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“ Energy will be one of the
defining issues of this
century. One thing is
clear: The era of easy oil
is over. What we all do
next will determine how
well we meet the energy
needs of the entire world
in this century & beyorid

David J. OReilly - CEO
Chevron Corp.

What is an “Energy Crop”?

is a plant domesticated for use in agriculture,

harvested to be used as a fuel source directly
or
to exploit its energy content via processing into
biofuel.

Energy Crops

Grains for biofuel
— Starch/Sugar Ethanol

« Corn, Sugarcane, Wheat, Rye, Peas, Barley,
etc.

— Biodiesel
» Canola, Soybean, etc.
» Biomass for biofuel
— Cellulosic Ethanol
— CHP Combustion applications




Qil Yields of common crops

Crop Ibs oillacre !lters
oil/acre
hemp 272 148
soybean 335 182
flax (linseed) 359 193
mustard seed 430 231
camelina 438 235
sunflowers 714 386
peanuts 795 428
rapeseed 893 481
oil palm 4,465 2404
Algae 70,000 38,460

http://en.wikipedia.org/wiki/Energy crop

What is on the Agri -Energy
list of Opportunities?

Biodiesel * Biomass
Ethanol Cellulose
On-Farm Ethanol ethanol
Wind Pellets
Biogas Large and
small scale
boilers

Biomass is in the News

“Did the President just
say switchgrass? ”

Ethanol Producer Magazine, March 2006

“Our goal is to make this new kind
of ethanol production competitive
within six years.”




“switchgrass emerges as breakthrough biofuel”
Chicago Tribune

“ADM plans to ramp up research into switchgrass
...... natural evolution of an industry that could be
massive.”

Patricia Woertz CEO, ADM

“Grass makes environmentally friendly biofuel.”

“The development of technology is directly
linked to the price of oil.”

Brian Duff, BBI International

“Have you ever considered burning grass
— not smoking it?”
Ithaca Times, 2005

Why Use Grasses as a Biofuel ?

* “It takes 70 days to grow a crop of grass
pellet fuel.”

* “It takes 70 million years to grow a crop of
fossil fuel.”

Jerry Cherney, Cornell University

Energy Biomass Crops

« Fast-growing crops
« grown for the specific purpose of producing
energy
— (heat, electricity or liquid fuels)
« Perennials
— Switch Grass, other grasses, Willow, Poplar
« Annuals
— Corn, Canola, Wheat, Hemp, etc.

Willow & Poplar

Picture Compliments of Deny St. George — MB Hydro




Native Range of Selected
Warm Season Grasses

Slide Compliment Of REAP

Switchgrass Harvest

Picture provided by Deny St. George — MB Hydro

Switchgrass
“emerges as breakthrough biofuel”
Grows on
marginal soils
Height- 3t0 6
feet

10 to 15 year
productive life
Low NPK
requirements
Moisture efficient

Picture provided by Deny St. George — MB Hydro

Switchgrass Yields

* MAFRI Plots ‘Dacotah’
— 1.1to 6.1 tons/ac

* AA-FC Plots ‘Dacotah’
— 1.3 tons/ac (sandy soil)
— 3.4 tons/ac (clay loam)

* NW Ontario Plots
— Dacotah 3.64 tons/ac
— Sunburst 6.2 tons/ac
— Forestburg 5.9 tons/ac

Increased yields with southern
varieties (photoperiod effect)




Industrial Hemp Fibre Yields

2006 Yield by Test Location - % of USO 14 *
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Alyssa 118 120 124 142 107 127 106
USO 14 100 100 100 100 100 100 100
Zolo 11 115 119 117 140 117 137 87
Varieties that are being tested or proposed for reg istration (% of USO 14)
[Dauphin 05 149 149
IDA 107 118 137 129 132 73
[USO 14 Avg. (tonnes/ac) 4.5 4.7 1.8 3.8 3.0 5.2
[CV%° 13.22 12.96 14.36 13.41 11.48 12.71
LSD¢ ot uso i) 30.18 26.73 37.26 24.91 22.76 18.65

‘Long Term Average Yield is the best indicator of variety performance. Use single year site data with caution.
Based on 2006 field trials at 6 locations. Target Seeding Rate: 200 seeds/m”. Yield is total biomass produced - no harvesting los|
CV9% = Coefficient of Variation. A measure of random variation i a trial. A small CV is desirable.

LSD = Least Significant Difference. Varieties must differ by this percentage to be considered significantly different.
Yield of all varieties at these sites are not statistically different from each other.

Positive Energy Balance

The Dell-Point Pellet Stove * The ratio of total energy output
to energy input for the pelleted
grass system is estimated to be
as high as 16 to 1.

* Newly designed pellet stoves
such as have fuel conversion
efficiencies around 85%

« This close coupled gasifier
pellet stove was designed to
efficiently burn moderately high
ash fuels and feed grains

MB Energy Consumption
By Fuel Type
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BUT....

 Just because it is possible, doesn’t

make it the correct decision!!!

“Pelleting grasses will probably be

economically marginal as a cash crop....
.... It can significantly reduce overhead by

cutting a farm’s energy cost.”

Jerry Cherney, Cornell University




What's my COP?

Switchgrass COP

Fall harvesting Spring harvesting
$41-57CDN/tonne $46-68CDN/tonne

Economic Cost Breakdown for Fall Switchgrass
Production

Establishment Misc

3%

1%

Land rent
29%

Fertilization
16%

Labour
5%

Slide Compliment Of REAP

Pellet Fuel Quality Standards

¢ Premium (<1% ash) vs. Standard (3% ash)
Spring harvested switchgrass has an ash content of
approximately 3 to 3.5%.

Overwintering switchgrass reduces the potassium and
chlorine content which improves overall biomass
quality.

« Density: 40 pounds per cubic ft.

« In terms of pelleting, switchgrass behaves
similarly to alfalfa, and it is significantly easier to
pellet than hardwood or softwood fibre sources.

Slide Compliment Of REAP

Equivalent Value Of Pellets
“Profit / Loss "

« Equivalent price based on screened coal value
$90 - $150 COP = Loss of $60 per tonne.
@ 3.0 tonnes per acre = Loss of $180 per acre.

« Equivalent price based on residential electricity
value
$180 - $150 COP = Profit of $30 per tonne.
@ 3.0 tonnes per acre = Profit of $90 per acre.

IOGEN - Cellulose Ethanol

e 220 million litres of ethanol

* 1tonne of straw = 350
litres of ethanol

* 650,000 tonnes of straw
(3 times biomass at Elie)

« logen site visit to Killarney
in early 2000.

« Ethanol production from
demonstration plant since
2004.

Cellulose Ethanol Summary

« Hurry up and wait for technology in USA
and Canada.
« Cellulose ethanol development depends
on:
Technology
Price of oil
Price of feed grains (wheat & corn)
» Good potential for perennial forage based
ethanol fuels in western Canada.




Biomass as a Fuel Source
for Heating

Wheat Straw

Current Situation In Manitoba

¢ 74% of the energy consumed is imported and
non-renewable (transportation & heat)

« Province has significant biomass resources &
capability

« Several companies are developing
technology to convert biomass to bioproducts
and bioenergy.

« A number of consumers are interested in
utilizing bioenergy to replace fossil fuels.

Silde Compliments of Deny St. George — MB Hydro
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Slide Compliment Of REAP

North American Pellet Technology

Fuel Pellets

Photo Compliments of Deny St. George — MB Hydro

Free Standing Fireplace Forced Air
Pellet Stove Inserts Furnaces
Fuel Cubes

Photo Compliments of Deny St. George — MB Hydro




Biomass Fuel Challenges

« Relatively few pellet stoves
capable of burning higher ash
fuels.

www.elfindustries.com
http://www.pelletstove.com/
(Dell Point stove)

« Developing a domestic energy
market for forage based biomass
pellets and bulk biomass in
Manitoba and Canada.

« Accessing potential export
markets in Europe at profitable
prices. ($300+ per tonne)

Canadian Wood Pellet Production
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« ‘“use straw bales for heating
fuel! Slash heating cost up to
90%”

Other Manitoba Companies
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Just to name a few, there is certainly more!!

QUESTIONS




