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Hawaii’s Energy Picture
At CAAF| Launch in 2008








https://www.flickr.com/photos/iecharleton/
https://www.flickr.com/

Hawalii’'s Petroleum Use by Sector

m Electricity Production
® Commercial Aviation
® Ground Transport
® Marine Transport

Other

Analysis of 2016 data by Joelle Simonpietri, Hawaii Natural Energy Institute from sources: Hawaii Department of Business, Economic Development, and Tourism; Defense Logistics Agency for Energy Pacific



Feedstocks Evaluated for SAF 2008-2022

2008-2018: Agricultural Crops
* Sugarcane bagasse
* Microalgae

* Tropical Oilseeds
e Jatropha
* Pongamia

* Energy Cane
* Tropical timber
* Pineapple waste

2018 — Today: Wastes
* Municipal Solid Waste

e Construction and
demolition debris

e Greenwaste & invasive
species

* Wastewater treatment
waste

Simonpietri
Enterprises



Hawaii Feedstock Readiness Levels as of 2012

Now: Algae, energy cane, crop residues, tropical oilseeds

:'In;age by Forestahdlgl tan S ’:
Timber: 10MGY from Energy Cane: 16MGY from 2?MGY frm
FSRL.: 7eucalyptus plantations FSRL: 7 abandoned sugar cane land FSRL: 7 Produce Waste

Future: Algae, energy cane, inedible tropical oilseeds

- CTAfflR i WL \ E .Pacific Biodiesel
FSRL: 4 FSRL: 5 FSRL: 3 FSRL: 4



http://www.bigislandvolcanotours.com/blog/wp-content/uploads/2010/10/Home2a-kona-coffee-cherry-harvest.jpg
http://2.bp.blogspot.com/-rT6SCGuBICk/ThZBsrAuwTI/AAAAAAAABJY/WvklJDTfY30/s1600/IMG_2325.JPG
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Pongamia

Sunflower




Kauai Algae Demonstration Facility
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Images courtesy of Dr. Dave Hazlebeck,
Global Algae Innovations




But at the same time
on these islands
(and many others)..



Tourism grows to be largest sector of the economy
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While monocrop agriculture of the colonial era dies

Farm Values, State of Hawaii, 1990-2009
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(Adapted from data the Statistics of Hawaii Agriculiure prepared by the Hawaii Department of Agriculture, 1950-2006).



Electricity Prices grow to be 10X the U.S Average

Cost Per kWh

1990 - Oct 2009
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Restoration of traditional Hawaiian agricultural practices




Hawaiian Commercial and Sugar
operation to be auctioned off in January

IN THIS ARTICLE

riculture

enjamin

GE SROUP  HONOLULLY Hi

Updated C

Hawaiian Commercial & Sugar C

closed last week and effectively ended the

auctioning off i guipment and items, Pa

Great American Group, on behalf of the Alexander & Baldwin Inc. subsidiary, i
holding a live online and on-site auction from Jan. 18-15, starting at 10 a.m. each
day.

The auction includes more than 450 pie equipment, machinery, pick-up

trucks., trailers, construction equipment and agriculture equipment by
manufacturers such as CAT, John Deere, Hitachi, Peterbilt, Ford and Toyota.




Agricultural land is converted to resident and visitor housing




The remaining agriculture and conservation land

IS overrun by invasive species




Feedstocks Evaluated for SAF 2008-2022 Simonpieti

- Enterprises

2008-2018: Agricultural Crops 2018 — Today: Wastes
—Sugareane-bagasse “viunicipal-Selid Waste | ¢ i)
—=Microalgae * Construction and
—Fropical-Oilseeds demolition debris
—Jatropha_ * Greenwaste & invasive
——Pongamia SPECIES
* Sunflower -\Wastewater treatment (rne)
—FEnergy-Cane_ waste
- Trcpica! timher * Diversified crop waste

—Pineapplewaste



So bringing all those
lessons learned
together for a supply
chain for SAF...



~2000 tons of C&D waste Iandfllled each day on Oahu

d Nearly the same amount as the waste combusted to make electricity at H-Power
U Landfill is deeply unpopular, located near Hawaiian Homestead areas in Nanakuli
[ Act 74 bans waste landfilling within % mile of residences effective 15 Sep 2020
[ Oahu needs a safe alternative for disposal, or illegal dumping goes up 8-10X




Which is not a unique challenge to Hawaii:
>560 million tons of C&D waste landfilled each year in the U.S.A.

'EI More than 2X the mun|C|paI SO|Id waste generated yearly in tonnage

J Contaminated with treatment chemicals, paint, and glue
[ Cannot be re-used in power plants, mulch, or compost
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What we do:

Recycle waste into Iow-greenhﬂ
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Competitive Niche: Greenhouse Gas Reduction Simonpetri

The Hawaii project
would displace
100,000 tonnes of
CO, per year...
“This emission
reduction from one
C&D wood-to-fuel
conversion project
is equivalent to the
carbon stored by
70,000 - 165,000
acres of U.S.
forests per year”

SCSglobal

SERVICES

Setting the standard for :;US:“or'r*sabr'i'i'ry

- Enterprises

Greenhouse Gas Intensity of Transportation Fuels
(US EPA and California ARB certified values in gCO2e/MJ 2019)

y H2 (C&D debris)

H2 (Renewable electrolysis)
H2 (Landfill Gas)

H2 (U.S. Natural Gas)

H2 (Petroleum)

Gasoline (Reformulated CARBOB)

20 40 60 80 100 120 140 160 180
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Progress toward First-of-a-Kind Plant

Operation ”
-y

Scale-Up

Pilot Commission

Integrated Construction

Component frial ¥ Design &
Bench Trial Permitting
Trial Feasibility
Model Study

Scoping
Study
Concept

Concept X_
Na



Introducing the Aloha Carbon HNL Project

v’ Construction & Demolition Debris WOOD GROUP

Slmonpletrl _

v’ Gasification & reformation technology w ?{:Eetr @

v Approx 12 MGY (500 tons per day feed)

wheeler

v’ Equity LOI/SAFE agreements for Honolulu PSR

D

Papahana kuaola

=RIDGE
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LEARNING CENTER

Transforming Land Back To "Aina
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In Closing:

- Address local
Use local fee
Innovate
Leverage ne
Launch Aloh

Joelle Simonpietri
Joelle@alohacarbon.co

808-341-79
www.alohacarbon

Questions?




End of slide show



Aloha Carbon:

Community-informed waste diversion and recycling into transportation fuel

Problems we are tackling:
>560 million tons of C&D waste landfilled each year in the U.S.A.

X




The Aloha Carbon HNL Project Simonpietil

v’ Integrated system technology trial

v’ Feasibility study

v’ Seed round

v’ Competitive grant funding from U.S. EPA, DOE, USDA

v’ Equity investor LOI/SAFE agreements for Honolulu project
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Another problem we are addressing:

The United Nations’ International Civil Aviation Organization
Carbon Offsetting and Reduction Scheme for International
Aviation (CORSIA) requires
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Tropical Cellulosic Feedstocks
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http://2.bp.blogspot.com/-rT6SCGuBICk/ThZBsrAuwTI/AAAAAAAABJY/WvklJDTfY30/s1600/IMG_2325.JPG

Community acceptability of recycling green waste Simonpietri
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Source: https://www.opala.org/solid_waste/curbside_inspect_and_process.htm



Pongamia

Tropical
Oilseeds
Feedstocks

Sunflower




The View 10 Years Ago: Hawaii’s Petroleum Supply Lines

CRUDE OIL
Vietnam 22.9%
Saudi Arabia 19.9%
Brunei 10.7%
Indonesia 10.0%
13,266 - > e China 9.8%
FOREIGN REFINED PRODUCT x TTRH "
Libya 3.9%
Equador 3.4%
Angola 2.3%
UA.E 2.2%

Oman 2.0%
Other Foreign 7.4%

USA-Alaska 0.8%

L

Strategic Chokepoints REFINED
PRODUCT

S. Korea 26.8%

USA 23.9%

India 14.3%

NS El Salvador 11.1%

¥ ' Singapore 7.8%
- Mexico 3.8%

Indonesia 3.4%
Jamaica 3.3%
Trinidad 2.9%
Other Foreign 2.8%

Units are in barrels unless otherwise noted

Sources: State of Hawaii Strategic Industries Division; and U.S. Energy Information Agency - 2007 (P): Preliminary-May 2007




2008 PER CAPITA OIL CONSUMPTION (barrel per person per year)
Facts to keep in mind .

Eﬁ@iﬁﬁﬁ

;‘ s ' gggggg
2Tl
g¥EeE | EEEEE SEEEsEs

SEEEE | EEEEE E@ Es E@EEQE
' g‘ a-x..s

) ‘m‘
_. o X T
EUROPE USs CHINA IMNDHA HAWAII
[3'1'&[3#'# Peer papdtal [nurmbesr off Darmsic par RerTon e pear) ol eoncurnipthon bk an inediaator 50 what satemt o nekkon (o regkon]

G desperadent on ol for Mo ansrngy nessdc. Peer oapita ooncumiption dats somiplled By Banfred Zapka




Green Initiative for Fuels Transition Pacific

(GIFTPAC)

Pacific Command Area of Responsibility

USEUCOM

7 -PACOM HQ
= Camp Smith,
Dy Hawaii

Strategic Imperatives

* Dependence of air and marine transportation upon
fossil fuel.

* Desire for new areas of technological innovation
and economic growth

* Regional allies and key nations similarly poor in
fossil energy — potential for resource conflict.

* Remote and petroleum-dependent operating bases.
* Desire for complementary food and fuel activity

Launched Dec 2009

GIFTPAC Objectives

1) Displace 25% of DoD fuel used in Hawaii by 2018,
i.e. 32 million gallons per year. The fuel must be
domestically produced, non-fossil, meet military
specifications, be cost-competitive, and reduce price
volatility.

2) Enterprise model inclusive of the local energy
market that incorporates the agricultural, energy,
environmental, government, industrial, and
commercial sustainability objectives.

3) End state with sustainable ongoing competition
among multiple commercial entities at many levels.

Membership

Co-Sponsors: PACOM and Navy

DoD Members: ASD (OE), DLA-
Energy, DARPA, Defense Production
Act Title 1ll, AFCO, IMCOM PAC.

/ Other members: USDOE, USDA, EPA,
State of Hawaii, A4A, Hawaiian
Electric Co.



S per Gallon

Strategy to Reach Competitive Price

*  Desired Cost Path Target Cost <$3/gal Jet Fuel

1) Buy Down the Capital Cost 2) DoD purchase price
for bulk fuels
includes only the
value

it directly receives

Technical: Scale,
productivity, coproducts

Business: Grants, loans,
tax credits, private
investment etc. provided
by DOE, USDA, DoD DPA

Title I, state & local Long-term
interests, Stable-price premium
and others +
Greenhouse Gas
7 Premium/other
+

State/Local economic
development incentives

_____________________________________________________________________

Petroleum Reference Price

N

| | | g
Time (years)

42



Bioenergy Planting, Pretreatment & Conversion Chemical Product Final

i oty . Harvest, Storage Preparation Processing Intermediate Seperation & Products
‘ |m0np|'e ri PI"Od uction & Logistics Upgrading
Enterprises
Pathways
. ’ . .
In Hawai'i: SUGARS & STARCHS [ Industrial Hydro-
Sug;r Sugars Cracking
» Sugarcane
= Sweet Sorghum i Microbial RNG
«Industrial ill -
Starcr:ls rial Sugars 9 Sugarcane | Milling Transformation Methane
* Com s ~ : ~ : ™\
= Cassava Starch Prafmctment Enzymatic Sugar Fermentation & Ethanol
I G Hydrolysis Distilation
- - Catalytic Green
Hydrolysis j Synthesis Gas Synthesis , Gasoline
FIBER
* Banagrass S ~ .
i A I Gasification L Bio-Oil } Lf;;fﬂ'rfg GreenJet  [a=
L Il
== 4J P, 4
» Leacaena
2 Green
OILPLANTS -+ Pongamia Torrefaction/ '. Combustion Hydrogen —
« Jatropha Densification Co-
= Kukul Processing
: g:;:lggaf‘n?ag with Crude Electricity/

» Peanut > Heat
o i Anaerobic Biogas
= Soybean r Digestion (Methane)
= Sunflower L )
g

« Safflower il Plants H Pressing H 7 esl::cn:;inn Biodiesel
= Camelina \
................ OP Ecofinin
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»  Food waste Fats : Aninal Fats Hydrotreating ,

-Recycled Ol [*-=---=---=--==- '

» Fals ’_1
: MSW Sorted
» Cellulosic A .
o \Waste Watler E 9 Cellulosic C:‘tlzlglsic
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Fuel Readiness Level (FRL)

Low (1-5) High (6-9)
High
X)) Cellulosic
Feedstock
Readiness Level
(FSRL)
Low

(1-5)
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https://www.hawaiibusiness.com/cost-of-climate-change/

Lessons Learned

* Feedstock is the primary constraint

* Non-food plants lack coproduct benefits
e Start in your own backyard

* Tackle long-term community problems

* Partner smartly

* Innovate with commercial technology

* Maintain pragmatic optimism



Big Picture: Integrated Food and Energy System

Honouliuli
WWT

Refinery f

Big Island
Biodiesel

activated
carbon

carbon
pellets

o nut cake
pyrolysis protein meal

oil

pellets

South
Korea

Kona
Hotels

By Joelle Simonpietri
University of Hawaii 2017
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