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£57, What is the WATF?

A coalition of business, civic, academic,

environmental, government, and travel
Industry leaders

Ensure Virginia has the broad aviation

services to support its economic growth

Public/private sector partnership; non-profit;
strictly non-partisan
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;}@ Airline Motivation

Typically 40% of an airline's operating cost IS ftel

> Fuel Supply Security
Stable Price

,_).
- Carbon Tax Avoldance
,_).

Reduced Emissions

Parallal Military Procirarms
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% The Aviation Requirement

> “Drop-in” Bio-Jet Fuel

Phase 1 Reduced carbon - Bio-mass/trash

Phase 2 Carbon neutral - Algae

Does Not Compete with Food
Production
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£7, “Drop-in” Bio-Jet

Can Be Co-Mingled with Existing Jet A

Indistinguishable from Jet A for Aircraft and Fueling
Infrastructure

Carbon Number
10 12 14 16 18 20 22 24

Too volatile
Just right

Ca.rpon Nl?lmber ; . Freezes at altitude
B Boiling Point

200
Boiling Point (°C)




;}/@ 2011 ASTM International

Certified

(American Society for lesting and Materials)

- Municipal Solid Waste, I.e. Trash

- Biological Material

Lowar Garoor) Fooiorirs
Valizaols Bi-orocltic
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;}@ 2011 Certified for Use on

Commercial Flights

Alaska Airlines began flight
trials on November 91
between Seattle and
Washington Reagan National

Lufthansa began service trials
July 15t between Hamburg and.
Frankfurt; to \Washingten: Dulles
In Nevember:
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5T 2012

CAAFI Moves from
Development to Deployment

Workiniel ifiroticir) siziias ziric
trrefor iniarnationzal crziiaywe
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;}@ Opportunity for Virginia?

Create jobs In farming,
trash disposal, refining?

If so, where?
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% Status

Administration:

Secretaries of Agriculture and Forestry; Natural Resources;
Transportation; Commerce and Trade

!

Department of Aviation

!

Virginia Center for Transportation Innovation and Research (UVA)

WA

 Developing knowledge; providing intreductions
» Goal — Practical, commercially viable, implementatior
plan for supplying bio-jet fuel te airlines, initally at
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% Risks

OPEC will drop fuel price significantly — probable
(but worldwide energy demand projected to double by 2030)

Federal incentives will go — probable
International carbon taxes will not apply to airlines —

unlikely

Airlines will lose interest If oll prices fall

(Are multiple airlines willing to commit to a price for small scale
production, i.e. 300,000 gallons a day as a “hedge”?)

EPA: Approval timescale for new refineries
(Hopewell plant exists)

WATF/Claude Moore Foundation Bio-Jet Fuel Initiafive



;}@ Feed Stocks

MSW Municipal Solid Waste (trash)

Bio-Mass - Purpose grown
- Animal waste

- Agricultural’and
forestry waste
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% Aviation Carbon-Neutral Growth

and Reduction Timeline

CO, Reductions from:

Renewal and Technology
Development

i ] Ongoing Fleet

Forecasted Emissions Growth
Absent Reduction Measures

| Air Traffic Control and
} Operational Improvements

—
". ~
i

CO; Emissions

’LN'QOSCOIOUSOof
Low-Carbon Fuels

2005 2020

T =
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;}@ The Customer Is the Key
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% Tasks

ldentify potential feedstock
producers, refiners and investors

Support refining and infrastructure

development

Use the 1.2 million gallon/day
Dulles demand plus other aviation
needs to attract the bio-jet Industn
to Virginia
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;}@ AViation Concenas

“As our fleets double, we cannot allow. our
emissions to double.”

Scott Carson, President Boeing Commercial Airplanes Division

“Airliners are a visible environmental target.”
Steven Udvar-Hazy
“To the bio-fuels industry, we say: If you build It,

we will buy: it.”
Bill'Ayer, Chairman Alaska Air Group

Alr transoorteior arnits 2% of ¢rasrinouss gases
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% Factors

,_).

60-80 gallons bio-jet produced from 1 ton wet
biomass — its often easier to transport the bio-jet
than the feedstock.

Current jet fuel price is $3.10 to $3.40/gallon.

Bio-jet can qualify for a $2/gallon federal rebate.

About 50% of jet fuel today Is Imported due to a
lack of U.S. refining capacity.
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Logistics

Dulles I1s connected to the Colonial and
Plantation Pipelines

Plpellnes servmg Virelin)fe)

The Colonial Pipeline

normally carries nearly

100 million gallons a

day, traversing about Ohio
2,500 miles to 267
marketing terminals
across the East and

!Ht
Southeast. Asheville, thaﬂatte >

I(partanbu

""" Atlanta SC
# e

A7
W.Va. " /
Kent. i
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