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EPA highway and non-road timelines.
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A new clean diesel revolution is underway, and its resultant benefit 
is a tool that port managers can immediately use to respond to 
community concerns about air quality. 

In the 1990s, it became evident that diesel engine emissions 
needed to be reduced so that air quality improvements could 
continue. To meet this challenge, environmental regulators, engine 
manufacturers and diesel fuel producers went back to the drawing 
board to figure out how to marry diesel engine performance with 
reduced emissions.

What emerged was nothing short of revolutionary. Heavy-duty, 
clean diesel engines running on ultra-low sulphur clean diesel fuel 
have reduced particulate and NO

x
 emissions by more than 98 per  

cent according to the United States Environmental Protection 
Agency (USEPA).

What is clean diesel?
Clean diesel is the result of a partnership between ultra-low 
sulphur diesel fuel, state-of-the-art engines and highly efficient 
control equipment, producing dramatically lower emissions.

Clean diesel fuel is highly refined and contains very little sulphur. 
This clean fuel enables new diesel engines and emission control 
equipment to operate at peak efficiency to reduce emissions.

Innovative new engine technology also plays an important 
role in the clean diesel revolution. Engine manufacturers have 
incorporated better computer controls that allow for more precise 
fuel flows. Upgraded turbochargers and improved combustion 
chamber design also have led to reduced emissions.

Improved emission control equipment, including particulate 
filters, is the third component of the clean diesel revolution. 
Particulate filters can be used with new engines or they can 
be installed on older trucks and buses. In both cases, to work 
properly and avoid clogging, the engines must operate with ultra-
low sulphur fuel.

Clean diesel regulation
The United States Environmental Protection Agency (USEPA) 
has established clean diesel programmes that cover cleaner fuels 
and every type of diesel vehicle or equipment, whether new or in 
use today. Some states, most notably California, have established 
their own even more ambitious programmes.

In 2000, USEPA finalised its Clean Diesel Truck and Bus Rule 
for on-road vehicles that will result in a more than 90 per cent 
reduction in emissions by 2007. This rule requires new diesel 
emission control technologies and cleaner low-sulphur fuel to 
enable their successful operation.

In 2004, USEPA announced its Clean Air Non-road Diesel 
Rule for construction, agricultural, mining and other off-road 
equipment. This regulation uses the same clean diesel strategy of 
combining particulate filters, new engine technology and cleaner 
fuels to achieve emissions reductions of more than 90 per cent.  
It’s scheduled to be in place by 2010.

Locomotives and marine engines are also on USEPA’s radar 
screen. The agency is considering new emissions standards 
aimed at these engines modelled after highway and off-road 
programmes.

The California Air Resources Board (CARB) has adopted 
and continues to adopt regulatory requirements that specifically 
address diesel emissions. These regulatory requirements include 
fleet rules for transit agencies, plus stationary and portable 
engines. Many of these California regulations are more stringent 
and aggressive than the federal regulations in both the level of 
compliance and the timeline for implementation.

CARB is also assessing regulatory requirements to address diesel 
emissions associated with port activities such as off-road engines 
and equipment, harbor craft, auxiliary marine engines, cargo 
handling equipment, locomotives and truck idling activities.
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HIGHWAY
RULE

EPA ORIGINAL:
1-STEP

EPA FINAL:
2-STEP

6/2006  6/2007  6/2008  6/2009  6/2010  6/2012 

80% 15 PPM

20% 500 PPM

100% 15 PPM

FARM/CONSTRUCT 15 PPM

RAILROAD/MARINE 15 PPM

FARM/CONSTRUCT 500 PPM

RAILROAD/MARINE 500 PPM

15 PPM

15 PPM
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Proven emissions reductions
Peer-reviewed studies from both Europe and North America have 
proven the emissions-fighting ability of clean diesel technology. 
According to the Diesel Technology Forum, “today’s trucks and 
buses produce one-eighth the emissions of those manufactured 
just 15 years ago. By 2007, engine makers will virtually eliminate 
emissions from new trucks and buses.” Also, the new clean 
diesel engine technology has been well-tested and proven to be 
very reliable.  It is durable and able to maintain high efficiency 
reductions over long in-service timelines.

According to USEPA, on-highway diesel emissions of  
particulate matter and oxides of nitrogen (NO

x
) are estimated  

to be reduced by 98 per cent by 2007. Emissions from off-road 
vehicles such as tractors and construction equipment are headed 
down even faster. Some of these vehicles have already reduced  
NO

x
 and particulate emissions by more than 80 per cent from 

1996 levels.
A number of studies also have compared CNG against clean diesel 

heavy-duty vehicle emissions including the California Air Resources 
Board Study of Emissions for Late Model Diesel and CNG Heavy 
Duty Transit Buses. (April 2002 SAE Paper: 2001-01-1722). These 
studies have found that smog-forming, toxic and particulate emissions 
are roughly the same for both types of vehicles.

Ports embracing clean diesel technology
The Port of Long Beach, California, recently approved a Green 
Port Policy to respond to community concerns about emissions 
from the port area. One element of this policy is the installation 
of particulate matter traps on its terminal equipment. 

The port estimates annual emissions reductions of 43 tonnes of 
NO

x
 and 17 tonnes of particulate matter. The Port of Long Beach 

is also requiring that contractors use clean diesel equipment on its 
port construction projects.

USEPA and several states have programmes in place to help 
fund conversions of conventional diesel trucks to clean diesel. 
California’s Carl Moyer Programme offers monetary incentives 
to reduce NO

x
 emissions from diesel engines. The state has paid 

about $155 million in incentives since the programme was started, 
with matching funds from local air districts. 

Additionally, USEPA recently provided funding for a grant 
to the New York City Department of Transportation to retrofit 
private passenger ferries with clean diesel technology. The project 
is expected to produce NO

x
 reductions of 150-300 tonnes/year, 

plus reductions of particulates on the order of 30-90 tonnes  
per year.

The clean diesel revolution is clearly underway and making 
great progress – you can join and benefit immediately. Don’t wait.
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To find out about funding for diesel retrofits visit: 
www.fhwa.dot.gov/environment/cmaqpgs/retrom.htm

USEPA Diesel Programmes:  
www.epa.gov/otag
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Continuous improvement of on-highway heavy-duty diesel engine PM and NOx emissions.
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