Transportation and the Economy

U.S. Gross Domestic Product by

Clean Fuels, Clean Engines,
and Clean Air '

Chet France
Office of Transportation and Air Quality
U.S. Environmental Protection Agency

Transportation and the Environment Emission Trends

Index of Key Air Pollutant Emissions from
U.S. Transportation

susans
s AN P4 15 HAAGS Excomsances 1970 1975 1980 1985 1990 1995 2000

s Oty




NN e oW
NS, T, -7 |}

Highway VMT (trillion miles)

Source:

Growth In Transportation
Offsets Gains from Cleaner Vehicles
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Why Focus on Ultra-Low Sulfur?
Some Data On Fuel Effects

Percent
improvement
in NOx and PM

PolyAromatics Cetane Sulfur

ultra-low sulfur enabled
technologies

EPA Clean Fuel & Vehicle Programs

B Tier 2 Standards (1999 rulemaking)

— Gasoline sulfur control (30 ppm average)

— Stringent light-duty vehicle standards (beginning in 2004)
— Same standards for light trucks and cars

— Same standards for gasoline and diesel

Heavy-Duty 2007 Standards (2000 rulemaking)
— Diesel sulfur control (15 ppm maximum, beginning 2006)
— Stringent heavy-duty gasoline & diesel vehicle standards
— PM filter forcing standards, NOx catalysts based standards

Nonroad Tier 4 Standards (2004 rulemaking)
— Diesel sulfur control (2 steps - 500 ppm in 2007, 15 ppm in 2010)
— Stringent emission standards, based on on-highway standards

Diesel Retrofit (ongoing)
— Ultra-low sulfur diesel fuel enables diesel PM retrofits
— Realize substantial air quality and health benefits earlier

Locomotive and Marine Diesel Standards (rulemaking in process)
— Marine diesel sulfur control (15 ppm maximum) in 2012
— Considering requiring same technologies as on-highway and nonroad
— Proposed rulemaking in 2005

Why Ultra-Low Sulfur Fuels?

@ Sulfur is a catalyst poison, harming catalyst function

B Removing sulfur, much like removing lead from gasoline,
allows for maximum catalyst efficiency
— All advanced catalyst technologies benefit from ultra-low sulfur fuel

m Reductions in fuel sulfur give immediate PM reductions

@ Tier 2 Gasoline
— New Tier 2 vehicles have near zero running emissions
— Existing vehicles see significant improvement from the new fuel
T Catalysts recover function lost due to sulfur in existing fuel

@ Diesel (Highway and Nonroad) Diesel
— Enables PM filters that can eliminate 99% of carbonaceous PM
— Significant reductions of in-use PM due to near elimination of sulfate PM
— Enables advanced NOx catalysts giving 90+% reductions
— Enables diesel PM retrofit technologies




Enabling Near Zero Emission Levels
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Catalyzed Diesel Particulate Filters (CDPFs)
can eliminate 99% of solid particles (soot & metals)
can eliminate >90% of semi-volatile hydrocarbons
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Benefits of Clean Fuel and Vehicle Programs
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Costs & Benefits of Clean Fuels and Vehicles

Tier 2 Light-duty ! Total Cost: $11 billion
highway benefit Total Benefits: $175 billion

Heavy-duty
highway

Tier 4 nonroad
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$ Billion Annually in 2030

Air Quality Needs Driving World
to Ultra-Low Sulfur Diesel

Retrofits — Why Wait for Benefits?

* Ultra-Low Sulfur Diesel Enables PM Retrofits
 Realize significant environmental benefits from existing fleet
» Don't have to wait for new vehicle fleet to turnover

* Technologies addressing diesel PM emissions
» Diesel Oxidation Catalysts (DOCs)
« Catalyzed Diesel Particulate Filters (CDPFs)

« EPA’s Voluntary Diesel Retrofit Program
 Building a market for clean diesel concepts
« Accelerating the delivery of ultra-low sulfur diesel fuel
» Developing business partnerships and relationships

Engine Standards Follow Ultra-Low Sulfur Fuel

Europe _ Group

Unreguiated
Euro1/2 [_4__|NOx>6.5 glbhphr, PM>0.25 g/bhphr
Euro3 [_2__]NOx=3.5-6.5 gbhphr, PM=0.1-0.25 g/bhphr
Euro4  [IINSIIN] NOX=2.0-3.4 gbhphr, PM=0.06-0.1 g/bhphr
Euos [N NOX=1.0-1.9 glbhphr, PM < 0.03 glbhphr
Euro6?  [SHI NOX<1.0 g/bhphr, PM <0.03 g/bhphr
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It All Starts with Clean
Fuels

Clean Vehicles

Around the world,
people are realizing the substantial
public health hazards posed by diesel & gasoline vehicles

The solution is in clean fuels and clean vehicles
» remove the sulfur to enable PM and NOx catalysts

Clean fuels also open the door for retrofits
« to accelerate benefits and prove-out new technologies




