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It takes a lot of machinery to move the US$260 billion a year in 
trade passing through the adjacent ports of Long Beach and Los 
Angeles – the two busiest seaports in the United States.

That machinery – ships, trucks, trains, harbour craft and other 
equipment – is a major source of air pollution in Southern 
California, a region that already experiences some of the worst air 
quality in the nation.

Meanwhile, the ports in the long term have experienced a 
dramatic increase in containerised trade. It began in the early 
1990s and continued to recent years, with the ports together 
handling about 16 million TEUs in 2007 – about 40 per cent of 
all such cargo in the US.

As air quality issues intensified, the ports realised it was time for 
action. 

Thus was created the San Pedro Bay Ports Clean Air Action 
Plan, or CAAP, an aggressive, sweeping strategy to slash port-
related emissions of air pollutants by more than 45 per cent over a 
five-year period.

The ports of Long Beach and Los Angeles and their respective 
governing boards collaborated with environmental regulators – the 
US Environmental Protection Agency, the California Air Resources 
Board and the South Coast Air Quality Management District – to 
create an unprecedented plan, approving it in November 2006.

CAAP is the most comprehensive, far-reaching strategy to 
combat air pollution ever developed by any US seaport. In the 
end the emissions of diesel particulates will be cut by more than 
50 per cent, or 1,200 tonnes per year. Smog-forming nitrogen 
oxides will be slashed by 45 per cent, or 12,000 tonnes per year. 
The plan will reduce emissions even as cargo traffic increases.

Rapid growth is expected to occur in the next 20 years, with 
the ports’ joint throughput expected to increase to a potential 62 
million TEUs in 2030, according to a recently completed cargo 
forecast report.

The ports recognise that their plans to accommodate that 
potential growth will depend upon their ability to remedy 
growth’s adverse environmental impacts – particularly when it 
comes to air quality.

Switching line switches to clean diesel 
locomotives
Pacific Harbor Line is the railroad that provides switching services 
in both ports. In a major step forward for the CAAP, the railroad 
agreed to replace its entire locomotive fleet with lower-emission, 
clean-diesel engines. The replacement of 16 locomotives began 
in early 2007 and will be completed this year with the arrival of 
the final remanufactured locomotives from the MotivePower Inc. 
plant in Boise, Idaho.

The new locomotives meet the US Environmental Protection 
Agency’s Tier 2 standards and replaced some very mature engines, 
some of which were 50 years old. The new engines emit 70 per 
cent less diesel particulates and 46 per cent less smog-forming 
nitrogen oxides. Because the new engines are 30 per cent more 
fuel efficient, they also produce less greenhouse gases.

A massive drayage fleet rollover
A keystone of the CAAP is the Clean Trucks Program. The 
drayage fleet serving the two ports is aging yet active, running 
about 60,000 truck trips per day.

The ports have acted to establish a US$35 per TEU fee on 
every loaded container entering or leaving terminals by truck to 
help pay for the replacement or retrofitting of the entire 16,800-
truck drayage fleet. The ports of Long Beach and Los Angeles 
have also committed to use US$166 million from port operating 
funds toward this effort. State bond funds and other sources will 
also be sought to cover the US$2 billion expense of this major 
equipment upgrade.

The trucks will need to be replaced because of the phased-
in ban on older, dirty trucks, which starts with a ban on pre-
1989 model year rigs as of October 1, 2008. By January 1, 2012, 
it will keep out all trucks that do not meet the 2007 federal 
Environmental Protection Agency standard. This standard requires 
the trucks to emit 70 per cent less nitrogen oxides and 90 per cent 
less diesel particulates than the average drayage truck in use today.

The Port of Long Beach has also emphasised the use of 
natural gas-fuelled big rigs, seeking that at least half of the 
trucks subsidised through the Clean Trucks Program should be 
powered by alternative fuel.

Advancing the technology of moving cargo 
with less emissions
Much of the technology that CAAP utilises to achieve 
emissions reductions is already on the shelf. However, there are 
many areas ripe for clean innovation in the goods movement 
industry. So the ports included a Technology Advancement 
Program as part of the CAAP strategy, with each port 
committing US$1.5 million a year for five years to help bring 
more clean technology into the market.

The ports have contributed financially to the development 
by Seattle’s Foss Maritime of the first hybrid tugboat which 
anticipates cutting emissions by more than 40 per cent and 
fuel use by as much as 30 per cent. The tug is expected to be 
operational in fall of 2008.
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A Hanjin ship is unloaded at the Port of Long Beach’s Pier T, operated by Total 
Terminals International. Pier T is the Port of Long Beach’s busiest container 
terminal. The neighboring ports of Long Beach and Los Angeles move 16 million 
TEUs annually in containerised cargo.
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Targeting emissions from ocean-going vessels, the ports have 
provided funding to support the demonstration and emissions 
testing of slide valves and an on-board fuel emulsification 
system on board the APL Singapore. Through the use of this 
combination of technologies, the project hopes to demonstrate a 
25 per cent reduction in emissions.

Many efforts are also underway to reduce emissions from 
cargo handling equipment. The ports providing funding 
support for demonstration of the Vycon REGEN, a flywheel 
system for rubber-tired gantry cranes, or RTGs, which was 
recently ver ified by the California Air Resources Board 
to reduce particulate emissions by 25 per cent and NOx 
emissions by 30 per cent. 

Also under development is an ultra-low emission hybrid-
powered yard hostler – a powerful yet compact tractor that 
hauls containers around the wharf – which will reduce NOx 
and diesel particulates by more than 90 per cent. 

Exceeding the goals of the Clean Air Action 
Plan
In addition to the aggressive goals outlined in CAAP, the port is 
always seeking opportunities to go further, and reduce emissions 
faster. One innovation being sought, which goes beyond the control 
strategies originally contemplated in the CAAP, is how to switch 
the dozens of RTGs to run on electricity, instead of diesel fuel.

The Long Beach Board of Harbor Commissioners recently 
approved the creation of a US$5 million fund to provide matching 
funds for terminal operators to electrify their RTGs. Both ports’ 
ship-to-shore gantry cranes already run on electricity.

In recent years, the Port and its tenants have reduced emissions 
from cargo-handling terminal equipment by nearly 500 tonnes of 
pollution a year through the use of retrofit devices, cleaner engines 
and cleaner fuels. If the Port of Long Beach could convert the 85 
RTGs at its seven container terminals to run on electricity, that 
could reduce air pollution by another 350 tonnes per year.

On the water the emissions battle continues
The Clean Air Action Plan also takes into account the harbour 
craft and ocean-going vessels that contribute a significant share to 
port-related emissions.

By July 1, 2008, many of the ocean-going vessels that make 
6,000 calls a year to the two ports will be switching to fuel with a 
sulfer content of 0.2 per cent or less in their main engines within 
20 to 40 nautical miles of the ports, as part of a voluntary project 
recently approved by the ports.

For their trouble, the shipping lines will be reimbursed by the 
ports for the difference in the price of the more expensive low-
sulfer marine diesel oil and the traditional bunker fuel.

It’s a temporary, one-year programme that is expected to 
reduce the ocean going vessels’ emissions of sulfer oxides by 11 
per cent and diesel particulate matter by nine per cent, until the 
expected advent of state-wide rules for low-sulfer fuel use by 
ships. The ports’ low-sulfer fuel incentive programme will work 
in conjunction with the ports’ successful vessel speed reduction 
programmes that voluntarily slow ships to 12 knots near the 
port, and reduce emissions by hundreds of tons per year.

Efforts are also underway to ensure that candidate ships plug 
in to shore-side electricity while at berth, so they can power 
their operations without having to run their diesel engines.  
This process, known as cold-ironing, could eliminate hundreds 
of tonnes of emissions each year.

From trucks to trains to yard hostlers to ships’ engines, the ports 
of Long Beach and Los Angeles expect the Clean Air Action Plan 
will be a successful strategy adopted by ports around the world as 
they seek to reduce and control their environmental effects.
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The liquid bulk BP petroleum terminal at the Port of Long Beach is being 
equipped to provided shore-side electricity to the tankers that call there. The 
cold-ironing project will reduce emissions by allowing the ships to shut down 
their diesel engines.

In addition to this LNG-fueled yard hostler being demonstrated at the Port 
of Long Beach, the ports of Long Beach and Los Angeles are also planning to 
bring in hybrid yard hostlers to cut emissions.


