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Aviation Environmental Drivers

A Aviation impacts community noise footprints, air quality, water
guality, energy usage and availability, and the global climate.

A Trends show environmental impacts from aircraft noise and aviation
emissions will be a critical constraint on capacity growth.

A Fundamental changes ongoing from economic downturn, fuel costs,
and financial turmoil.

AIR QUALITY WATER QUALITY ‘ ENERGY

U The challenge is to ensure energy availability and affordability and reducing
aviationods environment al footprint, evi
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U.S. Experience: Aviation Emissions Performance
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The Challenge - U.S. Aviation Fuel Use Scenarios
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Measures to Tackle the Challenge

NextGen Vision

Provide environmental protection that
allows sustained aviation growth

Key Initiatives:
AContinued Local Mitigation

ABetter Scientific Understanding
AAccelerate Operational Changes

AMature N ircraft Technology
Develop Alternative Fuels

APolicy Options
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Report to Congress

AVIATION ano THe ENVIRONMENT

A National Vision Statement, Goals and Recommended Actions



The Commercial Aviation Alternative Fuel Initiative

A A consortium of government agencies, airlines,
manufacturers, airports, and current and
prospective fuel suppliers

A Foster the development and deployment of
alternative jet fuels

A Share Information and Coordinate research
and development of alternative jet fuels, including
technical specifications, environmental
assessment, production and distribution.

A To enhance energy security, aviation economics
and environment o7
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Who is CAAFI?

Members
Aircraft OEMs
Aircraft Engine
OEMSs
Aircraft
Equip Cos
NRC
Canada Aerospace
ANP Brazil Industries
Association
Bauhaus
UK MoD
NIST Federal Aviation @
NASA Administration
DESC
USAF Sponsors
US Army
DARPA 50C

USN  yspa DOE

Commercial Aviation Alternative Fuels Initiative

June 3, 2009

Air Transport
Association

Consultants
Universities
Think Tanks

IATA
NetJets

Air Cargo
Airlines

ALPA
Airports Council Airport
International i Operators
North America

ASTM

CRC
Oil
Companies
Bio-Fuels

Energy Companies

Companies

Federal Aviation
Administration




CAAFI Structure and Strategy

Environmental Panel
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CQ: CAAFI Targeted* Certification Timing

YEAR FUEL TYPE STATUS
A o009 | - 50% FT generic E’)A(?-IS;M vote targeted for June
blends including _ o
biomass/ coal / gas | - Rapid Adjudication process
wi th producer s/
_50% HRJ Blend |- Working with ASTM, FAA and
A2010 | 100% FT generic englne/afrcraft OEMS
including biomass | -Supporting low sulfur
cost/benefit starting 4/08
- 100% HRJ - DARPA program complete.
A 2013 Fuels available for FFP tests

- Other Biofuel
processes

- DARPA Algae program
underway.

* Generic Targets based upon outcomes to date anticipated fuel availability for tests
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R&D: Feedstocks Roadmap
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*LCAs of hiofuels are included in the Environmental team’s roadmap
= Done {) =Inwork = Not Funded
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R&D: Three Successful HRJ Biojet Flight Programs

* Graphics Courtesy J. Holmgren, UOP q «
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Environment: Particulate Matter Emission Gains Measured

Results showing observed reductions in
primary PM in a CFM5&/B engine
burning a mixture of 50%-f fuel and
50% Jet Al (PARTNER Center of
Excellence)
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Environment: Life Cycle Analysis (LCA)
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Environment: Quantifying LCA Uncertainties
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Chart courtesy of J. Hileman, MIT
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