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DEFINITION OF TERMS 

1:1 ..................................... Particulate or toxic sample schedule that is taken every day 

1:3 ..................................... Particulate or toxic sample schedule that is taken every 3rd day 

1:6 ..................................... Particulate or toxic sample schedule that is taken every 6th day 

1:12 .................................. Particulate or toxic sample schedule that is taken every 12th day 

AADT  .............................. Annual Average Daily Traffic 

AGL  ................................. Above Ground Level 

APCD ............................... Air Pollution Control District  

AQMD ............................. Air Quality Management District  

AQS  ................................ Air Quality System; the EPA national air quality database 

ARM  ............................... Approved Regional Method  

Air District ..................... Bay Area Air Quality Management District 

BAM  ............................... Beta Attenuation Monito r, a type of continuous PM2.5 monitor  

BAAQMD  ...................... Bay Area Air Quality Management District 

BC  .................................... Black Carbon 

CARB  .............................. California Air Resources Board 

CBSA  .............................. Core Based Statistical Area 

CDP  ................................. Census Designated Place 

CFR  ................................. Code of Federal Regulations 

CO  ................................... Carbon Monoxide 

CSN  ................................. Chemical Speciation Network 

DRI  .................................. Desert Research Institute 

EPA  ................................. U.S. Environmental Protection Agency 

FE-AADT  ....................... Fleet Equivalent Annual Average Daily Traffic 

FEM  ................................. Federal Equivalent Method 

FRM  ................................ Federal Reference Method 

GC  ................................... Gas Chromatograph 

GCMS .............................. Gas Chromatograph Mass Spectrometer 

GPS  ................................. Geographic Positioning System 

HAPSêê ........................ Hazardous Air Pollutants 

HiVol  .............................. High Volume 

HPLC ................................ High Performance Liquid Chromatograph 

H2S  .................................. Hydrogen Sulfide 

IMPROVE  ...................... Interagency Monitoring of Protected Visual Environments 

Maintenance Plan  ..... A Plan submitted by states to EPA that outlines how the NAAQS 

will be maintained for a particular region.  
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DEFINITION OF TERMS 

 

MBUAPCD ..................... Monterey Bay Unified Air Pollution Control District  

NAAQS  .......................... National Ambient Air Quality Standard 

NATTS ............................ National Air Toxics Trends Station 

NCore  ............................ National Core (Monitoring Program)  

NEI  .................................. National Emissions Inventory 

NO  .................................. Nitric Oxide 

NO2  ................................. Nitrogen Dioxide  

NOx  ................................. Oxides of Nitrogen 

NOy  ................................. Total Reactive Nitrogen 

NSCAPCDêê ............... Northern Sonoma County Air Pollution Control District  

NSR  ................................. New Source Review 

O3  ..................................... Ozone 

PAMS  ............................. Photochemical Assessment Monitoring Stations 

Pb  .................................... Lead 

ppb  ................................. Parts per billion 

PM  ................................... Particulate Matter 

PM2.5  ............................... Particulates less than or equal to 2.5 microns in size 

PM2.5F  ............................. PM2.5 measured using a filter-based sampler 

PM2.5C  ............................. PM2.5 measured using a continuous monitor 

PM10  ................................ Particulates less than or equal to 10 microns in size 

PM10C  .............................. PM10 measured using a continuous monitor 

PM10-2.5  .......................... PM Coarse ð PM less than or equal to 10 microns and greater than 

2.5 microns in size 

POC  ................................ Parameter Occurrence Code 

PWEI  ............................... Population Weighted Emissions Index 

SIP  ................................... State Implementation Plan ð A Plan submitted by states to EPA 

that outlines how the NAAQS will be met for a n area 

SLAMS  ........................... State or Local Air Monitoring Station  

SO2  .................................. Sulfur Dioxide 

SPM  ................................ Special Purpose Monitor 

STN  ................................. Speciation Trends Network 

Toxics .............................. Gaseous VOC hazardous air pollutants  

TSP  .................................. Total Suspended Particulate 

UFP  ................................. Ultrafine Particulate less than or equal to 0.1 microns 

VOC  ................................ Volatile Organic Compound 
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1. INTRODUCTION 

This annual network plan for the Bay Area Air Quality Management District summarizes 

the air monitoring activities between January 1, 2020, and December 31, 2020. 

Information  about the monitors  used at each air monitoring site pertain s to the status as 

of December 31, 2020. There are also siting and local area descriptions for monitoring 

sites that operated in 2020 and for those that opened, or were planned to open, 

between January 1 and June 30, 2021. 

2. OVERVIEW OF NETWORK OPERATION 

2.1 Network Design  

The Bay Area Air Quality Management District (Air District) is the public agency 

responsible for air quality management in the nine Bay Area counties: Alameda, Contra 

Costa, Marin, Napa, San Francisco, San Mateo, Santa Clara, southwestern Solano, and 

southern Sonoma. The Air District operates air monitoring sites in each of these nine 

counties. The Air District began measuring air quality in the San Francisco Bay Area in 

1957. In 2020, there were 33 operational air monitoring sites within the Air District.  

The Air District performs air monitoring as part of several national programs required by 

the Environmental Protection Agency (EPA); currently these programs include State and 

Local Air Monitoring Stations (SLAMS) monitoring, the National Core (NCore) program, 

the Photochemical Assessment Monitoring Stations (PAMS) program, and the PM2.5 

Chemical Speciation Network (CSN). The Air District also conducts additional monitoring 

to meet local needs not met by the national programs, including additional monitoring 

supporting our understanding of particulate matter (PM), and additional meteorological 

and air toxics monitoring . Summaries of these programs can be found later in this 

report. 

The population centers throughout the Bay Area represent a variety of conditions within  

the air basin in terms of population  size, the mix of emission sources nearby, and the 

complex terrain and varied topography in the region . Because resources do not allow for 

placement of monitoring sites  in every city or town , EPA monitoring regulations make 

general assumptions about area-wide air quality, which allow local agencies to focus 

monitoring at locations that reasonably represent similar nearby areas. The SLAMS 

network is specifically designed to meet the basic objectives of the Clean Air Act as 

defined in the Code of Federal Regulations (CFR). This approach allows for a consistent 

implementation of monitoring networks throughout the country by measuring air 

quality in a few places that are representative of many other similar areas. Generally, 

locations for permanent air monitoring sites are initially based on knowledge of 
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population density , local wind patterns, topography , and sources of air emissions, while 

the final site selection is determined after considering logistical constraints and 

analyzing available air quality data from previous monitoring or modeling studies. 

 

The monitoring objectives of the Air Districtõs air monitoring network are:  

¶ To provide air pollution data to the public in a timely manner.  

¶ To support compliance with the California Ambient Air Quality Standards 

(CAAQS) and the National Ambient Air Quality Standards (NAAQS).  

¶ To support air pollution research studies. 

A full list of CAAQS and NAAQS and the Air Districtõs attainment status for each 

pollutant can be found at: http://www.baaqmd.gov/research -and-data/air-quality-

standards-and-attainment -status. Since the monitoring regulation s in 40 CFR part 58 are 

focused on implementation of the NAAQS, a summary of the standards is provided in 

Table 2-1 below.  

Table 2-1. Summary of Current NAAQS   

Pollutant  Averaging Time  Level  

Ozone 8-hour 0.070 ppm 

PM2.5 
24-hour 35 µg/m 3 

Annual 12.0 µg/m3 

PM10 24-hour 150 µg/m 3 

Carbon Monoxide 
1-hour 35 ppm 

8-hour 9 ppm 

Sulfur Dioxide 1-hour 75 ppb 

Nitrogen Dioxide  1-hour 100 ppb 

Lead 24-hour 0.15 µg/m3 

More detailed information about the NAAQS, including past standards, can be found at: 

https://www.epa.gov/criteria -air-pollutants/naaqs-table. 

  

http://www.baaqmd.gov/research-and-data/air-quality-standards-and-attainment-status
http://www.baaqmd.gov/research-and-data/air-quality-standards-and-attainment-status
https://www.epa.gov/criteria-air-pollutants/naaqs-table
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To meet its monitoring objectives, the Air District collects ambient air data at locations 

with a variety of monitoring site types  and spatial scales. These site types and spatial 

scales, as defined in 40 CFR part 58 Appendix D, are listed below. 

 

Site Types 

 

Highest concentration or maximum ozone concentration : Sites expected to have the 

highest concentration, even if populations are sparse in that area. High concentrations 

may be found close to major sources, or further downwind if pollutants are transported 

from sources located further away. Higher concentrations of some pollutants such as 

ozone or secondary particulate matter are expected further downwind from the 

emissions sources since time is needed for the chemical reactions in the atmosphere 

that produce these secondary pollutants. Based on EPA interpretation of the regulations, 

highest and maximum concentrations are determined by a monitoring siteõs Design 

Value, which is the metric used for comparing air  quality data to the NAAQS. 

 

Population oriented: Sites established to measure typical concentrations in areas of high 

population density . In most cases, these sites are located within the largest cities in each 

county.  

 

Source impact or source oriented: Sites established to determine the impact of 

significant sources or source categories on air quality. Typically, these sites are located 

downwind of potential major sources of pollutants . Examples of source oriented SO2 

and H2S monitors include those near the Chevron, Shell, Tesoro, Phillips 66, and Valero 

refineries. Near-road sites that are located by heavily trafficked major roadways and lead 

monitoring sites near general aviation airports are also examples of source-impact or 

source-oriented monitoring due to their proximity to significant sources of PM, NO2, CO, 

toxics, or lead.  

 

Upwind background : Sites in areas that have no nearby significant emissions from 

mobile, area, or industrial sources. At these sites, the measured concentrations reflect 

the transported air quality levels from upwind areas.  

 

General background: Sites established to determine general background concentration 

levels in the absence of significant upwind sources.  

 

Regional transport: Sites established to determine the extent of regional pollutant 

transport among populated areas. The Air District shares a common boundary with six 

other air districts:  Monterey Bay Unified APCD, San Joaquin Valley APCD, Sacramento 

Metropolitan AQMD, Yolo -Solano AQMD, Lake County AQMD, and Northern Sonoma 
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County APCD. When upwind areas have higher levels of air pollution, pollutants may be 

transported into the Bay Area and contribute to  higher air pollution levels we experience 

due to sources within our jurisdiction . The Air District operates monitoring sites near the 

borders of the Air District to measure the air pollution concentrations transported into 

and out of Air District jurisdiction . 

 

Welfare-related impacts: Sites located to measure impacts on visibility, vegetative 

damage, or other welfare-based impacts. 

Spatial Scales 

Each site type is also associated with a spatial scale. To further clarify the relationship 

between monitoring objectives, site types, and the physical location of a monitoring site, 

the concept of spatial scale of representativeness was defined as the physical 

dimensions surrounding an air monitoring site thro ughout which the actual pollutant 

concentrations can be assumed to be reasonably similar.  

EPA further explains that the homogeneity of the surrounding area refers to both 

pollutant concentrations  and nearby geography or topography , land use, or mix of 

sources. For example, a neighborhood scale site would define similar concentrations 

over a 0.5 ð 4 km range with relatively uniform land use and nearby sources. The spatial 

scale must also conform to established criteria for the distance from roadways and 

traffic volum e. If a monitoring site is located close to a significant source or a collection 

of sources like a large roadway, the spatial scale would need to be smaller than 

neighborhood scale because the concentrations over the 0.5 ð 4 km range would no  

longer be similar over those physical dimensions. There are different distance 

requirements for each pollutant, which can be found in 40 CFR part 58 Appendix E.  

Monitoring sites in the Air District network are designed to mat ch the correct spatial 

scale with the appropriate site type, air pollutant being measured, and the monitoring 

objective. Descriptions of spatial scales are described below.  

Microscale: Defines the concentrations in air volumes associated with area dimensions 

ranging from several meters up to about 100 meters. 

Middle scale: Defines the concentration typical of areas up to several city blocks in size 

with dimensions ranging from about 100 meters to 0.5 kilometer.  

Neighborhood scale: Defines concentrations within some extended area of the city that 

has relatively uniform land use with dimensions in the 0.5 to 4.0 kilometers range. The 

neighborhood and urban scales listed below have the potential to overlap in 
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applications that concern secondarily formed or hom ogeneously distributed air 

pollutants. 

Urban scale: Defines concentrations within an area of city-like dimensions, on the order 

of 4 to 50 kilometers. Within a city, the geographic placement of sources may result in 

there being no single site that can be said to represent air quality on an urban scale. 

Regional scale: Typically defines a rural area of reasonably homogeneous geography 

without large sources and extends from tens to hundreds of kilometers. 

Table 2-2 lists the appropriate site type and spatial scale combinations that meet EPA 

requirements for network design.  

Table 2-2. SLAMS Site Types and Appropriate Spatial Scales 

Site Type Appropriate Spatial Scale 

Highest Concentration Micro, middle, neighborhood  

Population Oriented Neighborhood, urban  

Source Oriented Micro, middle, neighborhood  

General Background Urban, regional 

Regional Transport Urban, regional 

Table 2-3 lists the stations and the pollutants measured at each site and Figure 2-1 is a 

map of the monitoring sites in 2020. 

Table 2-3. List of Monitoring Stations within the Air District in 2020 

Site 
No.  

Station Name  Pollutants Monitored 1 

1     
Berkeley Aquatic Park 
(near-road) 

O3, NOx, CO, PM2.5C, Toxics, BC, UFP  

2     Bethel Island O3, NOx, SO2, CO, PM10
2, Toxics 

3     Concord O3, NOx, SO2, CO, PM10, PM2.5F, PM2.5C, Toxics 

4     Crockett SO2, Toxics 

5     Fairfield O3 

6     Forest Knolls BC 

7     Fort Cronkhite Toxics 

8     Gilroy O3, PM2.5C 

9     Hayward O3 

10     Laney College (near-road) NOx, CO, PM2.5C, Toxics, BC, UFP 
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Site 
No.  

Station Name  Pollutants Monitored 1 

11    1 Livermore O3, NOx, PM2.5C, Speciated PM2.5, Toxics, BC, UFP 

12     Los Gatos O3 

13     Martinez SO2, Toxics 

14     Napa Valley College O3, NOx, CO, PM10, PM2.5C, Toxics 

15     Oakland East O3, NOx, CO, PM2.5C, Toxics 

16     Oakland West O3, NOx, SO2, CO, PM2.5C, Speciated PM2.5, Toxics, BC 

17     Palo Alto Airport  Lead (TSP) [not operational in 2021] 

18     Pittsburg  Toxics, BC 

19     Pleasanton (near-road) NOx, CO, PM2.5C, Toxics 

20     Point Richmond H2S 

21     Redwood City O3, NOx, CO, PM2.5C, Toxics, UFP 

22     Reid-Hillview Airport  Lead (TSP)3 

23     Richmond - 7th Street SO2, H2S, Toxics 

24     Rodeo H2S 

25     San Carlos Airport II Lead (TSP) [not operational in 2021] 

26     San Francisco O3, NOx, CO, PM10, PM2.5C, Toxics 

27     San Jose ð Jackson 
O3, NOx, NOy, SO2, CO, PM10, PM2.5F, PM2.5C, Speciated 
PM2.5, Toxics 

28     
San Jose ð Knox 
(near-road) 

NOx, CO, PM2.5C, Toxics, BC, UFP 

29     San Martin O3 

30     San Pablo O3, NOx, SO2, CO, PM10, PM2.5 C, Toxics, UFP 

31     San Rafael O3, NOx, CO, PM10, PM2.5C, Toxics 

32     San Ramon O3, NOx 

33     Sebastopol O3, NOx, CO, PM2.5C, Toxics, UFP 

34     Vallejo O3, NOx, SO2, CO, PM2.5C, Speciated PM2.5, Toxics 

1 See pages 8 and 10 for acronym definitions. 
2 PM10 at Bethel Island was discontinued in March 2020. 
3 Lead (TSP) at Reid-Hillview Airport was temporarily shut down in July 2020. 
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Figure 2-1. Map of Bay Area SLAMS and SPM Sites in 2020 
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2.2 Minimum Monitoring Requirements  

 

The Air District met or exceeded all minimum monitoring requirements for most criteria 

pollutants in 2020. The three instances for which the Air District did not meet minimum 

monitoring requirements were due to circumstances beyond the Agencyõs control. These 

cases (near-road NO2, airport Pb, and PM10), and the Air Districtõs ongoing efforts to 

resolve them, are discussed in the PM10, NO2 and Pb portions of this section. 

 

Smoke from wildfires can significantly affect air quality within the Air District, esp ecially in 

2018 and 2020. The Air District has not yet requested that EPA exclude data affected by 

fires in 2018 or 2020 from regulatory determinations; however, the resulting 2018-2020 

design values for PM2.5 are above the 24-hour PM2.5 NAAQS for some CBSAs. The design 

values listed in the tables of this section have not been adjusted to remove data affected 

by exceptional events. The Air District may request at a future date that the affected data 

be excluded from regulatory determinations as exceptional events if those data become 

significant for regulatory actions as defined by EPA1. 

 

EPA minimum monitoring requirements are not based on the Air District , city, or county 

boundaries. Instead, they are based on Core Based Statistical Areas (CBSAs) or 

Metropolitan Statistical Areas (MSAs). CBSAs are either MSAs if the population is 50,000 

or greater, or Micropolitan Statistical Areas (µSAs), if the population is less than 50,000. 

Since all our CBSAs are MSAs, not µSAs, the names and boundaries of the CBSAs and 

MSAs are identical. Because some of our CBSAs include areas under the jurisdiction of 

other Air Districts, some monitors listed in the tables below are counted toward the 

minimum monitoring requirements even though the monitor is located in another air 

district. CBSA boundaries for the Bay Area are shown in Figure 2-2. 

 

These minimum monitoring requirements are determined by evaluating certain data for 

the CBSA as described in 40 CFR 58 Appendix D. For population data, these are required 

to be based on the latest available census for O3, PM2.5, and NO2. SO2 allows for 

population data to be based on either a census or population estimates, and CO and PM10 

requirements do not specify the data source. To use consistent populations for the 

CBSAs/MSAs within the Air District, the minimum monitoring requirements discussed 

below are based on the 2010 U.S. Census. The Air District does consider population 

estimates in our longer-term monitor ing network planning, which is summarized in our 

Five-Year Network Assessments. Table 2-4 below lists the 2010 Census populations as 

well as 2019 estimated populations for each CBSA. While 2010 Census populations are 

 
1 https://www.epa.gov/air -quality-analysis/treatment-air-quality-data-influenced-exceptional-events-

homepage-exceptional  

https://www.epa.gov/air-quality-analysis/treatment-air-quality-data-influenced-exceptional-events-homepage-exceptional
https://www.epa.gov/air-quality-analysis/treatment-air-quality-data-influenced-exceptional-events-homepage-exceptional
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used to determine official requirements , the population estimates are used to evaluate 

potential future changes to these requirements, which are noted, as applicable. 

 

Many minimum monitoring requirements are  also based on the monitored level of 

pollutant concentrations . The information for the highest site in a CBSA/MSA is given in 

the tables below and is based on 2018-2020 data. County-level 2018-2020 design values 

can be found at EPAõs Air Data website: https://www.epa.gov/outdoor -air-quality-

data/air -quality-statistics-report . 

 

Except where otherwise noted, each monitor meets the requirements of 40 CFR part 58, 

appendices A, B, C, D, and E, where applicable. 

Table 2-4. 2010 Census Population and 2019 Population Estimates for Bay Area CBSAs 

Core Based Statistical Area  

2010 Census 

Population  

(April 1, 2010)  

2019 Population 

Estimate  

(July 1, 2019)1 

San Francisco-Oakland-Berkeley 4,335,391 4,731,803 

San Jose-Sunnyvale-Santa Clara 1,836,911 1,990,660 

Santa Rosa-Petaluma 483,878 494,336 

Vallejo 413,344 447,643 

Napa 136,484 137,744 

1 Data source: https://www.census.gov/data/datasets/time -series/demo/popest/2010s-total -metro-and-

micro-statistical-areas.html. 2020 CBSA population data is not yet publicly available. 

https://www.epa.gov/outdoor-air-quality-data/air-quality-statistics-report
https://www.epa.gov/outdoor-air-quality-data/air-quality-statistics-report
https://www.census.gov/data/datasets/time-series/demo/popest/2010s-total-metro-and-micro-statistical-areas.html
https://www.census.gov/data/datasets/time-series/demo/popest/2010s-total-metro-and-micro-statistical-areas.html
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Figure 2-2. Core Based Statistical Areas (CBSA) for the San Francisco Bay Area 
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Monitoring Agreements with Yolo/Solano AQMD  

 

The Bay Area network met all minimum monitoring requirements for all criteria pollutants 

in the VallejoðFairfield CBSA, therefore, no interagency agreements were needed with 

Yolo/Solano AQMD. The Air District will continue to assess the minimum monitoring 

requirements in the Five-Year Network Assessments and work with the other Air Districts 

to meet them. 

 

Monitoring Agreements with Monterey Bay Unified APCD  

 

The Bay Area and Monterey Air Districts share minimum monitoring requirements for the 

San JoseðSunnyvaleðSanta Clara CBSA. This CBSA includes Santa Clara County (Bay Area) 

and San Benito County (Monterey). Shared pollutant monitoring agreements include O3, 

PM2.5, PM10, and near-road NO2, CO, and PM2.5. Within its own network, the Bay Area Air 

District meets minimum monitoring requirements for O 3, PM2.5, and near-road NO2, CO, 

and PM2.5. PM10 is the only pollutant for which the Bay Area does not meet the minimum 

requirements on its own, and therefore has a monitoring agreement with Monterey Bay 

for PM10. Monterey Bay needs agreements for O3, PM2.5, and near-road NO2, CO, and 

PM2.5 monitoring. Existing agreements are in Appendices A ð D.  

 

Monitoring Agreements with Northern Sonoma County APCD  

 

The Bay Area and Northern Sonoma County Air Districts share minimum monitoring 

requirements for the Santa Rosa - Petaluma MSA. Shared pollutant monitoring 

agreements only include O3. On December 29, 2020, the Northern Sonoma County APCD 

notified the Air District that EPA had approved the shutdo wn of the Healdsburg Airport 

O3 monitoring site . Due to the shutdown, Northern Sonoma County APCD no longer met 

minimum monitoring requirements for O3 with their own network . Both Air Districts have 

entered into an interagency agreement that specifies that the agencies recognize this 

shared responsibility for O3 monitoring in the Santa Rosa ð Petaluma MSA and will 

coordinate appropriately to ensure minimum monitoring requirements c ontinue to be 

met. See Appendix E for the current agreement.  

2.2.1 Minimum Monitoring Requirements for Ozone  

 

The number of required O3 monitors  in each MSA is determined by the MSA population 

and design value, as specified in Table D-2 of 40 CFR part 58 Appendix D. O3 design values 

are calculated for each site according to 40 CFR part 50 Appendix U and are compared to 

the 2015 8-hour O3 NAAQS to determine the attainment status of an area. 
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The 2020 Air District monitoring network for O 3 (Figure 2-3) meets or surpasses the O3 

minimum monitoring requirements (Table 2 -5). Therefore, no monitoring agreement was 

needed between the Air District and any other air district to comply with the minimum 

monitoring requirement for O 3. As described in Appendix E, Northern Sonoma County 

APCD notified the Air District that the EPA approved the shutdown of the Healdsburg 

Airport O 3 monitoring site in June 2020 and therefore Northern Sonoma County APCD 

and the Air District established an agreement to maintain minimum monitoring 

requirements in the Santa Rosa ð Petaluma MSA in December 2020. 

Table 2-5. Minimum Monitoring Requirements for Ozone  

MSA 
County or 

Counties  

Population  

2010 

Census 

2020  

8-hour 

Design Value  

(ppb)  

Design Value 

Site and AQS 

ID 

Number of SLAMS  

R
e

q
u

ire
d

 

A
c
tiv

e
 

A
d

d
itio

n
a

l 

N
e

e
d

e
d

 

San 

Francisco-

Oakland-

Berkeley 

San Francisco, 

San Mateo, 

Alameda, Marin, 

Contra Costa 

4,335,391 69 
Livermore  

06-001- 0007 
3 7 0 

San Jose-

Sunnyvale-

Santa Clara 

Santa Clara, San 

Benito 
1,836,911 66 

San Martin 

06-085-2006 
2 6b 0 

Santa Rosa-

Petaluma 
Sonoma 483,878 51 

Sebastopol 

 06-097-0004 
1 2c 0 

Vallejo Solano 413,344 63 
Vacaville  

06-095-3003 
2 3d 0 

Napa Napa 136,484 58 

Napa Valley 

College  

06-055-0004 

0e 1 0 

a Design values are calculated at each monitoring site by taking the 3-year average (2018-2020) of the 4th highest 

daily maximum 8-hour concentration. The design values shown for each MSA in this table are the highest design 

value of monitors in the MSA. Design values at or below the 0.070 ppm meet the 2015 8-Hour O3 NAAQS.  
b Two of the six monitors are not in the BAAQMD. Hollister and Pinnacles National Park sites are in the Monterey 

Bay Unified APCD. The Pinnacles National Park site is part of the CASTNET program and was designated SLAMS 

in 2010 by the EPA.  
c One of the two monitors is not in the BAAQMD. It is in Healdsburg which  is in the Northern Sonoma County 

APCD. BAAQMD was notified that the Healdsburg Airport O 3 monitoring site was shut down in June 2020. 
d One of the three monitors is not in the BAAQMD. It is in Vacaville, which is in the Yolo-Solano AQMD.  
e The Napa-Jefferson Street site (06-055-0003) was relocated to the Napa Valley College site (06-055-0004), a 

neighborhood scale site, on April 1, 2018. The site relocation was approved by EPA, and data from both sites 

were combined for design value calculations. 
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Figure 2-3. Ozone Monitoring in the San Francisco Bay Area in 2020 
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Ozone Special Purpose Monitors  

 

There are four O3 monitors (San Rafael, San Pablo, Berkeley-Aquatic Park, and Oakland 

East) that are too close to a roadway to meet the siting requirements of 40 CFR part 58 

Appendix E. The proximity of these sites to the roadway may bias the O3 concentrations 

lower than if they were located further away from the roadway . Therefore, these monitors 

are designated as special purpose monitors (SPMs) and as such are not counted towards 

minimum monitoring requirements.  However, these monitors continue to be 

representative of population exposure in the near-road environment, and meet the 

requirements of 40 CFR 58 Appendix A and are considered NAAQS comparable since they 

could show a valid violation of the NAAQS. 

 

EPA noted in their 2018 TSA that the Hayward O3 monitor also does not meet 40 CFR part 

58 Appendix E siting requirements and noted that it should, therefore be classified as an 

SPM. As part of the 2019 annual network plan, the Air District requested that EPA approve 

the change in monitoring type of this monitor from a SLAMS to an SPM . EPA subsequently 

approved the request and the Air District has classified the Hayward O3 monitor as a SPM 

and will not be counted towards minimum monitoring requirements . The San Francisco-

Oakland-Berkeley CBSA continues to meet minimum monitoring requirements . See 

Appendix G for the Air Districtõs request and EPAõs approval.  

2.2.2 Minimum Monitoring Requirements for PM2.5 

 

The number of required PM2.5 monitors in each MSA is determined by the MSA population 

and design value, as specified in Table D-5 of 40 CFR part 58 Appendix D. The Air Districtõs 

network of PM2.5 SLAMS and SPMs is shown in Figure 2-4. Table 2-5 shows that the PM2.5 

minimum requirements for SLAMS monitoring were met in 2020.  

 

In 2020, every PM2.5 monitor in the network was a Federal Reference Method (FRM) or 

Federal Equivalent Method (FEM), and the primary monitor at every site was a continuous 

FEM. While the near-road sites at Oakland-Laney College, Berkeley Aquatic Park, 

Pleasanton, and San Jose-Knox are considered micro-scale because of their distance to 

roadways, they are considered area-wide sites since they represent many similar locations 

throughout their MSAs (see 40 CFR part 58 Appendix D, §4.7.1(b)). The Pleasanton site is 

designated as an SPM, meets the requirements of 40 CFR part 58 Appendices A, B, C, D, 

and E, but does not count towards minimum monitoring requirements.  

 

In addition to the requirement for a minimum number of PM 2.5 SLAMS, EPA requires that 

a certain number of sites operate continuous PM2.5 monitors (40 CFR part 58 Appendix D, 

§4.7.2). Currently, all the primary PM2.5 monitors in th e Air District network are continuous 
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FEMs. Therefore, the requirement to operate continuous PM2.5 monitors equal to at least 

one-half (rounding up) the number of PM 2.5 SLAMS monitors is met. 

 

The PM2.5 network design requirements and the minimum number of  near-road PM2.5 

monitors in the PQAO (40 CFR part 58 Appendix D, §4.7.1(b)(2)) and the QA requirements 

for the collocation of PM 2.5 monitors (40 CFR part 58 Appendix A, §3.2.5) are discussed 

below. 

 

Figure 2-4. PM2.5 Monitoring in the San Francisco Bay Area in 2020 
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Table 2-6. Minimum Monitoring Requirements for FRM/FEM PM2.5 SLAMS 

MSA 
County or 

Counties  

Population 

2010 

Census 

2020 Annual Design Value b 

(Ȋg/m3) 

Design Value Site (AQS ID)  

 

2020 Daily Design Value c (Ȋg/m3) 

Design Value Site (AQS ID)  

Number of 

SLAMS  
R

e
q
u

ire
d

a 

A
c
tiv

e
 

A
d

d
itio

n
a

l 

N
e

e
d

e
d

 

San 

Francisco-

Oakland-

Berkeley 

San Francisco, 

San Mateo, 

Alameda, Marin, 

Contra Costa 

4,335,391 

11.0 

Berkeley Aquatic Park (06-001-0013) 

55 

Pleasanton (06-001-0015) 

3 10e 0 

San Jose-

Sunnyvale-

Santa Clara 

Santa Clara, San 

Benito 
1,836,911 

11.1 

San Jose-Jackson (08-085-0005) 

50 

San Jose-Jackson (06-085-0005) 

3 4f 0 

Santa Rosa-

Petaluma 
Sonoma 483,878 

7.4  

Sebastopol (06-097-0004) 

37 

Sebastopol (06-097-0004) 

1 1 0 

Vallejo Solano 413,344 

11.3 

Vallejo (06-095-0004) 

51 

Vallejo (06-095-0004) 

1 1 0 

Napa Napa 136,484 

9.3 

Napa Valley College  

(06-005-0003 and 06-055-0004) 

46 

Napa Valley College  

(06-005-0003 and 06-055-0004) 

1 1 0 

a Per 40 CFR part 58 Appendix D, Table D-5 footnote 2, minimum monitoring requirements for PM 2.5 are based on MSA 

populations from the latest available census figures.  
b Annual design values are calculated at each monitoring site by taking the 3-year average (2018-2020) of the annual 

means for each site. The design values in this table are the highest design value of monitors in the MSA. Design values at 

or below 12.0 Ȋg/m3 indicate the area meets the 2012 Annual PM2.5 NAAQS.  
c Daily design values are calculated by taking the 3-year average (2018-2020) of the 98th percentiles for each site. The 

design values in this table are the highest design value of monitors in the MSA. Design values at or below 35 Ȋg/m3 

indicate the area meets the 2006 24-hour PM2.5 NAAQS.  
d Napa-Jefferson Street (06-055-0003) was relocated to Napa Valley College (06-055-0004) on April 1, 2018 and was 

approved by EPA. Therefore, data from both sites were combined for design value calculations.  
e Two monitors, Laney College and Berkeley Aquatic Park, are near-road and classified as micro-scale sites but are 

considered area-wide sites and can be counted toward meeting the area-wise monitoring requirement.  
f One monitor, San Jose-Knox, is near-road and classified as a micro-scale site but is considered an area-wide site and can 

be counted toward meeting the area -wide requirement. Additionally, one monitor is not in the BAAQMD. The Hollister 

monitoring site  is in the Monterey Bay Unified APCD. 
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Near-Road PM 2.5 Sites 

 

Along with the 2012 PM2.5 NAAQS revision, EPA revised the PM2.5 network design criteria 

to require at least one PM2.5 monitor at near -road sites in CBSAs with populations of 1 

million or greater (40 CFR 58, Appendix D §3.7.1 (b)(2)). The minimum monitoring 

requirements are met and shown in Table 2-7. 

Table 2-7. Near-Road Monitoring for PM 2.5 

Metropolitan 

Statistical 

Area 

County or 

Counties  

Population 2010 

Census  

Number of  

Near-road PM 2.5 SLAMS  

Required  Active  

San Francisco-

Oakland-

Berkeley 

San Francisco, 

San Mateo, 

Alameda, Marin, 

Contra Costa 

4,335,391 1 2a 

San Jose-

Sunnyvale-

Santa Clara 

Santa Clara, San 

Benito 
1,836,911 1 1 

Santa Rosa-

Petaluma 
Sonoma 483,878 0 0 

Vallejo Solano 413,344 0 0 

Napa Napa 136,484 0 0 
a The Pleasanton monitoring site meets siting for a near-road monitoring objective. However, the PM2.5 

monitor at that site that is an SPM, and as such, is not counted toward fulfilling th is requirement.  

 

Area of Expected Maximum Concentration  

 

Network design requirements for PM 2.5 require sites in each MSA located in areas of 

expected maximum concentrations (40 CFR part 58 Appendix D). The Air District siting for 

PM2.5 considers the potential effect on air quality from many PM 2.5 source types, including 

stationary and area sources, roadways, residential wood burning, and agriculture. The 

primary objective of these maximum concentration SLAMS is to determine compliance 

with the PM2.5 NAAQS. Because the NAAQS are based on annual means or the 98th 

percentile daily average PM2.5 concentrations, these sites should be located where the 

annual mean or 98th percentile concentration are expected to be highest, even though 

other locations may experience higher concentrations on a specific day.  

 

EPA has determined that the current PM 2.5 monitoring network in the Bay Area meets this 

requirement. Air District regularly evaluates the amount and distribution of PM 2.5 (direct 

and precursor) source emissions through emissions inventory and modeling work for 

other programs and uses this work to assess the effectiveness of the ambient monitoring 

network for each 5-Year Network Assessment.  
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Regional Background and Transport Sites  

Every state is required to operate at least one regional transport site and one regional 

background site (40 CFR part 58 Appendix D, §4.7.3). While some of sites like Vallejo, 

Livermore, and others at times measure transport between the Bay Area and the Central 

Valley, or relatively clean air off the ocean, they are not considered regional background 

or transport sites for the purpose of this requirement. Since these are state-wide 

requirements, this requirement is met by CARBõs network. More information ab out 

transport and background sites in California can be found CARBõs Annual Monitoring 

Network Report, found at  https://ww2.arb.ca.gov/our -work/programs/ambient -air-

monitoring -regulatory/annual -monitoring -network-report . 

 

PM2.5 Filter Analysis for Other Air Districts and PQAO Responsibility  

 

PM2.5 filter samples collected by the North Coast AQMD and Monterey Bay Unified APCD 

are weighed by staff at the Air Districtõs laboratory. The Air District, however, is not the 

Primary Quality Assurance Organization (PQAO) for these samples. Therefore, the PM2.5 

concentration data are sent back to the collecting agencies for their review, data 

validation, and certification. The Air District is the certifying agency for samples collected 

within the Air District jurisdiction only. 

 

Minimum Monitoring Requirements  for Collocated PM2.5 

 

In 2020, the Air District operated 17 primary PM2.5 monitors (SLAMS and SPMs); these 

primary monitors were all MetOne BAM continuous FEMs (method 170). EPA requires 

collocation at 15% of the sites (round up) which equates to three collocated monitors, the 

first and third collocated monitors must be an FRM and the second must be the same 

FEM method as the primary monitor (see 40 CFR part 58 Appendix A, §3.2.3). In 2020, the 

Bay Area had three sites with collocated PM2.5 monitors, San Jose-Jackson and Concord 

with FEM-primary and FRM-collocated, and Vallejo with a FEM/FEM primary/collocated 

pair, as shown in Table 2-8 below. 

Table 2-8. Collocated PM2.5 Monitors for the FEM Network 

 

Method 

Code 

# Primary 

Monitors  

# Required 

Collocated 

Monitors  

# Active 

Collocated FRM 

Monitors  

# Active Collocated FEM 

Monitors (same method as 

primary)  

170 17 3 

2 

San Jose-Jackson 

and Concord 

1 

Vallejo 

 

  

https://ww2.arb.ca.gov/our-work/programs/ambient-air-monitoring-regulatory/annual-monitoring-network-report
https://ww2.arb.ca.gov/our-work/programs/ambient-air-monitoring-regulatory/annual-monitoring-network-report
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Historically, the San Jose-Jackson, Concord and Vallejo sites have had some of the highest 

PM2.5 design values in the Bay Area, which is why these sites were selected for collocated 

monitoring. The Air District installed an FRM at Concord on February 8, 2019 to meet this 

requirement. 

2.2.3 Minimum Monitoring Requirements for PM 10 

 

The number of required PM10 monitors in each MSA is determined by MSA population 

and 24-hour maximum concentrations, as specified in Table D-4 of 40 CFR part 58 

Appendix D. To meet the requirements, a monitoring agreement is needed between the 

Air District and the Monterey Bay Unified APCD for the San Jose ð Sunnyvale ð Santa Clara 

MSA. The Bay Area operates one monitor in Santa Clara County and Monterey Bay 

operates one monitor in San Benito County. See Appendix B. There are no monitoring 

agreements with either the Northern Sonoma APCD or the Yolo-Solano AQMD because 

neither the Santa Rosa MSA nor the Vallejo MSA are required to have any PM10 monitors.  

 

Recent wildfire events in 2020 caused elevated PM10 concentrations throughout the 

region, which have triggered additional minimum monitoring requirements in  four of the 

five MSAs in the Bay Area. Table 2-9 shows the highest PM10 concentrations in 2020. 

Generally, a historic number of  wildfires throughout northern California were ignited by 

lightn ing strikes on August 16, 2020. Many of these fires continued to b urn until October 

and November 2020.  

 

Per 40 CFR part 58 Appendix D, §4.6, the appropriate number of PM10 monitors in an MSA 

is dependent on population and the level of PM 10 concentrations compared to specific 

concentration ranges:  

 

¶ Low (<124 µg/m 3) 

¶ Medium, and (>124 µg/m 3 and < 186 µg/m 3) 

¶ High concentration ranges (>186 µg/m 3)  

 

As shown in Table 2-9, the highlighted values represent the concentrations that are 

above the medium or high concentration ranges and that were also affected by the 

2020 wildfire events and the date (m/dd). All remaining concentrations measured at 

these sites are below 124 µg/ m3 and are in the low concentration range for purposes of 

minimum monitoring requirements.  
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Table 2-9 2020 PM10 Concentrations Above 124 µg/m 3 in Each MSA 

Concord  

(µg/m 3) 

San Jose  

Jackson 

(µg/m 3) 

Hollister  

(µg/m 3) 

Guerneville  

(µg/m 3) 

Healdsburg  

(µg/m 3) 

Vacaville  

(µg/m 3) 

Napa 

(µg/m 3) 

San 

Francisco-

Oakland-

Berkeley 

San Jose-Sunnyvale-

Santa Clara 
Santa Rosa -Petaluma Vallejo Napa 

165 (9/12) 134 (9/12) 159 (8/19) 140 (9/11) 125 (9/11) 326 (8/19) 122 

43 91 116 134 (9/10) 125 (10/1) 170 (9/12) 81 

33 58 111 97 111 97 44 

25 58 109 87 106 72 43 

25 56 106 82 105 67 42 

21 56 103 78 101 55 38 

20 56 89 58 95 43 35 

20 55 89 48 79 43 32 

17 55 89 48 55 30 31 

15 53 83 47 54 27 22 

 

Figure 2-5 shows the relationship between the 2020 wildfire events and elevated PM10 

and PM2.5 concentrations at the highest monitoring site in the MSA . Satellite imagery, 

additional measurements, news reports, and other corroborating information suggest a 

clear causal relationship between these concentrations and nearby emissions from 

lightning caused wildfires. The current PM10, PM2.5, and BC networks are very robust and 

existing monitoring meet s the needs of the local air districts and captures the relevant 

information for th ese types of events.  It is unlikely that additional PM 10 monitoring 

would measure concentrations at these levels under normal, non-wildfire , conditions. 
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Figure 2-5 2020 PM10 and PM2.5 Concentrations: Wildfire Events 
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Also, the maximum concentration in 2019 at the Hollister site in the San Jose ð 

Sunnyvale ð Santa Clara MSA was affected by a rare high-pressure event that brought 

air into the basin from the San Joaquin Valley. This unusual event caused the highest 

day for PM10 at that site in at least eight years. The next highest values from 2013-2019 

at that site are as follows: 96 µg/m3 in 2019, 85 µg/m3 in 2013, 80 µg/m3 in 2018, and 79 

µg/m 3 in 2017. During 2014-2016, the site did not have any days above 50 µg/m3. 

Additionally, this late October 2019 event did not have as significant an effect on Santa 

Clara County, where the maximum concentration during this time was 75 µg/m 3. Santa 

Clara is the more populous part of the San Jose-Sunnyvale-Santa Clara MSA by far, and 

existing monitoring meets the needs of the local air districts and the communities  since 

the Hollister site already captures the relevant information for this type of event .  

The Air District will continue to work  with Monterey Bay Unified APCD to assess the 

adequacy of the PM10 network in the San Jose-Sunnyvale-Santa Clara CBSA as well as 

address the PM10 network the San Francisco-Oakland-Berkeley, Santa Rosa-Petaluma, 

and Vallejo MSA in each 5-Year Network Assessment, evaluating the need for additional 

monitoring  taking available resources for the construction and operation of new sites 

into consideration . The Air District is committed to working with EPA, CARB, and other 

local air districts to ensure that monitoring levels continue to protect public health and 

safety. 

 

PM10 Special Purpose Monitors  

 

Special purpose PM10 monitoring at Bethel Island, Concord, and San Francisco is 

conducted at a sampling frequency of 1:12. These SPM monitors meet 40 CFR Appendices 

E and A and are considered NAAQS comparable since they could show a valid violation 

of the NAAQS but are not counted toward meeting the minimum monitoring 

requirements. The Bethel Island PM10 SPM was discontinued on March 16, 2020. See 

Section 2.3 

 

Table 2-10 and Figure 2-6 show the required PM10 monitors, the active SLAMS counted 

toward those requirements, and the locations of all the PM10 SLAMS and SPMs in the 

network. 
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Table 2-10. Minimum Monitoring Requirements for SLAMS PM10 

MSA 
County or 

Counties  

Population 

2010 

Census 

Highest 

24-Hour 

Conc. 

(ug/m 3) 

(2020) 

Highest  

24-Hour Conc. Site  

AQS ID 

Number of SLAMS  

R
e

q
u

ire
d

 
a
 

A
c
tiv

e
 

A
d

d
itio

n
a

l 

N
e

e
d

e
d

 

San 

Francisco-

Oakland-

Berkeley 

San Francisco, 

San Mateo, 

Alameda, 

Marin, Contra 

Costa 

4,335,391 165b 
Concord 

(06-013-0002) 
4-8 b 2 2 

San Jose-

Sunnyvale-

Santa Clara 

Santa Clara, 

San Benito 
1,836,911 159b Hollister  

(06-069-0002) 
4-8b 2c 2 

Santa Rosa-

Petaluma 
Sonoma 483,878 140b 

Guerneville  

(06-097-3002) 
1-2 b 3d 0 

Vallejo Solano 413,344 326b 
Vacaville  

(06-095-3001) 
3-4b 1e 2 

Napa Napa 136,484 122 
Napa Valley College  

(06-055-0004) 
0 0 0 

a The number of PM10 monitors required depends on the population of the MSA and the highest 24-hour PM10 

concentration as described in Table D-4 of 40 CFR part 58 Appendix D.  
b Existing monitoring meets the needs of the local air districts and the communities, and the Air District will 

continue to assess the adequacy of the PM10 networks in each 5-Year Network Assessment to determine if 

events like this become more common and drive the need for additional monitoring. The Air District is 

committed to working with EPA, CARB, and other local air districts to ensure that monitoring levels continue to 

protect public health and safety. 
c One of the two monitors is not in the BAAQMD. The Hollister monitoring site  is in the Monterey Bay Unified 

APCD.  
d These monitors are not in the BAAQMD.  The Healdsburg, Guerneville, and Cloverdale monitoring sites  are in 

the Northern Sonoma APCD.  
e This monitor is not in the BAAQMD. The Vacaville monitoring site is in the Yolo-Solano AQMD.  
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Figure 2-6. PM10 Monitoring in the San Francisco Bay Area in 2020 








































































