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Executive Summary 
 
Since the last five year assessment in 2010 the District has maintain stability in the monitoring 
network. Data results from the network show compliance with all federal NAAQS, with many 
sites comfortably below the EPA standards. Over the past five years the District has devoted 
considerable resources to modernize network and focus on emerging issues: 

• Network equipment and structures 
• Data acquisition system and website 
• Woodsmoke emissions in the Santa Cruz mountains 

 
Monitored ozone levels continue to be low with one exception; the SPM at Pinnacles National 
Park. On the basis of NAAQS compliance several ozone sites could easily be discontinued. 
Presently the District plans to continue operations of these sites in order to provide our public 
current air quality conditions in each of our three counties. Ozone sites that could be 
discontinued include: 

• Salinas 
• Santa Cruz 
• Carmel Valley 

 
The chief benefit resulting from the current network is to show the confinement of elevated 
ozone to within the National Park.     
 
Particulate emission monitoring focuses on two areas; Windblown dust from agricultural 
operations in San Benito and Monterey counties and high fine particulate emissions during the 
late fall and winter in the San Lorenzo Valley (SLV).  Pm 10 levels are well below the federal 
standards at all monitoring sites. PM 2.5 levels are very low at all monitoring stations outside 
SLV.  Within the smoke sensitive area of SLV the District’s SPM network has detected multiple 
exceedances of the PM 2.5, 24 hour NAAQS, prompting the district to establish a new SLAMS 
site. The District has also studied emissions in SLV by conducting special studies with 
Aethelometers and filter based analyses for Levoglucosan. These studies confirm that 
Woodsmoke is contributing more than 90% of all PM2.5 emissions in SLV. The SLV 
components of the District’s monitoring activities are the most policy relevant and critical to 
public health anywhere in our jurisdiction.  
 
The modernization of our monitoring program has facilitated the creation of a “Spare the Air” 
program, real time reporting of air quality on AIRNOW and the District’s website. Further, it has 
allowed improvements in our smoke management program, enhanced meteorological services 
and staff efficiency.    
 
The district is well situated to continue providing monitoring services but may need to make 
minor network reductions in order to concentrate staff resources to the area most likely to 
threaten public health and potential violation of a NAAQS. 
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Background 
 
Introduction 
 
The EPA requires all air pollution control districts to submit an air monitoring network 
assessment for each of their individual ambient air monitoring systems every five years, starting 
July 2010.  The objective of the network assessment is to encourage optimal use of each 
district’s resources in order to meet minimal monitoring requirements for pollutants of interest 
and to minimize monitoring redundancies within the district’s area of responsibility.  This report 
describes the North Central Coast Air Basin (NCCAB) and the ambient air monitoring network 
operated by the Monterey Bay Unified Air Pollution Control District (District).  The analyses 
and potential corresponding courses of action are then discussed. 
 
 
Geographical Description 
 
Formed in 1974, the District is the public agency responsible for air quality management in 
Monterey, Santa Cruz, and San Benito Counties, which make up the NCCAB.  The region forms 
an area of more than 5,100 square miles.  With Monterey County covering over 3,320 square 
miles and Santa Cruz County covering only 445 square miles, the planning area consists of one 
of the largest and one of the smallest counties in the state.  The NCCAB features varied 
vegetation, climate and geography.  As shown in Figure 1, it includes portions of several 
mountain ranges:  the Santa Lucia and Gabilan Ranges in Monterey and San Benito Counties, the 
southern portion of the Santa Cruz Mountains in Santa Cruz County, and the Diablo Range in the 
eastern half of San Benito County.  The coastal terraces in the Santa Cruz area, the flat plains 
surrounding Watsonville, Salinas, and King City, and the southern Santa Clara Valley are 
sharply defined by the various mountain ranges. 
 
The District currently utilizes data from a network of seven air monitoring stations throughout 
the NCCAB, as shown in Figure 1.  These monitoring sites include five State and Local Air 
Monitoring Stations (SLAMS) and two Special Purpose Monitoring (SPM) stations.  The 
monitoring stations operated by the District at Salinas, Hollister, Santa Cruz, King City, and 
Carmel Valley are part of the SLAMS network.  The King City station, which was originally 
located on the perimeter of the city, was relocated closer to the center of the city in 2007.  These 
stations provide information on local and regional scale air quality.  The stations operated at San 
Lorenzo Valley Middle School and Pinnacles are referred to as Special Purpose Monitoring sites 
because they provide information on the impact of specific sources such as wood smoke, or to 
gauge air quality impacts on national resources, such as the National Parks.  Six of the stations 
are directly operated and maintained by the District and one, the Pinnacles National Park Site, is 
operated and maintained by the National Park Service.  Seasonal monitoring is currently 
conducted at several locations in the San Lorenzo Valley area of Santa Cruz County (Figure 2).  
This area has become a setting for a significant amount of District activity aimed at reducing the 
presence of wintertime residential wood smoke.
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Figure 1. 
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Figure 2. 
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General Climate 
 
The NCCAB (Figure 1) has a climate that is best described as Mediterranean.  Monterey and 
Santa Cruz are both coastal counties characterized by cool wet winters and warm, generally dry 
summers with average temperatures (degrees Fahrenheit) ranging from the high 30’s to low 40’s 
in the winter to mid to high 70’s during the winter.  Coastal fog and low overcast is common, 
especially during the evening to morning hours, during the summer months.  San Benito County, 
which is inland from Monterey County, experiences higher daily temperatures and less coastal 
fog and overcast skies during the summer.  The annual rainfall averages 19 inches in Monterey 
County, 30inches in Santa Cruz County and 14 inches in San Benito County.  The vast majority 
of the rainfall occurs between November and the following April. 
 
 
Land Use 
 
In Monterey and Santa Cruz counties urbanized development occupies about three percent of the 
land area.  Approximately 65 percent of regional urban development in Monterey and Santa Cruz 
Counties extends around Monterey Bay on the coastal plain from the Cities of Santa Cruz to 
Carmel-by-the-Sea.  Salinas is an exception, lying more than ten miles inland from Monterey 
Bay.  Nearly three-quarters of the urban development is for residential purposes.  Commercial 
land uses are concentrated in the major urban centers of the counties including Santa Cruz-
Capitola, Monterey Peninsula, and Salinas.  Tourism is also a major segment of the economic 
market in these areas. 
 
Approximately 97 percent of San Benito County is unincorporated land and, of this area, 90 
percent is used as farmland, rangelands, forest, and public lands.  The bulk of the county's 
population resides in the central region near the incorporated cities of Hollister and San Juan 
Bautista.  Hollister serves as the major commercial center for the county. 
 
Industrial activity within the NCCAB includes oil production (San Ardo oil field), power 
generation (Moss Landing), commercial fishing (Moss Landing), cement manufacturing 
(Davenport), quarrying activities (all three counties), agricultural processing in the Salinas and 
Watsonville areas, sand mining (Hollister, Marina, Scotts Valley and the North Coast of Santa 
Cruz County), food processors (Salinas, Watsonville and Santa Cruz) and electronic 
manufacturing firms (Scotts Valley, Santa Cruz, Watsonville and Salinas). 
 
The dominant land use within the NCCAB is agriculture with approximately 1,626,000 
agricultural acres or 437,000 farmed acres (pasture land excluded).  About 88 percent of farmed 
agricultural land is in the Salinas Valley with six percent in San Benito County and six percent in 
Santa Cruz County.  Based on the 2013 Crops Reports, the gross agricultural crop value was 
$4.38 billion in Monterey County, $330 million in San Benito County and $599 million in Santa 
Cruz County for a total of nearly $5 billion. 
 
Institutional land uses occupy significant portions of the land area within the NCCAB.  Military 
land uses in Monterey County include Fort Hunter-Liggett, Camp Roberts, the Naval 
Postgraduate School, and the Presidio of Monterey.  Other major institutional uses are the 
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University of California at Santa Cruz (UCSC) and the Soledad Correctional Facility.  Fort Ord, 
comprising almost 28,000 acres, was closed in 1993.  The California State University at 
Monterey Bay and the University of California at Santa Cruz, have both received over 2,000 
acres of Fort Ord land for education and research uses. 
 
The region has a significant amount of land in open space and recreation uses including several 
large State Parks, the Ventana Wilderness (164,503 acres), the Los Padres National Forest 
(304,035 acres), and the Pinnacles National Park.  Over 17,000 acres of Fort Ord have been 
dedicated to open space and recreational uses.  The California Department of Parks and 
Recreation operates over 25 visitor facilities in the region. 
 
 
Population Dynamics 
 
The population data for the area are developed by federal, state and local agencies.  The U. S. 
Census Bureau conducts a physical count of the population once every ten years, with the last 
decennial census in the year 2010.  The California Department of Finance (DOF) releases annual 
population estimates to complement the decennial census.  The NCCAB’s regional Metropolitan 
Planning Organization, the Association of Monterey Bay Area Governments (AMBAG), 
periodically develops population forecasts that uses the most recent economic and population 
growth data.  District monitoring requirements based on population statistics are presented in the 
District’s 2015 Annual Monitoring Network Plan. 
 
 
Pollution Sources 
 
Ozone (Precursors) 
Ozone, the primary constituent of smog, is formed in the atmosphere through complex chemical 
reactions involving volatile organic compounds (VOC) and nitrogen oxides (NOx) in the 
presence of sunlight.  Sources of VOC within the NCCAB include aircraft, on-/off-road motor 
vehicles, cleaning and surface coatings, solvent evaporation, landfills, petroleum production and 
marketing, and prescribed burning.  Sources of NOx include on-/off-road motor vehicles, 
stationary source fuel combustion, and industrial processes.  In addition to emissions generated 
locally within the NCCAB, the California Air Resources Board (CARB) has determined that 
transport emissions from areas outside the air basin can account for violations of the State ozone 
ambient air quality standards (AAQS).  This is particularly true at stations that currently do not 
meet the State standard, including Pinnacles, which is the air basin's design site for meeting the 
State AAQS, and to a lesser extent, Hollister. 
 
Aside from emissions caused by human activity, emissions from natural sources also contribute 
to the formation of ozone.  VOCs are the larger part of the natural inventory.  Emissions from 
vegetation foliage (i.e. biogenic sources) are a primary contributor to ozone formation.  For NOx, 
natural emissions come from wildfires as well as microbial activity in the soil.  Natural emissions 
are difficult to quantify and are highly dependant on ambient temperature, sunlight and moisture.  
Natural emissions vary greatly season to season and year to year.  In general, natural emissions 
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are highest during the ozone season.  These emissions from natural sources are beyond 
regulatory control and are excluded from the anthropogenic inventory. 
 
Particulates 
PM10 and PM2.5 represent respirable particulate matter less than 10 and 2.5 microns in size, 
respectively.  Because of their small size, these particles can be inhaled deep into the lungs and 
are therefore a health concern.  They are classified as primary or secondary depending on their 
origin.  Primary particles are unchanged after being directly emitted.  Major sources of primary 
particles include fugitive dust from roads and agricultural operations.  Secondary particulates are 
formed in the atmosphere largely by chemical reactions involving gases, e.g., sulfate from 
directly emitted sulfur oxides.  Natural sources of particulates include sea spray, forest fires, 
volcanic debris, etc.  Man-made sources include fuel combustion, residential wood burning, 
industrial processes and transportation. 
 
 
 
 Ambient Air Monitoring Network – Present (2015) 
 
The sites described below are part of the District’s current ambient air monitoring network in 
2015.  The SLAMS sites are used to track criteria pollutants to help ensure that the NCCAB falls 
within the state and national AAQS.  The SPM station monitors pollutant levels emitted mostly 
during the winter months (SLVMS).  Tables 1-7 depict the histories for the parameters 
monitored at each site.  The District’s annual network plan submitted simultaneously with this 
network assessment contains much more detailed information about the current sites. 
 
 
Salinas 3 (SLAMS) 
 
This station was established in December 1999 to monitor air quality conditions in the Salinas 
MSA, the District’s most populated area.  This station features one of the District’s most 
extensive set of measurements.  The data collected include CO, NO2, O3, PM2.5, BAM-PM2.5, 
WSA, WDA and ATM.  PM2.5 data is collected hourly using the FEM BAM-1020 as the 
primary instrument.  It is also collected by an R&P FRM-2000, a filter based instrument 
operating on the 1 in 6 day schedule, which is collocated to the BAM-1020.  The collocation is 
required by CARB, our Primary Quality Assurance Organization (PQAO), and is a part of their 
overall collocation network.  The PM2.5 filters are analyzed by BAAQMD according to EPA 
specifications.  Data from this populated area generally indicate good air quality and meet all 
State and federal standards.  Data from this site have been useful in assessing air pollution 
impacts on populations during unusual events, such as wildfires and controlled burns at Fort Ord.   
 
Salinas Site Information 
Site Name Salinas 3 
AQS ID 06-053-1003 
GIS coordinates N 36° 41’ 39.5”  W 121° 37’ 23.6”  Elevation: 21.3 meters 
Location High school.  Urban and Center City. 
Address 867 East Laurel Dr., Salinas, CA. 93905 
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County Monterey 
Representative Area MSA:  Salinas, CA. 

 
Table 1.    Salinas-3 AMS     867 E. Laurel Drive, Salinas 

AIRS Site 
Code 

Parameter Parameter 
Code 

POC  Interval 
Code 

Units 
Code 

Method 
Code 

Date Open Date Closed 
 

06-053-1003 03 44201 1 1 008 047 12/31/1999 N/A 
 ATM 62101 1 1 015 040 12/31/1999 N/A 
 WDA 61102 1 1 014 050 01/01/2000 N/A 
 WSA 61101 1 1 012 050 01/01/2000 N/A 
 NOx 42603 1 1 008 074 01/01/2000 N/A 
 NO 42601 1 1 008 074 01/01/2000 N/A 
 NO2 42602 1 1 008 074 01/01/2000 N/A 
 CO 42101 1 1 007 054 01/01/2000 N/A 
 PM10 (STD) 81102 1 7 001 063 12/31/1999 01/31/2011 
 PM10 (ADT) 85101 1 7 105 063 12/31/1999 01/31/2011 
 PM10 (STD) 81102 2 7 001 063 09/01/2005 01/31/2011 
 PM10 (ADT) 85101 2 7 105 063 09/01/2005 01/31/2011 
 PM2.5 FRM 88101 1 7 001 117 01/01/2000 12/31/2009 
 PM2.5 FRM 88101 2 7 001 117 10/31/2008 N/A 
 PM2.5 FEM 88101 3 1 001 170 01/01/2010 N/A 
 
Carmel Valley (SLAMS) 
 
This station was established in 1982 due to the smoke sensitive nature of the rural/residential 
Carmel Valley.  The limited natural ventilation of the valley can also lead to trapping of ozone.  
Measurements made at this site include O3, PM2.5, WSA, WDA, and ATM.  PM2.5 data from 
this location is collected for issuing public Health Advisories during wildfire events.  Ozone data 
is also being collected at this station because of local interest in air quality data for the Carmel 
Valley area. 
   
Carmel Valley Site Information 
Site Name Carmel Valley 
AQS ID 06-053-0002 
GIS coordinates N 36° 28’ 54.5”  W 121° 44’ 0.1”  Elevation: 137.2 meters 
Location Tularicitos Elementary School grounds.  Suburban. 
Address 35 Ford Rd., Carmel Valley, CA. 93924 
County Monterey 
Representative Area MSA:  Salinas, CA. 

 
Table 2.    Carmel Valley AMS     35 Ford Road, Carmel Valley 

AIRS Site 
Code 

Parameter Parameter 
Code 

POC  Interval 
Code 

Units 
Code 

Method 
Code 

Date Open Date Closed 
 

06-053-0002 03 44201 1 1 008 047 01/01/1982 N/A 
 ATM 62101 1 1 015 040 01/01/1997 N/A 
 WDA 61102 1 1 014 050 07/01/2007 N/A 
 WSA 61101 1 1 012 050 07/01/2007 N/A 
 PM10 (STD) 81102 1 7 001 063 01/01/1992 09/30/2009 
 PM10 (ADT) 85101 1 7 105 063 01/01/1997 09/30/2009 
 PM2.5 FEM 88101 3 1 001 170 01/01/2012 N/A 
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King City 2 (SLAMS) 
 
This station was initially established in 1990 as a SPM station to monitor impacts from a nearby 
power plant.  It was relocated to the city center in 2007, became a SLAMS station, and now 
serves as a population exposure/representative concentration site.  Station funding was, and still 
is, provided by a consortium of organizations including the power plant, oil field interests and 
the District.  The station was previously operated by a contractor, but has now been operated by 
the District since July 1, 2010.  Measurements made at the site include BAM-1020 PM2.5, 
BAM-1020 PM10, O3, WSA, WDA and ATM. This is the southernmost site in the NCCAB 
network.  PM10 data from this site has been used to help develop plans for controlling fugitive 
dust.  This is the southernmost site in the NCCAB network.   
 
King City 2 Site Information 
Site Name King City 2 
AQS ID 06-053-0008 
GIS coordinates N 36° 12’ 32.8”  W 121° 07’ 33.5”  Elevation: 99 meters 
Location San Lorenzo Middle School, residential, suburban. 
Address 415 Pearl St., King City, CA. 93930 
County Monterey 
Representative Area MSA:  Salinas, CA. 

 
Table 3.    King City-2 AMS     415 Pearl Street, King City 

AIRS Site 
Code 

Parameter Parameter 
Code 

POC  Interval 
Code 

Units 
Code 

Method 
Code 

Date Open Date Closed 
 

06-053-0008 03 44201 1 1 008 019 05/25/2007 N/A 
 ATM 62101 1 1 015 040 05/25/2007 N/A 
 WDA 61102 1 1 014 050 05/25/2007 N/A 
 WSA 61101 1 1 012 050 05/25/2007 N/A 
 PM10 (STD) 81102 1 7 001 141 05/25/2007 01/31/2011 
 PM10 (ADT) 85101 1 7 105 141 05/25/2007 01/31/2011 
 PM10 FEM 81102 3 1 001 122 02/01/2011 N/A 
 PM2.5 FEM 88101 3 1 001 170 01/01/2012 N/A 
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Santa Cruz (SLAMS) 
 
Monitoring at this station began in 1996 to assess population exposure in the Santa 
Cruz/Watsonville Metropolitan Statistical Area (MSA).  Santa Cruz is currently the largest city 
in Santa Cruz County and is the second most populated city in the NCCAB.  Data collected 
hourly at this SLAMS site include O3, BAM-1020 PM2.5, WSA, WDA and ATM.  The data 
generally indicate good air quality and meet all state and federal standards for both ozone and 
particulates.   
 
Santa Cruz Site Information 
Site Name Santa Cruz 
AQS ID 06-087-0007 
GIS coordinates N 36° 59’ 2.34”  W 121° 59’ 27.7”  Elevation:  24.4 meters 
Location Office Building 
Address 2544 Soquel Ave., Santa Cruz, CA. 95062 
County Santa Cruz 
Representative Area MSA:  Santa Cruz – Watsonville, CA. 

 
Table 4.    Santa Cruz AMS     777 Soquel Avenue, Santa Cruz 

AIRS Site 
Code 

Parameter Parameter 
Code 

POC  Interval 
Code 

Units 
Code 

Method 
Code 

Date Open Date Closed 
 

06-087-0007 03 44201 1 1 008 047 09/24/1996 N/A 
 ATM 62101 1 1 015 040 01/01/1997 N/A 
 WDA 61102 1 1 014 050 01/01/2012 N/A 
 WSA 61101 1 1 012 050 01/01/2012 N/A 
 PM10 (SDT) 81102 1 7 001 063 10/24/1996 N/A 
 PM10 (ADT) 85101 1 7 105 063 01/01/1997 N/A 
 PM2.5 FRM 88101 1 7 001 117 01/01/1999 12/31/2009 
 PM2.5 FEM 88101 3 1 001 170 01/01/2010 N/A 
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Hollister (SLAMS) 
 
This station was established in 1987 to monitor potential air pollution exposures in the Hollister 
area, the largest and most rapidly growing city in San Benito County.  Data collected hourly at 
this site include O3, FEM BAM-1020 PM10, FEM BAM-1020 PM2.5, WSA, WDA and ATM.  
Hollister is the second highest station on the NCCAB’s ozone monitoring network.  Ozone levels 
at Hollister are impacted by both local sources as well as ozone transported from the San 
Francisco Bay Area Air Basin.  Ozone data from this site have been useful in a number of 
regional photochemical modeling studies including SARMAP and CCOS, as well as, a special 
District-funded project using the BAAQMD’s urban air shed model.  PM10 exceedances at this 
site can occasionally be impacted by wildfire events, although fugitive dust appears to be the 
most common contributor. 
 
Hollister Site Information 
Site Name Hollister 
AQS ID 06-069-0002 
GIS coordinates N 36° 50’ 36.2”  W 121° 21’ 43.8”  Elevation: 134.1 meters 
Location On CDF Station, edger of town. 
Address 1979 Fairview Rd., Hollister, CA. 95023 
County San Benito 
Representative Area MSA:  San Jose – Sunnyvale – Santa Clara, CA. 

 
Table 5.    Hollister AMS     1979 Fairview Road, Hollister 

AIRS Site 
Code 

Parameter Parameter 
Code 

POC  Interval 
Code 

Units 
Code 

Method 
Code 

Date Open Date Closed 
 

06-069-0002 03 44201 1 1 008 047 01/01/1980 N/A 
 ATM 62101 1 1 015 040 01/01/1992 N/A 
 WDA 61102 1 1 014 050 01/01/1992 N/A 
 WSA 61101 1 1 012 050 01/01/1992 N/A 
 PM10 (STD) 81102 2 7 001 063 01/01/1988 01/31/2011 
 PM10 (ADT) 85101 2 7 105 063 01/01/1997 01/31/2011 
 PM10 FEM 81102 3 1 001 122 02/01/2011 N/A 
 PM2.5 FRM 88101 1 7 001 117 01/01/1999 12/31/2009 
 PM2.5 FEM 88101 3 1 001 170 01/01/2010 N/A 
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San Lorenzo Valley Area SPM Network 
 
Felton 
 
 This middle scale station was set up in March of 2013 and ran until April of 2014 for the 
purpose of monitoring PM2.5.  For years, the San Lorenzo Valley has been the source of many 
of the District’s wood smoke complaints.  The sources have primarily been smoke output from 
residential chimneys during the winter months or from outdoor brush burning during the burn 
season.  Monitoring has been carried out at this location during the months of October to April 
during the 2011-2012, 2012-2013, and 2014-2015 winter and burn seasons, and indicated 
significant levels of smoke periodically.  Data collected hourly at this site include FEM BAM-
1020 PM2.5, WSA, WDA and ATM.  The BAM-1020 was put in place to demonstrate the 
accuracy of the E-BAM used at this location.  The station was closed due to a need to reallocate 
resources on April 25, 2014.  The site was reopened temporarily in order to allow for a 
levoglucosan study to be conducted during the 2014-2015 winter season.  Seasonal monitoring at 
this location will continue with E-BAMs as well as Aethelometers (BC and UV-BC, Biomass).  
 
 
San Lorenzo Valley Middle School 
 
 This neighborhood scale station was set up in October of 2014 for the purpose of monitoring 
PM2.5 on a Neighborhood scale with the use of an FEM BAM-1020.  It is intended to become a 
SLAMS site after two years of operation.  The station also provides a good platform for 
conducting special studies such as a levoglucosan study during the 2014/2015 winter season.  
Monitoring has been carried out at this location during the months of October to April during the 
2011-2012, 2012-2013, 2013-2014, and 2014-2015 winter and burn seasons, and indicated 
significant levels of smoke periodically.  Data collected hourly at this site include FEM BAM-
1020 PM2.5,BC, UV-BC, Biomass, WSA, WDA and ATM. 
 
San Lorenzo Valley Middle School Site Information 
Site Name San Lorenzo Valley Middle School 
AQS ID 06-087-1005 
GIS coordinates N 37° 03’ 47.4”  W 122° 04’ 59.1”  Elevation: 109.1 meters 
Location West side of school, next to ball field, north of running track. 
Address 7179 Hacienda Way, Felton, CA. 95018 
County Santa Cruz 
Representative Area MSA:  Santa Cruz – Watsonville, CA. 

 
 
Table 6.    SLVMS AMS     7179 Hacienda Way, Felton 

AIRS Site 
Code 

Parameter Parameter 
Code 

POC  Interval 
Code 

Units 
Code 

Method 
Code 

Date Open Date 
Closed 

 
06-087-1005 PM2.5 FEM 88101 3 1 001 170 10/23/2014 N/A 
 ATM 62101 1 1 015 040 10/23/2014 N/A 
 WDA 61102 1 1 014 050 01/15/2015 N/A 
 WSA 61101 1 1 012 050 10/23/2014 N/A 
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Pinnacles (SPM) 
 
This station was established in 1987 by the National Park Service (NPS) to monitor air quality at 
Pinnacles National Park, a federal Class I protected area and part of the national park monitoring 
network.  Data acquired at this site include O3, WS, WD and T.  In addition, as part of the 
federal Interagency Monitoring of Protected Visual Environments (IMPROVE) program, a wide 
variety of particulate aerosols is monitored for the purpose of assessing visibility trends.  
However, the only parameters reported by the District at this site are O3 and 8HrO3.  Although 
located in a remote unpopulated area, ozone readings at this site are the highest in the District 
and the ozone data are used to establish the NCCAB’s designations in relation to the state and 
federal standards.  CARB’s triennial transport assessments have demonstrated that the cause of 
the high readings at this mountain site is attributable to transport, particularly from the upwind 
San Francisco Bay Area.  Nitrate data from the IMPROVE monitors has also been used in 
District plans to indicate an improving trend, most likely due to regional reductions in motor 
vehicle NOx emissions, as well as controls on stationary sources. 
 
Pinnacles Site Information 
Site Name Pinnacles  
AQS ID 06-069-0003 
GIS coordinates N 36° 29’ 57”  W 121° 10’ 18”  Elevation: 305 meters 
Location National Park 
Address Pinnacles National Park,5000 Hwy 146, Paicines, CA. 95043 
County San Benito 
Representative Area CBSA:  San Jose – Sunnyvale – Santa Clara, CA. 

 
Table 7.    Pinnacles NM AMS     Pinnacles National Park, Paicines 

AIRS Site 
Code 

Parameter Parameter 
Code 

POC  Interval 
Code 

Units 
Code 

Method 
Code 

Date Open Date Closed 
 

06-069-0003 03 44201 1 1 007 019 11/07/1986 N/A 
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Network Analysis 
 
Ambient Air Quality Standards 
 
Ambient air quality standards (AAQS) are set to protect the public from the adverse effects of air 
pollution.  State standards are established to protect public health, including the most sensitive 
members of the population.  National standards include a primary standard to protect public 
health and a secondary standard to protect the public welfare including property, vegetation and 
visibility.  Current State and National AAQS are shown in Table 8.  All components of both the 
state and national standards for a parameter must be met in order for the standard to be attained. 
 
Table 8.    National & State Ambient Air Quality Standards 

Pollutant Averaging 
Time 

California Standards National Standardsa 

ppm μg/m3 Primaryb Secondaryc 
ppm μg/m3 ppm μg/m3 

Ozone 
1 hour 0.09 180     

8 hours 0.070 137 0.075h 147 0.075 147 

Carbon Monoxide 8 hours 9.0 10,000 9 10,000 9.0 10,000 
1 hour 20 23,000 35 40,000 35.0 40,000 

Nitrogen Dioxide Annual 0.030 57 0.053 100 0.053 100 
1 hour 0.18 339 0.100 188   

Sulfur Dioxide Annual   0.03 80   
 24 hours 0.04 105 0.14 365   
 3 hours     0.5 1,300 
 1 hour 0.25 655     

Respirable 
Particulate Matter 

(PM10)d 

Annual  20     

24 hours  50  150  150 

Fine Particulate 
Matter (PM2.5)e 

Annual  12  12  15 
24 hours    35  35 

Lead 

Quarterly    1.5  1.5 
30-day Avg.  1.5     

Rolling 3 
Month Avg.    0.15  0.15 

Sulfate 24 hours  25     
Hydrogen Sulfide 1 hour 0.03 42     

Vinyl Chloride 24 hours 0.010 26     

Visibility Reducing 
Particles 8 hours 

Extinction of 0.23 per km 
statewide, and extinction of 
0.07 per km at Lake Tahoe 

Basin. 
    

a  National standards, other than ozone and those based on annual averages, are not to be exceeded more 
than once a year. 

b  Designed to protect human health with an adequate margin of safety 
c  Designed to protect public welfare (i.e., prevent damage to vegetation, property, visibility) 

(Adapted from CARB’s 06/04/13 chart) 
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Number of Instruments per Site 
 
The District’s sites are ranked here according to the number of monitoring instruments currently 
in operation at each station as of January 1st, 2015 (Table 9).  Sites which have the same number 
of instruments are ranked the same, regardless of the types of monitoring instruments or site 
descriptions (SLAMS or SPM).  These rankings are based on the data shown in Tables 1-7. 
 
Table 9    Ranking Based on Number of Parameters 

Ranking Site AIRS 
Site Code 

Number of 
Instruments 

Instrument Types 

1 Salinas 3 06-053-1003 8 O3, NO/NO2/NOx, CO, PM2.5 R&P FRM, PM2.5 
BAM-1020 FEM, WSA, WDA, & ATM. 

2 Hollister 06-087-0002 6 O3, PM10 BAM-1020 FEM, PM2.5 BAM-1020 
FEM, WSA, WDA, and ATM. 

2 King City 2 06-053-0008 6 O3, PM10 BAM-1020 FEM, PM2.5 BAM-1020 
FEM, WSA, WDA, and ATM. 

3 Santa Cruz 06-087-0007 5 O3, PM2.5 BAM-1020 FEM, WSA, WDA, and 
ATM. 

3 Carmel 
Valley 

06-053-0002 5 O3, PM2.5 BAM-1020 FEM, WSA, WDA, and 
ATM. 

4 SLVMS 06-087-1005 4 PM2.5 BAM-1020 FEM, WSA, WDA, and ATM. 
 
 
Monitoring Periods for Criteria Pollutants 
 
The District’s sites are ranked here according to the length of time that certain criteria pollutants 
were monitored at each station as of January 1st, 2015 (Table 10).  These rankings are based on 
the data shown in Tables 1-7. 
 
Table 10    Ranking Based on Monitoring Time 

O3 Ranking Site Date Open Date Closed # Years Open 
1 Hollister 01/01/1980 N/A 35 
2 Carmel Valley 01/01/1982 N/A 33 
3 Santa Cruz 09/24/1996 N/A 19 
4 Salinas 3 12/31/1999 N/A 15 
5 King City 2 05/25/2007 N/A 8 

PM10 FEM Ranking     
1 Hollister 01/01/1988 N/A 27 
2 King City 2 05/25/2007 N/A 8 

PM2.5 FEM Ranking     
1 Salinas 3 01/01/2010 N/A 5 
1 Santa Cruz 01/01/2010 N/A 5 
1 Hollister 01/01/2010 N/A 5 
2 Carmel Valley 01/01/2012 N/A 3 
2 King City 2 01/01/2012 N/A 3 
3 SLVMS 10/23/2014 N/A 0 
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District Design Values and Their Relationships to the National AAQS (Ozone) 
 
Table 11 depicts five years of National 8-Hour Ozone Design Values for the sites that are currently 
operating in 2015.  Figure 3 shows the National 8-Hour trends from 2010 - 2014.  This data was 
taken from CARB’s data and statistics website at http://www.arb.ca.gov/adam/.  The 8-Hour 
design values of the District’s ozone monitors currently cluster around 0.058ppm and fall 
comfortably short of the National Standard.  However, the National Parks Service Special Purpose 
Monitor at Pinnacles National Park continues to have the highest Design Value in the NCCAB.  
The current Design Value is 0.070 ppm which has been stable since 2011 and is again well within 
the National Standard.  All monitors have been in place at most of the sites in the NCCAB for long 
periods of time and have been useful for both modeling and for looking at long term trends, 
therefore the District has no current plans to change its ozone monitoring network. 
 
Table 11.    National 8-Hour Ozone Design Values 

 
 
Figure 3.    5 Year Trend of National 8 Hour Design Values 

 

District Design Values and Their Relationships to the National AAQS (PM2.5) 
 
Table 12 and Figure 4 depict the National Annual Design Value trends, while Table 13 and Figure 
5 depict the National 24 Hour Design Value trends, from 2010-2014, for the sites currently 
operating in 2015.  These annual values for all three stations are all about half of the AAQS.  This 
data was taken from ARB’s data and statistics website at http://www.arb.ca.gov/adam/.  PM2.5 
monitoring at the Salinas, Santa Cruz, and Hollister Monitors are required and funded by the EPA.  
PM2.5 monitors were installed at Carmel Valley and King City as part of a permanent smoke 
monitoring network at all monitoring sites in response to the huge wildfires that occurred in the 

http://www.arb.ca.gov/adam/
http://www.arb.ca.gov/adam/
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Los Padres National Forest in 2008.  The San Lorenzo Valley Middle School site in Felton was 
established late in 2014 for the purpose of long term monitoring of winter wood smoke which is a 
problem in this area.  There will be no Design Value data for this site until 2018 although it is 
expected to be higher than the other sites due to local wood burning issues.  
 
Table 12.    National Annual Standard Design Value 
Monitoring Sites 2010 2011 2012 2013 2014
Carmel Valley 6.1
King City 2 5.5
Salinas 3 6.5 6.3 6.2 6.3 5.7
Hollister 6.1 5.7 5.6 5.7 5.4
Santa Cruz 6.3 6.3 6.3 6.4 6.1
National Standard 12 12 12 12 12  
 
Figure 4.    5 Year Trend of National PM2.5 Annual Design Value 

 
 
Table 13.    National 24-Hour Standard Design Value 
Monitoring Sites 2010 2011 2012 2013 2014
Carmel Valley 13
King City 2 13
Salinas 3 14 14 14 14 14
Hollister 15 15 14 14 13
Santa Cruz 12 13 13 13 13  
 
Figure 5.    5 Year Trend of National PM2.5 24 Hour Design Value 
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District Monitor Values and Their Relationships to the National AAQS (PM10) 
 
Tables 14 and 15 summarize the estimated number of days above the National 24 Hour PM10 
standard and the National PM10 24-Hour Averages (see figure 6) from 2010-2014, for the sites 
that are currently operating in 2015.  Both King City and Hollister fall well below the national 
standard.  Both sites however, will be maintained in the foreseeable future for different reasons.  
The King City monitor often exceeds the current state standards for PM10 (24-Hour average of 
50µg/m3) while the Hollister monitor is in place to help meet MSA requirements for San 
Jose/Santa Clara/Sunnyvale.  This data was taken from CARB’s data and statistics website at 
http://www.arb.ca.gov/adam/. 
 
Table 14.    Estimated Number of Days Above the National 24-Hour PM10 Standard 
Monitoring Sites 2010 2011 2012 2013 2014
King City 2 0 0 0 0 0
Hollister 0 0 0 0 0  
 
Table 15.    High National 24-Hour PM10 Average 
Monitoring Sites 2010 2011 2012 2013 2014
King City 2 53 76.8 97.4 78.2 99.2
Hollister 34 23 105 98.4 48.4  
 
Figure 6.    5 Year Trend of Highest PM10 24-Hour Averages 
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The Ambient Air Monitoring Network 
 
The District’s static long-term ambient air monitoring site locations (Figure 1) described in both 
the District’s Network Plan and this Network Assessment is meeting the District’s needs as it 
currently exists.  The criteria pollutant monitoring for PM10, PM2.5, and ozone also meet the 
District’s current needs and regulatory requirements as described in the preceding section of this 
Assessment.  The District is currently looking into shutting down the CO and NO/NO2/NOx 
monitors in Salinas.  The reason for this is that they were put in place under the conditions of a 
permit.  The permit has undergone review and a decision is being made whether or not these 
monitors are needed.  In addition, the population within the Salinas MSA is not high enough to 
require these monitors. 
The San Lorenzo Valley Network 
 
The San Lorenzo Valley Area (Figure 7) in Santa Cruz county suffers from poor air quality during 
the winter season as a result of wood smoke emissions from home heating  The topography of the 
land plays a large role in this problem as well as the unavailability of gas lines into many 
residential areas.  The wood smoke pattern varies both spatially and temporarily, and it is likely to 
change over time.  Since 2011 the District has deployed a SPM network of continuous Pm2.5 
monitors (Ebams) to learn about the magnitude of the problem. After several years of monitoring, 
the need for a long-term stationary site has become apparent. The District selected the San Lorenzo 
Valley Middle School as the best location for a long-term monitor to measure a neighborhood 
scale area which is expected to show more stable changes of the air quality in the area over time.  
Figures 7-10 depict the patterns that have been observed in the San Lorenzo Valley area during the 
past four winter seasons. 
 
Figure 7. 
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Figure 8 

 
 
 
Figure 9. 
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Figure 10.  

 
 
(Note:  STA denotes voluntary Spare the Air Days) 
 
  Some San Lorenzo Valley residents proposed that the actual source of PM2.5 is vehicle traffic 
and diesel emissions in particular.  The District reviewed the monitoring data collected to evaluate 
this concern.  Staff compared air temperature and wind speed with PM2.5 concentrations and 
found some interesting patterns (see Figures 11 and 12).  The PM2.5 concentrations increase when 
the temperature drops in the evening and decrease when the temperature rises during the day.  If 
elevated PM2.5 concentrations were caused by traffic, we would expect to see the highest 
concentrations during peak traffic periods in the morning and evening.   A similar pattern between 
wind speed and PM2.5 is apparent as midday breezes clear smoke out of the area (see Figure 12).  
Figures 11 & 12 seem to signify that wood burning is the source of PM2.5 in this area. 
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Figure 11. 
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Figure 12. 
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Aethelometers have also been deployed at the Cal-Fire and San Lorenzo Valley Middle School 
Sites to look at components of wood smoke and will continue to be used at the District’s discretion 
in this manner (see Figure 13).  These monitors provide additional supporting data for the 
conclusion that the elevated PM2.5 concentrations are from wood smoke. 
 
Figure13. 
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A levoglucosan study in combination with aethelometer monitoring was conducted at both the Cal-
Fire and San Lorenzo Valley Middle School Sites in Felton to confirm that wood burning is the 
source of PM2.5 in the area (Figures 14-17).  The two graphs showing the levoglucosan study 
results contain data points representing 24-hour filter results with a corresponding 24-hour average 
for PM2.5 on that collection day (see Figures 14&16).  The connecting lines are put in place to 
illustrate patterns in the concentrations.  The aethelometer and EBAM data  are continuous data 
except where missing due to instrument problems (see Figures 15&17). 
 
Figure 14. 
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Figure 15. 
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Figure 16. 
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Figure 17. 

 
 
Both levoglucosan and UVPM are indicators of wood burning.  The data collected and depicted in 
Figures 14-17 show a strong correlation between these components and overall PM2.5 
concentrations which confirms wood burning as the local particulate source.  Additionally, the good 
correlation of the smoke specific analytes from the temporary filter based measurements and aethelometer 
measurements will add confidence that future high values from the aethelometer are likely due to residential 
wood smoke.  It is expected that as monitoring continues while District programs are put in place, a 
decrease in PM2.5 over time will be observed in the San Lorenzo Valley area.  As this happens 
and as wood smoke patterns shift throughout the San Lorenzo Valley, E-BAMs will continue to 
show their versatility and value as a tool for smoke monitoring in this area. 
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