Closing the Loop:
Exploring Opportunities for Materials
Exchanges & Industrial Symbiosis in Maine
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Maine Won’t
Wait 2024

Strategy F part 9:
“Maine should also
Investigate opportunities
for industrial and regional
materials exchanges”




Municipal &
Industrial Savings

Municipal Waste Management

e Waste disposal one of the top three
expense categories for municipalities

e Some high volume/weight materials
could be diverted and reused

e Savings could be directed to other
essential programs

e We are running out of landfill space...

Maine Manufacturers

e Inputs increasingly expensive, waste
management expensive

e Supply chains are often unreliable

e Increased resilience and local economic
development with local inputs



“Opportunities for
Industrial Materials
Exchange in Maine”

1. Workshops 2. Surveys

0-5sites within a 200km radius circle
5-10 sites within a 200km radius circle
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Maine Resource
Recovery Association




Project Timeline

Activity

Workshops

Surveys

Summer
2026

Spring
2027

Summer
2027

Mapping

Collaboration
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Material footprint per capita, 2000 to 2022
Material footprint is the quantity of material needed to meet a country's material demand. It is material
production, adjusted for trade. The total material footprint is the sum of the material footprint for biomass, fossil

fuels, metal ores, and non-metal ores, given in tonnes per year.
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materials use
per capita
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Data source: United Nations Environment Programme OurWorldinData.o iodiversity | CC BY
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linear materials systems

Involves energy, water and labor inputs, and pollution output at every stage

RESOURCE PRODUCTION & TRANSPORTATION & USE & DISPOSAL
EXTRACTION MANUFACTURING RETAIL



Juniper Ridge - Wastes Accepted by Amount, 2012-2022

Some interesting

1,000,000 industrial SPW:

900,000 1,917t polyethylene
800,000 and cellulose
trimmings

700,000

600,000 1,033t non-hazardous
500,000 chemicals

B 751t pulp mill waste
300,000

200,000 525t Industrial
100,000 Miscellaneous

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Tons Tons Tons Tons Tons Tons Tons Tons Tons Tons Tons

EMSW mCDD mSPW (Except Sludge) M Sludge Only

Juniper Ridge receives Special Wastes (SPW)

2022 Waste Generation and Disposal Capacity Report
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Circular
Economy

Material Savings
(WBCSD 2024)

RENEWABLES FLOW MANAGEMENT

BIOCHEMICAL
FEEDSTOCK

REGENERATION BIOSPHERE

Environmental Benefits
(EMF2024)

Economic Savings
(EMF 2024)
Regional Resilience bicesTion

(Howard et. al 2022)

BIOCHEMICAL
FEEDSTOCK?

Economic Development
(WRI 2021)

1 Hunting and fishing
2 Can take both post-harvest and post-consumer waste as an input

SOURCE

Ellen MacArthur Foundation

Circular economy systems diagram (February 2019)
www.ellenmacarthurfoundation.org

Drawing based on Braungart & McDonough,

Cradle to Cradle (C2C)

Social Capital
(Berry 2019)

RENEWABLES @ . FINITE MATERIALS

STOCK MANAGEMENT

i

PARTS MANUFACTURER

o L =@
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COLLECTION COLLECTION

MINIMISE SYSTEMATIC % ELLEN MACARTHUR
LEAKAGE AND NEGATIVE : @ FOUNDATION
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Industrial N iy

Symbiosis: et
iInspired by
mutualistic
symbiosis in
biological

ecosystems




What high-quantity and/or
problematic materials
would you like to prioritize
for circularity?
e High costs to dispose?
Bulky? Heavy?

o
e Reusable?
e Still valuable?

Construction and

Demolition Debris Plastic films

Solar Panels 299

??? ???
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Allagash Brewing i [ELEN ,  BETS

Natually grom

“Waste to Wares” initiative led by the
Manufacturers Association of Maine
(MAME)

98% of brewery waste out of landfill

Recycling CO-OP from partners ship to
be correctly recycled

PHOTO/ TIM GREENW

Rob Tod, left, founder of Allagash Brewing, and facilities manager Luke Truman, inside the brewery at 50
Industrial Way in Portland. Allagash, which sells more than 100,000 barrels of beer a year in 17 states plus the
District of Columbia, is leading a cross-industry initiative to reduce and repurpose manufacturing waste in
Maine.

0 By Renee Cordes
A t Allagash Brewing Co. in Portland, founder Rob Tod speaks as

&

enthusiastically about reducing waste as he does about product

expansion at Maine’s largest brewer. It's known for its Belgian-style ales.
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Freshwater
Stone

Stone Slurry from cutting stone slabs AR
and shapes 7

500-1000 cubic yards of slurry annually

Currently stockpiled in a quarry can it
be used as a cement additive or value
add additive for other products?
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Ready *, .-
Seafood

$ 100K annually to dispose of
Lobstershell

Shells have desirable compositions
and can be turned into
Nutraceuticals or Bioplastics

Research at UMaine to turn
lobstershell into value add products



Austin Materials Marketplace

o B2B, 274 companies

e $372,000 in savings or
value creation for
participants

o Diverted an estimated
45,000 cubic feet from the
landfill

o Avoided 758 metric tons of
carbon dioxide equivalent

https://rheaply.com/materials-marketplace/



Voluntary, government-supported private sector

initiative started in 2005
_ ; e 13,000 companies
m"“t‘“"' e 20 miles average distance

e Trust & cooperation required

In 5 years, diverted or prevented:
e >5 2 million tonnes industrial waste
e 357 thousand tonnes hazardous waste

e 7.9 million tonnes raw materials

e 9.4 million tonnes industrial water

UK National IS Program (NISP)

Bio Intelligence Service (2009), Jensen (2011)



Resource Streams Yielding €0, Savings (based on tonnes of €0, saved through NISP) (] Members COlleCtively re duced

their emissions by over 6 million

tonnes.
Key Resource Streams
A e Achieved at a cost of only $0.9
Chemicals . o
\ / i USD per tonne of carbon dioxide
- = I Metals .
Organics I‘eductlon
I Paper 5 0 o .
I Plastic e Persistence-based lifetime savings
Tyres . .
Wood of carbon dioxide are as low as

$0.2-$0.3 USD per tonne.

Resource streams yielding carbon dioxide savings. Source: Laybourn & Morrissett (2009)



Kalundborg
Municipality

Kalundborg Utility
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Results to Date

The Eco-Industrial Park saves Kalundborg €24 million in bottom-line savings annually. But the savings
aren't just financial—this process saves 635,000 tons of CO2, 3.6 million m3 of water, 100 GWh of

energy, and 87,000 tons of solid materials.

635K 3.6M 100

tons in savings of CO2. m3 savings in water. GWHh in energy savings.

The Kalundborg Eco-Industrial Park demonstrates how resource sharing among industrial actors in the
same locality can be beneficial both ecologically and financially. For today’s organizations, applying

circular models can yield enormous benefits in several business-critical areas.

Kalundborg annual savings

www.engieimpact.com/insights/eco-industrial-park-case-study-kalundborg

87K

tons of savings in solid
waste.



explore opportunities to save your municipality money...

Join the Maine Materials
Exchange Network

Open your camera app, center on
the QR code, tap the link, then fill
out the form, CLICK SUBMIT!




We need your help!

What data about materials could you provide?

Who should we contact?



