions based on watching the Story of Stuff. 
What were at least one or two key things that you did not know that stood out to you? Review 
at least 2 other student postings and dialog with them about the choices we make, the impact, 
and how these topics influenced you to enroll in this course. What is your goal in pursuing a 
certificate in Sustainable Resource Management? Do you see new careers springing from a 
common awareness of the real costs of current consumption and production methods? Prepare 
to discuss in class. 

Capstone Project 

As a capstone project, students will be able to select either a community based Zero Waste 
project or a business based Zero Waste Project.  Throughout the course, lesson content, 
reading, activities, discussions and homework will all prepare the student for the Capstone.  
Additionally, many of the activities will guide the student through the process of completing the 
capstone. Students should identify which project they will work on by the end of Lesson 2. Have 
them spend some time in-class getting to know one another and specific areas they can 
contribute. 

Each capstone project will be group focused and all students should work collectively to 
complete. Students should identify areas that they will primarily focus on to contribute, but key 
areas should be done together. The following identifies the two different areas of focus. 

Zero Waste Community Project 

This project will focus students on a local community (city) Zero Waste outreach effort or plan.  
Students can identify a specific event, such as a presentation at the local City Council, or an 
educational booth at a local community event (farmers market).  The presentation should 
include a thorough review of the community history and existing policy related to resource 
management.  Research should also include existing statistics on diversion, programs for 
recycling and reuse in place, and drivers within the community that may either inhibit or 
advance future Zero Waste policies.   

The report/presentation/educational material should contain a solid message of the 
importance of Zero Waste and provide a roadmap for how the community could feasible 
achieve it. 

http://storyofstuff.org/movies/story-of-stuff/
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Zero Waste Business Project 

This project will focus students on a local business Zero Waste plan.  Students should identify a 
business (or the college/college department) that it will work with to prepare a formal Zero 
Waste Plan.  The steps will include all those later identified in the coursework, including 
obtaining all key data, performing a waste audit, and doing a business facility tour.  The final 
Zero Waste Plan will include analysis of all the data compiled along with recommendations and 
a timeline for implementation. 

 

Lesson 1 ς Introduction to SRM / Part 1 

Reading: U.S. EPA Advancing Sustainable Materials Management: 
Facts and Figures 2013 (released June 2015) 

Weblink: http://www.epa.gov/epawaste/nonhaz/municipal/pubs/2013_advncng_smm_rpt.pdf  

Read the Executive Summary and review tables, page 1-10. 

This information will vary slightly from what is presented in Lesson #1, but will provide an 
overview of the changes being made at the EPA and around the world at how wastes are 
transitioning to resources and being managed as such. Be prepared to discuss the differences in 
materials composition since the 2012 report. 

Assignment:  

We often assume that the way the U.S. handles resources and waste is typical of the developed 
world. We can learn a lot from the experiences of other countries. Select a country to research 
different waste management practices and compare to the United States. Possible country 
options include: Japan, Italy, Britain, Germany, Canada, or another country you are interested 
in for which data is readily available. 

Your posting to the class forum this week should include answers to the following questions: 

¶ What are the disposal rates per capita? How does this compare to the United States? Compare 
material reduction, reuse, and recycle rates. 

¶ What policies has the country put in place to encourage waste reduction? 

¶ What unique considerations does this country have in regards to waste management? 

¶ How does the infrastructure differ from the United States? 

¶ Would these policies, infrastructure, be feasible in the United States? Why or why not? 

http://www.epa.gov/epawaste/nonhaz/municipal/pubs/2013_advncng_smm_rpt.pdf
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Lesson 2 ς Introduction to SRM / Part 2 

Assignment: 

Review the list of Acronyms and Terms that has been provided as a handout.  Refer to this 
handout throughout the term of this course and add new terms not listed as you identify them. 

Assignment: 

/ƻƳǇƛƭŜ ŀ ǎƛƳǇƭŜ ǊŜŎȅŎƭƛƴƎ ƻǊ ǊŜǳǎŜ άCŀŎǘǎέ ǿƻǊƪǎƘŜŜǘΦ  {ǘŀǊǘ ŎƻƳǇƛƭƛƴƎ ƛƴŦƻǊƳŀǘƛƻƴΣ ǎƛƳƛƭŀǊ ǘƻ 
this example (https://www.dosomething.org/facts/11-facts-about-e-waste) and track new facts 
throughout this course.  As a class, create a wiki or other compiled fact-sheet that can be a 
future resource. 

Assignment: 

What is an item that you buy that is made from recycled materials or could be made from 
recycled materials (common examples include office paper, toilet paper, paper towels, possibly 
jewelry, clothing or furniture)? Do a comparison on one product you have purchased in the past 
year.  

¶ What does a unit of the product made from recycled product cost?  

¶ What does the same unit size from virgin material cost?  

¶ Is it easy or difficult to make the switch to a product made from recycled product?  

¶ Is the recycled product available at the places you regularly shop?  

¶ Is the price competitive?  

¶ Is the quality comparable? 

¶ What other factors weigh into your purchase decision? 

Assignment: 

Review the Green Guides on the FTC.gov website (https://www.ftc.gov/news-events/media-

resources/truth-advertising/green-guides). Pick one guide and study the issues related to the 
Greenwashing campaign. Post a summary on the course forum.  

 

Lesson 3 ς History of Solid Waste Management 

Assignment: 

Instructor: From the following webpage: 
http://www.calrecycle.ca.gov/Laws/Legislation/calhist/. Assign a different time period for 

https://www.dosomething.org/facts/11-facts-about-e-waste
https://www.ftc.gov/news-events/media-resources/truth-advertising/green-guides
https://www.ftc.gov/news-events/media-resources/truth-advertising/green-guides
http://www.calrecycle.ca.gov/Laws/Legislation/calhist/
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students and then have them select one policy or piece of legislation from within that time 
period for the assignment. 

Student: Choose a piece of legislation or policy from the time period assigned, to research in 
more detail. Post a summary of the legislation on the class forum. Be sure to include critical 
information such as: 

¶ Name of the bill/policy/law 

¶ When it was introduced/approved 

¶ Summary of key impacts on citizens, businesses, municipalities 

¶ Results to date 

¶ Other interesting/relevant information 

¶ Primary drivers 

Assignment 

Have students research websites related to legislation in California.  Have students report back with a 1-
minute synopsis of the piece of legislation they researched and its importance to local or state 
reductions in waste to landfill/incinerators. 

Possible websites for research: 

¶ California Production Stewardship Council: http://calpsc.org/policy-and-legislation/ca-epr-

legislative-history/ 

¶ /ŀƭƛŦƻǊƴƛŀƴΩǎ !Ǝŀƛƴǎǘ ²ŀǎǘŜΥ http://www.cawrecycle.org/past-legislation 

¶ CalRecycle: http://calrecycle.ca.gov/ 

Assignment:  

This assignment is perfect for both the community and business capstone projects and is a key 
for gathering data and background associated with each project. Have students work within 
their groups on this assignment. 

Find out how legislation is being implemented in your community.  Per AB 1826, local 
jurisdictions must have organic waste recycling programs in place. Specifically, in April 2016, 
businesses must arrange for organic recycling. What is the plan for the city/community in which 
you will be doing your capstone project? What is the community doing to prepare and how will 
the businesses be notified? Discuss this issue with the local business identified in the capstone 
project and find out if they even know about the new law, and if so, how do they plan to 
address this requirement.  

Research if there is a plastic bag ordinance or polystyrene ban in the community. If so, when 
was it established? If not, has it been discussed and disregarded? Why or why not? What local 
community organizations are working within the community to create more sustainable 
communities? How will it affect the local businesses? 

http://calpsc.org/policy-and-legislation/ca-epr-legislative-history/
http://calpsc.org/policy-and-legislation/ca-epr-legislative-history/
http://www.cawrecycle.org/past-legislation



