Solid Waste Management Now
and What It Can Be in the Future...

SOLID WASTE
MANAGEMENT
CONSULTANTS

Solid Waste Management Now
and What It Can Be in the Future...

Presented by:

Harvey Gershman
Founder Owner Associate
Gershman, Brickner & Bratton, Inc.

Ohio By-Product
Synergy Network

December 11, 2020

HARVEY GERSHMAN

GBB Founder Owner Associate

McLean, VA
hgershman@gbbinc.com
703.663.2424

» Active in solid waste management field for 40+ years
» Specializes in strategic guidance and infrastructure/services
development assistance
* Led preparation of many strategic long-term plans
* Resulted in sustainable, efficient integrated waste
management systems
¢ Presented SWANA's 2019 Lawrence Lecturer award
* Recognizing leaders and experts with significant
contributions to solid waste management field
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Gershman, Brickne
Innovative, Sustainable Solut

OurVision
e, ;: COMPRESSED - r RECYCLNG 161
- - L Pt 2 roverare
We believe in a world TR 12,0002 3 20 M
where discarded materials 3‘ .
are used as resources . @

rather than wasted —
for the benefit of
communities

and the environment.

Our Mission

We help our clients solve solid waste
management issues by providing
innovative, responsible, sustainable,

and economical strategies and solutions
for the benefit of communities and the
environment.
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Innovative, Sustainable Solutions for Solid Waste Management

* We work in partnership with our clients to develop
innovative, cost-effective approaches that achieve
measurable results

* As aninternational management consulting firm, we
help public- and private-sector organizations craft
practical, customized and technically sound

solutions for complex solid waste management
challenges

e Headquartered in McLean, VA, GBB has focused
exclusively on solid waste issues since 1980

Our Network ofCIlents Spans the Globe
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48 states, 2 U.S. Territories,
Washington, D.C,,

several island nations,
& clients around the world
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Presentation Agenda

1 - Waste (R)evolution since Earth Day 1970

2 - Solid Waste Management in Ohio

‘ 3 - Where Are We Trying to Get?

4 - Project Building Blocks

Waste (R)evolution
since Earth Day 1970
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Kicked-off

* 1976: RCRA

Environmental Management

* 1972: Clean Water Act —

5 Ehe N%n{ Uork mes

Earth Day 1970

Resource Conservation
— Reduce

* 1gyo: First Earth Day
* 1970: US EPA formed
* 1970: Clean Air Act

— Reuse

— Recycle/Compost
— Recover

Dispose

Solid Waste Management
— Protect Public Health

HHE

C}I‘{illions Join Earth Day Observances Across the N ﬁtion( -

Protect Environment

— Function Conveniently and Dependably
— Conserve Resources

— Minimize Costs

What Has Happened Since?

1970s:

15t Earth Day, Resource recovery projects

198o0s:

Subtitle D, and open dumps become sanitary LFs

Waste-to-energy Facilities Implemented

1990s:

Earth Day turns 25, curbside recycling and MRFs go
mainstream, “Mega” Landfills

1 L !
closing, the Internet, collapse of newsprint, China
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So, What Has Changed?

MSW Breakdown (in millions of tons)
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mmm Recyclin Compostinge mmm Combustion with energy recovery + mmm Landfilling and other disposal # === Generation.
ycling P 9 9y Y 9 p

Composting of yard trimmings, food and other MSW organic material. Does not include backyard composting. Values not visible on chart are negligible, o less than 5,000 tons.
* Includes combustion of MSW in mass burn or refuse- derived fuel form, and combustion with energy recovery of source separated materials in MSW (e.g., wood pallets, tire-derived fuel).
+Landfilling after recycling, composting and combustion with energy recovery. Includes combustion without energy recovery. Details might not add to totals due to rounding.

U.S. Waste Disposition —347M Tons

Plants Recycling Curbside Recycling 000+
9% Facilities Programs .
0,
21% Material Recovery Facilities 586
Transfer Stations 3,350
Composting 2,300
Composting - -
. Mixed Waste Processing .
Facilities Fra . 70
. Facilities & Hybrid MRFs
Anaerobic Digestion )
(Stand-alone) 5
WTE 76
MSW )
Landfills 1,908
Landfills 9
64% *Excludes facilities that solely produce RDF

Source: GBB, 2017 from various.

2013 -EREF
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The Industry Today

Significant focus on AD projects, especially

in California .
of MSW in US
Wastewater treatment plants with AD ($ per ton)
capacity interested in adding food waste
52
Several conversion technologies to watch
carefully, including “One-Bin” 50

Mixed waste processing key to ‘Zero Waste [
To Landfill’

‘Zero Waste' proponents fight non-recycling only *
alternatives and promote landfilling what's left 44
42
40
approaches 38

2010 2011 2012

2013 2014 2015

—e—Price

Yearly Average Landfill Price

2016

2017

Farming/ Mmmg{mtate_nals
collection® manufacturing

Materials/parts manufacturer

Biochemical ¢ l /

feedstock Product manufacturer
Biosphere ¢ l

Retail/service provider

JoL

Soil
restoration

Biogas Cascades

. Consume
Anaerobic

digestion/ Collection
composting? *
Extraction of

biochemical EDSIEiecoyely)

Landfill

Source: Ellen MacArthur Foundation

feedstock® ¢ l ;
: A A " Leakage (to be minimised)
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Solid Waste Management
in Ohio

Ohio Waste Reduction / Recycling
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Source: epa.ohio.gov/portals/34/document/quidance/gd_1011.pdf
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2018 Residential Waste Reduction / Recycling

* Solid Waste Management Districts Over 40%
— Lucas: 56.2%
— Putnam: 55.1%

Solid Waste Authority
Central Ohio
— Henry: 46.2% * 50%in 2019

. %: Goal by 2032
Goal — Wyandot: 45.5% & Y203

— Franklin: 45.3%

— Logan: 50.7%

25%

— Defiance-Fulton-Paulding-Williams: 41.8%
— Clark: 41%

Where Are We
Trying to Get?

Gershman, Brickner & Bratton, Inc. 9
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U.S. Waste Disposition 2040
397 million tons

Landfilling
and other
disposal
10%

Recycling
30%

Composting
15%

*Excludes facilities that solely produce RDF
Source: GBB, 2017 from various.

Infrastructure 2017 2040
Curbside Recycling s More!
Programs
Material Recovery
Facilities 586 1090
Transfer Stations 3,350 Fewer
Composting 2,300 2,615
Mixed Waste
Processing Facilities & 70* 385
Hybrid MRFs
Anaerobic Digestion ) N
(Stand-alone) 5 57
Waste Conversion o 18
Technology 5
WTE 76 171
Landfills 1,908 1,971

19

Resources/Benefits of Reaching Objective

- Waste Tonnage

347,000,000

2013

2040

+ 50,000,000

Responsible
management of future

waste could result in the

avoided emissions of...

397,000,000

Metric Tons of
CO2 Emissions

-91,900,000

-325,500,000

-233,600,400

540 million barrels
of oil consumed

Energy Use Capital
(in million BTUs) Ll e
X X

-1,145,000,000

-2,562,000,000  $102,767,000,000 66,795
102,767,000,00
-1,417,000,000 $102,7 Z’ ! + 66,795
37 trillion 50 million passenger
smartphones charged vehicles driven for one
year
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Legislation Needed

Nationwide goal:
60% recycling
&

<10% to landfill
by weight

Tax on waste to
landfills

to fund tax benefits

Nationwide
deposit legislation;
MRFs can claim deposits;

unclaimed deposits fund
tax credits

Personal &
business tax

credits
for living in a jurisdiction
meeting goals

WTE Facilities

termed 50% renewable
energy facilities eligible for

50% of renewable
credits

US Waste Disposition 2013 to 2040

2013

Recycling
21%

Landfilling &
other disposal
64%

Composting
6%
Combustion w/
energy recovery
9%

347 million tons

22

2040

Landfilling
& Other
disposal
10%
Recycling
30%

AD/CT/WTE

45%
Composting
15%

397 million tons
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Project
Building Blocks

Drop-off Center
Curbside Collection

Full-scale MRF

Composting Facility

Waste-to-Energy

Landfill

Source: SWANA Paying Course Manual, 1999

Project Development Time Spans

Time Span
(months)

3to g

6to12

241036

2410 48

60 to 84

24 to 60
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Regula

incent

logistics t

Ability t

service

impetus and

Site with good

be permitted

Project Building Blocks

tory Limited or high

disposal costs Markets

Waste supply

ives

Contractor with
Landfill for resources and
residues proven
technology

hat can Capital

0 pay
fees

Public education and engagement

Political Will

Educate the citizenry to create consensus for change

Approvals for contracting and financing support

Gershman, Brickner & Bratton, Inc.
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Best Practices & Lessons Learned

. Have a plan
Solid Waste Management Cost:
$100-400 per ton . 5
Granular understanding of services and costs
Collection-MSW

. Identify collection efficiencies
40%

' Available assets owned by others
Processing

8%

Disposal

30%

Collection-
Recyclables
20%

China’s
Recyclables Market

Gershman, Brickner & Bratton, Inc. 14
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National Sword:
A Culmination of Events & Policies in China

2006 Policy: 2016 Policy: 2018
Five-Year Five-Year Policy:
Plan Plan Operation
(2006-2010) (2016-2020) Blue Sky
2011 Policy: 2017 2021
Five-Year Policy: More
Plan National Restrictions
(2011-2015) Sword

GBB

When we were facing the China Green Fence, we thought,

"How do you get over a fence?”

You build
green gates
in the US!

...to convert recyclables
into consumer products!

GEB .

Gershman, Brickner & Bratton, Inc. 15
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Thank you!

For more information, contact:
Harvey Gershman
LEE(-2020 GBB Founder Owner Associate

i 703.663.2424
s hgershman@gbbinc

www.gbbinc.com

31
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