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Health will dominate decisions in
developed countries

Globalization

Energy will impact politics and society
Shift of economic power to Asia
Societies demand environmental
protection
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160 pieces of state
legislation pending

Health will dominate decisions in developed
countries

Globalization

Energy will impact politics and society

Shift of economic power to Asia

Societies demand environmental protection
Bio-economy will define opportunities

Adapted from: John Oliver, Maple Leaf
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Oshawa, Ontario




Technology Platforms

. Fermentation (enzymatic /microbial)

— Ethanol from starch/cellulose, intermediate chemicals (e.g. lactic
acid) from corn, biogas from biomass feedstock

. Thermo-catalytic Processes

— Biodiesel from vegetable oils, biomass pyrolysis/gasification,
polymer synthesis (e.g. LA to PLA)

. Thermo-mechanical Processes

— Densification (pellets, cubes), polymer processing (e.g., starch
to bioplastics, fibreboard), biofibre processing, straw pulping

e Environment
* Health
e Economy

Perception of Agriculture

* Environment “Farms pollute”
* Health “Chemicals in food”
* Economy “Farm payments”

Proposed vision:

“Capturing opportunities in the bio-economy,
Agriculture becomes a solution provider for a
healthy, sustainable and prosperous Canada”’

Solutions for problems in:
Economy
Health
Environment

Manitoba’s Economy, Health,
Environment




Manitoba’s Economy, Health,
Environment

@ Energy imports were approximately $2.5 Billion
in 2005

Gasoline, Natural Gas,

Diesel
Manitoba
<=

$2.5 Billion

Husky Ethanol Plant -
Minnedosa

» Manitoba has no refineries

* $430 million imported gasach year
* Local jobs and spin-off

* 400,000 T grain

150,000 T DDG

150,000 T DDG
* U of M, AAFC trials
» Characterizing protein
» Support swine and cattle backgrounding
sectors
* Displace some soy meal imports

*135,000 tonne reduction in GHG's

equivalent to removing 10,000 vehicles
» Emission reductions

» Modestly positivefull cycle energy
balancel:1.5 (0.7-2.0)




« Capital assistance to build plants

e Canadian RFS — 5% renewalnle
gasoline by 2010

* Fed budget $0.10/L renewable gasoline

manufacturer incentive for 3 years

Ethanol Production
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Litres / Acre

Canada — 10% mandate requires 40% of avg
wheat crop at today’s yields.

Manitoba - 10% mandate requires 7 — 11 % of
wheat crop at today’s yields.

13 million bushels
400,000 Acres @ 33 bu/ac
300,000 Acres @ 44 bu/ac
200,000 Acres @ 65 bu/ac

8 site years 2006

Superb 56 bu 5701PR 59 bu
BHISHAJ 67 Hoffman 68
Risk Area 12 2006

Superb 53 bu 5602HR 52
Falcon 74 Buteo 67

Western Feed Wheat Coop
FHB resistant Lines 125% of Superb




» Ethanol
1 Imperial Gallon ~ 76,000 BTU

» Biodiesel
1 Imperial Gallon ~ 142,000 BTU

Biodiesel is biodegradable and non-toxic
GHGs by 63% to 91%
CO by 11% to 50%
Particulates 10% to 70%

Energy balance: 1:3.2 (canola) 1:6-7 (animal g

« Capital assistance to build plants

* Canadian RFS — 2% renewaldliesel -
2012 - 500 ML

* Fed budget $0.20/L renewable diesq
manufacturer incentive for 3 years

%+ %

* Sulfur Oxide 20% to 100%
» Methane up to 51%

* NOx 2% to 9% - under investigation

*Energy balance:
1:3.2 (canola) 1:6-7 (animal

faf)

Manitoba Biodiesel Strategy

February 2005

— Biodiesel board

— Smaller scale +
Community owned

— 11.5 cpl tax exemption

— Federal partnership &
cooperation

« Capital assistance,
feasibility studies

+ Market development
* Fuel quality

Fuel Quality

* 11.5 cpl for ASTM quality only

* Low cost tests coming soon
— Spring 2007

* Amendments being drafted to
Biofuels Act
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* 6 proposals recommended for funding
under federal grant program
Several projects in the planning phase

* Increased fleet use — Provincial,
Municipal, City of Winnipeg, Mining
e Long haul demo

* Regional distribution and blending
 Non-transportation usage
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» Feedstock costs account for up to 85%
of cost of production

e Canola prices can go too high

« Average Canadian cost of production
has ranged from 55 to 80 cents/litr

 Relatively low capital costs
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» Camelina

* Hemp (ethyl-ester)
 Very high yield canola

$

Several small facilities across Canada
— 3 pre-commercial facilities in Manitoba

Rothsay in Montreal — 35 million litres

Ocean Nutrition in Nova Scotia — 5 million litres

BIOX in Hamilton — 60 million litres

Milligan Biotech in Foam Lake, Sask. — 5 million litres

U.S. production capacity is more than 500 M litres
annually — over 50 plants under construction
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MB 850 million litres/yr diesel fuel
2.5 million acres canola 2005
300 L/Ac

750 million litres oil
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300/850 million litres consumed on farms
100,000 acres to supply B-10 to farms
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. National RFS is not a Biodiesel mandatg
. Challenge of hydrocracking
. Incentive parity

. Federal Eco-Trust

. Infrastructure

. Education

. Glycerin Markets

Bio-refinery

» U.S. biofuel production vastly exceeding
expectations. Corn cannot do it.

Major companies not in starch based

ethanol. Instead making scientific inroads
and capturing bioeconomy “property”.

» Fermentation: requires enzymes
— Straw, stover, trees, native grass
— Ethanol energy balance >4:1
— Native grass is C positive
» Combustion: pellets, cubes, logs: requires
processing (in-field?)
— Off-grid heating
— Community heating
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Corn Grain Stream
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Multiple sources of
income off the same acre




Manitoba’s Biomass

Wheat, oat, flax, hemp, poplar

Schwietzer-Mauduit ‘
Erosion Control Blanket ~
Parkland Bio-fibre

Dow

Avanti Polymers

Emerson Hemp

Blight's Native Seed \
Prairie Bio-Energy

Composite Innovation Centre
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» Will whole crop use harm the soil?
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Will whole crop use harm the soil?

Studies show soil quality has not
deteriorated when straw was removed
from the cereal year in the rotation.
But, synthetic fertilizer has much to do
retaining soil organic matter (roots).

Dedicated biomass grass extensive roots

%"

% & nn 9
&
Hairy Vetch Seeded early August Check

after winter wheat harvest
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* Wind
» Anaerobic Digestion

* Environment
* Health
e Economy

%

 Starch based ethanol

* Bio-diesel

* New feedstocks

* Ligno-cellulose ethanol

* Bio-refineries

* Integrated bio-complexes on farm
» Whole crop use

* Biological nitrogen
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Proposes vision:

“By capturing opportunties in the bio-
economy Agriculture becomes a solution
provider for a healthy, sustainable and
prosperous Canada”
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* Manitoba Ethanol Office
204-945-3427 (egas)

* Agri-Energy Office
204-945-5222

www.manitobaenergy.ca

11



