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Emissions Inventory Background

• Annual activity-based
• 2001, 2005 – 2021

• Source categories
• Ships • harbor craft •   

cargo handling equipment •
trucks • locomotives

• Pollutants
• PM • PM10 • PM2.5 • DPM • 

NOx • SOx • HC • CO
• Greenhouse gases

• CO2 • CH4 • N2O • CO2e 



Emissions Inventory Background

• Annually coordinated with & peer-reviewed by:

• EPA

• CARB

• South Coast AQMD



2021 – Hundred Year Pandemic

• Unprecedented consumer demand

• Supply chain challenges – backlogs and bottlenecks

• Unprecedented container ship emissions at coastal anchorages

• Emissions from all ship types went up 

• Public and private stakeholder driven response – swift reduction 
in coastal anchorage emissions



POLA-related Container Anchorages

Pre-COVID COVID-19 Global Pandemic



Reduced near shore container ship emissions

*South Coast Air Quality Management District. (18 March 2022). Current Ozone and PM2.5 Summary & Trends. Mobile Source Committee. 

• Reduced near shore 
emissions are beneficial

• Confirmed by South 
Coast AQMD modeling



Monthly OGV NOx Emissions (2021)

2021 POLA OGV NOx Emissions (tons), by mode & by month



Annual OGV NOx Emissions (2005-2021)

2005-2021 POLA OGV NOx Emissions (tons), by mode



Annual OGV NOx Emissions by Ship Type (2020-2021) 

2020 & 2021 POLA OGV Anchorage NOx Emissions, tons

2020 & 2021 POLA OGV At-Berth NOx Emissions, tons

• In 2021, OGV emissions 
from all ship types 
increased vs. 2020



Year-to-Year Emissions Detail (2020-2021)



Annual SOx Emissions (2005-2021)

2005-2021 POLA SOx Emissions (tons), by Source Category



Annual DPM & NOx Emissions (2005-2021) 
2005-2021 POLA DPM Emissions (tons), by Source Category

2005-2021 POLA NOx Emissions (tons), by Source Category



Emissions Comparison (2005-2021)

Diesel  
Particulate  

Matter

DOWN

84%

Nitrogen
Oxides

DOWN

44%

Sulfur  
Oxides

DOWN

95%

2023 Goal

93%

2023 Goal

77%

2023 Goal

59%

Greenhouse  
Gases

UP

23%
TEUs

UP

43%



Container Ship Arrivals

Trends 

Container Ship Call Density per Arrival, TEUs/arrival



Trends 

2005 vs. 2020 2020 vs. 2021 2005 vs. 2021

NOx emissions 
per TEU 71% 33% 60%

• 2005 NOx emissions per TEU – 4.1 pounds

• 2020 NOx emissions per TEU – 1.2 pounds 

• 2021 NOx emissions per TEU – 1.6 pounds 



Looking Ahead

• 2021 was a very unusual year due to COVID-19 related effects on 
the supply chain

• 2022 emissions will be lower due to:
• Ongoing supply chain “velocity” improvements
• Continued use of new container ship queueing system 
• Less ships with increased cargo/ship

• Will continue to fight climate change through development and 
ongoing deployment of zero emissions technology



Available Online

http://portofla.org/emissions-inventory



Appendix: Presentation Acronyms

• AMP: Alternative Maritime Power
• CAAP: Clean Air Action Plan
• CARB: California Air Resources Board
• CHE: Cargo Handling Equipment
• CH4: methane
• CO: carbon monoxide
• CO2: carbon dioxide
• CO2e: carbon dioxide equivalent
• DPM: diesel particulate matter
• EI: emissions inventory
• EPA: U.S. Environmental Protection 

Agency
• HC:  hydrocarbons

• NOx: oxides of nitrogen
• N2O: nitrous oxide
• OGV: ocean-going vessel
• PM: particulate matter
• PMA: Pacific Maritime Association
• PMSA: Pacific Merchant Shipping 

Association
• South CAQMD: South Coast Air 

Quality Management District
• SOx: sulfur oxides
• SPBP: San Pedro Bay Ports
• TEU: twenty-foot equivalent unit
• tonnes or mtons: metric tons
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