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Key Elements of Current Locomotive Program

(only applies to U.S. railroads) H
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EPA Regulatory Development Priority -
Diesel Locomotive & Marine Engines

EPA requires 15ppm sulfur in fuel for loco/marine in 2012
EPA Engine proposal targeted for the spring of 2006
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Linkage Between Fuel Sulfur and
PM Emissions
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Global Distribution of On Road Diesel
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General Regulatory Approach

Retrofit mid-aged engines

— Filters 85% PM V¥

— Catalysts  25% PM ¥

— Other 50% PM W typical
Replace older engines

— Re-power

— New vehicle

9§ EPA Funded Retrofit Projects
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CA Verified Devices and

Applications

| Type [#1[PMV]NOxV] Years' | oOnioff]
--
Fiter | 3| 85 | 2540[1993-2003 | On |
---

Fuel EXEN

| 15 [1996-2002 | On |
Oxcatalyst |2 |25 |  [1973-2003 | On |

Ox catalyst | 2 | 25 | 25-80/1991-1998 | On |

Fiter [ 1]85|  [1996-2004 |
[OxCcatalyst | 1 96 | ~ 149943002 | Off.

1 Individual devices may have a more limited model year applicatiol

Conclusions

» Emissions From Heavy Duty Diesel Are A Major Source
of PM and NOx Emissions

» Standards in US/EU/Japan Converging at Very Low
Levels but Differing Technology Options May Emerge

— EU Diesel NOx Standards Will Still Likely Lag After Euro 5 and
Euro 6

— Ultrafines Still Issue Without PM Filters
» Major Challenges
— Increasing Adoption of Low Sulfur Fuel in Developing Countries

— Accelerating The Introduction of Euro 3, 4 and 5 in Developing
Countries

— Addressing Locomotives and Marine Vehicles
— Retrofitting and Replacing Existing Dirty Engines

—



