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Ethanol

» E-10: Additive (10% ethanol + 90% gasoline)

» E-85: Alternative fuel for E85 vehicles A

Biodiesel
Additive OR replacement for diesel

Hydrogen / Fuel Cell / Electricity
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* Produced

commercially (Maui
& Oahu) from used

cooking oil

* Can also be

produced from

oilseed crops
* For use in diesel

engines

* Available at retail

stations on Oahu and

Maui
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. % % -* |
ISLAND ACRES
Oahu 56,859
Molokai 40,295
Maui 90,547
Kauai 81,056
Hawalii 389,062
Lanai 20,634
Suitable Land
(based on soil type) 678,453
Total Land Area 4,042,796 [i;:ﬁ,f’zz,ies




A 2-year project to conduct a statewide multi-fuel biofuels
production assessment of:

« potential feedstocks and technologies;

« the economics of the various renewable fuels pathways;
and

« the potential for ethanol, biodiesel, and renewable
hydrogen production to contribute to Hawaii's near-,
mid-, and long-term energy needs

Started in July, 2007
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BUILDING A WORLD OF DIFFERENCE® BLACK & ’V',EATCH

* Task 1 - Assessment of Existing Hawaii Biomass
Feedstocks

* Task 2 — Crop Assessment

» Task 3 — Coordination with Hawaii State Agencies

» Task 4 - Report on the Potential for Biofuels Production
Ethanol
Biodiesel

Biomass-Derived Hydrogen
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BLACK & VEATCH

0 32 * 4
0 2 0
Sugar | Bana | Euca | Leu oil Palm | Jatropha
cane |grass |lyptus |caena (gallons | (gallons
Soi ton/ | (ton/ | (ton/ | (ton/ |9 g
/acre /acre
acre/ | acre/ | acre/ | acre/ lyear) lyear)
year) | year) | year) | year)
Warm/ Moist| 8.1 | 215 | 7.8 8.8 226 114
Warm/Wet | 9.7 | 26.8 | 11 8 390 180
Warm/
Saturated 14.1
Cool / Wet 9.9
Cold / Wet 8.2 9.7 2

BUILDING A WORLD OF DIFFERENCE®

Fuel Conversion Pathway Commercialization Status
Ethanol Conventional Fermentation Commercial

Ethanol Enzymatic Hydrolysis Pre-Commercial

Ethanol Thermochemical Pre-Commercial
Biodiesel Transesterification Commercial

Renewable Diesel | Fischer-Tropsch Pre-Commercial

Hydrogen Methane Reformation Commercial
Hydrogen Biomass Gasification Pre-Commercial
Hydrogen Microorganisms Research & Development




BUILDING A WORLD OF DIFFERENCE®
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BUILDING A WORLD OF DIFFERENCE®

Source: NREL, 2009 (A. Aden)
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BUILDING A WORLD OF DIFFERENCE® BLACK & V.EATCH

» Selection and development of new crop species
* Microalgae oil research and commercialization

» Research to improve existing crop yields and evaluate new
crops

* Integrated “biorefinery” approaches that produce high value
chemicals and fuels

» Strategies to produce food/feed and fuel from common
acreage

» Multidimensional approaches such as ecotourism or
agritourism linked to sustainable bioenergy farms and
processing facilities

Sandia
National
"A" (Approved for Public Release, Distribution Unlimited) Laboratories|
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Legislatively mandated in 2007

Objective:

The primary objective of the bioenergy master plan
shall be to develop a Hawaii renewable biofuels
program to manage the State’s transition to energy
self-sufficiency based in part on biofuels for power
generation and transportation.

USDOE providing additional support
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INCLUDES:
1. Water resources
2. Land resources
3. Distribution infrastructure for both marine and land
4. Labor resources and issues
5. Technology to develop bioenergy feedstock and
biofuels
6. Integration and evaluation
**2.(C)
[ % %
INCLUDES:
1. Permitting
2. Financial incentives and barriers and other funding
3. Business partnering
4. ldentification and analysis of the impacts of
transitioning to a bioenergy economy while
considering applicable environmental concerns
5. Integration and plan development
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OUTCOME IlI: Strategic partnerships for the research,

development, testing, and deployment of
renewable biofuels technologies and
production of biomass crops

OUTCOME IV: Biofuels demonstration projects, including

infrastructure for production, storage, and
transportation of biofuels

OUTCOME V: Promotion of Hawaii's renewable biofuels

resources to potential partners and investors
for development in Hawaii as well as for
export purposes

May
Sep

Dec
Jan
Apr

May
June
July
Oct
Dec
Dec

2008
2008

2009
2009
2009

2009
2009
2009
2009
2009
2009

Kickoff Meeting for the Development of the Bioenergy
Master Plan

Workshop in conjunction with the 2008 Agriculture
Conference

Progress Report to the Legislature
Task Leads in place; outlines developed
Stakeholder meetings; preliminary findings presented

Draft final task reports due to HNEI
Draft plan due to DBEDT

Draft plan review

Final draft due to DBEDT

Final plan to DBEDT

Final plan to the Legislature
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« www.hnei.hawaii.edu/bmpp/home.asp

¢ bionrg@hawaii.edu

« hawaii.gov/dbedt/info/energy/renewable/bioenergy
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Electricity
Energy Efficiency First
Customer-Sited Generation
Combined Heat and Power

Development of Renewable
Energy Resources

* Solar

e Wind

* Biomass

* Geothermal

¢ Hydropower

¢ Ocean (OTEC/Wave)

Energy Storage
Smart Grids

Changes in Electricity Regulation
¢ Delinking — from oil price
« Decoupling revenues & sales

Transportation Fuels
Land Use
Transportation System Design
More Efficient Vehicles

Vehicles Capable of Using
Non-petroleum Energy Sources
Local Production of Alternative
Fuels
* Biofuels
— Ethanol
— Biodiesel / Biomass to Liquids
— Biojet
« Electricity from renewable
sources, off-peak

« Hydrogen
Fueling Infrastructure
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