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'Industrial Ecology Project e
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Industrial ecology is a process systems approach that
mimics natural cycles, converting waste into “food”
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=Project Objectives

e Develop a systems-level model of resource
flows and interdependencies in Central Ohio
— EXisting Eco-Flow™ model developed for SWACO
provides basic software prototype
e Implement decision tools for evaluating costs
and benefits of innovative IE opportunities.

— Industrial Ecosystem Toolkit will incorporate
material flow analysis, economic input-output, life
cycle analysis, and system dynamics methods

e Promote acceptance of IE innovations by
regional businesses, citizens, public agencies

— 1590 reduction in waste disposal to landfill by 2012,

=150,000 tons/yr converted to value streams



%ﬁent and Potential Partners

e EPA awarded OSU a grant for an Industrial
Ecosystem toolkit, linking an existing tool
(Eco-Flow™) with LCA and other tools, to help
significantly reduce solid waste in Ohio

e Bridging the Gap is applying the tools to the
Kansas City Byproduct Synergy Network
(Hallmark, Harley-Davidson, Lafarge, etc.)

e OSU is working with the U.S. Business Council
for Sustainable Development to develop
similar industrial networks in Ohio and
encourage systems thinking
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~Kansas City Byproduct Synergies

Composites —SuperSacks Paint stripping
& Polymers  Gel coats
Shredder residue Iron source Gerdau-
Gerdau- Millscale Ameristeel

Férrous-metals
Furnace dust
Railcar debris

Ameristeel
Alternate fuels
Erosion control
Confetti/crafts Hallmark

Polyethylene Scrap materials Packaging dunnage

Hallmark Solid-Waste—Packaging
Food waste  Wasteiink
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Energy Filtration
Solvents Finishing Ha_rley
Polydrums Metals Paint sludge Cleaning Cleaning Davidson
Harley Pallets Alkalines ——Powder paint Coating  Metal parts
Devicle Rubber Abrasives—Solvents
Vi Plastic Solid waste-Used oils
: Lafarge
Alternate materials
KCMO Appliances
Solid Waste \é\{OOd R composting _  Missouri
a8 Erosion control Organics
FGD sludge
KC Power
Fly-ash Systech

& Light Wood chips Alternate fuels




US EPA ARCHIVE DOCUMENT
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=Industrial Ecology Enhances Sustainability

OHIO
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l l demand
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al Eco-Flow™ v0.1 Features o0
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=Industrial Ecosystem Toolkit Architecture

| "Hm

Graphical Expert

Database «—— Human < System
Interface \ Module

Sustainability Indicators

Output: e.g., TRACI
P Network G )
Costs, Flows

o Structure
Emissions

Life Cycle Analysis
Tools (e.g., Eco-LCA)

Optimizatio Incremental Analysis
n Solver (First-order perturbation)

Systems Dynamics Tool
(T21-Ohio Model)

Secondary analysis modules




21-Ohio Model I
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4’//—/ Government budget
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Water disruption Industry
Production
\\ \\ Income

o, . Energy resources | Ener
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dlngs and Lessons Learned

Giving companies access to tools that help to
visualize, guantify, and optimize material
flows can help them discover opportunities
and build confidence in industrial ecology

The applicability of network analysis tools
ranges from specific facility partnerships to
broad, regional-scale modeling

Preliminary results for Kansas City suggest
that up to $15 million per year of savings are
possible, with the benefits evenly divided

As expected, environmental and financial
benefits are closely correlated
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"« For an individual company

— How can we maximize profit by exploiting
available byproduct synergies?

— What are the total environmental benefits
associated with these synergies?

 For a collective regional network

— What i1s the maximum amount of solid waste
that can be diverted from landfills?

— What reductions in greenhouse gases or
other emissions can thus be achieved?

— How might new technologies benefit the
region economically and environmentally?




