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Availability 

This report, as well as supporting documentation, data, and analysis tools, can be found on the Bioenergy 
Knowledge Discovery Framework at bioenergykdf.net. Go to https://bioenergykdf.net/billionton2016/vol2re-
portinfo for the latest report information and metadata.

Additional Information 

The U.S. Department of Energy, Office of Energy Efficiency and Renewable Energy’s Bioenergy Technologies 
Office and Oak Ridge National Laboratory provide access to information and publications on biomass availabili-
ty and other topics. The following websites are available: 

energy.gov
eere.energy.gov
bioenergy.energy.gov
web.ornl.gov/sci/transportation/research/bioenergy/
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DISCLAIMER

The authors have made every attempt to use the best information and data available, to provide transparency in the analysis, and 
to have experts provide input and review. However, the 2016 Billion-Ton Report is a strategic assessment of potential biomass 
(volume 1) and a modeled assessment of potential environmental effects (volume 2). It alone is not sufficiently designed, developed, 
and validated to be a tactical planning and decision tool, and it should not be the sole source of information for supporting 
business decisions. BT16 volume 2 is not a prediction of environmental effects of growing the bioeconomy, but rather, it evaluates 
specifically defined biomass-production scenarios to help researchers, industry, and other decision makers identify possible 
benefits, challenges, and research needs related to increasing biomass production. Users should refer to the chapters and associated 
information on the Bioenergy Knowledge Discovery Framework (bioenergykdf.net/billionton) to understand the assumptions and 
uncertainties of the analyses presented. The use of tradenames and brands are for reader convenience and are not an endorsement by 
the U.S. Department of Energy, Oak Ridge National Laboratory, or other contributors. 

The foundation of the agricultural sector analysis is the USDA Agricultural Projections to 2024. From the report--“Projections 
cover agricultural commodities, agricultural trade, and aggregate indicators of the sector, such as farm income. The projections 
are based on specific assumptions about macroeconomic conditions, policy, weather, and international developments, with no 
domestic or external shocks to global agricultural markets.” The 2016 Billion-Ton Report agricultural simulations of energy 
crops and primary crop residues are introduced in alternative scenarios to the 2015 USDA Long Term Forecast. Only 2015-2024 
Billion-Ton national level baseline scenario results of crop supply, price, and planted and harvested acres for eight major crops are 
considered to be consistent with the 2015 USDA Long Term Forecast. Projections  for 2025–2040 in the 2016 Billion-Ton Report 
baseline scenario and the resulting regional and county level data were generated through application of separate data, analysis, 
and technical assumptions led by Oak Ridge National Laboratory and do not represent nor imply U.S. Department of Agriculture 
or U.S. Department of Energy quantitative forecasts or policy. The forest scenarios were adapted from U.S. Forest Service models 
and developed explicitly for this report and do not reflect, imply, or represent U.S. Forest Service policy or findings. The Federal 
Government prohibits discrimination in all its programs and activities on the basis of race, color, national origin, age, disability, 
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Preface
On behalf of all the authors and contributors, it is a great privilege to present the 2016 Billion-Ton Report 
(BT16), volume 2: Environmental Sustainability Effects of Select Scenarios from volume 1. This report rep-
resents the culmination of several years of collaborative effort among national laboratories, government agen-
cies, academic institutions, and industry. BT16 was developed to support the U.S. Department of Energy’s 
efforts towards national goals of energy security and associated quality of life.

As director of the U.S. Department of Energy’s Bioenergy Technologies Office (BETO), I would like to thank 
Kristen Johnson, sustainability technology manager who served as one of the leads on this report, Alison Goss Eng, 
the program manager of Advanced Algal Systems and Feedstocks Supply and Logistics, and Mark Elless, technol-
ogy manager in the Feedstock Supply and Logistics team for their leadership on crafting this document with the 
numerous contributors and reviewers. I would especially like to express gratitude to the additional report leads: 
Rebecca Efroymson, research scientist at Oak Ridge National Laboratory; Matthew Langholtz, research scientist at 
Oak Ridge National Laboratory; and Bryce Stokes, senior advisor of Allegheny Science and Technology.

This product builds on BT16 volume 1, which evaluated the most recent estimates of potential biomass resources 
that could be available for new industrial uses in the future (up to 2040). Consistent with prior versions of the 
Billion-Ton Study, BT16 volume 1 identified potential biomass resources of one billion tons or more per year 
in the United States. While volume 1 focused on potential resource analysis, volume 2 is a pioneering effort 
at evaluating changes in land management and environmental indicators associated with select production 
scenarios derived in volume 1. Addressing a critical knowledge gap, this report uses environmental models to 
investigate how particular 2017 and 2040 scenarios from volume 1 affect greenhouse gas emissions, soil organic 
carbon, water quality and quantity, air emissions, and biodiversity. Volume 2 also discusses potential qualitative 
environmental effects of algae production, and strategies to enhance environmental outcomes.

The results from volume 2 are not meant to be predictions or final answers, but they provide rich quantitative 
and spatially explicit information revealing potential benefits and challenges that may need to be considered 
as biomass production increases in the U.S. BT16 volume 2 will soon be incorporated into BETO’s interactive 
Knowledge Discovery Framework (KDF) at bioenergykdf.net, providing an extensive online resource to inform 
future R&D as well as efforts to enhance positive effects and reduce potential challenges. Data from the report’s 
rigorous studies will be available to the public, and users can leverage the platform to explore relationships 
between potential biomass production and potential environmental effects and visualize results to gain new 
insights. We invite the user community to take a step forward with us and use this report and associated data to 
perform further analyses, join the vibrant discussion of the latest understanding of environmental indicators and 
land management, ask more questions, and inform strategies to enhance environmental outcomes of a growing 
bioeconomy

Jonathan Male
Director, Bioenergy Technologies Office
Office of Energy Efficiency and Renewable Energy
U.S. Department of Energy
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