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Biomass is a sustainable, near-term opportunity to reduce
U.S. reliance on fossil fuels.

The Department of Energy is strategically investing in the science, technology, and
infrastructure needed to support the emerging U.S. biofuels industry.

Clean, Secure Energy
Science and Discovery [ —

Climate Change

Economic Prosperity

Developing the next generation of biofuels will help end dependence on foreign
oil, offer clean and competitive fuels, reduce greenhouse gas emissions, create
new jobs, and encourage rural development.
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Science and Discovery
 The Department’s role includes supporting basic research in the sciences and advancing technology development and commercialization of affordable biofuels produced from non-food sources that will offer an alternative to petroleum and contribute to our climate change mitigation goals.  
 The Department funds three Bioenergy Research Centers, which enable government, university, and industry scientists to collaborate on increasing the efficiency and lowering the cost of converting plant fiber to fuel. These collaborative teams conduct multidisciplinary research and apply innovations in genomics and other fields to advance the science of biofuels.
Economic Prosperity
Turning biomass into fuel has the potential to stimulate the economic and infrastructure development across the country. For example:
An industry report estimates that the ethanol industry supported creation of about 400,000 jobs in diverse sectors, adding $53.3 billion to the national GDP in 2009. 
As the industry expands, millions of jobs could be added to the economy within the next 15 to 20 years.
Clean, Secure Energy
The United States is committed to reducing its dependence on foreign oil and combating climate change both at home and abroad.  The Renewable Fuel Standard (RFS), as enacted in the Energy Independence and Security Act (EISA) of 2007, calls for the production of 36 billion gallons of renewable fuels per year by 2022. The RFS provides an important mechanism to diversify the U.S. renewable energy portfolio.
In support of the Renewable Fuel Standard, the Biomass Program’s goals are to make biofuels cost competitive with petroleum-based fuels, and to help create an environment conducive to expanding production of advanced biofuels to 21B gallons per year by 2022. 
Climate Change
  The Biomass Program emphasizes sustainable development of biofuels that do not compete with food crops, and our analytic models are continuously enhanced to improve our ability to anticipate, understand, and avoid potential adverse impacts on the environment, whether they be direct or indirect.  
  Our partnerships with many universities, labs, EPA, and USDA are enabling us to better assess the economic, environmental, and societal impacts over the entire life cycle of biofuels, from the farm or forest to use in vehicles. In addition, we are supporting exciting projects that bring together best available data and analytical tools to monitor and forecast the industry’s current state and future beneficial effects on climate change, rural economies and development, and infrastructure. 



Scﬁ]stainable Biofuels, Biopower, and
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The Biomass Program is working to advance biomass technologies in
support of DOE’s mission to strengthen America’s energy security,

environmental quality, and economic vitality through:
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logistics costs technology at performance,  dispatchable cellulosic
systems first-of-a-kind and renewable ethanol to
facilities deployment source of power hydrocarbon
options fuels  ,
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DOE Biomass Program Priorities
 Developing cost-competitive, high-performance biofuels, biopower, and bioproducts by supporting research, development, and deployment projects in partnership with other government agencies, national labs, industry, and academia.
 Accelerating deployment of advanced biofuels such as cellulosic ethanol and renewable gasoline, diesel, and jet fuel to facilitate meeting the nation’s Renewable Fuel Standard in order to significantly reduce greenhouse gas emissions, lower dependence on foreign oil, and encourage the development of a viable domestic bioindustry. 
 Promoting positive economic, social, and environmental effects and reducing the potential negative impacts of biofuels production activities.

Biofuels must eventually be affordable and profitable if they are to become truly sustainable for the long term – and thus, a major focus of our efforts has been to bring down the cost of conversion technologies. 

BIOFUELS TARGETS

At a modeled cost for mature technology:
$1.76/gallon cellulosic ethanol by 2012
$2.85/gallon renewable gasoline by 2017 
$2.84/gallon renewable diesel by 2017
$2.76/gallon renewable jet by 2017

 Research and Development (R&D) Projects 
 About 100 R&D projects in feedstocks production and logistics, thermochemical and biochemical conversion technology, analysis, and sustainability. 1
 Additional new algal and advanced consortia-based R&D investments focused on renewable hydrocarbons – representing about 75 university, laboratory, and private industry partners.   Hydrocarbon fuels can be transported and sold using existing infrastructure.

 Integrated Biorefineries (IBR) Projects
 DOE IBR investments = more than $1 billion for 27 IBRs at the pilot, demonstration, and commercial scale, of which 17 are Recovery Act-funded
 Private industry cost-share investments = more than $2.5 billion 
 
 American Recovery and Reinvestment Act (ARRA) Projects 
 Biomass Program: $800 million appropriated2
 More than 35 unique projects
 At least 2,600 jobs estimated created or saved (2009 – 2014) 
 More than 20 recipient states
 Other DOE Programs: about $130 million in 48C tax credits, SBIR/STTR, Energy Frontier Research Centers, ARPA-E, algae-related carbon capture and storage projects, and community renewable energy 

Biopower: New Signature Initiative as of FY11

Story: Like cellulosic ethanol biorefinery projects, other advanced biofuel refineries can also transform local life and create new jobs, like in the town Park Falls, Wisconsin—a town with a population of less than 3,000 people. One of our partners, Flambeau, plans a biorefinery that aims to produce green diesel fuel and Fischer-Tropsch liquids. This will provide immediate employment for a two-year period, with additional longer term jobs. While still in its planning stages, the Flambeau River Papers mill project is expected to save or create up to 40 permanent new jobs as well as another 125 jobs in the regional logging and forestry industry.  

Story: We’re excited about achievements made this past year in the area of fast pyrolysis.  For example, DOE-funded researchers at Virginia Tech have made advancements in producing stable bio-oils that can be stored for more than six months without significant increases in viscosity—making it more suitable for processing at existing biorefineries.  Steady progress might be more difficult as we near our ambitious cost-reduction targets. That’s why these final hurdles will require innovative approaches and significant investment. This is just one example; our other pyrolysis projects have also made important advancements.	

Story: DOE has partnered with POET on a $200 million cost-shared commercial facility in Iowa to produce clean-burning cellulosic ethanol beginning in 2010. The company plans to turn a small-scale pilot project that currently produces around 20,000 gallons of ethanol a year into an operation capable of cranking out 25 million gallons annually. The company has been working with local farmers in Iowa to utilize innovative technology to convert waste products from the corn harvest such as corn cobs into renewable biofuels.  Projects like this could help the U.S. produce billions of gallons of cellulosic biofuels over the coming decade, stimulate local economies, provide additional income for farmers, and reduce U.S. dependence on foreign oil. 

U.S. Biofuel Industry Highlights
Ethanol refineries = 2003
Total U.S. ethanol production capacity = 14.5 bgy4
Estimated U.S. ethanol production in 2009 = 10.6 billion gallons5
Biodiesel refineries = 2026
Total biodiesel production capacity = around 3.12 billion bgy7
Estimated U.S. biodiesel production in 2009 = 545 million gallons8

1This number excludes earmarks and international projects.  
2Of these funds, $718 million were awarded to Biomass Program projects; $14.3 million to NREL to expand the integrated biorefinery research facility, and the remainder went to EERE-wide SBIR (non-Biomass) funding and departmental staffing, management, and oversight activities.  
3Annual Ethanol Industry Outlook. Renewable Fuels Association, January 2010.  
4This includes nameplate (13.03 bgy) plus planned capacity (1.43 bgy). Operating capacity is 11.88 gby. Annual Ethanol Industry Outlook. Renewable Fuels Association, January 2010. 
5Annual Ethanol Industry Outlook. Renewable Fuels Association, January 2010.  
6Includes producing and not producing plants. http://www.biodieselmagazine.com/plant-list.jsp	
7This includes existing capacity (2.69 bgy) plus planned capacity (427.8 mgy). “Production Capacity.” National Biodiesel Board, June 2009.
8“Biodiesel Production Estimates CY2005 – current.” National Biodiesel Board. 



Broad issues to consider ENERGY | rencranie ey

« Avalilability, reliability, security, and
sustainability of biomass feedstocks

e Generation, distribution, and
delivery of biofuels

* Unanticipated consequences of
developing bioenergy supply chain

« Effect of bioenergy on climate
change, economic (rural)
development, national security

e Grower practices and crop
dynamics/land use change

« Competition for feedstock (uses
besides biofuel)
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Reliable answers needed ENERGY | reoeranie by

« How can we sustainably produce and
deliver future energy crops?

 What are the water requirements for
different feedstock pathways, including
feedstock production and conversion?

 How do we assess proposals for
biorefinery locations based on the
availability of existing resources and
distribution infrastructure?

 What feedstocks can each region
contribute with current infrastructure?

 What is the state of the existing biofuel
distribution infrastructure?

 What are the best strategies for market
penetration of biofuels?
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How can we sustainably produce and deliver future energy crops?
In what ways can existing regional feedstock production be enhanced?
What are the water requirements for different feedstock pathways, including feedstock production and conversion?
How do we assess proposals for biorefinery locations based on the availability of existing resources and distribution infrastructure?
What feedstocks can each region contribute with current infrastructure?	
Where is best location for future infrastructure in order to leverage existing or high potential feedstock production?
What is the state of the existing biofuel distribution infrastructure?
How can will fill the gaps in an efficient and sustainable way?
What are the best strategies for market penetration of biofuels?



Guidance for analysis and s ossasruenr o | Energy Efficiency &

deC|S|On mak|ng ENERGY Renewable Energy

 What models are available for siting Interactive and Interoperable
biorefineries? Visualization

e Community models available?
* Which model should | chose and why? 5 _

evelopment of High Performance,
* Appropriate spatial and temporal scales? Scalable Simulations
« How do | find data to support the

model(s)?

e Quality assurance for data? Currency?
« How do | validate my results?
* Model output meaningful?
* Reasons for difference? Knowledgebase Creation
* Has this been done already?
» Publications exist? Lessons learnt?
« Who else is interested? Who can help? Dynamic Collection, Integration, Management,
e SME database? Services available? and Dissemination of Disparate Data Resources

Development and Assimilation of Bioenergy Grid
and Infrastructure Analysis Models and Tools

6
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Credible data and knowledge ENERGY | renosablc tromy

» All agencies make large investments in collecting and producing
data and developing institutional knowledge

— Little effort goes towards making this data and knowledge searchable, accessible
and usable

— “Reinventing the wheel” becomes a norm and not exception

» |solated data silos leads to “information fragmentation”
— Large data volumes, distributed sites
— Limited access to data, information, tools
— Difficult to form a holistic view

Biofuel
Life-Cycle
o
|._
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Bioenergy Knowledge Discovery ...

Energy Efficiency &

Fram ework ENERGY | renewable Energy

Release planned for January 12, 2011
at www.bioenergykdf.net

o Access to collaboration, data
management, analysis, and
visualization tools designed to
support bioenergy infrastructure
research

* Integrating bioenergy spatial
data with socioeconomic and
industrial factors will improve
planning, development, and
management decisions

8
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The Bioenergy Knowledge Discovery Framework (KDF) facilitates informed decision making by providing a means to synthesize, analyze, and visualize vast amounts of information in a spatially integrated manner. 

http://www.bioenergykdf.net/

Initiative background ENERGY | enowavie Energy

* Project started in FY0S8 « Market Challenges
— To facilitate information sharing — Feedstock production, assembly, and
among DOE/OBP funded national integration
laboratories for feedstock research — Resource availability and cost
e Project expanded in FY09 — Sustainable production
— To address cross platform — Feedstock transport
collaboration in OBP — Lack of biofuels distribution
— Distribution infrastructure platform infrastructure
: vehicles
community

— Industry and consumer acceptance
and awareness
o Partnerships
— National Laboratories
— Sun Grant Institutes
— Government agencies
— Governors Ethanol Coalition
— Industry 9
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— Other federal agencies
— State and local governments
— Private sector



Bioenergy Knowledge DISCOVErY  .:ommoor | gnergy Eficency &

F ramewao rk ENERGY | renewabie Energy

Efficient planning, development,
and management of the U.S.
bioenergy infrastructure

Provide data » Assessing resources and infrastructure across local
analysis, national scales

synthesis, » Location selection new feedstock production and
and infrastructure facilities (e.g., biorefinery)

visualization » Evaluating the potential contribution of biofuels to
capabilities the EISA 2007 goal and beyond

that facilitate * |dentifying distribution infrastructure gaps and

informed requirements
decision  Protecting air quality, water resources, and other
making land use requirements rececc: SRR

Energy Efficiency & Renewable Energy L ' eere.energy.gov



Bioenergy Knowledge DISCOVErY  .:ommoor | gnergy Eficency &

F ramewao rk ENERGY | renewabie Energy

Collaboration through
partnerships and shared
resources

Strategy

Design and
develop a
robust
geospatial
technology
and
Informatics
framework

Promote sharing and integration of distributed
resources

Engage various stake holder communities

Offer guidance and access to comprehensive data,
modeling, and visualization resources

Incorporate DOE-OBP and partner funded research
» Standards based

Energy Efficiency & Renewable Energy eere.energy.gov



Novel capabilities ENERGY | rencuabie Eneray

{ e Itis much more than a simple data

warehouse or web-mapping

Discover application
= Managed knowledge base i . .
« Catalog services __ o Data integration for analysis

and not just overlay
 Not just data to people but
data from people

« Data exploration/analytics .
y « Notification seruices
-_ = Browse € sparch function

'e; — Environment For ol « KDF connects data, people, and
L o st swsorve Collaboration  -osesause|  KNOWledge to build a Bioenergy
— - Community buiing tool - D — Community of Practice
f— a Feedhack mechanisms = (3endatra consires
O

Use/Create

= VVisualization tools

= Decision support tools

« Forecasts and models

= Support For interoperahilicy
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Partnerships are key

U.S. DEPARTMENT OF

ENERGY

Energy Efficiency &

Renewable Energy
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Consumers ¢an leam about the
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and explore the latest research
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‘ = integration,
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i dissemination of
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resaurces
Researchers

and Engineers

= Academia

= Mational Lahorabories

« MGOs

Researchers and engineers can sharg
data on sustainability metrics such as
wiater availability, scil type, land-use
patberns, and climate trends and connect
raultiple institutions that perform
comples assessments of bioenergy
imdustry developrment,

Policy Makers

Y
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= Slate

* Lecal

Policy makers can decide on areas for
resaarch and demonstration funds and
assess vulnerabilities in the oenargy
supply systemn such as the impact of
crop fallures, transportation skt
downs, of lowear than anticipated
wizlumes af athansl,
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Private Industry

= Feedstock Producers

= Biorefinery

» Transportation Sector

= Distributicn and Retail

= Transportation Technology
Dewalopers

Private industry can identify feed-

stock production potential, energy

demand patterns, and available

infrastructure in order to develap

market strategies and invest in

bioenergy business opporbunities
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Stakeholder benefits ENERGY | reoeranie by

i Policy Makers —Assess and Decide

* The latest research data on biomass production projections,
locations are now available to exploit as a business opportunity

Private Industry — Identify and Invest

* The latest research data on biomass production projections,
locations are now available to exploit as a business opportunity.

Scientists and Engineers — Connect and Share

j/r » Researchers from national laboratories, academia and industry can
virtually collaborate and are given special privileges to upload files,
modify information and share data.

=) Consumers — Explore and Learn

= =4l + Be a valuable resource for information. Can your community benefit
< from this form of renewable energy source? Learn this and more as
by exploring the data using maps and asking questions.

Energy Efficiency & Renewable Energy eere.energy.gov



Bioenergy Knowledge Discovery R | Energy Effcincy &

F ramewao rk RGY | renewable Energy

Enable research, development,
and commercialization

* Provide ready access to status of bioenergy in the
us

* Distribute data needed for assessments
e Support emerging bioindustry by providing an
integrative perspective

overall - : ]
: . e Support policymaking by visualizing the outcomes of
sustainability proposed policies

and security » Defining where research or demonstration funds
of bioenergy should be targeted R

Infrastructure e Foster education and outreach

A national
decision
support

framework for

Energy Efficiency & Renewable Energy eere.energy.gov



Bioenergy KDF Highlights and BBERGN i E&u. s

« Expedites Data Life Cycle
— Faster data integration
— Dynamic status awareness
» Provides transparency and efficiency
across OBP platforms

— ldentifies benchmark data and modeling
requirements

— Allows communication, collaboration,
and synchronization of efforts

Web-enabled and interactive access

Role-based user levels to allow access to most relevant content -

Provides easy access to best available and authoritative data, models, and tools

Ability to share (upload and download) data and information

Analysis, synthesis, and visualization for informed decision making

Energy Efficiency & Renewable Energy eere.energy.gov



Infrastructure modeling and + oo or | Eneray Effcioncy &
anaIyS|S Capabllltles ENERGY Renewable Energy

User requirement analysis Efficient biomass resource assessment

— Assessing the needs for data and analysis — Evaluate data resources
functionalities of DOE and other agencies Serve Billion Ton Update

Design a scalable system architecture Develop GIS based analytical approaches for
resource assessment and sustainable

— Design a secure, reliable, system for wide _
production

adoptability and usage

BIENERGY Login Request Account
K'UUM[I:
DISCOVERY
FRAMEWDRK

Search

# Home B Data Library 4 About ¢ Contact
.My Layers, | 2 attribute Query| _. _ :: :: Q QAR ﬁ%

se All | S Reload Tree
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Infrastructure modeling and ss ossruewr or | Energy Effciency &

analysis capabilities, cont. ENERGY | renevavie Enray

* Optimizing geospatial data and  Develop comprehensive data and
models modeling resources
— Develop data categorization and — Gather information across the bioenergy
organization community
— Optimal transport of biomass and biofuel Develop knowledgebase of previous
 Development of KDF interface R&D
— Develop user friendly and interactive — Strategies for resource allocation

interface for data integration, analysis,
synthesis, and visualization

. T ﬁ Login  Request Account
- a2 E; - ’)

# Home m B Data Library A% About
| Lavers  artibute query, HPHCICYA) + [OF
T8 i H : i Ontario 8 Hl‘ » .

i Collapse All | £ Reload Tree

|(¥) i Feedstock Production
@ patasets
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® Corn Production e 0B

¥
® Biomass Resources 0 ,» ¥ B
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Bioenergy KDF functionality ENERGY | Renovabie Eneray

Information management (local and externally served data)

- Published papers, whitepapers, deliverables, models, concepts

Data management (local and externally served data)

- Spatial data, tabular data, services

Spatial and tabular visualization (local and externally served data)

Spatial and tabular querying (local and externally served data)

User managed correlation and organization of data and literature

Feedback and collaboration tools

- Map notes and map sharing

— Comments for data and literature

Modeling and analysis API

19
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Example components for us oemaruent or | Energy Effciency &

an aIyS|S ENERGY | renewable Energy

Analysis and visualization of biomass resources

- Billion Ton study update

Development and Integration of Features and Attribute Enrichment
for Biofuel Distribution Infrastructure for Routing Analysis

- Collection of infrastructure data on biofuels production locations, transportation
networks, transfer and storage locations, as well as blending facilities

- Leverage DOE investments in Transportation Routing Analysis GIS (TRAGIS)
modeling platform

Capacity Analysis for Ethanol Transport

- Develop capacity assessment model for transportation scenarios

Integration of National Infrastructure Databases for Analysis and
Visualization

- |ldentify and integrate transportation and socioeconomic data
20
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Geospatial activities 2 s | Energy Effiency &

Renewable Energy

The KDF is the portal for bioenergy
data from many GIS projects
receiving support from the Biomass
Program:

» [Feedstock resource assessment
through the Sun Grant Initiative

» Feedstock supply logistics and
sustainability analysis (Idaho National
Laboratory)

« Microalgae biofuel potential (Pacific
Northwest National Laboratory)

* National biorefinery siting model
(Western Governors Association)

21
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Sun Grant Initiative Regional Feedstock Partnerships Resource Assessment 
An integrated effort to collect energy crop field trial data and develop regional GIS-based tools. These tools will advance understandings of regional differences in crop productivity and the nutrient and water requirements for growing dedicated energy crops. 

Feedstock Supply Logistics Sustainability Analysis 
Coupling a GIS-based crop resource model with a feedstock supply system model. The coupled model will be used to produce accurate and spatially explicit harvest assessment modeling. 

Microalgae Biofuel Potential 
A systematic, GIS-based national assessment of microalgae production potential throughout the United States that will speed the development of economically feasible algal production schemes.
 
National Biorefinery Siting Model 
An initiative working with federal, national lab, and academic partners to develop a GIS-based, spatially resolved biomass supply and biorefinery optimization model for the United States.


()
Geospatial activities, cont. ENERGY | Ereroy Effciency &

Renewable Energy

» Global biodiversity and ecosystem
services conservation (Conservation
International)

» Alternative Fuels and Advanced
Vehicles Data Center (National
Renewable Energy Laboratory)

* Regional land-use change modeling
(Great Lakes Bioenergy Research
Center)

 International land-use change modeling
and analysis (Oak Ridge National
Laboratory)

22
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Global Biodiversity and Ecosystem Services Conservation 
An initiative to integrate assessments of biofuel crop siting assessments with high priority conservation goals using GIS. The resulting product will identify key international areas of concern where biofuel crop developments should be avoided. 

Alternative Fuels and Advanced Vehicles Data Center 
An initiative to support alternative fuels by providing interactive maps of infrastructure, alternative fueling stations, and biomass production. This outreach helps fleets and consumers make transportation decisions and helps educate the public about the accessibility of alternative fuels and advanced vehicles. 

Regional Land-Use Change Modeling 
An initiative to link biogeochemical models of carbon dynamics, soil erosion, and nutrient loading to spatially explicit information on cropland in the United States. This project will help understand and model the role of biofuels and land management as they relate to carbon sources and sinks.

International Land Use Change 
An effort to use GIS to document biofuel driven changes in land-use and to understand and model drivers of land-use change globally. 



Contact Information ki Energy Efficiency &

ENERGY Renewable Energy

Alison Goss Eng

Office of Biomass Program

Tel: 202-586-9109

Email: alison.gosseng@ee.doe.gov

Web Site: http://wwwl.eere.energy.gov/biomass/

THANK YOU

23
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