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The California Council for Environmental and Economic 
Balance (CCEEB) is a nonpartisan, nonprofit coalition of labor, 

business, and public leaders that advances strategies for a 
healthy environment and sound economy. CCEEB represents 

many facilities that operate in the Bay Area Air Quality 
Management District.
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Guiding Principles

Recommendations from the AC to the BAAQMD should:
■ Be based on best peer-reviewed science
■ Consider input/lessons learned from other agencies
■ Consider PM2.5 speciation and source apportionment
■ Address regional vs local impacts and control strategies
■ Include an economic evaluation
■ Prioritize strategies by greatest amount of near-term, cost-effective 

reductions
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Scientifically Based Recommendations
Recommendations:
 Must be informed by the best, scientifically-based data possible

 Is more data needed and , if so, what is needed?

 Should be based on peer-reviewed studies
 Should consider guidance developed by other agencies
 Data collection versus modeling
 Should demonstrate causal relationship before recommending 

controls
 Should be all inclusive
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Coordination Between Agencies
■ AC should consult other agencies on health standards

– CARB – sets SAAQS
– OEHHA
– CA Air Districts

■ AC Should direct Staff to work with other agencies

■ AC should consider measures agencies are implementing to reduce PM and how it 
might advance the goals of the BAAQMD

– CARB is adopting many strategies for mobile sources that will reduce PM2.5

– BAAQMD has regulations in the plan and in process to further reduce PM2.5

– State is developing strategies to address wildfires
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PM Speciation
■ Advisory Council must examine speciation

■ There are many contributors to PM2.5
– Mobile sources
– Commercial sources (restaurants)
– Residential sources (wood burning fireplaces, fire pits, BBQs)
– Material handling
– Industrial combustion sources
– Secondary formation sources 
– Naturally occurring sources
– Wildfires

■ Speciation/source apportionment are key to determining the most effective means of 
reduction

– Not about exoneration, but about effectiveness
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Regional vs Local Controls
■ PM2.5 levels vary at the localized level

– Different sources contribute to PM2.5 levels in different 
communities

■ Are regional reductions more effective than localized reductions?

■ What is the goal and how do we best achieve it?

■ Have the COVID response measures changed impacts on either the 
regional or local level and is any of the change permanent?
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Economic Impacts

■ Need to focus limited resources where they will be most effective

■ AC should review research that includes economic analysis of 
potential PM control strategies and identify/recommend proven 
strategies that can be implemented expeditiously and economically 
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Prioritize Recommended Measures

■ Identify the goal and recommend:
– Measures with greatest ground-level concentration reductions
– Measure with greatest impact
– Measures available near-term versus future reductions
– Most cost-effective measures
– Measures that reduce the most impactful portion of PM2.5
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Factors Beyond the Scope of the 
Advisory Council

■ District Authority
– State and Federal government establish standards/regulate 

mobile sources

■ CEQA analysis of control options

■ Resources

■ Cost-effectiveness threshold 
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BAAQMD Action on Advisory Council 
Recommendations

■ Action informed by best, scientifically-based data possible
– Will help determine what to regulate first and where/how to get the most effective 

reductions

■ Consider input/peer review/actions from other agencies
– What vetted methods are other agencies doing to reduce PM2.5 emissions 
– How might those regulations benefit the Bay Area?

■ Regional vs Local Control
– Where should BAAQMD focus its attention first?

■ Consider PM2.5 speciation/source apportionment
– Important to determining the most effective approach

■ Include economic evaluation 
– How to obtain the greatest cost-effective reductions?
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Bay Area Air Quality Management District

Bay Area Particulate 
Matter (PM) Modeling-

Based Assessments and 
Next Steps

Phil Martien, PhD
Director of Assessment, Inventory, & Modeling Division

Advisory Council Meeting
July 31, 2020
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Bay Area Air Quality Management District

 PM modeling for the West Oakland Community Action Plan
−Review community-scale assessment

 PM modeling of large industrial sources
−Chevron Richmond Refinery

 Next Steps

Overview

Advisory Council Meeting
July 31, 2020 2



Bay Area Air Quality Management District

Recent PM Assessments

Advisory Council Meeting
July 31, 2020 3

 Identify source-contributions to impacts
− What is responsible?

 Assess equity of impacts to inform decision-making
− Support agency goal of reducing air pollution inequities 

 Work toward highlighting health risks from fine PM (PM2.5) 
exposures below federal standard 
− Develop a risk framework consistent with “no identified safe 

level of PM2.5”



Bay Area Air Quality Management District 4

West Oakland 
Community 
Action Plan

Bay Area Air Quality Management DistrictAdvisory Council Meeting
July 31, 2020



Bay Area Air Quality Management District

Regional-Scale and Community-Scale
Modeling (2017)

5

Wind Measurement Site

Air Quality Measurement Site

Regional-scale modeling: covers the Bay Area Local-scale modeling: covers West Oakland, 
including impacts in receptor area (white) from 
sources in source area (red) 

Advisory Council Meeting
July 31, 2020



Bay Area Air Quality Management District

Grand total of modeled 
impacts from local sources

Sub-total from trucks, cars, 
and other vehicles on 
streets and highways

Sub-total from locomotive 
engines and railyards

Sub-total from harbor craft, 
ocean-going vessels, drayage, 
cargo handling, etc.

I-880

UP railyard

Port of Oakland

For any location, 
we can use the sub-
totals to draw pie 
charts showing the 
relative impacts of 
sources A, B, C, etc.

Block 
by
Block
DRAFT 2019-03-04

Advisory Council Meeting
July 31, 2020 6



Bay Area Air Quality Management District

Unequal Impacts: PM2.5 Across West Oakland

Cleanest areas Average areas

7
Advisory Council Meeting
July 31, 2020



Bay Area Air Quality Management District

Impact Zones

8Advisory Council Meeting
July 31, 2020

Bay Area Air Quality Management District



Bay Area Air Quality Management District 9

*

Targets and Source Contributions for PM2.5

Targets:
2025 – Today’s 
average 
residential 
neighborhood 

2030 – Today’s 
cleanest 
residential 
neighborhood

Advisory Council Meeting
July 31, 2020



Bay Area Air Quality Management District

Impact Per Ton: 
PM2.5 in 
West Oakland
 Circles are modeled 

local sources
 Red is more impact, 

blue is less impact
 Percentages are shares 

of modeled impact
 Some sources have 

larger exposure 
factors (steeper 
slopes)

10
Advisory Council Meeting
July 31, 2020



Bay Area Air Quality Management District

Finding Solutions: “Scenario Tool”

Advisory Council Meeting
July 31, 2020 11



Bay Area Air Quality Management District 12

Large 
Industrial 
Sources: 
Chevron 

Richmond 
Refinery

Bay Area Air Quality Management DistrictAdvisory Council Meeting
July 31, 2020



Bay Area Air Quality Management District

 Scope: Tracking directly emitted (primary) PM2.5 

−From all permitted sources at Chevron, including the 
Fluidized Catalytic Cracking Unit (FCCU)

 Scenarios:
1. Baseline = existing emissions
2. Additional FCCU emission reductions

 Approach: Track plumes with the CALPUFF air quality 
model to map concentrations (2016-2018)

Modeling Study

13
Advisory Council Meeting
July 31, 2020



Bay Area Air Quality Management District 14Meeting and Date

Scenario: Baseline
Scope: All modeled Chevron sources

 Modeled annual-average, 
primary PM2.5 concentrations 
from all sources at Chevron

 Baseline scenario

 Measured annual-average 
PM2.5 at nearby San Pablo 
site: about 8-10 µg/m3*

* Excluding 2017-2018 wildfire days; about
8-13 mg/m3 including wildfire days

Chevron PM2.5
Concentration Impacts 

by Area

Advisory Council Meeting
July 31, 2020

Bay Area Air Quality Management District



Bay Area Air Quality Management District 15

Scenario: Baseline
Scope: All modeled Chevron sources

White
Hispanic / Latino
Asian / Pacific Islander
African American / Black
Other

 Each color dot represents 
one person

 Colors are muted outside 
the 0.1 µg/m3 contour, “the 
plume”

 Almost half a million people 
(~449,000) in the plume

Chevron PM2.5
Concentration Impacts 
by Residents Exposed

Bay Area Air Quality Management DistrictAdvisory Council Meeting
July 31, 2020



Bay Area Air Quality Management District 16Meeting and Date

Scenario: Baseline
Scope: All modeled Chevron sources

White
Hispanic / Latino
Asian / Pacific Islander
African American / Black
Other

Bay Area Air Quality Management DistrictAdvisory Council Meeting
July 31, 2020
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Bay Area Air Quality Management District 17Meeting and Date

Scenario: Baseline
Scope: FCCU Only

White
Hispanic / Latino
Asian / Pacific Islander
African American / Black
Other

Bay Area Air Quality Management DistrictAdvisory Council Meeting
July 31, 2020
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Bay Area Air Quality Management District 18

Scenario: Baseline
Scope: Census blocks with 0.1 µg/m3 PM2.5 or more from Chevron

𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹
𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇

= 34%𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹
𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇

= 39%

𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹
𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇

= 35%
𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹
𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇

= 37% 𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹
𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇

= 36%

Higher Exposures
West of 23rd St

Shading indicates 
FCCU contribution

𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹
𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇

= 34%
𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹
𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇

= 39%

𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹
𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇

= 38% 𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹
𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇

= 35%

West of 23rd St, Chevron-
attributable PM2.5 is higher

Shading indicates 
FCCU contribution

(n ≈ 137,000 residents) (n ≈ 135,000 residents) 

(n ≈ 107,000) (n ≈ 80,000) 

PM2.5 Exposures by Race/Ethnicity

Advisory Council Meeting
July 31, 2020



Bay Area Air Quality Management District

 Richmond/San Pablo Community Action Plan

 Additional refineries/large industrial facilities

 Methodology for estimating increased adult mortality risk 
from local sources of PM2.5

− Highlight risks below the federal standard
− Based on a recent California epidemiological study
− Development in partnership with US Environmental Protection 

Agency (EPA) and the Office of Environmental Health 
Hazards Assessment (OEHHA) 

Next Steps

19
Advisory Council Meeting
July 31, 2020



Bay Area Air Quality Management District

Summary

Advisory Council Meeting
July 31, 2020 20

 Identify source-contributions to impacts
− What is responsible?

 Assess equity of impacts to inform decision-making
− Support agency goal of reducing air pollution inequities 

 Work toward highlighting health risks from PM2.5 exposures 
below federal standard 
− Develop a risk framework consistent with “no identified safe 

level of PM2.5”



Bay Area Air Quality Management District

Particulate Matter (PM) 
Symposium Overview

AGENDA:  6A

Advisory Council Meeting
July 31, 2020

Jeff McKay
Chief Financial Officer



Bay Area Air Quality Management District

PM Symposium Timeline

2
Advisory Council Meeting
July 31, 2020

Community presentation and 
Technical/Policy discussion

May 12

Industry presentations and PM 
modeling presentation

July 31

Advisory Council discussion

September (?)

Advisory Council discussion

November

Joint Board/Advisory Council 
meeting

December



ADVISORY COUNCIL
PM STRATEGY: PARTICULATE MATTER REDUCTION STATEMENT AND FRAMEWORK

DRAFT FOR REVIEW AND DISCUSSION ONLY

ID PARTICULATE MATTER REDUCTION STATEMENT NOTES
PMRS1 Excluding wildfire smoke days as exceptional events, the Bay Area has attained the current federal annual/24‐hour (12/35 ug/m3) 

PM2.5 national ambient air quality standards (NAAQS).
PMRS2 The current PM NAAQS are not sufficiently health protective .
PMRS3 The Bay Area also would attain alternative, more stringent 10/25 ug/m3 PM2.5 NAAQS (except for West Oakland, whose annual 

average PM2.5 in 2018 was above an alternative 10 ug/m3 standard by 0.7 ug/m3, or 7%).
PMRS4 PM is the health risk driver in Bay Area air, both PM2.5 as a criteria pollutant and diesel PM as a toxic air contaminant.
PMRS5 There is no evidence of a health effects PM2.5 threshold; thus, additional PM reductions beyond the current standards will achieve 

additional public health improvement.
PMRS6 More stringent standards are needed and would save thousands of lives in the U.S. each year.
PMRS7 An Air District guideline "target" below the current PM2.5 NAAQS is warranted; to be effective, it would need to be at or below an 

annual average of 10 ug/m3.
PMRS8 Some PM localized hot‐spot areas may experience PM levels significantly higher than their community‐average level.
PMRS9 Wildfire PM could be a serious contributor to PM health effects; early studies are of concern, more research is needed.

1
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ADVISORY COUNCIL
PM STRATEGY: PARTICULATE MATTER REDUCTION STATEMENT AND FRAMEWORK

DRAFT FOR REVIEW AND DISCUSSION ONLY

ID FRAMEWORK FOR EVALUATING PARTICULATE MATTER REDUCTION STRATEGIES NOTES
F1 Where the Air District has authority, take maximal action.
F2 The most effective PM reduction measures may differ across communities, due to varying source mix and size, ambient PM 

concentration levels, physical circumstances (e.g., meteorology, terrain), and other relevant factors.
F3 The Air District should focus PM reduction in areas with increased exposure, health vulnerability, and the areas with increased impacts 

and sensitive populations (e.g., children, nonwhite, low SES, elderly) .
F4 Lower‐income populations with higher long‐term PM exposure are more susceptible to COVID‐19, due to such factors as lesser ability 

to work from home, denser housing situations (e.g., congregate, multi‐family), and poorer access to medical care.
F5 PM measures should consider regional (Bay Area‐wide), local (community‐level), and localized hot‐spot (block‐level) sources.
F6 PM reduction strategies should consider emission reduction measures for both primary PM and secondary PM formed in the air by 

photochemical processes (i.e., emissions of precursor ROG, NOx, NH3, and SO2).
F7 PM reduction strategies will need to address multiple source categories; there is no “silver bullet,” rather, it is more like “silver 

buckshot.”
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ADVISORY COUNCIL
PM STRATEGY: RECOMMENDED ACTIONS

DRAFT FOR REVIEW AND DISCUSSION ONLY

ID RECOMMENDED ACTIONS CATEGORY NOTES
RA1 Make air quality data more accessible and closer to real time. Monitoring
RA2 Some species of PM may be more dangerous than others; as yet, no PM species can be exonerated; better PM speciation 

is needed, along with more monitoring.
Monitoring

RA3 Monitoring and other studies for UFP are important and should be continued and expanded; further studies linking UFP 
and health impacts are needed.

Monitoring

RA4 Set improved UFP filtration requirements for on‐road vehicles. Technology
RA5 Increase staff for enforcement and accidental release events. Enforcement
RA6 Increase staff to implement/enforce Rule 11‐18. Enforcement
RA7 Devote more staff to risk assessment for air toxics programs like Rule 11‐18. Enforcement
RA8 Improve emission estimation methods for emerging source categories (e.g., tires & brakes, road dust). Planning
RA9 Develop Air District PM action plans for individual highly‐impacted communities. Planning
RA10 Further develop and implement health protective measures for the community during wild fires. Planning
RA11 Encourage telework. Planning
RA12 Conduct community‐level health exposure assessments. Planning
RA13 Expand existing rule limiting visible emissions and trackout (Rules 6‐1, 6‐6) to address communities that are overburdened 

or experience continuous construction.
Rules

RA14 Modify permitting regulations to address hyper‐localized health risks. Rules
RA15 Adopt rule requiring  woodburning devices be disabled or replaced when properties are sold. Rules
RA16 Adopt rule to improve the efficiency of water heaters and space heaters. Rules
RA17 Expand the existing rule to reduce emissions from commercial cooking equipment such as charbroilers (Rule 6‐2). Rules
RA18 Update permitting regulations for gas stations and dry cleaners (Regulation 2). Rules
RA19 Adopt amendments to Rule 9‐1 to limit sulfur dioxide emissions from refineries. Rules
RA20 Adopt a new rule to limit site‐wide health risk from PM. Rules
RA21 Take into account cumulative impact in permitting. Permitting
RA22 Close loopholes that allow piecemealing of larger projects into small components. Permitting
RA23 Assist local programs to control road dust (e.g., analyze road dust emission rates for local streets). Funding
RA24 Seek federal funding for electrification infrastructure. Funding
RA25 Work to leverage Senate Bill 1 funding to replace switcher engines in East Bay to reduce other off‐road sources. Funding
RA26 Seek additional funding to improve transit, bicycles, and pedestrian facilities, and to reduce VMT to reduce road dust, 

brake & tire wear, and vehicle exhaust.
Funding

RA27 Seek changes at state level to Air District authority for magnet sources. Authority
RA28 Authorize the Air District to regulate fine PM as toxic air contaminant. Authority
RA29 Seek authority for the Air District to establish air quality standards for PM. Authority
RA30 Support CARB efforts to electrify trucks and other vehicles. Authority
RA31 Seek stricter offroad mobile source rules from CARB. Authority
RA32 Seek authorization from CARB for stronger at‐berth regulations to control emissions from ships that dock at ports and 

refineries.
Authority

RA33 PM action plans should include all available "technically feasible" methods of reducing PM emissions and exposures for 
stationary, area, mobile , and indirect sources of PM.

AD recommendation

RA34 Legislative approaches to secure additional authority to regulate PM emissions should be considered, e.g., indirect source 
rule (ISR) or indoor air quality.

AD recommendation

RA35 OEHHA and ARB should be petitioned to identify PM as a toxic air contaminant in light of the available health data. AD recommendation



ADVISORY COUNCIL
PM STRATEGY: RECOMMENDED ACTIONS

DRAFT FOR REVIEW AND DISCUSSION ONLY

ID RECOMMENDED ACTIONS CATEGORY NOTES
RA36 A comprehensive study of indoor air quality should be conducted to better understand the pathways of PM exposure and 

how people can reduce that exposure through changes in habits.
AD recommendation

RA37 PM action plans should include non‐traditional partners and approaches such as county health officials, health care 
providers, and methods of improving indoor air quality.  (This could provide added protection during episodic events such 
as wildfires and facility incidents.)

AD recommendation
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