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* A consortium of the nation’s land-grant
universities addressing national bioenergy and
bioproduct challenges at the local level and on a
regional scale

« Supporting research and educational activities in
the development of:

» Biobased transportation fuels

» Biobased products



Five Regional University Centers
Engaging agricultural and natural resource colleges in

every state and territory

or

Including
« State Agricultural Experiment Stations
« Cooperative Extension Service

. North Central Regional Ceater

South Dakota State University
hitto://nesunarant.sdstate.ore
(605) 696-7860

Northeast Regional Center
Cornell University
hitp//wven.nssungrant.cornedl.edu
(607) 255-5544

Southeast Regional Cente*

The University of Tennessee
hitp://sungrant.tennessee.eda
(865) 946-1108

South Central Regional Jenter
Oklahoma State University
htto://sunarant.okstate.edi

(405) 7443266

Western Regional Center
Oregon State University

odu

- o
(541) 737-4353

Western Insular Pacific Suscenter

University of Hawall - Mama
(808) 956-8858

Regional Solutions
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U.S. Department of Agriculture
= Sustainable Feedstock Production

U.S. Department of Energy

= Regional Biomass Feedstock
Partnership

= Regional Competitive Grants

U.S. Department of Transportation
= Renewable Transportation Fuels

= Regional Competitive Grants

Feedstock Development
Plant Breeding
AgronomicManagement
Sustainable Production
Equipment Technology

Logistics
= FeedstockProduction
= Harvest, Delivery, and Storage
= Transportation
= Pre-Processing

Conversion Processes
= Conversion Technologies
= CostofProduction
= Biological Conversion
= Thermochemical Conversion

System Analysis
= |Industrial Ecology
= FeedstockTransport
= Biofuels Transport
= Delivery Infrastructure

Economics, Marketing, and Policy
= EconomicsandPolicy
= |mpacton Food, Feed, and Fiber Markets
= EconomicReturn
= Production Economics

Environmental Impacts
= Life Cycle Analysis
= Greenhouse GasEmissions
= Carbon andEnergy Balance
= NOXEmissions



* More than 200 projects with
collaborators in over 90% of
states

» Feedstocks include:
» Switchgrass
* Miscanthus
* Energycane
« Corn and cereal residues
 CRP
* Willow
* Poplar
* Prairie cordgrass
* Others
 Sustainability measurements

S v
° ﬁ y g b4 w
o o, o &ah <4
& ® e . & hions
) jea
* S\
I R ¢ R
] %\ ‘ \
° ° P (=] Q. ? .4
=R W] ° ° ﬁ
. ; o . ao‘.,
8 2
. ’ 8
° ® ﬁ. . ' - -
L ]
L]
Regional Biomass Feedstock Land Grant University
Partnership Field Plots Research Projects
O CRP @ Energycane @ Comn Resldue © DOT Funded
@ Miscanthus @ Sorghum r Willow © DOE Funded
® Cereal Residues @ Swilchgrass 1r Poplar © USDA Funded



Projects are typically multidisciplinary; however
they are categorized based on one of the primary
objectives

During the last year several projects have been
completed; most are still in-progress

Estimated budget numbers in Fig. 2 are based on
funding awarded and do not include
administrative costs

Budget figures do not include funds for the DOE-
funded Regional Feedstock Partnership



M Feedstocks: 91

M Conversion Technologies: 91

W Logistics: 23

M Economics: 20

M Product Evaluation & Testing: 7

M Education and Outreach: 11

w Life Cycle Analysis: 3

*Most projects are multidisciplinary and thus include more than one type of activity. This figure simply indicates
one of the predominant activities.
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Testing
B Cost Share $5,431,699 $4,264,133 $2,032,153 $1,342,704 $249,977 $144,448 $106,543
B Federal Award| $19,123,511 $14,343,137 $5,426,317 $3,975,961 $863,858 $376,890 $498,472

*Most projects are multidisciplinary and thus include more than one type of activity. This figure simply indicates

one of the predominant activities.



Competitive

M Feedstocks: $22,005,487

m Conversion Technologies: $16,555,348
W Logistics: $7,458,470

B Economics: $3,830,134

® Product Evaluation & Testing: $433,810
m Education and Outreach: $511,081

m Life Cycle Analysis: $174,926

1%__ 1% 0%

NON-Competitive

B Feedstocks: $2,549,723

m Conversion Technologies: $2,051,922

M Logistics: SO

B Economics: 54,488,531

M Product Evaluation & Testing: $680,025
m Education and Outreach: $10,257

m Life Cycle Analysis: $430,089

0%

0%

*Most projects are multidisciplinary and thus include more than one type of activity. This figure simply indicates

one of the predominant activities.



 Jobs

* Economy

 Partnerships (industry, state, federal)
» Catalyst—smaller projects






 Western Sun Grant Center work with ZeaChem

» Feedstock supply assessment—poplar, cereal straw,
grass straw

« Demonstration facility - commercial expansion in 2014

Lab/Bench
Menlo Park, CA )
Pilot
_I 50,000 gallons/year (GPY)
: Golden, CO

Integrated Biorefining
Facility (IBR)

250,000 GPY
Boardman, OR
$25M US DOE Grant

A

ZeaChem



« Seeking alternatives to coal to power the Boardman, OR
Power Station by 2020

Giant reed (Arundo donax)
Jobs 9007
Producers Y

Rotations







* Brings the gasifier to the biomass
& converts it to combustible gas
(wood chips, rice straw, cattle
manure, etc.)

« SDL Citadel Global (Dallas, TX)
has licensed the TAMU gasifier
technology utilizing municipal solid
wastes (MSW) for power
generation

* Project associated with 4 MS and 1
Ph.D. student, 11 new associated
grants, 5 peer reviewed articles, 11
presentations, 2 books and 3
outreach publications, 4 disclosed
patents, 2 patents and 1 license
issued, and 1 start-up job

Sergio Capareda—Texas A&M
$279,380—South Central SG




* Created & licensed ‘Cimarron’, a
new switchgrass cultivar

» Cimarron produces 10% more
biomass than the best
commercial variety

* Licensed Cimarron to Johnston
Seed Company

 Project associated with 1 MS
and 1 Ph.D. degree, 3 new
associated grants, 8 peer
reviewed articles, 10
presentations, 1 book and 1
outreach publication, 1 patent, 1
license, and 2 start-up jobs

$200,000—South Central SG







Matthew Darr—lowa State Univ.
« Experimental models for rapid $699,557—North Central SG
in-field densification of CS

* CS harvest scenarios and
economics

» Storage effects on CS quality

* Industry partners included
DuPont and AGCO

 Project associated with 4 MS
and 2 Ph.D. students, 10
undergraduates, 10 peer
reviewed articles, 5
presentations
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Associated project led by Ken Moore at ISU
completed later evaluating potential ground cover
crops in association with corn—sustainability




» Purpose is to advance commercialization of inventions
developed through SDSU research

 Recent awards made to three Pls at SDSU

« Six month projects—total DOE funds of about $107,000
* Required 20% cash cost share from industry partner(s)
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Acrion
Technologies

UPS CNG Station. Transportation Foundation of Los Angeles. 30 July 2008
<htpp://www.tfla.us/photos/UPS%20CNG%20fueling%20station.JPG>.

Acrion Technologies Flow Diagram. Acrion’s CO2 Wash. Acrion Technologies.

30 July 2008 <http://www.acrion.com/>.

FuelCell Energy DFC 300. Carlist.com. 30 July 2008
<http://www.carlist.com/autonews/image/fedcdfc300.jpg>
Linde H2 Fueling station. The Linde Group. 30 January 2008
<http://financialreports.linde.com/2007/ar/pics/img/a45a.jpg>.

Electricity

Import & Export
to Grid

Rutgers EcoComplex



CO, Wash® landfill gas cleaning system

Acrion
Technologies

Burlington County, New Jersey
Resource Recovery Complex

Direct FuelCell® and Hydrogen co-production
technologies

E FuelCell Energy

CNG/H,/HCNG compression and refuelling
stations

L

THE LINDE GROUP

RUTGERS ECOCOMPLEX

Alternative Energy Innovation Center
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Energy Crop Production
« 5,000 acres of switchgrass
» Contract with private farmers
+ Refined management practices

Preprocessing Technology
* Biomass storage and handling
logistics
* Enhanced feedstock quality

Biorefining
» Cellulosic ethanol
+ 250,000 gpy capacity
* 1/100-scale PDU available




* Transportation and storage directly impacts
feedstock quality and costs

» Partnership with BaleTech to evaluate optional
technologies

* Preliminary results indicate stretch-wrapped
outperforms conventional in terms of delivered cost




BioSAT — quickly screen & identify
least cost biomass collection or
processing demand centers (33
Eastern states)

« Web-based for easy access

« Assess economic availability of

biomass

» Broad collaboration with USFS-
SRS, private industry, ENGO’s,
other universities

« BioFLAME - GIS-based logistics tool

« POLYSYS-FOR —incorporating
woody crops into land-use model

« Biomass Transport Emissions (w/
DOT-UTC)




What is BioWeb?
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Herbaceous Crops
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e Sun Grant/Land Grant/DOE/USDA-ARS partnership
Funding
« DOE—%18,919,986
« Cost Share—%4,729,997
Feedstock field trials
» \Woody species
« Poplar, willow
« Corn stover
« Small grain residue
« Herbaceous crops
* Energycane, Sorghum, CRP
« Miscanthus, Switchgrass




 Large field trial data set
» Resource Assessment
» Regional and national maps
« Sustainability
* GHG, soil quality, water quality
« Corn, sorghum, switchgrass, miscanthus

P
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» Broad scope of projects—cover entire bioenergy
value chain

* Primarily early stage projects that may not have
been funded in other programs

* Projects have often been catalyst for further
research activity

« Strong linkage to industry
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