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EXECUTIVE SUMMARY

The City of Peoria and the Arizona Department of Transportation (ADOT), in cooperation with
other local and state agencies, are preparing a Design Concept Report (DCR) and an
Environmental Assessment (EA) to evaluate a potential new segment of El Mirage Road
between State Route Loop 303 (SR303L) and Jomax Road. This new segment of roadway would
accommodate current and projected traffic needs in response to increased development in areas
along the State SR303L and near roadways and traffic interchange (TI) locations in the northwest
Valley.

The National Environmental Policy Act (NEPA) of 1969 and the Clean Air Act (CAA)
Amendments of 1990 require air quality impacts to be addressed in the preparation of
environmental documents for federal projects. The level of effort utilized to evaluate these
impacts varies from a qualitative description analysis to a quantitative modeling analysis. The
project area is located in the Phoenix nonattainment area for particulate matter (PMz1o). Through
the interagency consultation process, it was determined that this project required a PMzio hot-
spot analysis.

Section 176c¢ of the CAA requires that transportation projects conform to the approved air quality
State Implementation Plan (SIP) for meeting federal air quality standards. Conformity
requirements were made substantially more rigorous in the CAA Amendments. The conformity
determinations for federal actions related to transportation projects must meet the requirements
of 40 CFR Parts 51 and 93. This project is not likely to cause or contribute to the severity or
number of violations of the NAAQS. This project is included in the Maricopa Association of
Governments (MAG) MOMENTUM 2050 Regional Transportation Plan and the FY 2025-2030
Transportation Improvement Program as approved by MAG Regional Council on January 22,
2025.
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ADEQ - Arizona Department of Environmental Quality
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PAH - polycyclic aromatic hydrocarbon
PM1o - particulate matter
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POM - polycyclic organic matter
ppm - parts per million
RTP - Regional Transportation Plan
SIP - State Implementation Plan
SO2 - sulfur dioxide
SR - State Route
STIP - State Transportation Improvement Program
TI - traffic interchange
VMT - vehicle mile traveled
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1.0 INTRODUCTION

The El Mirage Road project occurs between SR303L and Jomax Road within the City of Peoria,
and unincorporated Maricopa County lands, in Maricopa County, Arizona. The project would
occur within and adjacent to the existing Maricopa County and City of Peoria right-of-way (ROW)
and easement. New ROW is anticipated for this project for portions occurring through private
and Arizona State Trust lands.

The project scope of work will consist of:

Constructing a new segment of El Mirage Road between SR303L and Jomax Road. The
roadway configuration includes two vehicular lanes in each direction with a center
median, bicycle lanes in each direction, and sidewalk in each direction.

Constructing two proposed structural crossings, one over McMicken Outlet Channel
Wash and one over the Beardsley Canal south of Jomax Road.

Constructing curb and gutter, on site drainage improvements, and off-site drainage
improvements.

Installing traffic signals at Happy Valley Road
Relocating utilities as needed
Installing signage and lighting

Installing a High Intensity Activated CrossWalK (HAWK) at a trail crossing between
SR303L and Happy Valley Road

Installing irrigation and landscaping

Performing geotechnical structural crossing borings (two at each crossing)

The project is located in the Maricopa County (Phoenix) Nonattainment Area for particulates 10-
microns in diameter or less (PM1o) and eight-hour ozone. The project is included in the MAG
2025-2030 MAG Transportation Improvement Program (TIP) and MOMENTUM 2050 MAG
Regional Transportation Plan, and regional conformity analysis.
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Figure 1. Project Location Map
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Figure 2. Project Vicinity Map
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2.0 AFFECTED ENVIRONMENT

2.1 Regional Climatology

The study area elevation is approximately 1,200 feet above sea level. It lies in the Sonoran
Desert, with a climate characterized by extremely hot summers, mild winters, and low
precipitation. In the winter many days are over 70 degrees Fahrenheit (°F). The normal high
temperature is over 90 °F from early May through late September, and over 100 °F from early
June through late August. Annual precipitation averages just less than 7 inches and occurs in
the form of rain associated with afternoon showers or thunderstorms during the late summer
months and with eastward-moving Pacific storms during the winter months. Snowfall is rare. A
summary of average monthly temperature and precipitation is presented in Table 1.

Table 1
Climate Data for Phoenix, Arizona (2000-2023)
Month Temperature (°F) Precipitation (inches)
Average Avg. Maximum Avg. Minimum Average
January 56.9 68.0 45.8 0.72
February 59.7 71.1 48.4 0.75
March 66.5 78.6 54.5 0.68
April 74.1 86.8 61.4 0.17
May 82.6 95.3 69.8 0.09
June 92.5 105.5 79.6 0.05
July 96.3 107.2 85.3 0.82
August 94.4 105.2 83.6 0.92
September 89.7 101.0 78.4 0.53
October 77.5 89.3 65.7 0.58
November 65.6 77.2 54.1 0.44
December 56.1 66.7 45.5 0.71
Annual 76.0 87.6 64.3 6.47
Source: National Weather Service, 2024

2.2 Air Quality Standards

The federal CAA of 1970 was the first comprehensive legislation aimed at reducing levels of air
pollution throughout the United States. Published in 1970, the CAA required the
U.S. Environmental Protection Agency (EPA) to establish the NAAQS, which set maximum
allowable concentrations for six criteria pollutants: carbon monoxide (CO), nitrogen dioxide
(NOz2), ozone (O3), PMao/fine particulate matter (PMz.s), sulfur dioxide (SO2), and lead, as shown
in Table 2 and briefly described below.
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Table 2
National Ambient Air Quality Standards

Pollutant Average Time Primary Standard Secondary Standard
1-hour 35 ppm No standard
Carbon monoxide (CO) PP
8-hour 9 ppm No standard
1-hour 0.100 ppm No standard
Nitrogen dioxide (NOz) PP
Annual 0.053 ppm 0.053 ppm
Ozone (0O3)? 8-hour 0.070 ppm® 0.070 ppm
Particulate matter (PMuo) 24-hour 150 pg/m? 150 pg/m?3
Fine particulate matter 24-hour 35 pg/m?3 35 ug/m?3
(PMzs) Annual 9 ug/ms3 15 pg/m3
. 1-hour 0.075 ppm No standard
Sulfur dioxide (SOz2)
Annual No standard 0.01 ppm
Lead Rolling 3-month 0.15 pug/m? 0.15 ug/m?
average

Mg/m3 — micrograms per cubic meter
ppm — parts per million
Notes:

Source: EPA, accessed in 2024

a 1-hour standard revoked June 15, 2005 in Arizona
b based on a 3-year average of the 4th highest concentration

e COisacolorless, odorless gas resulting from the incomplete combustion of carbon-based
fuels, including petroleum products. In most areas, vehicle emissions are the primary
source of CO. Mobile sources (on-road motor vehicle exhaust) are the primary source of
CO in both Maricopa County and in the U.S. In cities, 85 to 95 percent of all CO emissions

may come from motor vehicle exhaust.

Prolonged exposure to high levels of CO can

cause headaches, drowsiness, loss of equilibrium, or heart disease. CO levels are
generally highest in the colder months of the year when inversion conditions (where
warmer air traps colder air near the ground) are more frequent.

e Ozone (Os) is a colorless toxic gas and
is found in both the Earth’s upper and
lower atmospheric levels. In the upper
atmosphere, Os is a naturally occurring
gas that helps to prevent the sun’s
harmful ultraviolet rays from reaching
the Earth. In the lower layer of the
atmosphere, O3 is human made. Os is
produced through a complex chemical
reaction in which precursor compounds,
such as hydrocarbons and nitrogen
oxides, are transformed by sunlight into
ozone molecules, which consist of three
oxygen atoms. The primary sources for
Os precursors are vehicular and
industrial emissions.

Too little there.. Many popular consumer
products like air conditioners and
refrigerators involve CFCs or halons
during either manufacture or use. Over
time, thesa chemicals damage the earth's
protective ozone layer.

30 miles

-----

v

Teo much here. Cars, trucks, power plants
and factories all emit air poliution that forms
ground-level ozone, a primary component
of smog.

Figure 3. Ozone in the Atmosphere
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NO2z is a yellowish-orange to reddish-brown gas resulting from high-temperature
combustion. Diesel vehicles and power plants are major sources of NO-.

PMi1o and PM2s consist of suspended dust, fibers, combustion ash, and other fine
particles. The major source is industrial emissions, but these pollutants also result from
diesel vehicle emissions, unpaved roadways, agricultural activity, and dirt on paved roads
kicked up by passing vehicles. PMio is inhalable particles, with diameters that are
generally 10 micrometers and smaller; and PMzs is fine inhalable particles, with diameters
that are generally 2.5 micrometers and smaller. Figure 4 shows the sizes of PMio and
PM2.5 relative to fine beach sand and human hair.

Figure 4. Size Comparisons for PM Particles

€ PM25
Combustion particles, organic
HUMAN HAIR compounds, metals, etc.
50-70um <2.5um (microns)in diameter
(microns) in diameter
© PM1g

Dust, pollen, mold, etc.
10um (microns) in diameter

90 um (microns) in diameter

FINE BEACH SAND

Source: EPA

SOz is a colorless gas with a rotten egg odor that results from the combustion of fuels
containing sulfur. Primary sources are coal-fired power plants, industrial plants, and metal
smelters, with some emissions from diesel vehicles burning low-grade fuels.

Lead in the atmosphere results primarily from the burning of leaded fuels. Lead pollution
has been drastically reduced in the United States in recent years with the banning of
leaded automobile fuels.

Amendments to the CAA were passed in 1977 and 1990. Among many other revisions included
in the amendments are requirements for nonattainment areas and State Implementation Plans
(SIPs) for areas that do not meet the standards.
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For most of the six criteria pollutants, two standards have been established: a primary standard
and a secondary standard. Although there is little difference between the two, the primary
standard was established with the goal of protecting the public health, while the secondary
standard is intended for the protection of the public welfare.

2.3 Mobile Source Air Toxics

In addition to the NAAQS criteria air pollutants, EPA also regulates air toxics. Most air toxics
originate from human-made sources, including on-road mobile sources, non-road mobile
sources (e.g., airplanes), and stationary sources (e.g., factories or refineries).

Mobile Source Air Toxics (MSATS) are a subset of 21 of the 188 air toxics defined by the CAA.
The MSATs are compounds that are emitted not only from stationary sources such as power
plants, factories, oil refineries, dry cleaners and gas stations, but also from highway vehicles and
nonroad equipment. Seven MSATs have been labeled a priority and considered as priority
transportation toxics by the FHWA including: acrolein, benzene, 1,3 butadiene, diesel particulate
matter plus diesel exhaust organic gases, formaldehyde, naphthalene, and polycyclic organic
matter. These seven are currently considered the priority transportation toxics, but the list may
be modified in the future.

Acrolein is a nearly clear to yellow liquid that burns easily, is easily volatized, and has a
disagreeable odor. Acrolein can be formed from the breakdown of certain pollutants found in
outdoor air, tobacco burning, or burning gasoline. Exposure to acrolein causes upper respiratory
tract irritation, and congestion in low concentrations, may cause death in high concentrations.
Not enough information is available on acrolein to evaluate its carcinogenicity.

Benzene is a volatile, colorless, highly flammable liquid that dissolves easily in water and has
sweet odor. Benzene is found in emissions from burning coal and oil, motor vehicle exhaust,
evaporation from gasoline service stations, and in industrial solvents. Tobacco smoke contains
benzene and accounts for nearly half the national exposure to benzene. Benzene exposure
causes drowsiness, dizziness, headaches, unconsciousness, vomiting, convulsions, and
irritation to the eyes, skin, and upper respiratory tract. Benzene is a known human carcinogen.
Chronic exposure to benzene causes blood disorders and chromosomal aberrations.

1,3-butadiene is a colorless gas with a mild, gasoline-like odor. Sources of 1,3-butadiene in the
air include motor vehicle exhaust, manufacturing and processing facilities, forest fires or other
combustion sources, and cigarette smoke. Exposure to 1,3-butadiene causes irritation of the
eyes, nasal passages, throat, and lungs in low concentrations and blurred vision, fatigue,
headache, and vertigo in higher concentrations. 1,3-butadiene has recently been reclassified
from a probable human carcinogen to a known human carcinogen.

Diesel particulate matter is a collection of various-sized particles emitted from diesel powered
vehicles, including primarily elemental carbon, organic carbon, and sulfate particles, with trace
amounts of nitrate, metals, and other particles. Diesel particulate matter of concern for MSAT
analyses are those particles sized 10 microns or smaller. Although particulate matter may be
derived from a number of sources, diesel particulate matter by definition is derived exclusively
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from diesel vehicle exhaust. Exposure to diesel particulate matter results in irritation to the eyes,
nose, throat, and lungs, and may exacerbate asthma. Diesel particulate matter is considered a
probable human carcinogen.

Formaldehyde is a colorless gas with a pungent, suffocating odor that is readily soluble in water.
High levels of formaldehyde have been detected in indoor air, where it is released from various
consumer products such as building materials and home furnishings. Major sources of outdoor
concentrations of formaldehyde include power plants, manufacturing facilities, incinerators, and
automobile exhaust emissions. Exposure to formaldehyde results in irritation to the eyes, nose,
and throat; coughing; chest pains; and bronchitis. Formaldehyde is classified as a probable
human carcinogen.

Polycyclic organic matter (POM) is a class of compounds that includes all organic structures
having two or more fused aromatic rings, that have a boiling point greater than that of water, and
that are extremely insoluble in water. There are eight major categories of POM, the most
common being polycyclic aromatic hydrocarbon compounds (PAHs). POM compounds are
formed primarily from combustion and are present in the atmosphere in particulate form. Major
sources of POM include cigarette smoke, vehicle exhaust, and wood burning, among others. No
information is available on the effects of short-term exposure to POM and PAHs. However, EPA
has classified several PAHs as probable human carcinogens, and evidence suggests possible
reproductive toxicity, chronic blood and liver effects, and chronic respiratory effects from POM.

Naphthalene is a white solid or powder that is insoluble in water and has a strong, mothball odor.
Primary sources of naphthalene in the air include the burning of coal and oil, the use of
mothballs, and from cigarette smoke. Exposure to naphthalene results in headache, nausea,
vomiting, liver damage, cataracts, neurological damage in infants, and chronic inflammation of
the lungs and nasal passages. Naphthalene is classified as a possible human carcinogen.

While FHWA considers these the priority mobile source air toxics, the list is subject to change
and may be adjusted in consideration of future EPA rules. According to the EPA’s Control of
Hazardous Air Pollutants from Mobile Sources (Federal Register, Vol. 72, No. 37, page 8430,
February 26, 2007), controls are required to dramatically decrease MSAT emissions through
cleaner fuels and cleaner engines. Using EPA’s MOVES3 model, as shown in Figure 5, FHWA
estimates that even if VMT increases by 31 percent from 2020 to 2060 as forecast, a combined
reduction of 76 percent in the total annual emissions for the priority MSAT is projected for the
same time period.
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Figure 5. FHWA Predicted National MSAT trends 2020-2060 for Vehicles Operating on
Roadway Using EPA’s MOVES3 Model
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2.4 Nonattainment Areas

The CAA amendments of 1977 and 1990 authorized EPA to designate areas that have not met
the NAAQS as nonattainment areas and to classify the areas level of non-attainment severity.
Each nonattainment area requires a SIP that outlines actions to reduce air pollution to levels that
comply with the NAAQS.

The project study area lies within the Phoenix nonattainment area for Ozone. In addition, the
study area is located in the Phoenix nonattainment area for PMio (see Figure 6). The Phoenix
Ozone nonattainment area consists of most of central and eastern Maricopa County, including
the Phoenix metropolitan area and a portion of northern Pinal County, including Apache
Junction. The Phoenix PM1o nonattainment area is defined as an area within eastern Maricopa
County, approximately 60 miles long by 48 miles wide, and an additional area within Pinal
County, 6 miles by 6 miles in size. The PMio nonattainment area encompasses the Phoenix
metropolitan area, including Apache Junction.

The Phoenix Ozone nonattainment area was originally designated a “moderate” nonattainment
area in 1991 for not meeting the 1-hour Oz NAAQS and was required to reach attainment by
November 15, 1996. EPA reclassified the Phoenix area to “serious” nonattainment on
February 13, 1998, for failing to attain the 1-hour O3z standard. The State of Arizona requested
attainment redesignation in December 2000, after 3 years had passed with no O3 violations. On
May 15, 2001, EPA determined that the Phoenix area had attained the 1-hour Os standard. A
maintenance plan and a redesignation request were submitted on April 21, 2004, and the area
was redesignated to attainment on June 14, 2005.

The 1-hour standard was revoked on June 15, 2005, and replaced with the 8-hour standard
(called the 1997 standard because it was proposed in 1997, but implementation was delayed by
litigation). Many of the control measures included in the 1-hour ozone maintenance plan were
required to remain in place to ensure progress toward the 8-hour standard. In 2008, EPA revised
the eight-hour ozone standard to 0.075 parts per million (from 0.08 ppm). On May 21, 2012, EPA
published a final rule to designate the Maricopa nonattainment area as a “marginal” area.

In 2015, based on EPA’s review of the air quality criteria for O3 and related photochemical
oxidants and for Os, EPA revised the levels of both standards. EPA revised the primary and
secondary Os standard levels to 0.070 parts per million (ppm), and retained their indicator (Os3),
forms (fourth-highest daily maximum, average across three consecutive years) and 8-hour
averaging times. On May 4, 2016, EPA published a final rule to determine that the Maricopa
Eight-Hour Ozone Nonattainment Area did not attain the 2008 standard and reclassified the area
from “marginal” to “moderate.” MAG submitted a 2017 Eight-Hour Ozone Moderate Area Plan
to comply with the 2008 ozone standards on January 1, 2017. On June 2, 2020, EPA published
a final rule to approve the portions of the MAG 2017 Eight-Hour Ozone Plan addresses
emissions inventories requirements, a demonstration of attainment by the applicable attainment
date, reasonably available control measures, reasonable further progress, motor vehicle
emission budgets for transportation conformity, vehicle inspection and maintenance programs,
new source review rules, and offsets, effective July 2, 2020. The MAG 2020 Eight-Hour Ozone
Plan — Submittal of Marginal Area Requirements for the Maricopa Nonattainment Area was
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submitted to EPA on June 29, 2020. The MAG 2020 Eight-Hour Ozone Plan — Submittal of
Marginal Area Requirements defined the 2015 eight-hour ozone standard of 0.070 parts per
million. On October 7, 2022 EPA determined that the Phoenix nonattainment area did not obtain
the standard by the marginal attainment date of August 3, 2021. As such, EPA reclassified the
area to “moderate” nonattainment for the 2015 Ozone NAAQS effective November 7, 2022 (87
FR 60897). In response to this reclassification, a Moderate Area Plan was due to EPA on
January 1, 2023, but has not been submitted.
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Figure 6. Nonattainment and Maintenance Areas in Maricopa and Pinal Counties
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The Phoenix CO maintenance area was originally classified as a “moderate” nonattainment area
in November 1990 and attainment was required by December 1995. The Phoenix area did not
attain the CO standard by that date, and the area was reclassified as a “serious” nonattainment
area on June 10, 1996. The required SIP was submitted on July 8, 1999, with a revised submittal
on April 18, 2001. On October 9, 2001, EPA determined that the plan was complete. On
September 22, 2003, EPA found that the Phoenix area had attained the CO standard. In
October 2004, EPA redesignated the Phoenix area to attainment with a maintenance plan. The
maintenance plan requires many of the same restrictions as the SIP for the nonattainment
designation and will remain in effect for a period of approximately 10 years to ensure that the
NAAQS continue to be met. The MAG 2013 CO maintenance plan for the Maricopa County area
was submitted to EPA in April 2013. On March 3, 2016, EPA approved the MAG 2013 CO
maintenance plan, effective April 4, 2016.

Under 40 CFR 93.102(b)(4) of the EPA’s regulations, transportation conformity applies to
maintenance areas through the 20-year maintenance planning period, unless the maintenance
plan specifies that the transportation conformity requirements apply for a longer time period.
Pursuant to CAA section 176(c)(5) and as explained in the preamble of the 1993 final rule,
conformity applies to areas that are designated nonattainment or are subject to a maintenance
plan approved under CAA section 175A.

The approved maintenance plans for CO area did not extend the maintenance plan period
beyond 20 years from redesignation. Consequently, transportation conformity requirements for
CO ceased to apply after April 8, 2025 (i.e., 20 years after the effective date of the EPA’s
approval of the first 10-year maintenance plans and redesignation of the areas to attainment for
the CO NAAQS).

The Phoenix PMio nonattainment area was originally classified in November 1990 as
“‘moderate.” The area was reclassified in June 1996 to “serious,” requiring attainment by 2001.
The State of Arizona submitted a revised plan to achieve attainment and requested a 5-year
extension of the attainment deadline for the 24-hour and annual PM1o standards for the Phoenix
area. On January 10, 2002, EPA announced approval of the plan and granted the extension to
December 2006. Despite the Most Stringent Measures and Best Available Control Measures
adopted and implemented earlier, the Phoenix area failed to attain the PMio standard by the
December 2006 deadline. The failure triggered a special requirement under Section 189(d) of
the CAA SIP revisions provide for annual reductions of PM1o and PMao precursors of not less
than 5 percent of the most recent emissions inventory until the NAAQS is attained. The SIP
revision was submitted to EPA in December 2007, demonstrating the necessary 5 percent
annual reductions through revisions to county dust control regulations, new agriculture best
management practices, and paving unpaved roads and shoulders, among other control
measures. On September 9, 2010, EPA proposed to approve in part and disapprove in part the
SIP revisions. However, on January 25, 2011, prior to EPA’s final action on the SIP revisions,
the State of Arizona withdrew the submitted plan from EPA’s consideration to be able to make
improvements on the plan. This withdrawal triggered EPA to find, on February 14, 2011, that
Arizona failed to make the required submittal under Section 189(d) of the CAA. The failure
triggered an 18-month clock for mandatory application of sanctions (including loss of federal
highway funds in 24 months) and a 2-year clock for a federal implementation plan. These
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sanctions clocks would stop when a new plan is submitted and EPA determines that the new
plan is complete. The State of Arizona adopted and submitted the 2012 5% Plans on May 25,
2012, and submitted supplemental information June 22 and July 2, 2012. EPA found the plans
complete on July 20, 2012, stopping sanctions clocks. EPA concurred with Exceptional Events
flags in letters dated September 6, 2012 and July 1, 2013 and approved fugitive dust statutes
for the plans on December 3, 2013. EPA published a Notice of Adequacy of the Motor Vehicle
Emissions Budget on December 5, 2013. On June 10, 2014, EPA published the final rule
approving the MAG 2012 5% Plan for PMao.

25 Ambient Pollutant Levels

The Arizona Department of Environmental Quality (ADEQ) and the Maricopa County Air Quality
Department (MCAQD) maintain a network of air monitoring sites throughout Maricopa county.
Monitoring sites vary in terms of the number of pollutants monitored, with some sites monitoring
one pollutant and others monitoring up to five pollutants. Some monitoring sites operate for the
entire year, while others operate for the peak pollutant season only. Most of the monitoring sites
are located in the Phoenix metropolitan area. There is one monitoring site adjacent to the study
area, Zuni Hills, located south of Zuni Hills Elementary School, at the intersection of Zuni Hills
and North 109" Avenue. The closest CO monitoring site is West Phoenix, located at 39" Avenue
and Earll Drive in Phoenix.

The Zuni Hills site collects data on concentrations of PMio. The West Phoenix site collects data
on concentrations of NO2, PM1o, CO, PM25, and Os. The average time is eight hours for CO and
O3, 24 hours for PM1o and PMzs, and 1 hour for NO2. Monitor dating from MCAQD'’s sites
between 2021 and 2023 has recorded exceedances flagged due to exceptional event days, at
both Zuni Hills and West Phoenix sites.

West Phoenix and Zuni Hills exceeded 24-hour average PMio NAAQS, each 1 day out of the 8
total exceedance days in recorded 2021. 11 exceedances of the 8-hour average O3z NAAQS
were recorded at West Phoenix in 2021. There were no exceedances or violations of the 1-hour
or 8-hour average CO NAAQS, and NO2 annual or 1-hour NAAQS. 3 days exceeded the 24-
hour PM2s NAAQS at multiple MCAQD sites and West Phoenix recorded a violation of 24-hour
PM2s NAAQS in 2021.

In 2022, no exceedances or violations of the 1-hour or 8-hour CO average or NO2 annual or 1-
hour NAAQS occurred at any MCAQD sites. 17 exceedances of the 8-hour average Oz NAAQS
were recorded at West Phoenix in 2022. In 2022, there were seven days that exceeded the 24-
hour PM1o NAAQS at MCAQD'’s sites, including 1 exceedance day recorded at Zuni Hills. In
2022, there were seven days that exceeded the 24-hour PM2.s NAAQS at one or more MCAQD
sites, including West Phoenix.

In 2023, no exceedances or violations of the 1-hour or 8-hour CO average or NO2 annual or 1-
hour NAAQS occurred at any MCAQD sites. There were fifty days when at least one Oz monitor
exceeded the 2015 8-hour NAAQS of 70 ppb, including West Phoenix which noted 18
exceedances in 2023. In 2023, there were five days that exceeded the 24-hour PM1o NAAQS at
least one of MCAQD'’s sites, including West Phoenix. There were five days in 2023 that
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exceeded the 24-hour PM2.5s NAAQS of 35 pg/m?3 at one or more MCAQD sites, including West
Phoenix.

40 CFR Part 51, Appendix W, section 8.3 and Hot Spot Guidance Section 8 provide
recommendations for determining appropriate background concentration. 40 CFR Part. 51 (A
2019 clarification memo, "Additional Methods, Determinations, and Analyses to Modify Air
Quality Data Beyond Exceptional Events” (available at https://www.epa.gov/air-quality-
analysis/clarification-memo-additional-methods-determinations-and-analyses-modify-air)
confirms the applicability of that CFR section to transportation conformity hot spot analyses.)
Appendix W, Section 8.3.2 recommends that for many cases, the current design value at a
nearby, representative monitoring station is the best starting point for background concentration.
However, there may be cases where the current design value is not appropriate. Section
8.3.2.c.ii specifies there may be circumstances which would necessitate modifications to the
background concentrations, stating that “[s]uch cases could include removal of data from specific
days or hours when a monitor is being affected by activities that are not typical or not expected
to occur again in the future (e.g., construction, roadway repairs, forest fires, or unusual
agricultural activities). Such adjustments would make the monitored background concentrations
more temporally and/or spatially representative of the area around the new or modifying source
for the purposes of the regulatory assessment.”

The data used to determine the background concentration includes 24-hour average pollutant
levels and annual means, excluding atypical air quality events. If the chosen 3-year period for
determining the project's background concentration encompasses atypical air quality such
events, data affected by those events can be excluded from the analysis. This is done to mitigate
the influence of outliers unrepresentative in air quality events on the determination of the
background concentration of an area data stemming from uncontrollable air quality events, which
could lead to NAAQS exceedances, which have been noted by MCAQD in their Annual
Monitoring Network Plans for the years discussed in this report. Table 3 summarizes
concentrations monitored at Zuni Hills and West Phoenix sites.

Table 3
Zuni Hills and West Phoenix Site Air Quality Data
2021 2022 2023
Moni_toring Pollutant Ave_raging
Site Time & . No. of . No. of . No. of
oncentration | Concentration Concentration
xceedances Exceedances Exceedances
(6{0) 8-hour 3.5 ppm 0 2.7 ppm 0 3.2 ppm 0
West O3 8-hour 0.081 ppm 11 0.081 ppm* 17 0.087 ppm* 18
Phoenix
(WP) PMzs | 24-hour | 224 pg/m3* 3 plgllgﬁf* 5 95.2 pg/ms* 4
PMio 24-hour | 250 pg/m3* 1 127 pg/m? 0 182 pg/ms* 1
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NO2

1-hour

55 ppb

51.0 ppb

60 ppb

Zuni Hills
(ZH)

PMz1o

24-hour

248 ug/ms3*

1

167 ug/ms3*

146 ug/m3

Notes: pg/m?® — micrograms per cubic meter; ppm — parts per million; ppb — parts per billion
* - dates that have been identified as atypical events by ADOT/Maricopa
Source: MCAQD, 2021 - 2023 Air Monitoring Network Plan Drafts, EPA Air Data for West Phoenix Monitor, Annual Data 2021 — 2023,
https://www.epa.gov/outdoor-air-quality-data
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3.0 ENVIRONMENTAL CONSEQUENCES

Project-level air quality analyses for proposed roadways typically focus on vehicle emissions of
CO, PM1o, and MSATSs. Although vehicle emissions include other pollutants, the concentrations
of CO, PMio, and MSATSs are the most easily assessed and provide a convenient measure of
the local air quality impacts from a proposed roadway. Other pollutants, such as Os, nitrogen
oxides, and hydrocarbons, are regional in nature, making a project-level evaluation not
applicable. Project-level analyses can be completed using qualitative or quantitative methods,
depending on the scale of the project, the level of design information available for the analysis,
and the overall purpose of the analysis.

This section describes the methods, impact criteria, and results of air quality analyses for the
proposed project. Guidelines and procedures used in the analysis follow applicable air quality
analysis protocols from EPA and FHWA. The Project Level Quantitative Matter (PM10)
Consultation Document and interagency consultation determined that this project is considered
project of air quality concern and requires a PMio quantitative analysis. In addition, it is
anticipated that this project would not have meaningful potential MSAT effects, and therefore,
MSAT quantitative analysis is not necessary.

3.1 Project Level Hotspot PM1o Analysis

The project study area is located in Maricopa County, Arizona, which is currently classified as a
nonattainment area for the PMio 24-hour standard. The project was presented to the MAG
consultation partners, which classified the project as one of air quality concerns. As such, a
microscale 24-hour PM1o hotspot analysis was conducted.

3.2.1 Methodology

The EPA’s nine-step process was used for hot-spot PM1o analysis, see Figure 7. Each step is
described below.
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Figure 7. EPA’s Nine-step Process for PM10 Analysis

Step 4
—» Estimate Dust and Other —
Emissions
A 4 v v
Step 2 Step 5
Determine Approach, Set Up and Run Air
Models and Data Quality Model
(AERMOD)
A J Y
Step 3 Step 6
Estimate On-Road Motor || Determine Background | |
Vehicle Emissions Concentrations

Determine the Need for Analysis

Based on the ADOT PMao interagency consultation process, this project is classified as a project
of air quality concern for PMio based on the high volumes of diesel traffic on SR303 and El
Mirage Road projected for 2050. Therefore, a project level hot-spot PM1o analysis is warranted.

Determine Approach, Models and Data

The PMio analysis methodology was presented to the interagency consultation partners and
finalized in November 2024. Based on the EPA guidance, and in consultation with FHWA, EPA
and other agencies, El Mirage Road and Jomax intersection, El Mirage Road and Happy Valley
Road, and El Mirage Road and SR303L ramps intersections were selected for detailed hot-spot
modeling to demonstrate project conformity with NAAQS based on the top intersections ranked
by volume and by LOS and delay. These four selected intersections have the great potential
concentrations of PM1o due to congestion and traffic volumes in 2050.

The AERMOD dispersion model requires meteorological data to predict pollutant concentrations
at receptors within the project area. Five years of meteorological data files were provided by
ADEQ based on observed surface data from Phoenix Sky Harbor International Airport and upper
air data from Tucson International Airport for the 5-year period from 2017 through 2021. This
meteorological data was determined to be representative of the project area conditions because
of its proximity to the project site (10 miles), similarity in land use and terrain, and the data meets
the completeness requirements of Section 5.3.2 of EPA’s Meteorological Monitoring Guidance
for Regulatory Modeling Applications (EPA 2000).
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All model inputs and assumptions are included in Appendix A — Consultation Document for
Project of Air Quality Concern. Information from ADEQ that describes the processing steps and
summarizes completeness determination is included in Attachment A of Appendix A.

Estimate On-Road Motor Vehicle Emissions

On-road vehicle emissions were estimated using MOVESS3.1. Age distribution and vehicle mix
were provided by MAG consistent with the regional conformity analysis. Default fuel
specifications data was used for the model’s fuel data inputs. Temperature and relative humidity
inputs were derived from the AERMET data provided by ADEQ to use in the dispersion model.
Information from ADEQ that describes the preparation of AERMET data is included in Appendix
Al. MOVES input relies on link-specific data. Traffic data included link volume, speed, average
grade, and elevation. Vehicle mix was assumed to be consistent with the MAG regional vehicle
mix. The PM1o modeled links and receptors for SR303L ramp and El Mirage Road Intersections
are shown in Figure 8. The PMio modeled links and receptors for El Mirage Road and Happy
Valley Road Intersection are shown in Figure 9. The PMio modeled links and receptors for El
Mirage Road and Jomax Road Intersection are shown in Figure 10.

Roadway segments were represented in AERMOD using VOLUME options. Unique inputs used
for each run were based on each link’s length (in miles), traffic volume (vehicle per hour), vehicle
average speed (miles per hour), and road grade (percent). Receptors were placed on the El
Mirage sidewalks under the SR303L mainline. For SR303L ramp and El Mirage Road
Intersection, a total of 44 sources and 1154 discrete receptors were modeled. For El Mirage
Road and Happy Valley Road Intersection, a total of 24 sources and 1086 discrete receptors
were modeled. For El Mirage Road and Jomax Road Intersection, a total of 24 sources and 1080
discrete receptors were modeled.

PMio emissions vary by time of day and time of year. Volume and speed data for each link was
obtained from the MAG travel demand model for A.M. peak, midday, P.M. peak, and overnight
traffic conditions. For each analysis site, MOVES was run for each of the four time periods (A.M.
peak, midday, P.M. peak, and overnight) for four seasons (January, April, July, and October) for
a total of 16 MOVES runs per selected TI. For every link, a set of 16 emission factors in units of
grams per mile were developed for the project’s analysis year of 2050.
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Figure 8. PM Receptors and Rodway Links (SR303L and El Mirage Road Intersections)

Source:
AZTEC Engineering (2024);
ADOT ATIS (2013); Maricopa County Aerial (2022)
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Figure 9. PM Receptors and Rodway Links (El Mirage Road and Happy Valley Road

Intersection)

Souice:
ALTEC Engineering (2024);
ADOT ATIS (2013); Maricopa County Aerial (2022

Map Disclaimer: This map is intended for
general siting purposes only.
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Figure 10. PM Receptors and Rodway Links (El Mirage Road and Jomax Road Intersection)

Source:
AZTEC Engineering (2024);
ADOT ATIS (2013); Maricopa County Aerial (2022)

Map Disclaimer: This map is intended for
general siting purposes only.
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Estimate Dust and Other Emissions

Re-entrained road dust must be included in all PM1o hot-spot analyses. Section 13.2.1 of AP-42
provides a method for estimating emissions of re-entrained road dust using local values for
precipitation, average vehicle weight, and silt loading.

The estimated road dust emission assumptions from the MAG Conformity Analysis for the
analysis year 2050 were used for this PM hot-spot analysis, and the values are summarized in
Table 9. Road dust emissions calculations were provided to EPA as part of the air quality
conformity review process. The values in Table 4 came from MAG regional conformity data dated
Spring, 2024.

Table 4
MAG Road Dust Emission Factors
Facility Type W (tons) sL (g/m?) E (9/VMT)
Freeway 4.27 0.02 0.124224
High Arterial 2.65 0.067 0.229887
Source: MAG Regional Conformity Data (Spring, 2024).
g/m? = grams per square meter, g/VMT = grams per vehicle mile traveled

Emission factors for road dust were added to the emission factors generated for each link by
MOVES for use in the AERMOD dispersion model.

Construction emissions were not included because construction will not occur at any individual
location for more than five years. EPA guidance requires nearby sources of PMio emissions to
be included in air quality modeling when those sources are not appropriately reflected in the
background data or would be affected by the project. No additional sources of PM1o emissions
were identified that would increase as a result of the project. It is assumed that PMao
concentrations due to any other nearby emissions sources are included in the ambient monitor
values used for background concentrations. In addition, this project is not expected to result in
changes to emissions from nearby sources.

Set Up and Run Air Quality Model (AERMOD)

The EPA’'s AERMOD air dispersion model was used to estimate project operation PMio
concentrations. The model uses traffic, emission factor, and meteorological data to estimate
ground-level concentrations of PMio at a series of receptors. For each modeled scenario, the
model setup included a series of sources representing the roadway segments in the vicinity of
the intersections being modeled.

VOLUME sources were inputted to represent roadway links. Link-specific inputs included source
location, source length and width, emission rate, release height, and plume height. AERMOD
was run for five years of meteorological data based on current ADEQ Phoenix AERMET files for
a 5-year period from 2017 through 2021.

Receptors were placed in order to estimate the highest concentrations of PM1o, to determine
possible violations of the NAAQS. The highest PMio concentrations are expected to occur near
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project’s areas with the highest-volume roadways and near areas where vehicles are restarting
and/or idling. Receptors were placed five meters from the roadways, at a height of 1.8 meters.
Receptors were not placed in locations where the public does not have access, as described in
the EPA guidance. Areas with no public access include medians, right-of-way access on
highways and ramps, locations restricted by fencing, and locations with hazardous terrain. Aerial
photos were used to determine locations unlikely to have pedestrian access due to fencing or
hazardous terrain.

Determine Background Concentrations

The Zuni Hills monitor is the closest to the project area. Monitoring station information including
land use percentage and wind rose data is shown in Table 5 below. Because Zuni Hills monitor
is the closest PM station to the project and the station’s land use characteristics are similar to
the project area’s land use, it was selected as the PM background monitor. This selected monitor
was approved during the interagency consultation process. The 4th highest PM1o reading from
2021 through 2023 was identified for Zuni Hills, after removing it for atypical events days, and
then used as the projects PM background concentration. The 4™ highest monitor value over
three years from 2021 to 2023 is 107 ug/m? for Zuni Hills monitor, after removing atypical events
data. Monitor site details, including a figure showing the distance from the project area to each
monitor, are included in the materials in Appendix A. An Atypical Events Report was prepared
for the justification of the removal for the eight atypical event days for Zuni Hills during the
proposed analysis time frame can be found in Appendix B.

Table 5
Zuni Hills PM Monitor
Zuni Hills (ZH)
AQS ID: 04-013-4016
Project Area Characteristics and Parameters Address: 109th Ave & Deer Valley Rd,
Phoenix
6 miles to project
. Continuous monitoring overall PM data
Collection completeness is 96.8% in 2021
frequency,
completeness, N/A Number of complete monitoring days in 2021
and to 2023: 1086
background ) ) )
concentration 4th nghest 24-hour reading after removing
atypical events: 107 ug/m3.
Density (developed area), Density (developed area), emission sources
emission sources (near the traffic (near the traffic interchange), land use
interchange), land use (residential | (residential area [27%] & vacant and open
Land area [26%], vacant [34%)] space [30%] commercial and office space
usefterrain commercial [0.08%], office [2%], terrain (relative flat).
[0.019%], light industrial [0.05%],
open space [21%)]), terrain (relative | The Zuni Hills monitor is located in a fringe
flat). area away from Central Phoenix,
characteristics similar to the project area.
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ZH monitor shows significant upwind patterns
to the project area.

Sile Zuni Hilks
. WS

Parameter:
Uriks: MPH
Direction: FROM Origin

WSPD
| B
Wind patterns | N/A i
el
o<
- i
Penod: 2019-01-01 00:00 - 2023-12-31 23:5%9
Nearb
y . N/A No nearby sources other than roadways.
sources:

The approved PMio background value was added to the AERMOD modeled design values for
comparison to the PMio NAAQS of 150 ug/m3. The background values are conservative,
because it is expected that ambient PM1o concentrations will be lower in future years because
of updated SIP’s and a general trend of declining vehicle emissions due to technological
advances. No obvious nearby sources of emissions other than roadways exist for the project. It
is assumed that emissions from other nearby sources, if any, are already included from the
ambient monitoring data.

Calculate Design Concentrations and Compare Build/No-Build Results

The model results were added to the PMio background concentrations for the Build alternative
to calculate the PMio design values. To determine the 24-hour PMio design value, the following
steps were used, as outlined in the guidance:

e From the air quality modeling results from the build scenario, identify the sixth-highest 24-
hour concentration for each receptor.

El Mirage Road, SR303L — Jomax Road TRACS NO. 0000 MA PEO T0428 01D
25 August 2025



e |dentify the receptor with the highest sixth-highest 24-hour concentration.

e Identify the appropriate 24-hour background concentration from the three most recent
years of air quality monitoring data. This value is 107 yg/m?3, as described above.

e For the receptor identified in Step 2, add the sixth-highest 24-hour modeled concentration
to the appropriate 24-hour background concentration (from Step 3).

¢ Round to the nearest 10 ug/m>. The result is the highest 24-hour PM1o design value in
the build scenario. The final results are summarized in Table 11.

Consider Mitigation or Control Measures

If the total concentration of the highest 24-hour PMao design value is greater than PM1o NAAQS,
mitigation or control measures are needed to be considered to reduce emissions within the
project area.

Document Analysis

This Air Quality Technical Report documents the PM hotspot results.

3.2.2 Results

The modeled concentrations, including background concentrations, were compared to the
applicable NAAQS. The receptor with the maximum 6th-highest concentration was located on
the northwest or northeast quadrants of the freeway. Figures 11 through Figure 13 show the
receptor concentrations near the center of the project area with the maximum value shown in
red.
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Figure 11. SR303L and El Mirage Road PMio Model Results
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background concentration. Maximum value shown in red.

Note: Values shown are modeled 6th-high 24-hour concentrations of PMuo, prior to the addition of
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Figure 12. El Mirage Road and Happy Valley Road PMio Model Results
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Note: Values shown are modeled 6th-high 24-hour concentrations of PM10, prior to the addition of
background concentration. Maximum value shown in red.
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Figure 13. El Mirage Road and Jomax Road PMio Model Results
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Note: Values shown are modeled 6th-high 24-hour concentrations of PM10, prior to the addition of
background concentration. Maximum value shown in red.
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The result is shown in Table 6 below. Output files exported from AERMOD for each model run
indicated zero fatal errors.

Table 6
Predicted 24-Hour PMio Concentration (ug/m?3)
. Total Concentration
. 6t-Highest Background Total PMao
Location PMz1o Value PMaio Value | Concentration Rounded to ngarest NAAQS
10 pg/m

miggLRrg;ps & El 38.0 107 145.0 150 150
E'L';)"x%/ealﬁzagoi J 24.1 107 131.1 130 150
Eémgf%eoggad & 25.4 107 132.4 130 150
pg/m?® = micrograms per cubic meter

As shown in Table 6, total PM1o concentrations for the projects four selected Tls are below PMio
NAAQS. Therefore, the project meets conformity requirements and no project emission
reduction mitigation or control measures need to be considered by project sponsors.

Due to the large volume of input and output files created for this project’'s PM hot spot analysis,
data is available electronically upon request, as noted in Appendix D.
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4.0 CONFORMITY

Section 176c¢ of the CAA requires that transportation projects conform to the approved air
quality State Implementation Plan for meeting federal air quality standards. Conformity
requirements were made substantially more rigorous in the CAA Amendments. The conformity
determinations for federal actions related to transportation projects must meet the requirements
of 40 CFR Parts 51 and 93. This project is not likely to cause or contribute to the severity or
number of violations of the NAAQS. The project is within the Phoenix PMi1o and Ozone
nonattainment area. The proposed project is included in the Maricopa Association of
Governments (MAG) MOMENTUM 2050 Regional Transportation Plan and the FY 2025-2030
Transportation Improvement Program as approved by MAG Regional Council on January 22,
2025.
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