
September 18, 2016 
 
To:        City Manager, Linda Ruffing 
             Fort Bragg City Council 
             Mendocino County Board of Supervisors 
 
Subject:  Central Coast Transfer Station Project 
 
 
What I'm hearing from the proponents of this project is that we cannot afford to continue the waste 
management process as it is today, and I agree. However, neither can we afford to destroy part of 
an ancient and endemic forest to streamline the current process. We would still be paying a private 
company to burn fossil fuels in order to take our waste to another landfill, contributing to the 
toxicity levels of land closer to where other people live, while not decreasing our own CO2 
emissions. We can do much better than that. 
 
We need to handle our own waste, which has two significant components - reducing consumption 
and creatively managing the things we do use. This becomes easier to manage when more products 
are produced locally. There are now five Rs that represent the current trend in managing our 
personal waste streams: Refuse, Reduce, Reuse, Recycle and Rot. Refuse what you don’t need, 
Reduce what you do need and whenever possible Reuse, Recycle what you use, and Rot 
compostable items. 
 
Cities all over the country have adopted Zero Waste Ordinances. San Francisco adopted such an 
ordinance in 2005 with the goal to achieve zero waste by 2020, and they are now diverting about 
90% (approx. 900,000 tons annually) from landfills. Partnering with Recology, an employee-owned, 
locally-based waste management company, they hope to become the first zero-waste city in the 
U.S. Among their repurposed waste streams are reusable construction materials and food scraps 
and yard clippings (some 400 tons per day) that are turned into compost. 
 
Earth has entered her Sixth Mass Extinction Event, only this time degradation, collapse and 
extinctions are occurring at an extremely accelerated rate. Nobody knows exactly when, how or 
where each of the impending crises will reach their respective tipping points. However, with the 
tremendous leap in scientific discoveries and the latest in technological advancements, that we are 
facing cataclysmic planetary changes can no longer be denied.  
 
The “Climate 21” case is a lawsuit filed against the U.S. Government by the nonprofit Our Children's 
Trust on behalf of 21 plaintiffs ages 8-19. This case is going to trial, after a favorable ruling in a 
federal District Court in April, that after being reviewed by the U.S. District Court was upheld last 
week. According to Our Children's Trust, "the plaintiffs are suing the federal government for 
violating their constitutional rights to life, liberty and property and their right to essential public 
trust resources, by permitting, encouraging and otherwise enabling continued exploitation, 
production and combustion of fossil fuels."  

 
We cannot afford to continue "business as usual" practices. Now is the time for creative, new 
thinking and bold actions. 
 
Tammy Davis 
16556 Canyon Drive 
Fort Bragg, CA 95437 
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Zero Waste: ‘Nil to Landfill’ Is Now a Practical Goal 
Mar 06, 2014 

The push to divert virtually all material from landfills and incinerators is strongest in Europe, but it has 
also gained a foothold in the U.S. Zero waste goals are increasingly being embraced by progressive 
communities and companies that see value in turning waste streams into profit streams. And with more 
than 70 extended producer responsibility (EPR) laws enacted on the state and local level, some with 
industry support, corporate America is becoming a partner in waste reduction. 

Europe is the world’s high achiever when it comes to zero waste. Some municipalities there are well on 
their way to conserving and recovering all the resources that used to be lost to landfills and incinerators, 
without burying or burning any waste at all — the definition of zero-waste established by the 
international alliance on the subject. 

Capannori, Italy, for instance, has earned enough from selling its former “garbage” to recycling plants 
that its zero waste scheme (now at more than 80% diversion) is self-sufficient, and even saved the local 
council more than $2.7 million in 2009. The city has plowed the savings back into further 
waste-reduction efforts.  

Capannori is likely to achieve zero waste by 2020, which is an overall European Union goal. In 2012, the 
European Commission and the European Parliament outlined their ambitions: “By 2020 waste is 
managed as a resource. Waste generated per capita is in absolute decline.” That remains a big challenge, 
especially with Europe’s economic downturn. According to Zero Waste Europe, a non-profit coalition 
bringing together groups and governments, in 2011 the European Union countries were still burning or 
burying 60% of their waste, and recycling or composting just 40%. That’s a long way from the ultimate 
goal, but better than the United States. 

Another early zero waste pioneer is New Zealand. As noted in Paul Connett’s The Zero Waste Solution, 
by early 2005 some 72% of the country’s local councils had established no-landfill targets, and by 2008 
it was adopted as a national goal. New Zealand’s effort later lost momentum, but it has pockets of great 
success, including a 90% diversion rate by the Opotiki District Council. 

American Grassroots Progress  

According to the Environmental Protection Agency (EPA), America recycled only 35% of its municipal 
solid waste in 2011, a considerable improvement from the 6% rate of 1960, but far behind other nations. 
In fact, according to Elizabeth Royte in her book Garbage Land, Americans throw out “more stuff, per 
capita, than any other nation in the world, and 2.5 times the per-capita rate of Oslo, Norway.” The 
latest per-person figure is 4.4 pounds daily (with 1.53 pounds of that recycled or composted).  

And yet achieving zero waste has become part of the national conversation, embraced by American 
corporations with a zeal that would have been unthinkable a decade ago. As the Initiative for Global 
Environmental Leadership (IGEL) noted in its recent report, The Green Sports Movement, professional 
and college leagues and teams have endorsed zero waste concepts with fervor, and many have 
achieved high diversion rates. 

To a significant degree, zero waste in the U.S. is being driven by regional, state and private initiatives, 
including strong corporate participation, without any foreseeable support from Washington. In 
California, the statewide Integrated Waste Management Board has a zero waste goal, as do the 
counties of Santa Cruz, Del Norte, San Luis Obispo and San Diego. California cities voting for zero waste 
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include San Francisco, Berkeley and Palo Alto. Austin and San Antonio in Texas, New York City and 
Seattle are also leaders. 

San Francisco makes an interesting case study, because with partner Recology, an employee-owned and 
locally based waste management company, it is vying to become the first zero waste city in the U.S., 
with a goal of 2020. As recently as 1989, 90% of San Francisco’s garbage ended up in landfills (some 
900,000 tons annually). But now that ratio has been nearly reversed. Among the repurposed waste 
streams in the city are soda cans that have been crushed and baled as raw material for more aluminum 
cans, used construction materials that are reused for new buildings, and food scraps and yard clippings 
(some 400 tons a day) that are turned into compost. 

In some San Francisco neighborhoods, consumers can get a 10% discount off the trash bill for each 
week they don’t put out their garbage cans. If they skip collection day twice in one month, they get a 
20% discount. Businesses can get waste audits, and households can schedule meetings to talk about 
reducing garbage streams. “We’re proud of the 80% diversion rate, the highest in the country, certainly 
of any city in North America,” Mayor Ed Lee told PBS. “And we’re not going to be satisfied with that. We 
want 100% zero waste. This is where we’re going.” 

According to Heather Achilles, an engineer from IBM’s Next Generation Computing Research, “Cities 
have a lot of data related to the collection of trash, including billing, truck routing, frequency of pickup 
and materials taken in. The problem is that there are no standards, so it’s hard to put the information 
together and use it to make good decisions — such as maybe having only one pickup a week instead of 
two, if the collections are going out half empty. Our software takes data from many sources and pulls it 
into IBM’s Smarter Cities computing platform that many cities are already using. The data can be 
analyzed and used to put pilot programs in place for zero waste, if that’s the city’s goal.” 

Many cities perform annual trash inventories known as waste audits, Achilles said, but don’t always 
optimize their use of the information that comes out of them. “We can take that data and produce a 
breakdown that will help identify which waste streams can and should be diverted — like valuable scrap 
aluminum, if there’s enough of it being collected.” The city of Dubuque, Iowa is also working with IBM 
on more efficient waste management. 

According to the Institute for Local Self-Reliance, some 30 years ago, “many solid waste planners 
thought no more than 15% to 20% of the municipal waste stream could be recycled. Today, numerous 
communities have surpassed 50% recycling, and many individual establishments — public and private 
sector — such as office buildings, schools, hospitals, restaurants, and supermarkets, have approached 
90% and higher levels.” The growing zero waste buy-in on the corporate level is impressive. Zero waste 
programs that advanced rapidly in Europe, Canada, Japan, Israel and China have run into business 
lobbying roadblocks in the United States, but that opposition is eroding as companies, realizing there is 
revenue in waste, set their own ambitious waste reduction goals. 

Industries have begun to make striking zero waste claims. General Motors has 110 landfill-free facilities 
worldwide, with 97% of generated waste either recycled or reused — an average of 3% is converted to 
energy, a process not allowed by some zero waste guidelines. For its 109th plant, in Rochester, New 
York, GM spent four years and seven attempts to figure out a recycling process for a stubborn, oily filter 
sludge. The 110th was GM’s 12,000-worker, 5.5-million-square-foot corporate headquarters in Detroit, 
announced in December of 2013. Other U.S. automakers are not far behind. According to Andy Hobbs, 
director of the Ford Environmental Quality Office, 14 of the company’s plants worldwide are “nil to 
landfill.” In 2012, Ford recycled 586,000 tons of scrap metal in North America, and generated $225 
million in revenue through the process. Ten of Honda’s 14 American plants are also zero waste to 
landfill. 



http://knowledge.wharton.upenn.edu/article/zero-waste-nil-landfill-now-practical-goal/ 

 

In something of a milestone, California’s Sierra Nevada Brewing Company, with a closed-loop approach, 
has achieved a 99.8% diversion rate from landfill, incineration and the environment. A number of things 
helped Sierra get there, including reducing packaging and ensuring it was recyclable, capturing and 
reusing carbon dioxide (such as for pressurizing tanks), addressing transportation, and recycling or 
composting nearly all the solid waste produced in the brewing process. 

Founding members of the U.S. Zero Waste Business Council (USZWBC) include the City of Los Angeles, 
Austin Resource Recovery (with a 90% reduction goal by 2040 or sooner), the Walt Disney Company 
(which calls zero waste a “journey”), Raytheon, Earth Friendly Products and the American Licorice 
Company. In March of 2013, the USZWBC issued zero waste business certificates to Whole Foods for its 
achievement at three stores in San Diego County. The stores achieved more than 90% diversion from 
landfill, incinerator and the environment, and that entitled them to a bronze-level award. Sierra Nevada 
was the first to reach the highest level, which is platinum. 

Is Zero Waste Possible? 

Many experts say it’s possible to divert all of America’s waste from its landfills. But such a zero waste 
achievement would require a national consensus involving manufacturers, the federal government, the 
non-profit sector, states, municipalities and consumers. 

“Yes, zero waste is possible, but I don’t think it’s likely,” said Robert Giegengack, a professor in the 
department of earth and environmental science at the University of Pennsylvania. “It’s not a new idea 
— it characterized subsistence agrarian societies for millennia; it was sought as a goal during World War 
II, and it has been resurrected in the last 30 years or so — and we are making progress in getting there. 
People are working together on the common goal, particularly on food waste.” Giegengack pointed out 
that landfill dependence is in many ways a post-World War II phenomenon, as the U.S. switched to a 
disposable society. 

High diversion rates — and even zero waste — are increasingly practical as waste streams are turned 
into revenue streams for companies and municipalities. For companies such as Rubicon Global, 
Terracycle and Heritage Interactive, the prime directive is repurposing materials and keeping them out 
of landfills. “Zero waste is absolutely possible,” said Nate Morris, co-founder and CEO of Rubicon Global, 
which services clients such as 7-Eleven, and Wegmans. Wegmans’ uniforms, for example, are 
transformed into car insulation. “Waste is the biggest piece of low-hanging fruit out there, with bigger 
environmental results than installing solar panels or changing fleets to biodiesel. Eighty percent to 90% 
diversion is possible today.” 

“A future without waste and toxic materials is not just a dream, it’s a necessity,” says the Zero Waste 
Alliance (ZWA), based in Oregon. “Waste reduces the effectiveness of our businesses and harms the 
vitality of our communities.” ZWA counsels companies to “map” their waste streams, identifying 
volume, make-up and sources, and locate opportunities to turn that often-useful material into a 
revenue stream. If your organization wants to compost its garbage stream, is there local infrastructure 
that can accept the material? 

According to Lynn Landes, founder of Zero Waste America, “Under current conditions, it is possible to 
achieve zero waste. It has to be that way, so we don’t burn or bury our waste. Landfills and incineration 
should be off the table. Zero waste is the only practical way of managing our resources — and 
minimizing the harmful results of manufacturing and production.” 

The federal government has zero waste on its radar screen. According to Mathy Stanislaus, assistant 
administrator in the Environmental Protection Agency’s (EPA) Office of Solid Waste and Emergency 
Response, “It’s being discussed at every level, including states, local governments and the corporate 
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sector. We’re seeing a big trend to re-engineer and remanufacture material that would otherwise go to 
landfills. We’re not sure how many companies and organizations have actually adopted zero waste 
policies, but many are set on reusing as many materials as possible.” 

The EPA, Stanislaus said, is “moving the marketplace” by recognizing companies that have voluntarily 
committed to achieving a certain recovery rate — and then achieved that goal. For stakeholders looking 
at zero waste, the agency provides scientific information and risk analysis. “And we’re working on 
streamlining regulations to foster innovation in the recycling realm. We’re providing more certainty for 
manufacturers that reuse materials.” 

The EPA believes that recycling is good for the economy. “If you divert one ton of waste from landfills, it 
pays $101 more than if it were just managed as waste,” Stanislaus said. “There’s a delta of increase in 
salary and wages. And with that same diversion, sales go up $135.” He also noted the value hidden in 
the waste stream, since a metric ton of obsolete cell phones contains 6.6 pounds of silver, more than 
half a pound of gold and almost three tenths of a pound of palladium. Landfill elimination “is a goal we 
want to strive for. If waste goes to landfills, it means we’re not doing a good job of managing it.” 

In July of 2013, Wharton turned its annual human resources lunch into its first-ever zero waste event. 
According to Rafael de Luna III, the associate director of sustainability for Wharton Operations, the 
plates and utensils at the lunch were compostable, and not only were waste bins set up with 
explanatory signage, but three of the five stations had volunteer monitors making sure waste was 
properly directed. That last precaution proved vital. “The stations with monitors had no 
contamination,” de Luna said. “And those without people being stationed were in some cases so 
contaminated with non-compostable material that the contents just ended up being thrown out as 
trash.” 

Wharton is averaging between 75% and 90% diversion rate at its zero waste events. On average the 
school hosts 15,000 annual events, many of which serve food (almost half of the school’s garbage 
stream) and now many of the event planners are working with Wharton Operations to make them zero 
waste. “I approached Amy Reese, the special events manager at Wharton Operations, and asked for an 
audience with the caterers,” de Luna said. “We explained what we’re trying to do, and that we want 
zero waste events to be an option. We don’t think we’ve even scratched the surface of what we can 
achieve with zero waste, and now we’re getting weekly requests for it.” 

“Numerous communities have surpassed 50% recycling, and many individual 
establishments — public and private sector — have approached 90% and higher levels.” 
–The Institute for Local Self-Reliance 

Wharton was the first school within the university to perform a waste stream audit, initially only for one 
of its academic buildings and one of its cafes. Now in its fourth year, the audit program has expanded to 
another Wharton building, and other schools at Penn are doing the same for their buildings. Besides 
food waste, the largest categories are plastic (11%) and Styrofoam (10%) containers, reflecting the large 
amount of takeout meals consumed. Paper in its myriad forms is 18%. After one event, de Luna said he 
found “200 pounds of perfectly good food that was being thrown away,” and the university is taking 
steps to minimize that kind of waste. 

The road to zero waste can be bumpy, says Dan Garofalo, environmental sustainability director for the 
University of Pennsylvania. “Although we’re on a good trajectory for traditional recycling, food waste is 
really a challenge for us right now.” But Penn came up with a comprehensive solution — beginning in 
2010, it began sending four tons of organic waste per week to the Wilmington Organic Recycling Center 
in Delaware, the largest composting facility on the East Coast. 
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“In theory, it’s pretty straightforward,” Garofolo said. “Students scrape waste into compost bins, and 
the material ends up on the loading docks, where it’s collected twice a week by Waste Management. 
Unfortunately, it wasn’t happening.” Garofalo noticed during spot checks that the bins were often 
empty at the end of a shift, and he discovered that although the system was in place, it was poorly 
understood by a kitchen staff with high turnover. “The process had temporarily broken down. And there 
was no feedback loop to report when it wasn’t working.” The university facilities and dining staff 
worked together over the winter break to get the system back on track – first by holding a training 
program for all kitchen staff and cafeteria managers, and then implementing a program for regular 
review and quality control. 

Composting has been a trial and error process at the university, with some early experiments in on-site 
processing failing (in part because of challenges in finding on-campus uses for the end product). Now, 
Garofalo says, BiobiNs (locally made containers based on a design licensed from an Australian company) 
are used to store organic waste in an aerobic and odor-free state before it’s collected. 

The university uses its own garbage compactor trucks to collect municipal solid waste in the morning 
and recycling in the afternoon. “I’m confident that what is supposed to get recycled actually does,” 
Garofalo said. Meanwhile the university purchasing department is “doing an incredible job” of reducing 
packaging for office supplies and other projects. A printer management project, using consultants, has 
greatly reduced the amount of campus paper waste. And students are being recruited through a 
program called Rethink Your Footprint that includes the distribution of reusable water bottles and 
coffee cups. As part of the campaign, student Eco Reps set up a mini-bin challenge. At one Penn 
zero-waste event, QuakerFest 2013 (staffed by student volunteers), 600 pounds of waste was diverted 
by the 1,400 participants, and only 37 pounds ended up in landfills. 

The university’s overall recycling rate, if construction waste diversion is included, is 50%. Total waste to 
landfill is going down 2% per capita annually. The University of Pennsylvania does not yet have a zero 
waste goal, but it’s heading in that direction. 

Extended Producer Responsibility 

Zero waste made a giant leap forward in 1990, when the Der Grüne Punkt (“Green Dot”) program was 
first enacted in Germany. It made practical the tough national packaging law passed the following year 
in response to a growing landfill crisis. The law requires companies to either take back their own 
packaging, or (far more likely) pay a licensing fee and have it recycled through a scheme set up by 
Duales System Holding. By 1993, 12,000 companies (often branches of U.S. firms that loaded up on 
packaging at home) had become members. When packaging bears the Green Dot label (now seen in 28 
countries) it can be dropped into household bins (paralleling already well-established recycling 
programs). 

Green Dot gave companies a powerful incentive to reduce their packaging, and that’s exactly what 
happened as what’s known as Extended Producer Responsibility (EPR) spread throughout Europe and 
on to Canada, Japan, Israel, Brazil and other countries. “There are more than 30 EPR packaging laws in 
Europe alone, many of them in place for more than 20 years,” says Scott Cassel, CEO of the Product 
Stewardship Institute (PSI), a U.S. organization that focuses on sustainable end-of-life management for 
waste streams. In the 1990s, EPR remained below the radar in the U.S., with only a few determined 
advocates pointing to the success of the German program. Bette Fishbein of the group INFORM, one 
such pioneer, wrote in 2000, “Since it is the producer that decides how products are designed, providing 
industry with a direct economic incentive seems the most efficient and effective approach [to reducing 
waste].” 
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PSI has been working to change the U.S. status quo. According to Cassel, Massachusetts’ director of 
waste planning from 1993 to 2000, “I came to the conclusion that a key barrier for state waste 
programs was financing — there wasn’t enough money in the system. And so I decided to start an 
institute aimed at bringing the EPR concept to the U.S.” That led to PSI’s founding in 2000 as a joint 
project with the state of Massachusetts. Its first forum that year brought together 100 government 
officials from 20 states. According to Cassel, 32 states now have at least one EPR law, and more than 76 
individual “producer pays” statutes have been enacted. In 2013 alone, nine state or local bills became 
law. EPR programs for electronics are also growing at the state and local level. More than 25 laws have 
already been enacted, spurred in part by horrific images of unsafe dismantling operations in Asia. 

Connecticut is currently working with PSI through the state’s environmental agency to set up product 
stewardship policies. The initial focus, announced in late 2013, will be on carpeting, batteries, packaging, 
pesticides and fertilizers. “Recovering the materials in discarded products helps protect the 
environment, creates jobs and boosts the economy,” said Daniel Esty, former commissioner of the 
Connecticut Department of Energy and the Environment. The prospect for any federal legislation is still 
slim, though there’s been legislative interest in bills on pharmaceuticals and electronics. “Over the next 
five years, I expect the concept to become much more prevalent at the national level,” Cassel said. “It’s 
more efficient to cover all the states with one EPR policy.” 

Today, companies such as Nestlé Waters North America are embracing EPR. “We’ve seen the potential 
power of EPR, and we are bullish on its prospects for recycling in the United States,” said Kim Jeffrey, 
the former president and CEO of Nestlé Waters. When industry signs on, EPR laws can move quickly. 
The paint industry, via the American Coatings Association (ACA), signed on to an initiative sponsored by 
PSI to do something about the 75 million gallons of leftover paint, worth $500 million, that is generated 
annually and usually ends up in landfills or incinerators. Municipalities spend an average of $8 a gallon 
to manage unused consumer paint. The first state law — with manufacturers responsible for collecting 
and processing waste paint — was enacted by Oregon in 2009, but Cassel says another seven to 10 
states are likely to pass similar laws, and seven (including Oregon) already have. 

The path isn’t always smooth — ACA sued California’s environmental agency in 2012, claiming that it 
had overreached in implementing its paint EPR statute by requiring too much data. According to Alison 
Keane, a vice president of government affairs at ACA, the state’s program was upheld in court, but an 
appeal is underway. “We want regulatory relief, because the law as currently constituted is unnecess- 
arily burdensome,” she said. “But we absolutely remain supportive of EPR laws, and the program in 
California is ongoing as the case proceeds.” Zero waste, said Cassel, “is a concept and a motivator — it’s 
what we all want to see. As we breathe and live, there will always be waste, and getting it down to zero 
will always be a goal.” The good news is that the goal is a lot closer than it has ever been, and an 
increasing number of advocates dare to think that it’s achievable. 

 
 
Visit http://knowledge.wharton.upenn.edu/article/zero-waste-nil-landfill-now-practical-goal/ to 
download booklet 
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ON MARCH 22, BERKELEY’S CITY COUNCIL

UNANIMOUSLY APPROVED A ZERO WASTE

RESOLUTION — ONE OF THE FIRST IN THE

NATION. THE RESOLUTION OFFICIALLY ADOPTS A

75 PERCENT WASTE REDUCTION GOAL FOR 2010,

AND ESTABLISHES A ZERO WASTE GOAL FOR 2020.

What does Zero Waste mean? 
If it can’t be reduced, reused, repaired,
rebuilt, refurbished, refinished, resold,
recycled, or composted, then it should
be restricted, redesigned, or removed
from production. The goal is to com-
bine aggressive resource recovery and
industrial redesign to eliminate the
very concept of waste. Eventually, the
community’s resource-use system will
emulate natural cyclical processes,
where no waste exists. 

While Zero Waste may seem like an
ambitious aim, Berkeley’s history is full
of people taking chances on new ideas.
The idealism that seems to thrive here
has produced many tangible demonstra-
tion projects that have helped spawn
programs in cities across the globe.

For example, over thirty years ago,
the Ecology Center pioneered curbside

residential recycling. Much has changed
since those early days, when a single
flatbed truck roamed the streets collect-
ing bundled newspaper. Today, Berkeley’s
recycling programs (residential, commer-
cial, and drop-off) are a multimillion-
dollar enterprise providing over 40
green-collar jobs and saving nearly
20,000 tons of resource-rich material
from the landfill. Curbside recycling
has gone from a “crazy” vision to an
environmentally sane, mainstream
service offered across the country.

While citizens of Berkeley may
take pride in our lengthy and persistent
commitment to reducing waste, con-
serving resources, and creating jobs,
much remains to be done. Berkeley
has yet to reach the 75 percent diver-
sion goal set by the voters of Alameda
County under 1990’s Measure D. We
need to continue innovating if we
hope to edge closer to the Zero Waste
future the Berkeley City Council
envisions for 2020.

WHAT MAKES BERKELEY DIFFERENT?
Unlike most of our neighboring

communities, Berkeley possesses its
own recycling and solid waste facility,
which is operated by the city and
three local nonprofits — the Ecology
Center, Community Conservation
Centers (CCC), and Urban Ore. This
unique situation offers many impor-
tant benefits. Local control allows for
higher environmental standards and
greater efficiency, as well as familiarity
with our own waste stream. Costs for
these services are kept low, and good
green-collar jobs remain in the city
rather than being sent elsewhere or
automated out of existence.

Other East Bay cities contract their
solid waste programs out to corporate
waste haulers, who transport their
garbage and recycleables to large-scale
regional facilities, where little is
known about what actually happens
to it. Because Berkeley’s solid waste
program is in-house, we get to decide
what happens with our materials.

Continued on next page.

BERKELEY ADOPTSZeroWasteGOAL!
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STAYING TRUE TO THE VISION 
As an example of local control,

Berkeley voters mandated that 
collected recyclable materials be put
to their “highest and best use.” This 
is why we sort glass into three color
camps — green, brown, and clear —
while many other recyclers have
eliminated this step. The bottles we
collect are melted down and turned
into bottles again at a regional foundry.
Some end up back in Berkeley at
Pyramid Brewery.

The energy and resources that went
into making the glass in the first place
are conserved. When glass of different
colors is mixed and melted, a murky
color results that is unfit for new bottles.
Mixed glass can be “down-cycled” into
asphalt or fiberglass insulation, but
often it is used instead of dirt as
“alternative daily coverage”— the
sandy covering heaped over trash at
the landfill every day to keep flies and
odors down. But when Berkeley’s 
residents place glass bottles in their
recycling bins, they can be sure those
bottles actually get recycled and don’t
end up in the dump. 

FOR-PROFIT VS. NON-PROFIT
In 2001, the Ecology Center tran-

sitioned its fleet of recycling trucks to
run on biodiesel, an alternative fuel
made from recycled restaurant grease.
Later, Berkeley’s garbage trucks, school
buses, heavy equipment, and fire trucks
also made the switch to biodiesel. This
significantly lowered asthma and cancer-
causing emissions released by our fleets
as well as the city’s dependence on
foreign oil. Had Berkeley’s recycling
program been handled by corporate
haulers, such a forward-thinking ini-
tiative would never have gotten off
the ground. Unlike the Ecology Center,
corporate waste haulers are rarely
proactive on issues unrelated to their
bottom line, such as air quality and
vehicle emissions.

Furthermore, for-profit solid waste
companies such as Waste Management,
Inc. or BFI own landfills. They charge
per ton for every scrap of waste that
goes to the landfill; therefore they have
a financial interest in communities

continuing to generate large quantities
of garbage. It is a core part of their
business. They also offer recycling serv-
ices because most cities demand it, but
minimizing waste is not their mission.

JOBS & REVENUE STAY IN BERKELEY
Because Berkeley’s solid waste

operation is locally based, the jobs
generated by the city’s waste stream
remain local. The city has its own
fleet and unionized crew, as does the
Ecology Center and the Community
Conservation Centers (CCC). A model
“green-blue” partnership, recycling is
an environmental endeavor that pro-
vides local, good-paying, green-collar
jobs. Recycling helps support the local
nonprofits, businesses, and community
agencies that partner with the city to
handle discards. 

Between the Ecology Center and
CCC, Berkeley’s institutional recycling
programs constitute a multi-million-
dollar industry. This money stays
here; it doesn’t leave in the form of
shareholder profits or CEO bonuses.

COMMUNITY RECYCLING SAVES $$$
Even with all the extra steps

required — sorting, baling, cleaning,
and selling of those bottles, cans, and
papers — recycling remains a cheaper
alternative than paying landfill fees,
thanks to the income generated by
selling the materials. Recycling con-
tradicts the myth that communities
must choose between jobs and the
environment. Recycling creates jobs
while costing the residents less. 

BERKELEY UPS THE ANTE
In 1976, Berkeley was the first

city to officially include household
recycling in its solid waste manage-
ment plan. In 1984, the citizens of
Berkeley passed a ballot measure that
set a recycling goal of 50 percent. 
At the time, many people said this
was an impossible goal. 

Five years later, the California leg-
islature passed AB939, the California
Integrated Waste Management Act,
which required each county to reduce
the tons of garbage sent to landfill by
50 percent compared to their 1990
base level, by the year 2000. AB939
also established stiff penalties for those
that failed to meet that goal. In 1990,
Alameda County residents passed
Measure D, a ballot initiative that 
created a disposal fee at county land-
fills to help pay for recycling programs
as well as establishing a 75 percent
countywide diversion goal for 2010.
Pushing the commitment to waste
reduction to its natural conclusion,
this year the Berkeley City Council
approved a goal of Zero Waste by 2020.

HOW ARE WE DOING?
“Diversion” refers to how much

of a city or county’s waste — waste
that would otherwise end up in the
landfill — is recycled, reused, or not
generated in the first place. In 1990,
Berkeley was generating an estimated
188,000 tons of garbage a year. In
2003, due to increased population
and economic activity, that calculated
figure had risen to 219,000 tons.
However, only 105,000 tons were
reported as garbage sent to landfills,
resulting in a 53 percent diversion rate.

Waste Generated in 2003
(219,000 TONS)

27%
REDUCED & REUSED

47%
SENT TO LANDFILL

19%
RECYCLED &
COMPOSTED

7%
EXCLUDED

Continued from previous page.
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The remaining 114,000 tons were
recycled, composted, excluded, or
assumed to be eliminated from the
waste stream or diverted to destina-
tions such as yard sales and thrift
stores. While we have now officially
surpassed the state and county’s 50
percent diversion rate, we are only
actually recycling or composting
through measurable programs about
19 percent of the total calculated 
generated waste. We can do better.

The good news is that we have
strong programs and have made
steady progress. The curbside recycling
program has grown significantly over
the last decade and the composting
programs have almost doubled in just
the last four years. 

By having a local solid waste and
resource recovery system, Berkeley has
been able to closely track the materials
that pass through our transfer station
and to fine-tune our waste management
plan to our specific waste stream. Our
Cash for Trash study shows that there
are very few bottles and cans left in
the waste stream. However, fully 22
percent is recyclable paper, and 43
percent of what is left in household
“waste” is compostable!

Berkeley is currently developing a
plan to reach the next benchmark set
by the county: 75 percent diversion.
Composting more material will be
central to the plan.

ZERO WASTE
We at the Ecology Center envision

a future without waste. Some people
say that zero waste is a dream that
can never be achieved. This is the
same refrain we heard when the
Ecology Center insisted that resi-
dential curbside recycling could
save money, recover resources, and
create jobs. This begs the question: 
If you are not for zero waste, then
how much waste are you for?

A few barriers stand in the way
of Berkeley’s 2010 goal of 75 percent
diversion. Much waste flows from
construction and demolition operations,
and recycling participation is low in
apartment buildings. We also have no
control over manufacturers’ choices
to make un-recyclable products with

extraneous packaging. These obstacles
and others can be overcome with 
the same imagination and dedication
Berkeley residents displayed over thirty
years ago, when a group of volunteers
put their vision to work, and the mod-
ern recycling movement was born.

KITCHEN SCRAPS AT THE CURB
How can we capture the kitchen

scraps and other compostables that are
currently in household garbage cans?
Compostable materials need to be col-
lected weekly; Berkeley does not want
to generate new odors with our per-
ishable discards. But weekly collection
involves more trucks and drivers on
the road, which means more expense.
Or does it?

If residents placed all compostable
material (yard debris, kitchen scraps,
soiled paper) into the green cart, yard
debris and food scraps could be col-
lected weekly at the curb. Some
neighboring cities are already doing
this. Our recycling would continue to
be collected weekly in three streams,
as it is now: paper in one stream,
cardboard in another, and containers
in the third. The remaining rubbish in
the gray cart could then be collected
every other week.

In this plan, those trucks and
drivers currently picking up trash
weekly would shift to picking up food
and yard debris, and drivers currently
picking up yard debris biweekly would
shift to picking up rubbish biweekly.
Without the food waste, the remaining
garbage would be mostly dry rubbish
— plastic film, packaging, broken
ceramics, etc. — and therefore could
sit for two weeks without problem.
Weekly rubbish collection could still be
offered for those with special needs.
The same number of trucks and basic
resources would be dedicated, but a
considerable tonnage would be taken
out of the garbage stream and redi-
rected into the compost stream. 

THE PROBLEM WITH SINGLE STREAM
Some municipalities have added

food waste to the weekly pickup by
commingling recyclables: combining
cardboard, paper, glass, aluminum,
and plastic in a single cart. With this
approach (called “single-streaming”),
the quality of the recyclable materials
is significantly downgraded. Glass gets
broken, making it hard to sort. Paper
gets glass bits in it, which can destroy
paper-processing mills. With single-
streaming, the cost of collection is
reduced, but the new carts and trucks
are expensive, sorting and processing

costs are increased, and the revenue
from material sales is reduced due to
the degraded quality of the materials.

While more tons are collected, less
of it may actually end up recycled.
We don’t want to compromise the
quality of our recycling in order to 
add the compost program. To meet
Alameda County’s 75 percent 
diversion goal, we’ll need both. RC

What’s Left in Berkeley’s
Household Waste?
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FOOD SCRAPS
Composting turns kitchen scraps into soil 
conditioner. It improves fertility, helps soil retain
moisture, and reduces runoff. The average 
composting household diverts 750 pounds per
year from the landfill. The following services 
are available to Alameda County residents
who want to begin composting: discount com-
post bins, how-to brochures (in English, Spanish,
and Chinese), master composter classes, hands-on 
workshops, and a free video entitled “Do the Rot
Thing: The Simple Art of Home Composting.”

• Call the Composting Information Rotline: 444-SOIL

YARD WASTE AND WOODY WASTE 
About one fifth of a typical Berkeley resident’s discards are
plant debris. The City of Berkeley collects plant debris every
other week in biodegradable paper bags or green plant
debris carts. Grass clippings, leaves, pruning, brush, and
unpainted wood scraps can be tossed into these containers,
and the discards will be turned into compost and mulch
for agricultural uses. After the holidays, Christmas trees
may be placed at the curb next to the plant debris cart. 

• For more info or to order a cart, call 981-7270

SHOES
Nike’s Reuse-A-Shoe Program gives worn-out athletic
shoes new life as sporting surfaces. The shoe components
are transformed into ball fields, weight room flooring,
running track, basketball courts, tennis courts, and 
playground surfacing. 

• Drop off your athletic shoes at Transports: 655-4809

What you can do with all that good stuff you want to get rid of

GetWise WITH YOURWaste!

CLOTHING
Over four million tons of post-consumer textiles enter the waste
stream every year, and most of it goes to the landfill. The fol-
lowing businesses accept used clothing for rags, reuse, or resale:

• CCC: 524-0113
• Goodwill: 534-6666
• Square Meals Project: 649-8154
• Urban Ore: 841-SAVE 

COMPUTERS AND ELECTRONICS
The Alameda County Computer Resource Center recycles
and/or refurbishes computers, monitors, laptops, keyboards,
mice, cell phones, pagers, modems, cables, circuit boards,
hard drives, copy & fax machines, printers, scanners, hand-
helds, televisions, VCRs, radios, tape players, video games,
electric typewriters, generators, radio transmitters, walkie
talkies, speakers, cables, wires, CDs, laser disks, jewel cases,
diskettes, video tapes, audio tapes, cathode ray tubes 
(CRTs), and tools such as nail guns, circular saws, and 
soldering tools. Read more about ACCRC on page 6.

• ACCRC at 528-4052.

PAPER, PLASTIC, BOTTLES, AND CANS
The Ecology Center picks up recyclables in bins left at the curb.
We accept glass beverage bottles, glass food containers, glass
jars, glass soda bottles, aluminum cans, aluminum foil and
pans, cat and dog food cans, food cans, soda cans, tin cans, 
and #1 and #2 plastic narrow-necked bottles. We also 
accept cardboard, catalogues, cereal boxes, computer 
paper, cracker boxes, junk mail, magazines, mixed 
paper, newspaper, phone books, and white paper. 

• To order recycling bins, call 527-5555
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Less Waste Equals:
• Less landfill eating up open space 

• Decreased cost of waste handling and disposal

• Less energy and water used to process virgin products

• Less wilderness decimated for resource extraction

• Fewer landfill leaks contaminating groundwater

• Less foul-smelling, flammable, landfill gases 

contributing to global warming

• More jobs 

Visit Alameda County’s best 
guide to recycling and reuse:

www.STOPWASTE.org
Or call: 

1-877-STOPWASTE

CELL PHONES AND
RECHARGEABLE BATTERIES
An estimated 500 million used cell phones will be 
stockpiled and awaiting disposal in 2005. Cell phones
can be shipped to a facility where they are either 
refurbished or recycled. Both working and non-working
cell phones can be taken to:

• ACCRC: 528-4052
• CCC: 524-0113

In addition to cell phones, these businesses accept the
rechargeable batteries found in cordless electronics:

• ATT&T Wireless: 486-0668
• Office Depot: 525-0176

The nickel, iron, and cadmium in the batteries are
reclaimed for use in stainless steel production or to
make new batteries.

APPLIANCES
Your old refrigerators, freezers, air conditioners, 
washers, and dryers can be recycled at: 

• Berkeley Transfer Station: 981-7270
• J. Caseber Washers and Dryers: 548-4419
• CCC: 524-0113

Typically, recyclers will charge a fee for the proper 
disposal of freon, a hazardous material found in 
refrigerators, freezers, air conditioners, and water 
coolers. Take your small, working appliances to:

• Urban Ore: 841-SAVE
• The Square Meals Project: 649-8154

ODDS & ENDS

Used Sporting Equipment
• Sports4Kids Swap Shop: 868-1591
• Wilderness Exchange: 525-1255

Bicycles & Bike Parts
• Missing Link: 843-4763
• Tinker’s Workshop: 644-2577
• Recycles Bike Shop: 665-1889

Mattresses & Box Springs
• Berkeley Transfer Station: 981-7270 

Toys, Games
• Goodwill: 534-6666

Books, Music, Videotapes
• Berkeley Public Library: 981-6100 

Shipping & Packing Material
Most shipping and packaging stores will accept 
and reuse packing peanuts and wrapping material. 

Office Supplies, Art Supplies, Zippers,
Fabric, Buttons, Beads, etc.

• East Bay Depot for Creative Reuse: 547-6470

Furniture, Cabinets, Housewares, Collectables,
Art, Doors, Windows, Sinks, Tubs, Lumber, Bricks,
Lighting, Locks, Tools, and Motors 

• Urban Ore: 841-SAVE
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CLOSING the LUBE LOOP:

Motor Oil
Recycling

Treasure &Training in

Hi-Tech Trash
The Alameda County Computer Resource Center (ACCRC) embodies the recycling spirit 

at its very best: resourceful, environmentally responsible, and beneficial to those in need.

ACCRC: 1501 Eastshore Highway  • (510) 528-4052  • www.accrc.org
When old computers are dropped off at ACCRC, the employees and

volunteer technicians fix the equipment and donate it to people who
cannot afford to buy similar technology. Each year ACCRC recycles 
up to 15,000 computers and donates an average of 100 refurbished
computers per month to schools, nonprofits, and low-income people. 
Even Cuba’s medical system has benefited from ACCRC’s computers! 

AACRC also bridges the digital divide by providing free computer
training to local, low-income people. Interns learn how to fix and 
identify computer parts, install and use Suse Linux, and identify the
quirks and capabilities of various models. Volunteer technicians produce
5 to 30 computers a week by rebuilding old machines. 

Donated equipment that is beyond repair is recycled responsibly.
Machines are stripped of useful parts, and the remaining glass, metal, 
and plastics go to raw-materials recyclers. Nothing goes to Asia, where
electronics recycling is notoriously toxic. A handling fee is charged for
most types of equipment, which covers transportation, domestic scrap 
plastic and metal recycling fees, and the logistics associated with hazardous
materials. We think manufacturers should pay for this, not residents!

Motor oil never wears out. It just gets dirty.
Once water and contaminants are removed
from collected used oil, it is given new life as
a “re-refined” base oil.

When motor oil leaks from trashcans or is
poured onto the ground or into storm drains, it
can contaminate soil, groundwater, streams, and
rivers. By recycling it, you protect the environment
and conserve energy and natural resources.
Producing motor oil from re-refined stock requires
less energy than making it from crude oil.

According to the California Oil Recycling
Enhancement, oil manufacturers must pay the
state 16¢ for each gallon of lubricating oil sold in
California. Individuals who recycle get paid 16¢ 
for every gallon of used motor oil returned to a
Certified Used Oil Collection Center.

Testing has confirmed that re-refined oil performs
equal to virgin oil, and the price is also comparable.
Re-refined oil certified by the American Petroleum
Institute complies fully with carmakers’ warranty
requirements and is subject to the same stringent
refining, compounding, and performance standards
applied to virgin oil products.

The California Highway Patrol, the County of Los
Angeles, the City of Sacramento, CalTrans, the City of
San Francisco, and Ventura County all use re-refined
oil in their fleets. Strengthen the recycling loop by
buying recycled product. Ask your local auto supply
store or oil change business to carry re-refined oil.

Certified Used Oil Collection Centers: 
• Art’s Automotive • Firestone
• Berkeley Transfer Station • Kragen Auto Parts
• Jim Doten’s Honda • Oil Changers
• Jiffy Lube

The majority of consumer products cannot be recycled. That’s why 
the other two “R”s — reuse and reduce — are so important.

FURNITURE: Buy furniture with washable slipcovers. Fabric stores 
have lists of seamstresses who can make custom slipcovers for 
your old favorites. Reupholster, repair, and refinish.

FOOD PACKAGING: Buy in bulk, bring your own bags, and buy 
concentrated drink mixes, juices, and cleaners. Purchase items 
packaged in refillable containers, recyclable materials, or minimal 
packaging. Bring a cloth bag or a backpack when you shop.
Store leftovers in reusable storage containers.

PAPER: Make double-sided copies, use email, and avoid unnecessary print-outs. Print on the
backside of used paper. Turn used paper into notepads. Remove your name from mailing lists.

DISPOSABLES: Avoid single-use or disposable products like disposable razors, pens, lighters,
foam/paper cups, plastic utensils, cameras, and batteries.

APPLIANCES: Before buying, determine if a product is designed to be discarded when it 
malfunctions. Spending more to buy a quality product may save money in the long run.

TOOLS: Borrow or rent items such as power tools and motorized yard equipment from
Berkeley’s tool lending library.

TREASURE HUNT: Shop at thrift stores, consignment shops, garage sales, flea markets,
and antiques shops.

MATERIALS EXCHANGE: The East Bay Depot For Creative Reuse is one place to find or
donate almost anything that is useful, clean, and non-toxic.

It’s Not Waste’til YouWaste It!

For a free used oil recycling kit, call 525-1630.
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As SF Gate columnist Mark Morford writes, “Thank God... for modern ultraconvenience. Thank God for the corporate 
household-product industry, so thoroughly glutted on excess merchandise and overinvention they can’t possibly think 

of things we actually need anymore. Who knew you needed a new toilet brush to replace that tough metal one you had 
that lasted years? No one, that’s who!”

And so, in the spirit of those who buy SUVs as oil prices soar and greenhouse gases accumulate overhead, we would like to
honor some of the new products on the market that exemplify defiance and/or denial in the face of great waste. Neither 
cost-effective, necessary, nor environmentally reasonable, these products run short on justification and long on landfill space.

Disposable Toilet Brushes: Clorox ToiletWand and Scrubbing Bubbles Fresh Brush feature single-use heads that click 
on to a flimsy plastic handle. Clorox advertises, “You can do something you’ve never done before: toss the ick away for good!”
The Scrubbing Bubbles marketers aim their pitch squarely at the 1950s housewife in all of us when they coyly suggest that 

ordinary toilet brushes “can hold onto germs when you put them away.” Fresh Brush, which degrades into a pulpy, chemical
flotilla in the toilet, has even trademarked this eco-conscious phrase for the new millenium: “Flush the Mess Away.”

Disposable DVDs: With Flexplay’s disposable DVD, consumers have 48 hours after opening the package to watch movies
before an oxidation process renders the disks unusable. Flexplay uses the language of perishability that worked so well for 
mass-produced beer: “Unopened discs stay ‘fresh’ in the package for about one year.” Unfortunately for the makers of Flexplay,

consumers burdened by rental returns and late fees already have an alternative. It’s called Netflix — one of several tried and 
true movie reuse programs..

Disposable Dishcleaning Products: Dawn Wash ‘n Toss and Palmolive DishWipes, single-use dish pads injected with
detergent, are the latest revolution in dish technology. Both come in big tubs made from virgin plastics and are marketed as

means to “simplify your life.” Apparently, simplification in this case involves spending more and generating more trash. Thanks
to “durable tri-layer construction,” DishWipes “last a full load of dishes.” Since when did “durable” describe something that 

only survives a single dishwashing?

The recycling crew picks up your recycling bins from the curb
and empties the contents into two separate compartments
in the truck — one for containers and one for fibers. When
they have finished their route, the crew transports your
materials to the Berkeley Recycling Yard, where they are
off-loaded into two processing streams.

The fiber stream is sorted by hand into mixed paper, newspaper,
and cardboard on a specially designed conveyor system. It is
then compacted into bales for shipment.

The mixed paper and newspaper is exported to China, where
it is made into newspaper or boxboard, the material from
which shoe and cereal boxes are made. Cardboard is trucked
to a mill in Washington, where it is made into new cardboard.
Sometimes it is exported to China for the same purpose.

Containers are sorted into commodities (glass bottles, tin cans,
aluminum cans, and plastic narrow-necked bottles) on a 
partially mechanized conveyor system. Tin is separated from
aluminum by a large magnet and an eddy current separator
– a type of electromagnetic field that repels aluminum,
blowing cans onto the aluminum conveyor. Plastic bottles
are pulled off the conveyor by hand, and the remaining glass
is hand-sorted into three color categories.

1

2
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Where Do My Recyclables Go?

TheWastie Awards:The latest landfill-bound products

Tin cans are compacted into bales and trucked 
to Schnitzer Steel in Oakland, where the metal is 
shredded and shipped to a steel mill in Tacoma
for manufacture into various products. 

Aluminum cans are compacted into bales and
shipped to Anheuser-Busch. It is then distributed
to smelters, where it is manufactured into new
aluminum cans.

Color-sorted glass is trucked to a “beneficiator”
in San Leandro, where it is cleaned of labels 
and impurities. It is then shipped to factories 
in San Leandro, Oakland, and Lodi and made 
into new bottles. 

Narrow-neck plastic containers are perforated
mechanically and compacted into PET(#1) and
HDPE(#2) bales for shipment. Currently, HDPE
bales are exported to China to be made into
benderboard (flexible garden border) and other
products. PET bales are exported to China to 
be made into carpet and other products.
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Since 1969, the Ecology Center has been devising ways to move
Berkeley toward a more sustainable future... one that includes
clean air, zero waste, lots of delicious, organically grown produce,
and an informed, empowered citizenry. 

You may know us as the nonprofit that collects your curbside 
recyclables, but we do so much more!

Berkeley’s Farmers’ Markets, all three, rain or shine, all year round.

Terrain Magazine, an environmental publication full of thoughtful,
locally-relevant articles, available at area stores and cafes.

Free and low-cost classes, films, and book signings.

The Environmental Resource Center and Hotline, where the public 
can get accurate and in-depth information.

Eco-Calendar, a comprehensive list of environmental and social 
justice-related classes, events, and actions.

Farm Fresh Choice, a program that makes fresh, affordable produce and
nutrition information available to residents of South and West Berkeley.

The Ecology Center Store, where you can find environmental, social
justice, gardening, and children’s books, in addition to gardening sup-
plies, recycled goods, and products for environmentally-friendly living.

I want to support the
ECOLOGY CENTER’S GREAT WORK! 
Where do I sign up?
Individual donations make it possible for the
Ecology Center to continue our work, guiding
Berkeley toward a healthier, greener, more just
future and serving as a model for what other
cities can do.

Please join us and become a member!
Use the enclosed envelope or donate online at:

www.ecologycenter.org /donate

Membership Benefits include:
Subscription to Terrain Magazine
10% Discount at the Ecology Center Store
10% Discount at Ecology Center Farmers’
Market Booth
Borrowing Privileges at Ecology Center Library
Discounts on Sustainable Living Classes

RECYCLING HOTLINE: 510 . 527. 5555 GENERAL INFORMATION: 510 . 548 .2220 www.ecologycenter.org

Recycling News & Information from Berkeley & Beyond!

Zero
FUTUREwaste!
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DISRUPTING THE WORLD’S OLDEST INDUSTRY



S P O N S O R S  

The Initiative for Global Environmental Leadership (IGEL), Rubicon Global and 

Knowledge@Wharton have partnered to create this special report on business 

and the environment. 



I N T RO D U C T I O N 

Disrupting the World’s Oldest Industry

Nature wastes nothing. Human beings are less frugal. We have been generating 

garbage for thousands of years, and are only now starting to confront the reality 

that our waste streams are poisoning the planet.  Governments have begun 

to regulate how we dispose of what we no longer want; large corporations 

are  working to find sustainable solutions that are also profitable; and smaller 

“green” companies and non-profits  are aiming for zero-waste-to-landfill, which 

may be as close as we can come to the example set by nature. This special report, 

sponsored by the Initiative for Global Environmental Leadership (IGEL) and 

Rubicon Global, looks at where we have been, where we are going and how we 

are getting there.

The Commercialization of Garbage� 1
For much of human history, people have found ways to profitably reuse their waste. But the rising 
tide of consumerism that followed World War II brought with it TV dinners, disposable razors 
and an ever-changing stream of new gadgets, clothes and automobiles. It also began to fill the 
world with trash. Encouraged by environmental legislation, and financed by Wall Street, large 
corporations were created to make the garbage disappear. Years later, and billions of dollars 
richer, these giants are looking for ways to join the “green revolution.”

The Elimination of Garbage� 5
At the start of the 21st century, new companies began to tackle the environmental problem 
created by the country’s fast-accumulating trash. Rather than generating revenue from the use 
of their own landfills and other assets, these pioneers began creating profits for themselves by 
sharing savings with their customers. Data is at the heart of these approaches, which range from 
local to international. All are working to dramatically reduce, and possibly eliminate, the need for 
landfills. 

Zero Waste: ‘Nil to Landfill’ Is Now a Practical Goal � 9
The push to divert virtually all material from landfills and incinerators is strongest in Europe, 
but it has also gained a foothold in the U.S. Zero waste goals are increasingly being embraced 
by progressive communities and companies that see value in turning waste streams into profit 
streams. And with more than 70 extended producer responsibility (EPR) laws enacted on the 
state and local level, some with industry support, corporate America is becoming a partner in 
waste reduction. 
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FOR MUCH OF HUMAN HISTORY, people have found 

ways to profitably reuse their waste. But the rising tide 

of consumerism that followed World War II brought with 

it TV dinners, disposable razors and an ever-changing 

stream of new gadgets, clothes and automobiles. It also 

began to fill the world with trash. Encouraged by environ-

mental legislation, and financed by Wall Street, large cor-

porations were created to make the garbage disappear. 

Years later, and billions of dollars richer, these giants are 

now looking for ways to join the “green revolution.”

It’s not surprising that the ancient Romans, who 
engineered the world’s first sewage system, also created 
the first landfill, a mammoth mound of broken pots that 
eventually stretched more than half a mile across at its 
base and rose in terraces to a height of more than 135 feet. 
This small mountain of refuse was so skillfully constructed 
that today, more than 2,000 years later, archaeologists 
are carefully exploring its 55 million amphorae, many still 
with legible inscriptions, to learn all they can about the 
civilization that built Monte Testaccio (“Broken Pot Hill.”)

The citizens of ancient Rome were effectively the first 
recyclers, but they were not always so fastidious about 
their trash. Dumping garbage out of windows was common 
enough around the Coliseum to warrant legal remedies. 
But the laws were no match for the convenience of street 
dumping and the practice persisted.

Waste disposal has gone through several cycles of since 
those days in Rome, and today there is a rising trend 
away from the equivalent of the mound of pots — i.e. huge 
landfills — and toward a way of recycling that more than 
pays for itself. 

It’s been a long road. A millennium after the terraced 
landfills, what had been a nuisance in ancient Rome 
turned deadly in medieval Europe, as accumulating waste 
provided a breeding ground for flea-infested rats carrying 
the bubonic plague. As the Black Death raged through 
Europe, governments finally began to regulate waste 
disposal. People still tossed trash out of windows, but now 
provisions were being made to remove it. In England, King 
Edward III ordered all refuse raked from streets and alleys, 
loaded onto carts and removed once a week. In medieval 
Germany, those who brought produce into the city were 
now required to carry their customers’ garbage out.

NEW PROBLEMS, NEW SOLUTIONS. 

To feed the growing urban centers of 19th century 
America, U.S. farmers turned to manufactured fertilizer, 
thereby destroying an important market for the natural 
fertilizers found in urban waste: hay, “night soil” (human 
feces), food scraps and horse droppings. 

Scavengers took over, combing through the cities’ trash and 
becoming the oppressed recyclers of their day. Rags, bottles, 
rubber, horse carcasses, food scraps — all were scavenged 
and either sold or consumed by the desperate poor.

The plight of these impoverished foragers did not go 
unnoticed. Reformers began to advocate change, hoping 
to quell social unrest among the poor, and to prevent the 
spread of disease within and beyond the slums. Noting 
the deplorable conditions of “pestiferous stench and filth” 
in which the scavengers themselves lived, the New York 
Association for the Improvement of the Condition of the 

The Commercialization of Garbage

Robert Moses … transformed the 
foul-smelling Corona Ash Dump, 
immortalized in The Great Gatsby, into 
the site of the 1939 World’s Fair.
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Poor noted, “Though the poor may fall in greater numbers 
because of their proximity to the causes of disease … the 
rich, who inhabit the splendid squares and spacious streets 
… often become the victims of the same disorders which 
afflict their poorer brethren.”

Eventually, the reformers succeeded. In 1866, New York 
State passed the Metropolitan Health Bill, which regulated 
and professionalized sanitation. Similar laws were enacted 
in other states as well. 

It is no accident that these new regulations emerged in 
the wake of the Civil War. According to Heather Rogers, 
author of Gone Tomorrow: The Hidden Life of Garbage, 
the war brought about “a new scale of battle-related 
industrialization,” which led in turn to rising urbanization. 
As the fighting ended, factories began to churn out 
manufactured products for citizens on a massive scale, 
triggering mass consumption and drawing workers into 
rapidly growing urban centers. And with less time to repair 
what was broken, and less space to store what might later 
be re-used, these urban dwellers began generating huge 
amounts of trash.

A new profession, sanitation science, emerged to deal 
with this new and growing problem, and reform-minded 
“sanitarians” set about finding solutions. Foremost among 
them was Col. George E. Waring, Jr., who assumed 
command of New York City’s Street Cleaning Department 
in 1895. During his brief tenure, Waring created an 
efficient system of sanitation that cleaned the streets and 
extracted whatever value could be found in the garbage 
that was collected. 

New Yorkers of the time were required to separate their 
garbage and to put a “call card” in the window when it was 
ready for collection. A highly disciplined and well-paid army 
of licensed workers known as Waring’s White Wings (for 
the starched white uniforms they wore) collected the trash 
and brought it by barge to a processing center on Barren 
Island in Jamaica Bay. Workers at the center picked out 
items of value as they whisked by on a 104-foot conveyer 
belt. Organic waste was cooked and compressed into 
fertilizer and grease, which was used to make soap and 
candles, among other products. 

The Barren Island processing center remained in 
operation, profitably reducing New York’s waste until 
1936, when Robert Moses closed it down in favor of 
landfills that actually created land. Among his many 
accomplishments, Moses transformed the foul-smelling 
Corona Ash Dump, immortalized in The Great Gatsby, 
into the site of the 1939 World’s Fair, attracting visitors 
from every part of the globe with its motto “The World of 
Tomorrow” and preserving for future archaeologists the 
detritus of 20th century America.

THE COMMERCIALIZATION OF GARBAGE

In the first years of the 20th century, the world of 
sanitation shifted. Instead of looking for ways to extract 
value from waste, those in charge of the nation’s garbage 
focused instead on removing trash from sight as quickly 
and efficiently as possible. Intentionally or not, their 
success supported the growth of a new consumer culture. 
As waste disposal became more proficient, the value 
in waste grew more obscure and throwing things away 
became routine. 

The Great Depression and World War II kept consumer 
culture in check for some time, but once victory 
was declared in 1945, years of pent-up demand and 
manufacturing capability brought consumerism roaring 
back. The baby boom meant a rapid rise in customers, and 
increasingly efficient manufacturing meant an equally rapid 
rise in things people could buy. Companies continually 
introduced new models of everything from cars to hats, 
while advertising stoked the public’s desire for the latest 
fashion. According to historian Elaine Tyler May, consumer 
spending skyrocketed 60% between 1945 and 1950.

The result of all this consumption was an enormous 
increase in the volume of garbage that needed to be 
collected and disposed of. “Sanitary landfills” proliferated. 
Most were located away from population centers in rural 
and often impoverished areas. Within the city limits, 
garbage was used to fill in swampy areas and create new 
real estate.

Kitchen-sink garbage disposals, the modern compaction 
garbage truck, small-scale incinerators for individual 
buildings and numerous other innovations helped sustain 
and fuel the unfettered growth of consumerism for 
decades. But gradually America’s growing waste stream 
began to raise concerns, even in Washington.

In 1976 Congress responded by enacting the Resource 
Conservation and Recovery Act (RCRA), which focused 
primarily on hazardous waste. A statement by the House 
Committee on Interstate and Foreign Commerce explains 
why: “Current estimates indicate that approximately 30 
to 35 million tons of hazardous waste are literally dumped 
on the ground each year. Many of these substances can 
blind, cripple, or kill. They can defoliate the environment, 

According to the EPA, the amount of 
waste going to landfills has declined from 
89% of total municipal solid waste (MSW) 
in 1980 to 54% in 2011.
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contaminate drinking water supplies and enter the food 
chain under present, largely unregulated disposal practices.”

Congress significantly expanded and strengthened RCRA, 
passing the Hazardous and Solid Waste Amendments 
(HSWA) in 1984. According to a history of RCRA published 
by the Environmental Protection Agency (EPA) in 2002, 
the amendments established more than 70 statutory 
provisions requiring EPA action, including an investigation 
of the “environmental soundness of municipal solid waste 
landfills (MSWLFs), and on amounts of waste being 
processed by them.” One of the more significant findings 
in the EPA’s final report was that thousands of municipal 
solid waste landfills “inconsistently used environmental 
controls, and that they posed significant threats to ground 
and surface water resources.” 

The EPA quickly published new goals and 
recommendations for municipal solid waste management, 
but it was not until 1991 that new federal standards 
were established. Among other things, the regulations 
specified design and operating standards, restricted landfill 
locations, required liners and groundwater monitoring and 
required the closing of all landfills that did not meet these 
standards.

According to the EPA, there were 6,500 landfills operating 
in 1988. By 2002, that number had dropped to 2,500. 
This decline did not signal a diminution of waste or of 
landfill capacity. Quite the opposite: in 1985, the country 
produced 166.3 million tons of municipal solid waste 
(MSW); by 2005 the volume had grown more than 50%, to 
253.7 million tons. The average size of America’s landfills 
skyrocketed as their numbers shrank.

GARBAGE GOES PUBLIC

The drop in the number of landfills was due primarily to 
the high cost of meeting the stringent new standards. 
Many small companies and public facilities simply could 
not afford to upgrade their landfills and ended up shutting 
them down. Two large publicly traded companies had the 
resources to buy up and consolidate many of these smaller 
operations, and to create mammoth new state-of-the-art 
landfills that dwarfed all previous facilities. Browning-

Ferris Industries (BFI) and Waste Management Inc., both 
launched in 1968, emerged as the dominant players in 
what had quickly become a new corporate era of garbage 
collection and disposal.

BFI was sold to Allied Waste Industries (AWI) and private 
investors in 1999. Nine years later, a smaller competitor, 
Republic Services, acquired AWI, growing into the second-
largest public waste company virtually overnight. In 
2012, Republic generated $8.1 billion in revenue. Waste 
Management, the largest waste company in the U.S., 
had 2012 revenues of $13.6 billion. Together these two 
companies represent nearly two-thirds of the publicly 
owned waste services sector and about 40% of the total 
United States non-hazardous solid waste services industry.

Both Waste Management and Republic have grown 
strongly over the years. Their business models look similar: 
Each company invests heavily in long-term fixed assets, 
such as trucks, landfills and recycling centers (also known 
as material recovery facilities). These investments generate 
revenue over long periods through customer fees. Once 
the capital investment is fully amortized, much of this 
revenue drops to the bottom line.

While landfills, some of which are observable from space, 
are among the more visible of Waste Management and 
Republic’s assets, they account for just 12% of Republic’s 
revenue and 20% of Waste Management’s. Both 
companies derive the bulk of their revenue (77% and 62% 
respectively) from collection, the use of trucks to collect 
and haul garbage to landfills, recycling centers or transfer 
stations, where material from several areas is consolidated 
before being transported to its final destination.

Traditional waste streams are changing, however. 
According to the EPA, the amount of waste going to 
landfills has declined from 89% of total municipal solid 
waste (MSW) in 1980 to 54% in 2011. During this same 
time period, the amount of material being recycled has 
grown from less than 10% of total MSW to more than 34%. 
With volumes of traditional waste declining, and many 
indicators suggesting that recycling, reuse and perhaps 
energy generation are the growth markets of the future, 
there could be changes in the structure of traditional 
waste handlers. (Waste Management’s total revenue from 
recycling in 2012, for example, was $1.4 billion, about 1% 
of total revenue.)

Waste Management and Republic are now investing in 
material recovery facilities, which in addition to processing 
fees, generate revenue from fluctuating prices for 
commodities like plastics, cardboard, metal, aluminum, 
glass and the like.

In 2012, San Jose announced that it 
wanted to divert 75% of its municipal 
solid waste from landfills and 
increase that percentage over time.
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“We said OK, we’ll do that and we made a significant 
investment [in a recycling facility] and are now processing 
100% of the commercial material that comes out of San 
Jose.” The change has meant an 80% reduction in the 
volume San Jose sends to Republic’s landfill but “we 
have the opportunity to make reasonable returns on the 
recycling facility, too,” Keller notes.

Before building a recycling center in a specific location, 
Republic looks at a number of critical factors, including 
population density and growth, the density of its 
commercial routes in the area, the relative cost of disposal, 
and the local regulatory framework and culture. In San 
Jose, the decision was to make the investment in recycling. 
Every year, says Keller, Republic adds three to five new 
recycling plants to its current inventory of 74 plants. 

“At the end of the day, we are service providers,” Keller 
notes. “We want to provide services that our customers 
demand, and to the fullest extent possible create business 
models that are sustainable and work for both parties.”

Elsewhere, Waste Management is pursuing a number of 
other large-scale strategies aimed at reducing its carbon 
footprint. Its website, in one example, notes, “At about 
130 disposal sites, we use naturally-occurring landfill gas 
to power homes and businesses. Just recently, we even 
developed the technology to convert landfill gas into a fuel 
our fleet vehicles can run on.”

ADAPTATION

Republic Services is approaching the change in the 
marketplace differently. “We believe that our business 
is a local business,” notes Peter Keller, vice president of 
recycling for Republic. “People in Portland, Ore., Seattle or 
San Francisco have a different outlook on life than people 
in Phoenix or Tuscaloosa, Ala. Different communities 
behave differently; not every market is the same.”

Keller points to San Jose, Calif., which for years deposited 
most of its MSW in Republic’s landfill. Then in 2012, the 
city announced that it wanted to divert 75% of its MSW 
from the landfill and increase that percentage over time. 

https://www.youtube.com/watch?v=NXUk0KUCIy0&feature=channel_video_title
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AT THE START OF THE 21ST CENTURY, new compa-

nies began to tackle the environmental problem created 

by the United States’ fast-accumulating trash. Rather 

than generating revenue from the use of their own land-

fills and other assets, these pioneers began creating prof-

its for themselves by sharing savings with their custom-

ers. Data is at the heart of these approaches, which range 

from local to international. All are working to dramati-

cally reduce, and possibly eliminate the need for landfills. 

Today two companies, Waste Management Inc. and 
Republic Services, dominate the waste industry, but a 
large number of smaller players handle about the same 
amount of business as the two giants. As a result, even a 
modest-sized company, such as regional supermarket chain 
Wegmans Food Markets, says it can find itself dealing with 
an unwieldy number of suppliers.

Not long ago, Wegmans had just one person overseeing 
all of its waste management, handling interactions and 
invoices from haulers, recyclers and other suppliers 
throughout the chain’s six-state region. As the company 
grew, says Jason Wadsworth, Wegmans’ sustainability 
coordinator, “There was really no way that one person 
could manage all of that.”

Such problems led to the development of waste brokers 
who could help ease the burden of companies by providing 

a few key services: managing day-to-day interactions 
with suppliers, consolidating invoices and leveraging the 
combined purchasing power of the broker’s multiple 
customers to obtain better pricing for each.

THE BEGINNING OF A NEW APPROACH TO 
WASTE

In 1995, Oakleaf Global Holdings took the broker 
concept in a new direction. Key to Oakleaf’s approach 
was a concept inherent, but largely unappreciated, in the 
broker model: Oakleaf owned no waste facilities of any 
kind — no landfills, garbage trucks, dumpsters or recycling 
plants. It was, in the language of Wall Street, asset-light. 
This asset-light approach did offer two advantages. The 
company could take on huge national customers without 
investing in major assets. And without trucks and landfills 
of its own, Oakleaf could choose solutions for its clients 
from among all the available suppliers in each market.

Using this asset-light approach and fueled by Wall Street, 
Oakleaf grew rapidly, attracting major clients. By 2007, 
Oakleaf was working with 2,500 haulers, employing 650 
people and generating $580 million in revenue. New 
Mountain Capital acquired the company that year for 
$655 million. Later, Waste Management acquired the 
company for $425 million in 2011.

Launched in 2000 to provide comprehensive waste 
disposal, Heritage Interactive is not strictly an asset-light 
company. Its parent, Heritage Environmental Services 
(HES), owns a nationwide network of Treatment, Storage 
and Disposal Facilities (TSDFs) as well as in-house 
transportation services. But Kurt Wirgau, director 
of international business development for Heritage 
Interactive, stresses that location is the determining factor 
in whether or not his company makes use of HES assets. 
“Using HES assets gives us a distinct advantage in the 

The Elimination of Garbage

“Our goal is moving all of our material 
into something more sustainable than 
a landfill by 2022.” 

—	 Nate Morris
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marketplace, but whenever necessary we use a network 
of independent audited and approved service providers,” 
he says. Heritage Interactive itself owns a single recycling 
plant in Iowa City, Iowa constructed for the benefit of a 
client in the area.

Cost reduction drives Heritage Interactive’s business 
model. Because the company shares whatever savings it 
can find with its customers, the more it reduces costs, the 
more money it makes. “When we find more sustainable 
solutions for our customers, that in turn pays our bills 
because that’s how we are incentivized through all of our 
contracts,” says Wirgau.

“Our sell is: we will take over all of your waste services as 
they stand today with no up-charge, and as we find ways 
to reduce your waste, we share those savings with you,” 
Wirgau notes, “whether it’s just a financial gain that both 
parties can split by reducing waste, or the financial gain we 
can uncover by pulling materials from the waste stream and 
turning them into valuable commodities on the back end.”

To do this, Heritage Interactive relies on an extensive 
network of service providers. “Just the number we need 
for our current customers,” says Wirgau. New suppliers are 
added only as needed and are monitored for compliance, 
since risk reduction is one of the key benefits the 
company’s customers seek. 

Since these suppliers are crucial to its business, Wirgau adds, 
“We look at them more as partners rather than just suppliers 
we can beat up on pricing.” Instead of simply negotiating 
price with a supplier, “We take a closer look at the details 
of the service to target inefficiencies.” If the customer’s 
dumpsters are being picked up when only half full, for 
instance, (dumpsters sensors can gauge this), Heritage will 
refine the pick-up schedule to cut customers’ costs.

With costs critical for all stakeholders, sustainability has 
become the decisive factor in the company’s success. When 
the company started in 2000, Wirgau believed that cost 
savings would drive the business. But now he says, “All of 
our contracts have sustainability goals. That’s our bread and 
butter. If a customer is not interested in diversion, we would 
probably not be as effective as a big asset-owning company.” 

The company currently services thousands of sites in a 
range of sectors. One customer is the Subaru plant in 
Lafayette, Ind., which joined Heritage Interactive in 2002 
and three years later achieved its goal of being landfill free, 
well ahead of schedule.

CROSSING THE RUBICON

Rubicon Global is an asset-light waste and recycling 
company focused on sustainability. Its customers are 

primarily in the retail, food service and hospitality 
industries, as opposed to the heavy industrial sector that 
Heritage Interactive primarily serves. But the two firms 
have similar business models: Rubicon Global aims to 
cut costs for environmentally concerned customers by 
working with suppliers to reduce inefficiencies and divert 
material from landfills.

“Our goal,” says CEO Nate Morris, “is moving all of our 
material into something more sustainable than a landfill by 
2022.”

Still, the conversation with customers often starts out 
focusing on cost savings, rather than sustainability. The 
company’s first point of contact in most corporations is 
a procurement officer preoccupied with reducing costs, 
according to Lane Moore, executive chairman of Rubicon 
Global and managing partner of QuarterMoore Capital, an 
Atlanta-based private investment firm. “So it’s important 
that Rubicon Global starts out focusing on cost reduction 
— renegotiating contracts and adjusting the frequency of 
pickups…. But then we start asking what materials are in 
the waste stream and what can be done with them.” 

Although new technologies are being developed, there 
is currently no way other than physical inspection to 
determine the full contents of a waste-stream. And the 
piles of waste can be very large, indeed. One Rubicon 
customer, Martin Brower, a division of Reyes Holdings 
and McDonald’s largest distributor, looks to recycle about 
950,000 pounds of cardboard, stretch-wrap, organics and 
other materials every month, according to Steve Kinney, 
Martin Brower’s vice president of supply chain solutions. 

Once the materials are identified, however, technology 
takes over. Rubicon Global’s national database catalogues 
customers’ waste streams and the suppliers that recycle 
the materials. That enables even small, local suppliers to 
bid on the individual outlets of large companies.

Since 2012, for instance, Rubicon has been employing 
numerous small suppliers to service 3,000 7-Eleven 
stores. “We’ve been able to reduce our waste management 
spending from stores in the Rubicon Global recycling 
program by over 25%,” says Tom Brennan, vice president of 
infrastructure services for 7-Eleven.

The non- profit Appalachia Ohio Zero 
Waste Initiative (AOZWI) is developing 
a model zero-waste plan for two local 
counties.
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Examples like that lead Peter Kellner, founder of Richmond 
Global and senior advisor to Rubicon Global, to view the 
waste industry as ripe for disruption.

NON-PROFIT COLLABORATIONS

At first glance, the group Rural Action bears little 
resemblance to Rubicon Global. It is a relatively small 
non-profit seeking to foster social and economic justice 
and fight the impact of waste in rural Ohio. The area has 
the lowest recycling rates in the state, and landfills that 
receive millions of tons of waste every year from New York 
City and New Jersey.

But four years ago, with sustaining support from a local 
foundation and in partnership with Ohio University’s 
Voinovich School for Leadership and Public Affairs, Rural 
Action launched Appalachia Ohio Zero Waste Initiative 
(AOZWI), a program that offers on a small scale many 
of the same benefits Rubicon Global does nationally. 
Michelle Decker, CEO of Rural Action, compares the two 
organizations. “Rubicon Global is working in a for-profit 
context for companies that want to bring down the 
cost of waste and improve their environmental impact; 
communities want the same thing, with the added element 
of wanting to grow jobs.”

AOZWI helps connect entrepreneurial suppliers with 
companies looking to reduce waste. “We are having 
entrepreneurs come to us with ideas about how to help 
other companies reduce waste, or how to use a material 
as a feedstock or if they are already doing that, how they 
can grow,” says Kyle O’Keefe, the coordinator of AOZWI. 
“What’s really unique about our project is that we are 
very much an intermediary type of organization. We know 
where people are collecting certain materials, where 
various feed stocks are and which companies need those 
materials, so we help them connect with each other.” 

Rural Action also has connections with economic 
development agencies that can assist with planning and 

even potentially with start-up capital, “And as a well-
established member organization in the area,” O’Keefe 
says, “we can also help market these fledgling businesses 
by giving them lots of visibility.”

The Rural Action initiative does not have a sophisticated 
technology platform, but O’Keefe says that the group is 
essentially “an information broker.” In this capacity, AOZWI 
is also working with a national consulting company called 
Resource Recycling Systems to prepare an in-depth 
database of all the businesses in the region that are using 
materials from waste streams, whether they are buying 
cardboard and turning it into new fiberboard or pelletizing 
plastics. The database will document these businesses 
and “help build out a network that can feed them more 
materials and gain them visibility around their products,” 
according to O’Keefe. “This is something that’s never been 
done before, not in the state of Ohio at least, and probably 
not to the depth we’re going. We’ll even be working with 
cottage industries.”

For customers looking to find more productive approaches, 
AOZWI is developing a model zero-waste plan for two 
local counties. The plan is helping more than 60 different 
organizations including surrounding cities, solid waste 
districts and nearby Ohio University agree on common 
goals around recycling, education and outreach, illegal 
dumping and economic development. Once the plan is 
complete, says O’Keefe, “We are going to use the action 
plan as a guide to influence future solid waste district plans 
and new programs that get developed.”

This level of zero-waste activity is rare among non-profits, 
possibly unique, but it is, says Decker, replicable across the 
country.

USING DATA TO ELIMINATE WASTE

Data has become increasingly important to the drive 
for zero waste. The AOZWI database is helping divert 
waste from landfills at the grassroots level by connecting 
suppliers and buyers within the organization’s regional 
marketplace. Rubicon Global’s database is helping the 
organization connect suppliers and buyers nationwide. 
Suppliers see information about the accounts they are 
invited to bid on, and customers see information about 
available solutions and costs. 

“Big Data” is also being used to reduce waste at the global 
level. SAP, the multi-national software company, recently 
spent $4.3 billion to purchase Ariba, which Thomas 
Odenwald, senior vice president of sustainability at SAP, 
describes as “one of the largest B2B network communities 
in the world, where buyers and sellers can meet and 
exchange data.” 

“I believe this form of [sustainability] 
network, allowing companies to 
collaborate and differentiate, will play 
an absolutely critical role in everything 
having to do with waste management 
or recycling in the future.” 

—	 Thomas Odenwald



Disrupting the World’s Oldest Industry
8

According to Odenwald, a segment of the Ariba network, 
the Product Stewardship Network (SAP PSN), is already 
allowing suppliers and product manufacturers to share 
relevant sustainability data, including, for example, detailed 
information about the waste generated in the manufacturing 
of a product. Companies using PSN can then “put their own 
scoring algorithm on top of that,” says Odenwald.

The resulting scorecard helps buyers make more 
sustainable sourcing decisions, which in turn, encourages 
suppliers to improve their scores by offering more 
sustainable raw materials and products. “I believe this 
form of network, allowing companies to collaborate 
and differentiate, will play an absolutely critical role 
in everything having to do with waste management or 
recycling in the future,” says Odenwald.

A similar approach is underway at Walmart. The company’s 
Sustainability Index, a measurement system used to track 
the environmental impact of products, has been rolled 
out across hundreds of product categories and thousands 
of suppliers. CEO Mike Duke announced in 2012 that 

by the end of 2017, the giant retailer will buy 70% of the 
goods it sells in U.S. stores only from suppliers who use 
the Sustainability Index to evaluate and share information 
about the sustainability of their products. 

In addition to helping companies connect, Big Data is likely 
to become a vital asset if, as many expect, sustainability 
regulations continue to expand. Bob Wickham, a partner 
in the investment firm Rotunda Capital Partners and a 
member of the Rubicon’s global advisory board, sees 
“growing scrutiny around sustainability reporting, 
particularly for public companies.” And Perry Moss, 
president of Rubicon Global, believes regulations and 
restrictions that are already law in some states will 
spread nationwide, making compliance and sustainability 
reporting critical for U.S. companies. 

Whether it’s the carrot of better business decisions or the 
stick of growing regulation, databases that provide easy 
access to sustainability data are only going to grow more 
essential to the drive for zero waste.
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THE PUSH TO DIVERT VIRTUALLY ALL MATERIAL 

FROM LANDFILLS and incinerators is strongest in 

Europe, but it has also gained a foothold in the U.S. Zero 

waste goals are increasingly being embraced by progres-

sive communities and companies that see value in turning 

waste streams into profit streams. And with more than 70 

extended producer responsibility (EPR) laws enacted on 

the state and local level, some with industry support, cor-

porate America is becoming a partner in waste reduction. 

Europe is the world’s high achiever when it comes to zero 
waste. Some municipalities there are well on their way 
to conserving and recovering all the resources that used 
to be lost to landfills and incinerators, without burying or 
burning any waste at all — the definition of zero-waste 
established by the international alliance on the subject.

Capannori, Italy, for instance, has earned enough from 
selling its former “garbage” to recycling plants that its zero 
waste scheme (now at more than 80% diversion) is self-
sufficient, and even saved the local council more than $2.7 
million in 2009. The city has plowed the savings back into 
further waste-reduction efforts.

Capannori is likely to achieve zero waste by 2020, which 
is an overall European Union goal. In 2012, the European 
Commission and the European Parliament outlined their 

ambitions: “By 2020 waste is managed as a resource. 
Waste generated per capita is in absolute decline.” That 
remains a big challenge, especially with Europe’s economic 
downturn. According to Zero Waste Europe, a non-profit 
coalition bringing together groups and governments, in 
2011 the European Union countries were still burning or 
burying 60% of their waste, and recycling or composting 
just 40%. That’s a long way from the ultimate goal, but 
better than the United States.

Another early zero waste pioneer is New Zealand. As 
noted in Paul Connett’s The Zero Waste Solution, by 
early 2005 some 72% of the country’s local councils 
had established no-landfill targets, and by 2008 it was 
adopted as a national goal. New Zealand’s effort later lost 
momentum, but it has pockets of great success, including a 
90% diversion rate by the Opotiki District Council.

AMERICAN GRASSROOTS PROGRESS 

According to the Environmental Protection Agency (EPA), 
America recycled only 35% of its municipal solid waste 
in 2011, a considerable improvement from the 6% rate 
of 1960, but far behind other nations. In fact, according 
to Elizabeth Royte in her book Garbage Land, Americans 
throw out “more stuff, per capita, than any other nation 
in the world, and 2.5 times the per-capita rate of Oslo, 
Norway.” The latest per-person figure is 4.4 pounds daily 
(with 1.53 pounds of that recycled or composted). 

And yet achieving zero waste has become part of the 
national conversation, embraced by American corporations 
with a zeal that would have been unthinkable a decade 
ago. As the Initiative for Global Environmental Leadership 
(IGEL) noted in its recent report, The Green Sports 
Movement, professional and college leagues and teams 
have endorsed zero waste concepts with fervor, and many 
have achieved high diversion rates. 

Zero Waste: ‘Nil to Landfill’ Is Now a Practical Goal

“We’re proud of the 80% [waste] 
diversion rate — the highest in the 
country, certainly of any city in North 
America…. We want 100% zero waste.”

—	 Mayor Ed Lee, San Francisco

http://knowledge.wharton.upenn.edu/special-report/greening-sports-industry/
http://knowledge.wharton.upenn.edu/special-report/greening-sports-industry/
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To a significant degree, zero waste in the U.S. is being 
driven by regional, state and private initiatives, including 
strong corporate participation, without any foreseeable 
support from Washington. In California, the statewide 
Integrated Waste Management Board has a zero waste 
goal, as do the counties of Santa Cruz, Del Norte, San Luis 
Obispo and San Diego. California cities voting for zero 
waste include San Francisco, Berkeley and Palo Alto. Austin 
and San Antonio in Texas, New York City and Seattle are 
also leaders. 

San Francisco makes an interesting case study, because 
with partner Recology, an employee-owned and locally 
based waste management company, it is vying to become 
the first zero waste city in the U.S., with a goal of 2020. 

As recently as 1989, 90% of San Francisco’s garbage ended 
up in landfills (some 900,000 tons annually). But now that 
ratio has been nearly reversed. Among the repurposed 
waste streams in the city are soda cans that have been 
crushed and baled as raw material for more aluminum 
cans, used construction materials that are reused for new 
buildings, and food scraps and yard clippings (some 400 
tons a day) that are turned into compost. 

In some San Francisco neighborhoods, consumers can get 
a 10% discount off the trash bill for each week they don’t 
put out their garbage cans. If they skip collection day twice 
in one month, they get a 20% discount. Businesses can get 
waste audits, and households can schedule meetings to 
talk about reducing garbage streams. 

“We’re proud of the 80% diversion rate, the highest in the 
country, certainly of any city in North America,” Mayor Ed 
Lee told PBS. “And we’re not going to be satisfied with that. 
We want 100% zero waste. This is where we’re going.”

According to Heather Achilles, an engineer from IBM’s Next 
Generation Computing Research, “Cities have a lot of data 
related to the collection of trash, including billing, truck 
routing, frequency of pickup and materials taken in. The 
problem is that there are no standards, so it’s hard to put 
the information together and use it to make good decisions 
— such as maybe having only one pickup a week instead of 
two, if the collections are going out half empty. Our software 
takes data from many sources and pulls it into IBM’s Smarter 
Cities computing platform that many cities are already using. 
The data can be analyzed and used to put pilot programs in 
place for zero waste, if that’s the city’s goal.” 

Many cities perform annual trash inventories known as 
waste audits, Achilles said, but don’t always optimize their 
use of the information that comes out of them. “We can 
take that data and produce a breakdown that will help 
identify which waste streams can and should be diverted — 
like valuable scrap aluminum, if there’s enough of it being 

collected.” The city of Dubuque, Iowa is also working with 
IBM on more efficient waste management.

According to the Institute for Local Self-Reliance, some 30 
years ago, “many solid waste planners thought no more 
than 15% to 20% of the municipal waste stream could be 
recycled. Today, numerous communities have surpassed 
50% recycling, and many individual establishments — 
public and private sector — such as office buildings, 
schools, hospitals, restaurants, and supermarkets, have 
approached 90% and higher levels.”

The growing zero waste buy-in on the corporate level is 
impressive. Zero waste programs that advanced rapidly 
in Europe, Canada, Japan, Israel and China have run into 
business lobbying roadblocks in the United States, but that 
opposition is eroding as companies, realizing there is revenue 
in waste, set their own ambitious waste reduction goals. 

Industries have begun to make striking zero waste claims. 
General Motors has 110 landfill-free facilities worldwide, 
with 97% of generated waste either recycled or reused 
— an average of 3% is converted to energy, a process not 
allowed by some zero waste guidelines. For its 109th plant, 
in Rochester, New York, GM spent four years and seven 
attempts to figure out a recycling process for a stubborn, 
oily filter sludge. The 110th was GM’s 12,000-worker, 
5.5-million-square-foot corporate headquarters in Detroit, 
announced in December of 2013.

Other U.S. automakers are not far behind. According to 
Andy Hobbs, director of the Ford Environmental Quality 
Office, 14 of the company’s plants worldwide are “nil to 
landfill.” In 2012, Ford recycled 586,000 tons of scrap 
metal in North America, and generated $225 million in 
revenue through the process. Ten of Honda’s 14 American 
plants are also zero waste to landfill. 

In something of a milestone, California’s Sierra Nevada 
Brewing Company, with a closed-loop approach, has 
achieved a 99.8% diversion rate from landfill, incineration 
and the environment. A number of things helped Sierra 
get there, including reducing packaging and ensuring it 

“Our software takes data from many 
sources and pulls it into IBM’s Smarter 
Cities computing platform…. The data 
can be analyzed and used to put pilot 
programs in place for zero waste…..” 

—	 Heather Achilles, an engineer from IBM’s Next 
Generation Computing Research
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was recyclable, capturing and reusing carbon dioxide (such 
as for pressurizing tanks), addressing transportation, and 
recycling or composting nearly all the solid waste produced 
in the brewing process. 

Founding members of the U.S. Zero Waste Business 
Council (USZWBC) include the City of Los Angeles, Austin 
Resource Recovery (with a 90% reduction goal by 2040 or 
sooner), the Walt Disney Company (which calls zero waste 
a “journey”), Raytheon, Earth Friendly Products and the 
American Licorice Company. 

In March of 2013, the USZWBC issued zero waste 
business certificates to Whole Foods for its achievement 
at three stores in San Diego County. The stores achieved 
more than 90% diversion from landfill, incinerator and 
the environment, and that entitled them to a bronze-level 
award. Sierra Nevada was the first to reach the highest 
level, which is platinum.

IS ZERO WASTE POSSIBLE?

Many experts say it’s possible to divert all of America’s 
waste from its landfills. But such a zero waste 
achievement would require a national consensus involving 
manufacturers, the federal government, the non-profit 
sector, states, municipalities and consumers. 

“Yes, zero waste is possible, but I don’t think it’s likely,” 
said Robert Giegengack, a professor in the department 
of earth and environmental science at the University 
of Pennsylvania. “It’s not a new idea — it characterized 
subsistence agrarian societies for millennia; it was sought 
as a goal during World War II, and it has been resurrected 
in the last 30 years or so — and we are making progress in 
getting there. People are working together on the common 
goal, particularly on food waste.” 

Giegengack pointed out that landfill dependence is in 
many ways a post-World War II phenomenon, as the U.S. 
switched to a disposable society. 

High diversion rates — and even zero waste — are 
increasingly practical as waste streams are turned into 
revenue streams for companies and municipalities. 
For companies such as Rubicon Global, Terracycle and 
Heritage Interactive, the prime directive is repurposing 
materials and keeping them out of landfills. 

“Zero waste is absolutely possible,” said Nate Morris, 
co-founder and CEO of Rubicon Global, which services 
clients such as 7-Eleven, and Wegmans. Wegmans’ 
uniforms, for example, are transformed into car insulation. 
“Waste is the biggest piece of low-hanging fruit out there, 
with bigger environmental results than installing solar 
panels or changing fleets to biodiesel. Eighty percent to 
90% diversion is possible today.” 

“A future without waste and toxic materials is not 
just a dream, it’s a necessity,” says the Zero Waste 
Alliance (ZWA), based in Oregon. “Waste reduces the 
effectiveness of our businesses and harms the vitality of 
our communities.” ZWA counsels companies to “map” their 
waste streams, identifying volume, make-up and sources, 
and locate opportunities to turn that often-useful material 
into a revenue stream. If your organization wants to 
compost its garbage stream, is there local infrastructure 
that can accept the material? 

According to Lynn Landes, founder of Zero Waste America, 
“Under current conditions, it is possible to achieve zero 
waste. It has to be that way, so we don’t burn or bury 
our waste. Landfills and incineration should be off the 
table. Zero waste is the only practical way of managing 
our resources — and minimizing the harmful results of 
manufacturing and production.” 

The federal government has zero waste on its radar 
screen. According to Mathy Stanislaus, assistant 
administrator in the Environmental Protection Agency’s 
(EPA) Office of Solid Waste and Emergency Response, 
“It’s being discussed at every level, including states, local 
governments and the corporate sector. We’re seeing a 
big trend to re-engineer and remanufacture material 
that would otherwise go to landfills. We’re not sure how 
many companies and organizations have actually adopted 
zero waste policies, but many are set on reusing as many 
materials as possible.”

The EPA, Stanislaus said, is “moving the marketplace” by 
recognizing companies that have voluntarily committed to 
achieving a certain recovery rate — and then achieved that 
goal. For stakeholders looking at zero waste, the agency 
provides scientific information and risk analysis. “And we’re 
working on streamlining regulations to foster innovation 
in the recycling realm. We’re providing more certainty for 
manufacturers that reuse materials.”

“… Numerous communities have 
surpassed 50% recycling, and 
many individual establishments — 
public and private sector — such as 
office buildings, schools, hospitals, 
restaurants and supermarkets, have 
approached 90% and higher levels.”

—	 The Institute for Local Self-Reliance

http://www.sas.upenn.edu/earth/people/robert-giegengack
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The EPA believes that recycling is good for the economy. 
“If you divert one ton of waste from landfills, it pays $101 
more than if it were just managed as waste,” Stanislaus 
said. “There’s a delta of increase in salary and wages. And 
with that same diversion, sales go up $135.” He also noted 
the value hidden in the waste stream, since a metric ton of 
obsolete cell phones contains 6.6 pounds of silver, more 
than half a pound of gold and almost three tenths of a 
pound of palladium. Landfill elimination “is a goal we want 
to strive for. If waste goes to landfills, it means we’re not 
doing a good job of managing it.” 

ZERO WASTE AT THE UNIVERSITY OF 
PENNSYLVANIA

In July of 2013, Wharton turned its annual human 
resources lunch into its first-ever zero waste event. 
According to Rafael de Luna III, the associate director 
of sustainability for Wharton Operations, the plates and 
utensils at the lunch were compostable, and not only were 
waste bins set up with explanatory signage, but three 
of the five stations had volunteer monitors making sure 
waste was properly directed. That last precaution proved 
vital. “The stations with monitors had no contamination,” de 
Luna said. “And those without people being stationed were 
in some cases so contaminated with non-compostable 
material that the contents just ended up being thrown out 
as trash.”

Wharton is averaging between 75% and 90% diversion 
rate at its zero waste events. On average the school hosts 
15,000 annual events, many of which serve food (almost 
half of the school’s garbage stream) and now many of the 
event planners are working with Wharton Operations 
to make them zero waste. “I approached Amy Reese, the 
special events manager at Wharton Operations, and asked 
for an audience with the caterers,” de Luna said. “We 
explained what we’re trying to do, and that we want zero 
waste events to be an option. We don’t think we’ve even 
scratched the surface of what we can achieve with zero 
waste, and now we’re getting weekly requests for it.”

Wharton was the first school within the university to 
perform a waste stream audit, initially only for one of its 
academic buildings and one of its cafes. Now in its fourth 
year, the audit program has expanded to Steinberg Hall 
and Dietrich Hall (a Wharton building), and other schools 
at Penn are doing the same for their buildings. Besides 
food waste, the largest categories are plastic (11%) and 
Styrofoam (10%) containers, reflecting the large amount of 
takeout meals consumed. Paper in its myriad forms is 18%. 
After one event, de Luna said he found “200 pounds of 
perfectly good food that was being thrown away,” and the 
university is taking steps to minimize that kind of waste.

The road to zero waste can be bumpy, says Dan Garofalo, 
environmental sustainability director for the University 
of Pennsylvania. “Although we’re on a good trajectory for 
traditional recycling, food waste is really a challenge for 
us right now.” But Penn came up with a comprehensive 
solution — beginning in 2010, it began sending four tons 
of organic waste per week to the Wilmington Organic 
Recycling Center in Delaware, the largest composting 
facility on the East Coast. 

“In theory, it’s pretty straightforward,” Garofolo said. 
“Students scrape waste into compost bins, and the material 
ends up on the loading docks, where it’s collected twice 
a week by Waste Management. Unfortunately, it wasn’t 
happening.” Garofalo noticed during spot checks that 
the bins were often empty at the end of a shift, and he 
discovered that although the system was in place, it was 
poorly understood by a kitchen staff with high turnover. 
“The process had temporarily broken down. And there 
was no feedback loop to report when it wasn’t working.” 
The university facilities and dining staff worked together 
over the winter break to get the system back on track – 
first by holding a training program for all kitchen staff and 
cafeteria managers, and then implementing a program for 
regular review and quality control.

Composting has been a trial and error process at the 
university, with some early experiments in on-site 
processing failing (in part because of challenges in finding 
on-campus uses for the end product). Now, Garofalo 
says, BiobiNs (locally made containers based on a design 
licensed from an Australian company) are used to store 
organic waste in an aerobic and odor-free state before it’s 
collected. 

The university uses its own garbage compactor trucks to 
collect municipal solid waste in the morning and recycling 
in the afternoon. “I’m confident that what is supposed to 
get recycled actually does,” Garofalo said. Meanwhile the 
university purchasing department is “doing an incredible 
job” of reducing packaging for office supplies and other 
projects. A printer management project, using consultants, 
has greatly reduced the amount of campus paper waste. 

And students are being recruited through a program called 
Rethink Your Footprint that includes the distribution of 
reusable water bottles and coffee cups. As part of the 
campaign, student Eco Reps set up a mini-bin challenge. 
At one Penn zero-waste event, QuakerFest 2013 (staffed 
by student volunteers), 600 pounds of waste was diverted 
by the 1,400 participants, and only 37 pounds ended up in 
landfills.  

The university’s overall recycling rate, if construction 
waste diversion is included, is 50%. Total waste to landfill 
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is going down 2% per capita annually. The University of 
Pennsylvania does not yet have a zero waste goal, but it’s 
heading in that direction.

EXTENDED PRODUCER RESPONSIBILITY

Zero waste made a giant leap forward in 1990, when the 
Der Grüne Punkt (“Green Dot”) program was first enacted 
in Germany. It made practical the tough national packaging 
law passed the following year in response to a growing 
landfill crisis. The law requires companies to either 
take back their own packaging, or (far more likely) pay a 
licensing fee and have it recycled through a scheme set up 
by Duales System Holding. By 1993, 12,000 companies 
(often branches of U.S. firms that loaded up on packaging 
at home) had become members. When packaging bears 
the Green Dot label (now seen in 28 countries) it can be 
dropped into household bins (paralleling already well-
established recycling programs). 

Green Dot gave companies a powerful incentive to reduce 
their packaging, and that’s exactly what happened as 
what’s known as Extended Producer Responsibility (EPR) 
spread throughout Europe and on to Canada, Japan, Israel, 
Brazil and other countries. “There are more than 30 EPR 
packaging laws in Europe alone, many of them in place for 
more than 20 years,” says Scott Cassel, CEO of the Product 
Stewardship Institute (PSI), a U.S. organization that focuses 
on sustainable end-of-life management for waste streams. 

In the 1990s, EPR remained below the radar in the U.S., with 
only a few determined advocates pointing to the success of 
the German program. Bette Fishbein of the group INFORM, 
one such pioneer, wrote in 2000, “Since it is the producer 
that decides how products are designed, providing industry 
with a direct economic incentive seems the most efficient 
and effective approach [to reducing waste].”

PSI has been working to change the U.S. status quo. 
According to Cassel, Massachusetts’ director of waste 
planning from 1993 to 2000, “I came to the conclusion that 
a key barrier for state waste programs was financing — 
there wasn’t enough money in the system. And so I decided 
to start an institute aimed at bringing the EPR concept to 
the U.S.” That led to PSI’s founding in 2000 as a joint project 
with the state of Massachusetts. Its first forum that year 
brought together 100 government officials from 20 states. 

According to Cassel, 32 states now have at least one EPR 
law, and more than 76 individual “producer pays” statutes 
have been enacted. In 2013 alone, nine state or local bills 
became law. EPR programs for electronics are also growing 
at the state and local level. More than 25 laws have already 
been enacted, spurred in part by horrific images of unsafe 
dismantling operations in Asia.

Connecticut is currently working with PSI through 
the state’s environmental agency to set up product 
stewardship policies. The initial focus, announced in 
late 2013, will be on carpeting, batteries, packaging, 
pesticides and fertilizers. “Recovering the materials in 
discarded products helps protect the environment, creates 
jobs and boosts the economy,” said Daniel Esty, former 
commissioner of the Connecticut Department of Energy 
and the Environment. 

The prospect for any federal legislation is still slim, though 
there’s been legislative interest in bills on pharmaceuticals 
and electronics. “Over the next five years, I expect the 
concept to become much more prevalent at the national 
level,” Cassel said. “It’s more efficient to cover all the states 
with one EPR policy.” 

Today, companies such as Nestlé Waters North America 
are embracing EPR. “We’ve seen the potential power of 
EPR, and we are bullish on its prospects for recycling in the 
United States,” said Kim Jeffrey, the former president and 
CEO of Nestlé Waters. 

When industry signs on, EPR laws can move quickly. The 
paint industry, via the American Coatings Association 
(ACA), signed on to an initiative sponsored by PSI to do 
something about the 75 million gallons of leftover paint, 
worth $500 million, that is generated annually and usually 
ends up in landfills or incinerators. Municipalities spend 
an average of $8 a gallon to manage unused consumer 
paint. The first state law — with manufacturers responsible 
for collecting and processing waste paint — was enacted 
by Oregon in 2009, but Cassel says another seven to 10 
states are likely to pass similar laws, and seven (including 
Oregon) already have.

The path isn’t always smooth — ACA sued California’s 
environmental agency in 2012, claiming that it had 
overreached in implementing its paint EPR statute by 
requiring too much data. According to Alison Keane, a 
vice president of government affairs at ACA, the state’s 
program was upheld in court, but an appeal is underway. 
“We want regulatory relief, because the law as currently 
constituted is unnecessarily burdensome,” she said. “But 
we absolutely remain supportive of EPR laws, and the 
program in California is ongoing as the case proceeds.” 

Zero waste, said Cassel, “is a concept and a motivator — it’s 
what we all want to see. As we breathe and live, there will 
always be waste, and getting it down to zero will always be 
a goal.”

The good news is that the goal is a lot closer than it has 
ever been, and an increasing number of advocates dare to 
think that it’s achievable.
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USEFUL LINKS:

U.S. Zero Waste Business Council 
http://www.uszwbc.org/

Product Stewardship Institute 
http://www.productstewardship.us/

Waste Management 
http://www.wm.com

Republic Services 
http://www.republicservices.com/corporate/home.aspx

Rubicon Global 
http://rubiconglobal.com/

Rural Action 
http://ruralaction.org/

 When Recycling, Remember to Separate Bones, Flint and Animal Skins 
http://www.denverpost.com/ci_24292454/when-recycling-remember-separate-bones-flint-and-animal

The Case for Zero Waste 
http://www.zerowaste.org/case.htm

Zero Waste Emissions From Factories 
http://panasonic.net/sustainability/en/eco/resources_recycling/zero_emission/

The Zero Waste Office: Is it Possible? 
http://www.greenbiz.com/news/2008/04/09/zero-waste-office-it-possible

Eliminating Plant Waste to Keep the Earth Clean 
http://web-japan.org/atlas/technology/tec13.html

Zero Waste is Not Zero Waste Emissions 
http://terrapass.com/uncategorized/wasted-opportunity-reduce-emissions/

Promotion of Zero Emission (At Production Sites) 
http://www.fujixerox.com/eng/company/ecology/internal/zero_establishment/index.html

Zero Waste at Walmart 
http://corporate.walmart.com/global-responsibility/environment-sustainability/waste

Waste Reduction at Nikon 
http://www.nikon.com/about/csr/environment/plants/plants_03/index.htm

Russia’s Zero Waste Olympic Pledge 
http://www.huffingtonpost.com/2013/10/29/russia-zero-waste-olympics_n_4175374.html

Disney Targets Zero Emissions 
http://www.sustainablebrands.com/news_and_views/articles/disney-targets-zero-emissions-zero-waste

A Zero Waste Olympics? Nice Try, But No Gold Medal. 
http://www.alternet.org/visions/zero-waste-olympics-nice-try-no-gold-medal

Zero Waste Projects Becoming Firmly Established Throughout the World 
http://www.natureinterface.com/e/ni04/P060-061/

Is Zero Waste Conceivable? 
http://www.zerowaste.co.nz/assets/Conferencepaperfinal.pdf

http://www.uszwbc.org/
http://www.productstewardship.us/
http://www.wm.com
http://www.republicservices.com/corporate/home.aspx
http://rubiconglobal.com/
http://www.denverpost.com/ci_24292454/when-recycling-remember-separate-bones-flint-and-animal
http://www.zerowaste.org/case.htm
http://panasonic.net/sustainability/en/eco/resources_recycling/zero_emission/
http://www.greenbiz.com/news/2008/04/09/zero-waste-office-it-possible
http://web-japan.org/atlas/technology/tec13.html
http://terrapass.com/uncategorized/wasted-opportunity-reduce-emissions/
http://www.fujixerox.com/eng/company/ecology/internal/zero_establishment/index.html
http://corporate.walmart.com/global-responsibility/environment-sustainability/waste
http://www.nikon.com/about/csr/environment/plants/plants_03/index.htm
http://www.huffingtonpost.com/2013/10/29/russia-zero-waste-olympics_n_4175374.html
http://www.sustainablebrands.com/news_and_views/articles/disney-targets-zero-emissions-zero-waste
http://www.alternet.org/visions/zero-waste-olympics-nice-try-no-gold-medal
http://www.natureinterface.com/e/ni04/P060-061/
http://www.zerowaste.co.nz/assets/Conferencepaperfinal.pdf
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Zero Waste 
http://www.sfenvironment.org/sites/default/files/editor-uploads/zero_waste/sfe_zw_strategic_plan_14.pdf

CASE STUDY: Altamont Landfill and Resource Recovery Facility 
http://www.wm.com/documents/pdfs-for-services-section/Case-studies-municipal/PSS_CsStdyAltamLndfllREVISE_rFjjg.pdf

The Future of Garbage…Is No More Garbage 
http://www.cnbc.com/id/100470730

Municipal Solid Waste 
http://www.epa.gov/epawaste/nonhaz/municipal/index.htm

Zero Waste Communities 
http://zwia.org/news/zero-waste-communities/

Automakers Work to Achieve Zero Waste Goals 
http://wheels.blogs.nytimes.com/2013/03/01/automakers-work-to-achieve-zero-waste-goals/?_r=0

Iconic GM World Headquarters Sends No Waste to Landfill 
http://fastlane.gm.com/2013/12/10/iconic-gm-world-headquarters-sends-no-waste-to-landfill/

Garbage In, Nutrient-Rich Compost Out 
http://www.upenn.edu/pennnews/current/node/3410

The Story of Capannori, a Zero Waste Champion 
http://www.zerowasteeurope.eu/2013/09/the-story-of-capannori-a-zero-waste-champion/

Duales System Holding: Sustainability is our Business Objective 
http://www.dsd-holding.de/fileadmin/dsd-holding/doc/pdfs/NBH_2012_engl.pdf

Sending Waste Back to the Source 
http://www.utne.com/environment/sending-waste-back-to-the-source.aspx#ixzz2pZ1sCodv

Paint Industries File Lawsuit 
http://www.cmta.net/page/legupdate-article.php?legupdate_id=21425

http://www.sfenvironment.org/sites/default/files/editor-uploads/zero_waste/sfe_zw_strategic_plan_14.pdf
http://www.wm.com/documents/pdfs-for-services-section/Case-studies-municipal/PSS_CsStdyAltamLndfllREVISE_rFjjg.pdf
http://www.cnbc.com/id/100470730
http://www.epa.gov/epawaste/nonhaz/municipal/index.htm
http://zwia.org/news/zero-waste-communities/
http://wheels.blogs.nytimes.com/2013/03/01/automakers-work-to-achieve-zero-waste-goals/?_r=0
http://fastlane.gm.com/2013/12/10/iconic-gm-world-headquarters-sends-no-waste-to-landfill/
http://www.upenn.edu/pennnews/current/node/3410
http://www.zerowasteeurope.eu/2013/09/the-story-of-capannori-a-zero-waste-champion/
http://www.dsd-holding.de/fileadmin/dsd-holding/doc/pdfs/NBH_2012_engl.pdf
http://www.cmta.net/page/legupdate-article.php?legupdate_id=21425
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