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• Introduction

• Impetus: protect human health & the 

environment

• US EPA air quality regulations overview

– CAA, mobile sources

• US Port Emission Inventories & Progress



Protecting Human Health & the 

Environment



Protecting Human Health & the 

Environment

• Exposure to diesel PM may result in both 

cancer and non-cancer health effects, 

including premature death 
– US EPA has classified PM2.5 as a likely human carcinogen

– Non-cancer health effects may include eye and lung irritation, 

allergic reactions in the lungs, asthma exacerbation, blood 

toxicity, immune system dysfunction, and developmental 

disorders. 

• NOx adverse health effects in humans: 

respiratory irritation, immune system 

suppression, and asthma exacerbation.



Protecting Human Health & the 

Environment

• Children, elderly and immune           

compromised individuals are 

disproportionately affected by diesel 

emissions

• Children are especially sensitive because 

their respiratory systems are still developing, 

and they have a faster breathing rate

• Degrades air quality, impairs visibility and 

contributes to climate change



Summary of Health Effects



US Mechanisms to Reduce 

Air Pollution

• Laws and Regulations
– Federal (Congress, US EPA); State and Local; 

International Treaties

• Voluntary
– Industry

– Environmental and public health concerns, social 
responsibility, economic incentives, competition

• Combined regulatory and voluntary
– Collaboration between regulators and industry



Laws & Regulations – Federal Clean Air 

Act

The Clean Air Act does not specifically regulate marine

ports.  However:

• Ambient air quality standards: 

(1) drive Federal, State, and Local regulations, and 

(2) create incentives for both government and industry to 

reduce emissions

• Mobile source standards apply to some elements of port 

activities and help reduce emissions



Laws & Regulations – Federal Clean Air 

Act

Clean Air Act

1) US EPA establishes National Ambient Air Quality 

Standards (NAAQS)

– “ambient air quality” includes pollution from all

sources

2) US EPA approves State/local programs that meet Clean 

Air Act requirements – joint enforcement

3) “Stationary sources” regulated differently from “mobile 

sources”



Laws & Regulations – Federal Clean Air 

Act
National Ambient Air Quality Standards (NAAQS):
Levels of “acceptable” ambient pollutant concentrations 

1) carbon monoxide (CO)

2) sulfur dioxide (SO2)

3) nitrogen dioxide (NO2)

4) ozone (O3)

5) particulate matter (PM10 and PM2.5), and 

6) lead (Pb)

• Based on ambient air monitoring data, US EPA 
designates all areas in the U.S. as “attainment” 
or “nonattainment”

• Continuous monitoring: designation may 
change



US EPA’s Mobile Source Regulatory 

Roadmap



Federal & California Non-Road Diesel 

Fuel Standards 

LSD & ULSD Implementation Schedule



US Port Emissions Inventories

• Used to establish air quality “baseline” for 

port operations

• May also play roles in measuring emission 

reduction program success

• Frequency of updates varies, depending on 

data needs, funding and staffing



San Pedro Bay Ports Clean Air Action Plan 

Objectives

1. San Pedro Bay Specific Objectives
• Reduce public health risk from toxic air contaminants associated 

with port-related mobile sources to acceptable levels.

• Reduce criteria pollutant emissions to the levels that will assure 
that port related sources decrease their "fair share“ of regional 
emissions.

• Prevent port-related violations of the state and federal air quality 
standards.

2. Project Specific Objectives
• Projects must meet a residential cancer risk threshold.

• Projects that exceed thresholds for criteria pollutants must 
implement the maximum available controls and feasible mitigations 
for any emissions increases.

3. Source Specific Objectives
• A series of performance goals for each of the five sectors.



San Pedro Bay Ports Clean Air Action 

Plan Emission Reduction Initiatives

• Heavy-duty truck control measures

• OGV control measures

• Cargo handling equipment control measures

• Rail locomotive control measures 

• Construction activities BMPs

• Technology Advancement Program 

• Zero Emission Container Movement

• Operational efficiency improvement initiatives

• Continual improvement in EI 



2008 San Pedro Bay Ports –

Contribution to SoCAB Emissions

Source:  San Pedro Ports Stakeholder Update on 

Draft 2010 Clean Air Action Plan



Port of Los Angeles

• Activity based emissions inventory

• 2001 inventory published July 2005

• 2003 inventory published 2007, first of annual 

updates

• 2006 inventory published 2008, first to 

include greenhouse gas emissions estimates

• 2008 inventory released December 2009



Port of Los Angeles:

Inventory Source Categories

• Ocean-going vessels

• Harbor craft

• Cargo handling equipment

• Railroad locomotives

• Heavy-duty vehicles



Port of Los Angeles:

Pollutant Emissions Estimated

• Particulate matter (PM) (10-micron, 2.5-

micron)

• Diesel particulate matter (DPM)

• Oxides of nitrogen (NOx)

• Oxides of sulfur (SOx)

• Hydrocarbons (HC)

• Carbon monoxide (CO)



Port of Los Angeles:

Greenhouse Gas Emissions Estimated

• Carbon dioxide (CO2)

• Methane (CH4)

• Nitrous oxide (N2O)



Port of Los Angeles:

Geographical Extent

• emissions from all source categories within the 
harbor district;

• emissions from rail locomotives and on-road 
trucks transporting cargo to or from the Port up to 
the cargo’s first point of rest within the South 
Coast Air Basin (SoCAB) or up to the basin 
boundary, whichever comes first; and

• emissions from commercial marine vessels within 
the harbor and up to the study area boundary.



Port of Los Angeles:

Geographical Extent



Port of Los Angeles:

Emission Inventory Results



Port of Long Beach

• Activity based emissions inventory

• 2002 baseline inventory published 2005

• Inventories published for 2005, 2006, 2007, 

2008

• 2006 inventory published June 2008, first to 

include greenhouse gas emissions estimates

• 2009 inventory released June 2010



Port of Long Beach:

Inventory Source Categories

• Ocean-going vessels

• Harbor craft

• Cargo handling equipment

• Railroad locomotives

• Heavy-duty vehicles



Port of Long Beach:

Pollutant Emissions Estimated

• Particulate matter (PM) (10-micron, 2.5-micron)

• Diesel particulate matter (DPM)

• Oxides of nitrogen (NOx)

• Oxides of sulfur (SOx)

• Hydrocarbons (HC)

• Carbon monoxide (CO)

• Carbon dioxide (CO2)

• Methane (CH4)

• Nitrous oxide (N2O)



Port of Long Beach: Geographical Extent

• emissions from all source categories within the 
harbor district;

• emissions from rail locomotives and on-road 
trucks transporting cargo to or from the Port up to 
the cargo’s first point of rest within the South 
Coast Air Basin (SoCAB) or up to the basin 
boundary, whichever comes first; and

• emissions from commercial marine vessels within 
the harbor and up to the study area boundary.



Port of Long Beach:

Geographical Extent



Port of Long Beach:

Emission Inventory Results



Proposed San Pedro Bay Ports Emission 

Reduction Standards

• By 2014, reduce emissions by:

– 72% DPM

– 22% NOx

– 93% SOx

• By 2023, reduce emissions by:

– 77% DPM

– 59% NOx

– 93% SOx



San Pedro Bay Ports Zero Emission 

Container Movement Systems  (ZECMS)

• Short-term goal

– determine if ZECMS are feasible for the ports and 

if so, demonstrate innovative technologies that 

can be utilized for more efficient and greener 

movement of cargo

• Long-term goal

– to be able to handle anticipated cargo throughput 

growth with pollution-free technologies and 

strategies



Northwest Ports Clean Air Strategy

• Port of Seattle, Port of Tacoma, Port of Metro Vancouver

Objectives:

• Reduce maritime and port-related air quality impacts on human 
health, the environment, and the economy

• Reduce contribution to climate change through co-benefits 
associated with reducing air quality impacts

• Help the airshed continue to meet air quality emissions  
regulations and goals



Puget Sound

Maritime Emissions Inventory

• Identifies and quantifies pollutants emitted 

from maritime-related diesel equipment 

operating within the greater Puget Sound 

region.

• Baseline inventory covers 2005 emissions

• Update now underway for 2011 emissions



Puget Sound

Maritime Emissions Inventory

• Ocean-going vessels

• Harbor vessels

• Cargo handling equipment

• Rail

• Heavy-duty vehicles

• Fleet vehicles (passenger cars & trucks)



Puget Sound Maritime Emissions Inventory: 

Emissions Estimated

• Carbon monoxide (CO)

• Oxides of nitrogen (NOx)

• Oxides of sulfur (SO2)

• Volatile organic compounds (VOC)

• Particulate matter (PM)

• Carbon dioxide (CO2)

• Methane (CH4), and

• Nitrous oxide (N2O)

• Diesel particulate matter (DPM)





Puget Sound Maritime

Emissions Inventory: Results





Puget Sound Maritime Clean Air Strategy 

Result Examples

• OGVs switch to low sulfur fuel while hotelling

• All CHE used at the ports now use ULSD 

fuels or equivalent 

• All Port of Seattle dray trucks, Port Metro 

Vancouver trucks, 94% of dray truck at Port 

of Tacoma  now comply with 1994 PM 

emission standards



Port Authority of New York

and New Jersey

New Jersey:

• Port Newark

• Elizabeth Port Authority Marine Terminal

• Auto Marine Terminal (Bayonne/Jersey City).

New York:

• Howland Hook Marine Terminal (Staten Island)

• Brooklyn Port Authority Marine Terminal



Port Authority of New York

and New Jersey



Clean Air Strategy 

for the Port of New York & New Jersey

• Reduce maritime-related air quality impacts on 
human health and the environment from criteria air 
pollutants, especially those that come from diesel 
particulate emissions

• Reduce maritime-related contribution to greenhouse 
gas emissions associated with climate change

• Contribute to the effort to bring the airshed into air 
quality attainment



Port Authority of New York

and New Jersey

• 2006 baseline inventory published November 

2008

• Previous partial inventories:

– ocean-going vessels/harbor craft (2000)

– on-dock railroad locomotives (2002)

– heavy-duty diesel vehicles (on-road trucks, 2005)

– cargo handling equipment (2002 and 2004). 



Port Authority of New York

and New Jersey: Emissions Estimated

• Oxides of nitrogen (NOx)

• Carbon monoxide (CO)

• Particulate matter less than 10 microns in diameter (PM10)

• Particulate matter less than 2.5 microns in diameter (PM2.5)

• Volatile organic compounds (VOCs)

• Sulfur dioxide (SO2)

• Carbon dioxide (CO2)

• Nitrous oxide (N2O)

• Methane (CH4)



Port Authority of New York

and New Jersey: Geographical Extent

17 counties across the states of New Jersey 

and New York coincident with the New 

York/Northern New Jersey/Long Island Non-

Attainment Area (NYNJLINA)



Contributions of port emissions to total 

NYNJLINA  (2006 baseline)



Port Authority of New York

and New Jersey: Inventory Results


