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Biopower is well-positioned to take
advantage of growing environmental
and clean energy concerns
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Overview of Bioenergy

e Liquid Transportation Fuels

— Corn-based Ethanol (including other low
lignin sugar producers)

— Cellulosic Ethanol
— Biodiesel
e Blomass Gasification
— Syngas
— Bi0-Oills
— Hydrogen
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Future of Ethanol

Actual and Projected U.5. Ethanol Production 1999 2012
Billion Gallons of Production
Source: Decermber 2005 Ethanad Today Magasine
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* Renewable Fuels Standard mandates 7.5 biliion galons by 2012
« Total US gasoline market ~140 bifion annuat galions
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US Ethanol Plants

EthanollPlants
United States
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Numbeor of EBS stations
open to the public
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[ more than 200

Consumer Reports October 2005

(\MATRIC 681 E85 stations nationwide
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Cellulosic Ethanol Demonstration
Plants

e Locations
— 6 demonstration units throughout the Southeast
(FL, GA, TN, MS, AL, NC)
« Technologies
— Acid Hydrolysis
— Enzymatic Hydrolysis
— Thermochemical Processes
e [ssues
— Rate to produce ethanol is slow
— Conversion efficiency is low

— Little existing infrastructure to collect and
transport cellulosic materials
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Biodiesel Production Plants Under Construction or Expansion jJume 7, 2007)
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« Single feedstock plants
— Most biodiesel plants in US use refined soy oil
 Feedstock supply

— ADM, Cargqill and Bungee control 80+% of soy oil crushing
in US

e Feedstock costs
Market Sizing - Feedstock Pricing

—e— Tallow
—&— Yellow Grease, llinois

No. 2 Brow n, Chicago
——¢— Soybean Oil Degummed, C.llinois
—%— Soybean Oil RBD, C. llinois
—e— Canola Oil RBD, Chicago

—+— Corn Oil Crude, Midw est

M Corn QOil Refined, Midw est
Sunflow er Oil RBD, MN/ND
Palm Oil RBD, US Gulf
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Cents/Pound

2000 2001 2002 2003 2004 2005 Jan. Feb. Mar. Apr. May- Jun. Jul. Aug. Sep. Oct. Nov. Dec. Jan. Feb.
2006 2006 2006 2006 06 2006 2006 2006 2006 2006 2006 2006 2007 2007
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Further Biodiesel Issues

 Production quality

— At lower temperatures, off-spec biodiesel begins to solidify

— ASTM 6751 specification seeks to provide consistency in
product quality

— BQ-9000 is a process quality standard
— Few plants have achieved BQ-9000

 Consistent supply

— Distributors require consistent supply at or below the
wholesale price for petro-diesel

— 20% of biodiesel plants in US were shut down in 2006 due to
feedstock cost/availability

e Tax incentive economics

— Without the $1.00 federal blending tax credit, the biodiesel
market can not be economically viable at current petro-
o diesel prices
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Biomass Gasification

e Locations
— Some facilities co-
located with pulp and
paper facilities
« Technologies
— Complete gasification
— Fast pyrolysis
— Slow pyrolysis
e Limitations
— Bio-oil stability
— Syngas may not be
pipeline quality
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EPRIDA/UGA BIO-CONVERSION CENTER

Pyrolysis char has been found to be an
excellent soil amendment

— Increases carbon content in soil
— Slow release of nutrients (years)

— Provides host site for beneficial
microbial content

Demonstration in Australia on depleted
soils have been excellent
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Conclusions

 West Virginiais late to the game
— No ethanol facilities

— 2 biodiesel facilities (1 under construction + 1
planned)

— Few commercial ethanol filling stations
— No commercial biodiesel filling stations

— Little production of ethanol and biodiesel
feedstocks

— No state mandates or incentives

 West Virginia policy makers must create
an environment that encourages the
production and distribution of biofuels

« West Virginia may have a brighter future
In biomass gasification and cellulosic
ethanol
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