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New 2016 Billion Ton Report

New update of report
* QOriginal in 2005
* Update in 2011

Considers broader range of
feedstocks

Updates economic information

Two volumes
e Biomass resource assessment

« Analysis of environmental
sustainability of select cases

Interactive version online at
bioenergykdf.net/billionton2016/
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The 2016 Billion-Ton Report: Advancing Domestic Resources for a Thriving Bioeconomy Is the third in a series of national biomass resource assessments commissioned
by the U.S. Department of Energy. This report aims to inform national bioenergy policles and research, development, and deployment strategles. It Is the first volume in a
two-volume set. Volume 2 (forthcoming) evaluates the potential environmental sustainability effects of a subset of production scenarios described in Volume 1.

This interactive component, designed for the Bioenergy KDF, offers detailed data visualization for potentlal cellulosic and aigal biomass avallability in the United States.
Data sets include potential energy crop production, agricultural residue avallability, and forestry production, as well as the potential economic avallabllity of blomass
resources delivered to biorefineries. Users can find key data ssts by report chapter below, visualize these data sets on the KDF Map with Data Explorer and use Data
Download for further analysis.

1 Report Information

llllv-.’



Renewable Energy Consumption in U.S.

Figure 2.2 | Primary renewable energy consumption by source and total consumption (1985-2014)
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Source: Data from EIA (2015d). From 2016 Billion Ton Report



Biomass Consumption

How biomass is currently used

(million tons per year)

Corn: 119.5
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Source: L. Eaton, Alternative Aviation Biofuel Workshop, Macon, GA, Sept 2016



U.S. Federal Policy and Incentives
for Blomass Technologies

Renewable Fuel Standard (EPA)

« Establishes goals for biofuel usage in the US (36 billion gal of
biofuel by 2022)

Repowering Assistance Biorefinery Program (USDA)

* Reimburses up to 50% of cost as incentive to convert fossil fuel
refineries into biorefineries

The Biorefinery, Renewable Chemical, and Biobased Product
Manufacturing Assistance Program (USDA)

e Assists in the development, construction, and retrofitting of new and
emerging technologies for the development of Advanced Biofuels,
Renewable Chemicals, and Biobased Product Manufacturing by
providing loan guarantees for up to $250 million.

Biomass Crop Assistance Program (USDA)

« Advanced Biofuel Feedstock Incentives: annual and matching
payments for producers of advanced feedstocks.

U.S. DOE Bioenergy Technologies Office (BETO)
* Subset of US Department of energy. RDD&D Program.



Renewable Fuel Standard

40

M Biomass-based diesel
B Other advanced biofuels

™ Cellulosic-advanced biofuels

B Conventional biofuels

Billions of Gallons




Focus on Aviation Biofuels

= DOE Alternative Aviation Biofuels workshop Sept 2016

= Many projects under development focus on aviation fuels

Airline offtake agreements
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Fulcrum Bioenergy
Sierra Biofuels Plant

Waste to FT fuels

200,000 t'y MSW From trash to take off e Sitac

Designed for 10 million gallons t03 Fulrum faclity and converted = S @
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Agreement with United Airlines e, Qo gal I

Collaboration with Tesoro
Startup expected 2018
Development activity continuing
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Red Rock Biofuels

Biomass to FT fuels
Lakeview, Oregon
TCG Global gasifier
Veolocys for FT

Feed Hopger Feed Pyrolysis Gasification .
& _
‘Steam Reformation ey

Targeting jet fuel

Sizing

yr iy
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Partnership with FedEx bl I
Est. $180-200 million

Final investment decision
expected soon
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INEOS Indian River Bioenergy Center

INEOS Bio, Vero Beach, Florida

Feedstock: Vegetable and yard
waste, MSW

Products: Ethanol and power
Scale: 300 tons feed/day

Gasification technology: Proprietary
oxygen-blown

Cost: More than $130 million

Stopped in early 2015 to address
technical issues. Has not been
restarted.

Sept 2016: Ineos has now put facility
up for sale and is exiting ethanol
business.

Relatively little ethanol was actually
produced during the facility’s lifetime
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North Fork Community Power

2 MW biomass gasification plant
* Phased installation of 1+1 MW

Feedstock: forest waste
Lead: Phoenix Energy

Gasification System: GE
e Jenbacher engine

Electricity sold to PG&E
Target startup summer 2017
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