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Oak Ridge Nati onal Laboratory (ORNL) conducts research all across the bioenergy supply 
chain. Biologists, ecologists, chemists, material scienti sts, geographers and economists 
have teamed up over the past 35 years to bett er understand and quanti fy the potenti al of 
bioenergy and to advance bioenergy technologies.

ORNL leads the Department of Energy’s (DOE) eff orts to understand potenti al future 
biomass supplies. Last month DOE released the results of the long-awaited Billion–Ton 
update study which explores the potenti al costs, quanti ti es and types of biomass the US 
might be able to produce between now and 2030 under several technology scenarios. Led 
by ORNL, this study projects that with a steady farmgate price of $60/dry ton, by 2030 US 
farms and forests could easily produce one billion tons of biomass annually and sti ll produce 
the food, feed, fi ber and livestock USDA projects will be needed. Furthermore the supplies 
of feedstocks could be fairly evenly distributed across the US excepti ng the driest western 
states. Reporti ng quanti ti es and cost at a county-scale, the study provides the geographic 
specifi city necessary to begin to address regional supply issues. Of all the US regions, the 
Southeast has the most diverse and balanced set of biomass supplies.

ORNL scienti sts have long been engaged in addressing not only the economic sustainability 
of bioenergy but also its environmental sustainability. Recently, these eff orts have gained 
momentum with the 2009 creati on of the Center for Bioenergy Sustainability at ORNL 
which is led by Dr. Virginia Dale, an ORNL corporate fellow and renowned ecologist. This 
Center sponsors workshops and monthly seminars, maintains an internal bibliography on 
bioenergy sustainability and coordinates the sustainability research conducted at ORNL. 
ORNL is heavily engaged in developing practi cal indicators of bioenergy sustainability that 
can be used to evaluate the sustainability of all aspects of the bioenergy supply chain. 
Working in both the nati onal and internati onal arena, ORNL scienti sts are leading players in 
the discussion to develop ISO standards for sustainable bioenergy producti on. ORNL is also 
engaged in fi eld studies investi gati ng biomass feedstock producti on sustainability. At the 
DOE Savannah River Site in Georgia, ORNL researchers are teamed with the University of 
Georgia, Oregon State, and the United States Forest Service studying the water and nutrient 
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implicati on of short rotati on pine plantati ons for bioenergy. Elsewhere in Tennessee, ORNL 
researchers are working with scienti sts from Ceres, Inc. to test nutrient effi  cient varieti es 
of switchgrass and are teaming with University of Tennessee researchers to look at the 
watershed impacts of switchgrass producti on and the potenti al for improving water quality 
by opti mizing landscape placement of energy crops.

ORNL’s bioenergy research is not limited to feedstocks. Oak Ridge leads one of three DOE 
Offi  ce of Science bioenergy research centers. ORNL’s center called the BioEnergy Science 
Center (BESC) is focused on solving the challenge of the recalcitrance of cell walls by 
developing fundamental understanding of cell wall structure and the genomic controls over 
that structure and organisms to more easily access the sugars in those walls and ferment 
them. ORNL material scienti sts are evaluati ng materials for their resistance to corrosive 
pyrolysis oils and the high temperature conditi ons found in biomass gasifi ers and boilers. 
Technologies to enhance the extracti on of alcohols from dilute fermentati on streams are 
being developed.

Carbon fi ber technology is also an ORNL strength. Work to develop carbon fi bers from lignin 
conti nues holding the promise that US transportati on could be light-weighted improving 
mileage rates.

Bioenergy technology development and adopti on is dependent on the disseminati on and sharing of informati on. Under 
the auspices of DOE – EERE, ORNL launched the Bioenergy Knowledge Discovery Framework (KDF) to do exactly that. The 
KDF is a cutti  ng edge website where researchers industry and the public can visualize informati on such as the county-level 
data from the billion ton update study and also share, search and acquire data. The site is rapidly being enriched by data 
from all the DOE bioenergy research projects. Locati ons and data on existi ng and planned biorefi neries are available at the 
site as well as road and rail networks. Supply chain models will be made available to run from the site and the INL biomass 
quality data library will soon be accessible. The site off ers the unique capability of letti  ng scienti sts or agencies directly 
upload searchable informati on and to control who has access to that informati on. It provides a forum for researchers to 
share early fi ndings. The KDF also provide a link to the popular Bioenergy Databook—a web accessible compendium of 
value-added informati on on bioenergy and the related informati on such as the availability of fl ex vehicles.

Finally, ORNL is about to launch its own operati onal bioenergy. Come spring 2012, the baseload steam needs for ORNL will 
be supplied by a wood chip gasifi er. Providing 60,000lbs/hr steam, the new biomass steam plant will uti lize 22,000 bone 
dry tons of wood waste annually and reduce ORNL’s consumpti on of natural gas and oil by 85 percent. 

While research dollars are fl at to decreasing in this ti me of fi scal austerity, the need for research to enable the promise of 
bioenergy has not diminished. ORNL is leveraging its research dollars, teaming with other insti tuti ons and moving forward. 
The needs for bioenergy—energy security, rural development, reducti on of greenhouse gases has never been greater.

The Southeast Agriculture & Forest Energy Resources Alliance (SAFER) is committ ed to positi oning the South as the 
nati onal leader in the bioeconomy. SAFER works toward this vision by providing strategic leadership in advancing 
initi ati ves related to biopower, biofuels, and bioproducts. These initi ati ves focus on bett er policy, targeted research, 
effi  cient commercializati on, and outreach and educati on. SAFER is managed by Southern Growth Policies Board. 
www.saferalliance.net
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