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Pollution From Ports Compared 
To Other Sources MARPOL AgreementMARPOL Agreement

• Annex VI Entered Into 
Force on 19 May

• Global cap of 4.5% Sulfur
• Special SOx Control 

Areas Limited to 1.5% or 
SOx limits
– Baltic Sea
– North Sea

• Ozone Depleting 
Substances

• NOx Limits
• Restricts PCB 

Incineration

Key Elements of Current Marine Diesel Program
(only applies to U.S. vessels)
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Key Elements of Current Locomotive Program
(only applies to U.S. railroads)
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are Comparable to Early 1990’s Diesel Truck 

Standards
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EPA Regulatory Development Priority EPA Regulatory Development Priority --
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Comparison of PM10, PM2.5,Comparison of PM10, PM2.5,
and Ultrafine PMand Ultrafine PM
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Figure 2 -- Major Commercial Truck Markets
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General Regulatory ApproachGeneral Regulatory Approach

• Retrofit mid-aged engines
– Filters 85% PM 
– Catalysts 25% PM 
– Other 50% PM typical

• Replace older engines
– Re-power
– New vehicle

CA Verified Devices and CA Verified Devices and 
ApplicationsApplications

Off1994-2002251 Ox catalyst
Off1996-200220501Fuel+ox cat.
Off1996-2004851Filter
On1991-199825-80252Ox catalyst
On1973-2003252Ox catalyst
On1996-200215502Fuel
On1991-1993501Filter
On1993-200325-40853Filter
On1994-2004855Filter

On/offYears1NOx PM#1Type

7/05 1 Individual devices may have a more limited model year application

EPA Funded Retrofit Projects ConclusionsConclusions
• 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


