The Way Forward: NextGen Arriving Now in LAX
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The Way Forward: New Aircraft Technology

Opportunities

 Historically new technology accounts for
90% of environmental footprint reduction

* New concepts offer promise for
Improvement

» Collaborative demonstrations with industry
can stimulate technology transition

* Need a balance in maturing technologies
w and enabling revolutionary concepts
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The Way Forward: Aircraft Technology & ICAO Standards

* Underlying ICAO principles for standard-setting
— Technological feasibility
— Economic reasonableness
— Environmental benefits
— Environmental interrelationships and tradeoffs

o Standards Linked to Technology Goal Process
— Goals Exist for NOx
— Work ongoing for Noise and Fuel Burn

« Standards currently address carbon monoxide (CO), oxides of
nitrogen (NOx), unburned hydrocarbons (UHC), and smoke

* No standards for particulate matter (PM) emissions or carbon
dioxide (CO,)
— Research programs are developing PM emissions measu  rement and sampling
procedures to characterize these emissions and unde rstand their evolution

— Review in late 90s found market incentives for fuel minimization obviated the need
for a CO2 standard

— Ongoing assessment of potential range of NOx string ency options up to CAEP/6
minus 20% at OPR = 30 for application no soonertha n 2012
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The Way Forward: Potential New NOx Standards

ICAO NOx Emissions Standard Development
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Opportunities

Synthetic Fuels May Be
More Environmentally
Friendly

Helps Manage
Interdependencies

Enhances Energy

Security

Commercial Aviation A

Alternative Fuel Initiative @
AlA ACI

FAA
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CAAFI Roadmaps

Category 2007 2010 2015 2030 2050

us Biojet  China |Bjo-butanol Industrigl Start of Future
SASOL Jet Boeing/Virgin  Qatar G[L  Coal  fuel Coal [for ground Solar Hydrogen Energy
Fuel Qatar GTL Test Productbn CTL approved GTL fuse Energy Economy Source
Alternative
Fuel PI‘Od UCtS Shell Bintulu  Syntroleum Nigeria GTL us CTL Us CTL Cellulose Resufgence in Ocean Bio-fuel
GTL Jet Fuel in B{52 Produftion  Biomass ethanol for Nucldar Power Factories
Co-fired ground usg
CTL Econpmics — ACRPI I?andbook DOE Step Gain in CO2 Eé J%fUSIAF
1 Scully Fingncial complete Sequestration Efficienc n fuel use
Economics Y 9 y
& Business
200M Gals F/T Prod 70% USAF Domestic CTL Future Aircraft for
Sourcing (2025) Advanced Fuel
50/50 Generic
Spec for FT Blend ASTM Lists ASTM Bio
100% Listed in ASTM | 100% FT Fuel Spec
SASOL Generic
Certification
Spec for 50% AF F/T Approval AF Approval of Ad d
SASOL Blend Process mpacts F/T Fuels AVi\g :)%eFueI
CTL & Bio-fuel Operational Coalto  New bio- i Spec
B-52 emissions Emissions assessment as'igss}ﬂgit liquids  fuel impagts Q,‘i‘{;;'igr?s‘e'
- vl v, vl v v
Environmental |
Jet fuel N
Tar Sands .« Spec revis F-T Fuel Carbon Low emissfons
; HBR TF Benefits - ot
Online emissions assessment SUSgg{;ester Bio-fuel ceftified
GE/cruise ships burn  1$t bio-jet i i Bio-jet tests High ener
biofuel in turbines Lfb tested ES{}%;? {{;?t' i'é/sd done Bio-jet fug de%xygeng%/ed bio-jet
R&D v approved fuel from algae
B-52 syn-fuel E/T swell  Boeing/ E-T and Synthetic biology jet Advanced
flight test lubricity ~ Virgin 747 | hjgjet blend fuels developed gwatlon fuel
i Test ev
issues tests done
solved
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The Way Forward: Ongoing Policy Work

« December 2006, Executive Order 13419: “National Ae ronautics Research and
Development”
“The environment must be protected while sustaining growth in air transportation

 Fall 2007, FAA reauthorization proposals
— Environmental provisions to accelerate NextGen initiatives

 December 2007, National Aeronautics Policy — R&D Pla n
— www.ostp.gov/nstc/aeroplans/pdf/National

« Aviation Environmental Policy Document
— High-level direction for addressing impacts of primary concern for NextGen
— Long-term targets; significance; interrelationships

 Environmental Management Systems (EMS)
— Develop/establish national strategy and framework

* Policy implications of interdependent aviation nois e and emissions models/tools
— Initiate review
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The Way Forward: International Collaboration

D Conduct research to identify and better measure the

Issues and impacts associated with aircraft noise a nd
PARTNER aviation emissions, and generate improved solutions to
deal with these problems. Cooperative efforts ongo ing
with numerous countries, research organizations, an d
industry around the globe.

The Atlantic Interoperability Initiative to Reduce Emissions
(AIRE) seeks to accelerate development of operation  al
procedures that will reduce aviation’s environmenta I
footprint on a “gate-to-gate” basis- covering each s tage of
aircraft operations: surface, departure, enroute, a  nd
arrival.

ICAQ’s Group on International Aviation and Climate C  hange is
a senior level policy group that is charged with de veloping a
consensus-based action program for the aviation com munity
to address greenhouse gas emissions.
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Some Closing Observations

| =

- Despite past progress, environmental
constraints to aviation growth remain

- Future environmental challenges likely
to be more complex

- Aviation greenhouse gas emissions
may prove the most significant
challenge

- Tackling environmental challenges is
at the heart of the NextGen Plan
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