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Limitations of 15t generation biofuels

Limited oil replacement potential
Significant effect on agricultural markets and psc

Only modest energy efficiency and GHG reductioxeéet for
sugarcane ethanol)

Emerging negative public perceptions



U.S. bioenergy targets: Large role for 2¢
generation bioenergy...

2003 — Department of Energy Road Map goals for 2020:
biofuels (10%), biopower (4%) and biomaterials (18%)

2007 - President Initiative “20 in 10” (replace 20% of energy
from petroleum in 10 years

2007 (December)- Energy Independence and Security Ac
Renewable Fuel Standard (36 billion gallons by 2@22billion from
“advanced” biofuels)

R&D for biomass research ($1.2 billion)
Cost sharing/grants for@generation biofuel plants
CAFE (vehicle fuel) standards to increase to 35 mildisiy£40% increase)



2"d generation bioenergy requires
diverse array of biomass feedstock

Second-generation
(Short Term)

Second-generation

(Long Term)

Agricultural residues
Corn stover,

Wheat straw,

Rice straw

Forest residues
Logging residues,

Fuel treatment residues
Forest thinnings

Grassy energy crops
Switchgrass,
Reed canary grass,
Miscanthus,

Mixed grasses
Sorghum

Urban wood waste

Secondary mill residues
Municipal solid waste

Construction/demolition wog¢d

Short rotation woody crops
Willows,
Hybrid poplar,
Pines,
Cottonwoods,
Eucalyptus




Short-term 24 generation
biomass Agricultural residues

« Agricultural residues represent potentially labg@mass resource
 BUT soil conservation (erosion prevention) is keystraint

e Economic viability hinges on new infrastructure émllection,
handling and storage
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Cottonwood/sycamore pj

High biomass yield
High density/frequent harvest plantations
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