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Introduction to GBB

MSW Composition (Kent County)
Current Diversion

Today’S Circular Material Management
Agenda

[eNe)e]

Mixed Waste Processing

Circularity

Alternative Collections and
Advanced Recycling

Q&A

Our Mission

[ee)

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.
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Characterization Study Based Diversion

October 2024

MSW Material Sort — Kent County, Ml

GBB - Kent WTE

ECON | @SWANA

GBB - South Kent Landfill

ECON | @SWANA

Kent County, Ml

2021

Gershman, Brickner & Bratton, Inc.

MSW Material Sort — Residential & Commercial
. . Average %: 3
Number Type Category 2’::?:::;:;' ET;L;)/ Number Type Category Al E';;‘;‘;‘;/
Generators1

1 0ld Corrugated Cardboard|  8.0% 23% 24 0.7% 0.2%
2 0ld Newsprint (ONP) 0.3% 0.2% 25 Aluminum Cans (UBC) 0.4% 0.3%
3 Office Paper| 2.3% 0.6% 26 Metals Other Ferrous Metals 2.3% 1.5%
4 Magazines and Catalogs| 1.3% 0.4% 27 Other Non-Ferrous Metals 0.5% 0.3%
5 Fiber 0.1% 0.0% 28 Apliances (Small) 1.0% 1.4%
6 Compostable Fibers (Paper Towels, Etc. ) 3.1% 0.8% 29 Organics Food/Putrescible Waste|  14.1% 2.6%
7 Other Mixed Recyclable Paper/Kraft 2.6% 0.8% 30 0.9% 0.7%
8 Wet or Soiled Fiber 2.4% 0.6% 31 0.9% 0.6%
9 2.7% 1.0% 32 Other Organics 2.4% 1.4%
10 PET Bottles (# 1.5% 0.3% 33 1.0% 0.3%
11 PET Containers/! ging (#1) 0.1% 0.0% 34 HHW 0.8% 0.4%
12 HDPE Color (#2) 0.4% 0.1% 35 edical Waste 0.3% 0.5%
13 HDPE Natural (#2) 0.4% 0.2% 36 Electronics Electronics (Small) 0.5% 0.1%
14 HDPE Tubs and Lids/Other (#2) 0.1% 0.0% 37 Electronics (Large)]  1.2% 0.6%
15 Plastic 0.8% 0.2% 38 Batteries| 0.1% 0.0%
16 Mixed Containers (#3-#7) 0.7% 0.4% 39 C&D Clean Wood 3.3% 1.8%
17 EPS Foam 0.5% 0.1% 40 Wood- Painted or Treated 2.8% 1.5%
18 Film & Wrap 5.2% 1.0% 41 0.5% 0.5%
19 1.0% 03% 42 Carpet and Padding| _ 0.6% 05%
20 Mixed Bulky Plastic| 4.0% 3.0% 43 2.1% 1.0%
21 N Rigid Plastic| 1.9% 0.6% 44 Textiles 6.0% 1.5%
22 Glass Recyclable Glass| 1.3% 0.4% 45 Leather & Rubber 2.1% 0.8%
23 0.8% 0.4% 46 Diapers|  2.4% 0.8%

47 Other 4.2% 12%

48

49 4.2% 1.5%

50 Other Residue or Composite Items 2.9% 1.0%

Source: GBB -
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MSW Material — Residential & Commercial

Glass

Other Wasts
er Waste 29

11%

Metals
5%

HHW
1%

69%

Source: GBB -
Kent County, Ml
2021

ECON | @SWANA

7
MSW Material - All Waste
Material Tons per Year
Recycling (Total) 33,850
Residential TPY] 126,387
Commercial TPY] 117,770
Compactor TPY] 36,313
Other Hauler TPY| 20,334 334,654 64.5%
C&D TPY| 112,768
Sludge| 22,403
Est. Yard Waste Compost]| 30,000
Other Landfill Diversion 7,919
Est. Bottle Bill Diversion 11,431 184,520 35.5%
Total 519,173
Source: GBB -
Kent County, Ml
2021

ECON | @SWANA
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October 2024

MSW Material — All Waste

Total Tons: Other Residue
519,173 13.0%
Metals
3.9%
54%
Source: GBB -
Kent County, Ml

2021

Est. Bottle
Bill Diversion

Total Tons: 2.2% \
519,173

Yard Waste
5.8%

Landfill
(Concrete. Etc) /

1.5%

Source: GBB - Recyclables
Kent County, M|

2021

5.7%

Gershman, Brickner & Bratton, Inc.
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|deal Collection and Processing

What is All Program Materials (MRF) Were Recovered

Electronics__ Other Diversion
1.3% 3.7%

Other Metals

2.6% \

Yard Waste

6.8% \

Recyclable Glass

34.3% 209 |

Program Metals

P
1.3%
Program Plastics/
3.6% Program Fiber

12.5%

Source: GBB -
Kent County, Ml
2021

Full MSW Processing Systems

90 TPH
(400,000
TPY)
50%+
Diversion

12
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Mixed Waste Processing
¢ Assumes 10% Bulky
Waste Removed at MRF Recyclables
MWPF 5.0%
* Does Not Count Sludge OtherSD;:rS'on
* Assumes some Out-of- G”t/Fmes
County Waste for 1.3%
400,000 total OtherPlastics
processed 4.7%
* Single Stream MRF Still MRE p|ast£s_/
Active 1.4%
MRF Metals
Total Tons: 2.8%
592,091
Source: GBB — 42.3%
Internal Calculations based on
Average MWPF 0OCC/Browns
4.0%

State of MSW Processing

Map of Modern,
Highly Automated MWPF Locations

ACTIVE MWP FACILITY
MOTHBALLED

CHANGED TO SINGLE STREAM
ACTIVE BUT DEFAULTED
CURRENT RFP FOR MWP

14
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State of US Recycling
Circularity

Circular
Economy and
Recycling

L A

The Idealized Goal

PRODUCTION,
REMANUFACTURING

S CIRCULAR ECONOMY

0
RESIDUAL DISTRIBUTION
WASTE

Gershman, Brickner & Bratton, Inc. 8
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Circular Economy and Recycling

Current Infrastructure and Process

PAl
DESIGN REPAIR / REUSE
SINGLE USE ITEMS / ‘[
PACKAGING

COLLECTED - s MANUFACTURING/ CONSUMER s
VIRGIN MATERIAL REFINEMENT H PRODUCTION H DISTRIBUTION }—‘ o COLLECTION | DISPOSAL

PRE-CONSUMER ELECTRICITY
RECYCLING I—l
== CIRCULAR METALS TE-TO-ENERGY
—= RECOVERED et =
— DISPOSAL LONG FIBER
~—= LIMITED STREAM (PET)
DISTRIBUTION / RAW SCRAP RECYCLING
REFINEMENT RECYCLABLES PROCESSING
NG/
PET ' RENEWABLE FUELS
HOPE-C MOSTLY METALS &
PP I OTHER COMPOST /
MIXED FIBER | PROCESSING FUELS
l COMPOST

DURABLE GOODS /
SHORT FIBER GOODS

COLLECTED g MANUFACTURING/ - CONSUMER i
VIRGIN MATERIAL l'—l REFINEMENT |‘—| PRODUCTION |‘—[ DISTRIBUTION l‘— USE COLLECTION

17

Advanced Recycling
Bio Feedstock, &
Alternative
Collections

Gershman, Brickner & Bratton, Inc. 9
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Circular Economy and Recycling

Future Infrastructure and Process

DESIGN REPAIR / REUSE

SINGLE USE ITEMS / ] |

PACKAGING

COLLECTED MANUFACTURING! T
VIRGIN MATERIAL REEINEMENT PRODUCTION DISTRIBUTION e couEcToN | DISPOSAL

PRE-CONSUMER ELECTRICITY
RECYCLING

—=— CIRCULAR METALS WASTE-TO-ENERG!
= RECOVERED Sgggi J
DISPOSAL LONG FIBER
——— LIMITED STREAM (PET)
DISTRIBUTION / RAW SCRAP RECYCLING
REFINEMENT RECYCLABLES PROCESSING
PET NG/
HDPE-C MOSTLY l RENEWABLE FUELS

METALS

PP r
MIXED FIBER OTHER COMPOST /
ADVANCED PROCESSING FUELS
RECYCLING / 1

FIBER RECOVERY 1 COMPOST

DURABLE GOODS /
SHORT FIBER GOODS

COLLECTED MANUFACTURING/ CONSUMER I
VIRGIN MATERKALl | BEFNEMENT PRODUCTION DISTRIBUTION " USE _| COLLECTION [

19

Feedstock-Conversion Agonned Rl NNL
Interface Consortium

( F C | C ) o @s Alamos ffc'ﬁlflev :E N R E L

NATIONAL LABORATORY LABORATORY

511943

BERKELEY LAB

Idabo National Loboraiory

Bioenergy Technologies Office (BETO) MQKRimar N

Pacific N‘ortl;;vgst Laboratories
Edward J. Wolfrum, Ph.D.

|
Principal Investigator < fc I c

CON\
U.S. DEPARTMENT OF ENERGY

20
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Characterization Study Based Diversion

MRF Residue

October 2024

Source: RRS -
Kent County, Ml
2021

RESIDUE 1%
19%

21

Wet — Dry Collections

collected weekly

o Wet/Compostable Fiber
o Organics & Diapers
o Other Residue Collected Monthly

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

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

o Other Recycling Possibilities (Wood, textiles)

Gershman, Brickner & Bratton, Inc.
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Alternative Collections System

* Wet/ Dry/ C&D / Other
OTHER
DRY COLLECTIONS WET COLLECTIONS| C&D COLLECTIONS! COLLECTIONS
oce v v v v
FIEER COMPOST SHINGLES GLASS
PET - DRY NG <@ WET WOOD C&D FINES <g= OTHER
HggE PROCESSING METALS PROCESSING AGGREGATE PROCESSING TEXTILES PROCESSING
METALS ‘ ‘ ’ ‘
LANDFILL
ADVANCED RECYCLING DISPOSAL

' RENEWABLE FUEL
VIRGIN REPLACEMENT
CHEMICALS

ECON | @SWANA

23

Wet/Dry/C&D and Other Processing Diversion

* Assumes Sludge to Wet

¢ Assumes C&D Waste to
Adv. Rec. (except cement)

60.5%

Dry Tons
Recovered
18.0%

* Assumes Fines and
Textiles can be Recovered
and Repurposed

* Some C&D Recovered

may also go to Adv, Rec.
9.1%

Other Tons

Rer:{lasi;laing Wet Tons Dry TOPS
. Remaining Remaining
C&D To 13.2% S
Source: GBB - Total Tons: Remaining
0
Internal Calculations 518,373 3.3% 30.4%

ECON | @SWANA

24
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Conclusions

o Current Mechanical Recycling and Organics Processing MAY get
you to 50% diversion and recovery, but will take extensive
infrastructure and likely will also need C&D processing

o Without additional outlets, large MWPF will also not go beyond
50% diversion

o Changing how material is collected will make streams easier to
process (and less capital intensive)

o Dealing with Sludge will be an issue for diversion (PFAS)

o Advanced Recycling or Fuel Conversion will likely be needed to
achieve 80% Diversion

o Additional recovery or use advancements, including for textiles
and fines, will be needed to achieve 90% diversion

Characterization Stuc
Diversion:

Questions and Comments:
e Was this Useful?
* |deas on Assumptions?

( ALLAS)' TEXAS SOLID WASTE ASSOCIATION OF NORTH AMERICA
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