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The Future of Solid Waste and Recycling

Timeline:

Until the early 20t century we reused and recycled everything possible, food scraps
even in large city went to feed animals.

1950-By the mid century, we began to substantially increase our waste generation.
Landfills began to be established in every community.

1965 - Solid Waste Disposal Act (SWDA)

1970 - Earth Day / The Environment and Recycling

1976 - RCRA

1989 - EPA said we were running out of landfill space

1991 - Subtitle D established for all future landfills

2000 - 100’s of landfills in every State

2021 - Substantially fewer landfills with a move to larger landfills
2022 - And Beyond



Seno’ror Nelson announced the idea for a teach-in on college campuses to the national media, and
persuaded Pete McCloskey and Denis Hayes to organize campus teach-ins and they choose April 22, a
weekday falling between Spring Break and Final Exams, to maximize the greatest student participation.
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Flrst Earih qu Aprll 22 1970

The First Earth Day inspired 20 million Americans to take to the
streets, parks and auditoriums to demonstrate against the impacts

of 150 years of industrial development which had left a growing
legacy of serious human health impacts.




First Earth Day April 22, 197,

Environmental Pro’rechon Agency
National Environmental Policy Act
Occupational Safety and Health Act
Clean Air Act
- Clean Water Act and Safe Drinking Water Act
Archive . a.go Vg, "-. : :-. e T Endangered Species Act




Resource Conservation and Recovery Act

RCRA

RCRA was signed into law on October 21, 1976 1o
address the increasing problems the nation faced
from our growing volume of municipal and industrial

waste.

Subtitle D (Subpart A) affects new, existing and lateral
expansions of Municipal Solid Waste Landfills, April 9,

1994

Virginia House Bill 1205
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Introducing
William K. Reilly,
EPA’s New Administrator
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Garbage
Crisis?



Changing Behavior

Gary Anderson’s three arrow
recycling design
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Landfills
Today

Land(fill Siting
Landfill Liners
Construction Design Standards
Leachate Management
Groundwater Monitoring
Corrective Action
Air Emissions / Landfill Gas
Stormwater Management
Prevent Haz Waste
Daily cover
Secure Facilities
Record Keeping
Operator Training
Closure
Post Closure
Financial Assurance




And the tfrash
keeps coming



Part of The Problem is Consumption

Humans have consumed more resources in the past

50 years

than in all of our previous history

Between 1960 and 2008 consumption in the US has nearly tripled




Around ' the GlIGI9E |

SENVE Throw,away

EIIION MEellec 1oNS of rvof 2ic|

/s of wasted food would fe“ed 8'7\OA\‘r‘r§1|II|chipepre



What Do We Throw Away

25%
Organics

75%
products




The average American generates
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4.4 poundds offrash 1,606 pounds per year As tall as the Leaning
per ady Tower of Pisa
192 ft3

But only recycles or composts 1/3 of that waste



The average office worker’'s waste generation
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Zero Waste Approach

More than just recycling - Recycling is the last resort

Using a zero waste approach means:

Preventing waste from occurring in the first place
Pre-planning for materials that must be managed and ultimately disposed of
Assessing the type and amount of these materials

Seeking out practical ways to reduce, reuse and/or repurpose significant amounts of
marterial

Composting as much as possible
Recycling as much as possible

Conducting these actions locally or within the nearby region



Solid Waste 101 - The Hierarchy

Refuse, return, reduce
toxins, design out waste,
reduce consumption and

packaging

Reduce and conserve materials

Paradigm Shiit

retain value & function

Conversion
Technologies

Inorganics and organics




Feed Hungry People

Donate exira food to food banks, soup kitchens, and shelters

r=ziel Arelieniells

DIVETI 00U ISCIaPSTodanmaiiood

1 4
INGUSITIAINUSES
L foVIdEWasielo1ISTorrendenng andivel \Conversion,
UNATo0U ISCIapPsIordigesTiON HONECOVETENErgy;

Composiing
Creafe anufrient-rich
sofllamendment

Landfill /
Incineration

Last resort
fo
disposal

Food Recovery
Hierarchy



Others moving in this direction

Baltimore launches plan to get to ‘zero waste, starting with closure of city

trash incinerator

F By SCOTT DANCE
BALTIMORE SUN | FEB 24, 2020 | 10:33 AM
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The Wheelabrator Baltimore trash incinerator near Russell Street and Interstate 95.{Lloyd Fox / Baltimore Sun / Baltimore Sun)
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A coalition of environmental and community groups and half a dozen Baltimore City Council
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Distillery

Example of Reuse
Highest and Best Use

Portland distillery turns their alcohol waste
into free hand sanitizer (9 Photos)




Sierra Nev
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Their Chico, CA brewery was cerfified as plaifnu ? e[ iZenoW dsie compDERyAoNAIIEL ULSTZENG
Waste Council in 2014. Their plant in MillsgiRiVer, INGF y SANGIINGNS Hlai um ¢ Cerfifleel,

F o

- o~
Sierra Nevada claimed o save more mrlr;q,arrnlhr When they kept pagieato | 007 o rrLJIr wcuw ’
out of landifills | R AN AP
:: ’ _.'- q . o . - ..-‘r!;,':-lr. .

Sierra Nevada sends "ot rlq’Jr\\Uy—‘(l PIEWIng ingredients (roughly 150, OOO p UNe r r,g ..c-*l-rw
and 4,000 pounds of oJ rlmrr\/) o) lor dl'Cattle and dairy farms fo e repurpesedt g_s(

Their (%kf]nco %8\0 EWaT is home to T’r first Ho’rtﬁo’r composting sygrOemO in the L}% rié '.'%[i @'-qi
more than 5 [ON3 O organic wasieligio usable compost since 201 . ,,-
= *"‘- -
| ‘F& ‘v"’ ¥ g!ll .

Sierra Nevod@‘/ses MesHotRot composililh their own fields and gardens but They~cls<§gml|zé U¢@E‘dﬂ :r
composiingreompdnear fheir breweiyain Mills River, NC.




Walmart

“ACHIEVING ZERD WASTE IS ONE OF

How Walmart supports a circular economy

Provide customers
education and choice
of products with
circular attributes
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Support suppliers in
production of products
designed for reuse,
recycling and cascading

Expand recycling
through support
for education and

improved infrastructure

R

Reuse/Repair

Eliminate waste and Provide customers
recover materials in with tools and

our own operations programs that will help
them to maximize the
value of their goods

Support innovations
that design out waste

Walmart

)
- S Zero-Waste-to-Landflll

Program

Walmart compiles disposal and recovery ﬁ

data fg;iﬂ s;palate wlastg categ{:[!;e;sj SE'_:h J separate
as cardboard, paper, aluminum, plastic bags 6 s
and more. categorles

571

In 2013, Walmart stores/clubs donated 571 million
pounds of food - the equivalent of 368.6 million
meals - to local food banks and hunger relief
organizations, like Feeding America.

Walmart worked directly with
suppliers to turn 56 million pounds of
recovered cooking oil into bio-diesel,

soap or a supplement for animal fead.

milllon pounds
of recovered
cooking oll




Toyota

i

In 2013, Toyota became a founding memberof the U.S. Zero Waste Building Council.

~-By-2015 foyota of North America reduced, reused, and recycled Ifs way fo a 96%
- decrease intotal non- regulo’red Wgsje production. = : N T Eee e

The 967% waste reduc’non mentioned c}bove equo’res to roughly 900 m|II|on pounds
that would have beensent to landifill.: N

Toyota currently has 27 North American facilities faat meet the U.S. Zero Waste
Building Council definition of a zero waste site (10 of the 27 facilities are
manufacturing plants).



General Motors

As of 2016, General Motors
had 152 zero waste
facilities. They credited this
success to their
employees, recycling,
reusing and converting
waste to energy, and
developing products from
recycled materials.

GM’s 152 LANDFILL-FREE FACILITIES

Canada
5]

United States
48

Mexico
17

Ecuador
2

Colombia
1

Argentina
3

: : l:iaa-rl;;lar'r,.nr
United Elngdnm Poland 2
Hungary 1
France 1 99YY °_uzbekistan
X Austria 1 1
Spain 2 China South Korea
Ttaly 1 11 17
Egypt 1 India
5
Thailand
4

Brazil

South Africa 4

North America 71
Asia Pacific 38
Europe 23
South America 15
Africa 5




Bonaroo Music Festival

ggr;fct.

(Photo: Live Nation owns a cnn’rrc-llmq stake of the annual Bonnaroo festival, which has onsite
composting capabilities. Credit: Bonnaroo)







Commitment To
Zero Waste Requires

H

Cultural Change Continuous Improvement

L

Challenging Existing
Wasting Practices

Familiarity with Waste
Stream
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Planning For 100% Diversion

Evaluate Details of Operations

« Tracking waste to identify solid waste diversion
and cosfts

« Review purchasing records and service confracts

« Waste audit to summarize existing systems,
manufacturing processes, and material streams.

« Evaluation of internal policies, programs and
Infrastructure.



Planning For 100% Diversion

Develop Zero Waste Plan

* Implementation strategies and zero waste policies, including
o New Rules
o Mandatory Recycling
o Product Stewardship
o Comprehensive Outreach
o Technical Assistance
o Training

« Economics and funding

« Required personnel, service opportunities, and/or
infrastructure

 Timeline with realistic milestones
« Setting goals




Planning For 100% Diversion

Implement Zero Waste Plan

Requires: W
« Commitment fo continuous improvement

« Continual review of practices and policies

« Employee training and total parficipation

« Celebration of successes!




Who Certlifies?

« GBCI - Green Business

Certification, Inc.
LEED

* Premier organization WELL
Independently recognizing PEER
excellence in green business
Industry performance and
practice globally. SITES

EDGE

« Similar to the LEED
certification process only TRUE
focused on the waste
stream
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