
 

A. Air Quality 

A.1 POLLUTANTS AND EFFECTS 

Ozone. O3 is a colorless gas that is formed in the atmosphere when volatile organic compounds 
(VOCs), sometimes referred to as reactive organic gases (ROGs), and NOx react in the 
presence of ultraviolet sunlight. O3 is not a primary pollutant; it is a secondary pollutant 
formed by complex interactions of two pollutants directly emitted into the atmosphere. The 
primary sources of VOCs and NOx, the precursors of O3, are automobile exhaust and industrial 
sources. Meteorology and terrain play major roles in O3 formation and ideal conditions occur 
during summer and early autumn, on days with low wind speeds or stagnant air, warm 
temperatures, and cloudless skies. Short-term exposures (lasting for a few hours) to O3 at 
levels typically observed in Southern California can result in breathing pattern changes, 
reduction of breathing capacity, increased susceptibility to infections, inflammation of the lung 
tissue, and some immunological changes. 

Nitrogen Dioxide. Most NO2, like O3, is not directly emitted into the atmosphere but is formed 
by an atmospheric chemical reaction between nitric oxide (NO) and atmospheric oxygen. NO 
and NO2 are collectively referred to as NOx and are major contributors to O3 formation. High 
concentrations of NO2 can cause breathing difficulties and result in a brownish-red cast to the 
atmosphere with reduced visibility. There is some indication of a relationship between NO2 
and chronic pulmonary fibrosis and some increase in bronchitis in children (2 and 3 years old) 
has also been observed at concentrations below 0.3 parts per million by volume (ppm). 

Carbon Monoxide. CO is a colorless and odorless gas formed by the incomplete combustion 
of fossil fuels. CO is emitted almost exclusively from motor vehicles, power plants, refineries, 
industrial boilers, ships, aircraft, and trains. In urban areas, such as the project location, 
automobile exhaust accounts for the majority of CO emissions. CO is a non-reactive air 
pollutant that dissipates relatively quickly; therefore, ambient CO concentrations generally 
follow the spatial and temporal distributions of vehicular traffic. CO concentrations are 
influenced by local meteorological conditions; primarily wind speed, topography, and 
atmospheric stability. CO from motor vehicle exhaust can become locally concentrated when 
surface-based temperature inversions are combined with calm atmospheric conditions, a 
typical situation at dusk in urban areas between November and February. The highest levels of 
CO typically occur during the colder months of the year when inversion conditions are more 
frequent. In terms of health, CO competes with oxygen, often replacing it in the blood, thus 
reducing the blood’s ability to transport oxygen to vital organs. The results of excess CO 
exposure can be dizziness, fatigue, and impairment of central nervous system functions. 

Sulfur Dioxide. SO2 is a colorless, pungent gas formed primarily by the combustion of sulfur-
containing fossil fuels. Main sources of SO2 are coal and oil used in power plants and 
industries; as such, the highest levels of SO2 are generally found near large industrial 
complexes. In recent years, SO2 concentrations have been reduced by the increasingly 
stringent controls placed on stationary source emissions of SO2 and limits on the sulfur content 
of fuels. SO2 is an irritant gas that attacks the throat and lungs and can cause acute respiratory 
symptoms and diminished ventilator function in children. SO2 can also yellow plant leaves and 
erode iron and steel. 



 

Particulate Matter. Particulate matter pollution consists of very small liquid and solid particles 
floating in the air, which can include smoke, soot, dust, salts, acids, and metals. Particulate 
matter can form when gases emitted from industries and motor vehicles undergo chemical 
reactions in the atmosphere. PM2.5 and PM10 represent fractions of particulate matter. Fine 
particulate matter, or PM2.5, is roughly 1/28 the diameter of a human hair. PM2.5 results from 
fuel combustion (e.g., motor vehicles, power generation, and industrial facilities), residential 
fireplaces, and wood stoves. In addition, PM2.5 can be formed in the atmosphere from gases 
such as sulfur oxides (SOx), NOx, and VOC. Inhalable or coarse particulate matter, or PM10, is 
about 1/7 the thickness of a human hair. Major sources of PM10 include crushing or grinding 
operations; dust stirred up by vehicles traveling on roads; wood burning stoves and fireplaces; 
dust from construction, landfills, and agriculture; wildfires and brush/waste burning; industrial 
sources; windblown dust from open lands; and atmospheric chemical and photochemical 
reactions. 

PM2.5 and PM10 pose a greater health risk than larger-size particles. When inhaled, these tiny 
particles can penetrate the human respiratory system’s natural defenses and damage the 
respiratory tract. PM2.5 and PM10 can increase the number and severity of asthma attacks, cause 
or aggravate bronchitis and other lung diseases, and reduce the body’s ability to fight 
infections. Very small particles of substances, such as Pb, sulfates, and nitrates, can cause lung 
damage directly or be absorbed into the blood stream, causing damage elsewhere in the body. 
Additionally, these substances can transport absorbed gases, such as chlorides or ammonium, 
into the lungs, also causing injury. Whereas PM10 tends to collect in the upper portion of the 
respiratory system, PM2.5 is so tiny that it can penetrate deeper into the lungs and damage lung 
tissues. Suspended particulates also damage and discolor surfaces on which they settle, as well 
as produce haze and reduce regional visibility. 

Lead. Lead in the atmosphere occurs as particulate matter. Sources of lead include leaded 
gasoline, the manufacturing of batteries, paint, ink, ceramics, and ammunition and secondary 
lead smelters. Prior to 1978, mobile emissions were the primary source of atmospheric lead. 
Between 1978 and 1987, the phase-out of leaded gasoline reduced the overall inventory of 
airborne lead by nearly 95 percent. With the phase-out of leaded gasoline, secondary lead 
smelters, battery recycling, and manufacturing facilities are becoming lead-emission sources of 
greater concern. 

Prolonged exposure to atmospheric lead poses a serious threat to human health. Health effects 
associated with exposure to lead include gastrointestinal disturbances, anemia, kidney disease, 
and in severe cases, neuromuscular and neurological dysfunction. Of particular concern are 
low-level lead exposures during infancy and childhood. Such exposures are associated with 
decrements in neurobehavioral performance including intelligence quotient performance, 
psychomotor performance, reaction time, and growth. 

Toxic Air Contaminants. A substance is considered toxic if it has the potential to cause 
adverse health effects in humans, including increasing the risk of cancer upon exposure, or 
acute and/or chronic noncancer health effects. A toxic substance released into the air is 
considered a toxic air contaminant (TAC). Examples include certain aromatic and chlorinated 
hydrocarbons, certain metals, diesel particulate matter, and asbestos. TACs are generated by a 
number of sources, including stationary sources such as dry cleaners, gas stations, combustion 
sources, and laboratories; mobile sources such as automobiles; and area sources such as 
landfills. Adverse health effects associated with exposure to TACs may include carcinogenic 



 

(i.e., cancer-causing) and noncarcinogenic effects. Noncarcinogenic effects typically affect one 
or more target organ systems and may be experienced either on short-term (acute) or long-term 
(chronic) exposure to a given TAC. 

A.2 REGULATORY SETTING 

FEDERAL  
The federal Clean Air Act (CAA), passed in 1970 and last amended in 1990, forms the basis 
for the national air pollution control effort. The Environmental Protection Agency (EPA) is 
responsible for implementing most aspects of the CAA, including the setting of National 
Ambient Air Quality Standards (NAAQS) for major air pollutants, hazardous air pollutant 
standards, approval of state attainment plans, motor vehicle emission standards, stationary 
source emission standards and permits, acid rain control measures, stratospheric O3 protection, 
and enforcement provisions. NAAQS are established for “criteria pollutants” under the CAA, 
which are O3, CO, NO2, SO2, PM10, PM2.5, and Pb. 

The NAAQS describe acceptable air quality conditions designed to protect the health and 
welfare of the citizens of the nation. The NAAQS (other than for O3, NO2, SO2, PM10, PM2.5, 
and those based on annual averages or arithmetic mean) are not to be exceeded more than once 
per year. NAAQS for O3, NO2, SO2, PM10, and PM2.5 are based on statistical calculations over 
1- to 3-year periods, depending on the pollutant. The CAA requires the EPA to reassess the 
NAAQS at least every 5 years to determine whether adopted standards are adequate to protect 
public health based on current scientific evidence. States with areas that exceed the NAAQS 
must prepare a State Implementation Plan that demonstrates how those areas will attain the 
standards within mandated time frames. 

Toxic Air Contaminants 
Air toxics have been regulated at the federal level since the passing of the 1977 CAA. 
Following the passage of this law, regulations for seven hazardous air pollutants (HAPs) were 
promulgated as National Emission Standards for Hazardous Air Pollutants (NESHAP) over a 
13-year period. The federal CAA Amendments of 1990 revamped the NESHAP program to 
offer a technology-based approach for reducing the emissions of a greater number of toxic air 
compounds. Under the CAA Amendments, 189 substances were identified as HAPs and slated 
for regulation. The program requires certain facilities to control air toxic emissions by the 
installation of Maximum Achievable Control Technology (MACT).  

STATE 
The federal CAA delegates the regulation of air pollution control and the enforcement of the 
NAAQS to the states. In California, the task of air quality management and regulation has been 
legislatively granted to CARB, with subsidiary responsibilities assigned to air quality 
management districts (AQMDs) and air pollution control districts (APCDs) at the regional and 
county levels. CARB, which became part of the California Environmental Protection Agency 
(CalEPA) in 1991, is responsible for ensuring implementation of the California Clean Air Act 
(CCAA) of 1988, responding to the federal CAA, and regulating emissions from motor 
vehicles and consumer products. 



 

CARB has established California Ambient Air Quality Standards (CAAQS), which are more 
restrictive than the NAAQS, consistent with the CAA, which requires state regulations to be at 
least as restrictive as the federal requirements. The CAAQS describe adverse conditions; that 
is, pollution levels must be below these standards before a basin can attain the standard. The 
CAAQS for O3, CO, SO2 (1-hour and 24-hour), NO2, PM10, and PM2.5 and visibility-reducing 
particles are values that are not to be exceeded. All others are not to be equaled or exceeded. 
The NAAQS and CAAQS are presented in Table 1, Ambient Air Quality Standards. 

Table 3-1: Ambient Air Quality Standards    

Pollutant Average Time 
California Standards1 National Standards2 
Concentration3 Primary3,4 Secondary3,5 

O3 
1 hour 0.09 ppm (180 μg/m3) — 

Same as Primary Stan-
dard 8 hour 0.070 ppm (137 μg/m3) 0.075 ppm (147 

μg/m3) 

CO 
8 hours 9.0 ppm (10 mg/m3) 9 ppm (10 mg/m3) 

None 
1 hour 20 ppm (23 mg/m3) 35 ppm (40 mg/m3) 

NO2
 

Annual Arithmetic 
Mean 0.030 ppm (57 μg/m3) 0.053 ppm (100 

μg/m3) Same as Primary Stan-
dard 

1 hour 0.18 ppm (339 μg/m3) 0.100 ppm (188 
μg/m3) 

SO2 

24 hours 0.04 ppm (105 μg/m3) — — 

3 hours — — 0.5 ppm (1300 μg/m3) 

1 hour 0.25 ppm (655 μg/m3) 0.075 ppm (196 
μg/m3) — 

PM10 
24 hours 50 μg/m3 150 μg/m3 

Same as Primary Stan-
dard Annual Arithmetic 

Mean 20 μg/m3 — 

PM2.5 
24 hours No Separate State Stan-

dard 35 μg/m3 
Same as Primary Stan-

dard Annual Arithmetic 
Mean 12 μg/m3 15.0 μg/m3 

Lead6 

30-day Average 1.5 μg/m3 — — 

Calendar Quarter — 1.5 μg/m3 
Same as Primary Stan-

dard Rolling 3-Month Av-
erage — 0.15 μg/m3 

Hydrogen 
sulfide 1-hour 0.03 ppm — — 

Vinyl chlo-
ride6 24-hour 0.01 ppm — — 

Sulfates 24-hour 25 µg/m3 — — 
Visibility 
reducing par-
ticles 

8-hour 
(10:00 a.m. to 

6:00 p.m. PST) 

Insufficient amount to 
produce an extinction 
coefficient of 0.23 per 

— — 



 

Pollutant Average Time 
California Standards1 National Standards2 
Concentration3 Primary3,4 Secondary3,5 
kilometer due to particles 
when the relative humidi-
ty is less than 70% 

ppm= parts per million by volume μg/m3 = micrograms per cubic meter  mg/m3= milligrams per cubic meter 
Source: CARB 2011b 

1. California standards for O3, CO, sulfur dioxide (1-hour and 24-hour), NO2, suspended particulate matter—PM10, 
PM2.5, and visibility reducing particles, are values that are not to be exceeded. All others are not to be equaled or ex-
ceeded. California ambient air quality standards are listed in the Table of Standards in Section 70200 of Title 17 of the 
California Code of Regulations. 

2. National standards (other than O3, NO2, SO2, particulate matter, and those based on annual averages or annual arith-
metic mean) are not to be exceeded more than once a year. The O3 standard is attained when the fourth highest 8-hour 
concentration in a year, averaged over 3 years, is equal to or less than the standard. For NO2 and SO2, the standard is 
attained when the 3-year average of the 98th and 99th percentile, respectively, of the daily maximum 1-hour average 
at each monitor within an area does not exceed the standard. For PM10, the 24-hour standard is attained when the ex-
pected number of days per calendar year with a 24-hour average concentration above 150 μg/m3 is equal to or less 
than one. For PM2.5, the 24-hour standard is attained when 98% of the daily concentrations, averaged over 3 years, 
are equal to or less than the standard. 

3. Concentration expressed first in units in which it was promulgated. Equivalent units given in parentheses are based 
upon a reference temperature of 25°C and a reference pressure of 760 torr. 

4. Most measurements of air quality are to be corrected to a reference temperature of 25°C and a reference pressure of 
760 torr; ppm in this table refers to ppm by volume, or micromoles of pollutant per mole of gas. 

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

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

7. CARB has identified lead and vinyl chloride as “toxic air contaminants” with no threshold level of exposure for ad-
verse health effects determined. These actions allow for the implementation of control measures at levels below the 
ambient concentrations specified for these pollutants. 

 

Toxic Air Contaminants 
California’s air toxics control program began in 1983 with the passage of the Toxic Air 
Contaminant Identification and Control Act, Assembly Bill (AB) 1807, better known as the 
Tanner Bill. The Tanner Bill established a regulatory process for the scientific and public 
review of individual toxic compounds. When a compound becomes listed as a TAC under the 
Tanner process, the CARB normally establishes minimum statewide emission control 
measures to be adopted by AQMDs and APCDs. By 1992, 18 of the 189 federal HAPs had 
been listed by the CARB as state TACs. In April 1993, the CARB added 171 substances to the 
state program to make the state TAC list equivalent to the federal HAP list.  

The second major component of California’s air toxics program, supplementing the Tanner 
process, was provided by the passage of AB 2588, the Air Toxics “Hot Spots” Information and 
Assessment Act of 1987. AB 2588 currently regulates over 600 compounds, including all of 
the Tanner-designated TACs.  

Additionally, Proposition 65 was passed by California voters in 1986, which required that a list 
of carcinogenic and reproductive toxicants found in the environment be compiled, the 



 

discharge of these toxicants into drinking water be prohibited, and warnings of public exposure 
by air, land, or water be posted if a potential public health risk is posed. The emission of any of 
these substances by a facility would require a public warning unless health risks could be 
demonstrated to be less than significant. For carcinogens, Proposition 65 defines the “no 
significant risk level” as the level of exposure that would result in an increased cancer risk of 
greater than 10 in one million over a 70-year lifetime or 1/1000 of the No Observable Effect 
Level for reproductive toxicants.  

LOCAL 
While CARB is responsible for the regulation of mobile emission sources within the state, 
local AQMDs and APCDs are responsible for enforcing standards and regulating stationary 
sources. The project is located within the SDAB and is subject to SDAPCD guidelines and 
regulations. In San Diego County, ozone and particulate matter are the pollutants of main 
concern, since exceedances of state ambient air quality standards for those pollutants are 
experienced here in most years. For this reason the SDAB has been designated as a 
nonattainment area for the state PM10, PM2.5, and O3 standards. The SDAB is also a federal 
O3 nonattainment area and a carbon monoxide maintenance area; the SDAB is currently in the 
process of being redesignated as a “serious” nonattainment area for O3.  

The SDAPCD and the San Diego Association of Governments (SANDAG) are responsible for 
developing and implementing the clean air plan for attainment and maintenance of the ambient 
air quality standards in the SDAB. The SDAPCD’s Regional Air Quality Strategy (RAQS) was 
initially adopted in 1991, and has been updated on a triennial basis (most recently in 2009). 
The RAQS outlines the SDAPCD’s plans and control measures designed to attain the state air 
quality standards for O3. The RAQS relies on information from CARB and SANDAG, 
including mobile and area source emissions, as well as information regarding projected growth 
in the cities and San Diego County, to project future emissions and then determine the 
strategies necessary for the reduction of emissions through regulatory controls. CARB mobile 
source emission projections and SANDAG growth projections are based on population, vehicle 
trends, and land use plans developed by the cities and San Diego County as part of the 
development of their general plans. 

As stated above, the SDAPCD is responsible for planning, implementing, and enforcing 
federal and state ambient standards in the SDAB. The following rules and regulations apply to 
all sources in the jurisdiction of SDAPCD, including future development projects in the project 
area:  

• SDAPCD Regulation IV: Prohibitions; Rule 51: Nuisance. Prohibits the discharge from 
any source such quantities of air contaminants or other materials that cause or have a ten-
dency to cause injury, detriment, nuisance, annoyance to people and/or the public, or dam-
age to any business or property. 

• SDAPCD Regulation IV: Prohibitions; Rule 55: Fugitive Dust. Regulates fugitive dust 
emissions from any commercial construction or demolition activity capable of generating 
fugitive dust emissions, including active operations, open storage piles, and inactive dis-
turbed areas, as well as track-out and carry-out onto paved roads beyond a project site. 



 

• SDAPCD Regulation IV: Prohibitions; Rule 67.0: Architectural Coatings. Requires 
manufacturers, distributors, and end users of architectural and industrial maintenance coat-
ings to reduce VOC emissions from the use of these coatings, primarily by placing limits 
on the VOC content of various coating categories. 

In addition, other SDAPCD rules may apply to specific sources in the corridor. 

Toxic Air Contaminants 
In compliance with federal law, SDAPCD Regulation XI implements federal National 
Emission Standard for Hazardous Air Pollutants (NESHAPs), which apply to existing and new 
major and area sources of hazardous air pollutants, such as power plants, refineries, chrome 
platers, dry cleaners, engines, and boilers. In addition, the SDAPCD’s permitting program 
includes a “Best Available Control Technology for Toxics” (T-BACT) review under 
Regulation XII, Rule 1200 (Toxic Air Contaminants – New Source Review). Rule 1200 
contains an air toxics screening requirement for all proposed new or modified emission 
sources. A health risk assessment is required if the SDAPCD concludes that projected 
emissions from a proposed new or modified sources could result in a potential public health 
risk. For carcinogens, the SDAPCD uses a 70-year cancer risk level of 1 in one million for an 
emissions unit that does not use T-BACT and 10 in one million for an emissions unit equipped 
with T-BACT. For noncarcinogens, public health risk is assessed by the “hazard index” for 
both long-term (chronic) and short-term (acute) exposures. Hazard index values less than 1.0 
indicate an acceptable noncancer health risk.  

  




