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Unprecedented Value!

* Safe, HighSpeed, Efficient Transport
* Connectivity & Trade lifelines

* Full range of transport products

* Jobs, Development & GDP
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Commensurate Challenges

* Noise & Emissions (C£and LAQ)
* Costs: Development & Operating

* Qverall sustainability

* Continued efficiency improvement

BEYOND TAKE-OFFS,
LANDINGS AND PEANUTY

Key facts and figures from
the world of air transport

Aviattons global employment and CDP Impact



http://www.aviationbenefitsbeyondborders.org/sites/default/files/pdfs/aviation-benefits-beyond-borders.pdf

Why aviation cares about SAJF

Aviation commitments
*
DeCOU ple CarbOn g I'OWth Aviation's emissions reduction roadmap

Industry alignment on R [

Emissions Known tachnology, oparations and Infrastructurs massures

SAJF value proposition  feies) = serme

= Grees amieslone trajectory

Biofuels key to mitigating growth constraints

Mo action

I Ecocnomic massurss

* Netcarbonrelief

*  Supplysurety, Price stability e
* Energy security | b J—
* Lower LAQ emissions (schematic) | | 2

* |mpr0ved energy mass density 2005 2010 2020 2030 2040 2050

* Minimal infrastructure impact FNAG < >

*

Economic development
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* Multiple feedstocks, conversiontechnologies, entrepreneurs | \
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CAAFL Public/Private Partnership

Anaviation industry coalition establishedbo facilitate and
promote the introduction of alternative aviation fuel

Goalis development ohon-petroleum, dropin, jet fuel
production with:

* Equivalent safety& performance
* Comparablecost

* Environmental improvement

*  Security of energy supply foaviation € < " WTERNATONAL

Enables its diverse stakeholders to build relationships, shar %
and collect data, identify resources, and direct research, Rites or Amecked
development and deployment of alternative jdtiels -

N\
www.caafi.org CAAFI
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How CAAFI works

Airlines,
Military,
Airport orgs.

Aircraft, Academia,
Engine, Subsyste A "1 080
| %- 6§ 0/ £X¥

Fed & State
Government
Offices

Chain
Partners

Airlines for America’
We Connect the World

AIRPORTS COUNCIL
INTERNATIONAL

Fuel Producers,
Suppliers,
Handlers
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Working through PP-Ps

Feedstock
Logistics

Feedstock

Production

Fuel
Conversion

Conversion
Process Scale-

up/Integration j§ Performance

Fuel Testing/Approval

Environment
Assmt

Enable
Production

End User/
Buyer

Development Center Grants,

L AFRI/NIFA Caps

O&AOQI

p
USDA: BCAP & CIP, Feedstodk | pOE& DOD:

R&D grants

USDA & FAA &DOD:
DOER&D C/Q Fuel

12 April 2017
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CAAFI State
Initiatives

FAA,DOD,
& NASA:
Enviro
Analysis

A=

ASEENT,

USDA, USN, [ DOD/DLA&
& DOE: Airlines: fuel
Defense purchase
Production
Act and | S
Biorefinery | / . )
FAA:
Program Guidance
/| forAirports
S Y
EPA:
Renewable
Fuel
\_Standard )
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SAJF production pathway gualificatio

Approved

In- Process

SAJF Pathway ASTM D7566 annexes

* Gasilfication & FT (XTBEPK, 50% blend)
* Hydroprocessing FOG (HEF8PK, 50% blend

g

* Blochemsugars (SIFSPK, 10% blend)

“ Thermochemalcohols (ATJx2) cI;Expsl;ting mlaxé app_:jOVa'
. | t
* Hydrotherm oils (CHz high blend %) (GevdButanol) by mid year

* Thermochemvarious (APR / HL) Possible for subsequent

* Renewable Diesel (low blend %) approvals every ~6 months
* Thermochemcellulose (HDCJ) thereafter
* Refinery Coprocessing \
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Ollseed (F.O.G.) applicability

SAJF pathway Q Honeywell / UOFENI Ecofining
. Q NesteNEXBTL.:
E “ Gasilfication & FT SAJF Intentiong(first facilities)
o - AltAir Fuels 30M gpy
%Gydroprocessmg @ Emerald Biofuels 88 M gpy
<|* Biochemsugars SG Preston 110 gpy

* Thermochemalcohols (ATJx2)

- Q ARA-unique value proposition
@ydmtherm olls (CE Potential as 100% droip

* Thermochemvarious (APR / HL)

= : Intent to unlock existing RD production-
@enewableDlesel > Already approachinglB+gpy capacity

* Thermochemcellulose (HDCJ) |
: _ Front-end: Blend with crudelJ
@ef'nefy CGDFOCGSSW\% Mid: FCC, HC, Cokét N\
Backend: HydroprocessingV
8
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Looking diligently at F.O.G.

B S—

* Multiple conversion processes Targeting most sustainable solutions:

* : 3F Low, or Zero, impact LUC/ILUC & solutions;
Lowgred H2 cost & availabilit Environmental Services a plus.

* Multiple feedstock developers

* Multiple producers

* Multiple low LUC/ILUQGgri-

based feedstocksplus:

White Grease
Chicken Fat
Tallow

UCoO

Yellow Grease
Brown Grease

* Easier supply chain scalap
leveraging biodiesel and RD
production capacity

* Ok ok ok * %
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Steve Csonka

Executive Director, CAAFI
+1513800-7980
Csonka.CAAFI.LED@gmail.com

Steve.Csonka@caafi.org
www.caafi.org
Cl \/ \l I ®

FUELING SOLUTIONS FOR
SECURE & SUSTAINABLE AVIATION



mailto:Csonka.CAAFI.ED@gmail.com
mailto:Steve.Csonka@caafi.org
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F2F2 Agreement:

April 2013, WashingtonD& O 4 ( %2,%% OURIGOAL, we the
undersigned, jointly signify our intent to continue working
together over the next five years/in an expanded collaboration
AT OEOI AA O & fo@habldxbmmercidlly Vididep 6 h
sustainable bialet Fuel supply chains in the U.S. that are able to
support the goalof one billion gallons obio-Jet Fuel production
capacity and use for the Aviation Enterprise by 2018
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