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1. Please sign-in by sending email with name & 
affiliation to: PMplanning@baaqmd.gov 

 

2. Send questions via email to: 

 PMplanning@baaqmd.gov 

 

 

To participate on-line 
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Part 1: Background & context 
ςParticulate Matter (PM) basics 

ςPM impacts on health & climate 

Break for questions & comments on Part 1 
 

Part 2: Current PM control program 

Break for questions & comments on Part 2 

 

 

Overview of Presentation 
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Part 3: Upcoming PM planning 

ςTrends in reducing PM2.5 in Bay Area 

ςPM standards & Bay Area attainment status 

ςFederal PM planning requirements 

ςPM research agenda 

ςSchedule 

Questions & comments on Part 3 

 

Overview of Presentation 
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Acronyms Used 

ARB - Air Resources Board 

CAP ς Bay Area 2010 Clean Air Plan 

CARE ς Community Air Risk Evaluation program 

CEQA ς California Environmental Quality Act 

EPA - U.S. Environmental Protection Agency 

NOx - Oxides of nitrogen (precursor to ozone & PM) 

NH3 ς Ammonia 

PM - Particulate Matter 

SIP ς State Implementation Plan (Federal air quality plan) 

SOx ς Sulfur oxides 

VOC ς Volatile organic compound (precursor to ozone & PM) 
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PM Planning Tools 

Key tools in PM planning include: 

ωPM monitoring data: 
- PM concentrations: PM mass by particle size category 
- Breakdown by chemical species 

ωPM emissions inventory: 
- detailed estimates of emissions by source category 
- for both direct PM emissions & chemical precursors 

ωPhotochemical modeling to simulate PM formation & 
dynamics 
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Key Concepts 

 

PM Emissions: direct PM & precursors 
  (meterorology) 
 

Ambient Concentrations (AQ standards) 

 

Population Exposure (sensitive populations) 

 

Health effects: respiratory, cardiovascular 
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What is PM? 

ωDiverse assortment of tiny airborne particles 

ωParticles differ in size, mass, chemical properties, toxicity, and 
length of time they remain suspended: 

ςPM10: particles less than 10 microns in diameter 

ςPM2.5: fine PM less than 2.5 microns in diameter 

ςUltra-fine PM: less than 0.1 microns in diameter 

ωLarger particles dominate in terms of mass (weight) 

ωSmaller particles dominate in number & surface area 

ωSmaller particles penetrate deeper into lungs; can enter 
bloodstream & organs 
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PM Formation 

ωPrimary PM  

ςEmitted directly from a tailpipe, smokestack or factory 

ωSecondary PM  

Formed in atmosphere by reactions among precursors:  
ςNOx, SOx, VOC, NH3 (ammonia) 

ςNOx + NH3 = ammonium nitrate 

ςSOx + NH3 = ammonium sulfate 

ωHighest PM levels in Bay Area during winter months 
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PM Sources 

ωBoth natural & man-made sources of PM 

ωNatural PM: primarily geologic dust & sea salt 

ωMan-made PM emitted by stationary & mobile sources: 

ςFossil fuel combustion: gasoline, diesel, coal, natural gas 

ςWood burning 

ςIndustrial processes 

ωBoth outdoor sources & indoor sources: 

ςIndoor sources include cooking, fireplaces, printers, cigarettes 
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Bay Area PM2.5 Sources: 
Peak (Winter) Season 

Commercial 

Cooking

3%

On-road Motor 

Vehicles

28%

Construction & 

Farming 

Equipment

12%

Wood Burning

33%

Other

10%
Sea Salt

1%

Trains, Aircraft, 

Ships

6%

Refining

7%

Sources of Bay Area Fine Particles, 

BAAQMD, April 2008 



February 6, 2012 
Slide 14 

PM from Motor Vehicles 
ωDirect PM from tailpipe: 

- mostly ultra-fine & fine PM 
- diesel PM classified as air toxic 

ωParticles from brake & tire wear:  
- both fine & coarse, toxic metals 

ωNOx emissions from tailpipe: 
- secondary PM (ammonium nitrate) 

ωRe-entrained road dust:  
- primarily coarse PM 
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PM Impacts 

ωPublic health: Huge body of evidence shows causal effects of PM 
on public health 

ωClimate change: Particle types have different impacts 

ςAerosols generally scatter light, reduce heat 

ςBut black carbon (soot) is an important warming agent 

ςOverall PM impact on climate is difficult to assess 

ωVisibility / haze: PM is major cause of regional haze 

ωSoil & water: Deposition of PM can have negative effects on 
terrestrial & aquatic ecosystems 
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ωBay Area 2010 Clean Air Plan analyzed health impacts of ozone, 
toxics & PM 

ςIdentified PM as most harmful air pollutant  

ωExposure to PM is harmful to Bay Area residents 

ςfrom both short-term & long-term exposure 

ςchildren & elderly are most at risk 

ςrespiratory problems: asthma, bronchitis 

ςcardiovascular problems: heart attacks 

ωPM accounts for ~ 90% of premature mortality related to air 
pollution in the Bay Area 

ω$$ value of PM health impacts ~ $10-15 billion/year in Bay Area 
 

PM health effects 
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Source: Health Burden Analysis, Bay Area 2010 Clean Air Plan, Appendix A 

Estimated PM Health Impacts in Bay Area (2008) 

Type of Health Impacts 

PM 2.5 PM 2.5 

0

500

1000

1500

2000

2500

3000

Mortality Cancer Onset Respiratory

Hospital

Admissions

Cardiovascular

Hospital

Admissions

Chronic Bronchitis Nonfatal Heart

Attacks

Asthma

Emergency Room

Visits

Diesel PM2.5

Other Anthropogenic PM2.5

Ozone

Other Toxics

PM 2.5 PM 2.5 

A
n

n
u
a

l #
 o

f 
C

a
se

s 



February 6, 2012 
Slide 18 

 

Questions & Comments on Part 1 
 

Send questions & comments via email to: 

 PMplanning@baaqmd.gov 
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ωAir Resources Board program 

ωBAAQMD program 

 

Questions & Comments on Part 2 

 

Part 2: PM Control Program 
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ω ARB identified diesel PM as toxic air contaminant in 1998 

ω ARB Diesel Risk Reduction Program includes: 

Cleaner fuels:  

ςUltra-low sulfur diesel / cleaner fuel for ships 

Regulations to reduce PM from heavy-duty diesel engines: 

ςTransit buses 

ςOn-road trucks 

ςCargo-handling equipment & drayage trucks at ports 

ςConstruction equipment 

ςLocomotives & rail yards 

 

ARB PM Control Program 
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Restrictions on Use: 

ςIdling restrictions on buses & trucks near schools 

ςShore-power for ships in port 

Grant & Incentives Programs:  

ςCarl Moyer Program: to accelerate compliance with ARB 
regulations 

ςLow Emission School Bus Program 

ςPrograms are administered by BAAQMD in Bay Area 
 
 
 

ARB PM Control Program όŎƻƴΩǘύ 
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ωGrant & Incentives Programs:  

ςCarl Moyer Program & Low Emissions School bus Program 

ςTransportation Fund for Clean Air (TFCA) 

ωRegulations on stationary sources: 

ςOpen-burning (Regulation 5; 1st adopted ƭŀǘŜ мфрлΩǎύ 

ςGeneral PM limitation (Regulation 6-1; 1st adopted 1960) 

ςCharbroiling rule (Regulation 6-нΤ 5ŜŎŜƳōŜǊ Ψлтύ  

ςWood smoke rule (Regulation 6-оΤ Wǳƭȅ Ψлуύ 

ωPermitting for stationary sources (focus on PM10) 

ωPublic education: Winter Spare the Air program 

 
 

Existing BAAQMD PM Control Program 
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Reducing population exposure to PM:  

ωPM risk & hazard CEQA threshold 

ωCARE program: identify communities impacted by PM & toxics 
and implement strategies to reduce exposure 

ωCommunity Risk Reductions Plans to reduce PM & toxics in 
impacted communities: pilot efforts underway in San 
Francisco & San Jose 

ωMobile Source Compliance Plan: BAAQMD enforcement staff 
working to enforce ARB diesel regulations 

 
 

Existing BAAQMD PM Control Program 
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ωFirst-ever Bay Area multi-pollutant control strategy 
to reduce ozone, PM, air toxics, and greenhouse 
gases 

ωEmphasized PM reductions in developing the control 
strategy in the 2010 Clean Air Plan 

ωPrioritized stationary source control measures that 
reduce PM for early action in rule development 
schedule 

 

 

Bay Area 2010 Clean Air Plan 
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Stationary Source Measures (SSM) under development: 

ωSSM 1: Metal-Melting Facilities: New draft Regulation 12-13 to 
reduce PM & other emissions from foundries  

ωSSM 6: General PM: Amend Regulation 6-1 to reduce allowable 
PM emissions rate from all sources 

ωSSM 7: Open Burning: Amend Regulation 5 to limit amount that 
can be burned on permitted burn days 

ωSSM 9: Cement Kilns: Reduce NOx & SOx 

ωSSM 16: New Source Review amendments for PM2.5 

ωSSMs 10, 11, 12, 13, 14 will reduce NOx; SSM 8 targets SOx  

New PM Control Measures in 2010 CAP  
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Also reductions in direct PM & PM precursors from: 

ωMobile Sources Measures: 10 measures to reduce emissions by 
promoting clean fuels & technologies 

ωTransportation Control Measures: 17 measures to reduce 
motor vehicle emissions by promoting transit, biking, walking, 
ridesharing, etc. 

ωLand Use & Local Impacts Measures: 6 measures to protect 
communities most impacted by air pollution 

PM Control Measures in 2010 CAP  
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Questions & Comments on Part 2 
 

Send questions & comments via email to: 

 PMplanning@baaqmd.gov 
 

 


