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The DOE’s Biomass Program ENERGY | 5oy Effciency &

Renewable Energy

The Biomass Program supports the following national priorities:

Dramatically Promote the use Establish an Reduce carbon
reduce of diverse, advanced emissions from

dependence domestic, and bioindustry energy production

on foreign oil sustainable and create jobs and consumption

energy resources

The Biomass Program forms cost-share partnerships with key stakeholders to
develop, demonstrate, and deploy technologies for advanced biofuels, bioproducts,
and biopower from lignocellulosic and algal biomass
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Key P O I i Cy D rive r : U.S. DEPARTMENT OF Energy Efflc'ency &

Renewable Fuel Standard ENERGY | renewable Energy

The Energy Independence and Security Act (EISA) of 2007 set aggressive goals:

* Move renewable fuels into the marketplace
* Reduce the nation’s dependence on foreign sources of energy
 Reduce GHG emissions from the transportation sector

EISA established production volumes for the Renewable Fuel Standard Program (RFS),
increasing the supply of renewable fuels to 36 billion gallons by 2022

The U.S. Department of Energy’s (DOE) Biomass Program focuses on developing advanced
biofuels to support meeting the RFS

Renewable Fuel Standard
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Production Targets (billions of gallons)
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Expanding Scope

U.S. DEPARTMENT OF Energy Efficiency &

ENERGY Renewable Energy

4 | Biomass Program

Historic focus on
RDD&D to conv
lignocellulosic bi
to fuel ethanol a
other products.

Expansion of scope
include other advanc
biofuels such as hydr
fuels (renewable gas
diesel, jet fuel), alga
biofuels, and biobuta

eere.energy.gov




Replacing the Whole Barrel ENERGY | 5o Eficiency &

Renewable Energy

The U.S. spends over $300

billion/year on imported oil; that's Products Made from a Barrel
about $1 billion/day of Crude Oil (Gallons) in 2009

« The U.S. transportation sector
accounts for more than 70% of U.S.
oil consumption

‘ Diesel

* Only about 40% of a barrel of crude

oil goes toward light duty petroleum @ Gasoline
gasoline
* Reducing dependence on oil 0 Jet Fuel

requires developing technologies
to replace gasoline, diesel, jet fuel,
heavy distillates, and a range of
bio-based chemicals and products.

. Other Products

Source: Energy Information Administration
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U.S. DEPARTMENT OF Energy Efficiency &

Biomass Program Supply Chain ENERGY | Renewable Energy

The Program’s portfolio is organized to reflect the biomass-to-bioenergy supply chain—
from the source to the end user.

Feedstock Supply

Feedstocks Develop sustainable technologies to provide a secure,
Supply reliable, and affordable biomass feedstock supply for the
U.S. bioenergy industry
Conversion Develop technologies for converting feedstocks into cost-
R&D competitive liquid transportation fuels, as well as
bioproducts and biopower
Demonstrate and validate integrated technologies to
Integrated : :
Biorefineries achieve commercially acceptable performance and
cost targets
P ——
Distribution, Support efforts to ensure that biofuels can safely, cost-

Infrastructure, effectively, and sustainably reach their market and be used
and End Use by consumers as a replacement for petroleum fuels
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Sustainable Feedstock Supply ENERGY | Ereo Effciency &

Renewable Energy

Feedstock supply efforts focus on RD&D to develop and optimize cost-effective,
integrated systems for: ¢ harvesting ¢ preprocessing

collecting * handling
storing e transporting
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2011 Billion Ton Study Update ENERGY | roncrenio trny

Update to the 2005 Billion Ton Study

Total Potential Resources, 2030
($60/dry ton at forest/farm gate)

More robust analysis:

« Sustainability criteria at the field
and stand level

» Updated baseline data

« Land use change modeling for
energy crops

« County-level inventory and
costs for all major feedstocks
County Level Biomass

« Competition with other
commodities and crops i ..

25000-50000 N 310.000 - 450,000

B 0000150000 [ > 40000 ; A

Data and analysis tools located on the Knowledge Discovery Framework:
http://bioenergykdf.net
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U.S. DEPARTMENT OF Energy Efficiency &

Exploring Multiple Routes to Biomass  ENERGY | Renewable Energy

Platform
Feedstocks e Products

Cellulosic Sugar Platform

Co or By

Enzymatic —sygars — Fermentation » Products
" Feedstock el Power
Production
& Logistics /Pyrolysis Oil Platform \ Ethanol }
« Energy Fast Liquid 5 ypgradin
crops PerIySiS — Bio-oil Pg g Butanol
. Olefins
\Q{?:;?ns Syngas Platform _ _ _
- Algae Gasification — Raw _, Filtration & Aromatics
syngas ° Clean-up Gasoline
¢ Lipid (Oil) Platform Diesel
Algal and Transesterification Jet
Heat and
Power }

Research on multiple conversion pathways aims to improve the

efficiency and economics of biofuels production.
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Integrated Biorefinery Project Locations

U.S. DEPARTMENT OF

ENERGY

Energy Efficiency &
Renewable Energy

Approximate locations of current IBR projects at R&D, pilot,

demonstration, and commercial scale
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Sustainability Priorities ENERGY | 5o Effcioncy &

Renewable Energy

Developing and integrating the resources, technologies, and systems across the supply
chain needed to grow a biofuels industry in a way that protects the environment

Feedstock

production and
logistics

ethanol

* Maximize bioproducts
efficiency

diesel

« Evaluate nutrient * Minimize water

+ Evaluate air

and carbon cycling consumption, air gasoline quality impacts
pollution, and

carbon footprint

* Assess impact on
land and resource
use

: « Avoid negative
Jei il impacts on

 Utilize co-products human health

and fully integrate biopower
systems

» Job creation « Land-use change modeling
* Life-cycle analysis of water * Environmental, economic, and
consumption and GHG emissions social factors
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U.S. DEPARTMENT OF Energy Efficiency &

Sustainability Projects ENERGY | rencwable Energy

Identifying and addressing the challenges for sustainable bioenergy production by
working with research partners to conduct field trials, applied research, capacity
building, and analysis.

Climate : : . .
| Health W

Chenged  SUMEAININSgnguge  WaterQuany - Biologca

Air Quality y

et
In collaboration In collaboration In collaboration In collaboration In collaboration
with NREL with INL with multiple with ORNL with conservation

national labs & International
environmental

and scientific

communities
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U.S. DEPARTMENT OF Energy Efficiency &

ENERGY Renewable Energy
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