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Executive summary
The United States Government can chart a course to achieve healthier air for the
millions of Americans impacted by the emissions from ocean-going ships by applying
to the International Maritime Organization (IMO) for an Emission Control Area
(ECA)—an area where stricter pollution limits apply. Ocean-going ships, sometimes
referred to as Category 3 ships, are the largest ships on the water and include con
tainer ships, tankers, cruise ships, and bulk carriers. These large vessels travel all over
the world, making international shipping a significant factor in U.S. port traffic and
emissions. In fact, 90% of ship calls on U.S. ports are made by foreign-flagged vessels.
Ocean-going ships impact air quality in U.S. coastal cities and ports and even send
pollution hundreds of miles inland.
The American Lung Association (ALA), Environmental Defense Fund (EDF),
the National Association of Clean Air Agencies (NACAA), and the Puget Sound
Clean Air Agency (PSCAA) strongly support the leadership of the United States
Government to fully implement the pollution limits available under international
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An Emission Control Area for the United States would dramatically reduce particulate pollution
from ocean-going ships by 2020 (change in annual concentration µg/m3)
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law to reduce harmful marine air pollution. We also respectfully request that the
IMO promptly act on the United States ECA application, and give it full considera
tion at the July 2009 meeting of the IMO Marine Environment Protection Com
mittee (MEPC 59). As Figure 1 illustrates, prompt action to establish an ECA for
the United States will secure vital clean air protections for millions of Americans.
This map depicts the estimated reductions in annual concentrations of harmful
•particulate
pollution in 2020 if the United States establishes an ECA to cover the
nation’s entire Exclusive Economic Zone, which generally extends a distance of
200 nautical miles from the coast. About 87 million Americans live in port areas
that are not meeting basic federal public health standards.
The Environmental Protection Agency’s early estimates indicate the benefits of an
•ECA
would be about 5 times larger than that of the recently finalized commercial
ships and locomotives rule.1

require fuel to be over 60% cleaner than the global average by 2010 and
•96%ECAs
cleaner in 2015, resulting in emissions reductions far greater and faster than by
baseline global standards.
an ECA for the United States would reduce smog-forming oxides
•of Establishing
nitrogen (NO ) emissions by 80% from existing engine emission levels, particulate
x

pollution (PM) by 85% and sulfur oxides (SO x) by 95%.
Estimated 2020 particulate concentration reductions in the United States as a
•result
of an ECA are as high as 4.1 µg/m (micrograms per cubic meter) in some
3

of the most impacted port areas.
some metropolitan areas, like Houston, the expected reductions could mean
•theIndifference
between meeting and not meeting the health-based federal clean
air standards.2

iv

Healthier air on deck
The International Maritime Organization has charted a course
for deep reductions in air pollution from ships
The IMO, established under the purview of the United Nations, is responsible for
coordinating with member nations to establish international pollution standards for
ocean-going ships. Annex VI of the International Convention for the Prevention of
Marine Pollution from Ships (MARPOL) treaty contains the clean air provisions
that apply to all signatory nations. The United States became a party to this treaty
in 2008. Annex VI consists of two sets of emissions standards: (1) global standards
that apply to all ships arriving at, and departing from, countries that are party to the
MARPOL treaty; and (2) more rigorous geographically-based standards that apply
in specially designated areas called Emission Control Areas (ECAs).
In October 2008, the IMO updated Annex VI of the MARPOL treaty to be
more protective. The new standards require modest global reductions in oxides of
nitrogen (NOx), particulate pollution (PM), and sulfur oxides (SOx) pollution. They
also put in place the framework for more rigorous reductions to be made in ECAs,
those areas hardest hit by shipping pollution. We support the U.S. application to the
IMO for ECA designation in order to enforce these rigorous standards on all inter
national ships that enter the area.3 The global and ECA emission control standards
are as follows:

NOx emission control standards

• 20% NO reduction beginning in 2011 for new engines.
• 15 to 20% NO reduction beginning in 2011 for existing engines.
Within an ECA: 80% NO reduction beginning in 2016 for new engines.
•These
NO standards are based on advanced emission control technology, including
x

x

x

x

selective catalytic reduction (SCR).4 SCR is a commonly used technology to reduce
NOx emissions in all varieties of diesel engines, and has been successfully installed in
over 300 marine vessels.5

Fuel quality standards

Beginning in 2012, global sulfur fuel levels will drop from the current standard of
•45,000
parts per million (ppm) to 35,000 ppm. However, the current global average
is about 27,000 ppm.6

Global sulfur limits will drop to 5,000 ppm in January 2020. However, this
•deadline
may be delayed to 2025 pending a review in 2018 of the availability of
the cleaner fuel.
an ECA: Sulfur limits will drop from the current standard of 15,000 ppm
•to Within
10,000 ppm in August 2010 and to 1,000 ppm in January 2015.
7

The IMO’s action to improve fuel quality is essential because ocean-going ships
are currently powered by residual fuel, which is some of the dirtiest fuel on earth.
1
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Figure 2

Global sulfur requirements for ocean-going ship fuel under new IMO rule
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2008.

Residual fuel has a high content of ash, metals, nitrogen, and sulfur that result
in high SOx and PM emissions. Since SOx emissions are directly related to the
concentration of sulfur in the fuel, reducing the sulfur in fuels, as required by the
IMO, also reduces SOx emissions.8 Fortunately, most ship engines that are designed
to run on residual fuel are also capable of burning cleaner low sulfur distillate fuel.
As a result, no significant ship changes or upgrades are necessary to burn cleaner
fuel,9 so the cleaner fuel required in an ECA can be used immediately.
Figure 2 illustrates the far greater reduction in fuel sulfur content in ECAs
compared to the baseline global standards. While the new global standards
require ship fuel to reduce sulfur limits to 35,000 ppm in 2012, this will have
minimal impact because the global average fuel sulfur level is 27,000 ppm. More
significant reductions will be achieved in 2020, when the global standard drops to
5,000 ppm—this is an 80% reduction from the global average. However, this 2020
deadline may be delayed to 2025 pending a review in 2018 of the availability of the
cleaner fuel.
In contrast to the global standards, ECAs require fuel to be over 60% cleaner
than the global average in 2010 and 96% cleaner in 2015, reducing more pollution
far more quickly than under the baseline global standards. Sulfur levels in a U.S.
ECA would not drop to 10,000 ppm until 201210 and EPA has confirmed that the
lower sulfur fuel required will be available at that time.11
When fully implemented in the United States, the ECA requirements for engines
and fuel would reduce NOx emissions by 80% from current levels, PM by 85% and
SOx by 95%.12 These reductions will provide clean air benefits to communities from
coast to coast.
2
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Securing an Emission Control Area for the United States will
have a striking impact on air quality across our nation
Diesel exhaust, like that emitted from ocean-going ships, is among the most danger
ous and pervasive sources of air pollution. The constituents of diesel exhaust include
particulate matter (PM), implicated in a host of respiratory problems and thousands
of premature deaths every year; smog-forming oxides of nitrogen (NOx); sulfur
dioxide (SO2), which forms harmful fine particles and falls back to earth as acid rain;
and a noxious brew of toxic chemicals that together pose a cancer risk greater than
that of any other air pollutant. Shipping-related PM emissions contribute to approxi
mately 60,000 global deaths annually, with impacts concentrated in coastal regions on
major trade routes.13 The U.S. Environmental Protection Agency (EPA) estimated
that in 2001, ocean-going ships emitted:
more than 54,000 tons of fine particulate matter, which is equivalent to the
•pollution
from 117 coal-fired power plants.
• approximately 745,000 tons of smog-forming NO pollution—comparable to the
NO emissions from more than 800 million of today’s new cars, and
14

x
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Figure 3

Estimated reductions in annual PM concentrations from U.S. ECA in 2020 (ug/m3)
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450,000 tons of SO , which is more than 40% of the total SO from the
•U.S.around
transportation sector. This percentage is due mainly to the low grade residual
16

2

2

fuel ocean-going ships use. Residual fuel is the tar-like product left behind after all
the lighter petroleum is refined from crude oil and is so viscous that it requires heat
ing before it can be burned.17
The diesel air pollution from ocean-going ships has been under regulated. In the
past two decades, EPA has set rigorous emission standards for nearly all other mobile
sources of diesel, including highway trucks and buses, nonroad sources such as con
struction equipment, locomotives and smaller commercial ships. Securing an ECA
for the United States will put in place rigorous standards for ocean-going ships that
are more comparable to the standards set for other diesel sources. Establishing an
ECA that covers the nation’s entire Exclusive Economic Zone will result in signifi
cantly greater emissions reductions than the IMO baseline global standards and will
provide much needed air quality improvements across the nation, particularly in
densely populated coastal areas.
Figure 3 depicts the air quality benefits the United States could secure by imple
menting an ECA for the entire coastline of the mainland United States. Figure 3
speaks loudly and clearly: Every state in the lower 48 would see an improvement
in air quality if large ocean-going ships in U.S. waters met the rigorous pollution
control standards that would be required in an ECA—even states that are landlocked. Particulate pollution reductions, represented in annual average concentra
tions, range from 0.01 to 0.1 µg/m3 (micrograms per cubic meter) in the middle
of the country up to 4.1 ug/m3 in some of the hardest hit coastal and port areas.
These reductions will translate into significant health benefits across the nation.
Additionally, in some metropolitan areas, like Houston, the expected reductions
could mean the difference between meeting and not meeting the health-based
federal clean air standards.18
Given the enormous clean air and public health benefits to be gained from strong
emission standards for ocean-going ships, the IMO should promptly act on the U.S.
application to establish an ECA.

IMO approval of U.S. Emission Control Area will clear the way
for healthier air
When countries apply to the IMO for an ECA designation, they must demonstrate
a need to prevent, reduce and control emissions of SO x, PM, and/or NO x from ships.
The United States has a compelling case for ECA designation. These contaminants
are major contributors to unhealthy air pollution in the United States, especially the
harmful levels of particulate pollution and ground-level ozone in many communities.
More than half of all Americans live in communities out of compliance with the
federal health-based standards for ozone and particulate pollution.19 And millions
live near U.S. port cities that are especially hard hit by shipping pollution. EPA esti
mates that 87 million Americans live in port areas that are not meeting basic federal
health standards.20
An ECA application submitted by the United States this spring will be considered
by the IMO at the July 2009 meeting of the Marine Environment Protection Com
4
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mittee (MEPC 59). The IMO will then vote on the U.S. application in 2010. If
accepted, the ECA designation will go into effect in 2012.21 We respectfully urge the
IMO to approve the ECA designation for the United States. The need for these clean
air measures is clear and convincing.

Pollution from ocean-going ships in U.S. waters impacts public
health and revered ecosystems
The large ocean-going ships that travel along U.S. coastlines and dock at our nation’s
ports deliver considerable amounts of pollution in addition to the goods they bring.
Much of the pollution from these large vessels is concentrated in ports and the
densely populated metropolitan areas near ports that, in almost every instance,
already suffer from unhealthy air.
The health effects of diesel emissions in general are well documented. Diesel
air pollution adds to cancer risk all around the United States. In many places, diesel
emissions create the greatest contribution to cancer risk from air pollution. For
example, in the Seattle area, diesel soot accounts for somewhere between 70% and
85% of the total cancer risk from all air toxics.22 And in the South Coast Air Basin,
which includes Los Angeles, diesel exhaust contributes about 84% of the cancer risk
from air toxics.23
In addition, because diesel emissions are a complex mixture of chemicals, exposure
to this pollution contributes to a wide range of non-cancer health risks, including
pulmonary disease, cardiovascular effects, neurotoxicity, low birth weight in infants,
premature births, congenital abnormalities and elevated infant mortality rates.24
Particulate matter
Particulate matter can aggravate respiratory conditions such as asthma and chronic
bronchitis and has been associated with cardiac arrhythmias (heartbeat irregularities),
heart attacks and premature deaths. People with diabetes, heart or lung disease, the
elderly and children are at highest risk from exposure to particulate pollution.25
A recent study calculated that, worldwide, shipping-related PM emissions con
tribute to approximately 60,000 deaths annually, with impacts concentrated in coastal
regions on major trade routes.26 The study also predicted that under the regulations
in place before the amendments to Annex VI were passed in October 2008, and
with the expected growth in shipping activity, annual deaths could increase 40%
by 2012, increasing the number of deaths associated with shipping pollution to
84,000 every year.27
NOx and ozone
Oxides of nitrogen transform into aerosol particulates and also combine with volatile
organic compounds in the presence of sunlight to form smog, or ground-level ozone.
High ozone levels cause acute respiratory problems, aggravated asthma, decreased
lung function, inflammation of lung tissue, an increase in hospital admissions and
emergency room visits for respiratory causes, and crop damage. Children with
asthma are among those most at risk. Ozone also is associated with premature
5
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death.28 The national health-based standard for ozone was strengthened in March
2008 to be more protective than the 1997 standard.

Environmental impacts
Pollution from ocean-going ships impacts our environment, in addition to
impacting public health. The same fine particles that can be breathed deep
into the lungs adversely affecting human health also cause the haze that pollutes
scenic vistas in national parks and wilderness areas and creates “brown clouds” in
our urban centers.
The constituents of diesel exhaust also contribute to the acid rain that continues
to harm sensitive ecosystems across the United States. Acid rain occurs when
pollutants like SO2 and NOx react with water, oxygen, and other chemicals in the
atmosphere to form various acidic compounds. The result is a mild solution of
sulfuric acid and nitric acid.29 When this acid falls back to the earth, it harms our
nation’s revered ecosystems–causing acidification of lakes and streams and con
tributing to the damage of trees, like red spruce trees, at high elevations and many
sensitive forest soils.30
Pollution from ocean-going vessels also contributes to global climate change.
In 2006, in U.S. waters alone, these vessels emitted about 55.6 million metric tons
of CO2.31 Additionally, ocean-going ships contribute about 1.7% of global black
carbon emissions every year.32 Black carbon refers to the solar-absorbing component
of soot, which is released during the combustion process, and is another potent
global warming pollutant.33 Studies show that black carbon triggers snow and ice
melting, and contributes to Arctic warming.34 And in some places, including the
Alaska region, shipping can contribute an additional 40% to atmospheric con
centrations of black carbon.35 Further, black carbon from shipping could have
disproportionate effects on air quality near port areas because of the intensity of
shipping in these areas.36

Timely reductions in PM and NOx from ocean-going ships will help
states protect human health and achieve cleaner air
Approximately 88 million people nationwide either live in counties that do not meet
the 1997 federal air quality standards for fine particles, or their counties contribute
to violations elsewhere.37 About 132 million people live in counties that violate
the 1997 eight-hour federal air quality standard for ozone.38 These standards have
recently been updated to be more protective, so the number of people living in
communities that violate federal air quality standards will increase.39
Ocean-going ships are a major source of harmful fine particles, and their emissions
also contribute to harmful smog levels. In Figure 4, EPA identifies 40 ports that
are currently located in nonattainment areas. EPA estimates that some 87 million
Americans live in these port areas that are not meeting basic federal public health
standards for ground-level ozone and particulate pollution.40 This map, however, is
not based on recent updates strengthening the public health-based standards for fine
particulate matter and ozone, so air quality problems in U.S. port areas are likely to be
more widespread than this map indicates. For example, both the Port of Seattle and
6
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Figure 4

Air quality problems are widespread especially in U.S. port areas

Source: Control of Emissions From New Marine Compression-Ignition Engines at or Above 30 Liters per Cylinder; Proposed Rule
(December 7, 2007). 72 Fed. Reg. 69522, page 69528.

Port of Tacoma areas are within a region that is in violation of the new federal ozone
standards based on data for Summer 2008.
As illustrated in Figure 1 previously, reducing pollution from these ships will help
every state in the nation improve its air quality.

Conclusion: Establishing an Emission Control Area for the United
States will dramatically reduce marine shipping pollution and
protect public health
The United States has the opportunity to join an international emissions control
program that would reduce shipping pollution along U.S. coastlines, at U.S. ports
and indeed, in every state in the continental United States. Participation in the ECA
program would result in SOx reductions of approximately 98% and NO x reductions
of up to 80% from each new ship. Prompt action by the IMO can secure healthier
air for millions of Americans.
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ALA, EDF, NACAA, and PSCAA support the United States’ application
for a U.S. ECA and respectfully recommend that the IMO promptly approve
the application.
Ocean-going vessels from all over the world dock at over 100 U.S. ports. EPA
estimates that some 87 million Americans live in port areas that do not meet basic
federal public health standards for ground-level ozone and particulate pollution.41
Fortunately, a pivotal opportunity is on deck to achieve significant reductions in the
pollution from ocean-going ships. With U.S. leadership in requesting the establish
ment of an Emission Control Area, and IMO approval, the nation will be sailing
more smoothly towards healthier air.
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