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California Air Basins

California contains a wide variety of climates, physical features, and
emission sources. This variety makes the task of improving air qual-
ity complex, because what works in one area may not be effective
in another area. To better manage common air quality problems,
California is divided into 15 air basins, as shown in Figure 1-3 and

Table 1-1. The ARB established the initial air basin boundaries dur- . . . .
ing 1968. California Air Basins

An air basin generally has similar meteorological and geographical
conditions throughout the region. To the extent possible, the air basin
boundaries follow political boundary lines and are defined to include
both the source area and the receptor area. However, air masses can
move freely from basin to basin. As a result, pollutants such as ozone
and PM, as well as their precursors, can be transported across air
basin boundaries, and interbasin transport is dealt with in air qual-
ity programs. Although established in 1968, the air basin boundaries
have been changed several times over the years, to provide for better
air quality management.

Figure 1-3




List of Counties in Each Air Basin

Great Basin Valleys Air Basin
B Alpine

E Inyo

®E Mono

Lake County Air Basin
B Lake

Lake Tahoe Air Basin
B El Dorado (portion)
B Placer (portion)

Mojave Desert Air Basin
B Kern (portion)

B Los Angeles (portion)

B Riverside (portion)

B San Bernardino (portion)

Mountain Counties Air Basin
Amador

Calaveras

El Dorado (portion)
Mariposa

Nevada

Placer (portion)

Plumas

Sierra

Tuolumne

Table 1-1

North Central Coast Air Basin
B Monterey

B San Benito

B Santa Cruz

North Coast Air Basin
B Del Norte

B Humboldt

B Mendocino

B Sonoma (portion)

B Trinity

Northeast Plateau Air Basin
B Lassen

B Modoc

m Siskiyou

Sacramento Valley Air Basin
B Butte

Colusa

Glenn

Placer (portion)

Sacramento

Shasta

Solano (portion)

Sutter

Tehama

Yolo

Yuba
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List of Counties in Each Air Basin

Salton Sea Air Basin South Central Coast Air Basin
B Imperial B San Luis Obispo
B Riverside (portion) B Santa Barbara
B \entura
San Diego Air Basin
m San Diego South Coast Air Basin
B Los Angeles (portion)
San Francisco Bay Area Air Basin m Orange
B Alameda B Riverside (portion)
B Contra Costa B San Bernardino (portion)
B Marin
® Napa
B San Francisco
B San Mateo
m Santa Clara
B Solano (portion)
B Sonoma (portion)

San Joaquin Valley Air Basin
B Fresno

Kern (portion)

Kings

Madera

Merced

San Joaquin

Stanislaus

Tulare

Table 1-1 (continued)




Criteria Air Pollutants

National Ambient Air Quality Standards and Designations

Very simply, an ambient air quality standard is the definition of
“clean air.” More specifically, a standard establishes the concentration
above which the pollutant is known to cause adverse health effects
to sensitive groups within the population, such as children and the
elderly. Both California and the federal government have adopted
health-based standards for the criteria pollutants, which include but
are not limited to ozone, PMqg, PM55, CO, and lead. U.S. EPA
recently revised the national PM, ozone, lead, NO,, and SO, stan-
dards. Information on all of the new standards can be found on the
U.S. EPA's website at www.epa.gov/airquality/urbanair/, click on the pol-
lutant of interest and select “Regulatory Actions”.

An abbreviated list of the national ambient air quality standards can
be found on page 1-23, while a complete list can be found on the
ARB website at www.arb.ca.gov/research/aaqs/aags.htm. In general, the
air quality standards are expressed as a measure of the amount of pol-
lutant per unit of air. For example, the PM standards are expressed as
micrograms of particulate matter per cubic meter of air (ug/m3) and
the ozone standards are expressed in parts per million (ppm).

Designations

Both the California and federal governments use monitoring data to
designate areas according to their attainment status for most of the
pollutants with ambient air quality standards. The purpose of the
designations is to identify those areas exceeding air quality standards
and thereby initiate planning efforts to achieve air quality levels pro-
tective of public health. There are three basic designation categories:
nonattainment, attainment, and unclassified. Historically, California
standards have been more stringent than federal standards. However,
U.S. EPA has recently tightened federal standards for a number of

pollutants. This has resulted in both state and federal standards being
similar in their ability to protect human health.

A nonattainment designation indicates that the air quality violates an
ambient air quality standard. Although a number of areas may be
designated as nonattainment for a particular pollutant, the severity of
the problem can vary greatly. To identify the severity of the problem
and the extent of planning required, ozone and PM nonattainment
areas are assigned a classification that is commensurate with the
severity of their air quality problem (e.g., moderate, serious, severe).

In contrast to nonattainment, an attainment designation indicates that
the air quality does not violate the established standard. Under the
federal Clean Air Act, nonattainment areas that are redesignated as
attainment must develop and implement maintenance plans designed
to assure continued compliance with the standard.

Finally, an unclassified designation indicates that there are insuf-
ficient data for determining attainment or nonattainment. The
U.S. EPA combines unclassified and attainment into one designation
for ozone, PM;g5, PM5 5 and CO. More detailed information on the
area designation categories can be found on the ARB’s website at
www.arb.ca.gov/desig/desig. htm.
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Ozone

Ozone, a colorless gas which is odorless at ambient levels, is the chief
component of urban smog. Ozone is not directly emitted as a pol-
lutant, but is formed in the atmosphere when hydrocarbon and NO,
precursor emissions react in the presence of sunlight. Meteorology
plays a major role in ozone formation. Generally, low wind speeds
or stagnant air, coupled with warm temperatures and cloudless skies
provide the optimum conditions for ozone formation. As a result,
summer is generally the peak ozone season. Because of the reaction
time involved, peak ozone concentrations often occur far downwind
of the precursor emissions. Therefore, ozone is a regional pollutant
that often impacts a large area.

The ARB and U.S. EPA are required to periodically review its air
quality standards and the most recent health studies to ensure that
the standards are adequately protective of human health. Air quality
standards have become more stringent over time as new studies have
shown adverse impacts at lower concentration levels.

In 1997, U.S. EPA made a fundamental change to the ozone stan-
dard, moving from a 1-hour averaging time to an 8-hour averaging
time. The 8-hour standard is designed to protect against the chronic
health effects of day-long exposures to unhealthy concentrations.

On March 12, 2008, U.S. EPA completed their review of the most cur-
rent health studies and concluded that the level of the national ozone
standard at 0.08 ppm was not sufficiently protective of human health.
They subsequently adopted a new standard of 0.075 ppm. It has trig-
gered a new set of planning requirements which build upon previous
SIP efforts. For more information on the new national ozone standard,
please refer to the U.S. EPA's webpage at www.epa.gov/air/ozonepollution/
actions.html.

National Ozone Standard:
0.075 ppm for 8 hours,
not to be exceeded,

based on the fourth highest
concentration averaged
over three years.

Establishing a more stringent (health-protective) standard means that
more areas are identified as having unhealthy air, there are a greater
number of days when concentrations exceed the standard, and con-
centrations have to be reduced by a greater percentage in order to
meet the more stringent standard. Although air quality standards
change over time, changing the level of a standard does not negate
the progress already made. It does, however, change the target used to
judge compliance.

Change in Federal Ozone Standards over time

Pollutant Year Averaging Time Standard
1979 1-Hour 0.12 ppm
Ozone 1997 8-Hour 0.08 ppm
2008 8-Hour 0.075 ppm
Table 1-2




Ozone - National 8-Hour Area Designations

There are two designation categories for ozone — attainment/unclas-
sified and nonattainment. Figure 1-4 shows the designations for the
national 8-hour standard, which were effective as of April 30, 2012.
An area violates the national 8-hour ozone standard if the fourth
highest 8-hour concentration averaged over a three-year period
exceeds the level of the standard at any monitoring site in the region.
There are 15 nonattainment areas in California, including the State’s
five largest urban areas. In addition, a number of smaller counties and
rural areas exceed the standard.

The following areas were designated as nonattainment for the revised
national 8-hour ozone standard by the U.S. EPA.

e Calaveras County

e Chico (Butte County)

= Imperial County

= Kern County (Eastern Kern)

= Los Angeles-San Bernardino Counties (West Mojave Desert)
« Los Angeles-South Coast Air Basin

e Mariposa County

e Nevada County (Western part)

= Riverside County (Coachella Valley)

e Sacramento Metropolitan (includes portions of El Dorado,
Placer, and Yolo-Solano Counties)

e San Diego County

= San Francisco Bay Area

= San Joaquin Valley

e San Luis Obispo County (Eastern San Luis Obispo)
= Tuscan Buttes

= \entura County

Ozone Designations

National 8-Hour

[:I Unclassified/Attainment

I:l Nonattainment

e Air Basin
County

o~

7 d

Figure 1-4
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Particulate Matter (PM, 5)

Exposure to PM aggravates a number of respiratory illnesses and
may even cause early death in people with existing heart and lung
disease. Both long-term and short-term exposure can have adverse
health impacts. All particles with a diameter of 10 microns or
smaller (PMjg) are harmful. PM;g includes the subgroup of finer
particles with a diameter of 2.5 microns or smaller (PM, 5). These
finer particles pose an increased health risk because they can deposit
deep in the lungs and contain substances that are particularly harm-
ful to human health.

PM is a mixture of substances that includes elements such as carbon
and metals; compounds such as nitrates, sulfates, and organic com-
pounds; and complex mixtures such as diesel exhaust and soil. These
substances may occur as solid particles or liquid droplets. Some par-
ticles are emitted directly into the atmosphere. Others, referred to
as secondary particles, result from gases that are transformed into
particles through physical and chemical processes in the atmosphere.

Sources of fine particles include all types of combustion activities
(motor vehicles, power plants, wood burning, cooking, etc.) and cer-
tain industrial processes. Particles with diameters between 2.5 and
10 micrometers are referred to as “coarse.” Sources of coarse par-
ticles include crushing or grinding operations, and dust from paved
or unpaved roads. Other particles may be formed in the air from the
chemical reactions of gases. They are indirectly formed when gases
from burning fuels react with sunlight and water vapor. These can
result from fuel combustion in motor vehicles, at power plants, and
in other industrial processes.

EPA issued the fine particle standards in 1997 after evaluating hun-
dreds of health studies and conducting an extensive peer review pro-
cess. The 1997 annual standard was established at a level of 15 ug/ms3,
based on the 3-year average of annual mean PM, 5 concentrations.

National PM, 5 Standards:
35 pg/ms3 for 24 hours based on the
98th percentile concentration averaged

over three years, not to be exceeded and
12 pg/m3 annual arithmetic mean
averaged over 3 years, not to be exceeded.

The 1997 24-hour standard was established at a level of 65 ug/ms3,
determined by the 3-year average of the annual 98th percentile con-
centrations.

The agency modified the standards in 2006, when they reaffirmed
the 15 ug/m3 annual standard and lowered the 24-hour standard from
65 wg/m3 to 35 ug/m3. On December 14, 2012, EPA strengthened
the annual standard for fine particles to 12.0 ug/m3 and retained the
24-hour fine particle standard of 35 ug/ms3.

Change in Federal PM, 5 Standards over time

Pollutant Year Averaging Time Standard
1997 Annual 15.0 ug/m3
24-Hour 65 ug/m3
PM2 5
2006 24-Hour 35 ug/ms3
2012 Annual 12 ug/ms3
Table 1-3




PM,; - National Area Designations

The U.S. EPA promulgated first time area designations for the 1997
annual PM, 5 standard in early 2005. The San Joaquin Valley and
South Coast air basins were the only two areas designated as non-
attainment. An area violates the annual PM, 5 standard when the
3-year annual average exceeds 15.0 ug/m3 at any one site.

U.S. EPA promulgated area designations for the recently tightened
24-hour PM, 5 standard which was effective in Spring 2009. An area
violates the 24-hour standard when the 3-year average of the 98th
percentile concentrations exceeds 35 ug/m3 at any one site. Figure 1-5
shows the areas that are designated nonattinment for the 24-hour and
annual PM, 5 standard. However, all areas except South Coast, San
Joaquin Valley, and Imperial now record design values meeting the
standard.

The following areas were designated as nonattainment for the revised
National 24-hour PM, 5 standard by the U.S. EPA.

= Butte County AQMD (partial)
= Imperial County APCD (partial)
e South Coast AQMD

e Sacramento Metropolitan nonattainment area (includes por-
tions of El Dorado, Placer, and Yolo-Solano Counties)

= Bay Area AQMD
e San Joaquin Valley APCD
= Feather River AQMD (partial)

The designation process for the revised annual PM, 5 standard will be
finalized in early 2015.

National
PM, s Designations

l:] Unclassified/Attainment
l:l Nonattainment (24-Hour)

m Nonattainment (Annual)

e Air Basin

County

¢

Figure 1-5
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Carbon Monoxide

CO is a colorless and odorless gas that is directly emitted as a by-
product of combustion. The highest concentrations are generally
associated with cold stagnant weather conditions that occur during
winter. In contrast to ozone, which tends to be a regional pollutant,
CO problems tend to be localized. All of California complies with
State and federal CO standards.

Nitrogen Dioxide

NO, is one of a group of highly reactive gases known as “oxides of
nitrogen (NO,).” NO, is the component of greatest interest and the
indicator for the larger group of nitrogen oxides. It forms quickly
from emissions from cars, trucks and buses, powerplants, and off-road
equipment. It is also linked to the formation of ground-level ozone,
fine particle pollution, and a number of adverse affects on the respi-
ratory system. On January 22, 2010 the U.S. EPA finalized revisions
to the 1-hour NO, standard, lowering the level to 100 ppb. This level
defines the maximum allowable concentration anywhere in an area. It
will protect against adverse health effects associated with short-term
exposure to NO,, including respiratory effects that can result in hos-
pitalization. All of California complies with federal NO, standards.

Sulfur Dioxide

SO, is one of a group of highly reactive gases known as “oxides of
sulfur (SOy).” The largest sources are from fossil fuel combustion at
power plants and other industrial facilities. SO, is linked with a num-
ber of adverse affects on the respiratory system. On June 2, 2010 the
U.S. EPA finalized revisions to the 1-hour SO, standard, lowering the
level to 75 ppb. U.S. EPA’s evaluation of the scientific information
and the risks posed by breathing SO, indicate that this new 1-hour
standard will protect public health by reducing people’s exposure to
high short-term (5-minutes to 24-hours) concentrations of SO,. All
of California complies with federal SO, standards.

National CO Standards:
35 ppm for 1 hour and
9 ppm for 8 hours,
neither to be exceeded

more than once per year.

National NO, Standards:
100 ppb for 1 hour and

53 ppb annually,
not to be exceeded
more than once per year.

National SO, Standards:
75 ppb for 1 hour and
50 ppb for 3 hours,

not to be exceeded

more than once per year.




National Ambient Air Quality Standards

. . National Standards?
Pollutant Averaging Time .
Primary?2 Secondary3
1 Hour — —
Ozone (O,) :
8 Hour 0.075 ppm Same as Primary Standard
Particulate Matter (PM;) 24 Hour 150 ug/m3 Same as Primary Standard
Fine Particulate Matter 24 Hour 35 ug/m3 Same as Primary Standard
(PM2 5) Annual Arithmetic Mean 12 ug/m3 15 ug/m3
. 8 Hour 9 ppm
Carbon Monoxide (CO) —
1 Hour 35 ppm
. o Annual Arithmetic Mean 53 ppb Same as Primary Standard
Nitrogen Dioxide (NO,)
1 Hour 100 ppb —
L. 3 Hour — 0.5 ppm
Sulfur Dioxide (SO,)
1 Hour 75 ppb —
Lead Rolling 3 Month Average 15 ug/ms3 Same as Primary Standard

1. National standards (other than ozone, particulate matter, and those based on annual averages or annual arithmetic mean) are not to be exceeded more than once a year. The ozone standard is attained when the fourth highest eight hour concentration in a year, averaged over three years, is equal to or less
than the standard. For PM;, the 24 hour standard is attained when the expected number of days per calendar year with a 24-hour average concentration above 150 pg/ms3 is equal to or less than one. For PM, s, the 24 hour standard is attained when 98 percent of the daily concentrations, averaged over
three years, are equal to or less than the standard. Contact U.S. EPA for further clarification and current federal policies.

. National Primary Standards: The levels of air quality necessary, with an adequate margin of safety to protect the public health.

3. National Secondary Standards: The levels of air quality necessary to protect the public welfare from any known or anticipated adverse effects of a pollutant.

N

Table 1-4
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Web Resources (www.arb.ca.gov/californiaalmanac)

Much of the information used to develop the Almanac is accessible through a variety of databases and tools available on the ARB website at

www.arb.ca.gov/californiaalmanac.

Data

Real-time Air Quality Data - Air Quality and Meteorological
Information System (AQMIS2) - Allows access to near real-time air
quality and meteorological data. These data are available in tabular
summary reports.

Historical Air Quality Data - Aerometric Data Analysis and
Management System (IADAM) - Allows access to historical data (data
for record) in tabular summary reports or displayed as graphs.

Emission Inventory Data - Allows access to historical and projected
emissions, vehicle activity, and human population. Data are available
for 2012, as well as for the years 2000-2035 at five year intervals.

Facility Search Engine - Allows users to locate criteria or toxics emis-
sions data for a specific facility.

Top 25 Source Categories - Provides users with emissions for the
top 25 highest emitting source categories by geographic area.

EMFAC - EMFAC2011 is ARB’s official model for estimating emis-
sions from on-road cars, trucks, and buses in California. The web-
based EMFAC emission database provides annual and seasonal esti-
mates for VMT, vehicle population, trips and emissions by vehicle
type for years 1990-2035.

Information

Area Designations - Provides information regarding the designation
of areas in California with respect to the State ambient air quality
standards.

Air Quality Standards - Provides information on State and national
air quality standards.

Central California Air Quality Studies (CCAQS) - Comprises two
studies with the goal of providing an improved understanding of PM
and visibility in central California.

Climate Change - Information regarding ARB’s Climate Change
Program.

Goods Movement Plan (GMP) - Presentation materials and policy
information on California’s Goods Movement Plan.

Community Health - Provides information on Community Health
progams in place.

Air Quality Data Monitoring Sites - Air monitoring web site with
access to the most recent quality assurance information on any par-
ticular air monitoring site. This information consists of pollutants
monitored, location, operation information, and photos of the site,
if available.
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