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Presentation Outline

•JULY 17, 2025 COMMUNITY ADVISORY COUNCIL MEETING

• Background on Assembly Bill (AB) 617
• West Oakland Overview
• The West Oakland Community Action Plan (WOCAP)
• 5-Year progress report
• Milestones and next steps

2



Background on AB 617

•JULY 17, 2025 COMMUNITY ADVISORY COUNCIL MEETING

• State mandated program that responds to 
the history of environmental injustice

• Focused on reducing exposure in 
communities most impacted by air pollution

• Committed to deep partnerships with 
community to develop and implement new 
strategies to measure air pollution and 
reduce health impacts

Designated AB 617 communities in California. Map from 
California Air Resources Board.
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West Oakland Overview
• Alameda County neighborhood adjacent 

to the Port of Oakland and surrounded by 
three major freeways

• First Bay Area community selected for 
Community Emissions Reduction Plan 
(CERP) development (August 2018)

• Air District and West Oakland 
Environmental Indicators Project (WOEIP) 
were project co-leads

West Oakland housing adjacent to the Port and Freeways
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West Oakland Overview (cont.)

• COMMUNITY ADVISORY COUNCIL MEETINGJULY 17, 2025

West Oakland Impact Zones
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• WOEIP and its partners have been studying 
local air quality for over two decades, with a 
focus on diesel pollution

• WOEIP worked with the Environmental Defense 
Fund to measure black carbon (BC) and other 
pollutants in 2015/2016

• BC is an indicator of DPM exposure, but not a 
direct measurement of DPM

• This work led to the identification of 7 impact 
zones with higher BC levels

• These zones informed the development of 
targets in the CERP
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West Oakland Overview (cont.)
• In addition to air quality monitoring, 

plan development was supported by 
emissions inventory development 
and a modeled exposure 
assessment

• The WOCAP was adopted in 2019 
and completed its five years of 
implementation in December 2024 

West Oakland emissions sources included in the technical assessment
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WOCAP Summary
• The plan contains 80+ actions to reduce 

emissions and exposures in West Oakland
• Strategies require the involvement of state, 

regional and local agencies
• Partners include the City of Oakland, California 

Air Resources Board (CARB), Alameda County 
Public Health Department, Office of 
Environmental Health Hazard Assessment, and 
the Port of Oakland
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Emissions Reduction Grants - Investment Summary
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Source: WOCAP Fifth Year Annual Report, page 9 

$51.5 million invested, for example
At the Port of Oakland:
• 13 tugboats repowered with cleaner 

engines 
• 30 hydrogen trucks purchased

In the West Oakland Community:
• 55 electric vehicle chargers for cars and 

trucks
• 16 diesel trucks replaced with zero 

emission trucks
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West Oakland Technical Assessment
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• To support WOCAP development, emissions inventories were developed for 
a 2017 baseline and forecast years of 2024 and 2029

• Dispersion modeling was performed using emissions and meteorological 
data to evaluate source contributions to Particulate Matter (PM2.5) and DPM* 
concentrations and cancer risk

• Based on the Air District’s and the community’s collaborative analysis, DPM 
was identified as the biggest air pollution concern
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West Oakland Fifth Year Annual Report
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• To support the Fifth Year Report to CARB, the 2024 
emissions inventory was updated and compared to 
the 2017 baseline

• Because emissions inventory methods and datasets 
change over time, two versions of the inventory 
updates were produced: (1) historical methods 
(match original approach); and (2) best methods 
(incorporate new models and datasets)

• CARB provided support with estimating the impact 
of statewide actions (e.g., At-Berth Rule)
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Emissions Reduction Highlight: Significant 
Reductions in DPM
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• During WOCAP implementation, 
DPM emissions from local sources 
declined by 31% from 2017 to 2024

• Emissions reductions resulted from a 
combination of statewide regulations 
and local actions

• The largest emissions decreases 
were for diesel trucks (3.9 tons) and 
harbor craft (2.3 tons)

West Oakland DPM Emissions by Year
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Emissions Reduction Highlight: Significant 
Reductions in DPM
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• Dispersion modeling results were updated 
using the new 2024 emissions inventory

• These results were used to assess 
progress toward WOCAP targets

• Overall, modeling results showed that 
average residential DPM exposure 
attributable to local sources was cut in half 
between 2017 and 2024

Average Residential DPM Exposures 
Due to Local Sources
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Emissions Reduction Highlight: Significant 
Reductions in DPM
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• In 2017, WOEIP and University of California, 
Berkeley collaborated to collect BC 
measurements at 100 locations across West 
Oakland for 100 days

• In 2024, WOEIP and Sonoma Technology 
replicated the 2017 study to assess changes in 
BC concentrations 

• Preliminary analyses show an average BC 
reduction of 38% from 2017 to 2024

Monitoring Locations for the 100x100 Study

Caubel, J.J., Cados, T.E., Preble, C.V., Kirchstetter, T.W. (2019). 
Distributed Network of 100 Black Carbon Sensors for 100 Days of Air 
Quality Monitoring in West Oakland, California. Environ. Sci. Technol., 
doi:10.1021/acs.est.9b00282.
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Emissions Reduction Highlight: DPM Exposure 
Reductions
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Source: WOCAP Fifth Year 
Annual Report, page 33

DPM Concentrations (µg/m3) Attributable to Modeled Local Sources
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Emissions Reduction Highlight: PM2.5
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• Reductions were less pronounced for PM2.5

• Emissions from key local sources 
decreased by 10% (8.3 tons) between 2017 
and 2024, and average residential PM2.5 
exposure attributable to local sources was 
reduced by 8%

• Most of the reduction was from ocean going 
vessel berthing (1.4 tons) and harbor craft 
(2.2 tons)

-10%
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Emissions Reduction Highlight: PM2.5 Exposure 
Reductions
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Source: WOCAP Fifth Year Annual Report, 
page 34

PM2.5 concentrations (µg/m3) attributable to modeled local sources 
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West Oakland Milestones

• Five Years of Implementation (completed)
• Prescott Greening Project (in progress) 
• Street Sweeping and Road Dust Study (in progress)
• Fugitive Dust Further Study Action (in progress) 
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• Strengthen regional collaboration 
• Advance statewide advocacy efforts for emissions reduction

Next Steps for West Oakland

JULY 17, 2025 •



19COMMUNITY ADVISORY COUNCIL MEETING

• Ms. Margaret Gordon, WOEIP Co-Founder and Co-Director (retired)
• Alicia Parker, Principal Environmental Planner, Air District
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For more information:
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Nicole Merino Tsui | Senior Project Manager
West Oakland Environmental Indicators Project | nicole@woeip.org

Stephen Reid | Senior Advanced Projects Advisor
Air District | sreid@baaqmd.gov 

Questions & Discussion
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Overview of Emission 
Inventories

Greg Nudd

July 17, 2025

Community Advisory Council Meeting

Deputy Executive Officer of Science and Policy
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• Purpose of the Presentation
• Background on Regulatory Scope
• Regional and Local Inventories
• Stationary Source Emissions
 Understanding levels of uncertainty in emissions calculations
 Examples by source type

• Air District’s Ongoing Efforts

Outline

JULY 17, 2025



3COMMUNITY ADVISORY COUNCIL MEETING•

• Provide an overview of the regional and local emissions inventories
• Discuss stationary source emissions: data source, method, uncertainty, 

examples, and mandatory reporting requirements
• Highlight Air District’s ongoing effort to improve emissions estimation

Purpose of the Presentation

JULY 17, 2025
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• The Air District regulates stationary sources (refineries, power plants, fireplaces, etc.); 
California Air Resources Board (CARB) and United States Environmental Protection 
Agency (US EPA) regulate mobile sources.

• The Air District uses incentives and indirect-source authority to address mobile emissions. 

Background on Regulatory Scope

JULY 17, 2025

Stationary Sources Mobile Sources

Permitted

Areawide

On-road

Off-road

Facilities with sources that have been issued 
a permit or registered by the Air District

Small, dispersed sources such as fireplaces, 
water heaters, and consumer products

Vehicles that travel on roadways, such as 
cars, trucks, and buses

Vehicles and equipment such as trains, 
aircraft, ships, and bulldozers
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Year 2023 regional emissions estimates by source

Regional Emissions Inventory

JULY 17, 2025

PM2.5 SO2 NOx

Fine Particulate Matter (PM2.5)
Sulfur Dioxide (SO2)
Nitrogen Oxide (NOx)
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Regional 2023 VOC and 2020 toxicity weighted emissions (TWE) estimates by source

Regional Emissions Inventory

JULY 17, 2025

VOC Cancer Risk TWE Chronic Hazard TWE

Volatile Organic Compounds (VOC)
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• Detailed emissions estimates have been developed 
for four Assembly Bill 617 communities

• Emission levels and source contributions vary by 
pollutant and community

Local Emissions Inventory

JULY 17, 2025

Path to Clean Air (PTCA)
Bayview Hunters Point (BVHP)
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Stationary Source Emissions: Typical Methods 

JULY 17, 2025

Permitted Sources
● Refineries and supporting facilities under Regulation 12-15 annually update 

and submit emissions inventory at the process/device level to the Air District for 
technical review; the Air District verifies emissions estimates based on a variety 
of data, including samples of pollution collected from a stack or vent.

● The Air District calculates emissions for most facilities using their throughput 
submittals and approved emission factors under the permitting system.

Areawide Sources
● Emissions are usually estimated at the county level by the Air District, using 

activity data (e.g., gallons of fuel burned) and emission factors
● County-level emissions are allocated to communities using representative data 

(e.g., population density)
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Emissions Quantity = Process Rate x Emission Factor

• Uncertainties depend on accuracy of process rates and emission factors
• Process rates are time dependent, updated, and reported annually, reflecting 

specific estimation assumptions and process conditions
• Emission factors are determined by a variety of methods, each with its own 

uncertainty or limitations
• For permitted facilities, process rates and selected factors are most 

representative of emissions at the time of permitting/renewal

Stationary Source Emissions: Uncertainties

JULY 17, 2025
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• Low uncertainty – emissions measured by Continuous Emission Monitoring System 
(CEMS) or calculated by simple mass balance (e.g., using stack gas flow and 
concentration data for SO2 estimation)

• Medium uncertainty – emissions from stable combustion sources calculated with 
simple emission factors and validated by stack tests (e.g., boilers and turbines).

• High uncertainty – complex or fugitive sources relying on limited data or generic 
default factors (e.g., equipment leaks, cooling-tower PM, tanks, wastewater ponds, 
dust, and flares)

• Not routinely well characterized – intermittent or excess emissions (e.g., startup, 
shutdown, maintenance, non-compliance incidents) that are not part of routine 
calculations but may impact local communities

Understanding Emissions Uncertainty Tiers

JULY 17, 2025
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• Uncertainties in emissions estimates for permitted sources are highly 
dependent on the method of determination

Example: Most Permitted Sources

JULY 17, 2025

Method Example Uncertainty

Direct Measurement CEMS Low

Source Testing Stack emissions testing for a natural gas-fired boiler Low / Medium

Material Balance Safety Data Sheet % weight applied to process rate Medium

Manufacturer’s Specification Tested NOx emission factors Medium

Other Literature Source EPA Air Pollutant Emissions Factors Medium / High
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Example: Complex Process of Refineries

JULY 17, 2025

Pollutant Method Uncertainty

PM10 Source Test Low

NOx CEMS Low

Ammonia Source Test Low

Toluene Literature Source Medium

CO Literature Source High

Fluid Catalytic Cracking Unit (FCCU)

Carbon Monoxide (CO)
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Example: Simple Permitted Process

JULY 17, 2025

Diesel Internal Combustion Engine

Pollutant Method Uncertainty

PM10/DPM CARB Engine Certification Low

NOx CARB Engine Certification Low

CO CARB Engine Certification Low

Air Toxics California Air Toxics Emission Factor (CATEF) Medium

Diesel Particulate Matter (DPM)
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• Throughput developed from county-level 
natural gas combustion data from the 
California Energy Commission (CEC)

• Emissions estimated using emission 
factors from US EPA Air Emissions 
Factors from Stationary Sources

• Control Factor to account for emission 
reductions associated with Regulation 9-4 
and 9-6 and subsequent amendments

Example: Residential Water Heating

JULY 17, 2025

66%

23%

6%
5%

Space Heating Water Heating Cooking Other

Breakdown of NOx emissions from residential 
natural gas combustion in the Bay Area
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Emissions Estimation Uncertainties
• Leaks after the gas meter – We try to adjust for natural gas leaks after the 

meter, but studies show that leak amounts can vary a lot
• Fixed usage assumptions – We assume the relative proportion of gas use for 

water heating in homes stays the same over time, but that may not be accurate
• Simplified equipment turnover – We use a basic estimate of the expected 

service life of old water heaters, which may not reflect reality
• Unknown resident behavior – We don’t have good data on how often people in 

the Bay Area repair, replace, or use their water heaters

Example: Residential Water Heating

JULY 17, 2025
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• Air District conducts annual surveys that 
support detailed insights

• Tracks fireplace and woodstove activity by:
 ZIP Code, housing type, and year

• For emissions modeling:
 Uses Census housing density to distribute 

activity within each ZIP code to a 1 km2 grid
• Emission factors based on US EPA 

methodology

Example: Wood Burning

JULY 17, 2025

Zone Improvement Plan (ZIP)
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• Strength: long-term spatial patterns

• Opportunities for further 
improvements in emissions 
estimation:

• Spring, fall, and summer activity 
• Wood burning outdoors
• Fuel characteristics
• Device characteristics
• Burn timing and efficiency

Example: Wood Burning (cont.)

JULY 17, 2025



18COMMUNITY ADVISORY COUNCIL MEETING•

• Strengthen rules on refinery fenceline monitoring, flare reporting, dust 
sources, and metal recycling/shredding

• Continue to improve area-source emissions inventory (e.g., wood 
burning and commercial cooking) and to partner with communities on 
ambient monitoring projects

• Develop methods for previously uncalculated emissions (e.g., areawide 
air toxics, emissions during periods of non-compliance)

Air District’s Ongoing Efforts

JULY 17, 2025



For more information:
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Greg Nudd | Deputy Executive Officer | gnudd@baaqmd.gov

Song Bai | Director, PhD | sbai@baaqmd.gov

Questions & Discussion

JULY 17, 2025
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