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(1)
ug/m3
AADT
AQIA
AQMD
AQMP
ARB
BACM
BMPs
CAA
CAAQS
CalEEMod
Caltrans
CAPCOA
CARB
CCR
CEQA
CFR

co

DPM
EPA

LST
MDAQMD
NAAQS
NO2
NOx

Pb
PM10
PM2.5
PPM
Project
ROG
SCAB
SCAQMD
SIPs
SRA
TAC

TIA

Reference

Microgram per Cubic Meter

Annual Average Daily Trips

Air Quality Impact Analysis

Air Quality Management District

Air Quality Management Plan

California Air Resources Board

Best Available Control Measures

Best Management Practices

Federal Clean Air Act

California Ambient Air Quality Standards
California Emissions Estimator Model

California Department of Transportation
California Air Pollution Control Officers Association
California Air Resources Board

California Code of Regulations

California Environmental Quality Act

Code of Federal Regulations

Carbon Monoxide

Diesel Particulate Matter

Environmental Protection Agency

Localized Significance Threshold

Mojave Desert Air Quality Management District
National Ambient Air Quality Standards
Nitrogen Dioxide

Oxides of Nitrogen

Lead

Particulate Matter 10 microns in diameter or less
Particulate Matter 2.5 microns in diameter or less
Parts Per Million

Harvard Road Project

Reactive Organic Gases

South Coast Air Basin

South Coast Air Quality Management District
State Implementation Plans

Source Receptor Area

Toxic Air Contaminant

Traffic Impact Analysis

10856-02 AQ Report

URBAN

CROSSROADS



Harvard Road Project Air Quality Impact Analysis

TOG Total Organic Gases
vMT Vehicle Miles Traveled
(®» URBAN
10856-02 AQ Report CROSSROADS



Harvard Road Project Air Quality Impact Analysis

EXECUTIVE SUMMARY

CONSTRUCTION-SOURCE EMISSIONS

REGIONAL IMPACTS

For regional emissions, the Project would not exceed the numerical thresholds of significance
established by the Mojave Desert Air Quality Management District (MDAQMD) for any criteria
pollutant. Thus a less than significant impact would occur for Project-related construction-
source emissions and no mitigation is required.

Project construction-source emissions would not conflict with the applicable Air Quality
Management Plan (AQMP).

Odors

Established requirements addressing construction equipment operations, and construction
material use, storage, and disposal requirements act to minimize odor impacts that may result
from construction activities. Moreover, construction-source odor emissions would be
temporary, short-term, and intermittent in nature and would not result in persistent impacts
that would affect substantial numbers of people. Potential construction-source odor impacts
are therefore considered less-than-significant.

OPERATIONAL-SOURCE EMISSIONS

REGIONAL IMPACTS

For regional emissions, the Project would not exceed thresholds of significance established by
the MDAQMD for any criteria pollutant. Thus, a less than significant impact would occur for
Project-related operational-source emissions and no mitigation is required.

The proposed Project would not result in a significant CO “hotspot” as a result of Project
related traffic during ongoing operations, nor would the Project result in a significant adverse
health impact as discussed in Section 3.6, thus a less than significant impact to sensitive
receptors during operational activity is expected.

Project operational-source emissions would not conflict with the applicable AQMP.

ODORS

Substantial odor-generating sources include land uses such as agricultural activities, feedlots,
wastewater treatment facilities, landfills or various heavy industrial uses. The Project does not
propose any such uses or activities that would result in potentially significant operational-
source odor impacts. Potential sources of operational odors generated by the Project would
include disposal of miscellaneous refuse. Moreover, MDAQMD Rule 402 acts to prevent
occurrences of odor nuisances (1). Consistent with County requirements, all Project-generated
refuse would be stored in covered containers and removed at regular intervals in compliance
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with solid waste regulations. Potential operational-source odor impacts are therefore
considered less-than-significant.
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1 INTRODUCTION

This report presents the results of the air quality impact analysis (AQIA) prepared by Urban
Crossroads, Inc., for the proposed Harvard Road Project (“Project”).

The purpose of this AQIA is to evaluate the potential impacts to air quality associated with
construction and operation of the proposed Project, and recommend measures to mitigate
impacts considered potentially significant in comparison to thresholds established by the
Mojave Desert Air Quality Management District (MDAQMD).

1.1  SITELOCATION

The proposed project is located at the southwest corner of Harvard Road and Hacienda Road in
an unincorporated community in County of San Bernardino.

The Project site is currently vacant. It is bound to the north and west by Hacienda Road and
undeveloped land, to the east by Harvard Road and undeveloped land, and the Interstate 15 (I-
15) Freeway to the south.

1.2  PROJECT DESCRIPTION

The Project is proposed to consist of a truck and gas station with 20 fueling stations, and a
convenience store, as shown on Exhibit 1-A. For the purposes of this analysis, it has been
assumed that the Project will be developed in one phase with an anticipated Opening Year of
2018.

1.3 CONSTRUCTION-SOURCE AIR POLLUTANT EMISSIONS MITIGATION MEASURES
1.3.2 CONSTRUCTION-SOURCE MITIGATION MEASURES

Project construction-source emissions will be less than significant. Therefore, no mitigation
measures are required.

1.4  OPERATIONAL-SOURCE AIR POLLUTANT EMISSIONS MITIGATION MEASURES

Project operational-source emissions will be less than significant. Therefore, no mitigation
measures are required.

10856-02 AQ Report O ggg&o"s
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EXHIBIT 1-A: SITE PLAN
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2 AIR QUALITY SETTING

This section provides an overview of the existing air quality conditions in the Project area and
region.

2.1 MoJAVE DESERT AIR BASIN

The Project site is located in the portion of the County of San Bernardino, California, that is part
of the Mojave Desert Air Basin (MDAB) and is under the jurisdiction of the MDAQMD. The air
quality assessment for the proposed Project includes estimating emissions associated with
short-term construction and long-term operation of the proposed Project. A number of air
quality modeling tools are available to assess the air quality impacts of projects. In addition,
certain air districts, such as the MDAQMD, have created guidelines and requirements to
conduct air quality analyses. The MDAQMD’s current guidelines, included in its California
Environmental Quality Act and Federal Conformity Guidelines (August 2011), were adhered to in
the assessment of air quality impacts for the proposed Project.

2.2 REGIONAL CLIMATE

Air quality in the Project area is not only affected by various emissions sources (mobile,
industry, etc.) but is also affected by atmospheric conditions such as wind speed, wind
direction, temperature, and rainfall.

The MDAB is an assemblage of mountain ranges interspersed with long broad valleys that often
contain dry lakes. Many of the lower mountains that dot the vast terrain rise from 1,000 to
4,000 ft above the valley floor. Prevailing winds in the MDAB are out of the west and
southwest. These prevailing winds are due to the proximity of the MDAB to coastal and central
regions and the blocking nature of the Sierra Nevada Mountains to the north; air masses
pushed onshore in Southern California by differential heating are channeled through the MDAB.
The MDAB is separated from the Southern California coastal and central California valley
regions by mountains (highest elevation is approximately 10,000 ft), whose passes form the
main channels for these air masses. The Mojave Desert is bordered on the southwest by the
San Bernardino Mountains, separated from the San Gabriels by the Cajon Pass (4,200 ft). A
lesser pass lies between the San Bernardino Mountains and the Little San Bernardino
Mountains in the Morongo Valley. The Palo Verde Valley portion of the Mojave Desert lies in
the low desert, at the eastern end of a series of valleys (notably the Coachella Valley), whose
primary channel is the San Gorgonio Pass (2,300 ft) between the San Bernardino and San
Jacinto Mountains.

During the summer, the MDAB is generally influenced by a Pacific subtropical high cell that sits
off the coast, inhibiting cloud formation and encouraging daytime solar heating. The MDAB is
rarely influenced by cold air masses moving south from Canada and Alaska, as these frontal
systems are weak and diffuse by the time they reach the desert. Most desert moisture arrives
from infrequent warm, moist, and unstable air masses from the south. The MDAB averages
between three and seven inches of precipitation per year (from 16 to 30 days with at least 0.01
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inch of precipitation). The MDAB is classified as a dry-hot desert climate, with portions
classified as dry-very hot desert, to indicate that at least three months have maximum average
temperatures over 100.4° F.

Snow is common above 5,000 ft in elevation, resulting in moderate snowpack and limited
spring runoff. Below 5,000 ft, any precipitation normally occurs as rainfall. Pacific storm fronts
normally move into the area from the west, driven by prevailing winds from the west and
southwest. During late summer, moist high-pressure systems from the Pacific collide with rising
heated air from desert areas, resulting in brief, high-intensity thunderstorms that can cause
high winds and localized flash flooding.

2.4  EXISTING AIR QUALITY

Existing air quality is measured at established MDAQMD air quality monitoring stations.
Monitored air quality is evaluated and in the context of ambient air quality standards. These
standards are the levels of air quality that are considered safe, with an adequate margin of
safety, to protect the public health and welfare. National Ambient Air Quality Standards
(NAAQS) and California Ambient Air Quality Standards (CAAQS) currently in effect are shown in
Table 2-1 (2).

The determination of whether a region’s air quality is healthful or unhealthful is determined by
comparing contaminant levels in ambient air samples to the state and federal standards
presented in Table 2-1. The air quality in a region is considered to be in attainment by the state
if the measured ambient air pollutant levels for 03, CO (except 8-hour Lake Tahoe), SO2, NO2,
PM10, PM2.5, and visible reducing particles are not to be exceeded at any time in any
consecutive three-year period; all other values are not to be equaled or exceeded. The air
quality in a region is considered to be in attainment by federal standards if the measured
ambient air pollutant levels for 03, PM10, PM2.5, and those based on annual averages or
arithmetic mean are not exceeded more than once per year. The 03 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 PM10, the 24-hour standard is attained when the expected number
of says per calendar year with a 24-hour average concentration above 150 pg/m? is equal to or
less than one. For PM2.5, 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.
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TABLE 2-1: AMBIENT AIR QUALITY STANDARDS (1 OF 2)

- -
Ambient Air Quality Standards
Pollutant | Averaging California Standards ' National Standards *
Time Concentration ® Method ¢ Primary >° Secondary >® Method 7
9 3 il
Oz e ool 0.08 Rt (160 Lighw's Ultraviolet Same as Ultraviolet
zone (O3 —1  Photometry | Primary Stenderd | Photometry
8 Hour 0.070 ppm (137 ug/m®) 0.070 ppm (137 pg/m®)
Respirable 24 Hour 50 pg/m’ 150 pgim® .
Pa‘rgculate - SHEAeine O Sisie o8 "L'}"ﬂa«'smsiﬁﬁﬁﬁ?
o Annual N Beta Attenuation Primary Standard Analysis
Matter (PM10)"| aqthmetic Mean 20 pgim -
Fine 3 Same as
Particulate 24 Hour —_— - 35 pg/m Primary Standard | Inertial Separation
Matter Annual Gravimetric or g it
! 3 : 3 3 Analysi
(PM2.5)° Agithmetic Mean 12 pg/m Bets Altenuation 12.0 pg/m 15 pgim e )
1 Hour 20 ppm (23 mg/m") 35 ppm {40 mg/m"®) -
Carbon - Non-Dispersive ) Non-Dispersive
Monoxide 8 Hour 9.0 ppm (10 mg/m® | Infrared Photometry | 9 ppm (10 mgim®) - Infrared Photometry
{CO) (NDIR) (NDIR)
8 Hour 8 Jm® — -
(Lake Tahoe) ppm (7 mg/m’)
Nitrogen 1 Hour 0.18 pprm {339 pg/im® 100 ppb (188 pg/m® —
Diox?de wm : Gas Phase Pph {186 ughm’) ' Gas Phase
10 Annual ) 5. | Chemiluminescence : 5 Same as Chemiluminescence
(NO,) Arthmetic Mean | 0-030 ppm (57 pig/m®) 0.053 ppm (100 g/m®) | oo svandard
1 Hour 0.25 ppm (655 gim®) 75 ppb (186 pg/m®) —
- 0.5 ppm Ultraviolet
Sulfur Dioxide o - Ultraviolet - (1300 pgm?) | _ Flourescence
(SO:)" . Fluorescence 0.14 ppm l::: ::g;;;g;‘eew
“AiFou 0:04 g {103 pgim ) (for certain areas)’' B Method)
Annuel _ 0.030 ppm _
Aithmetic Mean {for certain areas)’'
30 Day Average 1.5 pg/m* e —
1 1.5 pgim’ High Volume
12,13 - ' %
Lead Calendar Quarter Atomic Absorption (for certain areas)’” Sarie b8 Bmi:; ax;;ji :&cmc
: Primary Standard iy
Rolling 3-Month e 0.15 g’
Average 15 pgm
ViSEbilfty Beta Attenuation and
Reducing 8 Hour See footnote 14 Transmittance No
Partictes' through Fitter Tape
: ational
Sulfates 24 Hour 25 pg/m® lon Chromatography N
Hydrogen 5 Ultraviolet
1 Hou X
Sulfide our 0.03 ppm (42 ug/m’) Fluorescence Standards
Viayl 3 Gas
TS 24 Hour 0.01 ppm (26 pgm™ Chwsemtography
See footnotes on next page ...
For more information please call ARB-PIO at (916) 322-2990 California Air Resources Board (5/4/16)
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10.

13.

TABLE 2-1: AMBIENT AIR QUALITY STANDARDS (2 OF 2)

California standards for ozone, carbon monoxide (except 8-hour Lake Taboe), sultur dioxide (1 and 24 hour), nitrogen dioxide, and
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 exceeded. California ambient air quality standards are listed in the Table of Standards in Section 70200 of Title 17 of the
California Code of Regulations.

National standards (other than ozone, particulate matter, and those based on anmual arithmetic mean) are not to be exceeded more than
once a year. The ozone standard is attained when the fourth highest 8-hour concentration measured at each site in a year, averaged over
three years, is equal to or less than the standard. For PM10, the 24 hour standard is attained when the expected number of days per
calendar year with a 24-hour average concentration above 150 pg/m’ is equal to or less than one. For PM2.5, 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 the U.S.
EPA for further clarification and current national policies,

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

Any equivalent measurement method which can be shown to the satisfaction of the ARB to give equivalent results at or near the level of
the air quahty standard may be used.

National Primary Standatds: The levels of mr quality necessary, with an adecuate margin of safety to protect the public health,

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

Reference method as described by the U.S. EPA. An “equivalent method” of measurement may be used but must have a “consistent
relationship to the reference method” and must be approved by the U.S. EPA.

On Qctober 1, 2015, the national 8-hour ozone primary and secondary standards were lowered from 0.075 to 0,070 ppm.

On December 14, 2012, the national annual PM2.5 primary standard was lowered from 15 pg/m’ to 12.0 pg/m’®. The existing national 24-
hour PM2.5 standards (primary and secondary ) were retained at 35 pg/m’, as was the amnual secondary standard of 15 pg/m’. The
existing 24-hour PM10 standards (primary and secondary ) of 130 pg/uf’ also were retained. The form of the annual primary and
secondary standards is the annual mean, averaged over 3 years

To attain the 1-hour national standarc, the 3-year average of the annual 98th percentile of the 1-hour daily maximum concentrations at
each site must not excead 1(X) ppb. Note that the national 1-hour standard is in units of parts per billion (ppb). Califomia standards are in
units of parts per million (ppm), To directly compare the national 1-hour standard to the California standards the units can be converted
from ppb to ppm. In this case, the national standard of 100 ppb is identical to 0,100 ppm.

On June 2, 2010, a new 1-hour SO, standard was established and the existing 24-hour and annual primary standards were revoked. To
attain the 1-hour national standard, the 3-year average of the annual 99th percentile of the 1-hour daily maximum concentrations at each
site must not exceed 75 ppb. The 1971 SO, national standards (24-hour and annual) remain in effect until one year after an area is
designated for the 2010 standard, except that in areas designated nonattainment for the 1971 standards, the 1971 standards remain in
effect until implementation plans to attain or maintain the 2010 standards are approved.

Note that the 1-hour national standard is in units of parts per billion (ppb). California standards are in units of parts per million (ppm). To
directly compare the 1-hour national standard to the Califomia standard the units can be converted to ppm. In this case, the national
standard of 75 ppb is identical to 0.075 ppm.

The ARB has identified lead and vinyl chloride as "toxic air contaminants' with no threshold level of exposure for adverse health effects
determined. These actions allow for the implementation of control measures at levels below the ambient concentrations specified for
these pollutants.

The national standard for lead was revised on October 15, 2008 to a rolling 3-month average. The 1978 lead standard (1.5 pg/m’® as a
quarterly average) remains in effect until one year after an arca is designated for the 2008 standard, except that in areas designated
nonattaimment for the 1978 standard, the 1978 standard remains in effect until implemrentation plans to attain or maintain the 2008
stanclard are approved.

In 1989, the ARB converted both the general statewide 10-mile visibility standard and the Lake Tahoe 30-mile visibility standard to
instrumental equivalents, which are "extinetion of 0.23 per kilometer” and "extinction of 0.07 per kilometer" for the statewide and Lake
Tahoe Air Basin standards, respectively.

For more information please call ARB-PIO at (916) 322-2990 California Air Resources Board (5/4/16)
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2.5 REGIONAL AR QUALITY

The MDAQMD monitors levels of various criteria pollutants at six monitoring stations
throughout the air district (3). In 2015, the federal and state ambient air quality standards
(NAAQS and CAAQS) were exceeded on one or more days for ozone, PM10, and PM2.5 at most
monitoring locations (4). No areas of the MDAB exceeded federal or state standards for NO2,
S02, CO, sulfates or lead. See Table 2-2, for attainment designations for the MDAB (5) (6).
Appendix 3.1 provides geographic representation of the state and federal attainment status for
applicable criteria pollutants within the MDAB.

TABLE 2-2: ATTAINMENT STATUS OF CRITERIA POLLUTANTS IN THE MOJAVE DESERT AIR BASIN

Criteria Pollutant State Designation Federal Designation
Ozone - 1hour standard Nonattainment No Standard

Ozone - 8 hour standard Nonattainment Nonattainment
PM1o Nonattainment Nonattainment
PM2s Nonattainment Attainment

Carbon Monoxide Attainment Attainment
Nitrogen Dioxide Attainment Attainment

Sulfur Dioxide Attainment Unclassified

Lead Attainment Attainment

Source: State/Federal designations were taken from http://www.arb.ca.gov/desig/adm/adm.htm
Note: See Appendix 3.1 for a detailed map of State/National Area Designations within the Mojave Desert Air Basin

2.6 LocAL AR QuALITY

Relative to the Project site, the nearest long-term air quality monitoring site for Oz is the
MDAQMD Phelan monitoring station, located approximately 0.97 miles north of the Project site
in Pinon Hills. Relative to the Project site, the nearest long-term air quality monitoring site for
NO2, PMio, and PM;s is the MDAQMD Victorville monitoring station, located approximately
16.70 miles east of the Project site in Victorville. It should be noted that criteria pollutant data
from the Victorville monitoring station is utilized in instances where criteria pollutant data from
the Phelan monitoring site is unavailable.

The most recent three (3) years of data available is shown on Table 2-3 and identifies the
number of days ambient air quality standards were exceeded for the study area, which is
considered to be representative of the local air quality at the Project site (7). Additionally, data
for SO2 has been omitted as attainment is regularly met in the MDAB and few monitoring
stations measure SO2 concentrations.
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TABLE 2-3: PROJECT AREA AIR QUALITY MONITORING SUMMARY 2013-2015

POLLUTANT STANDARD Ypat
2014 2015 2016
Ozone (0s)
Maximum 1-Hour Concentration (ppm) 0.094 0.090 0.089
Maximum 8-Hour Concentration (ppm) 0.087 0.082 0.083
Number of Days Exceeding State 1-Hour Standard >0.09 ppm 0 0 0
Number of Days Exceeding State 8-Hour Standard >0.07 ppm 37 20 27
Number of Days Exceeding Federal 8-Hour Standard | > 0.070 ppm 33 18 25
Number of Days Exceeding Health Advisory 2 0.15 ppm - - --
Nitrogen Dioxide (NO,)
Maximum 1-Hour Concentration (ppm) -- - --
Annual Arithmetic Mean Concentration (ppm) - - --
Number of Days Exceeding State 1-Hour Standard >0.18 ppm - - -
Particulate Matter < 10 Microns (PM1o)
Maximum 24-Hour Concentration (ug/m?3) 305.8 155.2 246.9
Annual Arithmetic Mean (pg/m?3) - - -
Number of Samples -- -- --
Number of Samples Exceeding State Standard > 50 pug/m? -- -- --
Number of Samples Exceeding Federal Standard > 150 pg/m? 1 1 2
Particulate Matter < 2.5 Microns (PM3.s)
Maximum 24-Hour Concentration (ug/m?) - - -
Annual Arithmetic Mean (pg/m?3) -- - --
Number of Samples Exceeding Federal Standard > 150 pg/m? == -- --

-- = data not available from ARB

Criteria pollutants are pollutants that are regulated through the development of human health
based and/or environmentally based criteria for setting permissible levels. Criteria pollutants,
their typical sources, and effects are identified below (8):

e Carbon Monoxide (CO): Is a colorless, odorless gas produced by the incomplete combustion of
carbon-containing fuels, such as gasoline or wood. CO concentrations tend to be the highest
during the winter morning, when little to no wind and surface-based inversions trap the
pollutant at ground levels. Because CO is emitted directly from internal combustion engines,
unlike ozone, motor vehicles operating at slow speeds are the primary source of CO in the Basin.
The highest ambient CO concentrations are generally found near congested transportation

corridors and intersections.

e Sulfur Dioxide (SO2): Is a colorless, extremely irritating gas or liquid. It enters the atmosphere as
a pollutant mainly as a result of burning high sulfur-content fuel oils and coal and from chemical
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Harvard Road Project Air Quality Impact Analysis

processes occurring at chemical plants and refineries. When SO2 oxidizes in the atmosphere, it
forms sulfates (SO4). Collectively, these pollutants are referred to as sulfur oxides (SOX).

¢ Nitrogen Oxides (Oxides of Nitrogen, or NOx): Nitrogen oxides (NOx) consist of nitric oxide (NO),
nitrogen dioxide (NO2) and nitrous oxide (N20) and are formed when nitrogen (N2) combines
with oxygen (02). Their lifespan in the atmosphere ranges from one to seven days for nitric
oxide and nitrogen dioxide, to 170 years for nitrous oxide. Nitrogen oxides are typically created
during combustion processes, and are major contributors to smog formation and acid
deposition. NO2 is a criteria air pollutant, and may result in numerous adverse health effects; it
absorbs blue light, resulting in a brownish-red cast to the atmosphere and reduced visibility. Of
the seven types of nitrogen oxide compounds, NO2 is the most abundant in the atmosphere. As
ambient concentrations of NO2 are related to traffic density, commuters in heavy traffic may be
exposed to higher concentrations of NO2 than those indicated by regional monitors.

e Ozone (03): Is a highly reactive and unstable gas that is formed when volatile organic
compounds (VOCs) and nitrogen oxides (NOX) undergo slow photochemical reactions in the
presence of sunlight. Ozone concentrations are generally highest during the summer months
when direct sunlight, light wind, and warm temperature conditions are favorable to the
formation of this pollutant.

® PMI10 (Particulate Matter less than 10 microns): A major air pollutant consisting of tiny solid or
liquid particles of soot, dust, smoke, fumes, and aerosols. The size of the particles (10 microns
or smaller, about 0.0004 inches or less) allows them to easily enter the lungs where they may be
deposited, resulting in adverse health effects. PM10 also causes visibility reduction and is a
criteria air pollutant.

e PM2.5 (Particulate Matter less than 2.5 microns): A similar air pollutant consisting of tiny solid
or liquid particles which are 2.5 microns or smaller (which is often referred to as fine particles).
These particles are formed in the atmosphere from primary gaseous emissions that include
sulfates formed from SO2 release from power plants and industrial facilities and nitrates that
are formed from NOX release from power plants, automobiles and other types of combustion
sources. The chemical composition of fine particles highly depends on location, time of year,
and weather conditions. PM2.5 is a criteria air pollutant.

e Volatile Organic Compounds (VOC): Volatile organic compounds are hydrocarbon compounds
(any compound containing various combinations of hydrogen and carbon atoms) that exist in
the ambient air. VOCs contribute to the formation of smog through atmospheric photochemical
reactions and/or may be toxic. Compounds of carbon (also known as organic compounds) have
different levels of reactivity; that is, they do not react at the same speed or do not form ozone
to the same extent when exposed to photochemical processes. VOCs often have an odor, and
some examples include gasoline, alcohol, and the solvents used in paints. Exceptions to the VOC
designation include: carbon monoxide, carbon dioxide, carbonic acid, metallic carbides or
carbonates, and ammonium carbonate. VOCs are a precursor to O3, which is a criteria
pollutant. The MDAQMD uses the terms VOC and ROG (see below) interchangeably.

e Reactive Organic Gases (ROG): Similar to VOC, Reactive Organic Gases (ROG) are also precursors
in forming ozone. Smog is formed when ROG and nitrogen oxides react in the presence of
sunlight. The MDAQMD uses the terms ROG and VOC (see previous) interchangeably.

e Lead (Pb): Lead is a heavy metal that is highly persistent in the environment. In the past, the
primary source of lead in the air was emissions from vehicles burning leaded gasoline Currently,
emissions of lead are largely limited to stationary sources such as lead smelters. It should be
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noted that the Project is not anticipated to generate a quantifiable amount of lead emissions.
Lead is a criteria air pollutant.

Health Effects of Air Pollutants

Ozone

Individuals exercising outdoors, children, and people with preexisting lung disease, such as
asthma and chronic pulmonary lung disease, are considered to be the most susceptible sub-
groups for ozone effects. Short-term exposure (lasting for a few hours) to ozone 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. Elevated ozone levels are associated with increased school
absences. In recent years, a correlation between elevated ambient ozone levels and increases
in daily hospital admission rates, as well as mortality, has also been reported. An increased risk
for asthma has been found in children who participate in multiple sports and live in
communities with high ozone levels.

Ozone exposure under exercising conditions is known to increase the severity of the responses
described above. Animal studies suggest that exposure to a combination of pollutants that
includes ozone may be more toxic than exposure to ozone alone. Although lung volume and
resistance changes observed after a single exposure diminish with repeated exposures,
biochemical and cellular changes appear to persist, which can lead to subsequent lung
structural changes.

Carbon Monoxide

Individuals with a deficient blood supply to the heart are the most susceptible to the adverse
effects of CO exposure. The effects observed include earlier onset of chest pain with exercise,
and electrocardiograph changes indicative of decreased oxygen supply to the heart. Inhaled CO
has no direct toxic effect on the lungs, but exerts its effect on tissues by interfering with oxygen
transport and competing with oxygen to combine with hemoglobin present in the blood to
form carboxyhemoglobin (COHb). Hence, conditions with an increased demand for oxygen
supply can be adversely affected by exposure to CO. Individuals most at risk include fetuses,
patients with diseases involving heart and blood vessels, and patients with chronic hypoxemia
(oxygen deficiency) as seen at high altitudes.

Reduction in birth weight and impaired neurobehavioral development have been observed in
animals chronically exposed to CO, resulting in COHb levels similar to those observed in
smokers. Recent studies have found increased risks for adverse birth outcomes with exposure
to elevated CO levels; these include pre-term births and heart abnormalities.

Particulate Matter

A consistent correlation between elevated ambient fine particulate matter (PM10 and PM2.5)
levels and an increase in mortality rates, respiratory infections, number and severity of asthma
attacks and the number of hospital admissions has been observed in different parts of the
United States and various areas around the world. In recent years, some studies have reported
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an association between long-term exposure to air pollution dominated by fine particles and
increased mortality, reduction in life-span, and an increased mortality from lung cancer.

Daily fluctuations in PM2.5 concentration levels have also been related to hospital admissions
for acute respiratory conditions in children, to school and kindergarten absences, to a decrease
in respiratory lung volumes in normal children, and to increased medication use in children and
adults with asthma. Recent studies show lung function growth in children is reduced with long-
term exposure to particulate matter.

The elderly, people with pre-existing respiratory or cardiovascular disease, and children appear
to be more susceptible to the effects of high levels of PM10 and PM2.5.

Nitrogen Dioxide

Population-based studies suggest that an increase in acute respiratory iliness, including
infections and respiratory symptoms in children (not infants), is associated with long-term
exposure to NO2 at levels found in homes with gas stoves, which are higher than ambient levels
found in Southern California. Increase in resistance to air flow and airway contraction is
observed after short-term exposure to NO2 in healthy subjects. Larger decreases in lung
functions are observed in individuals with asthma or chronic obstructive pulmonary disease
(e.g., chronic bronchitis, emphysema) than in healthy individuals, indicating a greater
susceptibility of these sub-groups.

In animals, exposure to levels of NO2 considerably higher than ambient concentrations results
in increased susceptibility to infections, possibly due to the observed changes in cells involved
in maintaining immune functions. The severity of lung tissue damage associated with high levels
of ozone exposure increases when animals are exposed to a combination of ozone and NO2.

Sulfur Dioxide

A few minutes of exposure to low levels of SO2 can result in airway constriction in some
asthmatics, all of whom are sensitive to its effects. In asthmatics, increase in resistance to air
flow, as well as reduction in breathing capacity leading to severe breathing difficulties, are
observed after acute exposure to SO2. In contrast, healthy individuals do not exhibit similar
acute responses even after exposure to higher concentrations of SO2.

Animal studies suggest that despite SO2 being a respiratory irritant, it does not cause
substantial lung injury at ambient concentrations. However, very high levels of exposure can
cause lung edema (fluid accumulation), lung tissue damage, and sloughing off of cells lining the
respiratory tract.

Some population-based studies indicate that the mortality and morbidity effects associated
with fine particles show a similar association with ambient SO2 levels. In these studies, efforts
to separate the effects of SO2 from those of fine particles have not been successful. It is not
clear whether the two pollutants act synergistically or one pollutant alone is the predominant
factor.
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Lead

Fetuses, infants, and children are more sensitive than others to the adverse effects of Pb
exposure. Exposure to low levels of Pb can adversely affect the development and function of
the central nervous system, leading to learning disorders, distractibility, inability to follow
simple commands, and lower intelligence quotient. In adults, increased Pb levels are associated
with increased blood pressure.

Pb poisoning can cause anemia, lethargy, seizures, and death; although it appears that there
are no direct effects of Pb on the respiratory system. Pb can be stored in the bone from early
age environmental exposure, and elevated blood Pb levels can occur due to breakdown of bone
tissue during pregnancy, hyperthyroidism (increased secretion of hormones from the thyroid
gland) and osteoporosis (breakdown of bony tissue). Fetuses and breast-fed babies can be
exposed to higher levels of Pb because of previous environmental Pb exposure of their
mothers.

Odors

The science of odor as a health concern is still new. Merely identifying the hundreds of VOCs
that cause odors poses a big challenge. Offensive odors can potentially affect human health in
several ways. First, odorant compounds can irritate the eye, nose, and throat, which can reduce
respiratory volume. Second, studies have shown that the VOCs that cause odors can stimulate
sensory nerves to cause neurochemical changes that might influence health, for instance, by
compromising the immune system. Finally, unpleasant odors can trigger memories or attitudes
linked to unpleasant odors, causing cognitive and emotional effects such as stress.

2.7 REGULATORY BACKGROUND

2.7.1 FEDERAL REGULATIONS

The U.S. EPA is responsible for setting and enforcing the NAAQS for 03, CO, NOx, SO2, PM10,
PM2.5, and lead (2). The U.S. EPA has jurisdiction over emissions sources that are under the
authority of the federal government including aircraft, locomotives, and emissions sources
outside state waters (Outer Continental Shelf). The U.S. EPA also establishes emission
standards for vehicles sold in states other than California. Automobiles sold in California must
meet the stricter emission requirements of the CARB.

The Federal Clean Air Act (CAA) was first enacted in 1955, and has been amended numerous
times in subsequent years (1963, 1965, 1967, 1970, 1977, and 1990). The CAA establishes the
federal air quality standards, the NAAQS, and specifies future dates for achieving compliance
(9). The CAA also mandates that states submit and implement State Implementation Plans
(SIPs) for local areas not meeting these standards. These plans must include pollution control
measures that demonstrate how the standards will be met.

The 1990 amendments to the CAA that identify specific emission reduction goals for areas not
meeting the NAAQS require a demonstration of reasonable further progress toward attainment
and incorporate additional sanctions for failure to attain or to meet interim milestones. The
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sections of the CAA most directly applicable to the development of the Project site include Title
I (Non-Attainment Provisions) and Title Il (Mobile Source Provisions). Title | provisions were
established with the goal of attaining the NAAQS for the following criteria pollutants 03, NO2,
502, PM10, CO, PM2.5, and lead. The NAAQS were amended in July 1997 to include an
additional standard for O3 and to adopt a NAAQS for PM2.5. Table 2-1 (previously presented)
provides the NAAQS within the basin.

Mobile source emissions are regulated in accordance with Title |l provisions. These provisions
require the use of cleaner burning gasoline and other cleaner burning fuels such as methanol
and natural gas. Automobile manufacturers are also required to reduce tailpipe emissions of
hydrocarbons and nitrogen oxides (NOx). NOx is a collective term that includes all forms of
nitrogen oxides (NO, NO2, NO3) which are emitted as byproducts of the combustion process.

2.7.2 CALIFORNIA REGULATIONS

The CARB, which became part of the California EPA in 1991, is responsible for ensuring
implementation of the California Clean Air Act (AB 2595), responding to the federal CAA, and
for regulating emissions from consumer products and motor vehicles. The California CAA
mandates achievement of the maximum degree of emissions reductions possible from
vehicular and other mobile sources in order to attain the state ambient air quality standards by
the earliest practical date. The CARB established the CAAQS for all pollutants for which the
federal government has NAAQS and, in addition, establishes standards for sulfates, visibility,
hydrogen sulfide, and vinyl chloride. However at this time, hydrogen sulfide and vinyl chloride
are not measured at any monitoring stations in the SCAB because they are not considered to be
a regional air quality problem. Generally, the CAAQS are more stringent than the NAAQS (10)

(2).

Local air quality management districts, such as the MDAQMD, regulate air emissions from
commercial and light industrial facilities. All basins have been formally designated as
attainment or non-attainment for each CAAQS.

Non-attainment areas are required to prepare air quality management plans that include
specified emission reduction strategies in an effort to meet clean air goals. These plans are
required to include:

e Application of Best Available Retrofit Control Technology to existing sources;

® Developing control programs for area sources (e.g., architectural coatings and solvents) and
indirect sources (e.g. motor vehicle use generated by residential and commercial development);

® A District permitting system designed to allow no net increase in emissions from any new or
modified permitted sources of emissions;

e Implementing reasonably available transportation control measures and assuring a substantial
reduction in growth rate of vehicle trips and miles traveled;

e Sig