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ACRONYMS AND ABBREVIATIONS
CAA

Clean Air Act

CFR

Code of Federal Regulations

CO

carbon monoxide

EA

Environmental Assessment

EPA

U.S. Environmental Protection Agency

I-17

Interstate 17

LOS

level of service

MAG

Maricopa Association of Governments

mph

miles per hour

MPO

metropolitan planning organization

MSAT

mobile source air toxic

NAAQS

National Ambient Air Quality Standards

NO2

nitrogen dioxide

NOx

nitrogen oxide

O3

ozone

Pb

lead

PM

particulate matter

PM10

particulate matter equal to or smaller than 10 microns in diameter

PM2.5

particulate matter equal to or smaller than 2.5 microns in diameter

ppb

parts per billion

ppm

parts per million

RTP

Regional Transportation Plan

SIP

State Implementation Plan

SO2

sulfur dioxide

TIP

Transportation Improvement Program

vph

vehicles per hour

μg/m3

microgram per cubic meter
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1.0

INTRODUCTION

This air quality technical report was prepared to support the Environmental Assessment
(EA) for the Northwest Phase II Light Rail Extension Project in Phoenix, Arizona. The
report discusses the alternatives being considered in the EA, followed by a discussion
of the project’s status with regard to transportation conformity regulations, analysis
methodology, project-level conformity status, affected environment, modeled pollutant
concentrations (for those pollutants requiring quantitative modeling) and expected shortterm construction impacts.
The report concludes that no air quality impacts would occur for those pollutants for
which Maricopa County is designated as a nonattainment or maintenance area.
1.1

BUILD ALTERNATIVE

The Build Alternative would consist of a new light rail transit alignment about 1.55 miles
long, extending the existing Valley Metro light rail line from its current terminus at
Dunlap and 19th Avenues to Metrocenter on the western side of Interstate 17 (I-17)
(Figure 1). The proposed alignment would travel west along Dunlap Avenue from
19th Avenue to 25th Avenue, where it would turn north and continue along
25th Avenue, crossing the Arizona Canal and Arizona Canal Diversion Channel and
then continuing north on 25th Avenue to Mountain View Road where it would turn west.
At Mountain View Road just west of 25th Avenue, the alignment would begin
transitioning to an aerial structure and cross I-17 on a new bridge.
On the western side of I-17, the alignment would proceed north and terminate at an
elevated station near Cheryl Drive in Metrocenter, a regional shopping center. The
Metrocenter Transit Center, currently in the southwestern quadrant of Metrocenter,
serves as a transit node for area patrons. The Build Alternative includes relocation of
the transit center adjacent to the proposed Metrocenter light rail station. Approximately
260 parking spaces would be provided at Metrocenter near the relocated transit center.
Additionally, approximately 179 parking spaces would be provided at the Rose Mofford
Sports Complex. Of these, 146 spaces would be shared by transit and sports complex
users. The remaining spaces would be for the use of sports complex users only. The
Build Alternative is scheduled to begin operations in 2023.
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FIGURE 1: BUILD ALTERNATIVE

2.0

AFFECTED ENVIRONMENT

2.1

APPLICABLE AIR QUALITY STANDARDS

The U.S. Environmental Protection Agency (EPA) has established the National Ambient
Air Quality Standards (NAAQS) to protect the public from air pollution. These standards
include both primary and secondary standards. Primary standards protect public health,
while secondary standards protect public welfare (such as protecting property and
vegetation from the effects of a particular pollutant).
The six primary air pollutants of concern for which NAAQS have been established are
carbon monoxide (CO), ozone (O3), particulate matter (PM) equal to or smaller than
10 microns (PM10) or 2.5 microns (PM2.5) in diameter, sulfur dioxide (SO2), nitrogen
dioxide (NO2) and lead (Pb).
The NAAQS have been adopted by the State of Arizona as the ambient air quality
standards for the state (Table 1).
The climate in the nonattainment area is arid continental, with temperatures ranging
from a mean of 52 degrees Fahrenheit in January to 91 degrees in July. The sun shines
86 percent of the time, and the annual rainfall is about 7.44 inches. In general, the
prevailing wind direction is from east/southeast to west/southwest.
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2.2

ATTAINMENT STATUS

Geographic areas in which the ambient concentrations of a pollutant exceed the
NAAQS are classified as nonattainment areas. Federal regulations require States to
prepare statewide air quality planning documents called State Implementation Plans
(SIPs) that establish methods to bring air quality in nonattainment areas into compliance
with the NAAQS and to maintain compliance. Nonattainment areas that return to
compliance are called maintenance areas.
Maricopa County is currently designated as a federal nonattainment area for O3 and
PM10 and as a maintenance area for CO. SIP provisions for the nonattainment areas for
which the county is so designated have been included in the SIP and are modeled
regionally by the Maricopa Association of Governments (MAG).
2.2.1

Carbon Monoxide

CO, which is emitted by engines, is a colorless, odorless, poisonous gas that reduces
the amount of oxygen carried in the bloodstream by forming carboxy-hemoglobin, which
prevents oxygenation of the blood. CO is emitted directly into the atmosphere from
automobiles. Other sources of CO emissions include industrial processes such as nontransportation fuel combustion and natural sources such as wildfires.
High concentrations of CO generally occur along roadways and near intersections with
congested traffic. Calm winds during the late fall and winter, combined with nighttime
and early morning temperature inversions, can cause a buildup of CO in urban areas.
On March 9, 2005, EPA published the final rule in the Federal Register redesignating
the Phoenix metropolitan area as an attainment area for CO and approving the
maintenance plan showing maintenance of the CO standard through 2015. On March 3,
2016, EPA published the final rule approving the MAG 2013 Carbon Monoxide
Maintenance Plan that demonstrates continued maintenance of the CO standards
through 2025, effective April 4, 2016. The Phoenix metropolitan area has not had a
violation of the CO standard since 1996 and has reported clean monitoring data for
more than 15 years.
2.2.2

Ozone

O3 is the primary component of photochemical smog. It occurs naturally in the
stratosphere and reduces the amount of ultraviolet radiation reaching the surface of the
earth. O3 is not emitted directly into the air but is formed by nitrogen oxides (NOx) and
volatile organic compounds that react in the presence of heat and sunlight to form O3.
Ground-level O3 forms readily in the atmosphere, usually during hot weather, and can
affect people’s respiratory systems and plant growth.
NOx is emitted from motor vehicles, power plants and other combustion sources.
Volatile organic compounds are emitted from a variety of sources including motor
vehicles, chemical plants, refineries, factories and other industrial sources.
The Phoenix metropolitan area has been designated as an 8-hour ozone nonattainment
area (the 1-hour ozone standard was revoked in 2005). On June 15, 2007, the MAG
2007 Eight-Hour Ozone Plan for the Maricopa Nonattainment Area was submitted to
EPA to address the 1997 ozone standard of 0.08 ppm. On June 13, 2012, EPA
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published the final rule approving the MAG 2007 Eight-Hour Ozone Plan, effective
July 13, 2012. In March 2009, the MAG 2009 Eight-Hour Ozone Maintenance Plan was
submitted to EPA. On September 17, 2014, EPA published a final rule approving the
MAG 2009 Eight-Hour Ozone Maintenance Plan, effective October 17, 2014.
EPA has continued to strengthen the ozone standard over time. On March 12, 2008, the
eight-hour ozone standard was strengthened from 0.08 parts per million to 0.075 parts
per million. The area was classified as a Marginal nonattainment area with a July 20,
2015, attainment date. To address Marginal area requirements, the “MAG 2014 EightHour Ozone Plan – Submittal of Marginal Area requirements for the Maricopa
Nonattainment Area” was submitted to EPA on July 2, 2014. On October 16, 2015, EPA
published a final notice to approve the “MAG 2014 Eight-Hour Ozone Plan,” effective
December 15, 2015. In addition, on May 4, 2016, EPA reclassified the area to Moderate
since the Maricopa Nonattainment Area did not attain the 2008 standard by the
attainment date. MAG has prepared the MAG 2017 Eight-Hour Ozone Moderate Area
Plan for the Maricopa Nonattainment Area to address Moderate Area requirements. The
plan is due to EPA by January 1, 2017.
2.2.3

Particulate Matter

PM includes both solid particles and liquid droplets in the air. Many anthropogenic
(human-caused) and natural sources emit PM directly or emit other pollutants that react
in the atmosphere to form PM. PM10 can be inhaled and can accumulate in the
respiratory system. Sources of PM10 include crushing or grinding operations and dust
from paved or unpaved roads. As noted previously, the project is in a PM10
nonattainment area.
EPA published a final rule approving the Revised MAG 1999 Serious Area Particulate
Plan on July 25, 2002. The Plan for the region projected attainment of the 24-hour and
annual standards by 2006; however, the region continued to experience violations of
both the 24-hour and annual standards after 2006. EPA revoked the annual PM10
standard on October 17, 2006, effective December 18, 2006. On June 6, 2007, EPA
published a final rule in the Federal Register finding that the Maricopa County PM10
Nonattainment Area did not attain the 24-hour standard for PM10 by December 31,
2006. EPA published a final rule approving the MAG 2012 Five Percent Plan for PM-10
for the Maricopa County Nonattainment Area on June 10, 2014. In the final rule
approving the MAG 2012 Five Percent Plan for PM-10, EPA determined that the region
has met the standard based upon three years of clean data for 2010 to 2012, as
measured by the air quality monitors.
2.2.4

Sulfur Dioxide, Nitrogen Dioxide, and Lead

Sulfur dioxide (SO2) is one of a group of highly reactive gasses known as “oxides of
sulfur.” The largest sources of SO2 emissions are fossil fuel combustion at power plants
(73 percent) and other industrial facilities (20 percent). Smaller sources of SO2
emissions include vehicular emissions from highways and industrial processes. SO2 is
linked with a number of adverse effects on the respiratory system.
Nitrogen dioxide (NO2) is one of a group of highly reactive gasses known as “oxides of
nitrogen,” or “nitrogen oxides (NOx).” NO2 forms quickly from emissions from cars,
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trucks, buses, power plants and off-road equipment. In addition to contributing to the
formation of ground-level O3 and fine particle pollution, NO2 is linked with a number of
adverse effects on the respiratory system.
Lead (Pb) is a metal found naturally in the environment and in manufactured products.
Once taken into the body, lead distributes throughout the body in the blood and is
accumulated in the bones. Depending on the level of exposure, lead can adversely
affect the nervous system, kidney function, immune system, reproductive and
developmental systems and the cardiovascular system. Lead exposure also affects the
oxygen-carrying capacity of the blood.
2.2.5

Mobile Source Air Toxics

In addition to the NAAQS, EPA has developed a list of 21 mobile-source air toxics
(MSATs) that result from industrial activities, motor vehicle emissions and nonroad
equipment and are associated with numerous adverse health effects. Examples of
MSATs are benzene, formaldehyde, naphthalene and diesel PM. Research has shown
that people exposed to MSATs at sufficiently high concentrations or for extended
periods of time may have an increased risk of certain health effects, including cancer,
compromised immune systems or other neurological problems.
Since 2007, EPA has implemented several mobile source emission control programs
that—in addition to controlling pollutants such as hydrocarbons, PM and NOx—will
result in large air toxic reductions. For example, EPA has instituted rules for lowering
the benzene content of gasoline that will reduce other MSAT emissions and require
reductions in vehicle emissions (EPA 2007).
TABLE 1: NATIONAL AMBIENT AIR QUALITY STANDARDS
Pollutant

Standard

Averaging
Time

Level

Form

8-hour
average

9 ppm

1-hour
average

35 ppm

Primary and
secondary

Rolling
3-month
average

0.15 µg/m3 a

Primary

1-hour
average

100 ppb

98th percentile of 1-hour daily
maximum concentrations,
averaged over 3 years

Primary and
secondary

Annual
average

53 ppbb

Annual mean

Ozone (O3)
(80 Federal Register
165292, Oct. 26, 2015)

Primary and
secondary

8-hour
average

0.070 ppmc

Annual fourth-highest daily
maximum 8-hour
concentration, averaged over
3 years

Particulate matter
(PM2.5)
(78 Federal Register
3085, Jan. 15, 2013)

Primary

Annual
average

12 µg/m3

Annual mean, averaged over
3 years

Secondary

Annual
average

15 µg/m3

Annual mean, averaged over
3 years

Carbon monoxide (CO)
(76 Federal Register
54294, Aug. 31, 2011)

Primary

Lead (Pb)
(73 Federal Register
66964, Nov. 12, 2008)
Nitrogen dioxide (NO2)
(75 Federal Register
20218, April 3, 2012)

Air Quality Technical Report
Environmental Assessment
Northwest Phase II Light Rail Extension

5

Not to be exceeded more
than once per year

Not to be exceeded

May 2018

TABLE 1: NATIONAL AMBIENT AIR QUALITY STANDARDS
Pollutant

Standard

Averaging
Time

Level

Form

Primary and
secondary

24-hour
average

35 µg/m3

98th percentile, averaged
over 3 years

Particulate matter (PM10)
(78 Federal Register
3085, Jan. 15, 2013)

Primary and
secondary

24-hour
average

150 µg/m3

Not to be exceeded more
than once per year on
average over 3 years

Sulfur dioxide (SO2)
(75 Federal Register
35520, June 22, 2010)
(77 Federal Register
20218, April 3, 2012)

Primary

1-hour
average

75 ppbd

99th percentile of 1-hour daily
maximum concentrations,
averaged over 3 years

Secondary

3-hour
average

0.5 ppm

Not to be exceeded more
than once per year

Source: U.S. Environmental Protection Agency (2016a)
Notes: ppm = parts per million, ppb = parts per billion, µg/m3 = micrograms per cubic meter
a In areas designated nonattainment for the Pb standards prior to the promulgation of the current (2008) standards,
and for which implementation plans to attain or maintain the current (2008) standards have not been submitted and
approved, the previous standards (1.5 µg/m3 as a calendar quarter average) also remain in effect.
b The level of the annual NO standard is 0.053 ppm. It is shown here in terms of ppb for the purposes of clearer
2
comparison with the 1-hour standard.
c Final rule signed October 1, 2015, and effective December 28, 2015. The previous (2008) O standards additionally
3
remain in effect in some areas. Revoking the previous (2008) O3 standards and transitioning to the current (2015)
standards will be addressed in the implementation rule for the current standards. 2008 O3 standard (0.075 ppm,
annual fourth-highest daily maximum 8-hour concentration, averaged over 3 years) and related implementation rules
remain in place. In 1997, the U.S. Environmental Protection Agency (EPA) revoked the 1-hour O3 standard
(0.12 ppm, not to be exceeded more than once per year) in all areas, although some areas have continued
obligations under that standard (“anti-backsliding”). The 1-hour O3 standard is attained when the expected number of
days per calendar year with maximum hourly average concentrations above 0.12 ppm is less than or equal to 1.
d The previous SO standards (0.14 ppm 24-hour and 0.03 ppm annual) will additionally remain in effect in certain
2
areas: (1) any area for which it is not yet 1 year since the effective date of designation under the current (2010)
standards and (2) any area for which implementation plans providing for attainment of the current (2010) standard
have not been submitted and approved and which is designated nonattainment under the previous SO2 standards or
is not meeting the requirements of a State Implementation Plan (SIP) call under the previous SO2 standards [40 Code
of Federal Regulations 50.4(3)]. A SIP call is an EPA action requiring a state to resubmit all or part of its SIP to
demonstrate attainment of the required National Ambient Air Quality Standard. Final rule signed June 2, 2010. To
attain this standard, the 3-year average of the 99th percentile of the daily maximum 1-hour average at each monitor
within an area must not exceed 75 ppb.

3.0

AIR QUALITY MONITORING IN THE STUDY AREA

The Maricopa County Air Quality Department and the Arizona Department of
Environmental Quality maintain a network of 24 monitoring stations at different locations
throughout Maricopa County. These monitoring stations provide ambient air quality
information in the vicinity in which they are located. Two monitoring stations are near
the study area: the North Phoenix station at 7th Street and Dunlap Avenue and the
Glendale station at 59th and Olive Avenues. These stations provide an indication of
ambient air quality near the study area. The stations are shown in Figure 2.
Tables 2, 3 and 4 summarize recent PM10, CO and O3 air quality data collected at these
monitoring sites.

Air Quality Technical Report
Environmental Assessment
Northwest Phase II Light Rail Extension

6

May 2018

FIGURE 2: AIR QUALITY MONITORING STATIONS
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TABLE 2: 24-HOUR AVERAGE PM10 AIR QUALITY MONITORING DATA
Parameter

2014

2015

2016

107

79

141

0

0

0

86

78

131

0

0

0

North Phoenix (site 04-013-1004)
3 a

1st maximum (in µg/m )

Number of exceedances

b

Glendale (site 04-013-2001)
3 a

1st maximum (in µg/m )

Number of exceedances

b

Source: U.S. Environmental Protection Agency (2016b)
Notes: The 24-hour PM10 National Ambient Air Quality Standard is 150µg/m3.
µg/m3 = micrograms per cubic meter, PM10 = particulate matter equal to or smaller than 10 microns in diameter
a 1st maximum is the highest PM
10 concentration recorded at the monitoring station during the year.
b Exceptional events excluded. Exceptional events in 2013 and 2014 have not yet received concurrence from the
U.S. Environmental Protection Agency (EPA). Exceptional events are exceedances of the National Ambient Air
Quality Standards (NAAQS) resulting from acts of nature beyond human control (for example, high winds). With
proper documentation to EPA, exceptional events are excluded from consideration as an exceedance of the NAAQS.

TABLE 3: CO AIR QUALITY MONITORING DATA
Parameter

2014

2015

2016

North Phoenix (site 04-013-1004)
1st maximum (8-hour) (in ppm)

a

1.4

1.4

1.2

1st maximum (1-hour) (in ppm)

a

1.7

1.9

1.8

0

0

0

Number of exceedances

Glendale (site 04-013-2001)
1st maximum (8-hour) (in ppm)

a

1.4

1.6

1.7

1st maximum (1-hour) (in ppm)

a

1.9

1.9

2.0

0

0

0

Number of exceedances

Source: U.S. Environmental Protection Agency (2016b)
Notes: The CO National Ambient Air Quality Standards are 9 ppm for the 8-hour standard and 35 ppm for the 1-hour
standard.
CO = carbon monoxide, ppm = parts per million
a 1st maximum is the highest CO concentration recorded at the monitoring station during the year.
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TABLE 4: O3 AIR QUALITY MONITORING DATA
Parameter

2014

2015

2016

0.078

0.074

0.075

6

2

11

0.075

0.067

0.066

2

0

1

North Phoenix (site 04-013-1004)
a

4th maximum (8-hour) (in ppm)
Number of exceedances

b

Glendale (site 04-013-2001)
4th maximum (8-hour) (in ppm)
Number of exceedances

a

b

Source: U.S. Environmental Protection Agency (2016b)
O3 = ozone, ppm = parts per million
a 4th maximum is the fourth highest O concentration recorded at the monitoring station during the year.
3
b Reported exceedances based on 2008 ozone standard of 0.075 ppm.

4.0

AIR QUALITY EMISSIONS

4.1

AIR QUALITY MODELING REQUIREMENTS

4.1.1

Clean Air Act

The Clean Air Act (CAA) mandates that federal agencies and metropolitan planning
organizations (MPOs) not approve any transportation project, program or plan that does
not conform to the approved SIP. Under Section 176(c) of the CAA, a transportation
project is said to “conform” to the provisions and purposes of the SIP if the project, both
alone and in combination with other planned projects, does not:


Cause or contribute to new air quality violations of the NAAQS,



Worsen existing violations of the NAAQS, or



Delay timely attainment of the NAAQS or required interim milestones.

4.1.2

Transportation Conformity Rule

The federal transportation conformity rule was promulgated in 1993 by EPA after the
passage of amendments to the federal CAA in 1990. The transportation conformity rule
(40 Code of Federal Regulations [CFR] Parts 51 and 93) details criteria and procedures
for conformity determinations for transportation plans, programs and projects.
The conformity rule applies in all nonattainment and maintenance areas for
transportation-related criteria pollutants. As noted in Section 2.2, Maricopa County is a
nonattainment or maintenance area for CO, O3 and PM10 and is subject to
transportation conformity requirements for CO and PM10.
Section 93.116 of the conformity rule specifies criteria and procedures for localized CO,
PM10 and PM2.5 violations (hot-spot analyses). Since Maricopa County is an attainment
area for PM2.5, those requirements do not apply to the proposed project.
The criteria state that a Federal Highway Administration or Federal Transit
Administration project must not cause or contribute to any new localized CO and/or
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PM10 violations or increase the frequency or severity of any existing CO and/or PM10
violations in nonattainment or maintenance areas.
Transportation conformity requires a demonstration that, during the timeframe of the
transportation plan, no new local NAAQS violations would occur and the severity or
number of existing violations would not increase as a result of the project.
4.1.3

Carbon Monoxide Hot-Spot Requirements

The regulation at 40 CFR 93.123, Procedures for Determining Localized CO, PM10, and
PM2.5 Concentrations (hot-spot analysis), describes the procedures for estimating
localized CO concentrations, including using applicable air quality models and other
requirements specified in 40 CFR 51, Appendix W, Guideline on Air Quality Models.
CO hot-spot analysis is required for the following types of projects:


Projects in or affecting locations, areas or categories of sites that are identified in the
applicable implementation plan as sites of violation or possible violation;



Projects affecting intersections that are at level of service (LOS) D, E or F, or those
that will change to LOS D, E or F because of increased traffic volumes related to the
project;



Any project affecting one or more of the top three intersections in the nonattainment
or maintenance area with highest traffic volumes, as identified in the applicable
implementation plan; and



Any project affecting one or more of the top three intersections in the nonattainment
or maintenance area with the worst LOS, as identified in the applicable
implementation plan.

4.1.4

PM10 Hot-Spot Requirements

EPA guidance is used to complete the quantitative PM10 hot-spot analyses only for
“projects of air quality concern,” as defined in the Section 93.123 of the Federal
Transportation Conformity Rule. The Build Alternative does not meet any of the
screening criteria in Section 93.123 used to define a “project of air quality concern,” as
described below:


The Build Alternative is not a new highway project, nor does it expand a highway
[40 CFR 93.123(b)(1)(i)].



The affected intersections do not experience significant numbers of diesel vehicles;
nor will the Build Alternative result in increased traffic volumes from a significant
number of diesel vehicles related to the Build Alternative [40 CFR 93.123(b)(1)(ii)].



New bus and rail terminals and transfer points associated with the Build Alternative
will not have a significant number of diesel vehicles congregating at a single
location. The associated bus fleet in the future is assumed to be compressed natural
gas/liquefied natural gas and diesel-electric hybrids [40 CFR 93.123(b)(1)(iii)].



Expanded bus and rail terminals and transfer points associated with the Build
Alternative will not have a significant number of diesel vehicles congregating at a
single location. The associated bus fleet in the future is assumed to be operating on
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compressed natural gas/liquefied natural gas and diesel-electric hybrids [40 CFR
93.123(b)(1)(iv)].


The project is not in or affecting locations, areas or categories of sites which are
identified in the PM10 or PM2.5 applicable implementation plan as sites of violation or
possible violation [40 CFR 93.123(b)(1)(v)].

Maricopa County is in attainment for PM2.5 and nonattainment for PM10. The State
Implementation Plan for PM10 for the Maricopa County Nonattainment Area did not
identify any specific sites or potential sites of violation.
Since none of the screening criteria were met that would suggest the proposed project
is one of air quality concern (that is, it does not fall under one of the screening criteria
discussed above), the Build Alternative has been determined not to be a project of air
quality concern. The Air Quality Technical Report – Northwest Phase II Light Rail
Extension was provided to MAG for review and comment. MAG provided comments to
Valley Metro on November 17, 2016. The Air Quality Technical Report was revised per
the comments submitted by MAG, and Valley Metro submitted the report to MAG on
December 20, 2016, requesting their concurrence. MAG provided concurrence on
January 13, 2017 (Appendix D).
Construction-related activities were not included in the hot-spot analysis because the
construction period is less than 5 years and considered temporary under the Federal
Transportation Conformity Rule. Therefore, no additional quantitative assessment for
PM10 is required.
4.1.5

Ozone Requirements

There are no requirements for addressing localized O3 concentrations (hot-spot
analysis) in the transportation conformity rule.
4.1.6

Mobile Source Air Toxics

On October 18, 2016, FHWA issued Updated Interim Guidance on Mobile Source Air
Toxic Analysis in NEPA Documents. The guidance provides a tiered approach to
analysis of MSATs, depending on specific project circumstances. The three tiers
described in the FHWA guidance include:
1. No analysis for projects with no potential for meaningful MSAT effects;
2. Qualitative analysis for projects with low potential MSAT effects; or
3. Quantitative analysis to differentiate alternatives for projects with higher potential
MSAT effects.
Tier 1 projects include:
1. Projects qualifying as a categorical exclusion under 23 CFR 771.117;
2. Projects exempt under the Clean Air Act conformity rule under 40 CFR 93.126; and
3. Other projects with no meaningful impacts on traffic volumes or vehicle mix.
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The purpose of the proposed light rail project is, among other things, to improve local
and regional mobility and to enhance access to regional employment centers and
activity destinations by constructing a new light rail line where one does not currently
exist. The Build Alternative would not result in adverse air quality impacts related to
Clean Air Act criteria pollutants and has not been linked with any special MSAT
concerns. The Build Alternative would not result in substantial changes in traffic
volumes, vehicle mix, basic project location or any other factor that would cause a
meaningful increase in MSAT emissions from that of the No-Build Alternative.
Table 5 (shown later in this report) displays the Intersection Level of Service (LOS) and
Delay (PM Peak). The LOS, as measured by vehicle delay, is either the same or
improves at intersections along the proposed light rail transit route (intersections 1
through 14 and 17 through 19).
In addition, FHWA’s Updated Interim Guidance on Mobile Source Air Toxic Analysis in
NEPA Documents (FHWA 2016) indicates that projects where the design year traffic
volumes are projected to be less than 140,000 to 150,000 average annual daily traffic
volume (AADT) will have, at most, a low potential for MSAT effects. Average daily traffic
volumes in 2040 range from about 9,400 vehicles per day around the Rose Mofford
Sports Complex to 7,400 vehicles per day on 25th Avenue to a high of about 40,000
vehicles per day on Dunlap Avenue.1 These volumes are well below the 140,000 to
150,000 vehicle per day thresholds at which there could be potential MSAT effects.
In addition, EPA regulations for vehicle engines and fuels will cause overall MSAT
emissions to decline substantially over the next several decades. Based on regulations
now in effect, EPA forecasts a combined reduction of over 90 percent in the total annual
emissions rate for the priority MSATs from 2010 to 2050, while VMT are projected to
increase by over 45 percent (FHWA 2016).
Based on the factors considered above, the Build Alternative would have no meaningful
impact on MSAT emissions.

5.0

METHODOLOGY FOR IMPACT EVALUATION

5.1

REGIONAL CONFORMITY DEMONSTRATION

Regional conformity analyses are prepared by the appropriate MPO (in this case, MAG
for Maricopa County) as part of the conformity determinations of the transportation
plans and transportation improvement programs.
In June 2017, MAG prepared an air quality conformity analysis for the Fiscal Year
2018–2022 Transportation Improvement Program (TIP) and the 2040 Regional
Transportation Plan (RTP) and its amendment. The Northwest Phase II Light Rail
Extension Project is included in the 2040 RTP and its amendment. On September 27,
2017, the air quality conformity analysis prepared for the 2040 RTP was approved by
the MAG Regional Council. The Federal Highway Administration and Federal Transit
Administration made a Finding of Conformity on the TIP and 2040 RTP on October 12,
2017.
1

Figure 4, Transportation Technical Report for the Northwest Phase II Light Rail Extension EA which can
be found in Appendix C of the EA
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5.1.1

Carbon Monoxide Screening

Maricopa County has not recorded a violation of the 1-hour CO standard (35 ppm)
since 1984 or the 8-hour standard (9 ppm) since 1996. The 2013 Carbon Monoxide
Maintenance Plan documented CAL3QHC dispersion modeling at the six intersections
in the county that are expected to experience the heaviest traffic volumes and worst
congestion in 2025 (MAG 2013). The combined background and CAL3QHC maximum
8-hour concentration were used to demonstrate continued maintenance of the 8-hour
CO standard in the 2025 horizon year.
To comply with air quality conformity requirements in nonattainment or maintenance
areas for CO, a hot-spot analysis is required. EPA guidance for modeling CO was
issued in 1992 (EPA 1992). The intersection selection procedure described in Chapter 3
of the 1992 modeling guidance was used to select intersections for detailed CO
modeling for the proposed project.
The intersection selection procedure is a two-step process:
1. Those intersections operating at LOS D, E or F in the 2016 base year or those that
would change to LOS D, E or F because of increased volumes in the 2040 future
design year were identified and are shown in Table 5. A total of 19 intersections
were identified in the study area.
2. Those intersections that would operate at LOS D, E or F were then ranked by
intersection traffic volume in 2040, and the three intersections with the highest
afternoon peak-hour volume of traffic were identified. Those intersections are:
a. I-17/Dunlap Avenue (7,960 vehicles per hour [vph])
b. I-17 northbound off ramp/Peoria Avenue (5,880 vph)
c. 19th Avenue/Dunlap Avenue (3,850 vph)
The three worst-operating intersections as measured by vehicle delay (in seconds) were
also identified:


I-17/Dunlap Avenue (more than 80 seconds of delay)



I-17 northbound off ramp/Peoria Avenue (more than 80 seconds of delay)



19th Avenue/Dunlap Avenue (56 seconds of delay)

The highest peak-hour volume and worst-operating (as measured by vehicle delay)
intersections were the same. Therefore, the three intersections selected for detailed CO
modeling were:


I-17/Dunlap Avenue



I-17 northbound off ramp/Peoria Avenue



19th Avenue/Dunlap Avenue

While both the I-17 northbound and southbound ramps at Peoria Avenue would operate
at LOS F with more than 80 seconds of vehicle delay in 2040, only the northbound
ramps were modeled in detail because no sidewalks or other sensitive receptor
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locations exist on the ramp approaches to Peoria Avenue on either leg of the
interchange. ADOT has not yet designed potential improvements for this interchange so
the future year analysis assumes there will also be no new sidewalks.
Traffic volumes on both sides of the interchange are similar under the Build Alternative
ranging from about 5,600 vehicles in the peak hour in 2035 on the northbound leg of the
interchange to about 6,000 vehicles in the peak hour in 2035 on the southbound leg
(Table 5). Therefore, modeling only one leg of the interchange would reasonably
represent the interchange as a whole. As a result, the next highest volume intersection
and worst operating intersection (19th Avenue/Dunlap Avenue) was included for
detailed CAL3QHC modeling.
Note that the CO analysis was completed using the 2035 Regional Conformity
Demonstration; however, subsequent to that analysis, the 2040 RTP was released. The
2035 and 2040 traffic networks were analyzed to determine whether there were
sufficient traffic volume changes between 2035 and 2040 (Table 5) that could affect the
air quality analysis. Following the intersection selection procedure described above, the
same three intersections recommended for CO modeling resulted from the ranking
process using 2040 traffic volumes. All three intersections operate at LOS D,E, or F
under the No-Build and Build Altrnatives in both 2035 and 2040.
It was concluded that, because of the small increase in peak-hour traffic volumes at
these three intersections from 2035 to 2040 (a 5 percent increase at each intersection)
and the minor effect this would have on CO emissions, it was not necessary to update
the analysis to 2040.
TABLE 5: LEVELS OF SERVICE AND AFTERNOON PEAK-HOUR TRAFFIC
VOLUMES AT INTERSECTIONS OPERATING AT LOS D, E OR F IN 2016 OR 2040A
2040 (2035) Build
Alternative

56

E

3,850
(3,665)

56

C Street and Dunlap Ave

B

—

B

—

—

B

—

—

3

23rd Ave and Dunlap Ave

C

—

C

—

—

C

—

—

4

24th Ave and Dunlap Ave

C

2,686

D

3,440
(3,265)

32

B

3,430
(3,260)

—

5

25th Ave and Dunlap Ave

B

—

C

—

—

C

—

—

6

Sheraton driveway and
Dunlap Ave

—

—

—

—

—

A

—

—

7

I-17 and Dunlap Ave
interchange

F

6,164

F

7,835
(7,465)

>80

F

7,960
(7,590)

>80

8

25th Ave and Mission Ln

C

—

D

31

28

C

—

—

9

25th Ave and Sheraton
driveway

C

—

D

1,340
(1,270)

31

C

—

—

LOSb
2
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Delayc
(seconds)

3,850
(3,665)

19th Ave and Dunlap Ave

Peak-hour
Volumesc

E

1

Peak-hour
Volumesc

3,002

Intersection

LOSb

D

No.

Peak-hour
Volumesc

LOSb

2040 (2035) No-Build
Alternative
Delaybc(se
conds)

2016
Conditions

May 2018

TABLE 5: LEVELS OF SERVICE AND AFTERNOON PEAK-HOUR TRAFFIC
VOLUMES AT INTERSECTIONS OPERATING AT LOS D, E OR F IN 2016 OR 2040A

Peak-hour
Volumesc

Delayc
(seconds)

25th Ave and south canal
pedestrian crossing

—

—

—

—

—

A

—

—

11

25th Ave and north canal
pedestrian crossing

—

—

—

—

—

A

—

—

12

25th Ave and parking lot
pedestrian crossing

—

—

—

—

—

A

—

—

25th Ave and Black Canyon
Conference Center driveway

B

—

B

—

—

A

—

—

14

25th Ave and Mountain View
Rd

B

—

C

—

—

B

—

—

15

I-17 frontage road and Cheryl
Dr

A

—

A

—

—

B

—

—

16

Metro Pkwy and Cheryl Dr

A

—

A

—

—

C

—

—

17

Metro Pkwy and proposed
signal

—

—

—

—

—

A

—

—

18

I-17 southbound off ramp
and Peoria Ave

D

4,903
(4,735)

F

6,210
(5,920)

>80

F

6,255
(5,965)

>80

19

I-17 northbound off ramp and
Peoria Ave

F

4,562
(4,414)

F

5,790
(5,515)

>80

F

5,880
(5,605)

>80

LOSb

Intersection

13

LOSb

10

No.

Peak-hour
Volumesc

LOSb

2040 (2035) Build
Alternative

Delaybc(se
conds)

2040 (2035) No-Build
Alternative
Peak-hour
Volumesc

2016
Conditions

Source: Email correspondence from Michael Gorton (HDR) to Curt Overcast (HDR), “NEW II and AQ” (November 11,
2017)
Notes: I-17 = Interstate 17, LOS = level of service
a Because of the small increase in peak-hour traffic volumes at the selected intersections from 2035 to 2040 (a
5 percent increase at each intersection) and the minor effect this would have on CO emissions, the analysis originally
conducted for 2035, discussed in Section 6.2, was not updated to 2040. No change in the conclusions of the analysis
are expected. The traffic data for both 2035 and 2040 are provided in this table to illustrate the small differences. See
Section 6.2 for additional information.
b LOS D, E or F, and their associated intersections, are highlighted with bold and darker shading.
c Peak-hour volumes and delay are shown only for intersections with a level of service of LOS D, E or F.

Under this approach, if the selected intersections with the highest volumes and worst
LOS in the study area do not show an exceedance of the CO standards, then other
intersections with lesser volumes and better LOS would not have violations of the
NAAQS.
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6.0

PROJECT-LEVEL QUANTITATIVE ANALYSES FOR CO

General requirements for CO hot-spot analyses include:


Identifying CO concentrations that are based on total emissions (that is, emissions
from the project together with background concentrations) and that are analyzed at
appropriate receptor locations in the area substantially affected by the project



Conducting CO analysis only after the project’s major design features that could
significantly affect CO concentrations have been identified



Estimating future background concentration by multiplying the existing background
concentration by the ratio of future traffic volumes to existing traffic volumes and by
the ratio of future emission rates to existing emission rates



Ensuring consistency with assumptions used in the regional emissions analysis



Obtaining written commitments from the project sponsor to implement mitigation
measures, if such measures are warranted

6.1

CAL3QHC HOT-SPOT ANALYSIS

Detailed dispersion modeling for CO was conducted at the three intersections identified
in Section 5.1.1 using EPA’s CAL3QHC dispersion model and guidelines. The overall
procedure and data required for CO dispersion modeling include:


Traffic data and operating characteristics, including roadway configurations and
geometry



Traffic movements (for example, arrival and departure movements, turning
movements) based on vehicles moving through the intersection without stopping
(free-flow) and those that are delayed and stopped (queued vehicles)



Receptor locations around each intersection where CO concentrations are estimated



Dispersion modeling to calculate estimated concentrations



Total CO concentrations at receptors attributable to vehicle emissions and
background concentrations

6.1.1

CAL3QHC Input Parameters

The CAL3QHC model is described in the next section, and the input parameters used in
the model are summarized in the following sections.
6.1.1.1

CAL3QHC Dispersion Modeling

Dispersion modeling was conducted using EPA’s CAL3QHC version 2.0 air quality
dispersion model. The model was developed to estimate CO concentrations near
roadway intersections and is the model recommended by EPA for such analyses. CO
levels at modeled intersections were estimated under existing (2016) and future year
(2040) scenarios with and without the proposed project.
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Different emission rates occur when vehicles are stopped (idling), accelerating,
decelerating and moving at different speeds. CAL3QHC simplifies these different
emission rates into the following two components:


Emission rates when vehicles are stopped (idling) during the red phase of a
signalized intersection



Emission rates when vehicles are in motion during the green phase of a signalized
intersection

A complete description of the model parameters is included in the CAL3QHC User’s
Guide (EPA 1995). Various inputs are required to run the CAL3QHC model and are
summarized below.
6.1.1.2

Roadway Configurations and Geometry

Roadway configurations and geometry at the three selected intersections were provided
by project engineers and imported into ArcGIS for coding roadway links (for example,
turn lanes, through lanes and departure lanes). Intersection configurations are shown in
Figures A-1 to A-3 in Appendix A, Intersection Configurations.
6.1.1.3

Emission Rates

As vehicles move, CO is emitted from their tailpipes. Faster-moving vehicles have lower
emission rates than do slower-moving vehicles. The emission rates used in the
CAL3QHC model are expressed in grams per vehicle-mile for free-flow links (described
below in this section) and grams per vehicle-hour for queue links (described below in
Section 6.1.1.6). The CAL3QHC model combines the vehicle emission rate with the
traffic volume to quantify the total emissions from all vehicles operating on the link.
EPA guidelines recommend that vehicle speeds be obtained from traffic engineering
data. For this analysis, average speeds were based on posted speed limits using traffic
volumes from Synchro modeling used as part of the traffic analysis for this project
(Appendix B, Synchro Files). The vehicle speed for a free-flow link represents the speed
experienced by drivers traveling along the link in the absence of the delay caused by
the intersection traffic signal. Idle emission rates are used for vehicles in the queue links
when they are stopped at traffic signals.
The CO emission rates used in the modeling for 2016 conditions and future year 2035
Build and No-Build conditions were provided by MAG using EPA’s Motor Vehicle
Emission Simulator (MOVES 2014a) and are shown in Table 6.2 The emission rates
provided by MAG are consistent with the inputs used in the most recent air quality
conformity analysis for the 2015 and 2035 horizon year and are based on locally
derived motor vehicle registration data. Because of the small increase in peak-hour
traffic volumes at the selected intersections from 2035 to 2040 (a 5 percent increase at
each intersection) and the minor effect this would have on CO emissions, emission
rates were not updated to 2040.

2

Email from Scott Noel, HDR, to Curt Overcast, HDR, transmitting MOVES2014a inputs and CO
emission rates from MAG, October 5, 2016
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TABLE 6: CO EMISSION RATES (WINTER SEASON – ALL VEHICLES)
Average
Speed (mph)
Idling

2015 Conditions

2035 Conditions

Grams/
vehicle-mile

Grams/
vehicle-hour

Grams/
vehicle-mile

Grams/
vehicle-hour

Not applicable

24.78

Not applicable

1.41

2.5

17.18

Not applicable

2.75

Not applicable

5

10.34

Not applicable

1.81

Not applicable

10

6.95

Not applicable

1.35

Not applicable

15

5.83

Not applicable

1.20

Not applicable

20

5.12

Not applicable

1.07

Not applicable

25

4.36

Not applicable

0.88

Not applicable

30

4.03

Not applicable

0.86

Not applicable

35

3.67

Not applicable

0.80

Not applicable

40

3.38

Not applicable

0.75

Not applicable

45

3.20

Not applicable

0.72

Not applicable

50

3.11

Not applicable

0.72

Not applicable

55

3.09

Not applicable

0.73

Not applicable

60

3.14

Not applicable

0.77

Not applicable

Source: Email from Scott Noel, HDR, to Curt Overcast, HDR, transmitting MOVES2014a inputs and CO emission
rates from MAG, October 5, 2016.
Notes: CO = carbon monoxide, mph = miles per hour

The MOVES2014a model was developed by EPA for estimating motor vehicle emission
rates for specified vehicle fleet mixes (that is, the proportion of vehicle types such as
cars, trucks and buses, among others), fuel, temperature and speed conditions.
6.1.1.4

Meteorological Variables

The following meteorological variables are used as inputs to the CAL3QHC model:


Averaging time is the time period over which CO concentrations are measured. One
hour (60 minutes) is the time period most commonly used, since most CO
concentrations are averaged in 1-hour units (for example, grams per hour).



Surface roughness is a measure of how the topography of the land affects the way
air moves over the land. Different land uses have different degrees of “surface
roughness.” Objects extending up from the surface (for example, buildings) create
eddies in the air that allow for more mixing, which, in turn, enhances dispersion. A
surface roughness of 108 centimeters, representing a suburban environment, was
used in the model.



Settling velocity is the rate at which particulates fall to the ground and is used in
modeling solid particulates such as PM10. Because CO is a gas, it remains
suspended and is set to zero in the model.

Air Quality Technical Report
Environmental Assessment
Northwest Phase II Light Rail Extension

18

May 2018



Deposition velocity is the rate at which particulates adhere to other surfaces and is
used in modeling solid particulates such as PM10. Because CO is a gas and remains
suspended, this variable is set to zero in the model.



The scale conversion factor is set to 0.3048 if input files (for example, link
coordinates) are in feet.



Wind speeds determine the rate at which CO moves through the air. Low wind
speeds minimize the introduction of surrounding clean air to disperse the pollutants,
thereby resulting in higher CO concentrations. A worst-case wind speed of 1 meter
per second (2.2 miles per hour) was used in the model to estimate CO
concentrations during peak traffic periods.



Wind direction determines the direction generating the maximum CO concentration.
All wind angles from 0 to 350 degrees (in 10-degree increments) were used in the
model.



Atmospheric stability refers to the amount of eddy turbulence in the atmosphere.
Stable atmospheric conditions produce the maximum CO concentrations (that is,
higher emissions than would result from using a more neutral stability class), and a
very stable Class 5 condition was used in the model.



Mixing height is the height of the topmost layer in the atmosphere where most air
mixing occurs. The topmost layer traps the emissions below and limits dispersion. A
1,000-meter mixing height was used in the model.

6.1.1.5

Receptor Locations

Receptors are locations where CO concentrations are estimated and are usually located
where the public is likely to have continuous access for extended periods of time (for
example, at intersection crosswalk locations or sidewalks adjacent to a road). To
represent the average breathing height of most people, receptors are placed at a height
of 5 to 6 feet. For the proposed project, ArcGIS was used to place 15 to 40 receptors
around each modeled intersection identified in Section 5.1.1 and shown in Appendix A,
Intersection Configurations.
In addition, the prevalence of sensitive receptors in areas where people could spend
substantial amounts of time and be exposed to elevated CO concentrations was
reviewed. These include locations where the elderly, children or other groups with a
greater susceptibility (than the general public) to adverse health effects congregate.
These locations include schools, hospitals, convalescent homes, parks and daycare
facilities.
Thirteen schools (DeVry University, Royal Palm Middle School, Richard E. Miller
Elementary School, UEI College, Ottawa University, Sanford Brown College, College
America, Metrocenter Academy, Arizona School of Massage Therapy, Accel,
Intellischool, Argosy University and the Art Institute of Phoenix) and three parks (Rose
Mofford Sports Complex, Alice Park and Cortez Park) are in the study area
No hospitals, daycare centers, convalescent homes or other such facilities are in the
immediate area surrounding each modeled intersection. Near I-17 and Peoria Avenue,
receptors are mostly commercial. A Homewood Suites hotel is about 130 feet from
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Peoria Avenue but would not be a location where people with greater susceptibility to
elevated levels of CO would congregate. Receptors around I-17 and Dunlap Avenue
and 19th Avenue and Dunlap Avenue are commercial and do not include locations
where people with greater susceptibility to elevated CO levels would congregate for
extended periods of time.
6.1.1.6

Roadway Link Data

Free-flow links are roadway segments that have a constant width, height, traffic volume,
travel speed and vehicle emission rate. These links are used to model freeways, arterial
streets and local streets where no interruption of travel direction or vehicle speed
occurs.
For the proposed project, ArcGIS was used to define free-flow links for each turning
lane, approach lane and departure lane from the center of each leg of the intersection.
The width of each link is the width of the traveled roadway (that is, the number of travel
lanes) plus 10 feet on each side to account for the dispersion of the pollutant plume
created by the wake of moving vehicles.
Queue links are roadway segments where vehicles are idling for some period of time
(for example, at a stoplight). The location of a link is determined by its beginning point,
usually at the intersection stop bar, and its end point, which is used to specify the
direction of the queue. As with free-flow links, ArcGIS was used to define queue links at
each modeled intersection.
6.1.1.7

Signal Timing and Traffic Volumes

Intersection signal timing data and traffic volumes were derived from Synchro traffic
analysis output files and included the following parameters:


Traffic volumes for each link, in vph



Average signal cycle length (seconds)



Average red-time length for each approach, calculated by subtracting the green time
for that approach from the total cycle length



Clearance lost time (portion of the yellow phase that is not used by motorists; set to
3 or 4 seconds in the model as reported in Synchro traffic report output files)



Saturation flow rate (the hourly rate at which vehicles can proceed through an
intersection, assuming that the green light is available at all times)—to be
conservative, a value of 1,800 vph per lane was used



Traffic signal type—actuated for the intersection analyzed



Arrival type of vehicle platoon—set to an average progression, which reflects
random arrivals



2035 Synchro output files were compared to 2040 Synchro output files. Intersection
turning movements increased, in general, by about 3.7 percent to 5.3 percent from
2035 to 2040. Individual turning movements increased by less than 100 vehicles per
hour during the peak-hour used in the evaluation with most turning movements (for
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example, protected left-turns), increasing by 50 vehicles per hour or less. Signal
timing data did not change from 2035 to 2045.
6.1.1.8

Persistence Factor

The persistence factor is the relationship between 1- and 8-hour traffic volumes and
meteorological conditions. Monitoring data are not readily available to determine the
persistence factor; therefore, the EPA default value of 0.7 was used to convert from
peak 1-hour concentration to a peak 8-hour concentration. The default factor is a
reasonably conservative value based on studies of monitoring data in many regions of
the country.
6.1.1.9

Background Concentrations

For project-level analyses, EPA guidance recommends deriving background
concentrations from local monitoring data with data obtained from a representative
monitoring site that would not be affected by the project. The existing background
concentration is then adjusted for the future with-project condition by multiplying the
existing CO background concentration by the ratio of the future CO emission factor to
the current emission factor and multiplying by the ratio of future to current traffic.
As shown previously in Table 3, the highest monitored 1-hour CO concentration was
2.0 ppm at the Glendale monitor in 2016. The highest 8-hour CO concentration was
1.7 ppm at the Glendale monitor in 2016. The highest monitored CO concentrations are
well below the 1-hour standard (35 ppm) and 8-hour standard (9 ppm). The ratio of CO
rates and traffic volumes was estimated using the regional CO emission estimates and
average weekday vehicle miles of travel from the most recent conformity analysis,
resulting in 2035 background concentrations of 2.89 and 2.01 ppm for the 1-hour and
8-hour CO concentrations, respectively. The 2035 background CO concentrations are
considered conservative for the purposes of this evaluation and representative of what
would be expected in 2040.
6.2

AIR QUALITY IMPACTS

The local CO impacts described below are potential impacts that would occur under the
No-Build Alternative if the project were not constructed or the 2040 Build Alternative if
the project were constructed and operated. The highest modeled CO concentrations at
each of the three intersections evaluated are listed in Table 7. Appendix C, CAL3QHC
Output File, contains the output files. Given the slight increase in traffic volumes from
2035 to 2040 (Table 5) and the monitored values shown in Table 3 showing CO
concentrations well below the NAAQS for CO, any difference between modeled
concentrations between 2035 and 2040 would be minimal. This conclusion is further
supported by the fact that the Phoenix metropolitan area has not recorded an
exceedance of the CO standard since 1996.
As shown in Table 7, the highest modeled CO concentrations at all three intersections
would be well below the 1- and 8-hour NAAQS (35 ppm and 9 ppm, respectively) in all
analysis years. Therefore, no localized CO impacts would result from the proposed
project.
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Since none of the screening criteria were met that would suggest the proposed project
is one of air quality concern (that is, it does not fall under one of the screening criteria
discussed in Section 4.1), the Build Alternative has been determined not to be a project
of air quality concern.
TABLE 7: HIGHEST MODELED CO CONCENTRATIONS (PPM)
Intersection

2016 Conditions

2035 No-Build

2035 Builda

1-hourb

8-hourc,d

1-houre

8-houre,g

1-houre

8-hourf,g

I-17/Dunlap Avenue

4.5

3.14

3.09

2.15

3.09

2.15

I-17 northbound off ramp/Peoria
Avenue

7.1

4.96

3.09

2.15

3.09

2.15

19th Avenue/Dunlap Avenue

3.6

2.51

2.99

2.08

2.99

2.08

Notes: CO = carbon monoxide, ppm = parts per million
The 1-hour National Ambient Air Quality Standard is 35 ppm, and the 8-hour National Ambient Air Quality Standard is
9 ppm.
a Because of the small increase in peak-hour traffic volumes at the selected intersections from 2035 to 2040 (a
5 percent increase at each intersection) and the minor effect this would have on CO emissions, the analysis was not
updated to 2040. No change in the conclusions of the analysis are expected.
b Includes 1-hour background concentration of 2.3 ppm
c Includes 8-hour background concentration of 1.6 ppm
d 8-hour concentrations calculated using persistence factor of 0.7 applied to the 1-hour results
e Includes 1-hour background concentration of 2.89 ppm in 2035
f Includes 8-hour background concentration of 2.01 ppm in 2035
g 8-hour concentrations in 2035 calculated using persistence factor of 0.7 applied to the 1-hour results

6.3

MITIGATION

CO hot-spot modeling was performed at the project level at the highest-volume and
worst operating intersections in the study area. The modeling demonstrated that the
project would not cause the CO NAAQS to be exceeded under 2016 conditions or in the
2040 future design year under either the No-Build or 2040 Build Alternative scenario.
As a result, the proposed project would have no impact on local or regional air quality;
therefore, no mitigation measures are required.
6.4

CONSTRUCTION-RELATED AIR QUALITY IMPACTS

6.4.1

Hot-Spot Analysis

Under the transportation conformity rule, CO and PM10 hot-spot analyses are not
required to consider temporary, construction-related emissions. Temporary increases
are those that occur only during the construction phase of the project and last 5 years or
less at any individual site. Valley Metro has confirmed that the proposed construction
period for the entire project is approximately 3.5 years. Because the proposed
construction period would last less than 5 years, the construction-related activities are
considered temporary and do not require further analysis.
Although exhaust and fugitive dust emissions (for example, increased fugitive emissions
during high wind events or extended idling of construction equipment when necessary)
would increase due to construction, they would be short term and would end upon
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construction completion. The long-term benefit of a convenient and reliable alternative
transportation system serving the Phoenix metropolitan area would offset potential
short-term impacts resulting from project construction.
6.5

CONSTRUCTION MITIGATION

Contractors would be required to comply with all applicable local and regional air quality
regulations during construction. A dust control plan would be prepared under the
Maricopa County Air Quality Department’s Rule 310. The contractor would also be
required to comply with MAG’s Uniform Standard Specifications for Public Works
Construction, Section 104.1.3; Valley Metro’s master specifications for dust control and
applicable City of Phoenix construction specifications.
The various dust control plans include measures for reducing dust from earth-moving
equipment or other dust-generating activities. Best management practices for
minimizing construction-related emissions include, but are not limited to:


Minimize the area of land disturbance.



Use watering trucks to minimize dust.



Cover trucks when hauling or transferring materials.



Stabilize the surfaces of dirt piles if they are not removed immediately.



Use windbreaks to prevent any accidental dust pollution.



Limit vehicle paths and stabilize these temporary roads.



Pave all unpaved construction roads and parking areas to road grade for a length no
less than 50 feet where such roads and parking areas exit a construction site to
prevent dirt from washing onto paved roadways.



Use dust suppressants on unpaved roads.



Minimize dirt track-out by washing or cleaning trucks before they leave a
construction site.



Reduce use, trips and unnecessary idling of heavy equipment.



Conduct periodic, unscheduled inspections to limit unnecessary idling and to ensure
that construction equipment is properly maintained and tuned.



Prohibit tampering with engines and require continuing adherence to the
manufacturer’s recommendations.



Whenever possible, use alternative fuels such as natural gas and electric.



Prepare an inventory of all equipment prior to construction and identify the suitability
of an add-on emissions-control device for each piece of equipment before
groundbreaking.



Identify sensitive receptors in the study area, such as daycare centers, senior
housing and hospitals, and specify how impacts to such receptors will be minimized.

Postconstruction best management practices include, but are not limited to:
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Revegetate any disturbed land that was not incorporated into the project.



Remove unused material.



Remove dirt piles.



Revegetate all vehicular paths created during construction to avoid future off-road
vehicular activities.

With the implementation of best management practices and adherence to rules and
ordinances, as outlined above, no adverse impacts would occur.

7.0

CUMULATIVE IMPACTS

The proposed project would be in Maricopa County, portions of which are designated
nonattainment areas for 8-hour O3 and PM10. The county is a maintenance area for CO.
The CAA requires that federal agencies and MPOs not approve any transportation
project, program or plan that does not conform to the approved SIP. The transportation
conformity rule requires that projects conform to the provisions of the SIP before they
are adopted, accepted, approved or funded, and requires both a regional and projectlevel hot-spot analysis.


Regional analysis. In June 2017, MAG prepared an air quality conformity analysis
for the Fiscal Year 2018–2022 Transportation Improvement Program (TIP) and 2040
Regional Transportation Plan (RTP) that includes all reasonably foreseeable
transportation projects in the region through 2040 including the Northwest Phase II
Light Rail Extension Project. On September 27, 2017, the air quality conformity
analysis prepared for the 2040 RTP was approved by the MAG Regional Council.
The Federal Highway Administration and Federal Transit Administration made a
Finding of Conformity on the TIP and 2040 RTP on October 12, 2017.



Project-level hot-spot analysis. The proposed project was screened for CO and
PM10. The CO screening consisted of a detailed intersection analysis at three
intersections, and this analysis demonstrated that project-level emissions would be
below the CO NAAQS. The PM10 screening demonstrated that the project is not a
project of air quality concern and that no detailed project-level PM10 modeling is
required.

The CO hot-spot evaluation complies with the transportation conformity requirements
and demonstrates that the proposed project would not (1) cause or contribute to any
new violation of the CO standard, (2) increase the frequency or severity of any existing
violation of the CO standard or (3) delay timely attainment of any standard or any
required interim emission reductions or other milestones.
Interagency coordination is a requirement in the federal transportation conformity rule
(Section 93.105) and is required for all actions. Section 93.105 specifies criteria and
procedures for conducting interagency coordination. MAG also has Transportation
Conformity Guidance and Procedures in place for compliance with the Arizona
Department of Environmental Quality’s adopted transportation conformity rules.
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Although project sponsors are responsible for complying with the project-level
conformity requirements, the project sponsor should work with the appropriate MPO to
process project-level hot-spot analysis through interagency coordination. This Air
Quality Technical Report has been provided to MAG for review. MAG reviewed the
report and provided concurrence on January 13, 2017.). (see Appendix D, MPO
Coordination).
In summary, the Build Alternative is not expected to result in an adverse effect or
contribute to a cumulative adverse effect. If future federally funded projects such as light
rail extensions are proposed, they would require separate air quality studies. Federally
funded projects are required to demonstrate project-level air quality conformity with the
RTP. Providing a non-carbon-emitting high-capacity transportation mode with direct
connections to the region’s major employment and activity centers can reduce total
automobile trips to, from and within the study area, thereby helping to improve air
quality for area residents.
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APPENDIX A. INTERSECTION GEOMETRY
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APPENDIX B. SYNCHRO FILES
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APPENDIX C. CAL3QHC OUTPUT FILE
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APPENDIX D. MPO COORDINATION
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