Innovation, Science and
Technology at work for the rural
communities of Eastern Ontario
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Our story is about science and technology
In Eastern Ontario




Naturalized Knowledge System




Early North American settlers

Picea mariana Twigs “Spruce beer”
Oak, Hemlock, Bark Dyes, perfume
Butternut,Birch

Sassafras Leaves Spring tonic

Pine Oleoresin Naval Stores -
turpentine, pitch,
tar, resin

9/25/11 From Faculty of Forestry U of T




| never knew these things came from trees...

Acids Dyes
Fabrics Plastics

TuIELHES

Liquid Fuels

Furniture Dietary fibre

Filter tips

9/25/11




Best Opportunities

. Pharmaceuticals (¢ollection)

Nutraceuticals i :
. Bio-chemicals

. Manufactured ;
NTFPs ! Housing 0-Materials

Millwork Furniture

- Other
O

Millwork — .
Doors/Windows

i e
e
S
(o]
|
O
e
()
=
| S
©
=

SThousands S millions

Capital Investment

>
Don Roberts, CIBC




Three streams of value-added products from sustainably managed
forests in Great Lakes St. Lawrence forests plus agricultural biomass

e Houses for First
Nations

e Housing components

¢ Innovative wood
products

¢ Platform chemicals
¢ Niche extractives

e 50 years of chemical
processing in
community — e.g.
DuPont

e Second generation
biofuels

e Pellets

e Cogen - Combined Heat
and Power




Traditions and skills with solid wood
over the centuries

Richard David, master basket maker at
Limerick Forest in Edwardsburgh/Cardinal




Innovation with wood




2,200 black walnut trees; Dr. Neil Thomas
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Solid wood, energy and valuable extractives too
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Black Liquor
& Residuals

. Chemicals

The Forest .
Biorefinery

SUNY, Faculty of
Environment and
Forestry




Eastern Ontario Model Forest

¢ Since 1992

e Over 600 well established
partnerships

e Funding from Canadian Forest
Service under Community
Forests Program

e Knowledge base/research
along the entire value chain

e Key link to sustainable forest
resources, First Nations &
regional innovation

e Forest Stewardship Council
(FSC) certification: Scott Davis
summary of FSC in Eastern 3
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Economic, energy and environmental opportunities in smart, low carbon,
rural eastern Ontario

Worldwide challenges of shifting
markets, climate change, energy
security

Strong forestry and
manufacturing culture

Availability of feedstock -

— Millions of metric tonnes of pulpwood

material from Ottawa Valley, eastern

Ontario, western Québec, Northern

New York; currently virtually no

market Churiada
Ministry of Northern

Development Mines and Forestry
engaged




Edwardsburgh/Cardinal: a founding partner

e Beautiful historic rural community

e On the shores of the world’s greatest
supply of fresh water

e Route to the heartland of North America

* In the centre of the most significant hard
wood forests in North America

e Community capacity: local strength
e 400 acres of industrial land

e Owners of Port of Prescott




WHARF TRAFFIC - 675,000 MT - IN/OUT
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GreenField Ethanol off to strong start

230 million litres of ethanol per year;
now at over 120% of capacity; 52
permanent jobs; 22 million bushels of
corn mostly from regional farmers

By-products: heat, carbon dioxide and
dry distillers grain

$180 million dollar construction

Current research on cellulosic
ethanol from corn cobs centred
at Chatham

Darrel Veres, plant manager “actively
seek to support the OEWC and anything
that would crate a synergistic benefit
between Greenfield and the OEWC.”

* Verbal agreement to cooperate with
greenhouse feasibility study

* Active and welcome partner




Leaders: Clearydale farm near
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Ontario East Wood Centre
e < cCO.INDUSTRIAL PARK

Incorporated in 2010
Governance in place
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Geographic Advantage: transportation links support

domestic and export markets with the rural landscape
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Incorporation of OEWC & EIP
complete; objects are:

The development of a forest and biomass based and
innovation-inspired cluster of industrial, business
and demonstration projects in an ecologically sound
environment

A platform for scientific collaboration, business
development, demonstration, piloting,
commercialization, exporting and marketing of a
wide array of innovative value-added wood and
biomass products, including but not limited to: solid
wood building components, biochemicals and
bioenergy

Assistance to the forest industry in creating uses for
underutilized, lower value wood in Eastern Ontario
and the region and

Participation in the restructuring of the forest
industry of the Great Lakes/St. Lawrence forest for
the benefit of rural communities and in partnership
with a variety of other organizations, academic
institutions, individuals and agencies with
compatible goals.




Board of Directors, OEWC

Alastair Baird, Manager of Renfrew County
Economic Development Department

Brian Barkley, RPF, president of Canadian

Model Forest Network, Interim chair of the
board

Ray Bonenberg; retired MNR Director of
Southern Region

Tony Bull (founding director), retired Parks
Canada director, VP EOMF

Dr. Michel Caron, La Cité collégiale

Larry Dishaw (founding director) former
mayor

Deputy Mayor John Hunter, , Township of
Edwardsburgh/Cardinal

Geri Kamenz; Chair of Ontario Farm Products
Marketing Commission, area farmer

Sandra S. Lawn BSc, MPA, Project Leader,
(founding director)

Dave Lemkay, Executive Director, Renfrew
Industrial Commission

Henry Lickers, Mohawk Council of Akwesasne

Jason Linkewich, B. Com, FCMA; Vice President —
Fibre Supply Strategy, Tembec

Dr. Steven Liss, Vice Principal (Research) Queen’s
University

Dennis Senik, P. Eng., MBA

Dr. Sandy Smith, Dean of Faculty of Forestry at
University of Toronto

Francois Tanguay of Coalition Bois in Québec
Dr. Ed White, Professor Emeritus, SUNY ESF

Michael Wildman, CAO of Edwardsburgh/
Cardinal




Special Advisors

Patrick Huot, P.Eng., Industry Canada until January
2011

lan Manson, Economist, MNDMF

Dr. Geoff Whitfield; retired chief scientist DuPont
Canada

Dr. Peter Hall, former NRCan

David Mody P. Eng., Queen’s

Tom Richardson, forest industry

Jim McCready, forester

Dr. Sally Krigstin (U of T)

Doug Cleary, agriculture

Mark Angelini, Ontario Wood Export expert
Dr. Warren Mabee, Queen’s

Jamie Stephens, UBC/Queen’s




Directors of the OEWC Board, photographed on December 10t 2010 Back row: L to R: Dennis Senik, Ray
Bonenberg, Dave Lemkay, Henry Lickers, Geri Kamenz, Brian Barkley (Chair)Front Row: L to R: Tony Bull, Larry
Dishaw, Sandra Lawn (Project Leader) Mayor Bill Sloan
Absent: Alistair Baird, Dr. Michel Caron, Jason Linkewich, Dr. Steve Liss, Dr. Sandy Smith, Francois Tanguay, Dr.
Ed White, Michael Wildman




Algonquin College, Ottawa and
Pembroke, Ontario: MOU in place;
Department of Applied Research and
Innovation Director

Eastern Ontario Model Forest
Ecole Polytechnique: Dr. Paul Stuart

Industry Canada, Natural Resources
Canada, Foreign Affairs and International
Trade, Agriculture Canada’s Rural
Secretariat, NSERC

Guelph University, Kemptville and Alfred
Campuses; Dr. Claude Naude engaged
IRAP: active and involved: Mike Barré
La Cité collégiale, Ottawa - MOU in place:

Dr. Michel Caron - active participation re
solid wood

Loyalist College: MOU in place

Ottawa Centre for Research and
Innovation (OCRI): Clean Tech Division -
there almost from the beginning

Key public and academic relationships: active collaboration

Ministries of Natural Resources, Northern
Development, Mines and Forestry, Agriculture

and Rural Affairs, Economic Development and
Trade

**Queen’s University - Faculty of Engineering
and Applied Science: Chemical Engineering,
School of Business (Monieson Centre), Office of
Director of Research, Law, Geography and Policy
Studies

St. Lawrence College- MOU in place

State University of New York School of
Environmental Science and Forestry

Steering Committee, Technical Advisory Group
and Board of Directors now in place...

Township of Edwardsburgh/Cardinal and
United Counties of Leeds-Grenville, Economic
Development Department

University of Toronto, Faculty of Forestry - with
us from the start
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¥ Guildewood

Value Added Wood
products

Hubbard & Company
90% of value-added wood
products from Southern Ontario
=+ forestry companies
Xilitol production
Norampac
Ensyn (pilot plant in Renfrew)
EOWC Eastern Ontario Regional
Broadband Project businesses
Eastern Ontario Tran-
sitional Council

Eastern Ontario
Wardens Caucus

Genivar et al
FPI and NFI link

Combined Heat and Power

Invista
Kemira
DuPont

& Chemical processing

* 4> Greenhouse
GreenField - anchor
CASCO

Agricultural Biomass e.g.
Clearydale

Agricultural base

@ Incorporated Organization

@ Board formed and functioning

@ Operating procedures established

funding -~ O Management team-staff in place

@ Headquarters location-Port Office

¥ CRIBE - focused on Northern Ontario

# Fed Dev - Prosperity Initiative

O Financial Resources
) EOMF - focused on Eastern Ontario
¥ eopp

Intellectual property

Intellectual assets

Demonstration Project
with Akwesasne

Ontario Wood Export Association:
Sault Ste Marie

Mark Ang free agent/advisor

Natural Resources
Inventory/ all eastern
Jamie Stephen at Queen's/UBC - proposal

Renewable Energy From Eastern Ontario
forests; A Renfrew County Blue Print, July
2009 and other studies

Short Rotation Woody
Crops working group -
EOMF/others

Certification/EOMF/Renfrew

Commercial-

ization: solid

wood; bio-

chemicals,
@ biofuels

Governance & Management

OEWCS& EIP

RD&D/
Active
Strategic Op-
portunities

OEWC& EIP Road Map for September 14, 2011 copy.mmap - 9/11/11 -

Site Engineering, Documentation & Planning Totem, Simms Hubiki Pre engineering concept

X support for EIP concept?
Zoning, Bylaws
Township
4 panel promo document complete (TD Graham)
Website updated 1/2011

need parameters and

Marketing, Promotion and Sales conditions for offers of sale

important for E/C to be sales ready

Strategic Advantages clear
process established with
GreenField project

Permitting and Approvals municipal
provincial
federal

low lift pump and pipe installed with over

process @ capacity to GreenField and operational

water
potable ~ @ access to treated municipal water
D sewage & waste

@ supply in
critical infrastructure power @
generated power out

@ natural gas

@ primary
roads

secondary

@ 10t subdivision & layout

Weigh scales
biomass loading/unloading/wood yard
testing & monitoring facility for feedstock

Storage area located, designed and built?

ABS Hot Water Processing *
Universities and Colleges
Furfural production '
Xilitol production - recommendation from TEAM 17's research
Dimethyl ether/DME '

Torrefaction/polymers ®
Kebonization with fufuryl alcohol - concept only
Dr. Neil Thomas

Black Walnut
Algonquin College




Concentration of research extensive universities in the Great Lakes Economic Region



Bioproducts from Wood — Wood Chemistry presentation
prepared for us by
Dr. Sally Krigstin, U of T




Another matrix of bio-based chemicals

Technologies Already Exist Which Can Provide Competitive Emiry into Bio~-based Chemicals and Target Market
Segments

n Bl

Making bio-chemicals can be complex from both a technological and
market perspective - partnerships are required to be successful.

Don Roberts 613.564-0827 don roberts@eibe ca CIBC World Markels Inc




Dimethyl Ether production (U of Calgary slide); company working with Queen’s/OEWC




Great Lakes Region is home to business sectors with critical mass and global reach
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Visit to the port site by SUNY Environmental Science and Forestry’s
Dr. Tom Amidon and Dr. Ed White, March 18, 2010; Tom now working with New

Forest Industries, collaborating with OEWC from Quebec

Mavyor Larry Dishaw, Dr. Ed White of State University of New York, SUNY, Tony Bull EOMF, Sandra Lawn Project Leader,
Councillor Frank Noccey, and Dr. Tom Amidon, SUNY. Tom is known around the world for his excellent work




Queen’s University 2010/2011

Project #1 2010/11 The students evaluated the technical, safety, environmental and business
feasibility of the demonstration plant based on hot water extraction process and developing
a document that will be used to draw capital investors to the project. The students gain
insight into the complicated world of corporate strategic planning and capitalization within
the context of leading edge technologies in an emerging bioeconomy .

Project #2 2010/11 The students were working in parallel with Project #1 developing the in-
depth information on processing technology, supportive data on reverse osmosis/
membrane technology, equipment needed, strengths of this technology compared to other

competing technologies, products produced esp. xylitol, uses of these products, emerging
new products and new approaches to specific parts of the process etc.

Chemical Engineering 470 course: the students evaluated the technical, safety,
environmental impact and business feasibility of an idea that utilizes furfural derived from
woody biomass. The purpose of the plant is to make the fuel additive 4-
Methytetrahydrafuran and furfurol. The feasibility study should produce a safe and efficient
design for a facility providing 5% of the volume for a 100,000 barrel per day bio-oil refinery. It
is also an interesting feature of the project that the design is to be flexible in the products
produced. Currently working on dimethyl ether project — presentation September 14, 2011

Chemical Engineering 360 course: Engineering Communications linked to the CHEE 470
above

This years CHEE 470 — DME etc.




Colleges — valuable collaboration

La Cité collégiale, Ottawa — sighed memorandum of understanding on February 10, 2010 in
areas such as construction (aboriginal housing), architecture, forest technology,
biotechnology, exterior design and environment as programs that can be involved. They
also have an international project pertaining to workers mobility including students with
institutions from France and Finland. We were pleased to welcome Jukka Asp from Finland
on October 4, 2010

St. Lawrence College, Brockville campus - signed MOU; especially supportive re training
and stationary engineering, applied technology, business planning and other related
programs

Algonquin College, Ottawa and Pembroke, Ontario — Applied Research and Innovation
Director — signed MOU seeking relationship in variety of areas including involvement of
Forestry Technician students in Pembroke and applied technology with respect to forest
related initiatives; September 18, 2010 visit to Black Walnut plantation — collaborative
project

Loyalist College at Belleville — MOU now in place; special interest from Bancroft campus —
strong lumbering area; FPI/EOMF seminar in Bancroft February 15, 2011 — small turnout
but good interest

Confederation College, Thunder Bay, Ontario — Innovation Development Program were
interested in a formal relationship; especially with respect to First Nations Housing, cedar
project and twinning of northern community with Edwardsburgh/Cardinal. CRIBE located
here -little progress




Dr. Geoff Whitfield sharing
his great knowledge




Queen’s TEAM 17 presents Xylitol Project on April
12, 2011; Dr. Susan Wood key support




Queen’s TEAM 12 presents Furfural Project on
April 9, 2011




A visit on April 4, 2011 by biofuel proponent from Calgary CHEE
470 course underway
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energy security,
environmental
sustainability




Ontario East Wood Centre
bl 5 FCO.INDUSTRIAL PARK

Sandra Lawn, BSc, MPA
Project Leader, Director

613-925-5568

Dr. Susan Wood
Director of Queen’s University Office of Research Services

Scott Davis, at EOMF; ; www.eomf.on.ca




