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Our Mission

OO0

We believe in a world where discarded materials are used as
resources rather than wasted — for benefit of communities and the
environment. Both today and far into the future.

State of Disposal
Continental US
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US Landfills

Remaining Capacity (Tons)

@ Capacity > 1,000,000 Tons 717 Landfills

O Capacity < 100,000 Tons 272 Landfills

Source: Solid Waste Business Journal

February 2024

US Landfills

Remaining Capacity (Years)

@® Capacity > 25 Years 255 Landfills

O Capacity < 10 Years 454 Landfills

Source: Solid Waste Business Journal
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US Landfills

Listed Tip Fee

February 2024

@ Tip Fee > $80/Ton 266 Landfills

O Tip Fee < $40/Ton 509 Landfills

Source: Solid Waste Business Journal

US Disposal

Collections

Waste Management As a Transport Business

* Different trucks collect waste from 2-5

different sources.

6-10

11-20 2130 3149 50+

Entities
Trucks

Roughly 50% of solid waste 4324° 4,737

industry workforce consists of
waste collection vehicle drivers and
support personnel (e.g.

mechanics). 90%
There are roughly 155,000 waste collection .uz
vehicles on the road today. &

— 80% are owned by private waste companies 50%
— 20% are owned by municipalities 0%
30%
20%
105

In most cases, the entity that collects the
waste owns or controls it upon collection.

500020

574
4,324 13,756 4,582

% at Cries Who Own Fleets Based on Cty Population

200,001 LU -

Municipalities collectively
own ~30,000 trucks.
E001- SR Z5001- 10W1- 200- below
210000 100,000 75002 50000 25200 10,200 2,02
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8,625 4,928 5,764 82,698 124,67

Source: EREF

Source: EREF
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US Disposal

End-Point Ownership

Waste “Ownership” By Endpoint

Number of Facilities By End Point & Ownership (preliminary data)

* 75% of all facilities are privately owned,
but a higher percentage are operated by
private companies (e.g. 85% of WTE

AD (Stand alone facilities) 25 7 36 68 facilities are operated by private
Compost 2,503 975 1,629 5,107 companies)

ycling (MRF only) 2 = = i * Ownership is highly decentralized for
Recydling (non-MRF) 3,706 596 92 4,394 both private and public facilities (less so
TOTAL 7494 2,692 1,810 11,996 for landfills)

* More tonnage goes to private facilities due to economies of scale
— 37% of landfills are privately owned, BUT
— 70% of landfilled tonnage goes to privately owned landfills (i.e. 47% of all collected MSW)

* Estimated that 70 — 80% of all collected MSW goes to privately owned facilities

Source: EREF

MRF Processing
Systems & Outputs

How Much Can Be Diverted

00O

Source: Van Dyk
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MSW Material

MSW Contents

Other Waste
11%

Metals
5%

Source: GBB —
Kent County, Ml

2021

HHW
1%

69%

11

MSW Material

Source: FCIC

Source: GBB —
Kent County, Ml
2021
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WASATCH
INTEGRATED

waste management district

Modern MWP Process

e Web videos posted to website (Construction, operations, etc.)
e Tours / Virtual Tours to Students / Education Center
*  www.wasatchintegrated.org

OPTICAL
SORTERS

TROMMELS
|G FLOOR

EDDY CL
SEPAR

QUALITY
CONTROL SORT
STORAGE

INFEED BUNKERS

CONVEYOR BALER

Stylized System Layout

90 TPH
50%+
Diversion

Full MSW Processing Systems
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State of MSW Processing

Map of Modern, Highly Automated MWPF Locations
@

@ ACTIVE MWP FACILITY

%) MOTHBALLED / CHANGED
MWP FACILITY

@ CURRENT RFP FOR MWP

15

Circular Economy &
State of US
Processing
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Circular Economy
and Recycling

by ‘

RAW MATERIALS

The Idealized Goal

‘ PRODUCTION,
REMANUFACTURING

e CIRCULAR ECONOMY

RESIDUAL
WASTE

Circular Economy and Recycling

Current Infrastructure and Process

e ot
SINGLE USE ITEMS / ‘I’
PACKAGING

COLLECTED MANUFACTURING/ I SENEURIER
VIRGIN MATERIAL RERINEMENT PRODUCTION DISTRIBUTION l— cE COLLECTION [ DISPOSAL

PRE-CONSUMER ELECTRICITY
RECYCLING

GLASS
—— RECOVERED i
— DISPOSAL LONG FIBER
===== LIMITED STREAM (PET)
DISTRIBUTION / RAW SCRAP RECYCLING
REFINEMENT RECYCLABLES PROCESSING

NG/
PET RENEWABLE FUELS
MOSTLY METALS

HDPE-C
PP i OTHER COMPOST /
MIXED FIBER |  PROCESSING FUELS

l COMPOST

DURABLE GOODS /
‘SHORT FIBER GOODS

COLLECTED MANUFACTURING/ I CONSUMER ]
VIRGIN MATERIAL REFINEMENT PRODUCTION DISTRIBUTION '_‘ USE COLLECTION
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Circular Economy and Recycling

Future Infrastructure and Process

REPAIR / REUSE
DESIGN
SINGLE USE ITEMS / T
PACKAGING ]
COLLECTED MANUFACTURING/ CONSUMER
VIRGIN MATERIAL REFINEMENT PRODUCTION DISTRIBLITION '_‘ e COLLECTION [ DISPOSAL

l PRE-CONSUMER ' ELECTRICITY

RECYCLING
—— CIRCULAR METALS WASTE-TO-ENERG
—— RECOVERED HGDL;\ESi‘
DISPOSAL LONG FIBER
LIMITED STREAM (PET)
DISTRIBUTION / RAW SCRAP RECYCLING
REFINEMENT RECYCLABLES PROCESSING
PET NG/
HDPE-C MOSTLY RENEWABLE FUELS
PP METALS f
MIXED FIBER OTHER COMPOST /
ADVANCED PROCESSING FUELS

RECYCLING /
FIBER RECOVERY COMPOST

DURABLE GOODS /
SHORT FIBER GOODS

COLLECTED MANUFACTURING/ CONSUMER
VIRGINMATERIAL REFINEMENT ptlaiies o DISTR\EUT\ON—|_’ USE COLLECTION
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MSW Conversion
And Alternative
Collections for
Conversion/Recycling
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Feedstock-Conversion
Interface Consortium
(FCIC)

Bioenergy Technologies Office (BETO)

Edward J. Wolfrum, Ph.D.
Principal Investigator

Argonne & - \\ M ﬂ‘i‘"'_

NATIONAL LABORATORY

oLy

Idoho Nationol Loboratory

A

/j N‘,f INATIONAL .
1 ']
‘LosAlamos |7y lecwocer  LiNREL
OAK RIDGE o7 Sandia
*’.\'.mou..l Laboratory o National

Pacific Northwest Laboratories

I -
FEEDSTOCK-CONVERSION

INTERFACE CONSORTIUM

U.S. DEPARTMENT OF ENERGY
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FCIC Task Organization

Conversion

Feedstock

Task 2: Feedstock
Variability

| Task 1: Materials of Construction

Preprocessing

Task 6: Conversion
High-Temp

| Task 7: Conversion
Low-Temp

’ Task 3: Materials Handling ‘

’ Task X: Project Management ‘

| Task 4: Data Integration |

| Task 8: TEAILCA |

Task X: Project Management: Provide scientific
leadership and organizational project management

Task 1: Materials of Construction: Specify materials that
do not corrode, wear, or break at unacceptable rates

Task 2: Feedstock Variability: Quantify & understand the
sources of biomass resource and feedstock variability

Task 3: Materials Handling: Develop tools that enable
continuous, steady, trouble free feed into reactors

Task 4: Data Integration: Ensure the data generated in
the FCIC are curated and stored — FAIR guidelines

Task 6 & 7: Conversion (High- & Low-Temp Pathways):
Produce homogeneous intermediates to convert into
market-ready products

Task 8:Crosscutting Analyses TEA/LCA: Valuation of
intermediate streams & quantify variability impact

22
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Wet — Dry Collections

o Dry Packaging and Wet Organics and Packaging (single-use) are
collected weekly

o Wet/Compostable Fiber
o Organics & Diapers
o Other Residue Collected Monthly
o Other Recycling Possibilities (Wood, textiles)
o Can be Processed like C&D
o Produces an Easier to Process Feedstock
o Is Easier for Consumers to Understand

o Collection Costs are not Greatly Increased

Source: Prince
William Co. VA

Sunday Monday Tuesday Thursday Friday Saturday

1 3 5 6 7

* Total # of Pick-Ups = 16

15 16 17 20 21
22 23 24 27 28

24
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MSW Collections (Wet/Dry)

Tuesday Wednesday Thursday

Saturday

3 5

7

8 9 10 11 12 13 14

o =
15 16 17 18 19 20 21 .

- * Total # of Pick-U ps= 10
22 23 24 25 26 27 28

February 2024

25

Residential MSW Material

Source: GBB —

Kent County, Ml Dry Fiber |

2021 Packaging/Single Use |
14% i

Wet Fibers, Organics,
Diapers
39%

* Dry Single-Use/Packaging
-30%

* Wet Organics and Fiber —
39%

» Total Wet/Dry—69%

Dry Plastics

16%
Metals/Electronics/Batteries

6%

Textiles/Leather Rubber
8%

_Wood Waste

Other Wastes 2%

15%

Remaining Non-Metal
Waste - 25%

26
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Source: GBB —
Kent County, Ml
2021

¢ Dry Single-Use/Packaging
—34%

* Wet Organics and Fiber —
27%

* Total Wet/Dry—61%

February 2024

Wet/Dry Fraction (Overall)

25.0%

20.0%

15.0%

10.0%

5.0%

0.0%

Mixed Fibers [UGiEREEIN  wet/Compostable
,~ #5 PP / Fiber
— | )
HDPE #2 Bottles Other Organics

Dry Components (No Metals)

Other Fiber - PET #1 Bottles . — Yard Waste

Wet Components
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Processing Outputs

Potential Streams and Final Products from Wet/Dry Processing

o Mechanical Recycling (Metals, OCC, PET, HDPE, etc..)
o RNG from AD of Organics
o Coal/Biomass Replacement Fuel (RDF/SRF)
o Other Fuel (Aviation, Ethanol, etc)

o Chemical Components for Packaging Reuse
o Other Chemical Materials

o Renewable Building Products

Gershman, Brickner & Bratton, Inc.
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Contact Information

February 2024

Brad Kelley

Senior Project Engineer

Mobile
Email
Web

(503) 881-1337
bkelley@gbbinc.com

www.gbbinc.com
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