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EXECUTIVE SUMMARY

This report documents a master traffic impact analysis performed for the Hawes Crossing
project which is located northwest of the State Route 202 (SR-202) and State Route 24
(SR-24) system interchange in Mesa, Arizona. The Hawes Crossing master plan
proposes a mixed land use development of approximately 1,132 acres. The development
land uses include single family residential, multi-family residential, commercial, office and
technology land uses.

The overall development stretches approximately 13-miles north-south at its longest
point and approximately 1%-miles east-west at its widest point. The site plan illustrates
collector roadways throughout the site. The narrative describes an iconic/interesting
north-south roadway parallel to Hawes Road approximately “s-mile to the west. The
current site plan depicts three (3) looped collector roads that service residential areas and
one (1) looped collector that services the technology mixed use area. All collector
connections to arterial roads are planned to have landscaped entrances. All single family
residential zones are located away from arterial roadways whereas all land use types that
include commercial, office or technology are located adjacent to the arterial roadways.

The following conclusions and recommendations have been documented in this study:

¢ Under the existing conditions, all study intersections are evaluated to operate ata LOS
C or better during peak hours.

¢ The site is anticipated to generate approximately 103,880 daily trips with 4,067 trips
during the AM peak hour and 7,958 trips during the PM peak hour.

¢ The recommended lane configurations and traffic controls based on the 2040
projected traffic volumes are presented in Figure 19 through Figure 23.

+ While most signalized intersections are anticipated to operate at overall LOS D or
better, some individual movements are anticipated to experience heavy delays during
the AM and/or PM peak hours. This is often due to the overall high traffic volumes
entering the intersection compared to the intersection’s capacity, particularly in turning
movements. It is well known that methodology from the NCHRP Report 765 has a
tendency to over represent turning movements and underrepresent through volumes
when converting AADT to peak hour volumes. Study intersections will likely have
reduced turning movement volumes than projected and may operate with lower delays
and better LOS than projected.

¢ These recommendations are based on the projected 2040 total traffic volumes, which
include site traffic volumes using estimated land use densities and background
volumes estimated from 2040 AADTs. The recommendations of this study also
consider maximum densities of proposed land uses. If the projected is developed at
densities near the target densities. Individualized traffic impact analyses are
recommended when individual parcels or phases are in the platting stages and overall
site plan is updated to incorporate the modifications recommended within this study.

¢ The intersection of Hawes Road and Warner Road is expected to experience heavy
delays by study horizon year 2040. As shown in Figure 20, this intersection is planned
for signalization by 2040 the proximity of the Loop 202 interchange to the south is
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expected to increase the east/west turning volumes on Warner Road, as well as the
north/south through volumes along Hawes Road, increasing delays for these
movements. It is recommended this intersection be monitored for future signal timing
modification upon buildout of the area.

¢ Intersection N along Hawes Road has stop controlled east/west movement(s) that are
anticipated to operate with heavy turning movement delays during the PM peak hour.
As shown in Figure 21, while the spacing of this intersection could be acceptable for
signalization, due to the location or proximity of other surrounding intersections, this
location is not recommended to be signalized. It is recommended that the roadways
internal to the site be designed, and driveways to individual parcels placed, to
encourage use of roadways leading to signalized intersections for improved traffic flow
characteristics.

+ Perthe City of Mesa standards, dual left-turn lanes are required at all arterial to arterial
intersections, however, many study intersections analyzed within this analysis only
warrant single left-turn lanes. Therefore, it is recommended right-of-way be provided
for future dual left-turn lanes at all arterial to arterial intersections with the interim
conditions providing a single left-turn lane with the dual left-turn striped out for future
use when needed. The following is a list of dual-left turn lane locations that warranted
due to projected 2040 intersection delays:

0 Sossaman Road & Elliot Road - southbound

0 Sossaman Road & Warner Road — northbound, southbound, eastbound,
westbound

Hawes Road & Warner Road - northbound, southbound, eastbound, westbound
Hawes Road & Loop 202 EB Ramps - northbound

Hawes Road & Loop 202 WB Ramps — southbound

Ellsworth Road & Elliot Road — northbound, southbound

Ellsworth Road & Warner Road - northbound

+ Per the City of Mesa standards, dedicated right-turn lanes are required at all arterial

to arterial intersections. The following is a list of right-turn lanes that will be needed
to improve intersection delays.

O O O O O

o Hawes Road & Guadalupe Road — northbound

o Power Road & Elliot Road — northbound, southbound, eastbound

0 Sossaman Road & Elliot Road — northbound, southbound, westbound

o Hawes Road & Elliot Road — eastbound

0 Sossaman Road & Warner Road — northbound, southbound, eastbound
o Hawes Road & Warner Road — northbound, southbound, eastbound, westbound
o Hawes Road & Loop 202 WB Ramps — southbound, westbound

o Ellsworth Road and Warner Road — southbound, eastbound, westbound
o0 Intersection B — southbound and eastbound

0 Intersection D — northbound and eastbound

0 Intersection K — eastbound

0 Intersection Q — eastbound
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Intersection Z — southbound

Intersection AB — eastbound

Intersection AE — southbound, eastbound
Intersection AG — southbound, eastbound
Intersection AH — northbound

Intersection Al — southbound

Intersection AJ — eastbound

Intersection AK - southbound

O O 0O 0O 0O O O o

¢ Free flow right-turn lanes are recommended for the locations listed below to improve
intersection delay. It should be noted that the HCM 2016 does not analyze free flow
right-turn lanes or clustered diamond traffic interchanges, therefore HCM 2000
methodology was used to analyze all traffic interchanges within the study area. The
right-turn lane needs of these intersections should be evaluated with future TIAs of
individual phases of the development.

o (Int.5) Guadalupe Road westbound approaching Loop 202 northbound off-ramp
o (Int.11) Loop 202 northbound off-ramp approaching Elliot Road (dual)

¢ Signalization is recommended at all arterial-arterial intersections as well as at the
arterial-collector intersections listed below. The City’s Engineering and Design
Standards indicates that signalization of intersections less than 1/8-mile from an
arterial (centerline to centerline) or between 1/6-mile and 1/3-mile is not acceptable.
Intersections E, F and X are approximately 1/4-mile from Hawes Road and require a
variance from the design standards to be signalized. Intersection Y, located on Warner
Road approximately 1/8-mile east of Hawes Road, was requested by City staff to be
shifted to at least 800 feet east of Hawes Road. Intersections AA and AB are planned
future intersections from a different development. Intersection AK is located on Warner
Road approximately 1/4-mile west of Ellsworth Road and requires a variance from the
design standards to be signalized. Recommended signal locations and spacing are
depicted in Figure 24.

o (Int.8) 80" Street and Elliot Road ~2,660 feet (1/2-mile) east of Sossaman Road
o Intersection E at Elliot Road ~1,320 feet (1/4-mile) west of Hawes Road

o0 Intersection F at Elliot Road ~1,285 feet (<1/4-mile) east of Hawes Road and
~1,285 feet (<1/4-mile) west of Loop 202 SB Ramps

Intersection J at Hawes Road ~810 feet (<1/6-mile) south of Elliot Road
Intersection U at Hawes Road ~820 feet (<1/6-mile) north of Warner Road
Intersection X at Warner Road ~1,320 feet (1/4-mile) west of Hawes Road
Intersection Y at Warner Road ~660 feet (1/8-mile) east of Hawes Road
Intersection AA at Elliot Road ~709 feet (>1/8-mile) east of Loop 202 NB Ramps
Intersection AB at Elliot Road ~774 feet (<1/6-mile) west of Ellsworth Road

O O O 0O 0 O
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INTRODUCTION

The Hawes Crossing project is located north of State Route 202 (SR-202) and State
Route 24 (SR-24) system interchange in Mesa, Arizona. A location map is illustrated in
Figure 1. The development is a master planned community with a mix of land uses.
CivTech Inc. has been retained by Mesa-Casa Grande Land Company, LLC, to prepare
a Master Traffic Impact Analysis (MTIA). Hawes Crossing is anticipated to be fully
buildout by 2040.

PURPOSE OF REPORT AND STUDY OBJECTIVES

The purpose of this study is to analyze the traffic impacts of the proposed Hawes Crossing
project on the surrounding street system and to project general needs of the roadway
network to support the project. This MTIA is intended to project overall transportation
needs; individual traffic impact analyses are expected to be required as portions of the
project are platted. The specific objectives of the study are:

+ To determine whether the planned street system in the vicinity of the site is adequate
to accommodate the increased traffic that results from the proposed development;

¢ To recommend additional street improvements or traffic control devices, where
necessary, to mitigate the site-generated traffic;

¢ To evaluate the main site access driveways; and,

+ Evaluate the internal site circulation and provide recommendations if necessary.

Study Area

The scope of this study was discussed with City of Mesa Traffic Engineering Staff. The
scope of the study will include the following intersections:
¢ Sossaman Road and Guadalupe Road
Farnsworth Drive/Bridlewood and Guadalupe Road
Hawes Road and Guadalupe Road
SR-202 SB Ramps and Guadalupe Road
SR-202 NB Ramps and Guadalupe Road
Power Road and Elliot Road
Sossaman Road and Elliot Road
80 Street and Elliot Road
Hawes Road and Elliot Road
SR-202 SB Ramps and Elliot Road
SR-202 NB Ramps and Elliot Road
Hawes Road and SR-202 WB Ramps
Hawes Road and SR-202 EB Ramps
Ellsworth Road and Elliot Road
Ellsworth Road and Warner Road

L JER 2R 2R JER JEE JER 2R R ZJER 2R JEE JER JER 4

Analysis Years
Per discussion with the City of Mesa, this study will consider a horizon year of 2040.
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EXISTING CONDITIONS

EXISTING AND SURROUNDING LAND USE

The site consists of multiple parcels. Several of the parcels include dairy farms or are
vacant desert land. The site also includes some existing single family homes, light
industrial and agriculture land uses.

Land uses surrounding the site include residential housing, light industrial, and vacant
parcels.

ROADWAY NETWORK

State Route 202 (SR-202) is located along portions of the development’s southern and
eastern border. SR-24 begins at SR-202 adjacent to the site. The roadway network within
the study area includes Guadalupe Road, Elliot Road, Warner Road, Sossaman Road,
Hawes Road, 80" Street, Farnsworth Drive/Bridlewood and Ellsworth Road.

Guadalupe Road is an east-west roadway classified as a principal arterial within Figure
2-2 of the Mesa Gateway Strategic Development Plan, Transportation Analysis
Memorandum, dated January 23, 2009. Guadalupe Road traverses the East Phoenix
Metropolitan Area, beginning west of the Meridian Road alignment in Mesa and
continuing west through Tempe, until terminating at South Pointe Parkway in Phoenix.
Guadalupe Road provides direct access to SR-202 (San Tan Freeway) and State Route
101 (“Loop 1017 - Price Freeway). Within the vicinity of the site, Guadalupe Road has a
posted speed limit of 45 mph and generally consists of three (3) through lanes and a bike
lane in each direction, separated by a center two-way left-turn lane (CTWLTL).

Elliot Road is an east-west roadway classified as a principal arterial within the Mesa
Gateway Strategic Development Plan. Elliot Road traverses the East Phoenix
Metropolitan Area, beginning at Meridian Road in Mesa and continuing west through
Tempe, becoming the Warner Elliot Loop in Phoenix. Elliot Road provides direct access
to SR-202 (San Tan Freeway), State Route 101 (Price Freeway) and |-10. Within the
study area, Elliot Road has a posted speed limit of 45 mph and consists of one (1) through
lane in each direction.

Warner Road is an east-west roadway functionally classified as a collector west of
Ellsworth Road and as principal arterial east of Ellsworth Road within the Mesa Gateway
Strategic Development Plan. Warner Road traverses the East Phoenix Metropolitan Area,
beginning at Meridian Road in Mesa and continuing west through Tempe, becoming the
Warner Elliot Loop in Phoenix. Warner Road provides direct access to SR-202 (San Tan
Freeway), Loop 101 (Price Freeway) and I-10. Warner Road has not been constructed
between the Roosevelt Water Conservation Canal and Sossaman Road. Within the study
area, Warner Road has a posted speed limit of 40 mph and consists of one (1) through
lane in each direction.
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Sossaman Road is a north-south roadway functionally classified as a principal arterial
within the Mesa Gateway Strategic Development Plan north of Elliot Road, a collector
between Elliot Road and Warner Road and a principal arterial south of Phoenix-Mesa
Gateway Airport. Sossaman Road begins north of University Drive in Mesa and
terminates south of Hunt Highway in Queen Creek. Sossaman Road provides direct
access to US-60 (to/from the west only). Sossaman Road has not been constructed
between Warner Road and the Phoenix-Mesa Gateway Airport. North of Guadalupe
Road, Sossaman Road consists of one (1) northbound lane a two-way left turn lane and
two (2) southbound lanes with bike lanes in both directions. Between Guadalupe Road
and Peralta Avenue (1/2-mile street south Guadalupe Road), Sossaman Road has a fully
constructed width for a 4-lane arterial, though the roadway transitions with striping to a 2-
lane roadway south of Peralta Avenue. Sossaman Road has a posted speed limit of 45
mph north of Elliot Rad and 40 mph south of Elliot Road.

Hawes Road is a north-south roadway functionally classified as a principal arterial within
the Mesa Gateway Strategic Development Plan. Hawes Road is a series of roadway
segments, the northernmost in Mesa between Las Sendas Mountain Drive and McKellips
Road and the southernmost in Queen Creek between Rittenhouse Road and south of
Empire Boulevard. North of Guadalupe Road, Hawes Road has a posted speed limit of
40 mph and has width sufficient for a 4-lane arterial but is striped with three (3) northbound
through lanes and one (1) southbound through lane, with a two-way left turn lane and
bike lanes in both directions. Hawes Road narrows to the south. South of Guadalupe
Road, Hawes Road has a posted speed limit of 35 mph and consists of one (1) through
lane and bike lanes in both directions with a two-way left-turn lane until south of Peralta
Avenue (1/2-mile street south Guadalupe Road), where Hawes Road is a two-lane road.

80" Street is a north-south 2-lane, unstriped roadway within the vicinity of the site that
has a posted speed limit of 35 mph. The street is not depicted within the Mesa Gateway
Strategic Development Plan, though this study considers the roadway to be a collector
within the study area. The northern 80" Street segment within the study area begins at
Portobello Avenue (approximately 1,500 feet south of Guadalupe Road) and terminates
at Elliot Road. The southern 80" Street segment within the study area begins
approximately 2,300 feet north of Warner Road and terminates at Warner Road.

Farnsworth Drive/Bridlewood is a north-south 2-lane roadway within the vicinity of the
site. Neither street is depicted within the Mesa Gateway Strategic Development Plan,
though this study considers the streets to be collectors within the study area. Farnsworth
Drive is a residential collector with a posted speed limit of 35 mph and has a raised center
median that begins at Baseline Road and terminates at Guadalupe Road. Bridlewood
continues from Guadalupe Road at the Farnsworth Drive alignment as a residential
collector, has speed limit of 20 mph and terminates at Portobello Avenue.

Ellsworth Road is a north-south roadway functionally classified as a principal arterial
within the Mesa Gateway Strategic Development Plan. Ellsworth Road begins north at
McDowell Road where it transitioning from Usery Pass Road and terminates south in
Queen Creek where it transitions into Hunt Highway. Ellsworth Road provides access to
SR-202 and US-60. Within the vicinity of the site, Ellsworth Road has a posted speed limit
of 50 mph and consists of a 4-lane roadway divided by a center raised median.
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INTERSECTION CONFIGURATIONS AND TRAFFIC CONTROLS

The intersection of Sossaman Road and Guadalupe Road is a four-legged signalized
intersection. All left-turn movements operate with permitted phasing. The northbound
approach consists of an exclusive left-turn lane, one (1) through lane, a bike lane and an
exclusive right-turn lane. The southbound approach consists of an exclusive left-turn lane,
two (2) through lanes, a bike lane and an exclusive right-turn lane. The eastbound
approach consists of an exclusive left-turn lane, three (3) through lanes and a bike lane;
right-turns are permitted from the outside through lane. The westbound approach consists
of an exclusive left-turn lane, three (3) through lanes, a bike lane and an exclusive right-
turn lane.

The intersection of Farnsworth Drive/Bridlewood and Guadalupe Road is a four-
legged signalized intersection. All left-turn movements operate with permitted phasing.
The northbound approach consists of an exclusive left-turn lane and a shared
through/right-turn lane. The southbound approach consists of an exclusive left-turn lane,
a shared through/right-turn lane and a bike lane. The eastbound approach consists of an
exclusive left-turn lane, two (2) through lanes, a bike lane and a drop right-turn lane. The
westbound approach consists of an exclusive left-turn lane, three (3) through lanes and
a bike lane; right-turns are permitted from the outside through lane.

The intersection of Hawes Road and Guadalupe Road is a four-legged signalized
intersection. All left-turn movements operate with permitted phasing. The northbound
approach consists of an exclusive left-turn lane and a shared through/right-turn lane. The
southbound approach consists of an exclusive left-turn lane, one (1) through lane, a bike
lane and an exclusive right-turn lane. The eastbound approach consists of an exclusive
left-turn lane, one (1) through lane and a drop right-turn lane. The westbound approach
consists of an exclusive left-turn lane, three (3) through lanes, a bike lane and an
exclusive right-turn lane.

The intersection of SR-202 SB Ramps and Guadalupe Road is a four-legged signalized
intersection. The left-turn movement approaching the on ramp operates with lagging
protected phasing. The south leg is a one-way on-ramp. The southbound approach
consists of an exclusive left-turn lane, a shared left/right-turn lane and an exclusive right-
turn lane. The eastbound approach consists of two (2) queueing lanes approaching the
northbound on ramp, three (3) through lanes, a bike lane and an exclusive right-turn lane.
The westbound approach consists of dual left-turn lanes, three (3) through lanes and a
bike lane.

The intersection of SR-202 NB Ramps and Guadalupe Road is a four-legged signalized
intersection. The left-turn movement approaching the on ramp operates with lagging
protected phasing. The north leg is a one-way on-ramp. The northbound approach
consists of an exclusive left-turn lane, a shared left/through/right-turn lane and an
exclusive right-turn lane. The eastbound approach consists of dual left-turn lanes, three
(3) through lanes and a bike lane. The westbound approach consists of two (2) queueing
lanes approaching the southbound on ramp, three (3) through lanes, a bike lane and an
exclusive right-turn lane.
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The intersection of Power Road and Elliot Road is a four-legged signalized intersection.
All left-turn movements operate with permitted phasing. The north- and southbound
approaches consist of an exclusive left-turn lane and two (2) through lanes; right-turns
are permitted from the outside through lane. The east- and westbound approaches
consist of an exclusive left-turn lane and a shared through/right-turn lane.

The intersection of Sossaman Road and Elliot Road is a four-legged signalized
intersection. All left-turn movements operate with permitted phasing. All approaches
consist of an exclusive left-turn lane and a shared through/right-turn lane.

The intersection of 80" Street and Elliot Road is a three-legged, one-way stop controlled
intersection with the southbound approach stop controlled. All approaches provide a
single approach lane.

The intersection of Hawes Road and Elliot Road is a four-legged, two-way stop
controlled intersection with the north- and southbound approaches stop controlled. All
approaches provide a single approach lane.

The intersection of SR-202 SB Ramps and Elliot Road is a four-legged signalized
intersection. The left-turn movement approaching the on ramp operates with lagging
protected phasing. The south leg is a one-way on-ramp. The southbound approach
consists of an exclusive left-turn lane, a shared left/through/right-turn lane and an
exclusive right-turn lane. The eastbound approach consists of two (2) queueing lanes
approaching the northbound on ramp, two (2) through lanes and an exclusive right-turn
lane. The westbound approach consists of dual left-turn lanes and two (2) through lanes.

The intersection of SR-202 NB Ramps and Elliot Road is a four-legged signalized
intersection. The left-turn movement approaching the on ramp operates with lagging
protected phasing. The north leg is a one-way on-ramp. The northbound approach
consists of an exclusive left-turn lane, a shared left/through/right-turn lane and an
exclusive right-turn lane. The eastbound approach consists of dual left-turn lanes and
three (3) through lanes. The westbound approach consists of two (2) queueing lanes
approaching the southbound on ramp, two (2) through lanes, and an exclusive right-turn
lane. Current construction in the area closes several of the intersection’s approach lanes.

The intersection of Hawes Road and SR-202 WB Ramps is a four-legged signalized
intersection. The left-turn movement approaching the on ramp operates with protected
phasing. The northbound approach consists of a single left-turn lane. The north leg is a
barricaded dead end. The west leg is a one-way on-ramp. The westbound approach
consists of an exclusive left-turn lane and a shared left-turn/through lane.

The intersection of Hawes Road and SR-202 EB Ramps is a four-legged signalized
intersection. The left-turn movement approaching the on ramp operates with lagging
protected phasing. The northbound approach consists of one (1) queueing lane
approaching the westbound on ramp and an exclusive right-turn lane. The southbound
approach consists of an exclusive left turn lane and two (2) through lanes. The eastbound
approach consists of an exclusive left-turn lane, one (1) through lane and an exclusive
right-turn lane. The east leg is a one-way on-ramp.

9 May 2019



Hawes Crossing — Mesa, AZ Master Traffic Impact Analysis

The intersection of Ellsworth Road and Elliot Road is a four-legged signalized
intersection. All left-turn movements operate with protected-permitted phasing. The north
and southbound approaches consists of an exclusive left-turn lane, two (2) through lanes,
a bike lane and an exclusive right-turn lane. The east and westbound approaches
consists of an exclusive left-turn lane, two (2) through lanes, and an exclusive drop right-
turn lane.

The intersection of Ellsworth Road and Warner Road operates as three-legged, one-
way stop controlled intersection with the eastbound stop controlled. The northbound
approach consists of an exclusive left-turn lane, a through lane, a shared through-right-
turn lane and a bike lane. The southbound approach consists of an exclusive left-turn
lane (for future use), a through lane, a shared through/right-turn lane and a bike lane. The
eastbound approach consists of a shared through/right-turn lane.

The existing lane configurations are illustrated in Figure 2 and Figure 3.

TRAFFIC VOLUMES

Field Data Services of Arizona was retained to conduct AM and PM peak hour turning
movement counts at the study intersections. The counts for most intersections were
performed on Tuesday, October 3, 2017 from 7:00 AM to 9:00 AM and 4:00 PM to 6:00
PM. The counts for the intersections of Ellsworth Road/Elliot Road and Ellsworth
Road/Warner Road were performed on Tuesday August 12, 2018 from 7:00 AM to 9:00
AM and 4:00 PM to 6:00 PM. Figure 4 depicts the recorded peak hour turning movement
volumes within the study area. Traffic volume summaries are provided in Appendix B.
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CAPACITY ANALYSIS

The concept of level of service (LOS) uses
qualitative  measures that  characterize

Table 1: Intersection Level of
Service Criteria

operational conditions within the traffic stream. Level of Control Delay (sec/veh)
The individual levels of service are described by | Service | Signalized  Unsignalized
factors that include speed, travel time, freedom A =10 =10

to maneuver, traffic interruptions, and comfort (B; z;g'gg zlg;g
and convenience. Six levels of service are D > 35.55 > 2535
defined for each type of facility for which analysis E > 55-80 > 35-50
procedures are available. They are given letter F* > 80 (or v/c>1) > 50 (or v/c>1)
designations A through F, with LOS A Source: Exhibits 19-8, 20-2, 21-8, and 22-8,
representing the best operating conditions and Highway Capacity Manual 2017

LOS F the worst. Each level of service represents a range of operating conditions. Levels
of service for intersections are defined within ranges of average control delay per vehicle,
the number of seconds a vehicle can expect to wait due to the presence of a traffic control
device. Table 1 lists the level of service criteria for signalized and unsignalized
intersections.

Synchro 10 software using the methodologies of the latest (6th) edition of the Highway
Capacity Manual (HCM 6) were used to calculate average per—-movement control delays,
from which movement, approach, and overall intersection levels of service with the
exception of the existing Loop 202 traffic interchange locations. Since HCM 6% edition
cannot support clustered diamond interchanges HCM 2000 methodology was used to
calculate LOS for each existing traffic interchange location. A 90-second cycle with
Synchro optimized phasing and splits were used to analyze all study signalized
intersections with the exception of the Loop 202 traffic interchanges which used a 120-
second cycle length. The capacity analysis for the AM and PM peak hours under existing
conditions are summarized in Table 2. Existing analysis worksheets have been included
in Appendix C.

Table 2: 2018 Existing Peak Hour Levels-of-Service

Traffic Existing Delay (LOS)
ID Intersection Control Movement AM PM
NB 17.4 (B) 10.3 (B)
SB 18.5 (B) 13.2 (B)
1 Sgssaman Road & Signal EB 158 (B) | 24.0(C)
P WB 24.6 (C) 32.1(C)
Overall 20.2 (C) 21.9 (C)
NB 20.7 (C) 24.1(C)
Farnsworth SB 21.8 (C) 25.5 (C)
2 Drive/Bridlewood & Signal EB 21.8 (C) 20.7 (C)
Guadalupe Road WB 13.8 (B) 10.3 (B)
Overall 18.1 (B) 16.4 (B)
NB 28.6 (C) 29.5 (C)
SB 28.4 (C) 28.3 (C)
3 G'laa"c‘i’glsusgfog‘d Signal EB 100 (A) | 103 (B)
WB 8.2 (A) 9.4 (A)
Overall 12.7 (B) 13.1 (B)
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Table 2 (Continued): 2018 Existing Peak Hour Levels-of-Service

Traffic Existing Delay (LOS)
ID Intersection Control Movement AM PM
SB 40.6 (D) 36.8 (D)
4 SR-202 SB Ramps & Signal EB 22.7 (C) 33.3(C)
Guadalupe Road WB 15.0 (B) 24.6 (C)
Overall 22.8 (C) 32.8 (C)
NB 48.6 (D) 27.4 (C)
5 SR-202 NB Ramps & Signal EB 27.0 (C) 32.5(C)
Guadalupe Road WB 30.0 (C) 31.8 (C)
Overall 30.6 (C) 31.4 (C)
NB 16.4 (B) 15.2 (B)
. SB 13.4 (B) 17.2 (B)
6 Power Road & Ellct Signal EB 322(C) | 355(D)
oa wB 29.6 (C) 48.9 (D)
Overall 19.0 (B) 22.3 (C)
NB 16.8 (B) 28.0 (C)
. SB 17.0 (B 28.3 (C
7 SossamaERodad & Elliot Signal EB 18.2 EB; 126 ((B;
oa WB 17.5 (B) 9.7 (A)
Overall 17.5 (B) 17.7 (B)
. 1-wa SB left/right 99 (A 99 (A
8 | 80" Street&EliotRoad | "o | ERlefithry | 7.7 EA; 7.6 EA;
. 2-way NBshared | 10.9 (B) 10.9 (B)
9 Hawes Road & Elliot stop SB shared 10.7 (B) 12.0 (B)
Road (NB/SB) EB shared 1.1 (A) 1.0 (A)
WB shared 0.3 (A) 0.0 (A)
SB 42.1 (D) 25.8 (C)
10 SR-202 SB Ramps & Signal EB 12.5 (B) 28.3 (C)
Elliot Road WB 24.9 (C) 21.3(C)
Overall 27.1 (C) 25.2 (C)
NB 40.5 (C) 22.2 (C)
11 SR-202 NB Ramps & Signal EB 19.6 (B) 31.3(C)
Elliot Road WB 20.5 (C) 43.0 (D)
Overall 21.7 (C) 34.0 (C)
NB 18.3 (B) 24.2 (C)
14 | Hawes Road & SR-202 | gignay WB 203(B) | 15.1(B)
amps Overall 19.4 (B) | 15.7 (B)
NB 37.9 (D) 39.2 (D)
15 | Hawes Road & SR-202 Signal SB 27.9 (C) 35.4 (D)
EB Ramps EB 36.6 (D) 47.9 (D)
Overall 35.3 (D) 37.5 (D)
NB 36.1 (D) 43.3 (D)
. SB 46.0 (D 41.9 (D
16 | FlloworthRoad &Elliot | gjgna) EB 8.2 ((A; 8.9 ((A;
WB 25.7 (C) 16.8 (B)
Overall 29.2 (C) 23.7 (C)
17 | Ellsworth Road & Warner | 1-way Eg I':e::t 10-6 (A) 18.4 (A)
Road Stop (EB) -€ t 6.9 (C) 58(C)
EB Right 9.5 (A) 9.9 (A)

Under the existing conditions, all study intersections are evaluated to operate overall at
LOS D or better during the peak hours.
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Hawes Crossing — Mesa, AZ Master Traffic Impact Analysis

PROPOSED DEVELOPMENT

The Hawes Crossing master plan proposes a mixed land use development of
approximately 1,132 gross acres. The development land uses include single family
residential, multi-family residential, commercial, office and technology land uses. The site
plan indicates the following land use zones:

Single Family Residential (+156 gross acres) with a density of 3.5-5.0 dwelling units (DU)
per acre. This study analyzes the target density of 4.5 single family DU’s per acre.

Medium/High Density Residential (+280 gross acres) with a density of 5.5-10.0 DU per
acre. This study analyzes the target density of 8.0 multi-family DU’s per acre.

Urban Density Residential (+57 gross acres) with a density of 10.5 — 25.0 DU per acre.
This study analyzes the target density of 16.5 apartment DU’s per acre.

Urban Mixed Use (+344 gross acres) with a density of 6.0 — 12.0 DU per acre with
commercial retail/restaurant on the ground floor. This study analyzes the target density
8.0 apartment DU’s per acre for the residential component and a floor-to-area ratio (FAR)
of 0.4 to determine the square footage of the commercial uses.

Light Industrial (+241 gross acres) is intended to focus on industrial uses. This study
analyzes this land use as general light industrial as characterized by the Institute of
Transportation Engineers’ (ITE) land use code (LUC) 110. This study analyzes the target
intensity FAR of 0.5 to determine the square footage of the industrial uses.

Commercial (+44 gross acres) - this study analyzes the square footage determined by a
floor-to-area ratio (FAR) of 0.25.

Office (+9 gross acres) - this study analyzes the square footage determined by a floor-to-
area ratio (FAR) of 0.35.

The listed gross acreages include parks, open space, future roadways and right-of-way.
City of Mesa Staff requested a change to the collector road access (previously only one)
to Elliot Road, west of Loop 202. The changes resulted in a second roadway and access
and the land use on the southwest corner of Elliot Road and Ellsworth Road was changed
from urban density residential to mixed-use.

The portion of the site located to the east of Loop 202 consists predominantly of mix-
use/light industrial land use. The remainder of the land uses are located north/west of
Loop 202. Urban mixed use, commercial, office and urban density residential parcels all
have frontage along arterial roadways and Loop 202 whereas none of the single-family
parcels are adjacent to arterial roadways or Loop 202. The planned layout of the site is
illustrated in Figure 5.
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SITE ACCESS AND CIRCULATION

The overall development stretches approximately 1%-miles north-south at its longest
point and approximately 172-miles east-west at its widest point and will provide a number
of access points. The site plan illustrates collector roadways throughout the site. The site
plan illustrates collector roadways throughout the site. The narrative describes an
iconic/interesting north-south roadway parallel to Hawes Road approximately “4-mile to
the west. The current site plan depicts three (3) looped collector roads that service
residential areas and one (1) looped collector that services the technology mixed-use
area. All collector connections to arterial roads are planned to have landscaped
entrances. All single family residential zones are located away from arterial roadways
whereas all land use types that include commercial, office or technology are located
adjacent to the arterial roadways.

Included within this study are 37 new, site related intersections generally labeled
alphabetically west to east and north to south. Where commercial land uses are present,
driveways are assumed, although these will not be analyzed for LOS at this planning
stage.

PROJECTED TRAFFIC VOLUMES

SITE TRIP GENERATION

The potential trip generation for the proposed development was estimated utilizing the
Institute of Transportation Engineers (ITE) Trip Generation Manual, 10" Edition and Trip
Generation Handbook, 3 Edition. The ITE Trip Generation Manual contains data
collected by various transportation professionals for a wide range of different land uses.
The data are summarized in the report and average rates and equations have been
established that correlate the relationship between an independent variable that
describes the development size and generated trips for each categorized land use. The
report provides information for daily and peak hour trips.

Internal Capture

According to data presented by ITE in the Trip Generation handbook, trips attracted to
commercial and retail land uses are often shared. This means that a single trip (vehicle)
to the proposed mixed-use parcels within the Hawes Crossing development may visit
other generators within the same parcels during the same visit, a phenomenon known as
“‘internal interaction.” For example, residents within the areas designated as Urban Mixed
Use may use the retail/restaurant land uses within the same parcel. The methodology
published by ITE was used to calculate an appropriate internal reduction which was found
to be approximately 10% for the multifamily land uses and 30% for the commercial land
uses. This study applies the respective percentages to the AM peak hour, PM peak hour
and the daily external trips.

18 May 2019



Hawes Crossing — Mesa, AZ Master Traffic Impact Analysis

Pass-by Trips A portion of the traffic entering and exiting the site may be estimated to
come from traffic already on the external street system. The term ‘pass-by’ trips refers to
traffic already traveling on a study roadway adjacent to the site from an external origin to
an external destination outside of the study area that visits the proposed site (such as a
commercial parcel) on the way to its destination. Although a portion of trips to/from the
retail/restaurant portion of the site could be pass-by trips, to be conservative, this study
does not include any reductions to account for expected pass-by trips.

Table 3 summarizes the trip generation estimate of the development based on the land
use types, densities and sizes. Detailed trip generation calculations are included in
Appendix D.

Table 3: Trip Generation Summary

Weekday Trips Generated
ITE Daily AM Peak Hour PM Peak Hour

Land Use LUC Size Total | Enter | Exit | Total | Enter Exit Total

Homes 210 703 | DU 6,384 127 381 508 420 247 667
Apartments 221 4,126 | DU 22,484 345 984 | 1,329 | 988 631 1,619
Commercial 820 2,456 | KSF 63,146 949 582 |1,531| 3,203 | 3,470 | 6,673

Office 710 133 | KSF 1,396 130 21 151 24 125 149

Light Industrial | 110 7,518 | KSF 28,612 | 1,108 | 151 | 1,259 112 752 864
Totals (Prior to Adjustments) 122,022 | 2,659 | 2,119 | 4,778 | 4,747 | 5,225 | 9,972

Internal Capture (18,142) | (310) | (250) | (560) | (902) (963) | (1,865)

Totals 103,880 | 2,349 | 1,869 | 4,218 | 3,026 | 3,377 | 6,403

The site is anticipated to generate approximately 103,880 daily trips with 4,218 trips
during the AM peak hour and 6,403 trips during the PM peak hour.

DIRECTIONAL DISTRIBUTION AND TRIP ASSIGNMENT

Three (3) distribution patterns were used for this study. It is expected that the majority of
the trips generated during the peak hours by the residential components of the site would
travel to/from places of employment external to the study area which estimated
approximately 80% of the residential trips to travel to/from the Loop 202 freeway. Trips
generated by the commercial would be to/from housing in the general vicinity, and
office/industrial land uses would use major freeways and routes to travel to/from work
from different residential areas not within the vicinity of the site. The directional distribution
of population and employment in the general vicinity, based on projected socioeconomic
data published by Maricopa Association of Governments, were used as a basis for
evaluating likely travel directions of trips to/from the site. It is expected that drivers will
use major routes and freeways where convenient. The trip distribution applied in this
study is shown in Table 4 and depicted in Figure 6.

Trip distribution calculations are included in Appendix E. The percentages presented in
Table 4 were applied to the trips generated to determine the AM and PM peak hour site
traffic at the intersections within the study area. Figure 7, Figure 8, Figure 9 and Figure
10 present the resulting site generated traffic volumes for intersections 1 through 15, A
through N and O through Z, and 16 through 17 plus AA through AK, respectively.
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Table 4: Trip Distribution by Percentage

Distribution by Land Use Type
Roadway To/From Commercial|Residential/Office/lndustriall
SR-202 and Ellsworth Road™ North 15% 40% 35%
SR-202 West 15% 25% 30%
SR-24, Ellsworth Road and Hawes
Road(") Southeast/South 20% 15% 23%
Power Road, Sossaman Road and
Hawes Road(" North 20% 10% 0%
Guadalupe Road, Elliot Road and
Warner Road(" East 10% 5% 10%
Guadalupe Road, Elliot Road and
Warner Road(" West 20% 5% 2%
TOTALS 100% 100% 100%

(1) Total distribution for both roads. Individual roadway distribution splits will differ
based on location within the site.

FUTURE BACKGROUND TRAFFIC

Future 2040 background traffic volumes are based on the projected average daily traffic
(ADT) volumes projected within the City of Mesa 2040 Transportation Plan. The future
ADTs east of Loop 202 along Elliot Road and Warner Road were reduced by the projected
site ADTs at the same locations. The 2040 ADTs were converted into peak hour
intersection turning movement volumes predominantly using methodology described
within the National Cooperative Highway Research Program (NCHRP) Report 765.
Volumes approaching/departing another developments planned intersections on Elliot
Road, between Loop 202 and Ellsworth Road, were estimated. Figure 11, Figure 12,
Figure 13, and Figure 14 present the projected 2040 background traffic volumes for
intersections 1 through 15, A through N, O through Z, and 16 through 17 plus AA through
AK, respectively. Calculation worksheets for background traffic volume conversions are
included in Appendix F.

FUTURE TOTAL TRAFFIC

Anticipated total traffic volumes for the 2040 study year were computed by adding the site
generated traffic to the background traffic volumes. Figure 15, Figure 16, Figure 17 and
Figure 18 present the projected 2040 background traffic volumes for intersections 1
through 15, A through N, O through Z and 16 through 17 plus AA through AK, respectively.
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Hawes Crossing — Mesa, AZ Master Traffic Impact Analysis

TRAFFIC AND IMPROVEMENT ANALYSIS

One of the purposes of this study is to project the roadway needs for 2040 given the
proposed site traffic volumes as well as the projected background traffic volumes. The
lane configurations and traffic controls presented in Figure 19 through Figure 23 are
recommended based on the 2040 projected conditions.

Mesa'’s 2040 Transportation Plan indicates that all arterial roadways within the study area
are planned to be either 4-lane arterials or 6-lane arterials. Power Road, Hawes Road,
Ellsworth Road, Guadalupe Road and Elliot Road are planned to be 6-lane roads within
the study area. Sossaman Road and Warner Road are planned to be 4-lane roads within
the study area.

LEFT-TURN LANES

A left turn lane is recommended at all arterial intersections where the left turn movement
is allowed. Dual left turn lanes were evaluated when the turn volume of the approach
exceeded 300 vehicles per hour, the turn movement would otherwise operate poorly and
dual left turn lanes would improve the delay, or where dual left turn lanes were
recommended in the opposing approach. See section 6.1.6 of the Maricopa County
Department of Transportation Roadway Design Manual (“MCDOT RDM?”) for additional
conditions.

RIGHT-TURN LANES

The City of Mesa does not have warranting criteria for right turn lanes published within
their Engineering and Design Standards (2012), or Mesa Standard Details (2012). For
analysis purposes, a right-turn lane was added to an arterial road approach if the turn
movement exceeded 300 vehicles per hour during at least one of the peak hours (see
section 6.1.6 of the MCDOT RDM for additional conditions) or the turn movement would
otherwise operate poorly. A right-turn lane was also considered on arterial approaching
driveways when the right-turn volumes exceeded 30 vehicles in at least one peak hour.
A right-turn lane is also assumed at all collector approaches to arterial roads.

SIGNALIZATION

All arterial-arterial intersections were evaluated under signalized conditions, with
protected phasing only for dual left turn lanes, no protected phase if corresponding turn
movements operates acceptable and protected-permitted phasing in all other conditions.
Right turn overlaps were avoided unless they were found to mitigate poor LOS (of the
same or another movement by allowing adjustment of phase durations). Signalization is
discussed further after the LOS table and in Figure 24.

34 May 2019



Guadalupe Rd. ¢

» Sossaman Rd.

..y Farnsworth Dr.

= Hawes Rd.

Elliot Rd.

ﬂé) Power Rd.

80th St.

[To]
o<

<>
—
S
E
-
—
—
—)
<>

>
45
kel
oc
e
£
o
=
)
.

>

Warner Rd. <

M }[2A3500Y

leue
If\ Ejuou AlasuoD) 121°

Hawes Crossing - Master Traffic Impact Analysis

sssss

LEGEND

Thru or Turning Movement 40 Speed Limit
Two-Way Left Turn-Lane

: Raised Median
Bike Lane

|:| New Lane Required in 2040

Figure 19: Proposed Roadway Segment Configurations

~

@ CivTech
\



Sossaman Rd & Guadalupe Rd h i I Hawes Rd & Guadalupe Rd Power Rd & Elliot Rd

fos
o a
< £
g S
2 g
2
e} 5
(%] w

Loop 202 SB Ramps & Guadalupe Rd Loop 202 NB Ramps & Guadalupe Rd

o
<
-
9]
2
o
[=%

Hawes Rd.

-
(-]
]
-]

Guadalupe Rd.

==
) ) LEGEND NORTH 5
Sossaman Rd & Elliot Rd 80th St & Elliot Rd Hawes Rd & Elliot Rd o
<
Thru or Turning Movement I Traffic Signal g
Two-Way Left Turn-Lane @ Stop Sign o E
%] =
: Raised Median Speed Limit 5 -
a Bike Lane 8
T Excended Queue Lane Elliot Rd. @ o 9 e @ 0
o
o
= Required in 2040 %
<
# Free Flow Right-Turn Lane o
5
FS
@
A
[)
>
B
Loop 202 SB Ramps & Elliot Rd Loop 202 NB Ramps & Elliot Rd Sossaman Rd & Warner Rd 3
P p P p Warner Rd. 3 ®
§.
o
s 14)
=R
Ray Rd.

~

Hawes Rd & Warner Rd Hawes Rd & Loop 202 WB Ramps Hawes Rd & Loop 202 EB Ramps

Figure 20: Proposed Lane Configurations and Traffic Controls A

Hawes Crossing - Master Traffic Impact Analysis \ f//-'\o CivTech

\




2

Intersection A Intersection B Intersection C Intersection D Intersection E Intersection F
] a
& <
. c - 5
p © ) 2
o £ 2 »n
9] < @ 4]
: e 3
a %] find T
Guadalupe Rd. \‘
Intersection G Intersection H Intersection | E
<
z
s
a e 00 2
= w
=
o
3}
Elliot Rd. [0} () [
o
g 60 0 o0 ©
2
3 o 0 ©o
=
o
=
(o]
o
A
o
>
Intersection J Intersection K Intersection L IS
2
Warner Rd. =
V) o g
LEGEND NORTH S
2
Thru or Turning Movement I Traffic Signal S
Two-Way LefiTurn-Lane @ Stop Sign \—
: Raised Median Speed Limit I
B Bike Lane
n Extended Queue Lane
= Required in 2040 Ray Rd. )
W Free Flow Right-Turn Lane

Intersection M Intersection N

Figure 21: Proposed Lane Configurations and Traffic Controls B

Hawes Crossing - Master Traffic Impact Analysis \ % CivTech
\




+ Ft PP

Intersection P

Intersection Q Intersection R Intersection S Intersection T
a
o o
o« <
. c - 5
g g 5 2
pul S 2 P
v © %) [
: e
a w fisd T
Guadalupe Rd. \‘
Intersection U Intersection V Intersection W E
<
i
o
H
s =2
%] w
<
=
o
o
Elliot Rd.
o
o
<]
7
o
<
LR
=
g (0]
=
©
@
2 000
E 53
Intersection X Intersection Y Intersection Z 8 @ (1] 0 (V]
2
<
—— Warner Rd. g o oo
LEGEND NORTH §'
2
Thru or Turning Movement I Traffic Signal =i
i
Two-Way Left Turn-Lane @ Stop Sign —
[ Raised Median Speed Limit
a Bike Lane
n Extended Queue Lane
Ray Rd.
= Required in 2040 4 )
W Free Flow Right-Turn Lane

Figure 22: Proposed Lane Configurations and Traffic Controls C

Hawes Crossing - Master Traffic Impact Analysis \ % CivTech

\



Ellsworth Road and Elliot Road Ellsworth Road and Warner Road Intersection AA

Intersection AB Intersection AC Intersection AD
5 a
@ <
. c - 5
g s s 2
P £ 2 «n
v © n v
2 a £ %
& a &£ T
Guadalupe Rd. \‘
be]
o
Intersection AE Intersection AF Intersection AG F=
s
@ Q @ & =
< w
S
o
[°e]
Elliot Rd. D-O
- ®
8 oo
M
<
o
=
S o
1
o
E
3 Laiom Lo
Warner Rd. S D
Intersection AH Intersection Al Intersection AJ § 0
3
o
D ~ g
LEGEND NORTH LR
Thru or Turning Movement I Traffic Signal
Two-Way Left Turn-Lane @ Stop Sign
B Raised Median Speed Limic
Bike Lane Ray Rd. )
n Extended Queue Lane

= Required in 2040

K Free Flow Right-Turn Lane

S Figure 23: Proposed Lane Configurations and Traffic Controls D

Hawes Crossing - Master Traffic Impact Analysis \ % CivTech
\




Hawes Crossing — Mesa, AZ Master Traffic Impact Analysis

PEAK HOUR CAPACITY ANALYSIS

Results of the intersection capacity analysis for the 2040 horizon year are displayed in
Table 5. A cycle length of 90 seconds was used for all signalized intersections and
included coordinated operations where applicable. The lane configurations and traffic
controls presented in Figure 20 through Figure 23 were utilized for the 2040 intersection
analyses. Analysis worksheets are included in Appendix G.

Table 5: 2040 Peak Hour Levels of Service

Traffic Approach/ 2040 Delay (LOS)
ID Intersection Control Movement AM PM
NB 36.0 (D) 31.5 (C)
SB 25.8 (C) 27.3 (C)
1 SQssaman Road & Signal EB 236 (C) 44.0 (D)
P WB 18.2 (B) 44.6 (D)
Overall 26.6 (C) 35.2 (D)
NB 21.1(C) 31.2(C)
2 Farnsworth Drive/Bridlewood Si SB 17.0(B) 41.7.(D)
ignal EB 28 (A) 0.5 (A)
& Guadalupe Road WB 27.9 (C) 18.0 (B)
Overall 19.2 (B) 12.0 (B)
NB 29.3 (C) 32.4 (C)
SB 22.4 (C) 34.3 (C)
3 alawes Road & Signal EB 29.7 (C) 34.6 (C)
uadalupe Roa WB 20.3 (C) 23.6 (C)
Overall 26.6 (C) 29.9 (C)
SB 35.0(C) 45.6 (D)
4 SR-202 SB Ramps & Signal EB 27.2 (C) 34.3 (C)
Guadalupe Road WB 35.2 (D) 43.4 (D)
Overall 33.1(C) 40.5 (D)
NB 31.0 (C) 24.0 (C)
5 SR-202 NB Ramps & Signal EB 41.6 (D) 49.3 (D)
Guadalupe Road WB 15.6 (B) 24.6 (C)
Overall 24.8 (C) 36.0 (D)
NB 26.5 (C) 42.2 (D)
SB 29.1 (C) 49.2 (D)
6 Power Road & Elliot Road Signal EB 29.8 (C) 52.9 (D)
WB 41.4 (D) 34.6 (C)
Overall 30.7 (C) 46.3 (D)
NB 28.5(C) 33.6 (C)
. SB 401 (D 343 (C
7 Sossaman Road & Elliot Signal EB 250 §C; 412 ED;
Road WB 33.1(C) 29.4 (C)
Overall 32.0 (C) 35.1 (D)
NB 241 (C) 29.2 (C)
SB 24.6 (C) 31.7 (C)
8 80" Street & Elliot Road Signal EB 9.7 (A) 8.4 (A)
WB 0.6 (A) 13.2 (B)
Overall 6.2 (A) 12.4 (B)
NB 38.7 (D) 39.2 (D)
SB 51.8 (D) 47.6 (D)
9 Hawes Road & Elliot Road Signall EB 42.0 (D) 48.4 (D)
WB 20.8 (C) 51.2 (D)
Overall 37.7 (D) 47.3 (D)

Table 5 (Continued): 2040 Peak Hour Levels of Service
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Traffic Approach/ 2040 Delay (LOS)
ID Intersection Control Movement AM PM
SB 455 (D) 474 (D)
10 SR-202 SB Ramps & Sianal EB 29.5 (C) 26.2 (C)
Elliot Road g WB 41.6 (D) 46.7 (D)
Overall 40.5 (D) 37.3 (D)
NB 40.9 (D) 54.0 (D)
» SR-202 NB Ramps & Signal EB 52.3 (D) 27.6 (C)
Elliot Road WB 30.8 (C) 29.2 (C)
Overall 40.2 (D) 34.2 (C)
NB 221 (C) 39.1 (D)
SB 31.7 (C) 35.5 (D)
12 Sossaman Road & Signal EB 35.8 (D) 46.6 (D)
WB 33.5 (C) 36.2 (D)
Overall 31.3 (C) 39.9 (D)
NB 433 (D) 53.0 (D)
SB 39.4 (D) 54.4 (D)
13 'j/"\"/‘;”rf]zf{ggg d& Signal EB 49.8(D) 55.3 (E)
WB 50.1 (D) 57.3 (E)
Overall 451 (D) 54.9 (D)
NB 213 (C) 34.9 (C)
14 Hawes Road & Sianal SB 19.9 (B) 36.4 (D)
SR-202 WB Ramps g WB 43.9 (D) 33.4 (C)
Overall 25.8 (C) 35.5 (D)
NB 17.0 (B) 27.1(C)
15 Hawes Road & Sional SB 16.1 (B) 226 (C)
SR-202 EB Ramps g EB 44.3 (D) 53.7 (D)
Overall 22.6 (C) 31.3(C)
NB 29.4 (C) 42.8 D)
SB 39.0 (D) 40.8 (D)
16 Ellewortft Road & Signal EB 442 (D) | 2856 (C)
WB 39.3 (D) 42.2 (D)
Overall 37.6 (D) 37.5 (D)
NB 36.4 (D) 401 (D)
SB 27.5(C) 35.8 (D)
17 Eliworth Road & Signal EB 315 (C) 433 (D)
WB 51.1 (D) 54.4 (D)
Overall 35.3 (D) 39.8 (D)
. 1-way Sto SB Thru/Left 71 (A 7.0 (A
A Intersection A We) | WB Shared 8.7 EA% 8.9 EA;
Intersection B & 1-way Stop NE Left 82(A) 10.9(B)
B rersection 8 ) EB Left 17.3 (C) 35.0 (D)
EB Right 9.6 (A) 12.3 (B)
. 1-way Sto NB Shared 8.7 (A 8.8 (A
C Intersection C NB) | WB ThulLeft 5.6 EA; 43 EA;
{-way Stop NB Left 116 (B) 27%:1)
D Intersection D at Elliot Road (NB) NB Right 9.9 (A) 19.7 (C)
WB Left 9.3 (A) 34.4(0)
NB 23.0 (C) 30.3 (C)
. SB 26.3 (C) 34.7 (C)
E intersection £ & Signal EB 0.6 (A) 0.7 (A)
WB 12.0 (B) 10.0 (B)
Overall 8.8 (A) 8.9 (A)
NB 333 (C) 33.4 (C)
F Intersection F & Sianal EB 16.3 (B) 20.7 (C)
Elliot Road g WB 8.3 (A) 10.2 (B)
Overall 12.7 (B) 16.7 (B)
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Table 5 (Continued): 2040 Peak Hour Levels of Service

Traffic Approach/ 2040 Delay (LOS)

ID Intersection Control Movement AM PM
. 1-way Stop SB Thru/Left 3.1 (A) 3.1 (A)
G Intersection G (WB) WB Shared 8.7 (A) 9.0 (A)
NB Shared 1.6 (A) 1.6 (A)
: 2-way Stop SB Shared 1.3 (A) 1.1 (A)
H Intersection H (EB/WB) EB Shared 9.2 (A) 9.2 (A)
WB Shared 9.4 (A) 9.4 (A)
NB Shared 0.4 (A) 0.3 (A)
. 2-way Stop SB Shared 0.7 (A) 0.4 (A)
' Intersection | (EB/WB) EB Shared 9.9 (A) 10.4 (B)
WB Shared 9.7 (A) 10.1 (B)
NB 29(A) 51 (A)
. SB 25 (A) 5.3 (A)
J intersection J & Signal EB 43.4 (D) 40.3 (D)
WB 41.8 (D) 39.6 (D)
Overal 5.3 (A) 7.6 (A)
] NB Left 7.8(A) 7.4 (A)
K Intersection K 1 W(agB?to" EB Left 10.6 (B) 10.0 (B)
EB Right 9.9 (A) 8.6 (A)
NB Shared 9.1 (A) 9.3 (A)
. 2-way Stop SB Shared 9.3 (A) 9.6 (A)
L Intersection L (NB/SB) EB Shared 0.7 (A) 0.2 (A)
WB Shared 2.0 (A) 47 (A)
NB Shared 0.6 (A) 2.0 (A)
. 2-way Stop SB Shared 21 (A) 0.7 (A)
M Intersection M (EB/WB) EB Shared 9.7 (A) 9.9 (A)
WB Shared 9.7 (A) 10.0 (B)
NB Left 9.3 (A) 13.9 (B)
SB Left 10.0 (A) 12.3 (B)
N Intersection N & 2-way Stop EB Left 57.1 (F) 1991.3(F)
Hawes Road (EBMWB) | EBThruRight | 20.6 (C) 128.6 (F)
WB Left 459 (E) | 1274.7(F)
WB ThruRight | 20.8 (C) 174.7 (F)
NB Shared 0.1 (A) 0.4 (A)
. 2-way Stop SB Shared 0.7 (A) 0.9 (A)
o Intersection O (EB/WB) EB Shared 9.5 (A) 9.7 (A)
WB Shared 9.2 (A) 9.7 (A)
. 1-way Stop SB Thru/Left 7.3 (A) 7.1 (A)
P Intersection P (WB) WB Shared 9.0 (A) 9.2 (A)
Intersection Q & 1-way Stop NB Left 10.0 (A) 12.9(B)
Q e A EB Left 25.4 (D) 129.9 (F)
EB Right 12.2 (B) 14.2 (B)
NB Shared 0.1 (A) 0.3 (A)
. 2-way Stop SB Shared 0.4 (A) 0.7 (A)
R Intersection R (EB/WB) EB Shared 9.6 (A) 9.8 (A)
WB Shared 9.2(A) 9.8 (A)
NB Shared 03 (A) 0.6 (A)
. 2-way Stop SB Shared 1.2 (A) 24 (A)
S Intersection S (EB/WB) EB Shared 9.6 (A) 9.8 (A)
WB Shared 8.8 (A) 9.4 (A)
. 1-way Stop SB Thru/Left 6.9 (A) 5.7 (A)
T Intersection T (WB) WB Shared 8.8 (A) 9.0 (A)
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Table 5 (Continued): 2040 Peak Hour Levels of Service

Traffic Approach/ 2040 Delay (LOS)

ID Intersection Control Movement AM PM
NB 46 (A) 25 (A)
Intersection U & 2-way Stop SB 55 (A) 12(A)
U EB 20.9 (C) 23.9 (C)
Hawes Road (EB/WB) WB 21.9 (C) 25.0 (C)
Overall 6.9 (A) 6.6 (A)
. 1-way Stop NB Shared 8.7 (A) 10.4 (B)
v Intersection V (NB) WB Thru/Left 256 (A) 27 (A)
NB Shared 5.1 (A) 3.4 (A)
. 2-way Stop SB Shared 0.0 (A) 0.0 (A)
w Intersection W (EB/WB) EB Shared 9.1 (A) 8.9 (A)
WB Shared 10.4 (B) 10.4 (B)
NB 26.8 (C) 28.3 (C)
. SB 27.9 (C) 34.2 (C)
X Injersection X & Signal EB 9.3 (A) 13.4 (B)
WB 10.4(B) 10.7 (B)
Overall 11.8 (B) 14.6 (B)
NB 28.5 (C) 39.8 (D)
. SB 25.2 (C) 19.8 (B)
Y Intersection ¥ d& Signal EB 12.8 (B) 277 (C)
arner Roa WB 15.6 (B) 25.7 (C)
Overall 15.6 (B) 28.6 (C)
Intersection Z & 1-way Stop SB Leit 14.5(8) 17.0(C)
z viaseeiad ) SB Right 11.0 (B) 12.2 (B)
EB Left 9.4 (A) 10.0 (B)
NB 46.9 (D) 36.2 (D)
. SB 21.9 (C) 54.0 (D)
AA '“teéﬁ?ﬁt'gn AdA & Signal EB 16.8 (B) 34.9 (C)
lot Roa WB 34.1 (C) 1.2 (A)
Overall 26.0 (C) 25.4 (C)
NB 47.5 (D) 40.5 (D)
. SB 19.1 (B) 54.1 (D)
AB '”teéfl.e‘f'g” AdB & Signal EB 12.9 (B) 15.0 (B)
lot Roa WB 5.5 (A) 3.0 (A)
Overall 9.4 (A) 14.7 (B)
Intersection AC & 1-way Stop SB Left 7.3 (A) 7.4 (A)
AC thavioe (WE) WB Left 9.8 (A) 9.0 (A)
WB Right 8.4 (A) 8.8 (A)
NB Left 7.4 (A) 7.2 (A)
SB Left 7.3 (A) 7.3 (A)
. 2-way Stop EB Left 9.6 (A) 9.0 (A)
AD Intersection AD (EBWB) | EB Thru/Right 9.0 (A) 8.8 (A)
WB Left 9.7 (A) 9.0 (A)
WB Thru/Right 9.8 (A) 8.6 (A)
Ellsworth Road & 1-way Stop NB Left 105(B) 10.3(B)
AE e £B) EB Left 22.6 (C) 25.6 (D)
EB Right 10.4 (B) 12.0 (B)
] SB Left 7.2 (A) 10.9 (B)
AF Intersection AF 1 W(%St"p WB Left 8.8 (A) 223 (C)
WB Right 8.5 (A) 18.6 (C)
Ellsworth Road & 1-way Stop NB Left 10.1(8) 10.5(8)
AG o A B) EB Left 15.4 (C) 21.2 (C)
EB Right 10.2 (B) 12.7 (B)
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Table 5 (Continued): 2040 Peak Hour Levels of Service

Traffic Approach/ 2040 Delay (LOS)

ID Intersection Control Movement AM PM
owav Sto NB Left 9.3 (A) 93 (A)
AH Intersection AH (,\}’B) P NB Right 8.5 (A) 8.6 (A)
WB Left 7.3 (A) 7.5 (A)
EB Left 7.4 (A) 7.2 (A)
Al Intersection Al 1'W(""SyBs)t°p SB Left 9.4 (B) 8.8 (A)
SB Right 8.6 (A) 8.5 (A)
Ellsworth Road & 1-way Stop NB Left 17.5(C) 37.9 (E)
AJ e A 8) EB Left 15.4 (C) 68.4 (F)
EB Right 13.7 (B) 29.9 (D)
Intersection AK & 1-way Stop SB L.eft 26.5 (D) 33.5(D)
AK Warner Road (SB) SB Right 10.9 (B) 11.1 (B)
EB Left 9.8 (A) 9.0 (A)

All study intersections are evaluated under projected 2040 conditions and are expected
to operate at LOS D or better during the peak hours with the exception of the following,
key intersections and analysis findings are discussed below.

While most signalized intersections are anticipated to operate at overall LOS D or better,
some individual movements are anticipated to experience heavy delays during the AM
and/or PM peak hours. This is often due to the overall high traffic volumes entering the
intersection compared to the intersection’s capacity, particularly in turning movements. It
is well known that methodology from the NCHRP Report 765 has a tendency to over
represent turning movements and underrepresent through volumes when converting
AADT to peak hour volumes. Study intersections will likely have reduced turning
movement volumes than projected and may operate with lower delays and better LOS
than projected.

The recommended lane configurations and traffic controls based on the 2040 projected
traffic volumes are presented in Figure 19 through Figure 23.

These recommendations are based on the projected 2040 total traffic volumes, which
include site traffic volumes using estimated land use densities and background volumes
estimated from 2040 AADTs. The recommendations of this study also consider maximum
densities of proposed land uses. If the projected is developed at densities near the target
densities. Individualized traffic impact analyses are recommended when individual
parcels or phases are in the platting stages and overall site plan is updated to incorporate
the modifications recommended within this study.

The intersection of Hawes Road and Warner Road is expected to experience heavy
delays by study horizon year 2040. Although this intersection is planned for signalization
by 2040 the proximity of the Loop 202 interchange to the south is expected to increase
the east/west turning volumes on Warner Road, as well as the north/south through
volumes along Hawes Road, increasing delays for these movements. It is recommended
this intersection be monitored for future signal timing modification upon buildout of the
area.
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Intersection N along Hawes Road has stop controlled east/west movement(s) that are
anticipated to operate with heavy turning movement delays during the PM peak hour.
While the spacing of this intersection could be acceptable for signalization, due to the
location or proximity of other surrounding intersections, this location is not recommended
to be signalized. It is recommended that the roadways internal to the site be designed,
and driveways to individual parcels placed, to encourage use of roadways leading to
signalized intersections for improved traffic flow characteristics.

Free flow right-turn lanes are recommended for the locations listed below to improve
intersection delay. It should be noted that the HCM 2016 does not analyze free flow right-
turn lanes or clustered diamond traffic interchanges, therefore HCM 2000 methodology
was used to analyze all traffic interchanges within the study area. The right-turn lane
needs of these intersections should be evaluated with future TIAs of individual phases of
the development.

¢ (Int.5) Guadalupe Road westbound approaching Loop 202 northbound off-
ramp
e (Int.11) Loop 202 northbound off-ramp approaching Elliot Road (dual)

Signalization is recommended at all arterial-arterial intersections as well as at the arterial-
collector intersections listed below. The City’s Engineering and Design Standards
indicates that signalization of intersections less than 1/8-mile from an arterial (centerline
to centerline) or between 1/6-mile and 1/3-mile is not acceptable. Intersections E, F and
X are approximately 1/4-mile from Hawes Road and require a variance from the design
standards to be signalized. Intersection Y, located on Warner Road approximately 1/8-
mile east of Hawes Road, was requested by City staff to be shifted to at least 800 feet
east of Hawes Road. Intersections AA and AB are planned future intersections from a
different development. Intersection AK is located on Warner Road approximately 1/4-mile
west of Ellsworth Road and requires a variance from the design standards to be
signalized. Recommended signal locations and spacing are depicted in Figure 24.

e (Int.8) 80" Street and Elliot Road ~2,660 feet (1/2-mile) east of Sossaman Road
¢ Intersection E at Elliot Road ~1,320 feet (1/4-mile) west of Hawes Road

e Intersection F at Elliot Road ~1,285 feet (<1/4-mile) east of Hawes Road and
~1,285 feet (<1/4-mile) west of Loop 202 SB Ramps

Intersection J at Hawes Road ~810 feet (<1/6-mile) south of Elliot Road
Intersection U at Hawes Road ~820 feet (<1/6-mile) north of Warner Road
Intersection X at Warner Road ~1,320 feet (1/4-mile) west of Hawes Road
Intersection Y at Warner Road ~660 feet (1/8-mile) east of Hawes Road
Intersection AA at Elliot Road ~709 feet (>1/8-mile) east of Loop 202 NB Ramps
Intersection AB at Elliot Road ~774 feet (<1/6-mile) west of Ellsworth Road
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QUEUE LENGTH ANALYSIS

Left Turn Lane Analysis

Adequate turn storage should be supplied on any approach where turn lanes are
permitted and/or warranted. A queuing analysis was performed for all
warranted/recommended and existing intersection turn lanes where site traffic is expected
as well as left turn lanes adjacent to the site. According to the methodology documented
in A Policy on Geometric Design of Highways and Streets (the AASHTO “Green Book™),
the storage length for a turn lane is typically estimated as the length required to hold the
average number of arriving vehicles per two minutes, where unsignalized, or per one-
and-a half signal cycles, where signalized.” The formulas used for the calculations are
shown below.

For signalized intersections, the storage length is determined by the following formula:
Storage Length = [1.5 x (veh/hr)/(cycles/hr)] x 25 feet

For unsignalized intersections, the storage length is determined by the following formula:
Storage Length = [(veh/hr)/(30 periods/hr)] x 25 feet

Using the traffic volumes and lane configurations projected for the 2040 horizon year, the
resulting turn lane storage for turn movements affiliated with the site using AASHTO and
ADOT guidelines were calculated with a 90-second cycle length for most signalized
intersections and a 120-second cycle for SR on- and off-ramps are summarized in Table
6. Calculations for the queue storage length recommendations are provided in Appendix
H.

" The American Association of Highway and Transportation Officials on pages 714-715 of its publication, Geometric Design of Highways and Streets
(“AASHTO Green Book”), indicates that storage length for a turn lane, exclusive of taper, “should usually be based on one and one-half to two times the
average number of vehicles that would store per cycle” at a signalized intersection.
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Table 6: Turn Lane Lengths

Intersection Queue Storage
ID | Intersection | Control |Movement|Existing) ' AASHTO/ADOT® Synchro®Recommended
NB Left 205’ 325’ 187'® 205'®
SB Left 255’ 425' 224'G) 255'®)
Sossaman Rd. EB Left 265’ 300' 189’ 265'®)
1 | & Guadalupe Signal WB Left 250’ 275' 2271 250'®
Rd. NB Right 150° 250' 53’ 250’
SB Right 260’ 250' 571’ 260'®
WB Right 220’ 325' 42’ 220’
Farnsworth Dr./ NB Left 85: 250: 149: 250:
2 | Bridlewood & |  Signal | SBLeft 80 200 151 200
Guadalupe Rd. EB Left 175 100 19 175
WB Left 150’ 150' 101 150’
NB Left 155’ 200 ' 129’ 155'®)
SB Left 250’ 175 95’ 250’
Hawes Road & EB Left 175: 125 ' 39:(3) 17’5’(3)
3 | Guadalupe Signal WB L.eft 260 525 ' 297°G) 260'C)X®)
Road NB Right - 475 ° 153’ 350"
SB Right 250’ 425 ' 97’ 350'™M
EB Right 260’ 375 90’ 350'
WB Right 260’ 225 ' 44’ 260’
SR-202 SB SB Left 295’ 475'/565')14) 530" 530'®)
4 Ramps & Signal WB Left 540'®) 27513653 274G 540
Guadalupe SB Right 295’ 200/290®) 70'®) 295'®)
Road EB Right 270 350'/440“ 63'® 350’
SR-202 NB NB Left 295’ 1751265314 162’4 295')
5 Ramps & Signal EB Left 545©) 450'/540'C)14 4216 545'0)
Guadalupe NB Right 295’ 175'/265'C)4) 440 295G
Road WB Right 270’ 1,350'/1,445'® 0® 350"
NB Left 160° 350’ 204’ 350’
SB left 160° 350’ 253’ 350’
Power Road & _ EB Left 100° 500’ 397 350'™M
6 Elliot Road Signal WB Left 110° 375 2571 350’
NB Right - 550’ 219’ 350'™M
SB Right - 550’ 206’ 350'7)
EB Right - 375 147 350"
NB Left 155’ 425’ 209G 300’
SB Left 155’ 350" 261G 35031
Sossaman EB Left 155° 325’ 179 325’
7 | Road & Elliot Signal WB Left 155’ 200’ 132 200’
Road NB Right - 400’ 40’ 350"
SB Right - 300’ 80’ 250’
WB Right - 500’ 237 350"

(1) Measured from beginning of stop bar.

(2) HCM 95t percentile queue reported, value shown is the total queue for that movement.

(3) Dual left-turn lanes

(4) Calculated using ADOT minimum queue storage calculations

(5) Minimum requirement for a deceleration lane at a site driveway by City of Mesa is 150’.

(6) HCM 95™ percentile queue not provided at channelized by-pass right-turn lanes or free flow right-turn lanes.

(7) AASHTO storage is longer than existing and longer than 350’. CivTech recommends 350’ or the Synchro 95"
percentile queue, whichever is greater.

(8) Center two-way left-turn lane or large left-turn gap allows for additional storage
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Table 6 (Continued): Turn Lane Lengths

Intersection Queue Storage
ID | Intersection | Control |Movement | Existing!. AASHTO/ADOT® Synchro®?Recommended
NB Left - 50' 46’ 150'0)
8 80t Street & Signal SB Left - 100 85’ 150'®)
Elliot Road 9 EB Left - 25' 2 150'0)
WB Left - 75' 65’ 150'®
NB Left - 425' 475 275
SB Left - 175' 151 200’
. EB Left - 200’ 181 200’
g [fawes Road&|  Signal | g Left . 400 401 | 3500
ot Roa NB Right - 625' 357’ 350’
SB Right - 150° 0 150'0)
EB Right - 350' 78’ _ 150'0)
SB Left 300’ 425/515'C)) 384°03) 350"
0 RaSnF;ZsO; > Signal | WBLeft | 536 | 42515409 | 3930 535'0)
Road SB Right 300’ 700'/815'®)) 59'3)®) 350'M
EB Right 27% 625'/715'G) 7706 350"
NB Left 355’ 425'/515'CG)4 396" 355"
11 R:lz;)zsoé glﬁot Signal EB L.eft 5353 700'/815'®)) 657'® 535'C)
Road NB Rl_ght 350’ 575'/665' )4 226'G) 350
WB Right 380° 775'/490'®@)  1604'C)X®) 380
NB Left - 200'®) 186'¢) 200°®)
SB Left - 275'G) 207'®) 300
e | o mnopm
: e -
12 RoadR%ZYjarner Signal NB Right ) 275" 06’ 275’
SB Right - 375' 182° 350"
EB Right - 325' 43 325
WB Right - 550' 124’ 350"
NB Left - 200'® 3313 330
SB Left - 350' 192'®) 200’
EB Left - 250’ 126'®) 150°
13 Hawes Road & Signal WB Left - 350" 374 350
Warner Road NB Right - 400’ 269’ 350'"
SB Right - 425’ 24 350"
EB Right - 600’ 379'® 350"
WB Right - 275 108’ 275
Hawes Road & NB Left 425: 200:/290:(3)(4) 186:(3) 425:(3)
14| SR-202 WB Signal WB L.eft 430 225,/315 (3?(4) 276,(3) 430,(3)
Ramps SB nght - 11,350'/1,465'® 789 790
WB Right - 350'/440'* 75 440’
Hawes Road & SB Left 430: 350:/440:(2)(1) 350:(2) 350:(2)
15| SR-202 EB Signal EB L.eft 330, 525 /E§15( ,)(4) 600,( ) 600,( )
Ramps NB R.Ight 245 425'1515'®) 60 515
EB Right 3300 125’2154 | 66’ i 330’

(1) Measured from beginning of stop bar.

(2) HCM 95™ percentile queue reported, value shown is the total queue for that movement.

(3) Dual left-turn lanes

(4) Calculated using ADOT minimum queue storage calculations

(5) Minimum requirement for a deceleration lane at a site driveway by City of Mesa is 150’.

(6) HCM 95t percentile queue not provided at channelized by-pass right-turn lanes or free flow right-turn lanes.

(7) AASHTO storage is longer than existing and longer than 350". CivTech recommends 350’ or the Synchro 95"
percentile queue, whichever is greater.

(8) Center two-way left-turn lane or large left-turn gap allows for additional storage

Table 6 (Continued): Turn Lane Lengths
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Intersection

Queue Storage

ID | Intersection | Control |Movement|Existing" - AASHTO/ADOT® ‘Synchro®Recommended
NB Left 250’ 275'G) 229'G) 300°®)
SB Left 245’ 300'®) 252'C) 300'®
EB Left 260’ 375' 290'®) 300
16 Ellsworth Road Signal WB Left 255’ 425' 389'G) 350'™
& Elliot Road NB Right 260’ 525' 219’ 350'(7)
SB Right 180’ 325' 65’ 325’
EB Right 205’ 575' 533'® 350'"
WB Right 275 525' 196’ 350'M
NB Left 250’ 275'G) 218'® 300°)
SB Left 200’ 400' 3714 350
EB Left 450’ 482'C) 350’
17 oot RO2C | signal | WB Left 125' 1120 150°6)
SB Right 525' 376 350'M
EB Right 375' 139’ 350'(")
WB Right 325' 154’ 350'7)
Hawes Road NB Left 100: - 150:(5)
B &nd Intersection| "Wy stop | EB Left 125 ) 150
5 (EB) SB Right 125’ - 150°®)
EB Right 100’ - 150’®)
NB Left 150’ - 150')
D Intersection D & 1-way stop | WB Left 150° - 1500
Elliot Road (NB) NB Right 125’ ; 150)
EB Right 150’ - 150'0)
Intersection NB Left 75' 63’ 150'®)
E E/Scenic Signal SB Left 155' 108’ 155’
Roadway & EB Left 75' 38 150'®)
Elliot Road WB Left 225’ 212’ 250’
Intersection F . NB Left 50: 61: 150:(5)
F and Elliot Road Signal WB Left 175 122 175
NB Right 175 64'C)6) 175
NB Left 75' 32 150')
J Hawes Road & Signal SB Left 100’ 29’ 150’
Intersection J EB Left 75' 61 150')
WB Left 50' 35 150’0
_ 1-wat stop NB Left 100’ - 150')
K | Intersection K (EB) EB Left 125’ - 150'®)
EB Right 100’ - 150'®)
NB Left 100 - 150')
N |Hawes Road & | 2-way Stop | SB Left 100’ - 150'®)
Intersection N | (EB & WB) | EB Left 125' - 150')
WB Left 125' - 150'0)

Measured from beginning of stop bar.
HCM 95" percentile queue reported, value shown is the total queue for that movement.
Dual left-turn lanes

Minimum requirement for a deceleration lane at a site driveway by City of Mesa is 150'.
HCM 95" percentile queue not provided at channelized by-pass right-turn lanes or free flow right-turn lanes.

(1)
(2
(3)
(4) Calculated using ADOT minimum queue storage calculations
()
(6)
(7)

AASHTO storage is longer than existing and longer than 350’. CivTech recommends 350’ or the Synchro 95"

percentile queue, whichever is greater.
(8) Center two-way left-turn lane or large left-turn gap allows for additional storage
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Table 6 (Continued): Turn Lane Lengths

Intersection Queue Storage
ID | Intersection Control | Movement | Existing!" - AASHTO/ADOT® Synchro®Recommended
NB Left - 125' - 150'®)
Q Hawes Road & | 1-way Stop | EB Left - 150’ - 150’
Intersection Q (EB) SB Right - 150’ - 150’
EB Right - 125’ - 150’®)
NB Left - 125' 37 150')
U Hawes Road & Signal SB Left - 125' 110° 150')
Intersection U EB Left - 75' 37 150'®)
WB Left - 50' 77 150'0)
NB Left - 25' 24’ 150'®)
X Intersection X & Signal SB Left - 225' 161’ 225’
Warner Road EB Left - 150' 16’ 150'®)
WB Left - 75' 42 1500
NB Left - 450' 376’ 350'(7)
SB Left - 25' 20’ 150'®)
y [amerRoad &\ signal | EB Left - 125' 61 150°6)
WB Left - 75' 38 150')
EB Right - 375 126’ 350'™
Warner Road &| 1-way Stop SB Left ) 100. 150,(5)
Z | Intersection Z (SB) EB Left ) 175 175
SB Right - 175’ 175’
NB Left - 100’ 93’ 150')
. SB Left - 75 129’ 150'®)
AA "geéﬁ.ecttg” ’;A Signal EB Left ; 225° 131 150°6)
ot Roa WB Left - 50’ 12 150'6)
SB Right - 375 430’ 350'™
NB Left - 125 103’ 150'®)
Intersection AB . SB Left ) 25 a4 150
AB & Elliot Road Signal EB Left - 200 134 150')
WB Left - 25’ 8 150'®)
SB Right - 200 332 200
_ -way Stop | 5B Left - 125' 150°®)
AC |Intersection AC (WB) WB Left - 100’ 150'®)
WB Right - 100’ 150'®)
NB Left - 100’ 150'®)
. SB Left - 100’ 150'®)
AD |Intersection AD | All-way Stop EB Left ) 100’ 150'®)
WB Left - 125’ 150’®)
NB Left - 100’ 150')
AE %‘nggi?ﬂd 1-way Stop | EB Left - 125 150°6)
N (EB) SB Right - 150’ 150°®)
EB Right - 100’ 150'0)

(1) Measured from beginning of stop bar.

(2) HCM 95t percentile queue reported, value shown is the total queue for that movement.

(3) Dual left-turn lanes

(4) Calculated using ADOT minimum queue storage calculations

(5) Minimum requirement for a deceleration lane at a site driveway by City of Mesa is 150’.

(6) HCM 95™ percentile queue not provided at channelized by-pass right-turn lanes or free flow right-turn lanes.

(7) AASHTO storage is longer than existing and longer than 350". CivTech recommends 350’ or the Synchro 95"
percentile queue, whichever is greater.

(8) Center two-way left-turn lane or large left-turn gap allows for additional storage
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Table 6 (Continued): Turn Lane Lengths

Intersection Queue Storage
ID | Intersection Control | Movement | Existing!" - AASHTO/ADOT® Synchro®Recommended

SB Left 100’ 150'®)
AF |Intersection AF 1"”(3\3/’53;0" WB Left 125 150°6)
WB Right 125’ 1506®)
NB Left 125’ 150'®)
G| g orth Ro2d| 4 way Stop | EB Left 100’ 150°6)
e (EB) SB Right 150’ 150°)
EB Right 125’ 150'®)

NB Left 175 175
AH |Intersection AH 1""’(5‘,\}’88)“" WB Left 100’ 1506®)
NB Right 125’ 150’®)
SB Left 100’ 150'®)
Al | Intersection Al 1""’(3‘83’88)‘0" EB Left 125’ 150°6®)
SB Right 100’ 150°)

NB Left 150° 150°

ay | worth Road | 1 way Stop | EB Left 100’ 175
(EB) SB Right 100’ 150°®)
AJ EB Right 125 125'6)
’ ®)

Warner Road &| 1-way Stop SB Left 125, 150,

AK . EB Left 175 175
Intersection AK (SB) SB Right 125" 150'6)

Measured from beginning of stop bar.
HCM 95" percentile queue reported, value shown is the total queue for that movement.
Dual left-turn lanes

Minimum requirement for a turn-lane at a site driveway by City of Mesa is 150’.
HCM 95t percentile queue not provided at channelized by-pass right-turn lanes or free flow right-turn lanes.
AASHTO storage is longer than existing and longer than 350’. CivTech recommends 350’ or the Synchro 95%
percentile queue, whichever is greater.
(8) Center two-way left-turn lane or large left-turn gap allows for additional storage

(1)
()
(3)
(4) Calculated using ADOT minimum queue storage calculations
()
(6)
(7)
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CONCLUSIONS AND RECOMMENDATIONS

The following conclusions and recommendations have been documented in this study:

¢ Under the existing conditions, all study intersections are evaluated to operate ata LOS
C or better during peak hours.

¢ The site is anticipated to generate approximately 103,880 daily trips with 4,067 trips
during the AM peak hour and 7,958 trips during the PM peak hour.

¢ The recommended lane configurations and traffic controls based on the 2040
projected traffic volumes are presented in Figure 19 through Figure 23.

+ While most signalized intersections are anticipated to operate at overall LOS D or
better, some individual movements are anticipated to experience heavy delays during
the AM and/or PM peak hours. This is often due to the overall high traffic volumes
entering the intersection compared to the intersection’s capacity, particularly in turning
movements. It is well known that methodology from the NCHRP Report 765 has a
tendency to over represent turning movements and underrepresent through volumes
when converting AADT to peak hour volumes. Study intersections will likely have
reduced turning movement volumes than projected and may operate with lower delays
and better LOS than projected.

¢ These recommendations are based on the projected 2040 total traffic volumes, which
include site traffic volumes using estimated land use densities and background
volumes estimated from 2040 AADTs. The recommendations of this study also
consider maximum densities of proposed land uses. If the projected is developed at
densities near the target densities. Individualized traffic impact analyses are
recommended when individual parcels or phases are in the platting stages and overall
site plan is updated to incorporate the modifications recommended within this study.

¢ The intersection of Hawes Road and Warner Road is expected to experience heavy
delays by study horizon year 2040. As shown in Figure 20, this intersection is planned
for signalization by 2040 the proximity of the Loop 202 interchange to the south is
expected to increase the east/west turning volumes on Warner Road, as well as the
north/south through volumes along Hawes Road, increasing delays for these
movements. It is recommended this intersection be monitored for future signal timing
modification upon buildout of the area.

¢ Intersection N along Hawes Road has stop controlled east/west movement(s) that are
anticipated to operate with heavy turning movement delays during the PM peak hour.
As shown in Figure 21, while the spacing of this intersection could be acceptable for
signalization, due to the location or proximity of other surrounding intersections, this
location is not recommended to be signalized. It is recommended that the roadways
internal to the site be designed, and driveways to individual parcels placed, to
encourage use of roadways leading to signalized intersections for improved traffic flow
characteristics.

¢ Perthe City of Mesa standards, dual left-turn lanes are required at all arterial to arterial
intersections, however, many study intersections analyzed within this analysis only
warrant single left-turn lanes. Therefore, it is recommended right-of-way be provided
for future dual left-turn lanes at all arterial to arterial intersections with the interim
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conditions providing a single left-turn lane with the dual left-turn striped out for future
use when needed. The following is a list of dual-left turn lane locations that warranted
due to projected 2040 intersection delays:

0 Sossaman Road & Elliot Road - southbound

0 Sossaman Road & Warner Road — northbound, southbound, eastbound,
westbound

Hawes Road & Warner Road - northbound, southbound, eastbound, westbound
Hawes Road & Loop 202 EB Ramps - northbound

Hawes Road & Loop 202 WB Ramps — southbound

Ellsworth Road & Elliot Road — northbound, southbound

Ellsworth Road & Warner Road - northbound

¢ Per the City of Mesa standards, dedicated right-turn lanes are required at all arterial

to arterial intersections. The following is a list of right-turn lanes that will be needed
to improve intersection delays.

O O 0O O O

o

Hawes Road & Guadalupe Road — northbound

Power Road & Elliot Road — northbound, southbound, eastbound
Sossaman Road & Elliot Road — northbound, southbound, westbound
Hawes Road & Elliot Road — eastbound

Sossaman Road & Warner Road — northbound, southbound, eastbound
Hawes Road & Warner Road — northbound, southbound, eastbound, westbound
Hawes Road & Loop 202 WB Ramps — southbound, westbound
Ellsworth Road and Warner Road — southbound, eastbound, westbound
Intersection B — southbound and eastbound

Intersection D — northbound and eastbound

Intersection K — eastbound

Intersection Q — eastbound

Intersection Z — southbound

Intersection AB — eastbound

Intersection AE — southbound, eastbound

Intersection AG — southbound, eastbound

Intersection AH — northbound

Intersection Al — southbound

Intersection AJ — eastbound

Intersection AK - southbound

O O 0O 0O O OO O0OO0OO0OO0OO0OO0OO0OOoOOoO OoOOoO Oo

¢ Free flow right-turn lanes are recommended for the locations listed below to improve
intersection delay. It should be noted that the HCM 2016 does not analyze free flow
right-turn lanes or clustered diamond traffic interchanges, therefore HCM 2000
methodology was used to analyze all traffic interchanges within the study area. The
right-turn lane needs of these intersections should be evaluated with future TIAs of
individual phases of the development.

o (Int.5) Guadalupe Road westbound approaching Loop 202 northbound off-ramp
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o (Int.11) Loop 202 northbound off-ramp approaching Elliot Road (dual)

¢ Signalization is recommended at all arterial-arterial intersections as well as at the
arterial-collector intersections listed below. The City’s Engineering and Design
Standards indicates that signalization of intersections less than 1/8-mile from an
arterial (centerline to centerline) or between 1/6-mile and 1/3-mile is not acceptable.
Intersections E, F and X are approximately 1/4-mile from Hawes Road and require a
variance from the design standards to be signalized. Intersection Y, located on Warner
Road approximately 1/8-mile east of Hawes Road, was requested by City staff to be
shifted to at least 800 feet east of Hawes Road. Intersections AA and AB are planned
future intersections from a different development. Intersection AK is located on Warner
Road approximately 1/4-mile west of Ellsworth Road and requires a variance from the
design standards to be signalized. Recommended signal locations and spacing are
depicted in Figure 24.

o (Int.8) 80" Street and Elliot Road ~2,660 feet (1/2-mile) east of Sossaman Road
o Intersection E at Elliot Road ~1,320 feet (1/4-mile) west of Hawes Road

o0 Intersection F at Elliot Road ~1,285 feet (<1/4-mile) east of Hawes Road and
~1,285 feet (<1/4-mile) west of Loop 202 SB Ramps

Intersection J at Hawes Road ~810 feet (<1/6-mile) south of Elliot Road
Intersection U at Hawes Road ~820 feet (<1/6-mile) north of Warner Road
Intersection X at Warner Road ~1,320 feet (1/4-mile) west of Hawes Road
Intersection Y at Warner Road ~660 feet (1/8-mile) east of Hawes Road
Intersection AA at Elliot Road ~709 feet (>1/8-mile) east of Loop 202 NB Ramps
Intersection AB at Elliot Road ~774 feet (<1/6-mile) west of Ellsworth Road

O O O 0O O O
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Hawes Crossing (Formerly Mesa Inner Loop) CivTech, Inc. Review Comments & Responses

2nd Submittal Comments and Responses
Disposition Codes: (1) Will Comply  (2) Will Evaluate (3) Delete Comment  (4) Defer to Consultant/Owner

Reviewer Name, Agency: Sabine Ellis, City of Mesa

Item Location Code Review Comment Response

1. Cover Page 4 :TIA will not be approved without approval letter from ADOT.

2. Page iii 1 Add list of Appendices A list of Appendices is included under the Technical Appendix on page 56.

3. Page 2 1 Include reference to the figures that shows all these intersections. Also Text updated to add in distances between proposed signals. Also Figure
provide an overview map with all proposed signals and their distances. 24 was added in to illustrate proposed signal distances.

4. Page 2 1 Please add something to the effect that "Per City of Mesa Standards, Inserted text as quoted in the comment.

dedicated RTLs are required at all arterial to arterial intersections. The
following is a list of right-turn lanes that will be needed to improve
intersection delay."

It should be assumed that we ask for dedicated RTL at all arterial to
arterial intersections.

5. Page 2 1 I'm guessing that a "channelized by-pass right turn-lane" is a dedicated Agreed.
right turn lane?
6. Page 4 Add a note about when full build-out is anticipated. Added to end of introduction paragraph on page 3 (top of page 3).
7. Page 7 1 Striped, not stripped Text updated.
8. Page 7 1 Remove advisory speed limit, that is for the speed cushions only. Instead, i Text updated.

state that the speed limit is 25 mph.

9. Figure 2 1 Hawes is 35 between Guadalupe Road and Elliot Road Figure 2 updated.

10. Figure 2 1 Add speed limit (Elliot) Figure 2 updated.

11. Figure 2 1 Add speed limit (Ellsworth) Figure 2 updated.

12. Page 14 Show delay in seconds as well. Typical.

13. Page 16 2 iUse target density, not maximum density. Traffic numbers using max are iTrip Generation and all site/total volumes have been updated to represent
very high and not realistic. Update all calcs accordingly. Note: Target planned Target Density values.

density was provided by Doug Ostler in comment responses for the
previous review, showing the legend of land uses.

Reviewed Date: 01/04/2019

CivTech Received Date: 02/07/2019

. CivTech Entered Date: 02/08/2019
Appendix A Page 1 of 4 CivTech Response Date: 02/12/2019



Hawes Crossing (Formerly Mesa Inner Loop) CivTech, Inc. Review Comments & Responses

2nd Submittal Comments and Responses
Disposition Codes: (1) Will Comply  (2) Will Evaluate (3) Delete Comment  (4) Defer to Consultant/Owner

Reviewer Name, Agency: Sabine Ellis, City of Mesa

Item Location Code Review Comment Response

14. Figure 5 4 iNeed to consider access for the land-locked parcels. This site plan only reflects the artieral and major collector netowrk other
minor collectors and local collector roads will provide access to the land
locked parcels and are not shown within this study/analysis.

15. Figure 5 4  :Intersection F does not comply with spacing requirements. Adjust as Agreed. Plan will be updated during design to meet the recommendation
much as possible as discussed on 12/20. in the report. Please stiputlate during MITA approval.
16. Figure 5 4 :ADOT will need to review and approve signal locations close to the 202 -

interchange (i.e., F and AA).

17. Figure 5 1 This needs to be coordinated with development to the north. They already :Coordination has occurred and there locations are set to align.
have two set driveway locations that may be signalized in the future which
AA would be dependent on.

18. Figure 5 1 Signals AD/AF/Al need to be coordinated with Eastmark as they already iCoordination has occurred and there locations are set to align.
have proposed signal locations.

19. Figure 5 1 Need to consider access for the land-locked parcels. Coordination has occurred and there locations are set to align.

20. Figure 5 1 Y is too close to Hawes. Move west to be approx. 880" as discussed on  {Coordination has occurred and there locations are set to align.
12/20.

21. Figure 5 1 AJ needs to be coordinated with potential property to the south. Agreed.

22. Figure 5 1 Add legend and make sure nomenclature matches previous page. Figure 5 udpated.

23. Page 19 1 Update numbers per comment on pg. 16. Typical. Text udpated.

24. Figure 6 1 Clarify trip distribution. 80% of residential traffic on freeways is high, there iDo to the rural nature of the area and the planned employment areas to
doesn't seem to be a justification for such a high number. occur enternal to the study area it was assumed the majority of the

proposed residential traffic that is not anticipated to interact internal to the
site would tarvel to/from the freeway to external employment areas.

25. Figure 6 1 Show Hawes Rd since it will be built w/the development. Typical. Text udpated.
26. Figure 7 1 Show Elliot & Ellsworth and Warner & Ellsworth in this figure so that all Figure 7 updated to inlcude ADT volumes at all arterial/arterial
arterial/arterial intersection are included here. intersections.

Reviewed Date: 01/04/2019

CivTech Received Date: 02/07/2019

. CivTech Entered Date: 02/08/2019
Appendix A Page 2 of 4 CivTech Response Date: 02/12/2019



Hawes Crossing (Formerly Mesa Inner Loop)

CivTech, Inc.

2nd Submittal Comments and Responses

Disposition Codes: (1) Will Comply  (2) Will Evaluate  (3) Delete Comment

Reviewer Name, Agency:

Review Comments & Responses

(4) Defer to Consultant/Owner

Sabine Ellis, City of Mesa

Item

Location

Review Comment

Response

27. Figure 7 1 SB in PM doesn't seem to add up looking at traffic coming from the north. ;Figure 7 updated.
Verify.
28. Figure 7 1 Show Elliot & Ellsworth and Warner & Ellsworth in this figure so that all  {ADT volumes included on Elliot & Ellsworth and Warner & Ellsworth.
arterial/arterial intersection are included here.
29. Figure 7 1 This seems low based on the TMCs on the left. Verify. Volumes verified.
30. Figure 7 1 Show volumes on Ellsworth. Ellsworth ADT volumes inluced on Figure 7.
31. Figure 9 1 No intersections/connections to Hawes in this area? Figure 9 updated with Hawes Road cnonection to the south.
32. Figure 10 1 Needs to be coordinated with development to the north. Agreed.
33. Page 34 1 All arterial to arterial intersections should be designed with dual left turns {Due to low projected future volumes a large portion of all arterial to aterial
per Mesa Stds. If not warranted due to volumes, they will be striped as a iintersections do not all warrant dual left-turn lanes however, text will be
single left turn until duals are needed. updated that ROW be provided for future dual turn lanes at all arterial to
arterial intersections.
34. Page 34 1 Current version is 2017
35. Figure 19 1 Show 3rd thru lane in white since it will have to be built per 2040 plan, Cross section that this comment refrerences was removed in the Jan
warranted or not. 2019 TIA.
36. Figure 19 1 Remove 4th thru lane in both directions. There will not be sufficient ROW :Figure 19 has been updated.
to accomplish this. Typical.
37. Figure 20 1 Why 3 EB thru lanes for 566 vph and rest of Warner is 2 lanes? Figure 20 has been updated with new projected target volumes thus
reducing mitgation.
38. Figure 20 1 Remove 4th thru lane in EB/WB direction. Figure 20 has been updated with new projected target volumes thus
reducing much of the previously recommened mitigation.
39. Page 40 3 iInthe analysis, a peak hour facor of 0.9 was used. That is typically With the reduced target density values the 0.9 PHF was sufficent in both
acceptable but with as much congestion as we will have here, use 0.92 to :AM and PM peak 2040 synchro models.
see if that helps with delay. Using the target density vs. the max density
as noted before might have already helped with this.
Reviewed Date: 01/04/2019
CivTech Received Date: 02/07/2019
. CivTech Entered Date: 02/08/2019
Appendix A Page 3 of 4 CivTech Response Date: 02/12/2019



Hawes Crossing (Formerly Mesa Inner Loop) CivTech, Inc.
2nd Submittal Comments and Responses

Disposition Codes: (1) Will Comply  (2) Will Evaluate  (3) Delete Comment

Reviewer Name, Agency:

Review Comments & Responses

(4) Defer to Consultant/Owner

Sabine Ellis, City of Mesa

Item

Location

Review Comment

Response

40. Page 40 1 Include delay in seconds in table. Dealy has been added to all LOS tables.
41. Page 46 1 Per previous comment, remove comment about 4th lane in each direction. {Comment removed.
42. Page 47 1 Re-evaluate storage lengths with new traffic numbers and updated cycle {Volumes and Queue storage table has been updated with the Target
lengths where applicable. Modifying storage lengths at intersections Density values.
outside of the project limits, especially when already fully built out, will
most likely not be feasible or cost prohibitive
43. Appendix C 1 Cover Page : What are cycle lengths? Not all cycle lengths add up in Appendix C has been updated to included Phaseing sheets which
analysis, verify. OK to modify if needed to accommodate demand included cycle lengths. A 90-second CL was applied to all study signals
with the exception of the Loop 202 TI's which used a 120-CL.
44, Appendix D 1 Page 1 of 5: This is a confusing breakdown. There is supposed to be a Appendix D Trip Generaiton has been updated.
total of 156 AC of single family residential with assumed 5 DU/AC. Which
means LC 210 should be a total of 780 DUs (156 x 5). Shown here are
only 676 DUs (592 + 84). Please show a better overview that shows the
gross AC, target density, amount of DUs and LUC for all uses, but using
the target density instead of the max density as noted on page 16.

Appendix A

Page 4 of 4
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Hawes Crossing (Formerly Mesa Inner Loop)

1st Submittal Comments and Responses

Disposition Codes: (1) Will Comply  (2) Will Evaluate  (3) Delete Comment

Reviewer Name, Agency:

CivTech, Inc.

Review Comments & Responses

(4) Defer to Consultant/Owner

Sabine Ellis, City of Mesa

Iltem Review Comment Code) & Response
1. iPage 1, 3rd Bullet - Include reference to the figures that shows all these iRequested text and figure are now provided.
intersections. Also provide an overview map with all proposed signals
and their distances.
2. iPage 1, 3rd Bullet - Why 80th St and Elliot? ["Signalization is Growth in traffic volumes on 80th Street and construction of the project
recommended at...the intersection of 80th Street and Elliot Road"] are projected to require signalization to operate acceptably (1/2-mile
street). The south leg is also an analyzed driveway of the site.

3. {Page 1, 3rd Bullet - Signal spacing needs to comply with Engineering & iThe developer proposes roads at the indicated locations, spacing. The

Design Standards. site plan has been modified following a follow-up meeting with a City
transportation staff member.

4. iPage 2, 1st Bullet - This needs to be coordinated with ADOT. Please (1) The TIA will be provided to ADOT.

submit TIA to ADOT for review.

5. {Page 2, 2nd Bullet - Hawes Rd is to be a 6-lane arterial within the project (1) The updated TIA recommends Hawes Road to be a 6-lane road.

limits.

6. {Page 2, 3rd Bullet - Why did you not use MAG's projected volumes? (1) MAG's projected volumes, displayed within the Mesa 2040
Transportation Plan were indeed used. The NCHRP report cited includes
strategy/guidelines of how to convert ADT to peak hour turning
movement volumes.

7. iPage 3, Last Sentence - When is full build-out? (1) Full build-out is anticipated in 20-25 years. The year 2040 will be
assumed (22 years from 2018).

8. iPage 15, 3rd Paragraph - Use most current (10th edition) (1) The updated TIA now uses the latest edition (10th) of Trip Generation
Manual.

9. iPage 16/Figure 5 - What do colors mean? Provide legend. (1) The legend is now provided.

Also show arterial street names on map.

10. iPage 29, 2nd Paragraph - Hawes Rd to be 6 lanes within full project (1) The updated TIA recommends Hawes Road to be a 6-lane road.

11. iPage 37, 2nd Paragraph - Spacing to comply with standards (1) A follow up meeting was held with a city transportation staff member.
The site plan has been revised. The developer proposes roads at the
now indicated locations, spacing.

12. iPage 39, 1st Sentence - Duplicate. Delete. (1) Duplicate sentence has been removed.

13. iAppendix F, First Page, Header - 225? [Referencing NCHRP Report] (1) This should reference NCHRP 765, not 225. This has been revised.

Reviewed Date: 01/18/2018

CivTech Received Date: 12/17/2018

X CivTech Entered Date: 12/17/2018
Appendix A Page 1 of 2 CivTech Response Date: 01/16/2019



Hawes Crossing (Formerly Mesa Inner Loop) CivTech, Inc. Review Comments & Responses

1st Submittal Comments and Responses
Disposition Codes: (1) Will Comply  (2) Will Evaluate  (3) Delete Comment

Reviewer Name, Agency:

(4) Defer to Consultant/Owner

Sabine Ellis, City of Mesa

Iltem Review Comment

Code) & Response

14. iAppendix F, 2nd Page, Notes - Bethany and 303? [reference to model
used]

(1) This should state "Mesa Transportation Plan 2040." This was revised
and is now on the first page of the set.

15. iAppendix F, 5th Page, Table Header, Left Side - Riggs Road?

(1) This should have stated "Mesa Inner Loop" as does the other pages
in Appendix F. This may be revised in a future submittal.

Reviewed Date: 01/18/2018
CivTech Received Date: 12/17/2018
CivTech Entered Date: 12/17/2018
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N-S STREET: Sossaman Rd.

E-W STREET: Guadalupe Rd.

DATE: 10/03/17

DAY: TUESDAY

.

¥ veracitytrafficgroup

LOCATION: Mesa

PROJECT# 17-1383-001

NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND
NL NT NR SL ST SR EL ET ER WL WT WR TOTAL
LANES: 1 1 1 1 2 1 1 3 0 1 3 1
6:00 AM
6:15 AM
6:30 AM
6:45 AM
7:00 AM 8 28 8 33 33 15 10 54 5 21 118 37 370
7:15 AM 8 37 17 18 22 17 18 68 5 20 88 42 360
7:30 AM 6 40 10 20 21 26 26 53 11 9 92 43 367
7:45 AM 4 39 6 33 25 14 27 75 12 13 8 48 378
8:00 AM 7 28 9 23 32 12 12 66 6 12 75 48 330
8:15 AM 2 38 9 30 29 19 12 47 4 9 87 51 337
8:30 AM 8 31 5 17 29 6 9 a7 1 0 71 42 276
8:45 AM 2 31 4 22 21 8 8 41 2 6 56 45 246
9:00 AM
9:15 AM
9:30 AM
9:45 AM
10:00 AM
10:15 AM
10:30 AM
10:45 AM
11:00 AM
11:15 AM
11:30 AM
11:45 AM
[ToTAL NL [ NT [ NR [ SL | ST [ SR [ EL | ET [ ER | WL | WT | WR | TOTAL
Volumes 55 272 68 | 196 212 117 | 122 451 46 | 100 669 356 | 2664
Approach % | 13.92 68.86 17.22| 37.33 40.38 22.29| 19.71 72.86 7.43| 8.89 59.47 31.64
App/Depart 305 /750 | 525/ 358 | 619 /715 | 1125 / 841
AM Peak Hr Begins at: 700 AM
PEAK
Volumes 36 144 41 |104 1200 72 | 81 250 33 | 63 380 170 | 1475
Approach % | 16.29 65.16 18.55| 37.55 36.46 25.99| 22.25 68.68 9.07| 10.28 61.99 27.73
PEAK HR.
FACTOR: | 0.837 0.855 | 0.798 | 0.871 | 0976 |
CONTROL:  Signal
COMMENT 1:
GPS: 33.364898, -111.670712
HOURS: FROM: TO:
AM 700 [AM 900 |AM
NOON
PM_| 400 [PM 600_[PM

y

veracitytrafficgroup
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N-S STREET: Sossaman Rd. DATE: 10/03/17 LOCATION: Mesa
0
E-W STREET: Guadalupe Rd. DAY: TUESDAY PROJECT# 17-1383-001
NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND
NL NT NR SL ST SR EL ET ER WL WT WR  TOTAL
LANES: 1 1 1 1 2 1 1 3 0 1 3 1
1:00 PM
1:15 PM
1:30 PM
1:45 PM
2:00 PM
2:15 PM
2:30 PM
2:45PM
3:00 PM
3:15PM
3:30 PM
3:45PM
4:00 PM 3 35 12 67 44 19 13 103 10 12 89 39 446
4:15 PM 7 33 9 73 38 16 6 85 12 21 69 36 405
4:30 PM 10 31 7 61 54 18 17 108 12 13 98 43 472
4:45 PM 5 32 15 57 51 18 13 81 15 26 73 41 427
5:00 PM 6 28 8 78 61 23 14 63 5 10 73 42 411
5:15 PM 4 26 12 56 65 15 16 77 8 10 86 32 407
5:30 PM 6 26 11 74 55 18 10 73 15 25 97 40 450
5:45 PM 8 34 16 50 45 7 13 81 13 19 90 43 419
6:00 PM
6:15 PM
6:30 PM
6:45 PM
[TOTAL NL | NT | NR | SL [ ST | SR EL ET | ER | WL | WT | WR | TOTAL
Volumes 49 245 90 | 516 413 134 | 102 671 90 | 136 675 316 | 3437
Approach % 12.76 63.80 23.44| 48.54 38.85 12.61| 11.82 77.75 10.43[ 12.07 59.89 28.04
App/Depart 384 / 663 | 1063 / 639 | 863 / 1277 | 1127 / 858
PM Peak Hr Begins at: 400 PM
PEAK
Volumes 25 131 43 258 187 71 49 377 49 72 329 159 1750
Approach % | 12.56 65.83 21.61| 50.00 36.24 13.76] 10.32 79.37 10.32| 12.86 58.75 28.39
PEAK HR.
FACTOR: | 0.957 0.970 0.867 0.909 | 0927 |
CONTROL: Signal
COMMENT 1: 0
GPS: 33.364898, -111.670712
HOURS: FROM: TO:
AM_| 700 [AMm 900 |AM
NOON| 0 [0 o o
PM_| 400 |PM 600_|PM
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N-S STREET: Farnsworth Dr / Bridlewood ~ DATE: 10/03/17 LOCATION: Mesa
E-W STREET: Guadalupe Rd. DAY: TUESDAY PROJECT# 17-1383-002
NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND
NL NT NR SL ST SR EL ET ER WL WT WR  TOTAL
LANES: 1 1 0 1 1 0 1 2 1 1 3 0
6:00 AM
6:15 AM
6:30 AM
6:45 AM
7:00 AM 9 0 29 2 1 0 1 112 2 9 140 0 305
7:15 AM 9 1 13 2 1 0 3 53 6 4 73 1 166
7:30 AM 14 0 21 5 0 0 4 7 13 25 100 5 264
7:45 AM 11 2 20 8 2 0 3 86 28 30 110 6 306
8:00 AM 31 3 53 4 1 0 6 64 30 35 92 3 322
8:15 AM 38 2 35 3 0 2 6 67 11 16 74 7 261
8:30 AM 11 0 18 4 1 0 2 53 6 10 95 5 205
8:45 AM 14 1 7 6 0 0 7 66 6 8 79 11 205
9:00 AM
9:15 AM
9:30 AM
9:45 AM
10:00 AM
10:15 AM
10:30 AM
10:45 AM
11:00 AM
11:15 AM
11:30 AM
11:45 AM
[TOTAL NL | NT | NR | SL [ ST | SR EL | ET | ER | WL | WT | WR | TOTAL
Volumes 137 9 196 34 6 32 578 102 137 763 38 2034
Approach % 40.06  2.63 57.31) 80.95 14.29 4.76] 4.49 81.18 14.33| 14.61 81.34 4.05
App/Depart 342 / 79 42 / 245 | 712 / 808 | 938 / 902
AM Peak Hr Begins at: 730 AM
PEAK
Volumes 94 7 129 20 3 2 19 294 82 106 376 21 1153
Approach % 40.87 3.04 56.09] 80.00 12.00 8.00f 4.81 74.43 20.76| 21.07 74.75 4.17
PEAK HR.
FACTOR: | 0.661 | 0.625 | 0.844 | 0.861 | os9s5 |
CONTROL: Signal
COMMENT 1:
GPS: 33.364828, -111.660454
HOURS: FROM: TO:
AM_| 700 |AM 900 |AM
NOON
PM 400 |PM 600 [PM
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N-S STREET: Farnsworth Dr / Bridlewood ~ DATE: 10/03/17 LOCATION: Mesa
0
E-W STREET: Guadalupe Rd. DAY: TUESDAY PROJECT# 17-1383-002
NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND
NL NT NR SL ST SR EL ET ER WL WT WR  TOTAL
LANES: 1 1 0 1 1 0 1 2 1 1 3 0
1:00 PM
1:15 PM
1:30 PM
1:45 PM
2:00 PM
2:15 PM
2:30 PM
2:45PM
3:00 PM
3:15PM
3:30 PM
3:45 PM
4:00 PM 11 0 24 4 0 0 9 150 23 21 134 12 388
4:15 PM 7 0 8 4 0 0 8 131 19 15 110 9 311
4:30 PM 11 0 16 15 0 0 9 143 14 17 139 13 377
4:45 PM 9 0 10 2 0 0 7 124 11 20 124 14 321
5:00 PM 9 2 8 3 0 0 9 139 18 20 118 4 330
5:15 PM 6 0 5 4 1 0 8 94 17 12 115 3 265
5:30 PM 4 0 20 2 0 0 9 108 19 14 142 9 327
5:45 PM 13 0 13 5 1 0 8 123 15 21 131 11 341
6:00 PM
6:15 PM
6:30 PM
6:45 PM
[TOTAL NL | NT | NR | SL [ ST | SR EL | ET | ER | WL | WT | WR | TOTAL
Volumes 70 2 104 39 2 0 67 1012 136 140 1013 75 2660
Approach % 39.77 1.14 59.09 95.12 4.88 0.00] 5.51 83.29 11.19| 11.40 82.49 6.11
App/Depart 176 / 144 41 / 278 | 1215 / 1155 | 1228 / 1083
PM Peak Hr Begins at: 400 PM
PEAK
Volumes 38 0 58 25 0 0 33 548 67 73 507 48 1397
Approach % 39.58 0.00 60.42|100.00 0.00 0.00] 5.09 84.57 10.