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Welcome taothe Introductory Course oBustainable Resource Managemeifhis course covers

the 25 principles2 NJ 4 G dzRSy (i f S| NJidenfitied 18 dzéNat®bnalStandards] h Q& v
Certification Board of the NRC. More information can be found at:
http://nrcrecycles.org/nationalstandardscertificationboard/.

The Introduction to Sustairide Resource Manageme(BRN) course has been designéal

provide information orthe policies, programs and infrastructutiegat support Zero Waste.
Dependence on natural resources continues to grow at an unsustainable pace. Through SRM
both communities ad businesses casupport the reductiorof wasted resourceand materials
andwork 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 topfeeluction of

methane, a potent greenhouse gas.

In 197Qthe phrased wS RdzOS > wSdzaSs wSOe Of S¢ ¢ IDaspi®@thés Yy SR R
fact thatthisphraseis highly recognized, not all aspectsitod phraseare well understood or

well-practiced. Yes, Americans recycle! Yes, many Americans participate in reuse! But the fact

is, that thedreducet part of thephrasehas beeny S3f SOG SR (2 (GKS LRAYy(Gd GK
realize it is the first and most important part of the equatiofhis County consumes and

produces more now than ever. Much of these products contain chemicals, toxins and heavy

metals that pollute the environment and our bodid$he good news is thahtough effective

SRM strategies, businesses and communities can begin tajpsiieam at new practicesnd

product redesignthat: reduce toxins; reduce thextraction and dependence oésources;

reduce disposaknd reduce the harmful impacts to animals, people and the planet.

This course will look at upstream practices that reelwaste during the manufacturing and
distribution of productsas well asooking atdownstream practices to collect, reuse, recycle

and compost materials once they have been discarded. Additionally, the course will look at the
impacts to the economy anjdb creationconnectedto 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 14000 new jobs could be created over the next two years in California alone. A
national studyperformed by the Tellus Institute, titleddore Jobs, Less Pollution: Growing the
Recycling Economy in the LJ&3timates 1.5 million new jobs by recycling 7&Pall waste

These jobs depend on reducing disposal and returning more materials back into the economy
through reuse and recycling.
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About the Guide

This guide will provide the instructavith all the needed resources to successfully conduct a
interactive course on Introduction to Sustainable Resource Managemiastructors should
review all materials thoroughly before commencing the course.

The Instructor Guide includes:

Lesson Plans

20+PowerPoinfpresentations (with slide by slidestructor notes)
Capstone project outline

Homework and assignments

Course syllabus

Handouts and worksheets

Glossary of terms

=A =4 =4 4 -4 4 4

The course has been developed to allow for maximum student interactivity anavoshd

learning opportunities. Early on during the course, students will be asked to participate in a
group capstone projeathicheither focugson Zero Waste in a community Zero Waste in a
business. As the course lessons unfold, studentdeigiven information, projects, readings,
activities and homeworkhat will all provide a stegby-step, interactivelearning experience in
which students apply knowledge toward therapletion of the capstone projecEtudents will

also participate in discussions and group experiences that enhance the learning through real
world, handson practicum.

Instructors should use their own judgment to modify coucsatent and assignms. These
lesson plans cover all the learning outcomes for successful completion of the course, but also
include projects and assignments for maximum comprehension ofubgst matter.
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The following section contains lesson plans for éaglic. 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

=A =4 =4 =4 -4 A -4

The homework and reading assignmeotsnplementand go hanen-hand with the lessons
and are otlined within each lesson plan as well as contained in a section at the end of this
manual The syllabi at the end dfis guide can be used tmustomize the instructd® 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 knowledgeabieany of the lesson topicsThese 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 TRSTAINABLRESOURCHIANAGEMENESRM); PARTL

Lesson #1: Introduction to Sustainable
Resource Management (SRMIPART 1

Lesson Description

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

1 Understand how and why resources are being converted to solid waste at an unprecedented
rate
1 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:

1 (Knowledge Level) identify what materials are being disposed and locate resources on existing
disposal data.

1 (Comprehension Level) explaimat is meant by the term Sustainable Resource Management
according to the National Standard Certification Board of the National Recycling Coalition

1 (Comprehension Level) describe why wasting occurs and thieugasystems needed to manage

waste and resources more sustainably

(Application Level) predict what materialarrentlyhave high levels of disposal

=

Classroom Activity

The Story of Stuff videditp://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.

INTRODUCTION TO SAINABLE RESOURCE MBEMENTE INSTRUCTOR GUII®15 PAGE


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

LESSOM1: INTRODUCTION TRYSTAINABLRESOURCHMIANAGEMENESRM), PARTL

Student Resources

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

1 Industry AcronymsTerms(handout in lesson folder)

1 EPA: Advancing Sustainable Materials &pement: Facts and Figures 2@18ssessing Trends
in Material Generation, Recycling and Disposal in the United States:
http://www.epa.gov/epawaste/nonhaz/municipal/pos/2013 _advncng_smm_rpt.pdf

1 EPA MSW 2009 Reponttp://www.epa.gov/osw/nonhaz/municipal/pubs/msw2008.pdf

EPA MSW 2012 Reponttp://www.epa.gov/osw/nonhaz/municipal/pubs/2012_msw_fs.pdf

1 VIDEO: Story of Stufittp://storyofstuff.org/movies/story-of-stuff/

=

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

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

Read theExecutive Summary and review tables, pag)1

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 ahbeing managed as such. Be prepared to discuss the differences in
materials composition since the 2012 report.

Assignment:

We often assumehat the way the U.S. handles resources and waste is typical of the developed
world. We can learn a lot from the p&riences 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 dta is readily available.

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

1 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, lieasible in the United States? Why or why not?

=A =4 =4 =4
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LESSOM1: INTRODUCTION TRYSTAINABLRESOURCHMIANAGEMENESRM), PARTL

Instructor Slide Notes

Slide#1: Title Slide

Slide#2: Student Learning Outcomes of Lesson
Slide#3: What is SRM:

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

Policy
Infrastructure
Programs
Education

= =4 =4 =4

Slide#4: SRM Hierarchy

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

1 Reduce waste (also called waste reduction)
1 Reuse products
1 Recycle and/or compost materials.

Slide#5: No Waste in Nature

In nature, everything is in cycles. The Eartha®sedloop system where no waste occurs

YIGdzNI ff&o CKSNE Aad y2 algléé Ay ylLadz2NBT GKS
system to fuel another. Waste creation is a relatively new product of human culture for which

better systems and processes need wdstablished.

Slide#6: How is Waste/Garbage Created?

Wasteist STi2FSNE GKIFd ¢S RA&ALIZAS 2F3 o0dzi GKI G R2¢
has things that they no longer need, or that lose their value to the original purchaser, but that
R2SayWSlIy G(KS& ySSR (2 32 AylG2 GKS (N} akK (2 0:¢
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 oeh m
could be reduced from production, or reused for beneficial purposes?

Slide 7 & 8: How is Waste/Garbage Createftntinued)
Examples of how wastes retain value in a SRM system

1 Metal is recycled to create new metal cans. (slide 7)
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LESSOM1: INTRODUCTION TRYSTAINABLRESOURCHMIANAGEMENESRM), PARTL

1 A bike can be repaite(slide 8)
1 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 mix@egether, 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 regulade dispo

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.

Slde#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 ez year. That is approximately 4.38 posper person, per day. Of

this, 87 million tons is either recycled or composted for a diversion rate of 34.5%

WhiletheseNE Q&8 Of Ay3 yR O2YLRadAy3a SFF2NIa | NBE aai
Ameri@ans 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 USwe 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 asated 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 valuefahese recyclables away.

Slide#14: MSW Generation

a{2 adlyR&a FT2NJ aYdzyAOALI f a2ftAR ¢l aiSé¢o ¢ KAa
generated. Paper and paper products are the largest material.
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LESSOM1: INTRODUCTION TRYSTAINABLRESOURCHMIANAGEMENESRM), PARTL

Slide#15: MSW Generation Another Viewpoint

[221AY3 G GKS alYS Hpm YAfftAzy (G2ya 2F 3ISYySN
2LISYAYy3IeE aG2NR O ¢tKS !'®d{d 9t! aKz2ga GKIFG om:
packaging purposes, which means they are produced to be thrown away. Ar@¥eof the

materials are nordurable 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 androduct 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

2 3G6S aGNBlFrYa RATFSNI o6& a3ISYSNIG2NI eLIS¢ o wS
and yad 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 thogh 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
partduetl 2 (0 KS Yzadfte aFNBESe O2tf SOGAaMgofftdNR2 INI Y&

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 materialsowery 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

=A =4 =4 =4 -4 4 - 4
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LESSOM1: INTRODUCTION TRYSTAINABLRESOURCHMIANAGEMENESRM), PARTL

1 ...and PEOPLE, who widl 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 méaiés 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 makesip 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 concermegardingfood 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 islao created, which is a groundwater contaminant.

Slide#23: Visualize a Zero Waste System
¢tKAa flald af ARBARBHUANE: LNRSAR3TI KAGAH »%SNB 21| 3

designed. For this class, we will focus on empowering the students with kngeviet
information needed to be the next generation of change!
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LESSOM2: INTRODUCTIORD SUSTAINABLRESOURCHIANAGEMENESRM); PART2

Lesson #2: Introduction to Sustainable
Resource Management (SRMIPART 2

Lesson Description

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

1 Master key terminology used by SRM professionals
i Categorize materials in order to optimize opportunities fieduction, reuse, recycling and
composting

Student Learning Outcomes

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

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

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

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

1 (Comprehension Level) explain the meaning of the various technical terms and langsatin
an SRM system.

1 (Comprehension Level) summarize examspliel-2 resources or materials within each primary
(or market) category.

1 (Application Level) state personal examples of items they currently use that are wasteful and
could be eliminated

1 (Amalysis Level) differentiate the different types of material streams among various sections,
such as residential and commercial.

=
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LESSOM2: INTRODUCTIORD SUSTAINABLRESOURCHIANAGEMENESRM); PART2

Student Resources

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

1 Industry AcronymsTerms(handout in lesson folder)

1 EPA Website on Sustainable Materials Managentaiy://www.epa.gov/smm/

1 CalRecycleState 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 listeg@u identify them.

Assignment:

/ 2YLAES | AAYLIE S NBXOeOfAy3d 2NJ NBdzaS acCl Ol a¢
this examplelfttps://www.dosomething.org/facts/1¥factsabout-e-waste) and track new facts
throughout this course. As a class, create a wiki or other compilegifeet 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
recycledmaterials (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 compaable?

What other factors weigh into your purchase decision?

=A =4 =4 =4 -4 -8 9

Assignment:

Review the Green Guides on the FTC.gov welsities(//www.ftc.gov/newsevents/media
resaurces/truthadvertising/greemuideg. Pick one guide and study the issues related to the
Greenwashing campaign. Post a summary on the course forum.
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LESSOM2: INTRODUCTIORD SUSTAINABLRESOURCHIANAGEMENESRM); PART2

Instructor Slide Notes

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

(Knowledge LeveDescribe the fundamental principles and practices related to waste
reduction and reuse; recycling and composting

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

1 (Comprehension Levedkplain what is meant by Sustainable Resource Management

1 (Comprehension Level) explain the meaning of the various technical terms and language used in
an SRM system.

1 (Comprehension Level) summarize example-gfrésources or materials within each primary
(or market) category.

1 (Application Level) state personal examples of items they currently use that are wasteful and
could be eliminated

1 (Analysis Level) differentiate the different types of material streams among various sectors, such
as residential and comercial.

Slide#3: The Need for Industry Terms

2S KIFI@S y2¢6 fSIENYSR GKIFIGZX GAy ylFadz2NBZ GKSNB A
generate and dispose of resources (which we generally call wastes) on a daily basis. What we

need to think about ishow do products, packaging, food leftovers, agricultural byproducts and
landscape trimmings fit into a resource management sy§taithat 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 usepghrased 342 OAl SR gA0K {waXé¢wSRdzOS> w8
phrasewas coined in 1970 during the first earth d@y22/1970), and has eame 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 themolidahdecause what

we want to do is to focus FIRST on waste reduction, or reuse, then on reuse, and then on

NEOBOfAYaAXd2NI NRPGOGAY I

,Sasx GKS NRBO LINIL ¢1ayQd LINI 2F GKS 2NARIAAYL
process of composting, weriidS O2YY2yf & NBFSNI G2 GKFEG Fa aNRi
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on SRM, by customizing the message to meet the needs of the audience in a way that is

familiar. Today its common to find hundreds of reduce, reuse, recycle messages being shared.

2 KFdQa &2dNJ FF@2NRAGS dwé o

Slide#5: REDUCBENaste Reduction

Waste reduction or reducing is at the top of the hierarchy. The reason for this is because the
best way to save reswces 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 nilaégeg
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 redste such
as

Working to reduce the amount of packaging from the products that are sold. Did you know

that packaging represents about-30% of all disposed materials and has an extremely short
fAFSALI YO ! of{ & 9t ! NI L2 N Sowaealbcates/certaid iR@s andn M H
estimates that packaging actually exced@®% (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 wasetices, and make sure that we
purchase products that are durable, lotagting, repairable and ultimately reusable or
recyclable.

We need to beencouragingnanufacturers to redesign products so that they are less toxic and
eliminate waste resources dimg 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 wastgoat home or office?To start,
you can

Install lowwaste landscaping

Grasscycle

Replace light bulbwitht 2y 3SNJ £ F aGAy3 [ 95Qa 2NJ/ C[ Qa
Eliminate disposable dishware and towels in your home

Use less toxic aflatural cleaning products

Consider packaging purchasing decisions when options are available

=A =4 =4 4 -4 4

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 moreofa & i GG NI RAGA2Y € Ll2ad 22NI R 2 N
convenience became more mainstream. Tqdeg 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 imdé:

Thrift shops
Repair shops
Garage sales
Swap meets

=A =4 =4 =

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

/ NJ A JreeécydepaddiSEeetbank, 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, regafies upcyclig 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 furtlervn 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
participationthatgive 82 LJX S G KS aFSSt 3I22RE aSyasS 2F Ayo2f

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 @ahe same linebecause 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, glasand metalsin 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 anal@ic 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 RR-R

b2g GKIFIG 6SQ@S 02 @S NK& teiiis Shouddlydu befamii&l with? Wl 0 2
there are quite a few! We are going to cover a handful in thisoleasd then provide
numerous more as we advance through twmurse

We just familiarized ourselves with Recycling. But did you know thag ilsea 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 producsiafilar 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 alstowncycleandupcycleLINE R dzO (i & K 5 astbgsD e Of A y 3
2LI0A2y > odzi a2YSGAYSA dolvyclené Kr&maRingfa prodddfli A 2 y @
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 usesinatv 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 dowstycling. 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
SEGNI OlA2yd {2 Ay 2dzNJ SEIF YL Sax AdQa adAatt o
YE1S G2A€SG LI LISNI FNRBY NIXYg YIFOGSNREFEao 2 KIdQa
products to begin with.

Now upcycling is when we make a productnfr 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 glasseing upcycled into decorative tiles. We see examples of upcycling all the
time through creative manufacturing and produohovation In today's system, these

products then become wastes themselves so they should only be used when completely
sustainabé 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 continlo®kaat these
implications and how resources can retain their value over and over in the lifecycle.

Slide#9: Buy Recycled

' Yy2U0KSNJ OSNE 0O2YY2y GSNXY A& d.dz2 wSOeOf SRe ®
positive impact if the resources are naltimately turned into new products that are

PURCHASED. AsconsumerS R2y Qi | f gl &a NBO23ayAT S 2dzNJ NBal
going through demanding and purchasing new products that are sustainably sourcetbxmmn

long lasting, durable, repaible, reusable and ultimately recyclable or compostable. We need
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to put our money whereur values are, and that means sometimes spending a little extra to
get these types of products.

The great news is that demand for highality, ecefriendly productscontinues to grow. We

4SS YINJSGAY3T OFYLIATya aKINARYy3I K2g 3INBSY LINER
good companies making good products, but not be confused or mislead by companies simply

using greenwashing tactics.

Slide#10: Greenwashing

And what is greenwashing besglgeing another great term we should cover?2®ell, | think

this slide says it all. In a 2010 report by UL and TerraChoice titled the Sins of Greenwashing,
GKSe F2dzyR GKI G 20SNI ppz 27F Ly drefetaiNé@cRidz@éres G K |
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@&® R & D NB STyie Getah Guillegsé

designed to help marketers ensure that the claims they make about the environmental

attributes of their products are truthful and netleceptive.

Slide#11: Closedloop

Closedoopis another very common term that ychear more and morelhis termwhenused

in different industriesmaymean different thing. In a resource management system, when we
saycclosedloope we are talking about a circular process where wastes are nearly elimibgted
the waste or byproduct &@m one process becaomg thefeedstocks for production of a new
product or process.

We want aclosedloop system to:

1 Prevent waste by better design and utilization of resources
1 Integrate a resource management system
1 Reduce the extraction of resources

As welook 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 dispdaeatin a closedoop

system, the materials are collected and then can either be reused in their existing form, or they

can go back for Hprocessing or in some cas@sit directly back into the manufacturing

process. You can see that iclasedloop 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

f I 0SNX®oAdyid yirkeS Cf22al) R2SayQid GlF1S 220a Fglazx A
jobs!
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Slide#12: Sustainability

The word sustainability is one that you hear frequeritigse days In fact, even in the title of

thisSLIN2E ANI Y ¢S &l @& a{dz@ailAylrofS wSaz2dz2NOS al yl 35
2PSNHzZA SR FYR tA1S YINJSOAYy3 gAGK INBSYy YSaal
AYLI ASa a2YSOKAY3 06SGGSNI odzii Y2 a @ iWSyWwitosS SIENB Y
LINR RdzOG 2NJ LINPOS&a Aa o0SddSN® LiQa @SNEB 0O2YY
YIEyYylF3ISNES F2NI OAGASE (G2 KIFI@S a2FFAOSa 27F adzald
sustainably. But what does this really mean? Well,¢lee many definitions, but | like the

2yS GKFG {dzadFAylFofS 22N]a dzaSas ¢gKAOK aul GSa
SO2y2YAO YR a20Atft gAGK2dzi O2YLINRBYAaAy3ad (GKS

This concept is also commonly eefed to as Triple Bottom Line, or PeojtanetProfit. 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 WastenoredegghS 6 dzi 6S 62dzZ R 0S NBYA a3
up Zero Waste as one of our key terms. So without providing you the definition of Zero Waste

right now, | thought that you should at least understand how ZegsW#¥ fits into SRMIo sum

it up easily, Zero Waste is SRM. Zero Waste is basically the mascot term. & &RNithat is

catching on around the globe. You see, if you ask people what Sustainable Resource

Management, or Sustainable Material Managementhey 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'sa simpleexample.wby &d2YS2yS ala €2dz gKIF{d @&2dzQNB
LQY aiddzRéAy3d {dzadlAylofS wSaz2dzaNDOS al-yl-aévéyu
FYR /2YLIR2adAy3as 2Nl &2dz Oy &aleé&z LQY G dzRé Ay 3

much gets theoint across!
Slide#14: Class Activity

| E IR&UEEReByCIERBt. Howi doasitis 2 (G K S NJ
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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, | have been unveiling
some of the primary pieces of information you need in order toensthnd 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
GNB&2dzNDOSa 2N YFEUGSNRAIE G(GeLlSaéo

The term Resouraeistypically used tor S Iy &L y2LBHzdaK S A Y INBRASy Ga (K|
Interms of the environment, resourcesfers towater, oil, land and aiasjust a few that come
to mind.

| 26 SOSNE 6KSY 6S INBE RAAOdAzZAAAYEND A 2 NKSIEES NN
are referring to. As we get further into our studies you will begin to understandatitiadugh

Sustainable Resource Management is a key driving factor in reducing consumption of water and

oil and the prevention of air and land patilon, SRM is not focused first hand on these

resources.

Inan SRM systend, NB & 2 dzNJi&those nmddsrialS tNadi have been traditionatiglled

G{2f AR 2Fa0Séd hNIAY 20KSNJ g2NRAX YIGSNRIFf & &
recyclers. Thisi$KS a0 dzZFF¥ GKIFdG Y2ald 2F dza 1y2¢ Fa aiNT
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 RES®thaCtave

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

f SINY Fo2dzi GKS damu al N} SG /FGSI2NASaé o ¢ KAa
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 toolf €cS OG Ay 3 GalddzFFé 0O02ail.
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 gener#tiyk of as trash, and show how an ideal SRM system would be

designed.

Packaging and Containers: Vivall 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
commingledina o f dz§¢ oAy 2NJ OF NI ¢

Organics is another category. Organic materials are comprised of yard trimmings and greenery

as well as leftover food and foegbiled paper. From a collection standpoint, this material is

2FGSYy Lilzi Ay | &S LI dig dpbén the OBy &and pradcgssingy R RS LISy
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 categbopltection, and this

includes materials generally accumulated during construction or demolition projects, or roofing
YR NBLI ANBO® ¢tKSAaS A0SYa gAff AyOfdzZRS 622R>X
drywall, and plaster.

HHW standsdr 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 ang faailities 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
resalevalue 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

{2 £SGQa adl NI ¢ A (sKPagkéging add CoMain@rd repfelsevitioie/ofitid ( 2  dz
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 tentb 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 aeport 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: Constuction, Demolition and Building Materials

alye aidlrasSa SadAYLdS GKFG Fa YdzOK a O 2F GKS
demolition related. This can even be higher in areas of heavy growth. We generally call these
materials C&D. Theent 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 averygood shoR @82 2y a2 KIF G A& /35¢ OGKIFG gAff
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 abo80%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 gregnand 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 landapplied(meanirg directly applied to a land area)

Food and fooesoiled paper are also organics. Because of the high nutrient and energy value of
food, as well aghe creation of methane whefood islandfilled many communities around the

U.S. are looking to keep food out of the landfine way is texpandgreen waste collection
processeso include organics

Slide#21: Hazardous and Universal Wastes

Hazardous waste, often times referred to as HiWHouselold Hazardous Wastés 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 liston this pageideiSa (K2aS O02YY2y daK2dzaSK2ft R¢ (2
a fraction when compared to the huge amount of toxins associated with commercial

LINE RdzOGA2Y LINRPOSaasSad LIQaA AYLERNIFyd G2 y24S
in Californiawhile the rest is improperly disposed in landfills, incineratoreoters 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

technolog 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 signifiealti land
environmental threat. Ensuring that these materials are properly collected and recycled has
NBadzZ G§SR Ay [/ ITTAFT2NYALFI Q4 9f SOUGNRYAO wSOe ot Ay13
5AalLlRRalt CSS¢ gKSyYy LIzNOKI & owerdd eleQronk devided. st > Y 2
fee has helped to fund numerous businesses that properly handle these materials.

A ¥ 4 A X
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household items such as appliances, furniturattresses 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 eéBay, put out at garage sales or donate to organizations thhtreuse 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, ar@lf Qi NXBIj dzZA NS GKS dzasS 2 7F
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 materialit is and what is the best use for it after the student is done with.é.: 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 matigrmvaste
management systems in California.

1 Expain the history of residentialral commercial recycling systems gorebgrams.
1 Understand the applicable resource management laws

Student Learning Outcomes

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

1 (Knowledge Level) recall at least 5 FederalteStr Local laws that have contributed to resource
management in California

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

1 (Comprehension Level) describe the key components and requirements of Assembly Bill 939 on
local government

1 (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 Tomotir@wlidden Life of
Garbage prior to starting the lesson:
https://www.facebook.com/video/video.php?v=124395273487Bave a brief discussion of the
key themes of the movie. This wiklp lay a foundation for the content of this lesson.
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LEsso#3:HISTOROFSOLIDNASTEMANAGEMENT

Student Resources

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

1 VIDEO: Gone Tomorrow, the Hidden Life of Garbage:
https://www.facebook.com/video/video.php?v=1243952734878

 WEBSITE: CalRecygle | f A ¥ 2 NI/ A | Q~itp:/fcakecycle.galydvn 3P érded/S Y

Trash in Tombs in Pompeii: (VIDEO and ARTH@hHwww.uc.edu/news/NR.aspx?id=14812

1 The History of Waste, Roberta Crowell Barbalace:
http://environmentalchemistry.com/yogi/environmental/wastehistory.html

1 The Conceptual History of Garbage, Steven D. Bennett:
https://stevendbennett.wordpress.com/gsays/theconceptualhistory-of-garbage/

1 A Brief History of Waste Regulation n the United States and Oklahoma:
http://www.deq.state.ok.us/Ipdnew/wastehistory/wastehistory.htm

1 AShort History of Waste, Helen Spieglemiaitp://upstreampolicy.org/ashort-history-of-
waste/

1 WEBSITE: Mandatory Commercial Recycling (AB341) in Los Amityeléab341.wikidot.com/

T 29.{L¢9Y /IETATFT2NYAlLYyQa !3lAyad 21radSy @OASs GKS
http://www.cawrecycle.org/pastiegislation

 WEBSITE: California Product StéwarK A LJ / 2 dzy OAtf Y @ASH GKSANI Gt 2€ A (
http://calpsc.org/policyand-legislation/caepr-legislativehistory/

=

Assignment:

Instructor: From the following welgme:
http://www.calrecycle.ca.qgov/Laws/Legislation/calhis&ssign a different time period feach
student and then have him or heelect one policy or piece of legislation from within that time
period for the assignment.

Student: Choose a piece lefjislationor policy from the time period assignet, research in
more detail. Post a summary of the legislation on tfessforum. Besure to include critical
information such as:

Name of the bilpolicy/law

When it was introduced/approved

Summary of key impacts on citizens, businesses, municipalities
Results to date

Other interesting/relevant information

Primary drivers

=4 =4 =4 =4 -8 =9
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LEsso#3:HISTOROFSOLIDNASTEMANAGEMENT

Assignment

Havestudents 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 whbsites for research:

9 California Production Stewardship Courtitp://calpsc.org/policyandlegislation/caepr-
leqgislativehistory/

T /€t AT2NYAL y Ondtp://wan.cawfelyitle.drg/pastie§istation

9 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 antbackground associated with each project. Have students work within
their groups on this assignment.

Find out how legislation is being implemented in your commurftgr AB 1826, local
jurisdictions must have organic waste recycling programs in p&meifically, h April 2016,
businesses must arrange for organic recyclfipat is the plan fothe city/community in which
you will be doing your capstone projédtvhat is the community doing to prepare and how will
the businesses be notified?iscuss thisssue withthe local businesglentified in the capstone
project and find out if they even know about the new law, and ifrey do they plan to
address this requirement.

Research if there is a plastic bag ordinaaceolystyrene bamn the community. f 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™ow will it affect the local businesses?
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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:

1 (Knowledge Level) recall at least 5 Federal, State or Local laws that hareuted to resource
managemenin California

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

1 (Comprehension Level) describe the key components and requirements of Assembly Bill 939 on
local government

1 (Application Level) examine existing legislation and draw conclusions dey/tcentain 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)

I SYSGSNASa Ay yOrdx456 REVIUERAIVEFNB ca¥AEBEKRI Ol
included serving as an appropriate site to toss out the trask. 4 Qa | OO2 NRAy 3 (2 1
University of Cincinnati research at Pompleyi UC doctoral student Allison Emmerson. She has

2Nl SR 2y &AA0S | a LI NI 27F PrbjetiShe dsyndedwhat! NOK I S
6S 62dzZ R O2yaARSNI Yy SEGNBYSte aOlFadzté GNBIG

GC2NJ AyailyOSzé¢ aKS SELXIFAYSRI aL SEOF @I GSR |
drinking water and water for washing) was placed between tvaste pits. Both waste pits

were found completely packed with trash in the form of broken household pottery, animal

02ySa YR 2GKSNJ F22R ¢l adsSs tA1S 3INXrLIS aSSRa

In addition, researchers have commonly found that garbage was casually depositbe 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 manageensyiet garbage

RAaLRAlIfYX YR a23 AdQa fA1Sfe LIS2LS tABSR Ay
LIFNIG 2F ftAFSo YR t2YLISAAQA OSYSGShIsHere I yR
FfyY2ad ye LI NI 27T raswekasileys, stegtsiabddajprkdadivays. S E G S N.

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
SEOI @I i 2 NoaceiGediizhsk plaeed at@ombs 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 th@epe
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f A@SR Of2asS (2 GKSANI gl aiasSz IyR S OFlyQil 0SS a
problem.

G!' YR FNIylfezé aKS I RRSRZ a¢KS SINIeée SEOF@I G2
trash and what it might tell us about daily life a@ddzt G dzNJ £ | GG A G dzZRS & d ¢

Slide#4: A Historical Perspective of Waste

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

Archeological studies of the May&ivilization 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, wdstee

was required to be dumped a mile outside of the city. Other documentation of formal waste
YFEyF3SYSyd R2S&a y2i asSSy (2 SEAaG dzyiAf GKS wm
wastes were created. People began to live in towns and citiesevine practice was to throw

trash into the streets for animals to eat. Diseases such as the Bubonic Plague, cholera and
GBLIK2AR FSOSNI 6SNE tAY{SR (2 dzyal yAidal NBE O2yRA
local governments began to put paés in to place to manage waste.

Slidest#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 thgresentation.

Slide# 9: Recycling Pren op n Q a

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 boed every so often to reduce the volume@emember 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
yearbythesprinf f 22 Ra® t NB 22 LL (KSNB I&lia b2 (i@idzl y®R&NID d2
resource management.

DiscussionThis might be a good opportunity to ask students to share something that has been passed
down from many generations in their family and then t@ashdiscuss how modern culture has lost
a2YS 2F AYLERNIIYyOS FyR @GFtdzS 2F LIl aaiAy3da GKAy3da R
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Slide#10: Recycling Posa op n Qa

After WWII, a newphilosophy ofconvenience and disposal was born. Reat consumption
and the evergrowing number of productspurred and era of wastefulness.

According to the City of Los Angelesthe 60s, Yorty ran for maydgeeking to gain the woman

vote,heYF RS GKS LINPYAAS (2 SYR NBAARSY(GaQ a2NIAy-:
typically burned in backyardémerators, 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 trqéd haul loads more efficiently to the
dump, but it eliminated the sorting of the gooddotlays. 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 linaadfills 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 mactices 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 Burningpumps = Bad Air
Unlined Landfills = Bad Water

= =4 =4 =

Post Regulatory Disposal Practices

9 Lined Landfills = Better Water
1 Methane Recovery = Better Air
T Modern Landfills = Wasted Resources

Slide#12-13: Federal Legislatiogm T 1 Q a

Nixon created the Environmental®ection 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 movemento "do something" about the deteriorating conditions of water, air, and land.

The Clean Air Act

1 EPA s responsible for protecting and improving the nation's air quality.
1 Manufacturing the Products we consume is a major source of Air Pollution.
1 Recyclingeduces air pollution.

Clean Water Act

9 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
9 Trash characterization studies

Resarce 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 dispose

=A =4 =4 =

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 ManagerBeatd or CIWMB) is the State Agency
responsible for the oversight of most all environmental regulation

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

This Bill established the formation of a Board to oversee enviranahg@olicy to protect public
health, safety and welbeing, and to preserve the environment. The law required Counties to
create Solid Waste Management Plans which primarily focused ordongdisposal capacity,
upgrading landfills and to promote inciration.

Slide#17: Assembly Bill 2020 (AB2029Bottle 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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Il Lbe¢Xd2 KAt S Al aS®ovldbemeait ® edcoundde @eyQibgAiyraalitf the key
driver was to reduce litter. Did any of the studgidentify this as a driver during the brainstorm?

As students will learn in later lessons, oftemes 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
a2YSOUKAY3 LRAAGAGS o0ftA1S NBOeOfAy3d o020GfSa (2 NBR
. S| dz(iTReTKe=p Arderica Beautiful campaign was initldtg 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
theproblenE G KS F20dza 461 & 2y ouzwaste)di KARAY3I AdGé o0F20dza 2

Slide#19: Senate Bill 332 (SB332Updates the Bottle Bill

CKA& O0Aff LINAYFINREfE SELIYRSR (KS RSTAYyAlGAZY 2
container types for both carbonated dmon-carbonated drinks.

Slide#20: Assembly Bill 23 (AB28)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 @4eounces.

Slide#21: Assembly Bill 939 (AB93§50% Diversion by 2000

CKAA ol a /FTEAFT2NYALFIQa fFYRYFN] NBOeoOfAy3d fS3A
recycling laws in the United States when adopted.

This law required cities and countigsimplement 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.

Slidet 22: Inclass Discussion

Similar to the earlier discuigs 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
SYGANRYYSyYyild FyR NBOeOfAy3d g1 & 0S02¥dny 2ABWBPWakizf | NE
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 spuranumb& ¥ NB O Of Ay3d LINPINI YA | ONR&aa GKS afi
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.eRequir
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 ¢ Assembly Bill 32 (AB32)GHG Reductions

Signed in 2006, AB32 mandates greenhousd@aksYyeductions by 25% by 2020. The
oversight for this bill is with CARBCA Air Resource Board, however, as part of the mandate, 5
million metric tons of GHG must leéiminated 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,
trangportation, farming and manufacturing which are generally viewed as key contributors to
GHGs.

Slide#26 ¢ Greenhouse Gasses

As students will learn more in later lessons, Methane is a potent Greenhouse Gas. It igyrimar
created in landfills. Itis 230 times more potent than Carbon Dioxide as a GHG and therefore
the reduction of organic matter going into landfilad therefore reducing the amount of

methane produceds an importanttomponentto achieving the goals of AB32.

Slide#27 ¢ Assembly Bill 31 (AB341}, Mandatory Commercial Recycling

AB341 passed in November, 201i8,recent legislation passed and directly related to AB32.
Because AB32 requires that thesdl be5 million metric tonreductionof GHG emissi@from
landfills, a law neededtbe passed to spell out how these reductions would be achieved.
AB341 requires that all businesses that generate more thanbic 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 pl&éé eecycling goal
in California through waste reduction, reuse and recycling strategies. To reach this goal,
California will need to nearly double its current leveteducing, reusingecyclingand
composting

02 KAES A0QA LINE Gslhisin élass/ iRisiimppradt to natexhatRiveiisiomzid

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 include some waste to energy credits, the use of green waste as cover on landfills, and
20KSN) GéeliSa 2F F3IANBAFGS YIFIOGSNRAFfA F2NI oSYySTA
which sets a higher threshold for efforts to reduce disposal. If CA werently 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 2014Governor Brown signed AB 1826 Chesbro (Chapter 727, Statutes of 2014),
requiringbusinesses 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 regyethgram 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 prografvut are equired to divert other organics such as
landscape waste Organic waste (also referred to as organics throughoutcthissg means

food waste, green waste, landscape and pruning waste, nonhazardous wood waste, and food
soiled paper waste that is mixedwvith 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

/I TEAFT2NYALFIQa F33INBaaiA@dS NB O & goald Califorhia/dRposedNB Sy K 2
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 matsrae 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 sigicéint 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 Rn. For more information on the connection between the waste sector and
I'FEAF2NYAlI Q& DI D SYAaarzy NBRAzZOGA2Yy 3J2Ffasx LI

A January 1, 201@:0cal jurisdictions must have an organic waste recycling program in place.
Jutisdictions 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.

A April 1, 2016Businesses that gerate eight cubic yards of organic waste per week must
arrange for organic waste recycling services.

A January 1, 201 Businesses that generate four cubic yards of organic waste per week must
arrange for organic waste recycling services.

A August 1, 2017 an@ngoing: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.)

A Fall 2018After receipt of the 2016 annuakports submitted on August 1, 2017, CalRecycle shall
conduct itsformal review of those jurisdictions that are on a twyear review cycle
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A January 1, 201Businesses that gendmfour cubic yards or more of commercial solid waste
per week must arrange for organic waste recycling services.

A Fall 2020After receipt of the 2019 annual reports submitted on August 1, 2020, CalRecycle shall
conduct its formal review of all jurisdictis.

A Summer/Fall 20211f 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 businessegetherate 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#29¢ Other Important Bills

A number of other very important Statills have passed in recent yeafhese bills cover
hard-to-handlematerials 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 infrastucture, these materials would continue to be illegally disposed in landfills.

Slide#30¢ Local Policies

Throughout California, communities continue to take the lead on progressive policies to help
minimize the environmental impacts dfsposing oproblematic materials. These policies are
ISYySNIffte OFNNRARSR 2dzi o0& GKS [R2LIiIA2y 2F a4[ 20
or county level. The following slides are looking at some of these policies local to West Valley
College and the Bayréa, and include:

Zero Waste policies

Plastic Bag Ordinances
Polystyrene Ordinances

Bottle Waste Ordinances

Safe Drug Disposal Ordinances

= =4 =4 4 =

Slide#31 ¢ Plastic Bag Ordinances

This slide shows the cities that have adopted plastic bag bans in the bay arssse bEms
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 ¢ Polystyrene Ordinances

This slide shows the cities thatveadopted polystyrene bans in the bay area. These bans
ISYySNIftfte StAYAYIFI(GS (GKS dzasS 27F LJd?codtaingerd8 NBy Sz 2
from food establishments. Restaurants, f&sbd businesses and other food establishments

are required tatransition to durable serving containers, or those made of either paper or

compostable materials.
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Slide#33¢{ 'y CNI yOAao02Qa .200tS 21 GSNJ hNRAYlIYyOS

http://www.sfenvironment.org/dowvnload/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 ¢ 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.
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Lesson #: Collection Systems

Lesson Description

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

1 Recognize different bin arzhrt types
1 Learn how to optimize collection through various equipment and material sort strategies
1 Understand the importance of properly sorting materials prior to disposal

Student Learning Outcomes

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

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

1 (Comprehension Level) contrast the differences in collection systems for residential and
commercial resource streams

1 (Application Level) classify resources into aite 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

1 Interactive opportunity to learn what can be recycled. Offered by America Recycles Day.
http://americarecyclesday.org/vwggontent/uploads/2012/06/ReadysetSort. pdf

1 WEBSITE: Recologgity of San Francisco Collection System:
http://www.recologysf.com/index.php/forhomes/residentialrecyclingcomposttrash

1 ARTICLE Retrofitted Minnesota County MRF Sees Big Increases in Residential Recycling:
http://waste360.com/mrfs/retrofitted-minnesotacounty-mrf-seesbig-increasegesidentiat
recycling

1 ARTICLE: Study Highlights Best Practices Increasing Recycling at Workplaces:
http://waste360.com/sourceseparation/studyhighlightsbestpracticesincreasingrecycling

workplaces

Reading:

Recycling is taking a hit as some larger waste management and recycling companies have noted
financial issues andre2 LISNJ G Ay 3 Ay GKS NBR® wSIR (KS ¥F2ftfz
Is{OF ffAyfFLINRYFR GFo0f S wSOeOf Ay & SABKR aKSYylIBGS
of the Oped pieces. Think about thdifferent 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 investmeimdandfilling and incineration).

f ! YSNAOlIY NBOeOftAy3d Aa adlttAydas FyR GKS o6A3 o
Davis, June 20, 201Bttp://www.washingtonpost.com/local/depolitics/americanrecyclingis-
stallingandthe-big-blue-bin-is-one-reasonwhy/2015/06/20/914735e4161011e59dd¢c
€3353542100cstory.html

T a! YLINRPTFAGEFOES wSOdManbgenfeBt » SCAKIK &2 2yt 2{I ANISS i W2 dzNJ
and Angela Chen, April 29, 20b%tp://www.wsj.com/articles/wastemanagmentswingsto-
l0ss1430309519

f awSOeOfAy3d LYRdzAGNER / NBFGSR Lia hgy aSaaes .f2
http://www.bloombergview.com/articles/205-07-07/recyclingindustry-createdits-own-mess

f awSOeO0fAy3 Aa b2 5SIRéz wSaageNSSurcee SO 0f Ay3Is t
recycling.com/node/6130

f £L59h t2ROIFI&aGZ dabSgAy KIKS SyyASEHES R 2{ WMSIORE A yHA | Y
featuring Susan Collins of the Container Recycling Instittiie://www.container-
recycling.org/index.php/medial/videos/48Tew-challengedo-recyclingin-the-united-states

T a¢KS . SySTAada 2F wSOeOtAy3I wSIFOK .S@&2yR | | I dz
http://www.eurekarecycling.org/ImageUpload/File/Eureka Recycling EdpCommentary

American_Recycling_is_StallingJune 2015.pdf
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Assignment:

. 2dz LINPoOolFofe KIFE@SyQl 3IAGSY YdzOK (K2dAKGI (2 K2
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 probablge laasystem 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 curbldentify what aspects are convenience or inconvenient. Which aspead 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/industriallleation 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:

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

1 (Comprehensiondvel) contrast the differences in collection systems for residential and
commercial resource streams

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

Slide #3: Collection Sectors

Generally, collectionf 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 needo 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 collectior need to bescheduled

What type of materials are to be collected

Whatseparation of the materials witleed tobe completedprior to collection
What type of containers are needed

What type of collection vehicles are needed

How dense is the collectiaoute

What local facilities are available and what materials do degept

=A =4 =4 4 -8 4 A

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 generallypra common, residential collection
systems. These include:

 WeeklypickdzL) 2F £t YIFIGSNAIfaod LG A& NB3IdAFGSR GKI
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 ewgngr 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 toaat 3ystem in recent

years. The threeart sort is for trash (generally inclesifood), mixed recyclables and yard

trimmings. More recently, a number of communities have started adding food wasgterd

trimmings. This is more costly to process anohiy 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 commuras operate a in 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

/I TETAFT2NY-RNEAKBS@&aoSY | LILIINRBI OK KFa 06SSy GUNASRO®
paper in with yard trimmings and then all dry materials are collected in another stream. This
requires significant sorting of both streams to remove contamorgtbut it reduces overall

0NHzO1 & YR (NXzO1 GNR LA D LiQa AYLRNIFIYyG G2 y?2
road, more drivers and higher cost. Carts are expensive to purchase so moraQa&ase

costs. Also, most system cost strueéis include icart of each type, so more carts provide

more capacity for the resident on a cumulative basis.

T /FNIa NS y20KSNJ 1 Se& O2YyaARSNIGAZ2Yy® alyg 02Y
some still use resident provided cans. Carts allow fpezific 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 Wwich means more workers on a truck

1 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. Communitiggenerally have to look at vehicle size as a consideration
especially in more rural communities with smaller streets and maximum load capacities allowed.

1 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;tdedoor, 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 cénsiag automated carts in a residential system.
Review each bullet.

Slide #7: Carts versus Cans

This slide shows samples @érious carts and cans. As previously noted, cans are manually
collected. Semautomated are manually loaded onto a lifting fodo while benefiting from a
cart systemthey still require additional labor. Automated carts require a completely different
truck with a lifting arm, whereas serautomated allows for retrofitting of existing trucks with a
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hook. Lastly, split carts haween used in some communities and allow for collecting two
separate material streams in one cart that is collected in a-bplity truck.

Slide #8: Collection Vehicles

Depending upon the system in place, there are a variety of different vehicles tporabe.

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 araafutiynated 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 havelside, frontload or rearload

mechanisms.

Slide #9: Yard Waste

Yard waste and greestuff is something that every community needs to look at independently.
Py EATS GUNY aKE 2N aNB Oe fef chpitd Théré afe adumhgRof g 4GS A
considerations when implementing yard collections.

1 Both climate and setting can play mlvole. In areas that get more rain there can be much more
greenery produced. Sometimes asinglecanBr16SS81 02ttt SOGA2y AayQi Sy
tend to have larger lots and more yard waste than suburban areas. And in some suburban areas
yard wase collections are not even necessary due to the low volume of grass, shrubs and trees.

1 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 masamajl 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 higlvolume months, Octioer ¢ 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.

1 Looking at season variations, like that noted above can make a difference in how yard waste
collections are implemented

1 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
cannot be included; however, there are commitias allow mixing of food with greenery, and
that then requires that the materials are composted.

1 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 systeliosvaunlimited 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 binsrequire less education or outreach, whichhoaduce costs. These

aeaidsSya ISYySNItfe KIFIGS KAIKSNI LI NOGAOALI GA2Y o

new materials become recyclabliere is no need fore-education.

hy GKS 20KSNJ aARSI YAESR f 2 & tesideisyfosdrt, ihighd2 £ @S

can result in apathy and lack ofunderstanding 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 contaminated and therefore either downgraded
or disposed. Additionally, the cost of sortiagthe collection facilitys generally much more
expensivehan having residents sort and paying for miblitn collection systems

Slide #11: VIDE©QRecologySystem
Watch an 8 minute video on the San Francisco collection system

Slide #12: lrclass 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 tlegct 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 ae missing from existing system8?K At S ¢S RARY Qi RA&O0dzaa Al YdzOKxX

electronics, sharpfeedles) batteries and household hazardous waste, increasingly are more common.

How do residents get rid of these? How do the current syst@roorporate 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 saniens, 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. Therefgrbusinesses vary in the number of bins they have, the number
of collections per week, as well as the types of materials discarded. Blesia¢ss generally

have constraints on the space available to store materials prior to collection. Another huge
consideration is the employeegducated and motivated employees kesor break the system.
Industries with high turnover have modsfficultiesif the waste system is not systematized and
relies on employee education and involvemeniis next section will focus on commercial
recyclingsystems.

Slide #14: Commercial Redyry Systems

/| 2YYSNOALIE NBOeoOfAy3da Oy o6S GNROle&o® LaQ
206y YySSRa olFaSR 2y YIFIUSNAIFIf&A 3IASYSNI GSR I
customtailored program. The following slides will lookvarious 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 frlmatd truck and frordoad bins. Bins range in
size from 1 cubiyard to 6cubicyards. 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 cleastream of paper.Training should be done to inform employees of the

recycling program. Programs can offer either dsisle recycling or centralized collection

O2y il AYSNAEZ 2NJ I O2YO0AYylIGA2y GKIFIG AyOfdzRSa o2
clearly markedibeled 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 comparedhier 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 volesnof 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 atthe cost stizZO i dzNB X o6dzi F2NJ y243> fSiQa oNASTFie R,
2F | adz00S&aaFdxZ NBO&OftAy3a LINRPINIYYXGKS 2FGSy 2

Slide #17: Custodial Contracting

Ensuring that custodial staff is an active participant in a recyclingg@mog key to the

LINE AN YQ& &4dz00Saao ¢KSaS odzZ f Sia O20SNJ a2YS
that any custodial contract/agreements include language that covers the collection of

recyclables. If this is not included, your contracttsanay 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 custodialugpervisorial 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 compliamt@a@herence

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 mamibg 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 allew hires. D@awalk 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 sde, the fact that cardboard is a large part of the malgeof 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 primatghkry
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 returnexstipct. Typically, store contracts

prohibit the resale of broken items, andfict, 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 resulsignificant 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 havere food packaging. Restaurants generate

materials in the backf-house or kitchen area and also in the frasfthouse or service area.

The back of house can be much easier to organize recycling around. Boxes from shipments can
be flattened and put imecycling bins whennpacked. 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 contanwaastreams 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), sonty 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
significantfocus 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 lessa This slide just highlights that it is a significant volume of material,
comprising various materials. Collection is made in largeofbboxes, and can attain very
high levels of diversion either through reuse or recycling.
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Slide #22: IndustriaRecycling

Manufacturing or industrial businesses ageneratevery large volumes of scrap materials.

These materials are generated from various processes, including: the manufacturing scrap,
shipping and receiving, and transportation packaging. Theserialt 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 costsedéhbusinesses 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 resdaurtesn 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 mae than 20 pounds

1 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

A Many different things were tried

A Shredding into a trailer was tried. Issuedude all of those little beads from
Polystyrene blew everywhere outside and the machinery clogged up and stopped the
business operation.

A We tried baling using 2 horizontal balers. The bales of this light material weighed 400
pounds, it requires a lot dabor to do this processThe result waselimination of
disposal costand rebatesbut there were haul feewhich mitigated the net result.

Slide 25: Intermediate Solutions

A Block densifier like the one in the picture on the right. These machinesfydfsio 1
and the material can put 40,000 pounds of weight in a seeaak. Only problem was
most of the time ongor sometimes bothmachines would go down. They ran 24x5 with
no down time for maintenance and upkeep

Slide 26: Long erm Solution

A Lastly,a larger industrial machine called Big Brut@sg Brutushas one shredder and
the opportunity to blow the materials into two large bags and then the block densifier
pullsit into another bag. This machine runs well and has eliminated roastg and
broken processes
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Slide 27: Cost Explained

1 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.

1 The breakown of Landfill, Shred, Bale, Densify and Densify More.

9 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

1 You have to look outside the box for all difat commodities
1 You have to talk with Colleagues, vendans peerdgncluding equipment companies to find
those that can help.

Slide #29: IrClass Discussion

Ask students to discuss other alternatives to glwdystyrene 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 owtracds

labor. Additionally, the business could have asked their vendor to develop a reusable package that
R2Say Qi NBI|dZANBE {(deN2F2IY oLRfealdeNBySuvI gKAOK
highlight the high toxicity of manufacturing lystyrene as one f the benefits of eliminating its use.
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Lesson B: SRMSystem Infrastructure

Lesson Description

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

1 Lean about the various facilities used to process recyclables, reusables, organics and residuals.
1 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 lessp students will be able to:

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

1 (Comprehension Level) classify different materials by the type of facility that can handle, process
and sort resources for secondary meik

1 (Application Level) modify collection or sort system to adapt to season variation in materials
collected to ensure the highest diversion from landfills or incineration

INTRODUCTION TO SAINABLE RESOURCE MBEMENTE INSTRUCTOR GUII®15 PAGEO



LEssom5: SRMSYSTEMNFRASTRUCTURE

Student Resources

The following is #ist of resources relevant to the lesson topic

9 VIDEO: How Does a Modern Landfill Work, COH 400 Environmental Health:
https://youtu.be/lsyg472MQp8

1 VIDEO: Virtual Tour of a Material Recovery Facility, by ReConymunit
http://www.dswa.com/programs_universal.asp#whatHappens

1 WEBSITRyww.no-burn.org

1 WEBSITEvww.stoptrashingtheclimate.org

Assignment:

Each student will conduct4depth research on either landfills or incinerators and post their
results to the class forum. Research should demonsitasts 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 re¥iew 2
other postings and look for simrities 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 achievienaptliversion for the

business or community.
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Instructor Slide Notes
Slide #1: Title Slide SRM System Infrastructure
Slide #2: In This Lesson

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

() (Knowledge Level) identify at least four differdatility types needed in an SRM system

W (Comprehension Level) classify different materials by the type of facility that can handle,
process and sort resources for secondary markets
w (Application Level) modify a collection or sort system to adapt to seataikion in

materials collected to ensure the highest diversion from landfills or incineration
Slide #3: System Infrastructure

tKAa aftARS 3IAPSa |y 20SNBASE 2F (GKS AYyTFNI &l Nz
(after use and ready for disposal)adh 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 intheir existing state.

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

w Creative reuse designing new things out of materials. Google creative reuse and there are
many examples of using discards to create craftstangsehold items. Look atww.t3t.org
or www.raftbayarea.ordWATCH VIDEO)

w Repair shopshad almost disappeared, but there is agmergence of them popping up.

More common examples NE 0A 1S NBLI ANJ 4K2LJA FyR Of AyAOa
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.

() Donation centerg; are still quite common and ifact, 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 consigmmhshops 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 ma¢égdrom deconstruction can
keep a huge amount of valuable materials out of landfills.

Reuse created nearly 300 times more jobs per ton than disposal
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Slide #5: Processing Recovered Materials

Collected materials are taken to recycling centers and niateecovery 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 commitids. 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 usedéot 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 camemoMRF design
looks at:

W The mix of equipment versus manual labor to sort

W How the materials will flow through the building and at which point specific materials are
targeted for separation

W How the process will handle ALL materials and not just thoseetecommodities

w The needed capacity to store commaodities

W How residuals will be managed

WATCH VIDEO

Slide #8: IrClass Activity

Now that students have sa various videos on how MRFs work, have them look at some saason

variations and problematic matetgand have them discuss alternatives to reducing, reusing or

recycling these materials.

Slide #9: Organics

2S gAfft KIFIGS GKNBS SYyUuANB fSaazya 2y 2NHFYyAOA
however we do want to briefly explain what materiale aonsidered organics and what types

of facilities can process the materials.

Organics are:

W Plant and yard trimmings
w Food scraps

INTRODUCTION TO SAINABLE RESOURCE MBEMENTE INSTRUCTOR GUII®15 PAGE3



LEssom5: SRMSYSTEMNFRASTRUCTURE

W Soiled paper
W Mixed organics include commingling of greens and food
W MSW can sometimes be processed collectively to extract tharoc 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 te#ndfills because:

W Reduces loss of resources
W Reduces methane generation (GHG)
W Reduces leachate generation

Here are the most common ways to handle organics

w Composting
0o Windrow
o In-vessel
0 Home
W Vermicomposting
W Mulching
w Anaerobic digestion

Slide #11: C&[Processing Options

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

w Constructiorg is related to new construction. Materials are typically clean and include
large pieces of unused materidtgat can be sorted on a job site.

W Deconstructiorg is when old buildings are taken apart pidmgpiece and the valuable
items can then be reused or donated

w Demolitiong 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 haeeyamngh value that create an
economic incentive to recover and resell the(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 categisof 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 -roiis will

operate collection events to raise funds. The problem is that fantaoh 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
¢CNFYaFSNI adldAzya FNB aAayvyLi e GKFGXt20Fft T OAf
locations. Rather than have smaller trucks go long distances, many cities utilize a transfer

station as a centralized location to lead 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

LISNELISOUAYS GKIG 6SIYRBYYHYBHBEAEHSAEB®A2EKDEE OK
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us. The goal should be to close ALL incinerators and not build new ones, and to reform

landfilling practices sdat all pollution to are, land and water are prevented.

Slide #17: What Goes to Landfill
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students today camreatechange tomorrow.

Slide #18: Landfills are for Residue Only!

WatchVIDEO on the dangers of landfills.
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Slide #191iandfill Liabilities
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eventual containment failure in later years.
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Side #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.

W Castly ¢ by far, the most expensive way to dispose of resources

Put or Pay required 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

Destroygesources; once incinerators those resources are lost forever

Creates dioxins /FurasOl Y OSNJ Ol dzaAy 3 | 3SydaxSy2dAaK al A
Volatilizes heavy metalsdangerous to the environment and human health

No regulations for nostriteria pollutants

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

burning garbage

€
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Slide #21: Incinerator Concerns

This list of concerns associated with incinerators is only the beginning. Learn nuossvaio-
burn.organd 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.
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Lesson 8: Understand the Basics of
Commodities and Their Markets

Lesson Description

Understand the basics of how facilities sort, process and market commoditiesdodsay
markets.

1 Identify the Market Categories of discarded commaodities and their values

1 Learn how secondary markets process and reutilize the commodities and where this is
commonly done

i Gaininsight into the embedded energy savings of reutilizsdurces

Student Learning Outcomes

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

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

1 (Comprehension Level) contrast the process for sorting, processing atkéting two common
recyclable materials

1 (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

1 WEBPAGEEPA Recycling Marketbttp://www.epa.gov/region4/recycle/markets.htm

1 MAGAZINE Resource Recycling is an excellent source of information on programs and markets:
http://www.resource-recycling.com/rr_mag

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

1 American Plastics Counisila ®urce for help regarding plastic recycling opportunities and
programs.

1 Glass Packaging Institugea onestop resource for the latest news, trends and other helpful
information about glass packaging and glass recycling.

1 Steel Recycling Instituis a source for information regarding steel recycling opportunities.

1 Paper Industry Association Council (Plgetyes as a source for infoation on paper recycling
opportunities.

Reading:

wSaSINOK Fy | NGAOES T N/ wwddeRomrbDS wSOe Of Ay3aQa
recycling.com/taxonomy/term/39The article should be timely afidcus on issues relative to

recycling markets or trends. There are articles focused specifically on plastics and electronics

dzy RSNJ G KS dat SNA2RAOIf &a¢ RNRLI R2g4y YSydz { G dzR
interesting facts about the article.

Assignment:

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

Have studerd present a dminute 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:

1 Name, address, contact name, phone and email of possible market
1 Details m specs for receiving materials, such as quality, minimum quantity, contamination levels
allowed
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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

1 Is this astable market? Seasonal? GCtime?

= =
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Instructor Slide Notes

Slide #1: Title Slide Understanding the Basics of Processing Commodities and Their Markets
Slide #2: Slide Title

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

1 (Knowledge Level) deribe how contamination impacts the sorting and processing of materials

1 (Comprehension Level) contrast the process for sorting, processing and marketing two common
recyclable materials

1 (Application Level) discuss various factors in processing systentathatfect 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 theyput something in a recycling bin, thatwill getrecycled; however, recycling

Aay Qi NBFfte NBOeOftAy3d dzyftSaa AdG | Ohdz tte 3IS
into recycling bins are never recycled. The process of sorting materialS, whil INB I i 2y Sz
foolproof. Often time, 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.

{fARS | mateActi Qa | . I f

wSOeOf Ay3d OSYUSNBE IyR awCQa ySSR G2 olflFyOoS

1 Maximize Recycling or Commoditiethis point focuses on the end goal. Is the end goal to
achieve the highest level of recycling? If so, the rebate nedgwer, or even a cost to process
because many lowalue materials need to be extracted. When maximizing commodity value,
more lowvalue materials are disposed while the higgdue, highvolume materials are
extracted.

T /2ttSO0 hyfte Wacgshide programd aS paridipants tfohlyt recy@le 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.

1 W/ 2 &tfAlfxOnia collect it all system, the gues®rk is taken out of participation. Generally
moreless@l £ dzS YIF GSNALFfa A2 AYyAARS (GKS O0AyaxX odzi aAa
increase in participation.

1 More Labor or More Equipmemtprocessing aeters 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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1 Operating Costs or Capital Caqdtike the bullet above, highly mechanisgbtems can require a
much larger starting capital investment to start. More labor intensive systems require less
capital but a larger operating cost.

1 Lower Costs or Higher Revenu@se last point. Large amounts of residual can add significant
costs b 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 prodbett,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.

1 Materials should be sorted into high qualityanufacturing feedstocks
1 Require feedback about materials quality from the manufacturers who buy your recyclables
1 Be specific about what you want & what you have:
o0 Types of materials collected
Targeted Recyclables
Unwanted Recyclables
Unwanted Wastes
Prodem Materials

O O O ©°

Slide #6: Quality of Products

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

1 Prohibitvesgt NB AGSY&a Ay U(KIYNBRSOGI @& ©a ¢cKKR(I R ¥ Qi
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.

1 Contaminantg; are items that actudy downgrade the intended material. Glass is a big
contaminant in both paper and organics streams.

91 Degraded recyclabless when a recyclable commodity has gone through a change that lowers
its quality. Moisture in paper is an example, as is shreddapgr. 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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Desigrprocessing 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 beste:

=A =4 =4 =

Slide #8: Know Your Buy@rda b SSRa

¢tKAa afARS KAIKEAIKGA gKIG Fff 3I22R o6dzaAySaas
make sure that they know what products will be made from their materials and what additional
processing will take place (oot 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 ctsts on

back end sorting and disposing of contaminants from poor quality.

Slide #9: Sampling
Sampling is a necessary part of commodity tracking.

1 Sample collected materials to identify contaminants

1 Sample processed recyclables to make sure you are shippimgttienaterial to the right
buyer

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

Slide #10: Paper Markets

Paper and corrugated materials are considered both fviglne and higlvolume commaodities.
Paper and OCC (Old Corrugated Coatias) 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 othempaper products can be made using a substantial amount of recycled content.

Slide #11: Making Virgin Paper

¢tKAa a4t ARS aK2ga (0KS LINRPOS&aa 2F YIF{1Ay3a LI LISNJI
requires an intensive resource extraction process includoggihg, 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 direttl 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.

TheDepartment 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, usestzout 60% less energy than making paper from new materials

= =4 =4 4 A

Slide #14: Plastic Markets

Recycled plastics have a number of potential markets. Common markets are fortbettle

bottle manufacturing; however, this requires the mixture of virgin material inrtfbe 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 recyclethey can create alosedloop system. Thidiagram 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 wwhe. 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 poshsumer 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 SIGMFI@Auctions 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 eneatpye. Other

European Countries have refillable bottling incorporated into daily life. In the U.Sa smigl|
percentag of glasssrecovered for recycling. Additionally, much of the recycled glass causes
issues of contamination in other commoditjdike paper and organics due to breakage during
collection and processing. Recovered glass can be used to make new bottles and fiberglass.

INTRODUCTION TO SAINABLE RESOURCE MBEMENTE INSTRUCTOR GUII®15 PAGHE3



LEssom6: UNDERSTANCHEBASIC®FCOMMODITIEANDTHEIRMARKETS

In addition to the noted issues, glass is very heavy and has a lower value than many other
recyclables. Recyclintgags is still better thansingglass 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 afte 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 orlyittlothe energy needed to
manufacture glass from raw materials

Recycled glass isn't just used for making more bottiesan be turned into fiberglass (which is
also used in house insulation), and as a component of bricks; requiring less energy toloeeate t
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 thextracting and producing ftom

virgin materials. It is vgreasy 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, n#etals

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 metadnd 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 associdteith 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 ACTIVIT¥Estimate the Value of Aluminum Cans
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Lesson #. Conducting a Waste Audit

Lesson Description

Learn the steps to conduct a wasiealysis

1 Learn the steps to plan and safely carry out a waste audit
1 Use acquired information to perform a wastealysis at home or at a business

Student Learning Outcomes

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

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

1 (Knowledge Levettate the best timdo audit and identify poper steps to prepare for the audit

1 (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 te tesson topic

1 http://www.calrecycle.ca.gov/LGCentral/\WWasteStream/

T http://www.ct.gov/deep/cwp/view.asp?A=27188&0=439264

9 http://www.sustainablecitiesinstitute.org/topics/materialmnanagement/conducting-waste
characterizatiorstudy-overview

1 Sanple Waste Audit Repotittp://www.epa.gov/reg3wcmd/pdf/samplereport.pdf

9 Detailed Waste Audit POftp://www.epa.gov/region9/tribal/conferences/11/conducting
wastecharacterization_2011.pdf

9 Starting a Mixed Paper Recycling Program with Audit Forms
http://www.stopwaste.org/docs/rcexpess.pdf

1 Composting at Work with Audit & Tracking Forms
http://www.stopwaste.org/docs/compost_at_work.pdf

9 City of Los Angeles Guide for Apartment Managers including Audit Tips
http://www.larecycles.org/pdf/Managers_Guide english.pdf

1 Recycling Guide with tips for Los Angeles
http:// www.lacitysan.org/solid_resources/pdfs/publication/Recycling _Guide.pdf

1 Ready, Set, Sort Activity, American Recycles igyl/americarecyclesday.org/wp
content/uploads/2012/06/ReadySetSort.pdf

Assignment:

This assignment should take place after the actualass 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 atthe 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 thigyangar 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 conductamigil &8 0 S | dzZRAG 2y @2dzNJ O2f f
GYAYAéE 0SOFdzaS @& 2dz mhfall schodd waitStd &iditiiVikoyk Hithlyourd dzo
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.)

Qx (0p))

You will need:

1 Administrator appreal for this project

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

1 Outdoor space to layout and sort the trash
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Leakproof drop clothesto contain waste

Containers for sorting

Rubber gloves for all volteers, goggles depending on type of waste

Volunteers should wear closéded shoes, and full sleeves and pants. Hair should be pulled

back.

1 Enough volunteers to efficiently handle the amount of waste (See estimates here
http://www.solidwastedistrict.com/projects/waste audit)htm

1 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)

1 A scée for weighing, if not available collect very accurate volumetric measurements to be
converted

1 Forms for recording data Handout #3

=A =4 =4 =
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Instructor Slide Notes

Slide #1: Title Slide Conducting a Waste Audit
Slide #2: In this Lesson
By the endf this lesson, learners will be able to:

1 (Knowledge Level) describe the primary steps to perform a waste audit/analysis
1 (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?

t NBLI NAYy3 F2NJ GKS FdzRAG OFy o6S ljdzAdGS | oAl 27
steps is crucial in performing a successful audit and capturing the data

Thephysicf 61 &30S | dzZRAG A& LINRPolofeée G4KS SraiasSad LI
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.

¢KS RFGF A& oKIFIG AGQA IEf |0
RFEGF GKSy ¢S OFyQil dzaS A4 G2 YIS 322R RSO

2 KIFO0 LQY 32Ay3 (2 O20SNJ A& 3IdzA RA Y JoinldMA y OA LI Sa
areas where mistakes are most likely to be made.

Slide #4: Why Audit?

¢C2RIFe&> a L glf]1] GKNRdZAK a2YS 2F GKS NMUzZRAYSyY
providing examples from two prior audits that were both distinctly different.

Thesebullets highlight some of the key reasons why a business would want to audit their trash
Slide #5: Prep for the Audit
{2YSGAYSa GKSNBQa | aSy

a
properly prepare then you will be spinning yizZNJ ¢ K
before we start!

S 2F dzZNAESyOe 2N S@S
SStao 2§ ySSR G2 13

1. ¢2 KStLI FEtSOAILGS GKS FyEASGe:r R2 é&2dNBSt T
numerous visual inspections. It will be a huge benefit to you later to be familiar with
gKE (G &2 dzxsees in thd O beRigg familiar with the schedules of when bins fill
dzLJ ' YR ¢K2Qa FAfftAy3d GKSYO® ¢tKSYy UGUKSNB gAf
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to ask the right questions and get allthe-BINR Y i AY F2NX I GA 2y ® {2YS
possibé due to access or logistics, but if you can, make this a priority.

2. ldentify 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
a1 SR @2dz 2 R2 GKS FdzZRAGX, 2dz YI & KI @S &2dz
need to be taken into consideration.

3. Some of these next items are pretty straigbtward. 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 canupark

4. Know where all the bins or trash collection points are. |ldghem 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.(ilK S 6 dza A yaSeady R2 Say Qi
receive these itemthen 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 pielsp. Compactor and redff boxes will generally list the
weight of the bin. This is all very important info. | always recommend and analysis of
the data prior to your audit. Sometimes just very basic things like the # of bins on site or
0KS FNBIljdzSyOe 2F 0O2ftfSOGA2Y R2y Qi Bljdz 4GS
Ol y Qi { Sonimorkidsdpisikes with multiple bingo be billedthe wrong
number of bins. Or the employees have one understanding of the collection schedule,
odzi GKS o0Aff aK2ga az2YSOGUKAY3I RAFTFReNBYy IO [
bottom line.

6. LT GKSNB A& NBOeOfAy3dx 3ISG NBLERZ2NI AP al ye
activities are recycling. Ask if janitorial or staff are taking beverage containers or
cardboard, find out if scavengers are looting the bins or colledtomg alleys, ask if
there is shredding services or other donate programs in pl&menetimes 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 affectdthe last thing you want at a
business is to have programs uprooted or have unexpected increases in costs and not
know why.

7.1 y2GKSN) OSNE dzaSFdzZ (22t Aa GKS GNIF aKk NBOe
on the City website or call the gibr 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

LGQA AYLERNIIFY(d (2 Thebcarrenflggets fices from,od to ddkaSnore dza A
thorough hauler and market analysis.

A Find out information such asf 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|ées.

A If the city is closed to a single hauler for trash, what about recyZNfast cities allow
Ydzf GALX S NBOeOf Ay3d O2YLIYyASa FyR (G4KS 02y iN
value.

A What types of recycling programs are available or offered, anat\ate the costs or
requirements to participat@

A Are there special events for recycling certain items, likeaste collection, food waste
recycling or battery collection?

A What other special programs are available for commercial busin@sses

Does the busess or facility generate special wastes, like batteries, lightbalbs,
KFETIFNR2dza ¢l aidSK 'YR AF 423 ¢K2Qa YIyl3aAy
FYR Ad4 GKSNB LINPOSRdIz2NBEa Ay LI IFOS G2 YIS a
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

LGQA AYLERNIFYy(d (2 1y2¢ (GKS Ff2g 2F 2LISNI A2ya
understanding of what to expect when you do your audit.

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

A Use a facility map to mark where collection points aregrehexisting 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.

Look for available space, or lack there of

Always look for safety concerns that mag &issociated with later program railt.
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Slide #8: When to Audit

LiQa &dzLISNJ AYLRNIFyYyd G2 dzyRSNRGIFIYR (GKS o0dzaAyS

Do Do Do Do

When are materials generated?

Are there hourly fluctuations, or daily fluctuations

I NB 6SS1TSYR& 2NJ 6SS{RIF&aQ 0dzaA SNXK

Is thele seasonality to the work? It never fails that retail shops have more business and
Y2NBE GNI} aK RdzZNAYy3a (KS K2f ARF&&ao ¢tKSe& 3ISyS

happens, the trash gets full, someone calls the trash company to increase collections
andafter things slow down, nobody calls back to reduce the service levels.

Slide #9: When to Audit¢ continued

Other things to consider are:

T
)l
1

Seasonal changes, or changes to the production line that produce different materials.
What days of week are collectisacheduled?

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: AdditionaConsiderations

A

A

Make sure that if you use compactors to dispose of your materials, have custodial set
YFGSNRAFfA | AaARSO® LiQa y20 ar¥S G2 GNB | yR
FAARS YR YI 1S adz2NB AGQa ihgafullzhyfwesdkA Sy G &l YLJ
One of the best way® ensure you get accurate datsto sample at various times of

GKS 6SS1T IyR &SI Nw LG ySOSNI FlLAfta GKIFIG GK
strange happens.

Always label what part of the business thaterials are originating from (bathroom,
ONBF]1 NRB2YZXZ OFFSGSNAIS alrtSa 2FFAO0SI LINRRdz

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

Thegoalist AGKSNI GF 1S I alyYLfS 2F GKS (NI} akK 2N I F

break it down into commodities and weights to understand what is in the trash. You want a
solid amount from each area. Larger businessbksuld plan to audit areas separately.

Benefits:
1 Good solid data (quantifiable)
91 Information can be used to target recycle program improvements
1 Potential Reduced Trash Bill, increase revenue from Recycle
9 Validate through pictures (get a camera passigded)
Challenges:
9 Effective communication with the night Custodial team instructions for staging trash

T

T

0 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 bloodborne 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 approximaty 200 pounds will be needed and about 4 people for two
hours.

= =4 =4 =

Slide #14: Setip

=

1

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

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

LiQa AYLRNIFYy(d FT2NbUSYALIE @8 SISBAZH2A YLIANKAIOK QI S Y
comfortable and safe performing the audit. Ensure that all participants are protected and kept

clean.

)l
)l

Close toed; sturdy shoes
Safety glasses
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Gloves

Old clothing, you will get dirty
Hat or hair up

Hand saitizer or wipes
Change of clothing

= =4 =4 4 A

Slide #16: Photo
| SNBEQa a2YS2yS gKR2@A@X I fAGGES GNI aAK
Slide #17: Other Iltems to Have on Hand

Clip Board

Camera

Tarps/Tables

Stick/grabber

Auditing Forms/Notepad
Pens/Pencils/Highlighter

Bins/boxes for materialsépture volume)
Scale

= =4 =4 =4 -4 -4 A 4

Slide #18: What is Sorted?

YouhavetoprdR SGSNXYAY S 46KIFG OFGSI2NASE 2F YIFGSNRAI €
doing the sort, you might as well getthe ni@NA G G & RSGI Af a o {2YSGAYS
you will just sarinto a smaller number of major groupings. Here is a suggested list of

categories:

1 Mixed Paper
1 Cardboard
1 Beverage containers:
o Plastic bottles
0 Aluminum cans
0o Glass
T Plastic Film
1 Packaging Material
o Compostable items separately (cups, plates/clam steld, liquid
1 Trash Bags
1 Trash (breakdown trash to only be chip bags, candy wrappers
9 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 arneéchniques to help ensure a fun sort for the team.

1 Use atable to get bags up off the grourBome of the bags can be heavy so test first and get
help
1 Open bags Be careful for excess liquid
9 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
0 Review the process ahead of time to reduce wasted steps and efforts
9 Sort the material by type into containersome containers need to be larger or youlwihpty
them a lot.
9 Sort paper into recycling even though it may be soaked with coffee ktaould have been
recyclable had it been properly recycled
Slide #20Q; Photos of Sorting
Slide #21: Sorting Tips
02y @SY A Sy i ®undtotheriiea @herke You are2sortin@ ) asd A v a
fl oSt

~

A
SR YR AGQa 2NHIYAT SR®

Q¢ (P

Ad
I NB

(@]

1
AY
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 Effectiv&orting

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

=A =4 =4 4 -4 4

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

=A =4 =4 =2
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Slide #26: Validat¢hrough Pictures

LiQa adGNepy3afe adaA3ISadsSR G2 GF1S LK2G2a 27
through pictures as possible. This services a number of purposes:

T
T

T
1

First, it is fun to share the pictures with employees later via newsletter aneraocuments

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 spedé&rithan 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 tasaccessful audit. You will use all the gathered data and photos
to analyze next steps.

=A =4 =4 =

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 offormation: (we will go into more detail next lesson)
0 Waste Analysis spreadsheets
o Cost of the trash by weight or ton
0 Average tons of waste a month
0 Average invoice for trash service for one month (haul and disposal)
Next Steps You can draw conclusionswyrself, 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 commaodities etc.
Be careful when writing up proposed recommendations, not to offend #rsqn/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 Char

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 gal is to use the gathered date to identify opportties for reducing, reusing,
recyclingor composting thenaterials being disposed. Future lessons will look at how use track,
measure, and implement.

Slide #32: IrClass Activity

Students perform a wastaudit from specified area on campus.
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Lessor#8: Tracking, Measurement, and
Analysis

Lesson Description

Understand why developing baseline data, measurement and tracking are critical to effective
strategies to reduce wastend save businesses mongyearn the steps to rigktize 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 baseliaad then measure and track diversion programs

Learn to the formula for calculating diversion

Learnthe stepstoplanandsafél§S NF 2 NY | 61 ai S-aRyRyRB O Of Ay3 4N
§ &S

T
T
T -a

T 'asS | OljdzZANBR RFGlF FNRY (KSa@$ Wi lhvgffoh R R @S 1R A K

Student Learning Outcomes

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

1 (Knowledge Level) identify some of the key factors to measure when tracking and recording the
cost of disposal and recycling practices

f (Knowledge Level) describe theémary steps to perform awaste NE O& Ot-Aa ¥ BA i WA I K

(Comprehension Level) explain what is meant by baseline data

1 (Comprehension Level) summarize how the results of the audit can be used to design program
"next steps" and help eliminate wasting

1 (Appication LevelCalculate diversion rates for various business models

1 (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 li©f resources relevant to the lesson topic

1
1
T

http://www.calrecycle.ca.gov/L GCentral/\WWasteStream/
http://www.ct.gov/deep/cwp/view.asp?A=2718&0Q=439264
http://www.sustainablecitiesinstitute.org/topics/materialmmanagementconductinga-waste
characterizatiorstudy-overview

Sample Waste Audit Repdrttp://www.epa.gov/reg3wcmd/pdf/samplereport.pdf
Detailed Waste Audit PD¥tp://www.epa.gov/region9/tribal/conferences/11/conducting
wastecharacterization_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_wik.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 ofdlass 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 thedasy/far
improvement using the most volume, most value and most toxics guidelines.

INTRODUCTION TO SAINABLE RESOURCE MBEMENTE INSTRUCTOR GUII®15 PAGES
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Instructor Slide Notes

Slide #1: Title Slide Tracking, Measurement and Analysis
Slide #2: In This Lesson
By the end of this lesson, learners will be able to:

1 (Knowedge Level) identify some of the key factors to measure when tracking and recording the
cost of disposal and recycling practices
T oYy2¢6ftSR3IS [SPHSt 0 RSAONAROS (KS LINRAYAHTNBY FwEG SLIa 0
(Comprehension Level) explain whaneant by baseline data
1 (Comprehension Level) summarize how the results of the audit can be used to design program
"next steps" and help eliminate wasting
1 (Application Level) Calculate diversion rates for various business models
1 (Analysis Level) examitige 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 recyclg programs. Companies understand that measurement is a primary tool for

evaluating almost every aspect of business operations. Without knowing how much is, has or
gAftf 0S> @2dz OFryQlG o0S3IAYy G2 (1y26 2LWNAYILE FaLls

Slide #4: Baseline

Oneofi KS 06SYOKYI N]a dzaSR AYy YSIFadaNAy3I LINRPINFY LI
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 possilaetify idata. 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, recycledpostad 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 thad ghto mfg. processes)

i Labor costs

1 Equipment costs associated with recycling and disposal

=A =4 =4 =

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.

¢ DFOGKSNRAY3I GKS adl NIAy3d LRAYyG 2N aol &St AYySéE AyTF
1 Then, look at all labor costs assaethwith handling waste and recyclables (employees and
contracted janitorial). Who is baling or moving materials? Calculate the time and associated
cost.
1 Add in all costs for equipment and hauling. What equipment am | using? Do | have equipment
lease and raintenance costs.
91 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 botv much is reduced, reused, recycled or
composted. The number is often looked at to determine the effectivenessaress levelf a
0dzaAySaa 2NJ O2YYdzyAaiteQa o6l aidsS RADGSNEAZ2Y O

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

The ISSUE: How @02 dz Y S| & dzNB & 2TYgénér&tddRehular d@iversion wifl loaR 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). Reguda/ersion incentivizes recycling and reuse programs.

Waste reduction represents the highest and best use of conserving resourbesefore,
looking at Zero Waste Diversion and incorporating waste reduction activities in the measure
aspectiscriticaButK2 g R2 &2dz OF f OdzZf 1S NBRdzOGAZ2Y & NBRdzC

To help encourage waste reduction as the best option for business, the USSWR@reand
more business arallowingl KS Yy dzYSNAOFf O2dzyGAy3 2F agl 4GS N
calcdations, 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
G NB 3 dzf | NE  AdiMdrsioni Nkt Radility ingng@ders énly want to look at their hard costs
and actual purchases. In doing so, they can miss important information.

A Do notinclude reduce in these numbeRoinclude reuse.
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A There is a common mistaken often made when calagadiiversion. Often times the recycling
and reuse total is divided by the dispo€alILY This oveinflates the diversion number. Make
sure to only use this formula, or the Zero Waste diversion formula.

Slide #8: Example: How to Calculate Zero WasteeHion of all Baseline Materials
A DOincludeboth reuse andeduce inthis number.

A Thisdiversion rate more accurately portrays the Zero Waste activities within a business
and does not discount the importance of waste reduction activities.

Slide #9: Irdass Activity¢ Calculate Diversion Rates

I ' @S &0 dzR Sy U &alcOateyDiversan S ¢ 2 KIB&pkoGided in the back of this guide

Ensure thastudentsget the correct answer and go over how to calculate each diversion. Ask students

what the sigificance 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,bygonlf 22 {1 Ay 3 | 0 AGRADGSNEA2Y 3
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 Thréway Money?

LiQa O@SNE 02 Y Yoanhke Wastsill ohdides whéndsabSciibing to trash collection
services. This can happen for a number of reasons

f .dzaAySaasSa LI e F2NI O2fttSOGA2y SIFOK GAYS GKS o0A
for trash service, meaning they pay for servines needed

9 Businesses pay when empty and partially full bins are dumped

1 Unflattened cardboard boxes and bags of air, waste bin space

9 It costs to dispose of recyclables in the trash

Slide #11: How to Rigk®ize Trash Services

To help reduce costs asso@dtwith disposal, and look for opportunities to reduce, reuse,
recycle and compost, a simple rigsizing 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 fulkscale waste audit. If you can first do a rigite and show how it can save money and
reduce waste, then you might be able to use this information to get managemenrnkioy

next steps.

To do a thorough righsize, collect the following data:

1 Cdlect baseline data for trash and recycling services
0 #bins
0 # pickups per week
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0 Size of bins
1 Get rates for various alternative levels of service
9 Obtain waste conversion chart
i Create data forms

Slide #12: Example of Trash Services Data

This slide shows theost 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: Wednesdayorning)

Slide #13: Sample Rate Matrix

This slide shows how to read a rate matrix. For the example, the business has tbubé; 3

& NR 0Aya LAOISR dzla m E 6S8S1 o c2tt2¢ | ONRaa
time per week. Then sctalown for CY or cubic yards. Since the bins arelic 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

colledion 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 righing inspection was done.
The following information shows the information gatied during the visual inspection. The
next slide shows how to notate the information and perform basic calculations.

The data is as follows:

Visual Inspection

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

A Bin #1cAssume 100% full. Cardboard boxes make up about 75% of the bin and they are
not flat. Trash bags makeup the other 25%

Bin #2¢ 50% full with only calboard boxes that are not flattened.

Bin #3¢ 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 Vohlioa@/eight Conversion Chart. This chart comes
in handy when actual weights of mategaare not available. Volume is based on the size of the
bin. In our current example the volume of each bin-B3BIC YARDS. As you can see from the
upper left box, this chart provides weight (in pounds) per cubic yard. So this example shows
that OCGCardboard) 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 sindeashandcardboardwere the two primary materials noteah iour
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 dateterdide if
there are alternatives which can save money and/or reduce the amount of materials going to
the landfill. It is important to:

1 Use accurate conversion tables

1 Do your estimates in both weight and volumetric measurement

1 Review rate matrix

i Payattention to data that seems inaccurate

T [ 221 F2NJRIGF GKIG @2dz 6SNBy Qi SELISOGAyY3

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 typdentified in the visual inspection.

1 Amount of materiat The first row shows the amount of material for each type found. (taken
from prior worksheet on slide 15)

1 Optimal service levelThe second row then identifies the optimal service level needed bg usin
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 andipgckFor instance, if you
need 3-cubic yards, you might want to look at not onlyet8 cubic yard 1 x per week option, but
also look at 1.5ubic yard 2 x week. Sometimes there are discounted rates for certain levels of
ASNIAOSXY2NBE (2 0O02YS 2y GKAa 2ySo

1 Cost Identify costs for all needed services. In this example, the trash costds36land the
cardboard is FREE.
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f ConversiotY {AyOS 4SS R2yQl 1y2¢ GKS ¢SA3ITKGa 2F YIGS
to do a volumeto-weight conversion. This will help us identify how much material we are
proposing to dispose and recycle.
1 Calcuation: 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: RighSizing Benefits

This fide shows the befor@nd-after picture of what can be accomplished by rigiting 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 needaitefor services.

IMPORTANT SIENOTEL 1 Q&4 @SNE AYLERNIIyYyd GKFIG 023G al @Ay
and recycling are properly tracked and accounted for. Oftentimes management will look at the
savings and then use that money for other thingselated to maintaining the programMake

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 labofor 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 Righ&izing

This is another example of how to track data. Charesthiis 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 12 weeks so that accurate data can be obtained. By monitoring how full a bin is
(2/4, 1/2, 3/4, empy, full) a thorough analysis of needs can be done.

Slide #20: IrClass Activity Perform Sample Righ®ize

| S a0 dzRSy G a Jg2aYLatySieS #bindee badkweh 8k lideEnsure thastudents
get the correct answer and go over how @iculate 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 Hglatng activity is to gather information that
can ke 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 anialsparitof
achieving Zero Waste. Continuing to look at wigahainsin the trash bin is the only way to
figure out how to get it out!
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Slide #2327: Sierra Nevada Brewery Case Study on Using Waste Audits

Sierra Nevada Brewery has been at or above 909%Ndivd 2y F2NJ a2YS GAYSo® ¢
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 wesagng 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 amounbf 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 aadueate
on the importance of participation.

#26:Continuing to audit is important even when yoaue 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 signageas 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 indicatorsThey 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 O Yestresed enough how important it is to look at a comparison of your materials stream
both byAweigh'E and volum,eSvoften businesses [nisse trash, receptAaches and spengi more A
Y2y Se UKFYy UKSe aKz2dzZ R 2dzau 0SOIl dzasS tupk&e | NBY
bin.
A Forthe business shown on these two graphs it provides weight versus volume data. The
businesdhad a 30yard compactor that tey put most all materials in, includingdd,
textiles, recyclables, cardboard. Then they hadya@ bin that theyalso 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 \we6ey
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weight, but only 23% by volume. Since they were paying hauling plus weight charges on

GKS O2YLI OG2NE AdG RARYQO YIF1S asSyasS F2N 6K

A This simple bit of data analysis allowte businesso easily find a solion 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 bettetise
wasmoved that to 1 x day bin service at a fixed monthly rate regardlea®igft.

' Yy2U0KSNI 6SYSTAG gt a GKS O2YLI OG2N) adlkeSR

cleaning as often and the smell was reduced because the bins were picked up daily
versus every J days.

Slide #29: Review the Rates

It was mentioned earlier thareviewing the rate chart can also be a hidden way to find cost
savings.

T LGQa AYLRNIFIYyG G2 ARSYGATE ¢gKSNB GKS t2¢Sai

1 Inthis example a-8ard picked up 2 x week is $95.38, which equates to $3.67/cubic yard,
however a 6yard1 x week (same volume) is only $3.01 per cubic yard.

9 Using similar methods to track costs per material type, inpraviousexample of thefood
waste disposal costsve found thatthe business waspending approximately $44/per cubic
yard for disposal aihe food in the compactor, and when switched to bin service, the cost
was reduced to $14/per cubic yard.

O

1T 52y QG dzy RSNBaGAYlIdS GKS @I fdzS 2F R2Ay3 UKS Y

Slide #30: Look for Opportunities

Tracking data opens a number of doors and opportunities. Stamabyze the information in
various ways to help determine:

1 What are you next steps

1 What are the low hanging fruit that are easiest to go after because they represent the most
volume or value?

1 What are the problematic materials that might take some timdigoire out how to eliminate?
Also, what are the toxic materials?

T 2KFEG FNB GKS AGSya GKIFG R2y Qi KIF@S I K2YSK

that can randle 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. dck everything:

Weights
Volume

Cost

Material rebates
Quantity

=A =4 =4 4 A

Create reports for each year and then compare year after year. Compare data to gross revenue
or sales find connections.

1 Your solid waste report should use formulas in each roll up cell so that everything auto
populates.

9 Diversion Calculations and ZW Calcaolatiare automated to pull from data

Useheadersfor Landfill, Recycle commoditiéisat allroll ups.

1 Identify ifweights are actual or estimated (from conversiotfydoing estimates: USE A
FORMULA and be consistent. Document why it's an estimate versus and actual.

=

Slide #32: IrClass Activityg Alternate Ending to Exercise

[ SG1Qa oNAYy3I (G2RlIeé&Qa fSaaz2y G23a3SGKSNJoe t221Ay3
way to reduce materials going to a landfill or incinerator, remember that not producing those materials
at all will have a greater impact upstrearilave students provide alternate scenarioshe previous
exercisewhich look upstream at waste reduction and reusiave students complete Worksheet #6 in

the back of this guide.

INTRODUCTION TO SAINABLE RESOURCE MBEMENTE INSTRUCTOR GUII®15 PAGE7



LEsso9: INTRODUCTIONDZERQWVASTE

Lessor#9: Introduction to Zero Waste

Lesson Description

Zero Waste Busesses 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 intera¢tiwteac
students will be introduced to:

91 Definition of Zero Waste, drivers and benefits for businesses and communities to pursue Zero
Waste, and examples of Zero Waste Businesses and Communities

9 Zero Waste Business Principles and Zero Waste Business Renagmd Certification Programs

1 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 arab®ee Recovery Parks) that can help a
community achieve Zero Waste

Student Learning Outcomes

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

1 (Knowledge Level) identify the 3 key components of the Definition of Zero Waste

1 (Comprehension Level) dedsgihow businesses benefit from achieving Zero Waste

1 (Application Levekite 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

1 Zero Waste International Alliance (ZWtAYWIA 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 Wasteierf Highest and
Best Usewww.zwia.org/standards

1 U.S. Zero Waste Business Council (USZ¥WBEIXWBC was established in 2012 to certify
businesses as meeting ZWIA Zero Waste principles and standards. USZmiBed 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

1 Zero WastdJSA This organization has been formed to Insmoenmunities toembrace and
achieve Zero WasteResources are included there to help communities pursue Zero Waste,
including Zero Waste Community Planning Checkiligi://zerowasteusa.org/wp
content/uploads/2014/11/ZereWasteBrainTrustCommunityPlanningChecklistupdated03-

2015.pdf

Reading:

In preparation for thisesson, students should review the following Zero Waste Businesses
Principles adopted by the Zero Waste International Alliance (ZWIA)

Zero Waste Definition

Zero Waste Business Princip{atso included as a handout for this lesson)
Zero Waste Community Principles

Zero Waste Hierarchy

PN PE

Assignment:

This assignment will tie in to both Lesson 9 & LessorAs(a team (divided into capste

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 Wasiadssscapstone

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 isVERY SIMILAR the type of business #t is part of the capstone. This will help to

provide relevant examples of other successes similar to the approaches the business can take.
LT GKSNB Aa y20 | &aAYAEFN at20Ff¢ odzaAySaas
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Report should inclued

People

1 Key Zero Waste leaders: Who in the business/community is leading the ZW charge? (what
positions do they have within the business/community)

T %SNR 2FadsS 1 SNBrSay 2K2 Ay GKS o0dzaAySaa Aa R2AY
people have outsid of their role of ZW Hero?

Planet

1 What are the core areas of ZW that this business/community is targeting? What impacts are
they looking for from a sustainability perspective?

Profit

1 What are the current costs of their waste system? What is the expqmtézhtial financial
benefit of their Zero Waste efforts?

Reduce

1 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 wateful practices, products and packaging?

Reuse
9 Has the business identified resources that can be reused because of their ZW efforts?
Recycle
1 What did the company recycle before striving for ZW? How have their recycling efforts changed
by adopting a ZVoal?

1 What are the key learnings you gained from researching this business/coityrand their
efforts for Zero Waste?

1 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: Itro to Zero Waste

Intro to Zero Waste

Slide #2: Student Learning Outcomes

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

1 (Knowledge Level) identify the 3 key components of the Definition of Zero Waste

1 (Comprehension Level) describe how businessesgfitdrom achieving Zero Waste

1 (Application Level) cite several examples of businesses that have already achieved Zero Waste,
or darn close.

CKSNBEQa y20KAY3 Y2NB LR2oSNFdzZ (2 dzyRSNAGIYR K
successful Zero Waste bossses, and what are the benefits that drove those businesses to
Zero Waste.

Slide #3¢ What isZero Wasté

a1 K2g Ylye LIS2LIS KIFIFS KSINR (GKS LIKNI}asS aws
Zero Waste is all about Reduce, Reuse and Recycle forbea h @S NJ G KS LJ ad wn @
focused mostly on increasing recycling. Zero Waste was developed as a way to get people to

focus T'on Reducing and Reusing, then recycling, composting or redesigning the rest. The

elevator speech afterthisclasswhe d SR a2 K4 A& %SNR 21 aGSKe¢ Aa
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 amende®@®2It highlights Zero

Waste as an aspirational goal, with 3 key concepts that are highlighted in red on this slide:

9 All discarded materials are designed to become resources for others to use.
T 52y Qi gl yld G2 o0dz2NYy 2NJ 0dzNE NB&2dz2NOSaod
1 Achieving Zero Wasteill 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 organizatiofisere is currently dissention about what is

FYR K2g G2 YSI&Adz2NE Ga%SNR 21 aiS¢o ¢tKS RS@St 2LJ
stringent definition is provided byhe ZWIA Definition of Zero Waste and the Principles on the
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ZWIA website. Thisghat 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 Wate definition and Principles to demonstrate that commitment.

Slide #5: Shortorm of ZWIA Definition of Zero Waste
This is how ZWIA leaders refer to the ZWIA definition goals: No Burn, No Bury, No Toxics.
Slide #690% is Key Measure éfrogress to ZerbdVaste

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% ofd#isicaraterials 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. ddeg 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 plassg 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 izstd allien

over the world have been documenting those connections for 20 yearswwit usepa.goy

aSIFNOK FT2NJ a21adadS +FtyR [/ fAYFIGS / KIy3Seé | yR &2dz
connections. These are a f&ay 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 2172x more potent than CO2 in creating the greenhouse effect irath@sphere

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 yeardoori methane acts 7205 times more
potently than CO2.

In addition, the picture of the wasteberg is highlighting that for every ton wasted at a local
flIYyRFATES GKSNB KIFIGPS 6SSy tm (2ya o6l adSR adzJa
distribution of produé & Yy R LJ Ol F 3IAy 33 ® CKIF0Qa gKeée ¢S Ol y:
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
USEPAo0 measure GHG impacts, if we were able to reuse, recycle and compost all the

remaining materials being wasted in California, it would be the equivatetatking allthe cars
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off the road. Most people have heard about the connections between climategehand
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 SystddasedPie Chart

Ask the class what percent of U.S. GHGs have they heard are attribictaoled waste?
Typical sectebased pie charts show3% 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
sectord SR LIAS OKLI NI 3 | aySRvadz=etiiteré GHGa weie prédvced 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 greenslice (the production of GHGs from providing food),

you find that about 50% of all GHGs in America are produced by systems that Zero Waste

L2t AOASAE YR LINRPANIYaA O2dzZ R aA3IYyATFTAOIYyGfe AyT
reduce 50% of alliIGD& Ay ! YSNA OF @ 2 KIFG 6SQNB aleéeAy3a Aa
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 velyeshoth
comprehensive climate change plans.

Slide #: 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. econ&09 708, 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

G2 AYLNROGSO® {2 A0Q&a Acdrnkctiab withl ZeroiVastedzy RSNE U | Y R

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 rechng industry is as large as the motion picture industry.

If youburn or bury10,000 tons of material, that would create only 1 job. However, if you
compostthe sameamount of material, you could create 4 jobs, if you recycle that amount of
material, youcould create 10 jobs, and if you reuse equalamount of products and
packaging, you could create -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. Thatimgd G KF G 6SQNB | OGAy3a t€A1S |
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% todag 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 Busines@éss is a key slide)

There are many reasons why businesses are pursuing Zero Waste. Probably the most
significant one is thatlbZero 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 leakise 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 landfilbroportionate to the amount they contributed.

Zero Waste increases efficignof 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 mountatop with a pristine lake in the background. The velc€@ SNJ &l A RY 2 SQ
y20 2yfe F2N) SNRP 9YAadarzyas 2SQNB T2N SN 2
need to pore over detailed technical reports from USEPA or consumer magazines to assess the

best environmental company people get it viscerally (in their gut) that ZERO is great when it

comes to being GREEN.

Zero Waste policies and programs can also savex 8nore energy than can be produced by

burning discarded materials. Forthosewhogtii y i 2NJ ySSR |y Sy SNH& a2«
can be produced by using natural, biological processes like anaerobic digestion, to produce

energy without burning.

Zero Waste will also help resolve the huge probtéat the litter of our societyis forming

AlFNDIFIAS LI GOKSaég Ay 20SNI p IFeNBad 06KSNBE RATTFS
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 eeedvand 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 TriBettom 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 st&LIN2 dzZR (Kl § GKS O2YLJ} yé& Aa
OKAYyIPE

Slide #11: Zer&Vaste Cost Savings

All Zero Waste Businesses have saved§ey avethe most by Reducingnd eliminating

wastdul practices. The second highest saving amounts are duenplementingReuse
Systemslike 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-lamging fruits for mst businesses to
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pursue. Businesses alsave some $ through recycling andmposting Ikhe garbageates are
structured rightby the local community and/or trash hauler.

Slide #12: Zero Waste is all about Efficiency

Gil Friend is a sustainable businegpert. 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-pp: AA gl AGSRO CKIFI0Qa ¢gK& (GKSNB IINB Ylye a&ad
Manufacturing, Factor 4 and Factor 10 (saying we can do 4 or 10 bieties 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, WantNotis 8 SNA Ol y & ! LILX S t AS®
2 KSNBE AG hdziz al 1S Al 523 2N) 52 2A0GK2dzié¢ o1l &
how to survive with so much scarcity. We were really proud that we got everything but the

squeal from the stockyards in Chicagamericans used to be proud of how ingenious they

were in conserving resources. Zero Waste is about returning to those core values of America.

Slide #13is 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, Bioneersaagdther groups are

Fff KAIKEAIKGAY3TI GKIFIG S ySSR G2 tSIENY FNRY VY
figure out what to do with something by reducing, reusing, recycling, composting or redesigning
AGY ale a2 KIF{d ¢2dzf Rthe/NolieldaikBs amiankjér cotpératdisicaesseK S NS
will come from in the future; 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 Closeeter Bayhouth of the Turner Foundation was a Keynote speaker at

a National Recycling Conference in Pittsburgh, PA in thelB80s and told us that America

thought that recycling was done. If we wanted people to do more about recycling, we needed

to comeup 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 accounteymeezs

FYR FdGd2NySea Ay GKS 3INRdzZJI FStd GKIG gl a (22
dza aSNA2dzafeod ¢CKSY 9NAO [2YO0FNRA 2F 902/ & Of
2 3G6S 2NJ 5!l ab /[ h{9KE 9 O S WEy2liyieSevet dindeawiitSsBrie | Yy R
GENRFGAZ2YE Ay [ 2t2NFR2 FYR ¢SEF& al&Ay3a aLINB
not about the destination of ZERO, but about the JOURNEY. When Zero Waste is your goal,
everything is on the table to reconsideZero Wasters look at why something is being wasted,

FYR ala oKFG OFy 0SS OKFy3aSR a2z (KIFIG R2SayQi
OKIy3aS LRfAOASAY LINPIANI YA NBIAdzZA I GA2ya 2Nt ¢
about.

INTRODUCTION TO SAINABLE RESOURCE MBEMENTE INSTRUCTOR GUII®15 PAGES5



LESSo9: INTRODUCTIONDZERQVASTE

Andfromna 2y 3 ( ke woid@astéikviewedas 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 LeallmgMlay 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 thé&).S. Zero Waste Business Council as meeting the worldwide

standards of the ZWIA Definition and Principles of Zero Waste. Each of these businesses ha
great story to tellHere are a few examples

Fetzer Vineyards- Just certified by USZWBC, they saiak they had not figured out how
much $ they saved through ZW until they went thru the certification process.

General Motorsg Has achieved over 97% waste diversion at over 110+ plants worldwide,
saving over $1 billion a year through their Landfill Fresgpam.

Greens Restaurant, SFOperates 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.

Pillsburyq Never adopted a Zero Waste goal. Got to over 8d#rsion 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 Corpx an early leader, and propent 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, the 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 JapaThe Japanese government took the Kyoto Protocols very seriously
and asked businessesJapan to strive for Zero Waste. They paid $10 million to Gunter Pauli to
set up the Zero Emissions Research & Initiatiwesxf.zeri.org to help figure out how to get to
Zero Waste, and to train businesses on those tépes. 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 #5: Recap of Benefits to Business of Zero Waste

Ask students to share about a business they kiiwat 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
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drivers migh have been to implement? On the flip side, share businesses that have bad practices and
discuss how they could be changed.

Slide #5: Pillars of Zero Waste

There are many ways to get to Zero Waste and there are many different types of policies,
programsand 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 Zerad&\iagDakland.

They came up with these 3 categories of activities.

1 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
O2yaAiARSINGR Yozlla ' yeiKAYy3I FFGOGSNI AGA dzaS¥dzZ tATFS
GR2gYyaliNSI YDé

9 Downstream

1 Green Businesses & Jobs

Slide #17: Upstreamvs.- Downstream
This slide is a graphic representation of the difference between upstream and downstream.

1 Updream, 71 tons of materials are disposed for every ton of waste disposed downstream.
Therefore, focusing odesigning waste out prior to consumptigrand designing for
remanufacture and durabilityis a key to achieving Zero Waste.

1 Downstream, refers téhe point after consumption. At this point, the goal should be to reduce,
reuse and then recycle or compost.

Slide #18 US Municipal Discards 19&D00

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: Upstreang 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 addressedAnZ&vdl
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

t NPLISNI & NBdzaSs NBOeOfS 2N O2YLRadG | yR
1 Support small, local businesses and nonprofits

=A =4 =4 =

pul
N
<
Q
[antN
w

INTRODUCTION TO SAINABLE RESOURCE MBEMENTE INSTRUCTOR GUII®15 PAGE7



LEsso9: INTRODUCTIONDZERQWVASTE

Slide #18:; Downstream

Consumers can be careful in what they purchase or receive to eliminate wasteful practices and
F20dzaAy3d 2y awSRdzOSd¢ ¢KA&a af ARS KAIKEAIAKGA 0
sigrificantly after World War Il when we became focused on a convenierieated oneway

society. The choices we made after World War Il can be changed to focus again on American

core values of efficiency and productivityy Of dzZRAY 3 || ySo£¢IB8dANYSRAABEZ
are being born from the desire to provide convenience without waste

Products and packaging can be reusétier intheir original formor altered for usen another
operation in your business, or by others.

Class Activity Value of Lsed 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 Austimn $75 at Urlan Ore in BerkeleyThen askhem what would the value of

the door be if chopped up for mulch or burnt for energy? The ansveeid calculate at 2550 cents.

The difference between those 2 prices is the VALUE of the door for its original purpoge wark

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 thatittook 2  OO02 YL AaK GK2a$S Grala Fft2y3a GKS ¢
2dzad | 062dzi RAGSNIAY3I G(G2ya FNRY fFyRFTFAffas AyOAYySN
VALUE of the products and packaging and reinvesting those resources into thectouaiy.

C2NIieé LISNOSyd 2F Ittt F22R Ay ! YSNAOIFI Aa ¢l adSRx |
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 forate in our communities survive, with donated food, furniture,

Of 20 KAYy3 IyR 20KSNJ @l fdzr 60f S NBdzZaSR AGSYao ¢ KSNBEQ
that are working on this. Zero Waste helps communities identify those operations and lgpolrsto

them so that they can help more people, more efficiently.

Slide #21: Green Businesses and Jobs

The 3'leg of Zero Waste that Oakland came up with was Green Businesses and Jobs. In that
planning process, the City met with certified Green Busieegs 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 fethey 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 ofastancentive that is

very helpful for Green Businesses.

We have provided a handout of the ZWIA Zero Waste BssiRenciples. 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 Certificatigat&m on these ZWIA Business Principés)g

with input fromboth national and international businesses and governments.
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Lessor#10: Developing Zero waste
Community Plans

Lesson Description

Through lecturegroup 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 communigyesson

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 (JQSHG)

LYLX SYSYGFdAz2y t €y -KOFYWOK R ARNIIZAIREY ST 2ANO S| dzh @it 255
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This class will review sample Zero Waste Community plans and will discuss the basic approach
communities have taken to developing Zero Waste Plans.

Student Learningdutcomes

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

1 (Knowledge Level) identify the 6 key elements of the Zero Waste community planning process
1 (Comprehension Level) describe how residents, businesses, staff, elected officials or nonprofit
organiations initiate the development of a Zero Waste Plan for their community
1 (Application Levekxamine what services are missing from their comniasihat are needed
to achieve Zero Waste
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Student Resources

The following is a list of resources relevémthe lesson topic

1 The Zero Waste Solution, Paul Conmgtthis book highlights how communities can pursue Zero
Waste as an alternative way to manage resources residents, businesses and communities are
discardinghttp://www.chelseagreen.com/thezerowaste-solution

1 Zero Waste Community Yahoo Groufhis grougdacilitates communications among
communities working to adopt and implement Zero Waste by sharing information and
resourceshttps://groups.yahoo.com/neo/groups/ZeroWasteCommunities/info

1 Zero Waste ConnectiorThis groudacilitates communications amor@mmunities working to
adopt and implement Zero Waste byaing information and resources.
http://zerowasteconnection.org/

1 WEBSITEwWw.WeHateToWaste.comesigned to provide tools and information for individuals
to adopt a 2ro Waste lifestyle

1 VIDEO: City of Calgary Video on systditips://youtu.be/mQCz3Ygs568

9 Sample Zero Waste Community Plans

o0 Castro Valley Sanitary District Zero Waste Rittp://www.cvsan.org/ZeroWaste

0 Oceanside Zero Waste Plan:
http://www.ci.oceanside.ca.us/civica/filebank/blobdload.asp?BlobIB827

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

0o Alameda, CA Zero Waste Platip://www.planetalameda.com/imaes/pdf/Alameda
ZeroWastelmplementationPla®-16-10.pdf

0 Austin Zero Waste Strategic Pldutip://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:

z

wWSPASE GKS [/ AGe@ 2F [4B athtth:ApERGIansagor.oigl Belpigpared th 3 S &
share commentsind have a discussigelated to the pLAmuring class.

Assignment:

Some of this information will have been already compiled during prior assignments. Continue
to build on your project and research as a gsowse this lesson to help identify areas that you
may have overlooked.
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Connectyour research to otherblems(e.g. Jobs, Budget, Economy, Facility Siting,
Sustainability, Climate Change, Seéfliance) One of the key reasons Zero Waste is catching o

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 probteraniresult in additional
resources flowing to help support new initiatives.

Make sure your research incorporates all of the key areas, including:

T

What facilities currently exist in your community to assist in the transition to ZW(recycling
companies, Godwill/Salvation Army what is the extent of their repair/reuseept.,

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 respsa (bag bans, recycling policies, etc.)

Are there local community organizations currently working with the City to consider ZW
policies?

2 K2 INB GKS t20Ff O02YYdzyAdGe fSIFRSNBR T2N Syga
What business are role models for sustaitibin the city?

How manytotal tonsare currently being disposed and recycled. Research city and regional
diversion statistics onlinehttp://calrecycle.ca.gov/LGCentral/RepoB&S/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/smarbet/
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Instructor Slide Notes

Slide #1: Title Slide Developing Zero Waste Community Plans
Slide #2: Student Learning Outcomes
By the end of this lesson, students will be able to:

1 (Knowledge Level) identify the 6 key elements of the Zero Waste community planning process
1 (Comprehension Level) describe how residents, businesses, staff, elected officials or nonprofit
organizationsriitiate the development of a Zero Waste Plan for their community
1 (Application Level) examine what services are missing from their comiesthiat are needed
to achieve Zero Waste.

Slide #8: Zero Waste Benefits to Communities

Zero Waste Programs are onetbé 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 ofesidents

=A =4 4 4 -4 4

Slide #4: Zero Waste Communities
This sliddistssome 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 haveadopted Zero Waste as a goal and are striving to achieve Zero Waste. The
most active area on earth in recent years has been lItaly, where over 217 communities had
adopted a Zero Waste goal by 2014. That was largely driven by their opposition to inciserator
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 sagniiiumber of
communities around the country that have adopted Zero Waste goals, including some key
communities listed in Texas and Colorado.

Slide #B: CA Zero Waste Communities

California was an early leader in Zero Waste, led by the adoption of theladgenthe 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 contres@nd businesses around the state
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G2 SYONIOS %SNR 21aGS Fta | GSOKyAOrfte @AlLotS
helped keep the focus on Zero Waste at every CRRA Conference since 1997. By 2004, GRC

started encouraging CRRA members totagk 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 Californigere Del Norte County and San Luisgpbi 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
Oakand)

Activity Slide #6Recognizing Zero Waste Communities

Arestudentsfamiliar with any Zer&aste Communities on the prior sli@e¥Vhat most impressed them
about those Zero Waste Communities?

While on this slide, ask students to think about whichroomties 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:

1 Recycling bins next to evetnash bin in public places
1 Residential Zart service, with the collection of blue carts for recyclables, green carts for

2NHI yAOa o6@INR GNAYYAy3a yR F22R AO0ON}ILAOT | YR
1 In commercial businesses, recycling biest to trash bins, and composting bins wherever food

is served.

Slide #: 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 ofthapdetailed all their

f SydigkKe adGddzRASaE yR LRfAOASa (KIG KFR FfNBIFRS
they could meet a Zero Waste goal by a targeted date if they implemented all the pending

policies and programs. In other communitia0100 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 depensl 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 commuyiflisted on slide).

1 Review Data, Policies and Prograriearn how the existing system is structured, and
summarize to confirm that understanding
1 Participation Strategy figure out best way to engage the public and stakeholders
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1 Commodities & Service Qprtunities Analysig 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)

1 Policies, Programs and Facilities Ops$i¢ Consider different Policies, Programs and Facilities
that are needed to fill the gaps identified in the Service Opportunity Analysis.

1 Economics & Impacts (Jobs, Gld@&yaluate the costs and/or budget to implement proposed
policies, programs and fdities, and the benefits in terms of creating jobs and reducing
greenhouse gases, key benefits of pursuing Zero Waste.

T LYLX SYSyGFrdAzy t €y -ROIYWIOKyIZR AT/NIIZA] A Y THE 2 WaSlp dzh @it 256
all the pieces come together that arec@mmended 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 vaigsly 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 onestlnave 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 exisng 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 vahia 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 wilhded planning prcess, 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

Inorderi 2 NBO2YYSYyR OKIlIy3dSa G2 3ISG (2 %SNR 21 aGS:z
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 otidleis These

provide the data and the structure of existing relationships and investments needed to analyze
gKFEG Y2NB Aa ySSRSR (G2 3Sd G2 %SNR2 21 ad0dSo LiGQ:
process to tour local reuse, recycling and compugservice 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 #0-11: Commodities Analysi& Service Opportunities

dal N]SGa CANRGE A& |y 2fR FRIF3IS 2F NBOeOftAy3ad
collect materials that have a market to buy or at least use the materials collected. The markets

will provide specifications regairty 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.

CNRBY | %SNPR 2 3a0GS LISNRBRLSOGAGSS Al Oheplanbicg2 A Y LI2 |
process to understand the value of all the materials being discarded. Using a list of 12 market
OFiS3I2NASE 2F YFOISNRIftaz Ay GFE1Ay3 gA0GK 20
LINKA OS¢ A& -temnidntkagt)dhiat the rafketsyivauld 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, swce-separated materials would command if they were sold to local

markets, anddo not consider the costs to collect those materials or process them to meet

market specifications.

Once the commodities analysis has been completed, it should shewvich aeas there is

limited processing capacifgr specific materials (or market categoriés) ¢ KA a Aa (1y26Yy
2N G2LILIR2NIdzyAdGASaeg GKFEG ySSR (2 oSor@lAff SR (2
materials

Slide #12: Menu of Policies and Program

Zero Waste also recognizes th&t¥ Ydzy A 0 A Sa Ol y &aA3IYyAFAOLyGfteé OKI
local marketplace with new policies, new rules and new incenti&dey tool for restructuring

the marketplace is revisingpntracts and policies to make tlaoided costs of collection and

disposal a key engine for moving towards Zero Was$tee next couple of slides highlight

different policies and programs (or pieces of Zero) that can help communities achieve Zero

Waste.

{ftARS I mMoY I glmsQA t2f A0ASa 3 t NRBINI

Ly GKS %SNR 21 adGdS tflty wWAOKIFENR !'yiKz2zyeé | 3432 OAl
agreed to 4 key policies that Mr. Anthony proposed in many community meetings throughout

the island:

1 Source Separation (of designated organics, reusablesy&ledates); by mandating that people
keep those designated materials clean and not contaminated particularly by food scraps, they
retain higher value in the marketplace.

1 Compostable Organics out of Landfibver half of the remaining materials discardac: a
perfect mix for composting (yard trimming, food scraps, fsoded 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 segdio landfills.
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1 Construction & Demolition (C&D) reuse and recycling plapsré&its¢ 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 firivate 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 bankand 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 gaste w
reduction in their communities.

9 Producer and Retailer Responsibility, tddack of noArecyclable, reusable or compostable
products and materials Increasingly it is clear that producers and retailers could do more to
facilitate the reuse, recyclingnd/or composting of their products and packaging. This is
particularly true for those products and packaging that are difficult to reuse, eoydompost
in existing collection systems. Car batteries are a good example of a successful takeback
program ¢auto stores charge a core fee of-3@ 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 getdatdf the
environment.

Slide #4: Los AngelesMenu of Policies & Programs

LA identified over 40 policies and program$ broad categories to receiuweput from the

LJdzo f A O @ ¢KS8 FRRSR (KS 02y OSLJi 2F a/ KIFy3aAay3
Waste. lttakesFrp GAYLINB&aaAz2yaé o0STF2NB LIS2 LI-sedK y3IS
social marketing programs are increasingly being usedore 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 #b: Zero Waste Culture Chaag

hyS 2F GKS Y2NB AyGSNBadAy3a INBlLa 2F OGA@AGeE
G%SN2 2FaidsS [AQGAYyIPE LT &2dz D223tS GK2aS SN
people address the challenge of changing the culture to exdZero Waste. Chris Burger and

his family in Binghamton NY highlight how they have not thrown anything away since 1992. The

o3 Aa Fff GKSANI aYAall {Saé¢r gKSNB (GKSeé 02dAKI
slide 18). New websites are @&oping to help people figure this out, such as
www.wehatetowaste.conand the rubbish diet in the U.K.

Slide #5: Refuse (Prevention)

/| KNAa . dZNESNXQ&a FlEYAfe F2tt2¢ OKbwoSldowHsE Sa (2 K
something that they would have to discard. They ask the basic questions that are on the slide
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GKSY (KSBQNB GKAY(lAy3d 2F o0d2Ay3a a2YSIKAYy3Id a?
responsibility for finding a new home for the pract or packaging after they are done using it.

Slide #17 Policies and Programs

There are many ways to get to Zero Wasiine stepcommunitiescompletein plamingis to
FAIdzNB 2 dzii bygddamini@gwhabthel Zefo YWaste Communities have, oe a

working towards, that should be used in theiwvn 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?

Aal adGdzRSyida G2 GKkihdir cdmmendyiio gét kolZerddastey Hava theyhIvritd
down at leas 3 things that they wish were being dose that it would be easier to get to Zero Waste.
Then ask for-3 students to share with the class what they came up with.

Case Study Slide #18ample Zero Waste Plan Gog|éustin

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 821. Sample Economic AnalystsTimeline¢ Fort Collins

Zero Waste Plans have approached Economics and Budget in many different ways. In Fort

| 2t tAyasz [/ 2dzyOAf | &fipaBdial statérneRtdt wiathedmplenentid® T 2 N |
of their Road to Zero Waste Plan wouldolst 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 serfi¢unding 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 teleir 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 ardlyse
many options being considered by the City.

LGQ&a OSNEB KSf LJFdz F2N SN2 2| aindudedfThey & G 2 KI
GAYSEAYS R2SayQi KIFI@S (2 0S 20SNIe O2YLX A0

what order or priority mce the Plan, strategy and/or goal is adopted.

U))&
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Slide #22: Key Lessons for Pursuing ZW

Someonehas to ASK to Adopt Zero Wasig a goal and to initiate a planning process. In

different communities, there have been have been different people who havetedtihe

process, from environmentargupsto businessesstaff, 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 locaClimateAction Plan, Sustainability Plam,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 tdagt Zero Waste as a goal and to return with a

Plan within 6 months

Slide #£3: 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 @re items listed on this slide. They are also
provided as a handout.

Global Principlesof Zero Waste CommunitiesidZero Waste Communities Recognition
Programare key resources atww.zwia.org

ZeroWasteUSA is also developing new-time resources that will be posted shortly that will
assist and inspire communities to get to Zero Waste.
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Lesson#1ll:Zero Waste Market Deslopment

Lesson Description

Through lecture, group discussion and activities students will learn:

1 How Resource Recovery Parks can help in the siting of new processing facilities

1 The importance of developing local markets and end uses for recovered gaiateri

1 How public and private partnerships with colleges and universities could help in research and
development for new products and innovations

1 The different tools for efficient exchange of materials between businesses and individuals

Student Learning Owomes

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

1 (Knowledge Level) identify what a Resource Recovery Park is and where they are deasl@ping
logical extension of current systems and processes for handling waste.

1 (Comprehension Level) descriéferent types of market development programs that have
been adopted by state and local governments to stimulate the development of new markets.

1 (ApplicationLeve§S ELJ | Ay K2 g LJ2 a i Ay Bayloyotharin&efialsi2 / NI A 3Qa
marketplaces help® achieve Zero Waste

INTRODUCTION TO SAINABLE RESOURCE MBEMENTE INSTRUCTOR GUII®15 PAGE09



LEsso11:ZERQVASTIMARKE DEVELOPMENT

Student Resources

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

1 Resource Recovery Park€ase studies of local and regional governments that have developed
Resource Recovery Parks for the California Integrétadte Management Board:
http://www.calrecycle.ca.gov/LGCentral/Library/Innovations/RecoveryPark/

1 Generic Designs and Projected Performance for two sizes of InéeigReisource 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/TheWestVirginiaReport.pdf

91 Austin Materials MarketplaceProgram that brings together businesses of all sizes and
entrepreneurs in the City of Austin and Travis County to create clasgdsysems in which
2yS O2YLI yeQa 61aidsS Aa y20KSNJ O2YLIlyeQa NIXg Y
http://austinmaterialsmarketplace.ordittp://austinmaterialsmarketplace.org/

9 Austin [re]Manufacturing HubThe City of Austin is redeveloping its first @edustrial park that
will host reuse and recycling manufacturing industries using materials generated in Austin.
http://austintexas.gov/ecopartttp://austintexas.gov/ecopark

1 U.S. Business Council for Sustainable Development By Product Synergy Rrogisuprogram
matches wastes and underlued resources at one facility with potial 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/materialshttp://usbcsd.org/materials/

9 Little Museum of Bad Industrial DesigRrimary school students of Capannori, Italy, set up this
Museum of packaging and products that cannot be reused, repaieegicled 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/litttemuseunof-bad-industriatdesign/

1 Museum of Bad Design, United Kingdqihe 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/wastereductionchallengeprizefinalists#sthash. TihWwSpzX.dpuf
https://vimeo.com/55663355ttps://vimeo.com/55663355

1 Resource Recovery Park€ase 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 Hodustrial Parks. Refer to the content and other
information provided to work on thessignment.
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Primary Article:
http://www.calrecycle.ca.gov/LGCentral/Library/Innovations/RecoveryPark/CaseStudies?.htm#
Ecolndustrial

Additional Information:
http://www.calrecycle.ca.qgov/LGCentral/Library/Innovations/RecoveryPark/

Assignment:

Work as part of your project groups to identify possible Riese Recovery Parks or Eco
Industrial Parks within the selected community. ldentify land areas that might be suitable for
locating such a place (for this assignment, do not worry about land zoning issues). ldentify
areas where businesses arellogated hat 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 theoenmunity.
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Instructor Slide Notes

Slide #1: Title SlideZero Waste Market Development
Slide #2: Student Learning Outcomes

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

1 (Knowledge Level) identify what a Resource Recovery Park is and wheregmataally
developing.

1 (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.

1 (Application Level) explain how posting an item to B1@ia -Baj, ariother Baterials
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 & B=arch Facilities
Natural Zero Waste Systems

State and Local Market Development Tools
Keys to Funding

Zero Waste Purchasing

Material Exchanges

=A =4 =4 4 -8 4 A

Slide #4: Resource Recovery Parks

Colocation of Reuse, Recycling and Composting Facilities for collqutiogssing and selling

of products. They have similar characteristics to shopping malls and airports. Like shopping
YIffas GKS alF yOK2N) GSylyidaégd 2F YI 22N NBO&Of Ay
take care of discarding their materials. titMihat 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/privatepartnerships, 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 Landfillsis idoecause 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. Adis 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 lvought 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 constiihet RRRhey just paved the area right before the

landfill, thenLJt | OSIRAGd ¥ OSYSyld o6ft201a (2 RSTAYS RAFFSN
people to drop off their 12 market categories of materials. There is a fee to enter the landfill,

GKSY FTY20KSNI Punki2y aGCkOAfAGe | &élandfid, @t 0 FSS
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 isi@ver 400 acres right outside of datwwn. Colocated with landfill and
aSe¢l3S GNBlFIGYSYy(d LXIFyGed LyOtdzZRSa a[lad / KFyOS
hazardous waste facility ahead thie scale(so there are no charges for items dropped off

before weighing)as well ag series of dop-off bins for recyclables to be donated. Then

customers are charged tipping fees to dispose of their materials at other facilitisgegn

including a commercial MRF, a composting facility, an anaerobic digester, and a C&D recycling
facility. The pulcly 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 aket 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 requirefae to process them (e.g., regulated materials like

batteries, oil and paints, wood and soil enrichment materials, and brittle materials labeled

GOSN YAOaé¢ tA1S O2yONBGSE IaLKEFEEG FYyR oNAROL &L
from the outside oad 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 therednyn®

obtain particular types of discarded materials.

Slide 7: Resource Recovery Park Benefits

Benefits To Public

91 Drop & Shop drop off materials without a fee before the weigh scale; then browse in reuse
a02NB F2NJ 20KSNJ 0KAy3Ia GKSe OFyQi R2 6A0GK2dzio
1 Gonvenience locating these facilities where people have naturally taken their materials to
landfill makes them convenient. Also, thelogation of multiple services means that residents
YR o0dzaAySaasSa R2y Qi KI @S (& all#heirsifponsstyi G A LX S f 2
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.

1 Decrease Waste Feeblsers 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 prothexspay
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.

1 Recover ValueMany reusables and some scrap metal and paper neaguschased by the
Resource Recovery Park facility, depending on time of year and condition of the marketplace.

1 Buy Other Items @ Discount#f there is a reuse store ahead of the facility, customers may buy
some items after they discarded their own, aget some really good deals.

Shared Services

[A1S | aK2LIWAY3I YFEE 2N FANLERZNIGSE GKS adSylyida
services, both equipment and professional to operate more efficiently than if they were on
their own.

Activity Slide #8Resource 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 describedrlierare in place. Oftentimes, facilities not designed

as Resource Recovérgrksbut are naturally evolving into them will have thellozated 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 awayd O 1 f € & Ll2aaAiof Sy &2

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 ottle 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 vith colleges and universities and industrial designers to redesign products and

LI O1F3Ay3 a2z (KSe R2yQl O2yiGAydzS G2 06S RAAOI N
efficiently.

Slide #10: Schematic of a Residual Separation & Research Facility

This highights 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
2NBFYyAO YIFGGSNI 6ST2NE OoOdzNBEAYyISAHDHE BWCEZTdAK 0
distinguishes itself from other Dirty MRFs insofar as it is designed to complenwtméeplace
comprehensive source separation systems. It should also be considered as a regulatory
requirement and cost of operating a landfill, so thawitl 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 packagings&ktSe R2y QU O2ydAydzS 2 6S RA&AOFNRSR 2NJ
efficiently.

The residual separation facility that is described by Connett is being done already in Halifax,

Nova Scotia. In Cappanori, ltdyk S& KI ¢S Sadl of AaKSR I a®%SNR 2|
LINEOfSY LINBPRdzOGA YR YFGSNAIFT & ¢tKSe 0KSy &N
OKFG @2dz2NJ LINPRdzOG 2NJ LI Ol 3Ay3a Aa 2yS 2F (KS
recycleorg YLI2alKeé ¢KFEd Aa AYyUGSYyRSR G2 aidl NI F RAIf
RSOSt 2L a2YS Ayy20FGA03S 1t GSNYIFGABSad Ly GKS
5SaAadyé G2 LISNF2NX | aAYATI N FdzyOlAz2y d

Slide #11: Natural Zero Waste Systems

Thisis 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 wastedy(tiely pick the beans). Instead

of wastingthe plant, if those materials are used to grow Shitake mushrooms, the mushrooms
break down the lignin in the plants so that after growing mushroafmsmaterial is a superior

base to grow earthworms and feed émimals. After the lignin is broken down by the
YdzaKNR2Yas (0KF{d GadzoaidNI (iS¢ R2SayQi OFdzasS 025
Gas is often produced from incomplete breakdown/digestion of the materials fed to the
animals. The manure of the anals can therbe placed in a digester for processjtigat 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.

2 KSy |ff UONIRAGAZ2YIE YSGK2Ra 2F wSRdz0SZ wSdza s
work, ZERI encourages people to look at how nature handles theserials using biology,

chemistry, physics and other natural principles. These natural Zero Waste systems approaches

will provide innovative solutions to realorld problems in the future.

Case Study Slide #113: ZERI Brewery Project in Africa

This is aother 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 diftdriechemical
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 ofa similar operation at the Monfort Boys School in Fiji in more detail at

G666 P SNADP2NH dzy RSNJ a4/ aS {(ddzRASa¢ fF06St SR aLA

Slide #14: State and Local Market Development

As highlighted in the Introduction to Zero Waste class, 80% of all materials colfected

recycling in America are shipped overseas to be processed as raw matkriatger © rebuild

the reuse and recycling capacity once again in Ameweawill needa wide variety of tools

applied by state and local governments. Thesds are desiged 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 @o® heavy to ship far distances, including compostables,
construction and demolition, deis 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 minimamount 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 newspapeidinimum 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 matenalsis 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 nevelesty

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 developeeloemnspre

support programs at the state level that did similar things.

Some of the tools these state and local economic development programs applied wecesbw
financing, training, technical assistance, permitting and siting assistance. For finarféamgnti
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 vork 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 importantpoint. $tb Ay @Sa Ay 3 Ay gKI G &2dz R2y Qi
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 contsefor market development.

The residual separation facility that is described by Paul Connett is being done already in
Halifax, Nova Scotia.

Case Study Slide#1®: City of San Jose Green Vision

Slide #19The Green Vision will transform San José intowlorld center of Clean Technology
innovation, promote cuttingedge sustainable practices, and demonstrate that the goals of
economic growth, environmental stewardship and fiscal responsibility are inextricably
linked.Council adopted the Green Vision, gamsed of ten aggressive goals related to jobs,
energy, water, waste, trees, and transportation, in October 20By 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 \Werltkr 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 Sustaibeddéopment
Goal 8: Ensure that 100 Percent of pali-leet Vehicles Run on Alternative Fuels
Goal 9: Plant 100,000 New Trees and Replace 100 Percent of Our Streetlights with Smart, Zero
Emission Lighting

1 Goal 10: Create 100 Miles of Trails connecting with 400 miles-sfreat bikeways

= =4 =4 4 -4 4 -8 -8

They want Sanndé 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.
Impactsare designated as upstream impacts (e.g.-@poasumer, resource extraction, and
production of goods) and downstream impacts (e.g., pasisumer, end of life, and waste
management).
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Instead of sending 494,000 tons of garbage to their landfills annuladly,dre 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 weessthey create. They will increase the amount we recycle,

FYR 6SQff NBXdzaS Y2NB LINBPRdzOGaAa® LY | RRAGAZY I {
cutting-edge technologies that transform waste into usable energy. Through partnerships with
innovative canpanies, 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://zerowasteenerqgy.com/what-we-do/our -projects/city-of-sanjose/

GreenWaste Recovery, ZWE and Zanker Road Resource Management came together to design
andcy/ & 4 NHzOG +y Ayy2@0FGA3S RNE FyFSNROAO RAISAG)
commercial organics processing servic€his facility will be the largest dry AD project in the

world, processing an estimated 90,000 tons per year (TPY) of comnuegaaic waste that

would otherwise be disposed of in a landfillhe highquality compost produced will be used to

enrich soils.In addition, the renewable biogas will provide both-site power for Zanker

operations and power for sale to local usergoéen energy.

Commercial operatiobegan in December 2013.

16 AD digesters + 4-Messel Composting tunnels

2 x 800 kW combined heat & power system

Fully enclosed and ventilated waste processing facility
Mechanical prereatment

Accessible piping chambat digester reamwall
Containerized process equipment on digester roof
Duatmode leangas/emergency flare

=A =4 =4 4 -4 -4 - -9

Benefits:

1 Helps City of San Jose achieve California AB32 mandate by diverting nearly 85% of organic waste
from landfills

 Generates 1.6 MW of renewablel2 6 SNJ G KI G O2YLX AS& 6AGK /I AF2NJ
Standards

1 Reduces fugitive methane emissions from landfills

Generates higiguality compost available for use or resale

1 Creates excess electrical power to be sold to ZaRkerd Resource Management and California
based electric service providers.

=

Slide #21: Except from article on Newby

In 2012 Republic Sevic€St SO NI 6 SR GKS 3INI YR atiSiglregodry2 T (1 KS
facility (MRF) at the Newby Island Resource Recovery Park. The 13feemsur (tph) multt
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stream systent designed, manufactured, and installed Bulk Handling Systen(BHSY; 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 emdfill.

San José has long led the way when it comes to sustainability and adopted progressive

diversion goals in 2007 through iB&reen Visiomnitiative. Republic Services responded to this

vision with aninnovative way of addressing the waste stream, resulting in-gels commercial
glaidsS O2y iGN OG AGK GKS OAled ! yiAt y2e3s {IYy
different haulers and provided less than half of the businesses with recycling seiheesew

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
recyclablegrom 85,000 households and has the capacity to process 420,000 tons of material
Fyydzc tted /fSINI&@ RSFAYAY3I yR GFNBSGAy3 St OK
San José we are dealing with four dististreams: organics, commercial dry waste, commercial
singlestream, and residential sing 0 NS YZ¢ 206aSNIWS&d wiAOK wSIkNR2Y
YENLSGAY3T F2N .1 {d awSIOKAy3 I fS@St 2F yn LIS
traditionally beendiscarded. Breaking down the material stream and supplying processes to

address each fraction ensures recovery optimization. Designing the entire process around this

LINAYOALX S fft26SR dza (2 KSf L) wSLJztAO { SNIBAOS

San José Mayor Chuck RéeR RNBE a4 aSR (GKS awCa AYLI OO0 2y GKS C
YR O2YYdzyAile ogAff o0SYSTFAG FTNBY (GKAA ySg | LILIN.
G¢KS ySg aSNBAOS oAttt AyOfdzRS GKS NBO&OfAy3a 2
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
W23SQa AYyy20FGABS € SIFIRSNBKALI (26FNR | &dzAGF Ay

Slide #22:
Popuhtion: just over 1 million, third largest city in CA and tenth largest in the country

1 6300 business accounts in their solid waste mailing list however service locatiooeis
like 8,000 and actual businesses is far greater cause of strip malls and other
property management scenarios.

1 3200 MFD accounts which they estimate to include approx. 105,000 units

1 Mixed processing Multi-Family Dwellings have been doing this since 2008, came from zero
waste diversion goals, hit as much as they could, huge weyes fumbers of outreach. Not
result of legislation.

1 Commerciat 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 cjtyecause of huge
success with MFDs, the city was open to getting proposals for hauling and processing contract.
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1 Commerciat diversion, norexclusive agreement had a little bit to do with their repog.
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, beforgpaidyfor on garbage contract,
huge reason changed systems to wet/dry, everything got touched, but complimentary stuff.
1 2007 63%, 2009 70%, 2010 68%, 2011 70%, 2012 71%, 2013 73%
Barriers: none really, programs were already set up to comply prior
 Successe&s SaidlofAaKSR ySg LINRPINIYA YIFIRS AG Slae 72
anything

=

#23: FindingsReview 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 individuataditional 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 beampgplanted 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 1990sthere was a proliferation of waste exchanges and materiaharges. Those were

useful before the online tools of today were invented. There are still some of those ground
including CalMAX (the California Materials Exchange) and L.A. Shares. On a more local level, a
number of exchanges specifically created farsés 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
Developmentto2 & G SNJ & . @ LINRP RdzO0 { &y SNH®@ ®¢ CKAa Aa |y
discarded products and materials for other subscribers to use.

The most complicated variation of this idea is the-fwhustrial Park. The penultimate example

of that is found in Kaindborg Germany, where oveseveraldecades they attracted new

businesses to use the discards of businesses that were there. Over time, an elaborate
6§S02aeaiGS8SY¢é¢ 2F AYyGSAINIGSR NBaz2dzNOS dziAf Al G
othershavel NA SR G2 SydzZ I 4GS Ly GKS mdhdona Ay GKS
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 t@rghn caonmitment of

resources and energy, that was not evident for all the sites where the approach was attempted.
LGQa aGAff ¢2NIK LJzNEdZAYy 3> odzi aK2dzZ R 0S @ASH
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development approaches to be pursued where sufficient time eesources are available to
make it work.

Slide #2528: CASE STURYustin 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 lanalfilbe diverted for reuse.

The exchange brings together businesses and entrepreneurs to aleatdloop systems in

GKAOK 2yS O2YLIyeQa ¢laidsS A& FYy20KSNJ O2YLI yeQ

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 éssieedstocks for Ro

cost.

Slide #29: IrClass Activity

Break into groups. Brainstorm a stanp business that could operate primarily from the
feedstocks of another busasses discards. Explain wiila¢ product or businests and the
benefits this bumess offers.

Slide #30: Alameda CountyStopWaste

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 Alaeda County. They help local governments, businesses, schools and
residents reduce waste through:

Source reduction and recycling
Market development

Technical assistance

Public education

= =4 =4 =

They are governed jointly by three Boards, the Alameda County Wastagdarent
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/tbasire Dballot

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
GSNE RAGSNISR FTNRY (KS ©Oeinkfied Ofée oh disgoRafatthed & @ ¢ K
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 landfilland construction and demolition debris accounts for only 12
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way to go. With the adoption of a new Strategic Plan in 2010, StopWaste has intensified its
efforts onbehalf of Alameda County residents, businesses, schoolp@ritt agencies.

¢23SGKSNE 6SQONB 62NJ] AyFermigdal: I OKASPOS 'y | YOAGA?Z

. @ Hnunz fSaa GKIY wmn LISNOSyd 2F 6KIG oAYRA
recyclable or compoable.

Slide #31¢ Local Mandatory Recycling & Organics

StopWaste has implemented the following Ordinances which go above and beyond State Bill
AB341 and AB1826.

9 Effective July 1, 2012: Businesses and institutions with 4 or more cubic yards of weekfjegarba
service
9 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 containersalni@uminum and steefpod 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 ptaoeghanics containers.*

Slide #32: IrClass 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 updating rules, systems and infrastructure to
accommodate needs since the beginning of time. Discuss the view that students would like to see 10
@8SINAR FNRBY y263 pn &8SFNR FTNRY y24XIYyR 0Se@2yR®
direction? Wihout 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, totalarticipation and increasing efficiency and the bottdinme.

Understand why businesses pursue Zero Waste (history and background)

1 Be introduced to key components of a zero waste plan (total participation, leadership,
training and vendor relations)

1 Learnabout Contracts and service provider relationships

Student Learning Outcomes

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

1 (Comprehension) Desbe the key goals and objectiveta zero waste plan
1 (Knowledge) Identify the basic format for a Z¥vaste plan and Zero Waste Goals

1 (Knowledge) Share how differeabntract and agreement businesses and service
providerscanmutually benefit from Zero Waste initiatige

1 (Comprehension) Describe the difference between a waste audit and a Zero Waste audit
in identifying opportunities for efficiency and increase savings/revenues

1 (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 resourcesevant to the lesson topic

9 Zero Waste Solutionsy Dr. Paul Connett, 2013

1 Conscious Capitalism: Liberating the Heroic Spirit of Busideiss MacKey
ISBM 9781-4221-44206

1 The B Corp Handbook: How to Use Business as a Force for &gad Honeyman
Business ISBM 97862656043-7

1 U.S. Zero Waste Business Couhti://www.uszwbc.org/resources/genetaesources

Zero Waste Definitiorhttp://en.wikipedia.org/wiki/Zero_waste

1 The Business Guide to Sustainability Practical Strategies and Tools for Organizations
ISBN 18407-7667

=

CKAA fSaazy Lz fa (G23SGKSN)I GKS FRRAGAZ2YIE aAy
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 supghe 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 groigmasmts.
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 inforimatand it should also request a date for
the business wakkhrough and audit.

Both the business and community groups should participate in the-thiatikigh if possible,
although only the business team will be compiling data. Please remember to alloviegoor
enough time to arrange the visit, compile data and report back before the end of the term. Use
the Zero Waste Business handarid the course PPT as a guideline for this assignment.
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Instructor Slide Notes

Slide 1: Title Slide Zero Waste Business

Side 2: Student Learning Outcomes of Lesson

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

1
1
T

(Comprehension) Desbe the key goals and objectivetabusiness &0 Waste plan
(Knowledge) Identify the basic format for a Zero Waste plan and Zero \@asie

(Knowladge) Sharehe different contracis and agreemergbusinesses and service providers can
utilize to mutually benefit from Zero Waste initiatse

(Comprehension) Describe the difference between a waste audit and a Zero Waste audit in
identifyingopportunities for efficiency and incregg 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 ohé 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:

)l
)l
)l

Efficient: eliminates extra time and materials notneBde Ay | O2 YLI yé Qa LINROSa:
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 bottordine: Zero Waste increasthe 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 reputaton: 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 stabiligxaadding existing
environment mandates.
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Slide 4: Getting Leadership on Board

The reason most businesscyeling programs do not succeedthe burden of implementation

is placel on the recycling coordinatomho lacks the authority to incorporate new @esses

and procedures and to incentives companige participation It is important that the

O2YLI yeQa fSIFRSNAKALI Aa TFdAZte @SaitSR Ay GKS %
following are key components to getting leadership on board.

Highlight lochor industry Zero Waste Companies emphasizing timing and money
YYy26 GKS O2YLI yeQa YAaarzy

Know the company

Social and environmental priorities

Show them the money!

=A =4 =4 4 A

Slide 5: Zero Waste Partners and Resources

Knowing your Zero Waste Partners is importeortgatheling information andfor implementing
your Zero Waste implementatigolan. 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 ofzo 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:

1 Upstream

9 Downstream

1 Community Partners

1 Government and Utilities
Vendors

1 Green Purchasing Agreements

1 Zero Waste Support

1 Sharing the costs
Technical Assistance & Advisors

i Know when to Ask!

Slide 6: The Zero Waste Econonbesigning a FulCycle systeng Upstream and Downstream

This graphic was designed by Ecocycle, Boultier, 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., comsi facilities, resource parks). Also a business needs to be very aware of
current consumer behaviors, bans, and producer responsibility laws.

INTRODUCTION TO SAISABLE RESOURCE MBEMENT INSTRUCTOR GU{ID15 PAGHZ26



LEsso#12:INTRODUCTIONDZERQVASTEBUSINESSES

Slide 7: Waste Audit vs. Zero Waste Audit:

Previous lessons shared how to do a waste audit. In the past, whepatoes 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 behaviod attitudes, identifying a product vs. the
material (i.e., a plastic water bottle vs. #1 plastic)

Waste Audit
1 Onetime outside dumpster
9 Divides trash into large categories (i.e., plastic and paper)
9 Focus on moving trash to recycling or composting
Zero Wast Audit
1 Reviews at department level
1 5ABARSAa GiN}akKé Ayidz2 LINRBRdzOGa yR LINRPOSaaSa
manufacturing, food from lunch area)
1 Focus on upstream: redesign, refuse, return, reuse, repair

Slide 89: 9 Generating Sources in aBysiness:

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.

Warehousing & Distribution
Offices

Food Sevices

Grounds

Construction
Manufacturing

Vehicular Maintenance
Retail

Housing & Hospitality

O O OO0 O o o o o

Slide #10: Think About & 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 decisidiake some class time to
identify key components for your capstone Zero Waste Business. Using slides Sha&vé 9,
studentsstart to identify who the Zero Waste Partners are for the business, as well as the
points of generation. Identify missing infoation thatthey 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 sthait 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 materiabut alsoits componats. (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 #2: Sierra Nevada Closddop System

Sierra Nevada Brewery is one of the business leadessstainability 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 torepday of waste being thrown out. They were able to design a
closedloop 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 B: Measurement and Evaluation:

¢tKSAS INBE ONARGAOFE AYF2NNIOGAZ2Yy &a2d2NDOSa GKFG ¢
and developing a comprehensive Zero Waste plan. These areas need to be continually

SOl fdzZ SR YR AYLINE @S Ry tRZzdMysE. Sinknth re@@aMdtiing ¢ Qa 2
work best.

Slide 4. 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, compostingRetrsable

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 confpany A dzA G F Ay 6 A€ A (@&
Slide B: 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, recyclingrad composting)If everything coming in the business can be returned,

repaired, reused, recycled and composted, then the company can easily obtain high savings and
RADGSNEAZ2Y FTNRBY fFYRTFAfE YR AYOAYSNI k2yd t NP
purchasing department and they saved a billion dollars in 2014!
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Slide B: Surveys:

Employee engagement and knowledge is key to the success of a program. Just putting out
NEOeOf Ayad oAyaz R2SayQid 3Idzr Ny yiSSnéfof LI 28S5Sa ¢
SYLJX 28SSaQ G4dAdGdzRSa YR O0SKIFI@GA2NES AU Aada AYL]
interviews. A sampling of employees from every department and from every level (leadership,
mid-management, and entry level) is critical to establishing aceupaselines.

Slide I7: 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 bothathier and the

business. The business is providing the haulers with higher quality materigir@-sqrted
cardboard, film plastic, metal) which allows the hauler to spend less time sorting and throwing
out contaminated material. Alsehrough Zero Wa# purchasing, the business is eliminating

the trash and hard to recycle items.

Most businesses do not spend the time neededlevelop relationships with their hauler

(trash, recycling and composting), which can lead to over servicing, rejected loadgjaaed h
hauling prices. Traditional contracts are focused on emptying trash bins not on the appropriate
levelof trash servicer oncreating resourceby recycling/composting the collectedaterials.

Resource Management is about managing the valuable resswand 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 stalfiecause of the increse in high value materials.

Slide B: RM Compensation Goals:
wSaz2dz2NOS al yl3ISYSyd 32Frfa YANNRNI 6KS O2YLI yeQ

Mutually Beneficial Business Relationship

Drive Inefficiency and Cost Out of System
Costeffective Resource Efficiency

ShareSavings Between Business and RM Contractor
Continuous Improvement in Resource Efficiency

> > > > >

Slide B: 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 objectivesampany. Key
components for effective training include:

i Give them a reason
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Training 100%

2 K204 2y GKEvedBISY ¢S YK
Internal & External promotion

Finding the championgsurveys & observations)

=A =4 =4 =
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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 threeQ& Ydzad 6S LINA2NAGAT SR | &

Reduce, reduce and reduce some more
Reuse iuntilit¥ I € £ & | LI NI 2NJ OFy Qi o06S dzaSR Iy@& Y2NB 062
again, using both sides of a paper)
1 Recycle righg recycling must be put in the g bin and not contaminant other materials (clean

and dry)
f RelLJIZzNOKI &S NBOeOf SR YR NBdzASR YIFIGSNRIFfaod LT ¢
then there will be no market for recycled materials.

T
1

Slide20: Global Markets; Global Growthg GlobalRegulations:

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 regulatins and trends
Water and energy impacts
Natural resource depletion

=A =4 =8 -8 -4

Slide 2. 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!!

=A =4 =4 =

Slide 2: Overview of Findings:

Make sure that the results of all the compiled information are recorded and shared. This slide
highlightsthe information you should compile.

1 Zero Waste Audit
1 Audit of Utility Bills
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1 Survey Results
9 Existing Practices
0 Celebrate current successes
o Informal and formal
o Employee driven
0 Uncover the obvious
Missing Information
I KIFtf€SyaSa o YAaAi yySHENI FAlyA2Ysa AgakKil Siy OWaS acaoa NB
Opportunities
Employee Suggestions from training

=A =4 =4 =

Slide B: Partnership with Suppliers:

Suppliers are critical to the success of the Zero Waste plan and should be involved early,
frequently and continuously.

Slide #2: Case Study Wal-Mart Requires Supplies to Take Responsibility for Packaging

1  WakMart works with suppliers and partners in manufacturing, academia, & government to drive
progress in packaging reduction

1 990Sy avlttSaild NBRdAzOGA2Yy f 2 mbNbfficéndsLtdus A SNBEQ 024
ANBSYyK2dzaS 3Ira 3 al gSa 0Odzali2YSNBQ Y2ySe

1 In 2011, eliminated more than 1 billion feet of wire ties in toy packagiegough to wrap
around Earth nearly 8 times

Slide Y %SNR 2 4GS awSOALIS F2N) {dz00Saasy

Ricoh Electronics, InRS @St 2 ISR GKAa awSOALIS FT2N {dz0O0Saa¢ o
%SNR 21FadGsS LIXFyd 90K 2F GUKS&S FNBFa &aKz2dzZ R N
mission and vision of the company. The key is TOTAL PARTICIPATION. Every emplogee, ven
customer, contractor, board of director, stockholders, community partner needs to involved

and rewarded for helping a business achieve Zero Waste.

Slide &: Sample Zero Waste Goal:

A goal of reaching Zero Waste from landfill, incineration and therenwient should be viewed

more of a mission and journey. As it will take tremendous effort to get even to 95% of 99% but

0KS o0SySTAGAa 2F 92Nl Ay3a G261 NRa %SNR 21 aadS Sg
bottom-line, employee satisfaction, community regation 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 relayg 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
programwas 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.

@ F2ift206Ay3 O0RK53aWSOSNB FRALSAOlIY 6S I NBF A
can benefit everyone!

Case Study Slide #25: Hewlett Packard High Tech Packaging Solutions

1 Case study # power point
1 Attachment: Invoice 1 and 2
1 http://www.republicservices.com/customesupport/understandineyour-bill

Slide#27: Title

High tech companies have many packaging issues. The variety of packing types, sizes and
materials is endless. Most large, higith 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

A Started in 198 paying $35K a month for the trash bill; no recycling

A Within 2 months, diverting and baling cardboard, separating paper and selling Wood Pallets.
50% reduction in cost

A Trouble items: large amounts of pallets, plastics and multilayer/material Metallicfbags
electronics

A Allowed to reinvest some of the savings into labor to divert more material

A 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 haveerotout to divert more material.

Slide#29: Lowest hanging fruit
1 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), fais€ttan
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? Thingsitdktabout include space and a
guideline for reused pallets.
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T

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 movinggsartd taking to

receiving.

Set up the process to put your reuse boxes ahead of newly purchased boxes, so that they are

the primary geli 2 & 2 dzZNO S ® 2S R2yQl ¢l yld G2 dzaS R2ff | N

and they never get used.

Slide#30: Problematic Materials Identify the Issue

T

T

¢tKS SlFae AiSyYya 6SNB RAGSNISR® /I NRo2I NRZ LJ

Problematic materials were the issue. Materials were glued plastics to cardboard and the
Antistatic Metallic Conductive Shielding Bags.

The glued items wer 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. B& theér I & y Q
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 sHragould

not find an outlet. There were 4 different materials in these bags which HP could not reuse do
to potential to damage parts.

Slide #3.: Problematic Materialg; Identify Solutions

When dealing with problematic materials, oftémes there is don of research, research and more
research.Then there is trial and error and try all over again.

1 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 togetffhey 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 Metalli§ KA St R . | 3a ¢SNByQl &adzOK | &AAYLX S
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 conferencefasking
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
gl & F2dzy RX
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9 Think outside the box!

Slide #2: Communication

T
1
1

Krowing 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 evenhewsletter article.

Show the process through video or a display

Consider addition times like Earth Day and America Recycles Day to communicate more

Slide #3: Equipment needs

T

¢tKSNBE INBE RAFTFSNByYyG GeLSa 2 Fy SiljSIXARLIYESdY (0 20KKS YU eK2S

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 withrifakes 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.

9 There are Densifiers (block and melt).

o Block densifiers densify 4@, you can put 1,000 pounds of polystyesim bags in a

semttruck. Or a densified block of polystyrene that holds 40,000 pounds of polystyrene
in a semitruck. You have to evaluate which route is best for this product. There is labor

and trucking involved but you have avoided disposal costyandshould be SELLING
this material for income. These machines can cost about $65K

0 Melt Densifiers densify 60 (see the picture) they can densify three types of plastics
separately (polystyrene, polypropylene and polyethylene). As stated you want o kee

0KSaS aSLINIGS Ay DFet2NRQa oflFNBS adNRy3

enough double stacked to fill a seiniick. 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.

1 Determine the types of plastics and what you can do with them.

Slide 3. Documentation year over year

1 You see here from 2001 to 2009 diversion and cost savings
1 Each business is different, some want diversion and others wahsemings and diversion
1 This company wanted both. Over 9 years, saved over $26.9 Million dollars.

Slide #3%: Key learnings
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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 arolinee are
experts ask for their help most will help you

Work on hard to recycle material and think outside the box.

Slide36: In Class Discussion

Have students share their findings on tterrent status of theZero Waste business research project
Sharewhat 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

LessorDescription

Learn the various definitions and recognize the importance of Product Stewardships and
Producer Responsibility policies and programs for achieving Zero Waste

9 Learn the various forms of product stewardship (PS) and producer responsibilityp(HHEiIR3
that have been adopted around the world

1 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 v able to:

1 (Knowledge Level) list at least five materials that generally require a producer responsibility
policy to ensure safe and proper disposal/recycling

1 (Knowledge Level) identifpuntries that have implemented EPR

1 (Comprehension Level) describesthenefits 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

1 WEBSITE: California Product Stewardship Cauwebpages on California EPR Legislative
History:http://calpsc.org/policyandlegislation/caepr-legislativehistory/

1 WEBSITE: Container Recycling Institute: Tons of information on bottle bill policy anddegislat
http://www.container-recycling.org/

1 Upstream Formerly the Product Policy Institutéttp://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 oRgsvlicy. 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?)

=A =4 =4 4 =9

INTRODUCTION TO SAISABLE RESOURCE MBEMENT INSTRUCTOR GU{ID15 PAGH37


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

LEsso13:INTRODUCTIONOPRODUCSTEWARDSHMNDEXTENDEPRODUCER
RESPONSIBILITY

Instructor Slide Notes

Slide #1: Title Slide Introduction to Extended Producer Responsibility
Slide #2: In this Lessons
By the end of this lesson, learners will bdeato:

1 (Knowledge Level) list at least five materials that generally require a producer responsibility
policy to ensure safe and proper disposal/recycling

1 (Knowledge Level) identifpuntries that have implemented EPR

1 (Comprehension Level) describe the béts to manufacturers when they take responsibility for
their own products

Slide #3: Definition of Extended Producer Responsibility

9EGSYRSR t NPRdzOSNJ wSaLlRyaroAtAles 2N 9tws A&
responsibility for enebf-life produd¢ 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 life@ Of S ®¢

¢2 Lizi AG Fy20KSNJ gl e Yzal 2F GKS O2YLI yASa
paying a nickel to recycle them. In fact, they designed these products to be disposed, and
@2dzONBE LIAOKEPIGERNY IKSIQBEOGAYS G2 OKFy3aS O(GKIFG®

The terms Extended Producer Responsibility and Product Stewardshipe used
interchangeably.

Slide #4: Increased Product Generation

The issue is that more and more products and packaging are being generated and disposed.
Additionally, problematic prodtts 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.

1 The total mineral, and food &yard trimmings waste streams have remained relatively flat.
1 But product waste has skyrocketed.
1 And as a result, the total has skyrocketed as well.
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Slide #5: Disposable by Design

One of the rasons for skyrocketing waste generation is that products are designed to be
GRA&LIZAIOE SE®

CKA&G aKATO G2 RSaA3aIyAy3dI FT2N) RAaLRAaLE YSEya
be tossed away and replaced, with no regard to the consequendesabcommunities, 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 disapdeshd up in
landfills, incinerators and water systemEhese include products like mercury switches,
pharmaceuticals, pesticideslectronics and lighting.

Slide #7: Sharps Waste & Pharmaceuticals

Sharps (needles) and pharmaceuticals are very dangevbas 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 materi@covery facilitySharps are not toxic, but theyre
problematic and are now banned from landfills becaoéhe danger posed However,

banning sharps from landfills is not effective without a plan for collection and for funding the
collection systemWhen medicines are thrown away or flushed they end up in water supplies
which impact sea life as well as human life.

Slide #8¢ Bay Area Pharmaceutical EPR

On June 24, 2012, Alameda County adopted3ha&e 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 preteskdtting 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 twgppeals 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 Genentecimtbd 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 topdaiment the PhRMAunded pilot
LINEINFY o0& NBIdZANRY I LIKIFNYIFOASE (GKFG g2y Qi
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The Safe Medicine Disposal Pilot program has beenutibfled, with over 37,000 pounds
collected in the first 26 months.

Followingthe US.®K / ANXDdzA G / 2dzNIi 2 F ! LIJISF £ & NXzf Ay 3  dzLl
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
Lordon 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 wittDas8te to move

the ordinance to the full Board. The ordinance was heard before the fulidBaace ¢ once on

March 10, 2015 where it received an 4D 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

GKS tS3ratldAz2y 2y al NOde obeoaEtmentrisBp daysyifier 0 KS 2 NR
signing.

San Mateo County, California

9 Educational insert piecés Prescription for Change: How Improperly Disposed Medications and
Needles Are Affecting Our Community HealtBan Mateo County Environmental Health,
6/2015

9 4/28/15 ¢ Ordinance adopted on consent

1 County of San Mateo Board of Supervisors Meeting 4/14/Meeting video, San Mateo County
YouTube Channel, 4/14/15 (Ordinance discussion begins 1:39:31)

1 Summary of Medication Disposal Consumer Survey ResBiisMateo County [PDF]

1 Unwanted Medication Disposal Consumer Survey template [.docX]

Santa Clara County, California

5/19/15 ¢ Ordinance introduced at County of Santa Clara Board of Supervisors Meeting
andpassed by a-B vote with two Supervisors recusing theetves due to pharmaceutical
investments.

Slide #9: Bans
LF GKSNB Aa y2 LIy ¢S OFff GKFEG aoly 6AGK2dz

The list of products banned from landfilling is long and getting longer. Simply banning a
product from landfilling does not solve the probleshproduct 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 ratepayarsl taxpayer

=A =4 =4 =
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Slide #10: lllegal 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 effectin the Bay area alone, more than 13 million fluorescent bulbs like
these are disposed of each year.

Slide #11: Cradle to Cradle Systems Approach

wkiKSNI GKFY oFy YFGSNAFfa FTNRBY fFyRTAffa 6AGK
Responsibility. Producer Responsibility means whoever designs, produces, sells, or uses a

product takes responsibility for minimizing the product's environmental impaciughout 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 eeffective job than government at managing their own
products ¢ 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 recery 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 systerk S& R2y Qi
necessak t & KI @S (2 KldzZ G2 flFryRFAffAaZ YR GKS@& R?
governments. Thereisabetterwgy SGQa Gl 1S F 221 ®

Slide #12: Producer Responsibility for Batteries

A voluntary industnfinanced program in the United States and Gdaéakes 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 hesmlocal 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 begingitio have broader support among producers and retailers.

Some manufacturers are ready to take back their products for recycling. Some retailers are also
implementing takeback programs. This slide shows various business participating in either
manufactureror retailer takeback 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 theyetkelegislative mandates to be accountable and effective. So
fA1S GAGK Fff AaadzSazr I20SNYYSyid akKz2dzZ RyQi R?2

Slide #14: Manufacturer Benefits

When manufacturers take responsibility for the recycling of their own pragjubey 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 ntarials 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

= =4 =4 4 -4 4

Slide #15: CAT Testimonial

Thee 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 foofi@aép 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 organpmedulat
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

=A =4 4 4 -4 - A
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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 eofdlife management of all products. When

this passed it was the first of its kind. Now, more and more coemtiave begun to follow

suite with similar requirements.

Slide #19: WEEE Directive Specifd&uropean Electronic Waste
This slide provides more details of the specifics of the WEEE Directive, including:

Producers must include all costs to collect, reard recycle their products

Cost of collection & recycling is invisibly included in cost of product

Clear labeling of product

Minimal standard of 50985% reuse or recycling of collected materials

Ban on hazardous substances such as lead, cadmium, merenayadtent, chromium and
. CwQa

9 Producers are responsible for their own products

1 Convenient collection system

1 Wide range of electronic devices

= =4 =4 4 =4

Slide #20: Green Dot Program

PRO EUROPE s.p.r.l. (PACKAGING RECOVERY ORGANISATION EUROPE), founded in 1995, is th
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 EURORPE 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 twergight nations is now using the "Green Dot" as the
financing symbol for the organization of recovery, sorting and recyclinges packaging.
Privatesector 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, Litteydnixembourg, Malta, Poland, Portugal,
Romania, Slovakia, Slovenia, Spain, and Sweden as well as additional countries include Norway
(as an EEA member), Croatia, Serbia, Macedonia, &srdelurkey. Moreover, PRO EUROPE has
concluded ceoperation agreemats with similar systems in UK (VALPAK)@Gadada

(Stewardedge). VALPAK and Sieledge 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 wadd.
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Slide #21: Green Dot

WDNBSY 520Q aeaisSvya KI@S 0S02YS AYyUSNYyFraGaA2yl €
successful implementation of producer responsibility by the companies involved. When you see
0§KS WDNBSyYy 520Q 2y bkilichphdkagihgyaFinahcial cohBibbugiod had K I G T 2
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.

C2RI&3 yikKs2 WONBS (K
O2YLI yASa I NB tAOSy
are labeled annually with the symbol.

S Y2aili o6ARSft &
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Key facts

1 31 member organizations active in 8@untries.
1 28 packaging recovery organizations in 28 countries are using the Green Dot as their financial
symbol.
1 About 170,000 companies are contributing licensees/members of PRO EUROPE member
systems.
1 About 300 million inhabitants have access to sepacafiection financed by PRO EUROPE
member systems.
f 1'02dzi ncn o6AfftA2Yy LI O1IF3IAYy3a AGSYa I NBE &SINIe f
trademark in more than 170 countries.

Slide #22: Product Stewardship Laws in California

While most of the U.S. has &e 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)

=A =4 =4 =4

Slide #23: California Bottle Bill

I FEAF2NYAILIQa . 2G0tS . Aff A& | RSLRaAGIas@aldsSy
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.

A california Redemption Value (CRV)
I Paid by Distributors on every container sold or offered for sale in CA
T Retailers charge CRV at point ofghase
T Consumers return empty containers to recyclers and receive refund
A Manufacturers also pay processing fees for recycling containers that have less scrap
value than the cost of recycling

Slide #25: Key Program Highlights

A CRV held in CA Beverage CorgaRecycling Fund (CBCRF)
A Deposit levels (since 2007)

i $0.05 for containers under 24 oz.

i $0.10 for containers 24 oz. or larger
A Includes beer, soda, juice, coffee and related beverages
A Does not include wine and spirits
A Does not include flexible packaging

Slide #26: What Happens to Unredeemed Refunds?

b2d Ittt o2G4d0ftSa FyR Olya 3ISG NBXOeOf SRT a2 gKI
Well, for a while there was a huge surplus building, but as more and more people have started
to recognize the impaance of recycling, that surplus has begun to shrink.

Unredeemed refunds are used for payments to:

Convenience zone recyclers

Other recyclers (bupack centers, etc.)

Local curbside programs

Community collection programs

Incentives to encourage the glity and demand for recycled materials
Recycling grants to cities or others

Public education

Program administration

Recycling grants to local conservation corps

= =4 =4 4 -4 4 -8 -8 4
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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
Californiam the lead.

Slide #28: IClass 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 #®: Where Do We Recycle

This lasslide helps answer the question posedring 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 it@nastherefore

willing to take them to be recyclet LGiQa ftaz2 AAIYAFTAOFLYydG o6SOI dza
bottles and cans is redeemed at recycling centers. Very little of the redemption is collected

through curbside programshere residents place the bottles in a bin at thieimme for the
haulertocollect. Thisa 2y S 2F GKS NBlaz2ya GKIFIG Odz2NDPAARS
because the high value commodity of beverage containers is very minimal

Slide #30: CASE STUDY: California Electronic Waste

This slide presentslarief 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.

SB2(Q; Places an ARF on TV monitors and computer displays.
Money collectedrom retailer by state organization

Used to pay ‘8 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

52Say Qi ober@&ixthit dévidces
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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:

MO {SST &dl (dzi 2 NE +odaiN& RNISE & LINZ REDOS NS NISG@ QRIYRNA S
relationships with stkeholders that result in producdimanced and producemanaged

aedaisSya T2NJ LINRPRdAzOG RA&OF NR& P&

California is the first and only state in the U.S. to have adopted such a clear policy statement
about EPR.

Slide #32: 200§ 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 & 20hanks to many peopl&cluding

Governor Schwarzenegger, California has more EPR laws than any other state!

Ag Pesticide Containers
Recalled Products TaiBack
Mercury Thermostat
Green Chemistry

Paint

Carpet

Brake Pads

No o hsMwDdhpRE

Slide #33: EPR and Zero Waste Communities

9tw AayQil Jededy/( ORIMNWINASYE ' yR adladSaxaidqa | faz
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 keytiomnec
0SG6SSY 9tw YR gKeé AGQa adzLllll2Nlia GKS 20Kt S
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

52y Qi SELRNI KIFNY |yR LINRLISNI& NBdzasS:z NBOe Of
Support small, local businesses and nonprofits

=A =4 =4 4 =4

Slide #34: Product Policies Favored by Zero Waste Communities

1 Shared Fundingf Takebacks for Reuse, Recycling & Composting (e.g., Advanced recycling
fees/deposits)

1 Shared Responsibilitg Design & Implement Policies & Programs for Toxics and Problem
Materials not currently marketable or usable

1 Redesigrg Redesigning products & packaging to be more sustainable is important goal
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Slide #35: Benefits of $port from ZW Communities for EPR
This slide lists how communities that support EPR can make an impact.

1 Multiplicity of local programs creates real pressure to develop more comprehensive
programs at state and national level

1 Each community can target prodsof concern locally and only need to be concerned
about how it impacts local businesses

1 ZwW 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 directaff to integrate EPR talkeack into local purchasing
specificationsand directs staff or contract lobbyists to advocate for statewide producer
responsibility legislation and policies. It is CRITICAL that local governmentickdy advocate
for EPR when bills are in the legislative procddse map shows:

1 Canties in a local government association that has passed an EPR resolution
1 Gounties that have individually passed an EPR resolution
9 dities that have passed an EPR retolu

Slide #37: California Product Stewardship Council

The CA Product Stewardship Council or CPSC is a leader in initiating and advocating for stronger
product stevardship policy in CA. Their websitétp://calpsc.org/has a wealth of information
on various policies in California.
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LESSOM14: ZERONASTHECONOMICS

Lesson #14Zero 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:

T

How to harness the avoided costs of garbage collection and disposal as the engine effohang
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 wasteerators, haulers, processors and
disposal facilities to reduce wasting and increase reuse, recycling and composting

Economic analyses of program costs and benefits, and developing budgets feasidoidng

term planning

How reducing waste has a pos#iimpact on local economies, including job creation

Student Learning Outcomes

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

1

(Knowledge Level) identify 3 incentives that communities can adopt to stimulate generators,
haulers, processors and/or diggal 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 gagkaate structure can incentivize waste reduction.
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Student Resources

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

9 Practical Recycling Economids reference and instructional manual with specific information,
tools and strategies tmake municipal recycling programs more eeffective.
http://anjr.com/resources/EconomicsManual.pdf

1 WasteWise Resource Management WebsiResource management aligns waste reduction
goals and cmpensation 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

91 Incentive Programs for Local Government Recycling and ViRestection 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, afektar, cost avoidance.
http:/www.calrecycle.ca.gov/LGCentral/Library/Innovations/Incentives/

9 Rate Structure Design: Setting Rates for af&ayouThrow Program This booklet
demonstrates how to set PasYouThrow garbage rates with sample calculagpcase
studies, and useful tipshttp://www.epa.gov/osw/conserve/tools/payt/tools/rsd.htm

f aLYyy2@FGA2yaé¢ /1asS {(G4dzRASa 2y aLyOSy®rx@sasz¢e a.
YR &/ 35 wiwdwiki®da.§ad/EGY ibrary/Innovations/default.htm

T 21aGS 2AaSsS d&wSa2nigNBv.ead.qifeFrSsWS/yoia ¢ Y
hw/reduce/wstewise/wrr/rm.htm

1 Jobs Related:

0 http://www.epa.gov/statelocalclimate/documents/pdf/CPPD_CE_WD_PFB-@9.pdf

0 Returning to Workhttp://www.masspirg.org/news/map/crreleasesnew-report-
%E2%80%9Creturniweprk

o /It AT2NYALl Qahti/MBvScpec.GePgfeny & Y

0 Recycling and Materials Management Occupations in California: full report:
http://www.coeccc.net/Environmetal Scans/rmgmt_scan_ca 13.pdir executive
summary:http://www.coeccc.net/documents/kf rmgmt ca 13.pdf

0 Recycling Means Business, Institute for Local Self Reliatt/ilsr.org/recycling
meansbusiness/

Reading

wSIR (GKS YS@& CAYRAy3a&a FyR 9ESOdziA @S {
wSOeOf Ayad 902y2Yeé AYy (GKS ! o{dé¢>x o6& ¢S
http://www.tellus.org/pub/More%20Jobs,%20Less%20Pollution%20
%20Growing%20the%20Recycling%20Economy%20in%20the%20US. pdf

dzZY Y NB 2
ftda Lya
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Assignment:

This is a group prect 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 st0h68%o,

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

Bythe end of this lesson, learners will be able to:

1 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

1 Describe how tdharness the avoided costs of garbage collection and disposal as the engine of
change for Zero Waste

1 Examine how a garbage rate structure can incentivize waste reduction.

Slide #3: Zero Waste Economics

This lesson will discuss four primary areas that sr@ 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

=A =4 -4 =4

Slide #4: The Role afocal 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 withouh#igant influence, support, guidance and
participation for the government sectors.

Government agencies play a role at all levels, including Federal, state, regional and local.
D2OSNYYSyiQa NRB{S Aa LINAYINREE FT20dzaSR 2YyY

Program Design
Contracting

Fees ad Taxes

Policies and Regulations

=A =4 -4 4

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 cdaity,
t 2SN dziK2NRAGE@Qa oWt! vx 21 aGS alylF3asSySyd ! dzi
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Regardless of who contracts for services, these services generally fall under a franchise system,
open market system or selfaul system.

Franchise Systemsrthe either exclusive, meaning a single hauler, or-exciusive, meaning 2
or more haulers.Franchise systems are administered through a formal contract which typically
includes a number of contractual responsibilitiéghese clauses may include:

Paymerts of fees to the City (gross receipts, franchise fee, AB939 fee)
Minimum diversion requirements

Free services to government facilities

Reporting requirements

1 AB939 indemnification

= =4 -4 -4

Under an open market system, the oversight agency may opt to use a E3stetm or simply a
license systemA permit generally requires that haulers pay some sort of fee (as noted above),
provide reporting, show proof of insurance and beampliance with city regulationsThese
requirements can be similar to that of a frdnse system, but DO NOT include the lengthy
formal contract processA license system is generally the least complex and may only require
the purchase of a business license to operate.

Selfhaul is simply that, a system that allows (or perhaps requirasinesses 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.

1 Specify the services you want from your contractor
1 Specify what happens if it i®t done right
1 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 andditions. 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 incinerationClaugs 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 nate requirements

Reporting & review requirements

Reporting & Review Requirements

=A =4 =4 -4 -4 -4 -4
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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 sertiteome cities this can include

unlimited set out of trash.In other areas, residents are provided atdar trash and other

materials.. @ Fff2gAy3 NBaARSyidla GKS aodzZ 1€ NFXrasS F2N
reduce waste and encourage recycling and composthké.ay As You Throw (PAYT) System

incentivizes residents to decrease waste in retiona reduced cost for servicéften times a

PAYT system will charge substantially higher rates for more voliime.is similar to electric

and water bills where the=lier rates are lower, but each subsequent tier the rate increases.

Slide #9: Typesf PAYT Programs

This slide highlights a couple variations of PAYT systéhesdrawback 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 hommunities with PAYT have
been able to incorporate the volurAgased rates.

1 CansResidents pay higher fees for larger containers
1 BagsResidents pay a fee for garbage bags
1 Stickers:Residents pay for stickers affixed to bags/containers

Slide #10: Incentive 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 orradce, communities could:

1 Require Hauler to provide both recycling & trash serviegjuire all waste haulers to also
provide recycling service whenever they offer trash service

1 Require equal recycling and garbage serviegjuire that there may equalze bins for both
recycling and garbage service, and that they be collected at the same frequEmisyshould
encourage businesses to keep recyclables out of the garbage and recycle 50% of their discarded
materials.

1 Require Hauler offer recycling servide®2 NJ a FNBSé¢ (2 o0dzaAiySaasSaz 2N |
-0KAA A& faz2 (y2éy la aodzyRtAy3de 2F NIGSaszs gK.
LI NI 2F (GKS KIFdzZ SNR&a O2ada ¢gKSy asSidAay3a GKS NI
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.

9 hTFSNI aOdzNbaARSE NBO& GManysmallbdsiNgsses produge namiid £ £ 0 dza
than the amount and types of materials as single family househdds. many of those small
businesses are located on the way to collecting from single family houset&ddsome
communities ask their haulers to collect materials from small business#se same trucks as
curbside recycling trucks, as long as they stay within the guidelines of the same types and
amounts of materials.

1 Require recycling of C&D and space for contain@sdinances often require all contractors and
developers to achieva certain recycling rate as a condition of getting their building or
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demolition permit, for projects over a certain minimum siZather 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.
1 Require business to keep recyclables out of traSbhme communities have found that this type
2T aolyé¢ 2F NBOeOflrofSa FNRY GN}&aK OFry o6S Fy S
recycling.

Slide #11: Inentives for Franchised Haulers

¢CNIRAGAZ2YIffeé>Y ¢laidsS KIFdzZ SNBE KIFI@FS YIFIRS (GKS Y2
subscribed to.This type of rate structure creates an incentive for MORE TRIKSH: recent

years have seen a growing number of requiremsethat haulers add FREE recycling and FREE
2NBFyA0a 02ff SO0 A 2fidhxdiscbuiageR theSpiomadiidhlofithede fae
ASNIAOSad LGQA dzyFl ANJ G2 NBIdzZANB KI dzf SNA (G2 A
expect them to do so ith 100% support and effortNew contract terms that allow haulers to

strive for high revenue and profits through positive actions is criti€akse types of incentives

might include:

Pay on the basis of tons recycled or inversely to the amount latifill

Let haulers keep all recycling revenues

Require haulers to take C&D to recycling facilities

alttz2¢e O02ada 2F |ttt NBlLaz2ylrofS 41 aGS LINBGSyGaA
initiatives, including outreach

=A =4 -4 =4

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 Giyproved recycling program

9ESYLIi NBOeodOflofSa NBISydzSa FNRY G3INRPaa NBOSAL
Require waste diversion goal

Require waste diversion plans

=A =4 =8 -4 4

Slide #13: Funding Zero Waste

[ SGQa Y20S Phyided 8f ZeFodwaRe\pgsastan interesting dilemma with most
franchise or permit systas. As waste is reduced and recycling/composting increases, what
funding mechanisms are in place to cover the cost of servi€éesnstance, look at a typical
contract that charges for trash and then provides free recycling and compostifg% of wit

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 administrativelyAnd if the contracting agencyesunting 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 togethacassl di
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1 If there is no garbage, what do you charge for?
1 If there areNOlandfills, there are no landfill tipping fees!
1 BUT, there are still operational costs for collection, labor, processing and managing the system

Slide #14: Recycling Revenues

Recyclingevenues are one key to funding Zero Wastalifornia has some of the best

YEN]L SGax 6FfiK2dzAaAK YIN]JSGa OFly 6S @dz ySNI 6t S
built). Currently Californiaships most all recyclables t€hina. A key reason touild

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 welothe cost of expensive
equipment like trucks and binsThere are also additional fees rebated from the Beverage
Container fund and there are grants available from used tire and oil fubaistly, one of the

best forms of funding is the reduction imidfill/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
GKS GNF aK 02 YL yRauicingth@$e Kekstcén b&atsubStghtiabniotivator to

the hauler,and to the generator of those materials if those savings are shared.

Slide #15: Keys to FundirggGarbage Rates

When communities set the rates for garbage for exclusive contracts trash haulers have with
cities, the cities evaluate what all the costs fongee are, then figure out how high garbage

rates need to be set to generate enough revenue to cover all those costs G Qa OF f £ SR
SadlrofAakKAy3a GKS awlidS . lFaSeoé 2KIG Aa ff26SR
Oz2aladé [ 2Y Yrdms kan Alléwifor all3eiise Aefy@ling and composting costs to be
Grtt26lof Sé A ¥voided SolledtionaiidRlispodalic &S are what were described

in the Tipping Fees discussion on the last slileother way of looking at that is thatdividual

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 compostingcontainerK A a A a Ff a2 (1y26)
& A 1 Ato/d8sign the size and frequency based ondlverage needs of the business, and then

to order additional service only as neededommunities can generate additional revenues by

levying fees on the disposal of materials at landfills, transfer stations or incinerators, if those

are located in theirjrisdiction.¢ K2 a4 S | NB (y26y & &aadz2NOKI NBSE&E
Slide #16: Keys to Fundirgg-ees & Taxes

Communities can generate additional revenues by levying fees or taxes on the collection of
materials in addition to fees or taxes at landfills,nséer stations or incinerators.The State

law known as AB939 specifically allowed communities to levy what have become known as

G! . podp CSSaé¢ 2y O2ff SOGA2Yy > GNIFyYyaFSNI 2NJ RA & LR
fees are dedicated to implenm¢ation 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 Cily (typically about 10% of gross revenues in @Ajsiness 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 taxablelparthe

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
2LISNYF GA2ya 2 GKFy1 G§KS 02 Yariimsae éterimatNI a K2 a
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 (Psippon 218 requires that type of

approach).

Slide #17: Keys to FundirggMitigation 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 (GHBBS)nesses ttiacannot 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 pgoéiting businessedn the

course of that trade, the State government gets a portion of the revenues from the sale of
those authorities.¢ K2aS T NB 1y26y I & dnepD14l5oyeRs6dImMilloR S ¢
was generated to help fund composting ifaes 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 timeentify 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 impatitissome conditions of

Planning permits (known as Conditional Use Permitgjepts 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 dedte the fines paid for environmental projects in

the community, such as recycling.

Slide #18: Keys to FundirggGrants

There are many grant funds available. CalRecycle has oil, tire and bottle recycling funds
available. There are many economic developmdunding 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 statestate and federal
Agriculture Departments haviended 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 199s, 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¥here are over 50 projects in California o
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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 @sl@eaner burning fuelsAnd

local, state and national foundations are particularly interested in funding sustainability and
climate change initiatives.

Slide #19: Keys to Fundirggindirect

One of the easiest ways for communities to fund new initiatiigeto adopt policies and rules

that guide investments of the private sectdProduct 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 skd&bout incentives for businesses and recycléxscal
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 rubberied 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 Purchasihgbeling and Certification of businesseZaso

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 bpgrstkategic

choices when purchasing products and serviddhen WalMart adopted a goal of Zero Waste,

AG GdzNYySR (2 Ad&a &adzldl)f ASNAR FyR a4l AR daK2g | NB
their suppliers to develop new specifications and regoients, 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 devedal 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 pducts 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

= =4 =4 =4 -4 4 -4 -8
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1 Buydurables (using lifeycle cost analyses)
1 Encourage businesses and Institutions to follow

Slide #22: Zero Waste Partnership with Suppliers

wAiO2K 9fSOGNRYAOA IDadtifosd Reilics Reude,Sihd REcYcledhey w a € ®

~
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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 Ur8camt 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

2dzNJ SO2y2YeK 2 St 3 krowtha®d ANDRIA dzMBS THLKIbES it \Badi X ¢ S

our jobs??
Slide #24: Wasted

We have learned over the past weeks that landfilling and incineration wasteresources like
land, water and energyWe also know that landfilling costs a lot, so it wasias 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 matdtedsdata

was obtained from 2002report by the Institute of Local Self Reliance thatded at the

ydzYo SN 2F 220a& ONBIGSR Ay @FNRAR2dza Ay Rdza i NB
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 mo@gobieated for
the same 10,000 tonsComposting represents about afdld 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 p&sstheslide 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 sdeeigingand
repaiing2 dzZNJ 322 R& A ay Qi rodmgehtd créadLnBeded psland Kefps Sy G A
support the growth of small, local business.
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Slide #28: Zero Waste = JOBS

Yes, Zero Waste creates jobs, andaict, this curriculum was created due to the strength of a
report written by the Centers for Excellendéled, Recycling and Materialsalagement
Occupations in which it determined that nearly 14,000 new industry jobs could be created in
the next two years, and,

1 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.
1 The fastest growing occupations are hazardous materials remover and recycling coordinator.

¢CKA&a NBLERNI RARYQlU 221 G R26ya0GNBIY 820 AYL]
go handin-hand, although a number of other industry job studies have started to compile this
information. WS L2 NIIla fA1S daz2NB W20ax [Saa t2ffdziAiz2yy
L of{ ®¢ LINBLI NBR o6& GKS ¢St f dza stanging théd Dodest® | YR aw
W264a LYLIOGa FTNRY S5AFFSNBYyG aSik2Ra 2F wSoOe Of
Recycling Institute, are both excellent resources for finding out more information.

Slide #29: Where Are the Opportunities?

This slide gives an eaxllent overview of where jobs are created as a Zero Waste infrastructure
gets built.

1 First, we need people to design for Zero Wasiebs in product design, green chemistry, are
crucial

1 Next, there are jobs in manufacturing where businesses focysecision manufacturing and
creating products from scraps

1 As previously discussed, packaging it a large part of the materials st@agative packaging
and marketing that focus on creating less waste will make a big impact toward Zero Waste

1 And last, thee 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 everywbhere.

Waste is happening everywhere and no matter what industry that you hayession to pursue

needs Zero Waste champion.you have a background in any area, you can add Zero Waste

FYR wS&a2dz2NOS alyl3aSyYSyd (2 &2dzNJ NBadzyS FyR Ay
you apart. Businesses like to save money and be moreiefit. If you can show them how to

do these things by implementing Zero Waste strategies then you have a ldgygu want to

pursue a career in government, there are no shortage of jobs focusing on sustainability,

conservation and environmental proteéen. 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 kIncorporating Zero Waste Into Jobs

Have stue@nts 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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Lessor#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:

T
T

Understand the organic fraction of the wastg#eam
Be introduced to the composting process

Student Learning Outcomes

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

)l
1

(KnowledgePescribe which fractions of the waste stream are organic
(Comprehension) State tharious options for divertingrganics from the waste stream via
composting or other technologies

(Comprehensionpescribe 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 resourcedeeant to the lesson topic:

9 United States Composting Council (USET)e 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 natiorséfist an annual conferences and is the voice
for composting in the USvww.compostingcouncil.org

1 BioCycle MagazineOpelating sincel960, BioCycle tells the story of the composting industry.
Full of articles, cse studies, equipment and vendor lists, and contacts.
www.jgpress.com/biocycle

9 California Department of Resources, Recycling and Recovery (CalReeyeddifornia has one
of the most dense websites regarditapics that concern composters.
www.calrecycle.ca.gderganics

1 National Sustainable Agricultural Education Service (ATTRA)TRA maintains a nice listing of
relevant sustainable agriculture publications, cases studies and references including a whole
section devoted to soils and compostirtdtps://attra.ncat.org/soils.html

Reading

Read the Executive Summary of tBate of Composting prepared by the Institute of Local Self
Reliancehttp://www.ilsr.org/wp -content/uploads/2014/07/stateof-compostingin-us-

summary.pdf

Assignment

{A3Yy dzLJ F2NJ 0KS Cw99 /2dz2NES o0& ¢KS hNARFIYAO {4
+

A
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Instructor SlideNotesSlide #1: Title Slidelntroduction to
Organics

This slide introduces the lessoris 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 endof this lesson students will

91 Describe which fractions of the waste stream are organic

9 Statevarious options for diverting organics from the waste stream via composting or other
technologies

91 Describe the basic process of composting.

9 Utilize availableesources to research organics topics.

{fARS loY 2KIFG 52 2S5 aStky .@& AahNHIYyAOa:E

This slide defines the term organic as anything that was once alive or was carbon based. This is
RAAGAY3IdZA aKSR FNRY (0 Kao:/WwhihsSugda. godAMBSINNOp & 2 NB | Y A
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 onresogpded

item inUS landfillsHttp://www.epa.gov/solidwaste/nonhaz/municipa)/

Slide #: US Waste Characterization

This slide presents the US waste characterization, but with the organic fraction highlighéed. T
instructor should mention that, since some paper (like food soiled pagzer)e composted,
that almost a third of the waste stream is organic.

Slide #5: IrClass Discussion

Ask the students for examples of paper that might be composted rather thaslest?
(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 iepartment 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 diposed, 70% could be considered cardmsed organics (though clearly not all of
this should be composted), 30% is compostable orgalik¥, is paperand15% is food
http://www.calrecycle.ca.gov/publications/Documents/General/2009023.pdhis link is to a
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NB LJZAlifornid 2008 Statewide Waste Characterization Studyw KA OK f Aada GKS @
organics in the CA disposed waste stream. The data for the pie chamni$hge 53.

Slide #: The Waste Management Hierarchy

The waste industry is fond of developing hierarchies to drive wesdtded decisions. This is a

AAYLIX AFTASR OSNERAZ2Y 2F (GKS 9t! Qa ¢+adsS Yyl 3aSy
hierarchies, but theoint 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/muicipal/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. Thesare 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 diltbgissippi Rivesee 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 orgamaterials out of landfills. On the West Coast,
adlidSa R2y QG oty @FNR NAYYAy3a FTNRBY I yRFAL
Oregon and Washington) all have aggressive recycling goals which tend to keep a significant
portion of the orgnic 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) recentlydaelf SR G KSA NI 6 yad I
ban was seen as not very effective (yard trimmings could still be landfilled in C&D landfills) and
Ct2NARIFQa ¢l a fFNBSf& RdzS (G2 LREAGAOFIE NBIONRO
political parties. More info herenttp://www.biocycle.net/2010/11/18/biocycleweb-exclusive
florida-trashesyardtrimmingsban/

Slide #11: Recent US Regulatory Efforts

This slide lists states with recent diversion legislation and US cities which have implemented
mandatory organics collectio 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
Canadan) Cities with mandatory organics collection shows the trend.
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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 organié® (liard 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 fewkrger 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: Wk 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 efficieicgollecting 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 Recycler@anics?

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 showthat 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 opeoat 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 vesitablished and relatively low cost. Windrow
composting, as shown 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
Ths slide definesompostinghe process andompostthe product.
Slide #19: What Can Be Composted?

This slide introduces the most common organic waste collected and compgsieet:
trimmings The photo is of a City of Austin Texas collection worker cwifggard trimmings in
compostable Kraft paper bags.

Slide #20: What Can Be Composted?

This slide introduces what is probably the second rumshposted feedstock in the U&nimal
manure The photo is of a feedlot composting operation using a small tuiiffesre 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 feedstockdonpostingfood scrapsThere 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 ceittion.

Slide #22: What Can Be Composted?

This slide shows sonsewage sludgabout 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 inthe 192G ¢ KSy GKS /€SIy 21 G4SNJ! Ol
from ocean disposal. Hundreds of composting sites compost sewage sludge in the US.

Slide #23: What Can Be Composted?

This slide introducegaper, especially food soiled paper as an important feedstotkadst

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 foegbiled paper to have 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 Recydiand Composting

This slide illustrates an important point: that unlike most municipal or commercial recycling
systems (which are largely concerned with collecting and densifying of commadiikie paper
or aluminum cans), composting involves actualpnufacturing 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 itrisarily a biological process run by
microorganisms. Composting happens to organic feedstocks (again, anything carbon based or
oncealive). Composting is a natural process, but while composting is an extension of the
natural decomposition process, to lapplied 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 lovaogg il and

can generate relatively high temperatures 16G7 F80° 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 ditiochéndle or

store into a stabilized, easy to handle, easy to store material with multiple beneficiat uses
compost. This slide is an animation and if possible, the instructor should explain the
transformation process involved at each step: <click>todblesome, 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 tindamental lessowf this slideis that composting is a livingiological process. The
fundamentals govern successful compostifgke care of the fundamentals, everything else
will take care of itselfThis slide animates the composting process over timegclick> Here is

our basic gde. It might be a standalone pile oross section if a long windrow; click> Here

our inputs. The feedstocks are what we build the pile out of.rRostcomposters the
microorganisms are already present on the feedstocks, especially if you recyclettme
finished compost back into the mix;<glick> Out of this comes our finished compost, stabilized
organic matter, rich in microbesind 4<click> Here are the byproducts. Water and CO2 are
given off for the same reason we exhale them, they are @mdlucts of respiration.
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Slide #29: Fundamental Reality

This is a good opportunity to remind students that composting is a biological process and the
biology & the same regardless of scaldis first image ia small organic farmer accepting food
scrapsrom a local music festivalThe second image astypical windrow composting facility

near San Luis Obispo, @hd The final image is a largelustrial composting facility handling
sewage sludge and bulking agents (wood waste) at the Inland Empiik@BegGompost Facility.
The facility uses aerated static pile composting, in a buildifige fundamental biological
process in use at all three of these facilities is exactly the same.

Slide #30: Microorganisms Eat Organic Matter

This slide illustrates mioorganisms 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
microorganismsre 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 onghdace 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 (witharespiration. Oxygen is provided by aeration. Aeration
in composting can be either active or passive.

{fARS lonY tAtS GaSOKFyAO&é

As we have just learned, composting requires oxygen and oxygen is supplied via aeration. In
most cases the physical struceuof 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 adluffiness Within a given compost pile yoweed to have space for air to flgw
and tocontradict gravityMany 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 paekdsdtbck 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 rdlyi and may become anaerobic (without oxygen).

Slide #36: Feedstocks: Your Raw Materials

We reviewed a few sources and types of feedstocks ealfllegre are many differenwvays to
describe any feedstocK here is the chemical nature of the material, hoaggit is for the
decomposers to break it down, which has to do with how well it supplies the needs of the
specific microbeslhen there are the physical qualitieshichimpact the composting
conditions Finally there are other qualities thaeky much efect whether a composter will
want to or are allowed to accept them

Slide #37: Carbon to Nitrogen Ratio

The carbon to nitrogenatio is one way to understand if a compost recipe is balanced. Most
organic feedstocks have more or less, but all contain carBome 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 Togeth&w 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 ahé instructor would be well to study this diagram
OF NBFdzf @ 0SF2NBE GSIFOKAYy3Id ¢KAa af ARS LINBaSyd
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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 compgspirocess. Starting out near
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3. The temperature threshold for pathogen reduction is 131° F or 55° €£isTthe 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 rargesvary significantly due to
compost process, feedstocks, and management intensity.

Slide #40: Summary: Key Parameters for Thermophilic Composting

This slide presents a summary of general RafeBhumb 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 teperature, etc.,) over the Rules-Thumb presented in this slide. All of the
YS@ tIFNIYSGSNBE INB AYLRNIFIyGsE AdQa 2dzad GKI G
interpretable in the field. Temperature may be the single most useful parameter in
determiningwhat 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 parametes, ependent 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 particleesjzvhich you may not have that much control
over. Bulk density is a reasonable surrogate for porosity and free airggdcef which will
determine how well air flows into a composting mass.
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Lesson #160rganics 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 requiremenof 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.

=A =4 =4 =

Student Learning Outcomes

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

1 (Application)Provide input on an organics collection program

1 (Comprehension) Descriltlee basics of organics collection and the importance of working with
the end user facility

1 (Knowledg¢ Statehow large scale composting is practiced

1 (Comprehension) Descriltiee opportunities and constraints of egite composting
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Student Resources

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

9 United States Composting Council (USET)e 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 natiorsetist, an annual conferences aisdhe voice
for composting in the USvww.compostingcouncil.org

1 BioCycle MagazineOperating sincel960, BioCycleells the story of the composting industry.
Full of articles, case studies, equipment and vendor lists, and contacts.
www.jgpress.com/biocycle

9 California Department of Resources, Recycling and Recovery (GallRge California has one
of the most dense websites regarding topics that concern composters.
www.calrecycle.ca.qgderganics

1 National Sustainable Agriculturdducation Service (ATTRATTRA maintains a nice listing of
relevant sustainable agriculture publications, cases studies and references including a whole
section devoted to soils and compostirtdtps://att ra.ncat.org/soils.html

Reading

Watch Lesson 1 & 2 from The Organic Stream.

Assighment

Discuss the following on the class forum:

1 Does your community have a foodscrap collection program? Do you compost at home?

1 If your community does not have foodscrap colien, 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?

1 If your community has foodscrap collection, tell the othergfoaforum 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

LT &2dz KF@S 02YLR&AUSR Id K2YS:E RSaONARoS GKS
compostinglf you do not compost at home, research potential options fehate
composting and state which one would be best for you and Whit. S O] Ay G2 f 2Ol f
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program)

Be sure to include the answers to these questions:
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1 What materials will you be composting (look at your Waste Audit from Lesson 4 to remember
the type of waste you generate weekly).

1 Where will you do your composting?

1  What will you do with compost that iyeated?

1 How much volume of organic waste will you be composting weekly?

Assignment:

Groups should continue to work on capstone projects and identify iflramwmingscan enhance
the report.
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Instructor Slide Notes

Slide #1: Title Slide OrganicsPrograms 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,

1 Provide input on an organic®llection program

1 Understand the basics of organics collection and the importance of working with the end user
facility

1 Understand how large scale composting is practiced

1 Understand the opportunities and constraints of-siee composting

Slide #3: Why dtect 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 edilited (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: Thé&ood Waste Hierarchy

This is a different hierarchy (like the one we sawhm previous lessorthis 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 (foakcue, 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 exdeint resources on this topic:

http://www.nrdc.org/living/eatingwell/savindeftoverssavesmoneyresources.asp
http://www.nrdc.org/food/files/wasted-food-ip.pdf

Lots of food gets wasteg(40 to 50% farnto-table)

Food is significant component of most waste streamsg(18%)

Lots of options, but compost is most likely, in most places

Still figuringout best ways to collect

=A =4 =4 4 -4 4
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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: IrClass Discussion

Ask the students to be honeahd 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 starklref the amount of money that is wasted when we waste food.
These facts come from NRDC, additional resources and URLS in Slide #3.

{fARS yY 2KSEB®A (KS C22RK

The following slides highlight the types of places where food is wasted and wigarics

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 compostafilesd binfor food scraps and compostable

aSNIBAOS 61 NBd ¢KSNB Aa I 28 2F SELISNASyOS 43
County Fairs and similar temporary events that can create a lot of waste.

{fARS | pY 2 KSOUdBeRSStoigHSbpei@ketsk K

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 wsttength cardboard). Califoia has a robust infrastructure
for recovering food from grocery stores with thousands of stores participating.

{fARS | mnY 2 KGrotBrStored/Bubern@iketsk K

This slide also highlights supermarket organics collection program, but unlikeetieyss slide,
which showed a foo@nly 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 contaieeds 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 specificdeadrating parts

of the store. Note the linex being used areot compostable, but are reused as much as
practicalg to deal with the-yuck factor.
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{ftARS | mMmmY 2 K& Storas/Buperr@azketR K

This is yet a third option for a grocery staya dedicated compactor. Again, the size lod t
store and how they want to manage interior containers will all play a role in deciding how
organics are collected.

Slide #12: Whole Foods MarketTypical Waste Stream

This slide shows a compelling comparison of the typical Whole Foods waste strealrefuoth
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.

{fARS | MoY 2 KkBestBuadts 0 KS C2 2 RK

Restaurantsalsd SY SNI G S | 20 27T T2BR GONT ILIaydS MI2d $A XK
FY GAYGSNRA2NE O2y Gl AYSNE 6KAOK Aa (GKSYy RdzYLISR
major concern at restaurant kitchens, though most will see a significant reducti@guired

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 wiagir hands is usually

organized properly, hot and cold water, soap, and hand towels. Garbage and organics

collection must be set up the same way.

{fARS | mnY 2 KBddBTuaksi KS C2 2 RK

Can you collect food from Food Trucks? Why not? This slidesshthreebin type setout 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#152 KSNB Q& a¥olsC?2 2 RK

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 widspread food sciala O2f f SOG A2y 06S02YS&a Yl Ayad
teach the youngest practitioners.

{ftARS | mcY 2 KOniBrsities andl &geMatiRufoKS

This slide shows a dedicated food scraps compactor from one of the food service outlets at the
Universiy 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 rgajmrator that is

jumping on the bandwagon of food scraps collection.
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This slide shows an attendedthkéeA y a8 SG dzLd G GDNBSyYy. dzAf R¢ || @S
Since the show moves locationsegy year, not every convention center has the capability to

provide fullservice 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/greerbuilding industry and draws 1620,000 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 collectianThe first, best option is taot collect it at all, but reduce the
amount of food scraps generated; the second option for not collecting food scraps is to manage
them onsite. Finally, of course, there is the most common method of food scraps

management, which is to have someone edllthe food scraps for offite management. The

photo in the slide is of a traditional threain residential sebut. This course will mostly focus

on collecting commercial and/or institutional food scraps, though collecting residential food
scraps is atsimportant.

{fARS I mopY 52yQiG /2fftSO0 At wSRdzO0S Al

As discussed roughly 40 percent of all food in the US is wasted fromté&darable. A better

way to manage this waste is to get edible food to a food bank. Even better however is to use
software tools tohelp reduce food scraps by documenting waste and perhaps improving
ordering practices.

T http://www.leanpath.com/
9 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 cergdalvastewater

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.

1 http://www.treehugger.com/kitchendesign/ismy-in-sink-garbagedisposaleco-friendly.html
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Slide #22: Manage it OBite

Some generators may have the space and the interestanage their organic waste esite.

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 successfyraicessing food scraps in numerous, usually
small, applications.

Slide #23: OfSite Composting

This slide shows a more sophisticatedsite composting operation being operated by a

hospicefacility thatalso grows a portion of their own food. The slgl®ws how the economics

pay for themselves in two years, but the challenge witkioh 1 S 02 YL adAy 3 AayQi
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.

1 http://housing.colostate.edu/composting
9 http://compostingtechnology.com/products/compostystems/earthflow/

Slide #24: OfBite Composting

This is the compost unit installed at the Sierra Nevada Brewing Company in Chico. -Ra Hot
system is a New Zealand Technology, which purports shorter residence times and odor control,
though the material that discharges from the unit requieaklitional outdoor composting
0STF2NBE AU Oly 0S5 ddtegdardern which progidéNdomebottiig predud@ fo2 y
their on-site restaurant. The compost is also used on some of the hops growsiteon

1 http://www.sierranevada.com/blog/fooebeer-sustainability/fouryearsof-supercomposting

Slide #25: OfBite Composting
This slide summarizes the state of-site composting.

http://www.calrecycle.ca.gov/Organics/Food/default.htm

Slide #26: OfBite Composting

This slide presents the advantages and disadvantages-sit®@composting. The biggest
challenge is finding a business tlmwilling 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 diversiogoals as an alternative to sourseparated collection.
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Slide #28: Dehydrators/Pulpers

This slide presents a number of factors to consider when evaluating-giteon
dehydrator/pulper.

9 http://www.calrecycle.ca.gov/organics/food/Commercial/Dehydrators.htm

9 http://www.biocycle.net/2013/10/25/analysisf-biodigestersand-dehydratorsto-manage
organicson-site/

9 http://www.somatcompany.com/Products/DehydrateBystem/

Slide #29: Dehydrators/Ppkers

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 digtirshes them from dehydrators and pulpers

M1 http://www.biohitech.com/digester

Slide #31: Power KndBiodigester
This slide is just to illustrate what a biodigester looks like

9 http://www.powerknot.com/

Slide #32: Dehydrators, Etc.

This slide providea 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 instruar 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 regide organics collection
program. One of the points of the slide is that collecting sotseparated 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 #34Critical 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 lessoray be that whatever is collected needs to comply with what
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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

ThissRS LINBaSyida GKS t232a 2F 20SNJ I R21T Sy al f (¢
{2YS 2F (KSaS dzasS o0A1Sa oftA1S a.220 {GNI LI /2Y
but what these programs have in common is that none are owned by traditgarabge

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.

1 http://www.biocycle.net/2014/03/28/entrepreneurssee-opportunity-in-food-scrapscollection/

Slide #36: Compost Cab

CKAA A& FY20KSNJ LIK2G23aINI LK 2F Fy alfadSNYylFGAgs
the largest collectoof food scraps in the Washington, DC area.

9 http://compostcab.com/

Slide #37: Lots of Containers

More traditional food scraps collection containers use a variety of containers fordfduhuse
collection, as well agdnt-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 municialdies
private haulers use for organics collection.

Slide #38: Organics Collection

This is a traditional frorlbader truck collecting a foednly route in the City of Berkeley,
California. Berkeley has had voluntary commercial food scraps collection Si8¢eWith the
passage of AB 1826 (2014) more and more California cities will be developing programs like
this.

9 http://leginfo.leqgislature.ca.gov/faces/billINavClient.xhtmI?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 st®an attachment that allows this truck to collect

020K GNIRAGAZ2YIFf GRdzYLJAGSNRBRE Fa ¢Sttt Fa avlff
and small generators on the route. Putting together a dense route of accounts is key to

improving the econones of food scraps collection.
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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 willihietove

as programs become more common. Note the signage and-coliing 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 faglysive. What materials
are allowed? Why? What materials are not allowed? Why?

1 http://www.ecocycle.org/files/pdfs/CurbsideCompostGuidelines.pdf
1 http://www.ecocycle.org/businesses
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Lesson #17: Commercial Organics Programs

Lesson Description

This lesson will describe a variety of commercial organics collection and progassjrgms.
Through lecture, group discussion, and slides students will:

1 Review a number of organics collection and composting programs
1 Understand how to develop an organics collection program

Student Learning Outcomes

By the end of this lesson, studentdivisie able to:

1 (Knowledge) State the primary markets for compost.

1 (Comprehension) State key steps of implementing an organics collection program based on
case study of the City of San Diego and one of its major organics suppliers

1 (Application) Dscribethe key elements, opportunities and challengesnforganics collection
program.
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Student Resources

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

1 United States Composting Council (USET)e USCC is a voluntary association aisirg,
government, equipment vendors, academia and others devoted to promoting compost and
composting in the USCC. USCC has a natiorsefigt, an annual conferences and is the voice
for composting in the USvww.compostingcouncil.org

1 BioCycle MagazineOpelating sincel960, BioCycle tells the story of the composting industry.
Full of articles, case studies, equipment and vendor lists, and contacts.
www.jgpresscom/biocycle

9 California Department of Resources, Recycling and Recovery (CalReeyeddifornia has one
of the most dense websites regarding topics that concern composters.
www.calrecycle.ca.qgderganics

1 National Sustainable Agricultural Education Service (ATTRA)TRA maintains a nice listing of
relevant sustainable agriculture publications, cases studies and references including a whole
section devoted to sts and compostingattps://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 progranA@:826

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 generaggaaics, do research on local option

for collecting and processing the materials, or identify is asitencomposter would be

supported due to volume. Show financial analysis of all options and include information on
needed bins, equipment, signage andm@oyee training.

Assignment (ZW Community group)

Identify local organizations working on GHG emission reducto®d81826 implementatiom
the communityyou are doing your project orContact them to find out if commercial
foodscrap reduction/composting on their agenda. What solutions have they identified that
may be in your communities futurdake sure to include information in the report.
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Instructor Slide Notes

Slide #1: Title Slide Commercial Organics Programs
Slide #2: In This Lesson
By the eml of this lesson, students will be able to:

1 Design an organics collection program
1 Review a case study of the City of San Diego and one of its major organics suppliers
1 Review markets for compost.

Slide #3: Food Scraps Collection

This slide is borrowed fro®RBIS, a manufactureFo O2 f f SOGA2ysangg i A Y SNE =
graphic illustration of the closelbop nature of food scraps recycling. The Instructor can start

Y@ gKSNBZ odzi Ad YAIKG YIS GKS Yz2ad asyasS
NRdzaKte 0 dpYnn 2Q0ft201d F2fft2gAy3 Ot 20164148
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 fieluj éield 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.

2

Slide #4: InClass Discussion

Does anyone have a residential organics cdbedhat accepts food wasteshere 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 percentafpotentialy divertablefrom 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 otentially divertable Most of this consists of food and
food-soiled paper. Obviously, spéc numbeswill depend on the types of service ware the fast
food business chooses to use. Some is more compostable than others and some nsatetial
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 divertablg 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 flolvmaterials 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 foodcraps 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 SDVY: 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 ciyenerated organics. Although the City does not

collect commercial food scraps themselvigy 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 sometbk 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 slile 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
generdor 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
G2 0KS /AGeQa O2yLRRald FLOAfAGE®

Slide #11: Institutional Food Scraps (&akion

This slide shows two different types of food collection bins. The ones on the left are for Front
of-the-housec for the students and faculty using the cafeteria. The ones one the right are for
dza S Ay -of-éSK 2xdad ifd|e kitchen. Fronbf-the-house and backf-the-house are
usually treated very differently in the food service industry and they have different
requirements as far as signage. Many programs start-o&thke-house because it is believed
employees are more easily trained thaustomers.

Slide #12: Dedicated Food Compactor

tKA&a a4t ARS aK2ga I FT22R {ONI LA 2yfé& GRSRAOIGS
{ly 5AS32¢d b2GS (GKS GAYUGSNAR2NE OF NI dzaSR Ay
compactor.

INTRODUCTION TO SAINABLE RESOURCE MBEMENTE INSTRUCTOR GUII®15 PAGEL86



Lesso#17:COMMERCIADRGANICBROGRAMS

Slide #13: IrClass Discussion

What does it take for big generators to develop an organics collection program? (Answers could

Ay Of dzRS¢ | LX I OS (2 Gl 1 Sinfiok ®p exddilivey, in@n&ia indentivied, & £ A y 3
guy with a truck, lots of new cdainers, 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

RSEAGSNBR G2 (GKS aANI YINI DNBESYSNE>Z gKAOK Aa
FILOAtAGED® b20S GKS aK2NAESAK?2SE foraghe foadiaBb®© Sa 3 SR 3
dzyt 2 RSR® ¢KS al 2NASaK2S¢ OFGiOKSa lyeg FTNBS A
AaSNYSa |a + NBFReé& odzZ {Ay3a 3ISyido I &. dzf { Ay 3

purpose is to provide structure to the composting makswould 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 remaiance the food scraps are mixed and placed into a compost pile.

Slide #15: Miramar Greenery

¢KS GaANI YlINI DNSESYSNEe¢ Aa 0KS ylIYS 2F (KS
LINE ARSAE a42YS o0l O1l3INBdzy R 2y ( KiGpally kun facilties i |
California, many of them are located at landfills.

I A
OAf A

1 http://www.sandiego.gov/environmentaservices/miramar/greenery/

Slide #16: Aerial Photo of the @ibf San Diego Landfill

This slide shows an aerial photo of the entire City of San Diego Landfill, which is also located on
a MarineAir Base. The composting facility is a little hard to see, but is the brown windrows
(elongated piles) on the left. Sitimpmpost 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 thrartr Composting Facility.
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Slide #B: Food Scraps Composting

As we have seen food scraps require special handling. This is a similar slide of commercial food
A0ONJ LJA o0SAy3aA dzyf 21 RSR Ayili2 | aK2NARASaK2S 27F LI
to provide adequate porosity before being placed in a windrow.

Slide #20: Size Reduction

¢tKAa afARS akKz2ga (KS /AdedQa da5AFY2YR %é K2NAI
than tub grinders, which were the standard size reduction equipment ircéimeposting

industry.

Slide #21: Turned Windrows

R

<,

¢tKAa aftARS akKz2ga | ydzYoSNI 2F¥ GKS /AlteQa ag
YFGSNARLFE dzyRSNH2AYy3 O02YLRAGAYy3IO ¢KS YI OKA
compost turner. Althouglthe City has experimented with more advanced technology,

especially for food scraps, turned windroese 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 pocess work in their dry environment.

A
yS

Slide #22: Screening/Contaminant Removal

¢tKA&d afARS akK2ga GUKS /AdéQa aONBSyAy3a Sldza LIYS
size and also to remove contaminants. The major contaminants are plastic &sd gla

Slide #23: IiClass Discussion

Where would contaminatioim a compost operatiobbe coming from7Answer: People putting the

wrong materials, in the green food scraps or yard trimmings contaiérat is the best way to remove
contaminants?(Answer Al KS a2 dzZNDOS>X 2NJ R2y Qi Llzi GKSY Ay GKS ¥
a contaminant the further along it is in the procéss.

Slide #24: Loadout

This slide shows finished compost being loaded into a large trailer for delivery to a customer.
TheCity 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 sesuirsery

Slide #25: Product Sales

As we saw i previous lessqgrrunning a compostingperation involves more than traditional

recycling Themanufacturerof the composthas to make a product and typically that same

entity also markets and sells the product. Thihe City had to become an expert in making

compost, butalsoinsellingh.2 i A OS GKS / AG& R2SayQi 2dzald aStft
number of organic products.
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Slide #26: Compost Markets and Uses

This slide inventories the major two categories of markets for compost: Agriculture and
Horticulture. In Californighe majorityof 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 typs: 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 Solil Triangle

This soil triangle shows that all soils are mageof 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 sdiit 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.
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Lesson #18: Construction Debris Best
Management Practice

Lesson Description

Learn about the various material types and systems which are classified as Construction and
5SY2fAUA2Y 2NJ Y2NB O2YY2yfé NBFSNNBR G2 a a4/

1 Learn the various materials types and secondary markets for reuse and recycling
1 Gain an undestanding 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:

1 (Knowledge Level) list at least five matetjgdes generally classified as C&D and describe the
most common construction project that generateachtype of material

1 (Comprehension Level) describe the key benefits associated with C&D recovery and recycling

1 (Application Level) examine a local C&D madice 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

1 WEBSITE: Construction & Demolition Recycling Associatipriiwww.cdrecycling.org/

1 Benefits of Construction and Demolition Materials Recycling in the United States, A CDRA White
Paperg Executive Summary, by Timothy Townsend:
http://www.cdrecycling.org/assets/docs/exec%20summary cd%20recycling%20impact%20whit
e%20paper.pdf

1 WEBSITE: Recycling Certification Institiotigas://www.recyclingcertification.org/certified
facilities/

1 WEBSITE: CalRecycle Construction and Demolition Debris Recycling:
http://www.calrecycle.ca.gov/ConDemo/

Excerpts: Best Practices in Waste Reduction Video (October. B#8)v are several chapters
in CalRecycle's i¢hapter Best Practices in Waste Reduction video series (Windows Media
Video: 1.12 Mbps):

1 Chapter 1: Opening Overvigi:39 minutes) [YouTubd Transcript(PDF, 17 KB)

1 Chapter 3: C&D and MR{524 minutes) [YouTubd Transcrip{POF, 29 KB)

1 Chapter 4: C&BThe Law and Monetary Incentivés24 minutes) [YouTubd Transcript(PDF,
15 KB)

1 Chapter 5: C&BSeparating Materig|1:34 minutes) [YouTubd Transcript(PDF, 23 KB)

1 Chapter 8: Deconstruction and Wood Wagtel9 minutes) [YouTubd Transcript(PDF, 14 KB)

Reading

WSIFR . SySTAdGa 2F [/ 2yaiNdzOGA2y YR 5SY2fA0A2Y
2 KAGS ¢ExaciiweISummary, by Timothy Townsend:
http://www.cdrecycling.org/assets/docs/exec%20summary cd%20recycling%20impact%20whi
te%20paper.pdf

Assignment

Watch the above short videos creategl CalRecycle

Assignment

Have students research a C&D ordinance from a community in the U.S. Copies of ordinances

can be found athttp://www.calrecycle.ca.gov/ConDemo/OrdinancesHave studnts prepare
an outline, using Worksheet #12, that should be shared during class or on the class forum.
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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
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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/
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Instructor Slide Notes

Slide #1: Slide Title Construction Debris Best Management Practices
Slide #2: In This Lesson

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

1 (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

1 (Comprehension Level) describe the key benefits associated withr€e&izery and
recycling

1 (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

2Sffx tS0Qa adI NI IGioKKOKOSARYRAYHDNI ¢ RQS8y & 6NNz
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, roofig 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 aral recycl
in mostareas. 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 lardearing. Demolition and building imgvements 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. ezanh yhe good news is thiht
isestimated 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 strearm 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 savarg$a net decrease in

greenhouse gas emissions. Thiacsording tothe study: Benefits of Construction and
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Demolition Materials Recycling in the United States, A CDRA White @Rgecutive 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 thellandf

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.

1 C&D Mixed Processing Facilitigsharge a higher fee but they sort mixed construction debris.
Thisis§y SNI tt & o0SGGSNI 2y avYlftftSN LINe2SOGa (KL G
space tasite multiple bins.

1 Source Separate Recycling Faciliti@sll take in separated loads of cardboard, drywall, metal,
wood, and other materials.

1 Inert facilities¢ handle only concrete (rebar removal), asphalt and sometimes dirt, ceramics,
bricks, tiles

1 Reuse & Resale Facilitiebke The Reuse People, Urban Ore and Habitat for Humanity will take
in salvageable materials like doors, molding, windows, bricks, cabisieks/tubs, lighting,
lumber, flooring and other reusable and vintage building materials. These items typically cost
much less than purchasing nelwt also fetch a great price that makes it wonthile to invest
the labor.

1 Chip & Grind Facilitieshandle primarily non reusable wood that can be chipped and mulched
for soil amendment, or wilbe used foiboiler fuel.

Slide #8: C&D Markets

After processing, the C&D materials must have markets. The following list closely resembles
the facilities that pocess 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

=A =4 =4 =4 -4 4 -4 4
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Slide #9: Recycling Rates for C&lixed 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 #0: 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 havéuted a system where

GNY O1Ay3a YR O2YLIX AlIYOS Aa R2yS (KNRdAK GKS
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:

1 Fundingg usually obtained through a portion of the permit/licem fees when building permits
are pulled, including fines for not meeting recycling goals

1 Assign responsibility which department/staff will oversee

1 Goals; test the program the first year and then make changes that will ensuretkenng
success

9 Other gals¢ make sure that systems support other sustainability goals the community may
have and that they work hanish-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:

1 80/20 Ruleg meaning that they 20% of largest projects will create 80% of the materials, so
target those

f ProjectCategorga l @860S 2yf & OSNIFAY (GeLlSa 2F LINR2SOGax
will haveto comply

1 Valuecand Square Footageare 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 datdetermine 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?
OAY [ 995 AlG R2SayQi O2dzyioo [ I yd conétriicBoNY/ I G A @S
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? Whababdiversion? Is the goal higher diversion by any
means, or highest and best use of materials?

On the tonnage sidevhat goals does the municipality have? Does it just want to be in
compliance with AB939 or is there a great issue to reduce landfibsisplue 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 establigd 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 georggular

SOARSYOS 2F (GKS LINPINFXYQa | O0O2YLX A&aKYSyYyla

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

responsiblefor 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 #5: Measuring C&D Diversion Activities
Part of the monitoring and evaluation will be measurement.

1 Who measures? Will the permit holder be respondibto 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

1 How and what gets measured? Are only firm tonnages allowed? Are volume to weight

estimatesallowed 2 NJ YIFI80S AdGQa | O2YO0AYylI A2y ® 528534

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 reqpioesng
LEED has strict requirements. Following LEED standards would create consistency.

1 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 ordinanceslate 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? (loakthose for ideas for improvement and best
management practices that can be passed on and shared).

Slide #16 A Work in Progress

LGQA AYLERNIFYd G2 NBYSYOSNI G2 SIFasS Aydaz2 GKS LI
systems take time to learn and steag with a phasel-in approachmight be the best way to go.

Remember to have an option for waivers or exclusions written into the plan. There will always

0S aiGKS 2yS AaadsS¢e (GKFG @2dz 6SNByQl SELISOGAyY3
timeline for regular updates to the ordinance to correct or revise as needed.

Slide #17 Best Management Practices

¢KS flad asSavySyid 2F (GKAa fSaazy gAft t221 I
recycling. These BMPs should be considered at akstagd incorporated into any ordinances,

permit requirements, hauler contracts or other administrative systems that are affected by

C&D materials.

Some of the BM&nclude:

1 Using materials for highest and best use

f  Requiring buildings to comply with LEEDNdeA FA OF G A2y NBIljdZANBYSyida oAF
the actual certification)

Mandatory source separin of materials on the construction site

Deconstructing structures rather than demolishing them

Required salvage of specific materials

Requiringal RESR f 21 R4 2NJ ¢iN}akKé¢ f21Ra 32 (G2 awC T2
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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, ¢hquestion comes up, who is confirming the accuracy of diversion of

GKSaS FIFOAfAGASAK b2G G2 areé GKIG FlrOAftade 2
sort of system to verify the info. Not only that, but there needs to be consistencyah wh

O2dzyla YR ¢gKIO R2SayQio

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 atttp://www.calrecycle.ca.qov/75Percent/FocusAreas/

Additionally, the Recycling Certification Institute has established Raty Certification

Process. Stakeholder groups that use the statistics of C&D recyclingefaaile 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 &&is independent thirgharty evaluators to verify
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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 paticipating 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 reqgilements and % 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 Mixd 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.

9 Ticket Code and Scale Practicahis speaks to the issue$ knowing what material came in the
R22NJ I yR K2¢g GKS& 6SNB LINROS&ZaSRO® LGiQa 27Fi
NEOSAGBSR |G | FLrOAfAle® hyS LISNE2Y YlI& 068
ticket confirm this?

1 Reporting stemsc how is the information tracked? Is the data manually input? Is it
extrapolated based facility averages or an exact amount for a specific load.

1 End Markets; where are the materials going? Are end markets actually recycling the material
or is t a smoke screen to hide disposal? In the past, monitoring has not looked beyond a
AKALIYSYUGO G2 Fy SYR YIN}SOXodzi YlI&oS GKIFIG ySSRa

1 Manualgv- mechanical systemsthere is always a difference in how the material is processed.

Are mechanical lines sped up, thereby reducing diversion when no one is looking?

9 Stockpiled materialg it is a standard practice for C&D facilities to stockpile materials. This is
done for several reasons but can pose some concern. Stockpittials are counted as
GRADGSNEAZ2YKkNBO_Of Ay3ae Ay (KS ydzYoSNE®dodzi ¢ KI
wO!l [ [, w9/ ,/[LbDK wSYSYodSNBaduidlly dsédyagain! NS O& Of Ay 3

1 Finesc fines are the small, pieces of constructidebris 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. Evenhtough they are going into a landfill, many facilities count this as diversion.
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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 salvge 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, faisacking permit review, can be a huge incentio

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¢ Stakeholder Activity for this class projeddreak the room up int@ 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 complexNext, havegroupsprovide an outline of what stepsvould helpensure

the highest level of recycling of &lildingmaterials. Report back from each group and then discuss as a
large group how the steps either compliment the other stakeholder ideas or conftitthem. How

can all stakeholders concerns be met?
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Lessor#19: U.S. Zero Waste Business Councill
and Facility Rating Systems

Lesson Description

The USZWBC has developeteao Waste Business FagilCertification. 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.

1 History and purpose of the USZWBC rating systeao@gpared to other similar
certifications
1 The Facility Scorecard rating system and categories

Student Learning Outcomes

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

[@]3

(Knowledge) Identify all 15 categories of the Facility Scorecard

(Knowledgetatethe importance of tracking and measurement

(Comprehension) Contrast the USZWBC facility certification from otherphitg certifications
(Application) Use tools and metrics to identify cost reduction opportunities in implementing a
zero waste iniative.

O« O¢ O«
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Student Resources

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

WEBSITE: Zero Waste International Alliance: Zwia.org
WEBSITE: Grass Roots Network: grrn.org
WEBSITE: United States Zero Waste Business Council: uszwbc.org
ZeroWaste Definitionhttp://en.wikipedia.org/wiki/Zero waste
0 Gary LissCommentary: Get Zero Waste CertifiBthCycle, July 2013,
0 http://www.biocycle.net/2013/08/01/commentaryget-zero-waste-certified/

O« O« O¢ O«

Assignment (ZW Biz group)

! as GKS P o{ @ BLSNR 2} aGgs . dzé)\)fééé | 2dzy OAf Qa
business you are working with would currently be able to ob&sm. Review information on
the USZWBC website for more detaildtd://uszwbc.org/certification/facilitie3. Include

information on the availability of certifications in your final report to the business.
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Instructor Slide Notes

Slide 1: TitleSlide- Understanding the USZWBC Facility Scorecard
Slide 2:In This Lesson

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

(@]

(Knowledge) Identify all 15 categories of the Facility Scorecard

(Knowledgestatethe importance of tracking and measurement

(Comprelension) Contrast the USZWBC facility certification from other{béndy certifications
(Application) Use tools and metrics to identify cost reduction opportunities in implementing a
zero waste initiative.

O« O¢ O«

Slide3-4: 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 méa@nsumer confusiolR dzS (G2 G3INBSYy gl aKAyYy A€
(envronmental fraudulent claimdiad to the need for certification systems that provide

credible oversight of claims.

alAyalrAy GKS @FftdzS 27 G%SNRB 2| a0GS¢
t N2 OARS | & DdNdees yodmaiaitiSipRoyt af &nvifonmental leaders
Credible point of diffeentiation

Best Practices

Meet the Highest Bar for Zero Waste

Champion Highest and Best Use of Resources

Business wants protection against claims of fraud

Need to comply with Federal Trade Commission Green Marketing Guidelines
Protect Brand from Inapprofate use

Zero Waste advocates are starting to counter false claims in media

Too T Too Too T o Too To Do I

Slide5: SWANA is Solid Waste Association of Northern America

SWANA is an organization that initially represented landfill operators and members of the
hauling community. As thghift 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) ghbe 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
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Slide6: Who Certifies Zero Waste?

This slide lists organizations that certify Zero Waste. The following slides will provide more
details

Slide #: 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
5ABSNBAZ2Y wl 0SS OFf OdzZ A2y a Ay heevamatiomandd] 9 HT i
verification of singular facilities that send little to no waste to landfills and have found ways to
OSYSTAOAFIff&@ NBdzAS (GK2aS YIFIGSNRFfAX GKAA LINRO
entering and leaving the facility under reviek © SLJi F2NJ FAYA&aKSR 3JI22R& |

¢ KS LINRPOSRdAzZNB faz2z AyOtdzZRSa aYlFOGSNRIFIfa GKFG |
YR f S| RLBGhpped the cordbustion of solid waste at 10 percent (though it originally
allowed for combustia to count on an unlimited basis) but allows individual businesses to

justify more than thatThis can obviously be confagito consumers.

Slide 8: NSF: Certified businesses based on Zero Waste to Landfill

NSFnternational Strategic Registrations L(MSFL { w0 Yl RS Ada FTANBRG GOSN
CNBES¢ OflFAYa AYy al NOK H nbasedfoodserdce GompahypedrNddl & C 2 2
af I yFRIBAS EE & (0 |- dSBztor itT Tiénwntob, UtBh processing facility, notes an article in

Food Engina@éng. NSHSR confirmed that West Liberty Foods landfilled no more than one

percent of the total waste from its Tremonton facility nearly 3.5 million pounds of annual
waste were diverted. NSE{ wQa &adtyRINRa ff2¢ F2Nn@eYodzaidaAa:
unlimited basisThey do not include the Ash residue from burning

Slide #9:Green Circle;

Green Circlés based in the North East and they just certify diversiareenCircle Certified, LLC

also validates andectifies for Zero Waste. Theffer to certify a percentage of waste a

company or manufacturing facility diverts from landfill after performing a material flow and

mass flow analysis. Gre&ircle, www.greencirclecertified.com, allows energy recovery

systems to count towards the goal of zemaste-¢g A (1 K2 dzi | OF LIZNBOR ORI @é&S &
2NJ ay20 SO2y2YAOFfte NBO2OSNIofS¢ YFGSARIta O
business could recycBO%of their material and burn the rest and get certified.

Slide #0: Different Approaches between each certification

This slide highlights each of the approaches for certification by the various certifying
organizations.
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Slide #1: ANSI

¢tKS ' YSNAOIY {20ASGe 2F ¢SadAy3da g allGSNARAIta o
researching the issues involved with defining Zero Waste and Landfill Free.

Slide#121 A A0 2NE YR LlzN1J32asS 2F (GKS !'{%2./ wliaAy3a

United Stées Zero Waste Business Couma@k founded in 2012 because more and more

businesses were loak for a place to learhow to becomeZero Waste. As this neprofit

progressed they created two certificatiorae for facilities and the second farofessionals.

The facility certifications are based on ZWIA (Zero Waste International Alliance) Zé¢eo Was

Policy. This includes Reduce, Reuse, Recycle and many more categories that help businesses
understand how to divert their wast@he processesmphasizey 2 i 2 NRSNA Yy 3 sKI G
Reduced, Reused or Recycl&te program for professionals, certifiedlimiduals 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

1 A team of businesses helped create the Facility Scorecard

1 USZWBC followed the United States Green Building Council LEED (Leadership in Energy &
Environmental Development)

1 USZWBC supports the Facility Scorecard with both reviewing the data and d¢ngauonsite
validation, tour and individual interviews.

Slide14: Understanding the Overall Use of the USZWBC Facility Scorecard
This slide shows a picture of the facility scorecandthe categories and points.

1 There are 15 categories that focus on Speam or Up Cycling to Down Stream or Down Cycling.

1 Upstream categories would be Redesign, Reduce, ZW Purchasing, Leadership, Training, ZW
Analysis, Upstream Managemeftlosedoop Systems

1 Downstream categories include Reuse, Compost and Recycle

Slide#15: Category break down follows the breakdown from above,

1 Upstream:Redesign, Reduce, ZW Purchasing, Leadership, Training, ZW Analysis, Upstream
ManagementClosedioop Systems

1 DownstreamReuse, Compost and Recycle

1 Reporting: Diversion, ZW Reporting

Slide #5: Tracking

Tracking is important to certification and certification is important to tracking. Businesses
KFgSy Qi YFIRS | KFEoAdG 2F GNXOlAYy3 RA&LIRAFITKNBO
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overlooked. Tracking waste and recyclablesvgsthe big picture of inefficiencies and waste
that need to be monitored.

1 When tracking metricthere are many things you need to look at:
o Each commodity collected for recycle, compost and trash
o Cost for each of the commodities
0 The weights can be actuabfm summary reports or estimated (use of front loaders)
from conversion charts of weights x cu yards x pick ups
o LGQa 3I22R (G2 R20dzyYSyid GKS NBaz2dz2NOSa | yR K2¢

Slide #¥: Certification Required.ookng at the whole picture

1 Know that you hae to know cost, weights and goals

Do this on a monthly basis so you are ahead of your goals

1 Know who gets the rebate money, sometimes it goes into a general fund. This is not the best
way to handle your money. Sometimesyp@ y Qi IS LI ‘oRanditNnuyd g& 2 dzNJ @Sy
dzy y2 0 A OSR AT ¢gitsdparat@yNBy Qi (G NIF O1 Ay 3

T [Fradfexs AF @2dz R2y Qi YSIFadaNBE Al GKSy @2dz OFyQ

=

Slide #18Class project

Provide students aopy of Worksheet #18 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 studentsritifydehich 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 discussiand activity students will:

=A =4 =4 =

Learn about Greenhouse Gas (GHG) emissions and reductions

Understand Sustainable Materials Management and Lifecycle Analysis,
Describe and compare models measuring GHG impacts from SRM,
Summarze California policies linking GHG reduction and increased recycling.

Student Learning Outcomes

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

0

[@]3

[@]3

O«

(Knowledge) Identify the fundamental principles and practices relating to SRM greenhouse gas
emissions andeductions

(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 toolsra 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

f Intergovernmental Panel on Climate ChandeASsessment Report (2015)
https:// www.ipcc.ch/index.htm

1 U.S. Environmental Protection Agency, Sustainable Materials Management: The Road Ahead
(2009)https:// www.ipcc.ch/index.htm

1 West Coast Forum on Climate and Materials Management
http:// www.westcoastdmateforum.com/resources

I CalRecycle Climate Change Homegat®//www.calrecycle.ca.gov/Climate

9 California Air Resources Board, Scoping Plan AppéhWaste Sector Working Paper,
http:// www.arb.ca.gov/cc/scopingplan/2013 _update/waste.pdf

1 U.S. EPA, Waste Reduction Model (WARM)
http:// epa.gov/epawaste/conserve/tools/warm/index.htmi

1 Local Governments fouStainability USA (ICLEI), Recycling and Composting Emissions Protocol
http:// www.icleiusa.org/tools/gheprotocol/recyclingand-compostingemissiongprotocol

1 ARB, Recycling Emission Reduction Factors,
http:// www.arb.ca.gov/cc/protocols/localgov/pubs/recycling_method.pdf

1 ARB, Compost Emission Reduction Factors,
http:// www.arb.ca.gov/cc/protocols/localgov/pubs/compost_method.pdf

f 5SFGK o0& ¢K2dzaAalyR /dziax [2aAy3 aLISOASa G2 OfAY
San Diego Free Press;Adg, 2015
https://sarahmosko.wordpress.com/2015/08/13/deathy-a-thousandcuts/

Read

wSIFR GKS NBLR2NI LldzofAaKSR o0& GKS ! ®d{d 9t! I aw
[ 2YLRaldAy3Aé

http://www.epa.gov/region10/pdf/climate/wcenmf/Reducing_ GHGs through Recycling_and
Composting.pdfDiscusshe report on the class forunPost questions, observations, and

interesting points.

Assignment (ZW Biz group)

Calculate estimated GHG reductions for the business using the online WARMtoalcula
(http://epa.gov/epawaste/conserve/tools/warm/Warm_Form.htinl Once GHG reductions

KIS 6SSy ARSYGAFTASRTI GNYXyatrasS GKSasS FIF OG2Na
Greenhase Gas Equivalency Calculatdtd://www.epa.gov/cleanenergy/energy
resources/calculator.htndl @ al 1S &adz2NB (2 Ay Of dzRS G(KS DI D NBF
your report tothe business.
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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:

1 (Knowledge) Identify the fundamental principles and practicésted to SRM greenhouse gas
emissions and reductions

1 (Knowledge) Identify market impacts for recovered products and material and the associated
GHG reduction impacts

1 (Comprehension) Explain why communities are adopting community greenhouse gas protocols
including SRM

1 (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. Greenfjasss
work in a natural process to absorb and redirect solar radiation. Atmospheric greenhouse gases
1SSL) 9F NI KQa Of A ¥uppo8ingl SYLISNY G6S FyR fAFS

Slide #4: Greenhouse Gases and Global Warming Potentials

Greenhouse gases are measured in Global Warming Potential, using carbon dioxide as the
benchmarkCO2 is the most prevalent GHGisprimarily formed from fossil fuel combustion

sourcesOne unit of CO2 has an atmospheric life of 100 years. The othes gas standardized

to CO2; so that methane is shown on this chart withaGWP of28 | y Ay 3 A G Qa Of A Yl
is 23 times more potent than CO2 ovet@-yearLISNA 2 R® aSi Kl ySQa y I {dzNI f
Hn &SEFENRZIZI YR RdzNA Y Zeinipictigi8s tinfeynSore y@Betkhan/COR & Of A Y
¢KS traSad Lt// Fylrfeara aKz2ga YSUGKFIySQa D2t
https://www.ipcc.ch/publications_and data/ar4/wgl/en/ch2sP0-2.html

Slide #: Carbon Cycle

The carbon cycle releases greenhouse gases as atmospheric emissions and sequesters them in
sinks (vegetation, soils, ocean). Fossil fuel emissions are anthropeglemman additions to

naturally occurring biogenic emissions. These antbggmic emissions are changing and
gFENXYAY3I 9 NIKQAa OfAYIGSET FOO2NRAYy3 (2 GKS Lt/

Slide #6: GHG Emission Sources and Sinks

Materials emissions and sinks result from food and products consumpltiep;emitGHGs
through energy and noenergy emissionsSequestered forest carbon is reduced when trees
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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 avoidsressions 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 usesstssa 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 showde lifecycle of a product: resource extraction, processing, manufacturing,
distribution, use, and finally recovery or disposal. All materials follow this lifecycle.
¢CNFRAGAZ2YIffeY LINPINIYYEA F20dzaASR 2y Géd, aiGS YLy
which is represented by the small circle in this graphic. Waste management could include

recycling, burning for energy recovery, coosging, and landfill disposal.

Slide #9: Recycling and Material Management

When materials are recycled and reintroduced/ & 2 LINR RdzOU Y I ydzF I Ol dzNA y 3
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: Wae Reduction Model (WARM)

'{ 9t!1 Q& 21 4GS wSRdzOGA2Yy a2RSf 062! wa0 OIFf Odz |
alternative waste management practiaesource reduction, recycling, combustion,

composting, and landfilling. The model calculates emissionsetric tons of carbon equivalent

(MTCE), metric tons of carbon dioxide equivalent (MTCOZ2E), 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 methodologiéghind the calculations, please see tmedel

documentation

Slide #11: WARM Background

21 waQad Y2RSt R20dzySyidlidazy SELX I Aya (GKS RIGEEZ
emission factorsThe modetoves practices and materials in considerable detAlARM

includes standardized practices, looking at the most prevalent conditions. Users can modify

factors found in the documentation to fit other conditions. Exclusion ofpls#Ese 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 (insulatedreta construction forms; solar
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panels; lightweight shipping bags).
http://epa.gov/epawaste/conserve/tools/warm/SWMGHGreport.html

Slide #12: WARM Formula

This formula summarizes GHemission 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 procssing 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 emissiomase both energy and neenergy related. Although energy emissions

dominate, there are nofenergy emissions in certain metals that result in high emission
NBRdzOUGA2ya 6KSYy G(GK2aS YIGSNARItfta NS NBOe&Of SRo
renewable, remaufacturingin statewill 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 amtbosting 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 ldegn carbon sorage in landfills That

storage is netted against landfill methane emissiéns. wa Qa I yRFTFAff R2O0dzYSy
the carbon storage factor, which can be eliminated to reflect actual landfill emissions.

Slide #15: Recycling and Composting Emissritocol: 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 tigh lniegree of influence that local
320SNYYSyGa KFE@GS Ay (GKA& FNBlFI® ¢KA&a Aa L/[9LQ
complements its compramsive community GHG protocbktp://www.icleiusa.org/tools/ghg
protocol/recyclingand-compostingemissionsprotocol

Slide #16: Relationships to WARM

ICLEI modified WARM by only crediting forest carbon storage, adopting a single landfill gas
capture rate (WARM alloswusers to modify the rate), and including emissions reductions from
compost chemical fertilizer displacement.
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Slide #17: Overall Reductions

. @ SETAYAYLFOAY3T tFYyRFAEE OFNbD2y adG2NFr3IS L/[9LQ
reductions than WARM as shown 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 #18Calculating 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 tored 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 REIRE sum of ColumA Upstream Emission

Reductions, less remanufacturing transportation emissions, plus forest carbon sequestration
OF2NJ LI LISNI FAOSNRO® / EftAF2NYAIFI Qad RAYSyaAz2yl f
reductions. Note that the ass@tied transportation emissions are relatively small factors. While
GKS aidldSQa 20SNIftt ONIYALRNIFGAZ2Y SYAaaAirzya
offset by recycled materials manufacturing emissions reductions that are 10 times greater.

Side #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
GNAYYAY3Ias ANI adaz fSFHPISa YYRNOMNG fysOX SEKPS | T 1 &R 22
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 ensgsion 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 doesppbt to

soil carbon storage because the data source included a conversion. The overall CERF subtracts
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emissions from emission reductions, calculating that one ton of composted material will reduce
CO2e by .42 tons

Slide #2425: California Legislation Coecting 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

I FEAF2NYAL ! AN wS&a2dzNOSa . 21 NRQa {O2LIAyYy3 tfly
reduction strategy. The Scoping Plan describes a framework to move the state towards

reducing its greenhouse gas emissions to 1990 levels by 2020. Prioritiescanthmendations

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 inclu@ééiminating organics landfill disposéihancing inState
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, particulafocused on increasing organics processing capacity
GKFGO A&a 1Sé& G2 OKAS@AY3I !'. onmQa T1p: NBO&Of A
to the 201316 budget.

Slide #29: Greenhouse Gas Reduction Fund Waste Diversion

The first round of grant ugrams 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/ORG1Sumpujyand three
manufacturing projects received awards
(http://lwww.calrecycle.ca.gov/Climate/GrantsLoans/FPG/ProjectSun).pdf

Slide #30: Calculate WARM for a Zero Waste Bussne

Provide students with a copy of Worksheet #14: Calculate WARM for Zero Waste Business. This

$2N] aKSSiG FyR GKS aLyadNHzOG2N ' yagSNI { KSSiié¢ gAaftf
tons of CO2 Equivalent reduction associated with reduciatgrials 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.
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Lesson #21: Developing Outreach Strategies to
Enhance SRM Programs and Pedi

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

1 Learn about different types of outreach arducation strategies
1 Understand how to motivate behaviors through messaging
1 Build a communications plan

Student Learning Outcomes

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

1 (Knowledge Level) describe the three types of outreach strategies

1 (Compehension Level) Identify the five elements of a communications plan

1 (Application Level) create a communications plan for a target audience that will educate them
on the rollout of a new organics recycling program
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Student Resources

The following is a ligif resources relevant to the lesson topic

1 WEBSITE: Fostering Sustainable Behgwiavw.cbsm.com/
This site consists of five resources for those working to foster sustainable behaviors, such as
those involved in consertian, 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. Eurther,
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 atdgost to the discussion forums and
receive the daily discussion forum digest by email.

1 WEBSITE: S. Groner Associatesg lwevw.sgainc.net

Assignment

Use the knowledge learned from this lesson to create a sefi€&dcial 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 your final report.
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Instructor Slide Notes

Slide #: Title Slide Developing Outreach Strategies to Enhance SRM Programs & Practices
Slide #2: In This Lesson
By the end of this lesson, students will be able to:

1 (Knowledge Level) describe the three typé®utreach strategies

1 (Comprehension Level) Identify the five elements of a communications plan

1 (Application Level) create a communications plan for a target audience that will educate
them on the rollout of a new organics recycling program

Slide #3: Thee 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 thatéhe is missing information and that by filling in the gap in
knowledge that people will take action.

Slide #5: Problem with Education Campaigns

¢KS LINRPOEfSY gAGK GKAA (eSS 2F 2dziNBI OK A& UKl
enough to ause change in behaviors. Yes, the lack of knowledge may be a barrier to change,

odzi 2dzA G NBY2@Ay3a (GKIFIG o0F NNASNI R2SayQi ySoOSaa
Slide #6: Awareness Campaigns

<This slide has a hyperlink to a 1 minute commergialicking the photo>

An awareness campaign goes beyond just information by helping raise awareness about the
severity2 ¥ | aLISOATAO LINRoO6fSY 2NJ AaadsSao 2 | 4 OK
Beautiful. This type of model leads to personal concern whitrmmotivates behavior

change.
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Slide #7: Behavior Change Campaign

Pulling it all together, the third campgn, 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 Gimge Model

Here is dist of factorstypically know to motivate people to change. As you can see, health is
a primary motivatorand is onaeasonfor why behavior change has beartoolused tochange
behaviors, likequitting or notsmoking. Other motiv@rs are financial, convenience or social
norms (this is how marketing works to get us to buy things).

F NNASNE FNB (Kz2a$S (KAy3a GKFG ad2L) dza XadzOK |
overwhelmed or lack of knowledge. Successful campaignsaddsess all of these issues.

Slide #9: IrClass Brainstorm

Have Students complete the first exercise of Activity ¢Motivators and BarriersThe activity will ask
the studentstdoNJ A YA G2 NY GKS aY23GA D G2NEE | ygrogramlinaNA S NA €
college dorm.

Slide #10: The PlagGetting to Zero

b2g GKIG &82dz KIF@8S  0SUOGSNI dzyRSNRAGIYRAY 3 27F
closely on using behavior change models to affect change related to Zero Waste programs. A
plan should include these five elements:

Identify the behavior or action
Understand the barriers and motivators
Craft your message

Identify your messenger (and champions)
Evaluate

o~ wDN e

Slide #11: Getting to Zerg Community Based Social Marketing

{2 fSGQa wdhoddigy.dHe ke goal ks Bow 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 the projectwe will want to anger key questions that

will guide us through this procegssome of which we already know, some of which our
SELISNASYOS sraff KSfLI aKSR fA3IKG 2yX GKS 1S8& |
2 Kex | yR | 2 gstknowing whaioRwihat yg2aling #hdavastebut whyg what are

the barriersthat need to overcome in changing the behavior and what are the motivators

neededto facilitate change.
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Slide #12: Psychology of Satisfaction

w

The flrst is the granddaddy of Queue theory: SGEPwhereSstands for satisfaction i K I 0dQa
g KI 5 SQNB uNﬁA)éﬂlWﬂ?aYITE)NY)LJSSNDSLJuAE;/ yﬁ 9 F2
SELJSNJ\ SYyOSR &Aridz GA2ya ¢S SELISOGSR (2 06S OKI ¢
anticipatedhour-longwait for a tableat a restauranf but you end up being sat in 30 minutes.

. 2dzONB LINBiGGe alrGArAafTASRd [dO|1Afé o02GK SELISOGL
that can be managed.

Slide #13: Queue Theory

SAéySéfl-yﬁ R2Sa Al c')éél'jXNJ\BrKirtfngackd%sﬁ)itthelon@KSé 38
lines?

Slide #14: Step #& 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 toveokvhile you
grAG F2NJF GlrofSeo LG FSSta tA1S &2dz2Q@S It NBIR

Start the communications early. Give them a timeline, provide them with expectations and
most importantly start the conversation abotgcyclingorganics.

Slide #15: Step #2Listen

Sometimes people just want to be heaf@kt up multiple channels where they can talk to
whoever is rolling out the progransometimes problem will need to be resolvedut
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 decisiane options.
This could be as simple as bin size, days of collection, gtapes bins, time when you will
GNYAysS GKS €221 2F LRaGSNBR 2N aA3ayl3aASX

Slide #17: Communicate Progress

52y Qi fSIF@PS GKS FdzRASYOS KIFIy3aAy3dIH al 1S adzaNB
and is clear. Provide information on the progress to date @efthitely share the good news. If
participation is higher than anticipated, if raut 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 tle program.
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LESSOM21:DEVELOPINOUTREACKSTRATEGIES ENHANCESRMPROGRAMS ANBRACTICES

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:

Program Goal

Target Objectives
Market Research
Communication$trategy
Outreach Tactics

arwbdpeE

Slide #19: Program Goal

The program goal should apswer why we are doing this program;c2¢ates a vision for
eventual success; ppints the program in a clear direction

Slide #20: Targeted Objectives

Very important. 1whatis the action you want to achieve?;&hat S.M.A.R.T. metrics can be
used?; 3how will results be evaluated?

Specifieg Measureable; Attainable¢ Realistic Timely
Slide #2123: Audience

These next three slides just cover the aspects of knowing tdeeaoe. 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 theanhation.

Slide #2425: Crafting the Plan

These nexttwo slids NB 6 A 3 LIA Ol dzNB o LiQa o62dzi Lz f Ay 3
all together into a plan of action, which will include a pilot or test run of the plan.

Slide #26: The Message
The® 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

=A =4 =4 =
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Slide #2729: Social Media

Thesenext three slides point out the importance of using social media. Social Media has
become the norm for marketing and for goodasmn. When messages are sharedesposted,
that sends a message afceptance thatreates buyin from others. No longer ds 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: Mi#imily CommerciaRecycling Program

Culver City wanted to increase participatiortheir 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 pgstite correctly. There were two
primary audiences: residents and property management.

Slide #31:

9F NI & FR2LIISNY 1 2YS246ySNI {KIENRY . NRgy NBLI I OS

bins & with the help of the BLUE bin color & out informative materiatscbenplex began
recycling more, saving her $300 in trgsicks ups a month. She was featured in our PSA, FB
page as well as-blast extolling the virtues of the program.

Slide #32:

At another propertycost savings motivated the property managemeittisfactor 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 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: IrClass Activity

Have Students complethe second exercise of Activity #& 3 he 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 regy@rogram in a college dorm
and a complimentary communications plan.
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This section is designed to provide suggested assignments and readingairthsg
compliment the course content. This course has be designed to provide-aoddl
experience for the students; Therefore, a number of haodsactivitieshave been
incorporated that aresimilar projects, tasks and learning which an employeeleyed 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 wejker

carry out assignmenigrojects. 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, @th at research, others at public speaking

and others at graphics/desigand 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.eSom
assignments may be optional or used as extra credit. A few of the assignments reqiire pre
planning and should be coordinated early on during the course.

1 Less 5: Requires advance-getof a tour at a local recycling or compost facility
1 Lesson 7: Requs advance coordination with school administration/custodial to set
up on site waste audit
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Prerequisite

Assignment:

Watch the Story of Stufhttp://storyofstuff.org/movies/story-of-stuff/

On theclassforum, post your thoughts and questions based on watching the Story of Stuff.
What wereat least one or two key things that you did not know that stood out to yeeview

at least 2 other student postings and dialog with them about the choieemake, 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 congtiom and production methodsPrepare

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 wankog the end of Lesson 2. Have
them spend some time tolass getting to know one another and specific areas they can
contribute.

Each capstone project will be group focdsad all students should work collectively to
complete. Students should identify a® 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 Wagteach effortor 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 tasy 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 pokei

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.
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Zero Waste Business Project

This project will focus students on a lobalsiness 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 kg 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 X Introduction to SRM / Part 1

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

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

Read the Executive Summary and review tables, patfe 1

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
transtioning to resources and being managed as such. Be prepared to discuss the differences in
materials composition since the 2012 report.

Assignment:

We often assumehat the way the U.S. handles resources and waste is typical of the developed
world. We carearn 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 youeaested

in for which data is readily available.

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

1 What are the disposal rates per capita? How does this compare to the United States? Compare
material reduction, rese, 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 poli@s, infrastructure, be feasible in the United States? Why or why not?

=A =4 =4 =N
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Lesson Z; 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 coursend add new terms not listed as you identify them.

Assignment:

/ 2YLAES | aAYLX S NBOeOftAy3a 2NJ NBdzaS aclk Olasé
this examplelfttps://www.d osomething.org/facts/1¥factsaboute-waste) and track new facts
throughout this course. As a class, create a wiki or other compilesifeet that can be a

future resource.

Assignment:

What is an item that you buy that is made from recycled materiatoatd 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 plages regularly shop?

Is the price competitive?

Is the quality comparable?

What other factors weigh into your purchase decision?

=A =4 =4 =4 -8 -8 -9

Assignment:

Review the Green Guides on the FTC.gov weldsities{//www.ftc.gov/newevents/media
resources/trutfadvertising/greemguideg. Pick one guide and study the issues related to the
Greenwashing campaign. Post a summary on the course forum.

Lesson & History of Solid Waste Masgement

Assignment:

Instructor: From the following webpage:
http://www.calrecycle.ca.gov/Laws/Legislation/calhisssign a different time period for
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students and then have them selemte policy or piece of legislation from within that time
period for the assignment.

Student: Choose a piece lefgislationor policy from the time period assignei, research in
more detail. Post a summary of the legislation on thessforum. Be sure tanclude critical
information such as:

Name of the bilpolicy/law

When it was introduced/approved

Summary of key impacts on citizens, businesses, municipalities
Results to date

Other interesting/relevant information

Primary drivers

= =4 =4 =4 -4 =4

Assignment

Have studerd 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 website®f research:

9 California Production Stewardship Courtaitp://calpsc.org/policyandleqislation/caepr-
legislativehistory/

T / FfAT2NYAL Y Ohtp://waEn.cawfeRyitle.drg/pasiie§istation

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

Assighment

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

Find out how legislation is being implemented in your commurfitgr AB 1826, local
jurisdictions must have organic waste recycling programsaoepSpecifically,n April 2016,
businesses must arrange for organic recycfipat is the plan fothe city/community in which
you will be doing your capstone proj@dtVhat is the community doing to prepare and how will
the businesses be notified?isass this issue witthe local busines&entified in the capstone
project and find out if they even know about the new law, and ifrey do they plan to
address this requirement.

Research if there is a plastic bag ordinaaceolystyrene barn 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?
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