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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 Monitor, a type of continuous PM 2.5 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 

CH4  ................................. Methane 

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

DOT  ............................... Department of Transportation  

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 

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

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

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

ICPMS  ........................... Inductively Coupled Plasma Mass Spectrometry 

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 (continued)  

 
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 

NMHC  .......................... Non-methane Hydrocarbons 

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

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

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

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

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 particular region  

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

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

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

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

TAMS  ............................ Total Atmospheric Mercury 

Toxics ............................. Gaseous VOC toxic air contaminants (see Section 5.6) 

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, 2017, and December 31, 

2017. The detailed information about the instruments used at each air  monitoring site 

pertains to the status as of December 31, 2017. There are also siting and local area 

descriptions for monitoring sites that operated in 2017 and for those that opened, or 

were planned to open, between January 1 and June 30, 2018. 

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 stations in each of these nine 

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

1957. In 2017 there were 32 air monitoring stations in operation within the Air Distric t. 

The Air District also performs air monitoring as part of other programs . These 

include programs that the Air District has initiated, such as meteorological monitoring 

and the ambient toxics program, and programs required by the EPA. EPA programs 

currently include the National Air Toxics Trends Stations (NATTS) program, the National 

Core (NCore) program, the Photochemical Assessment Monitoring Stations (PAMS) 

program, and the PM2.5 Chemical Speciation Network (CSN). Summaries of these 

programs can be found later in this report.  

The San Francisco Bay Area contains more than 100 cities. Although resources do 

not allow for placement of air pollution monitors in every city, it can be demonstrated 

that air pollution levels, in the absence of significant local sources, are similar within 

each geographical region of the Bay Area. That is, cities within each of the major valleys 

of the Bay Area can have similar air quality levels. Consequently, a few sites can 

characterize an area. Generally, locations for permanent air monitoring sites are initially 

based on knowledge of population density , local wind patterns, topography , and 

sources of air emissions, while the final site selection is determined after analyzing 

preliminary air quality measurements collected from f ield studies, temporary monitoring 

studies, mobile monitoring data , and air quality modeling . 

 

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

¶ To provide air pollution data to the public in a timely manner. 
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¶ To support compliance with California and national ambient air quality standards . 

When sites do not meet the standards, attainment plans are developed to attain 

the standards. 

¶ To support air pollution research studies. 

To meet its monitoring objectives, the Air District collects ambient air data at 

locations with a variety of monitoring site types . These site types, as defined in 40 CFR 

Part 58, Appendix D, are listed below. 

 

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 emitted 

from tall stacks. High concentrations also may be found at distant downwind locations 

when the pollutants such as ozone or secondary particulate matter are a result of 

chemical reactions in the atmosphere. 

 

Population oriented: Sites established in areas with high population density to evaluate 

exposure to air pollution . In most cases, stations are located within the largest cities in 

each county. Because people spend more time at home than at work, air monitoring 

sites are generally located in residential areas rather than at downtown locations.  

 

Source impact or source oriented: Sites in areas downwind of potential major sources of 

pollutants . The Air District operates source oriented SO2 and H2S monitors near the five 

refineries that are potential sources of SO2 and H2S: Chevron, Shell, Tesoro, Phillips 66, 

and Valero. Heavily trafficked roadways and the Port of Oakland are also significant 

sources of particulate matter , NO2, CO, and toxics. General aviation airports can be 

sources of lead because piston engine aircraft continue to use leaded fuel. 

 

Upwind background : Sites in areas that have no 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: Where there are no significant emission sources upwind of a site, 

then the site is considered to be a general background site. 

 

Regional transport: 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 

County APCD. When upwind areas have significant air pollution sources, pollutants may 

be transported into the Bay Area Air District and result in overall higher air pollution 
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levels in the Bay Area. The Air District operates monitoring stations near the borders of 

the Air District to measure the air pollution concentrations transported into and out of 

the Bay Area Air District. 

 

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

damage, or other welfare-based impacts. 

 

Each site type is associated with a spatial scale. For example, a regional transport 

site is meant to represent air quality levels over a large area, while a highest 

concentration site may represent a spatial scale of no more than a few blocks in size. 

Spatial scales are defined in 40 CFR Part 58, Appendix D. They are: micro scale, having 

dimensions of several meters up to 100 m; middle scale, having dimensions of 100 m to 

0.5 km; neighborhood scale, having dimensions of 0.5 km to 4.0 km; urban scale, having 

dimensions of 4 to 50 km; and regional scale, having dimensions of up to hundreds of 

km. Table 2-1 lists the appropriate scales for each site type. 
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Table 2-1. 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 

The spatial scale of a monitor must conform to established criteria for the 

distance from roadways, based on traffic volumes. There are different distance 

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

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

map of the monitoring sites in 2017. 

Table 2-2. List of Monitoring Stations within the Air District in 2017 

Site 
No.  

Station Name  Pollutants Monitored 1 

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

2     
Berkeley Aquatic Park 
(near-road) 

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

3     Concord O3, NOx, SO2, CO, PM10, 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    1 Livermore O3, NOx, PM2.5C, Speciated PM2.5, Toxics, BC, UFP 

11     Los Gatos O3 

12     Martinez SO2, Toxics 

13     Napa2 O3, NOx, CO, PM10, PM2.5C, Toxics 

14     Napa Valley College2 O3, NOx, CO, PM10, PM2.5C, Toxics 

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

16     
Oakland - Laney College 
(near-road) 

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

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

18     Palo Alto Airport  Lead (TSP) [not operational in 2017] 
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Site 
No.  

Station Name  Pollutants Monitored 1 

19     Patterson Pass NOx, O3 

20     Pittsburg ð Loveridge3 Toxics, BC 

21     Point Richmond H2S 

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

23     Reid-Hillview Airport  Lead (TSP) 

24     Richmond 7th SO2, H2S, Toxics 

25     Rodeo H2S 

26     San Carlos Airport II Lead (TSP) [not operational af April 11, 2017]  

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

28     San Jose ð Jackson 
O3, NOx, NOy, SO2, CO, PM10, PM2.5F, PM2.5C, Speciated 
PM2.5, Toxics, Lead (PM10) 

29     
San Jose ð Knox 
(near-road) 

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

30     San Martin O3 

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

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

33     San Ramon O3, NOx 

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

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

1 See pages 9 and 10 for acronym definitions. 
2 The Napa site (at Jefferson St.) closed on March 31, 2018 and the approved relocated site, Napa Valley College, 

began operating on April 1, 2018. 
3 The Toxics and BC SPMs at the Pittsburg-Loveridge site began operating on June 27, 2017. 
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Figure 2-1. Map of Bay Area SLAMS and SPM Sites in 2017. 
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2.2 Minimum Monitoring Requirements  

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

criteria pollutants in 2017. The two 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 and airport Pb), and the Air Districtõs ongoing 

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

Smoke from wildfires occasionally affects air quality within the Air District, most 

recently during the severe North Bay Fires in October 2017. The wildfires in Oregon, 

Northern California and the Sierra Nevada mountains also affected air quality in the Bay 

Area from August 31 ð September 4, 2017. The Air District has not yet requested that 

EPA exclude those affected data from regulatory determinations as the resulting 2015-

2017 design values remain below the NAAQS. Therefore, 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 should NAAQS exceedances occur 

in subsequent design value years.  

EPA minimum monitoring requirements are not based on the Air District 

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

Metropolitan Statistical Areas (MSAs) which are CBSAs with populations greater than 

50,000. All the CBSAs in the Air District jurisdiction have populations above 50,000, so 

the names and boundaries of the CBSAs and MSAs are identical. Because some CBSAs 

include multiple 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 monitoring network planning , which is summarized in our 

Five-Year Network Assessments. Table 2-3 below lists the 2010 census populations as 

well as 2015 estimated populations for each CBSA. While 2010 Census populations are 
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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 based on air quality data. The 

information for the highe st site in a CBSA/MSA is given in the tables below and is based 

on 2015-2017 data. For a more complete overview of the air quality measured at the Air 

District sites including 2017 design values at all sites, please see the Annual Bay Area Air 

Quality Summary reports, posted online at http://www.baaqmd.gov/about -air-

quality/air -quality-summaries.  

 

Table 2-3. 2010 Census Population and 2015 Population Estimates for Bay Area CBSAs 

 

CBSA 
Census Population April 

1, 2010 
Population Estimate  

(July 1, 2015)  

San Francisco-Oakland-Hayward 4,335,391 4,656,132 

San Jose-Sunnyvale-Santa Clara 1,836,911 1,976,836 

Santa Rosa 483,878 502,146 

Vallejo-Fairfield 413,344 436,092 

Napa 136,484 142,456 

 

http://www.baaqmd.gov/about-air-quality/air-quality-summaries
http://www.baaqmd.gov/about-air-quality/air-quality-summaries
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Figure 2-2. Core Based Statistical Areas (CBSA) for the San Francisco Bay Area 

Monitoring Agreements with Yolo/Solano AQMD and Northern Sonoma APCD 

The Bay Area network meets all minimum monitoring requirements for all criteria 

pollutants in the Santa Rosa CBSA and the VallejoðFairfield CBSA. Therefore, no 

interagency agreements are needed with these monitoring agencies. 
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Monitoring Agreements with Mon terey 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 that 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 Appendix A (O3), Appendix B 

(PM10), Appendix C (NO2), and Appendix D (near-road CO, NO2, and PM2.5). 

2.2.1 Minimum Monitoring Requirements for Ozone  

The number of required ozone (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 I 

and are compared to the National  Ambient Air Quality Standard (NAAQS) to determine 

the attainment status of an area. 

Table 2-4 shows that the Air District monitoring network meets or exceeds the O3 

minimum monitoring requirements . Therefore, no monitoring agreement is needed 

between the Bay Area Air Quality Management District and any other Air District to 

comply with the minimum monitoring requirement for ozone.  

The Bay Area was designated nonattainment for both the 1997 and the 2008 8-

hour O3 NAAQS, with area classifications of òmarginaló. Updated design values based on 

the last three years of data (2014-2016) show that ozone concentrations are now in 

attainment  of both these NAAQS; however, the Bay Area will continue to be designated 

as nonattainment until the Air District submits a red esignation request and a 

maintenance plan to the EPA and the EPA approves the redesignation and maintenance 

plan. No additional monitors are required in the State Implementation Plan (SIP) or 

Maintenance Plan for ozone. On April 30, 2018, EPA designated the Bay Area 

nonattainment for the  2015 8-hour O3 NAAQS, with a classification of marginal. 

A map of ozone monitoring locations in the San Francisco Bay Area for 2017 is 

shown in Figure 2-3.  
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Table 2-4. Minimum Monitoring Requirements for Ozone  

MSA 
County or 

Counties  

Pop. 

2010 

Census 

8-hour 

Design 

Valuea 

(ppb)  

2017 

Design 

Value Site  & 

AQS ID 

Required  

SLAMS 

Sites 

Active  

SLAMS 

Sites 

Additional  

SLAMS 

Sites 

Needed  

San 

Francisco-  

Oakland-

Hayward 

SF, Marin, 

Alameda, 

San Mateo, 

Contra Costa 

4,335,391 75 
Livermore 

060010007 
3 7 0 

San Jose-

Sunnyvale-

Santa Clara 

Santa Clara, 

San Benito 
1,836,911 69 

San Martin 

060852006 

 

2 6b 0 

Santa Rosa Sonoma 483,878 58 
Healdsburg 

060971003 
1 2c 0 

Vallejo-

Fairfield 
Solano 413,344 67 

Vacaville 

060953003 
2 3d 0 

Napa Napa 136,484 63e Napa 

060550003 
1e 1 0 

 

a Design values are calculated at each monitoring site by taking the 3 -year mean (2015-2017) of the 4th highest 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 8-Hour O3 NAAQS. No fire-affected data have been 

excluded from this calculation. 

b Two of the six monitors are not in the BAAQMD. They are in Hollister and Pinnacles National Park which are in the 

Monterey Bay Unified APCD. The Pinnacles monitor 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 

d One of the three monitors is not in the BAAQMD . It is in Vacaville which is in the Yolo-Solano AQMD. 

e EPA Region 9 analysis of this site showed that the design value would increase by 2 ppb if this site was located at a 

neighborhood scale instead of middle scale site. However, the required number of SLAMS monitors would be 

unchanged (one) for the Napa MSA. 
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Figure 2-3. Ozone Monitoring in the San Francisco Bay Area in 2017 

Ozone Special Purpose Monitors  

The following monitors are ozone special purpose monitors (SPMs) since they do 

not meet 40 CFR 58 Appendix E due to their distance to a roadway: San Rafael, San 

Pablo, Berkeley-Aquatic Park, and Oakland East. These SPMs are not counted towards 

minimum monitoring requirements since the distance to the roadway may bias t he 

ozone concentrations lower than is representative. However, in other ways these 
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monitors are representative of population exposure in the near -road environment, and 

meet the requirements of 40 CFR 58 Appendix A. They are, therefore, considered to be 

comparable to the NAAQS, in that, a violation of the NAAQS measured at one of these 

sites is still valid. (See Section 16 of EPAõs Near-Road NO2 Monitoring Technical 

Assistance Document for a discussion of ozone monitoring at near-road sites: 

https://www3.epa.gov/ttnamti1/nearroad.html .)  

The San Ramon O3 SPM meets the requirements of  40 CFR 58 Appendices E and 

A, and is operated seasonally (see below). It is considered comparable to the NAAQS 

since it has been operating for over 24 months, but  it is not counted towards minimum 

ozone monitoring requirements.  

Ozone Monitoring Season Waivers and Waiver Request  

From January through March 2017, and in December 2017, the following six sites 

did not measure ozone: Fairfield, Gilroy, Hayward, Los Gatos, San Martin, and San 

Ramon. Monitoring waiver requests and EPAõs approvals, in accordance with 40 CFR 58, 

Appendix D §4.1, are in Appendix E. A waiver was not required to discontinue ozone 

monitoring at San Ramon because it is an SPM, operated as a voluntary PAMS (upwind 

ozone and ozone precursor) site. However, the Air District included San Ramon in its 

waiver request for transparency and completeness. 

Napa Ozone Spatial Scale, Waiver Request  

The Napa ozone monitor is classified as middle scale based on the nearby traffic 

count and distance between the monitor and the roadway (per 40 CFR Part 58). An Air 

District analysis concluded that recorded O3 concentrations at Napa are not appreciably 

affected by NO2 emissions from the nearest roadway. Subsequently, the Air District 

applied for a waiver from EPA Region 9 for this monitor to be classified as a SLAMS and 

count toward  the requirement for a maximum concentration O 3 site in the Napa MSA 

despite not meeting th e roadway distance requirement for a neighborhood scale site. 

In response to this request, EPA used a conservative approach to estimate how 

much ozone measured at the Napa site is decreased due to NO2 emitted from nearby 

roadways. Based on this analysis, EPA concluded that the Napa ozone design value 

would increase by 2 ppb if the monitor were far enough away from the roadway to meet 

EPA siting criteria. Therefore, EPA Region 9 granted the waiver and stated that the 

waiver was automatically extended each year with the demonstration that the design 

value is not within 5 ppb of any applicable NAAQS. The BAAQMD hereby requests a 

renewal of the originally granted April 2013 40 CFR Part 58 Appendix E spacing from 

roadway siting waiver for the Napa ozone monitor, based on a 2015-2017 design value 

of 63 ppb.  

https://www3.epa.gov/ttnamti1/nearroad.html
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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 Appendix D to 40 CFR Part 58. 

All SLAMS PM2.5 and continuous SLAMS PM2.5 monitoring locations are shown in Figure 

2-4. Table 2-5 shows that the PM2.5 minimum requirements for SLAMS monitoring were 

met in 2017. In 2017, 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, 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 BAAQMD does not need any monitoring agreements with the Monterey Bay 

Unified ACPD or Yolo-Solano AQMD for PM2.5 because the Bay Area meets the 

requirements with its own network . Additionally, there are no monitoring agreements 

with the Northern Sonoma County APCD because the Santa Rosa MSA is not required to 

have any PM2.5 monitors . There are no monitoring agreements with the Yolo-Solano 

AQMD because the Vallejo ð Fairfield MSA is not required to have any PM2.5 monitors . 

No additional monitors are required for the State Implementation Plan or Maintenance 

Plans. 

In addition to the requirement for a minimum number of PM2.5 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 the Air District 

network are continuous FEMs. Therefore, the requirement to operate continuous PM 2.5 

monitors equal to at least one-half (rounding up) the number of PM 2.5 SLAMS monitors 

is met if the requirement described below for the minimum number of SLAMS is met . 

The PM2.5 network design requirement  for 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.  

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

of expected maximum concentrations. The Air District siting for PM2.5 takes into account 

characterizing the effect on air quality from many PM 2.5 source types, including 

industrial stationary and area sources, roadways, residential wood burning and 

agriculture. The primary objective of these maximum concentration SLAMS is to 

determine compliance with the PM 2.5 NAAQS. Because the NAAQS are based on annual 

averages or the 98th percentile daily average PM2.5 concentrations, these sites should be 
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located where the annual average or 98th percentile concentration are expected to be 

highest most years, even though another location may experience higher concentrations 

on a specific day. Also, the maximum concentration site should characterize sources that 

could be important on a variety of days.  

State Implementation Plan (SIP) Requirements  

EPA designated the Bay Area as nonattainment of the 2006 24-hour PM2.5 NAAQS 

on October 8, 2009. The effective date of the designation was December 14, 2009, and 

the Air District had three years to develop a State Implementation Plan (SIP) to 

demonstrate that the Bay Area will achieve the revised standard by the attainment date 

of December 14, 2014. However, in October 2012, EPA proposed to suspend some of 

the SIP requirements after making a Clean Data Determination, as described below. 

Clean Data Determination by U .S. EPA  

On January 9, 2013, EPA issued a final rule determining  that the Bay Area is 

attaining the 2006 24-hour PM2.5 NAAQS, suspending key SIP requirements as long as 

monitoring data continues to show that the Bay Area attains the PM 2.5 standard. 

Although most SIP requirements are suspended, the Bay Area was still required 

to prepare and submit an abbreviated SIP to address the required elements, including: 

¶ An emission inventory for primary PM2.5, as well as precursor pollutants that 

contribute to formation of secondary PM; and  

¶ Amendments to the Air Districtõs New Source Review (NSR) to address PM2.5 (as 

well as other revisions). Amendments to the N SR were adopted by the Air 

Districtõs Board of Directors on December 19, 2012. 

The Bay Area will continue to be designated as nonattainment for the 2006 24-

hour PM2.5 NAAQS until the Air District elects to submit and EPA approves a 

redesignation request and a maintenance plan.  

On December 18, 2014, EPA designated the Bay Area as unclassifiable/attainment 

for the 2012 Annual PM2.5 NAAQS. Areas designated as unclassifiable/attainment are not 

required to submit a SIP. 
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Figure 2-4. PM2.5 Monitoring in the San Francisco Bay Area in 2017 
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Table 2-5. Minimum Monitoring Requirements for FRM/FEM PM2.5 SLAMS in 2017 

MSA 
County  

or Counties  

Pop. 

2010 

Censusa 

Annual 

Design 

Valueb 

(µg/m 3) 

2015-17 

Annual 

Design 

Value Site 

& AQS ID  

Daily 

Design 

Valuec 

(µg/m 3) 

2015-17 

Daily 

Design 

Value site 

& AQS ID  

Required  

SLAMS 

Sites 

Active  

SLAMS 

Sites  

Additional  

SLAMS 

Sites 

Needed  

San Francisco-

Oakland-

Hayward 

SF, San Mateo, 

Alameda, 

Marin, Contra 

Costa 

4,335,391 10.6 

Oakland 

West 

060010011 

30 
San Pablo 

060131004 
3 10d 0 

San Jose-

Sunnyvale-Santa 

Clara 

Santa Clara, 

San Benito 
1,836,911 9.4 

San Jose ð 

Knox Ave 

060850006 

28 

San Jose ð 

Knox Ave 

060850006 

2 4e 0 

Santa Rosa Sonoma 483,878 6.5 
Sebastopol 

060970004 
21 

Sebastopol 

060970004 
0 1 0 

Vallejo-Fairfield Solano 413,344 9.5 
Vallejo 

060950004 
30 

Vallejo 

060950004 
1 1 0 

Napa Napa 136,484 10.9 
Napa 

060550003 
35 

Napa 

060550003 
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 mean (2015-2017) of the annual averages 

for each site. 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 12.0 µg/m 3 indicate the area meets the 2012 Annual PM2.5 NAAQS. Listed design values include 

data affected by wildfire emissions. 

c Daily design values are calculated by taking the 3-year mean (2015-2017) of the 98th percentiles for each site. 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 35 

µg/m 3 indicate the area meets the 2006 24-hour PM2.5 NAAQS. Listed design values include data affected by wildfire 

emissions. 

d Two of the ten monitors, Oakland ð Laney College and Berkeley Aquatic Park, are near-road and classified as micro-scale 

sites. Because there are many similar micro-scale locations affected by roadways throughout the MSA, Oakland ð Laney 

College and Berkeley Aquatic Park are considered area-wide sites and can be counted toward meeting the area-wide 

requirement. Another near-road site in Pleasanton (Pleasanton ð Owens Court) began operating on April 1, 2018, and is 

not included in this table reflecting 2017 operations.  

e One of the four monitors, San Jose ð Knox, is near-road and classified as a micro-scale site. Because there are many similar 

micro-scale locations affected by roadways throughout the MSA, San Jose ð Knox is considered an area-wide site and can be 

counted toward meeting the area-wide requirement . Additionally, one of the four monitors is not in the BAAQMD . It is in 

Hollister which 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 also 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 more (40 CFR 58, Appendix D §3.7.1 (b)(2)). The minimum 

monitoring requirements are met and shown in  Table 2-7 below. 

Table 2-6. Near-Road Monitoring for PM 2.5 

 

CBSA 
County or 

Counties  

Pop. 

2010 

Census 

# Near -road 

PM2.5 Monitors 

Required  

Active Near -road 

PM2.5 Monitors  

in 2017 

San Francisco-

Oakland-

Hayward 

SF, Marin, 

Alameda, 

San Mateo, 

Contra Costa 

4,335,391 1 2a 

San Jose-

Sunnyvale-Santa 

Clara 

Santa Clara, 

San Benito 
1,836,911 1 1 

Santa Rosa Sonoma 483,878 0 0 

Vallejo-Fairfield Solano 413,344 0 0 

Napa Napa 136,484 0 0 

a Another near-road site in Pleasanton (Pleasanton ð Owens Court) began operating on April 1, 2018, and is not 

included in this table reflecting 2017 operations .  
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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 58 Appendix D). EPA determined that the 

current PM2.5 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. 

Regional Background  and Transport Sites  

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

regional background site (40 CFR 58, Appendix D §4.7.3). In the Bay Area, the Vallejo and 

Livermore PM2.5 air monitoring sites are in areas that are frequently subject to regional 

transport. Due to geography and seasonal weather patterns, both sites are frequently 

downwind of the Sacramento and San Joaquin valleys which are often heavily laden with 

particulates during winter (November  through February). The Bay Area does not have a 

regional background site. More information about transport and background sites in 

California can be found in the California Air Resource Boardõs Annual Monitoring 

Network Report, found at http://www.arb.ca.gov/aqd/aqmoninca.htm .  

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

 

Because the Air District has a fully staffed professional Laboratory Services 

Section, PM2.5 filter samples collected by the North Coast AQMD and Monterey Bay 

Unified APCD are weighed in the Air Districtõs laboratory by Air District staff. The Bay 

Area Air District is not the Primary Quality Assurance Organization (PQAO) for these 

samples. Therefore, the PM2.5 concentrations are sent back to the collecting agencies for 

their review, data validation, and certification. The Bay Area Air Quality Management 

District is the certifying agency for samples collected within the Bay Area only.  

 

Minimum Monitoring Requirements for Collocated PM2.5 

In 2017, the Bay Area operated 16 primary PM2.5 monitors, all MetOne BAM 

continuous FEMs (method 170). EPA requires collocation at 15% of the sites (round up) 

which equates to two collocated monitors, the first of which must be an FRM and the 

second must be the same FEM method as the primary monitor (see 40 CFR 58, Appendix 

A §3.2.3). In 2017, the Bay Area operated two collocated PM2.5 monitors, one at the San 

Jose-Jackson site (a FEM primary and FRM collocated), and another at the Vallejo site (a 

FEM/FEM primary/collocated pair), as shown in Table 2-7 below.  

http://www.arb.ca.gov/aqd/aqmoninca.htm
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Table 2-7. Collocated PM2.5 monitors for FEM networks in 2017 

Method 

Code 

# Primary 

Monitors  

# Required 

Collocated 

Monitors  

# Active 

Collocated FRM 

Monitors  

# Active Collocated FEM 

Monitors (same method 

designation as primary)  

170 16 2 

1 

San Jose ð 

Jackson 

1 

Vallejo 

Historically, the San Jose ð Jackson and Vallejo sites have had amongst the 

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

for collocated monitoring .  

The Air District expects to add one additional continuous FEM SLAMS in 2018 

(Pleasanton ð Owens Court). This will bring the total number of primary FEMs in the 

PQAO to 17, which will increase the number of required collocated PM2.5 sites from two 

to three. The Air District intends to add another FEM-FRM collocated pair when the 17th 

primary FEM becomes operational. The Air District is currently evaluating existing sites 

for the feasibility of adding a collocated FEM-FRM and will include the information 

about the new collocated monitor in next yearõs plan, which addresses 2018 operations.  

2.2.3 Minimum Monitoring Requirements for PM 10 

The number of required PM10 monitors in each MSA is specified in Table D-4 of  

Appendix D to 40 CFR Part 58. To meet the requirements, a monitoring agreement is 

needed between the Air District and the Montere y 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.  The monitoring 

agreement is presented in Appendix B.  

There are no monitoring agreements with  either the Northern Sonoma APCD or 

the Yolo-Solano AQMD because the Santa Rosa MSA and the Vallejo ð Fairfield MSA are 

not  required to have any PM10 monitors . No additional monitors are required for the 

State Implementation Plan or Maintenance Plan because the Bay Area has never been 

designated as nonattainment for PM10.  

In 2017, wildfires in Oregon, northern California, and the Sierra Nevada 

mountains and wildfires in the North Bay resulted unusually high PM concentrations 

during August 31 thru September 4, and October 9-19, respectively. While 

concentrations were higher than normal  due to fire emissions, the 2017 maximum PM10 

concentration at all sites within the five MSAs were below 80 percent of the NAAQS (120 

µg/m 3) with three exceptions.  
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In the Vallejo ð Fairfield MSA, the Vacaville site recorded a maximum 24-hour 

concentration of 237 µg/m 3 on October 10, 2017. The next highest concentration in the 

MSA was 51 µg/m 3 at Vacaville on September 4, 2017. A maximum concentration above 

180 µg/m 3 at any site would change the minimum number of PM 10 monitors required 

for this MSA to change from 0-1 to 3-4. Yolo-Solano AQMD plans to submit an 

exceptional events request for data influenced by the wildfires.  

In the Santa Rosa MSA, there were two days at two sites that measured PM10 

concentrations were greater than 120 µg/m 3: 164 µg/m 3 (Cloverdale) and 156 µg/m3 

(Healdsburg) on October 10, and 153 µg/m 3 (Cloverdale) and 127 µg/m3 (Healdsburg) 

on October 9, 164 µg/m 3. A maximum concentration above 180 µg/m 3 at any site would 

change the minimum number of PM 10 monitors required for this MSA to change from 0 -

1 to 1-2. 

These fire-affected concentrations in 2017 are extremely anomalous (much 

higher than other values and very infrequent) and may qualify as exceptional events. The 

next highest day in any of these MSAs between 2013 ð 2017 is 98 µg/m 3 at the Hollister 

site (San Jose ð Sunnyvale ð Santa Clara MSA) on June 13, 2013. Therefore, it is 

appropriate t o keep the network design for the Santa Rosa and the Vallejo ð Fairfield 

MSAs at the current value (0-1 required monitors) and continue to assess whether more 

PM10 monitors are needed in each future 5-Year Network Assessments. 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.  

Table 2-9 and Figure 2-5 show the required PM10 monitors, the active SLAMS 

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

in the PQAO.  
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Table 2-8. Minimum Monitoring Requirements for SLAMS PM10 in 2017 

MSA 
County or 

Counties  

Pop. 

2010 

Census 

2017 

Highest 

24-hr Conc. 

(µg/m 3)a 

Highest 

24-hr Conc. 

Site & AQS 

ID 

Required 

SLAMS 

Sitesb 

Active  

SLAMS 

Sites 

Additional 

SLAMS 

Sites 

Needed  

San 

Francisco-

Oakland-

Hayward 

SF, San Mateo, 

Alameda, 

Marin, Contra 

Costa 

4,335,391 92 
San Pablo 

060131004 
2-4 2 0 

San Jose-

Sunnyvale-

Santa Clara 

Santa Clara, 

San Benito 
1,836,911 80 

Hollister 

060690002 
2-4 2c 0 

Santa Rosa Sonoma 483,878 

164, 153f 

 

156, 127f 

 

102f 

 

Cloverdale 

060970001 

Healdsburg 

060970002 

Guerneville 

060973002 

0-1d, f 3e 0 

Vallejo-

Fairfield 
Solano 413,344 237 / 51 f 

Vacaville 

060953001 
0-1f 1g 0 

Napa Napa 136,484 NAg Napa 

060550003 
0-1 0h 0 

a The concentrations in this table include data affected by wildfires in 2017. 

b The number of PM10 monitors required depends on the population of the MSA and the ambient 

concentration of PM10. Because all stations in the Bay Area MSAs measure concentrations below the 

threshold of 80% of the NAAQS (150 µg/m 3), the minimum monitoring requirement is determined by the 

òlow concentrationó category in Table D-4 of Appendix D, Part 58 of 40 CFR. 

c One of the two monitors is not in the BAAQMD . It is in Hollister, which is in the Monterey Bay Unified APCD. 

d While the official 2010 census population for the Santa Rosa MSA is below 500,000, the 2015 population estimate is 

502,146. At a population over 500,000, the required number of PM10 monitors for the Santa Rosa MSA will be 1-2. 

At this time, there are three PM10 SLAMS in the MSA operated by Northern Sonoma APCD. As the 2020 census 

results approach, the Air District will consider, as part of the next Network Assessment, developing a PM10 

agreement with Northern Sonoma APCD.  

e These monitors are not in the BAAQMD. They are in Healdsburg, Guerneville, and Cloverdale, which are in the 

Northern Sonoma APCD. 

f  Many sites were impacted by wildfire smoke in September and October 2017. All the concentrations listed for these 

two MSAs occurred during these fires. Historically, sites in these MSA have consistently recorded PM10 

concentrations below 80 percent of the NAAQS. 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. 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.  

g   This monitor is not in the BAAQMD. It is in Vacaville, which is in the Yolo-Solano AQMD. 

h As part of our ongoing site relocation effort, the PM 10 monitors at Napa ð Jefferson needed to be moved in October 

2016. While primary PM10 monitoring in Napa will resume when the new Napa Valley College site opens, the 
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collocated PM10 monitor was moved to the San Pablo site to ensure a continuous precision dataset. The Napa 

Valley College site opened on April 1, 2018. 

 

 

Figure 2-5. PM10 Monitoring in the San Francisco Bay Area in 2017 

2.2.4 Minimum Monitoring Requirements for Collocated PM10 

EPA requires a PQAOõs network of manual PM10 samplers to have collocated 

monitoring at 15% (or at least one) of the monitoring sites within a PQAO (40 CFR 58, 
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Appendix D §3.3.4). All primary PM10 SLAMS in the Bay Area network are manual 

methods (method codes 063, 141, and 127). Table 2-9 summarizes the collocation of 

PM10 in the Bay Area during 2017. 

Table 2-9. Collocated PM10 Monitoring in the Bay Area in 2017 

Method Code s 

# Primary SLAMS  

Manual Monitors  

 

# Required SLAMS 

Collocated  

Manual Monitors  

# Active SLAMS 

Collocated  

Manual Monitors  

063, 141, and 127  4 1 
1 

San Pablo 

 Collocated PM10 monitoring was moved to San Pablo on October 17, 2016 since 

the site could accommodate the logistics of collocation. It is an appropriate collocation 

site because the maximum concentrations at these sites are amongst the highest in the 

PQAO and the concentrations are relatively consistent throughout the network . 

Although the collocated sampler is only required to operate on a 1:12 schedule, 

the Bay Area operates the sampler 1:6 throughout the year; the collocated sampling 

frequency may be reevaluated in the future. 
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2.2.5 Minimum Monitoring Requirements for SO2 

In 2017 the Air District operated eight SO2 SLAMS and one SPM SO2 monitor at 

Crockett as shown in Table 2-10. The SO2 monitoring locations are shown in Figure 2-6. 

The number of required SO2 monitors in each CBSA is determined by the product 

of the total amount of SO 2 emissions in the CBSA and its population as specified in 40 

CFR 58, Appendix D §4.4.2. The resulting value is defined as the Population Weighted 

Emissions Index (PWEI). One SO2 monitor is required in CBSAs with PWEI values greater 

than 5,000 but less than 100,000, and none when the value is less than 5,000. SO2 

emissions shown in Table 2-10 are from the 2011 National Emissions Inventory (NEI). 

Table 2-10 also shows that the Air District monitoring network meets or exceeds the SO2 

minimum requirements  for monitoring by the PWEI. 

In addition to minimum monitoring requirements by the PWEI, EPA requires 

trace-level SO2 monitoring at NCore si tes (40 CFR 58, Appendix D §4.4.5), which is 

fulfilled by a trace-level SO2 monitor at the San Jose ð Jackson NCore site.  

The Data Requirements Rule (DRR) for the 2010 1-hour SO2 NAAQS also requires 

monitoring or modeling to characterize ambient SO2 concentrations near SO2 sources 

that emit more than 2,000 tons per year (tpy). While there is no single source in the Bay 

Area that exceeds this emission threshold, EPA required further air quality 

characterization of the following sources in Martinez (in  the San Francisco-Oakland-

Hayward CBSA): the Shell Refinery, the Tesoro Refinery, and the Eco Services Sulfuric 

Acid Plant. In 2016, EPA approved the SO2 SLAMS in Martinez as meeting this 

requirement.  

The Air District may add additional SO2 SLAMS around the five refineries to 

further characterize the air quality in the communities  near refineries per our Regulation 

3, and Regulation 12, Rule 15. 

Finally, no additional SO2 monitors are required for SIP or Maintenance Plans 

because the Air District has never been designated as nonattainment for SO2 and, 

therefore, no SIP or maintenance plans have been prepared for SO2. EPA is in the 

process of completing designations for the 2010 SO2 NAAQS. This process is expected 

to be finalized for the Bay Area by December 2017 or earlier. 

SO2 Special Purpose Monitor  

The Crockett SO2 monitor is a source-oriented special purpose monitor  (SPMs) 

since it does not meet 40 CFR 58 Appendix E due to the distance to a nearby tree, and is 

not counted towards minimum monitoring requirements. However, this monitor  meets 
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the requirements of 40 CFR 58 Appendix A and is, therefore, considered to be 

comparable to the NAAQS, in that, a violation of the NAAQS measured at the sites is still 

valid. 

Table 2-10. Minimum Monitoring Requirements for SO 2 in 2016 

CBSA 

County  

or  

Counties  

Pop. 

2010 

Census 

Total 

SO2 

(tons/yr)  

2014 NEI 

PWEI 

(million -

person -

tons/yr)  

Required  

SLAMS 

Monitors  

Active  

SLAMS 

Monitors  

Additional  

SLAMS 

Monitors 

Needed  

San Francisco-

Oakland-

Hayward 

SF, San 

Mateo, 

Alameda, 

Marin, 

Contra Costa 

4,335,391 7372 31,961 

1a 

(PWEI and 

DRR) 

6 0 

San Jose-

Sunnyvale- 

Santa Clara 

Santa Clara, 

San Benito 
1,836,911 1324 2,431 

1 

(NCore) 
1 0 

Santa Rosa Sonoma 483,878 119  58  0 0 0 

Vallejo-Fairfield Solano 413,344 225  93  0 1 0 

Napa Napa 136,484 128  17  0 0 0 

a There is a requirement for one SO2 monitor both from the PWEI and from the final SO 2 DRR. These requirements 

could be met by the same monitor, so the requirement is listed as one monitor. However, the Air District intends to 

continue operating more SO2 monitors than are required to characterize the effects of sources in this CBSA. 
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Figure 2-6. SO2 Monitoring in the San Francisco Bay Area in 2017 

 

  




































































































































































































































































































