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201330 (s: 0  EXECUTIVE COMMITTEE

"What gets measured gets done, what gets measured and fed
back gets done well...” — John E. Jones

The Phoenix metropolitan region and the AZTech Partnership have made significant traffic operations investments and
impressive strides in advancing traffic management and operational strategies. For nearly two decades, local, county
and state agencies in the region have been very focused on improving the way we manage and operate the
transportation network. We all strive to improve these functions within our jurisdiction and are also focused on how
decisions influence our neighboring agencies...and most importantly, the travelers.

Continuous evolution of connected and automated vehicle technologies is a major topic in the transportation world. A
2015 Executive Order from the Governor opened Arizona up for vehicle manufactures and technology developers to
test automated vehicles on Arizona roadways. Since then, a wave of automated vehicle innovation continues to pour
into Arizona and created a spark within the region’s transportation agencies to understand how this new technology
will impact the operations environment and the roles that local agencies have in it. The AZTech Partners have banded
together to look for ways to take on this challenge and consider ways that the region will need to adapt to the next
generation of transportation and mobility.

In 2017, freeway, arterial and transit agencies within the region partnered to apply for and were selected to receive a
federal Advanced Transportation and Congestion Management Technologies Deployment (ATCMTD) Grant for the
implementation of a model deployment for Integrated Corridor Management (ICM) and connected vehicle (CV)

initiatives along the Loop 101. The successful pursuit of this grant not only highlights the Phoenix Metro area as a leader

in deploying advanced technologies and strategies for operations, but it is a testament to the strong partnerships and
collaboration among the region’s transportation partners and the commitment to improving transportation operations
at aregional level.

Driven by the AZTech Committees, the 2017 Performance Indicators Book underwent a restructuring to better align

with the changing transportation environment. In this 2017 Book, you will see a heightened focus on areas such as data, :

the integration of multi-modal and multi-agency transportation networks and systems, and traveler information. With
applications such as signal timing optimization having a benefit-cost ratio of nearly 7-to-1, freeway ramp metering at
over 45:1, and.adaptive signal control such as along Bell Road through the region of over 6:1, ITS and operations
continue to be a solid investment of agency resources.

Many thanks to those agencies and partners that provided the data and analysis for this fourth publication of a regional
traffic management and operations focused performance report. There is a concerted effort at the AZTech Executive
Committee to continue to refine those measures that are meaningful and create a framework for ongoing
measurement, reporting, and improvement in how we operate our transportation network.

Executive Committee Chairs

/'Vwéaau-zww——\‘vé

Dallas Hammit, P.E.
Deputy Director for Transportation / State Engineer ransportation Director / County Engineer
Arizona Department of Transportation Maricopa County Department of Transportation

EXECUTIVE COMMITTEE—2017
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AZTECH PERFORMANCE DASHBOARD

Performance is trending in an
unfavorable direction.

CY 2016-2017

Performance trending in
0 favorable direction.
CY 2012-2013  CY 2014-2015

PERFORMANCE DASHBOARD 2017

Goal/ Performance Indicator Period Period Period Description
Percent of Miles Congested (Out of Overall freeways are experiencing
Total of 422 Miles Measured as of 31.6% 36.7% 37.2% o more congested miles where average
2017) vehicle speeds drop below 50 mph
Percent of Time Congested Per Mile Overall freeways are experiencing
(Out of Total of 422 Miles Measured 25.2% 32.1% 39.6% o more congested time where average
as of 2017) vehicle speeds drop below 50 mph
Bell Road Westbound PM Peak Travel . . . Consistent travel times from two years
) 22:23 min 23:46 min 23:47 min o .
Time—35th Avenue to US-60 ago with slightly increased volumes
McDowell Road Eastbound AM Peak . . . Took over 1.5 minutes longer to travel
) 12:44 min 14:43 min 16:06 min . .
Travel Time—83rd Avenue to I-17 along this corridor
Hayden Road/McClintock Drive Took over 2 minutes longer to travel
Northbound PM Peak Travel Time— 17:33 min 18:43 min 20:96 min . . E
along this corridor
Loop 202 to Shea Boulevard
Arizona Avenue/Country Club Drive o .
) . . . Trending in travel times has increased
Travel Time AM Peak—Guadalupe 11:12 min 9:00 min 9:24 min slihtl
Road to Loop 202 gty
Average Arterial TMC Hours with 77% of agencies also have on-call after
. g 44 hours 44 hours 44 hours vene
Ability to Respond Per Week hours support
Percentage of Secondary Vehicular
Crashes Out of Total Crashes (ADOT 6% 6.3% 2.6% Reduction of secondary crashes well
Motor Vehicle Division Crash Facts (as of 2011) (as of 2015) (2016) below national average
reported only as state values)
Total Crashes (ADOT Motor Vehicle
. ( 103,637 109,554 126,987 Increase of almost 15% from two years
Division Crash Facts reported only as ado
state values) (2012) (2014) (2016) Y
Number of Secondary Crashes when 0 0 0 oV —
REACT is Present E
% of Freeway DMS and % of Arterial 30% freeway 58% freeway  53% freeway DMS use for travel time purposes is
DMS Posting Travel Times in the consistent on the freeway and
Metro Area 5% arterial 8% arterial 10% arterial increases along arterials
Increase of approximately 215% in last
Social Media Followers 68,037 232,512 500,818 0 two years of Social Media followers of
agencies
Phoenix Fire CAD and Mesa 911 to Mesa 911 for Police and Fire began
32,199 31,199 41,131 ) .
HCRS sending data to HCRS in August of 2017
Transit Schedule Adherence (Percent Less schedule adherence for Bus, 93.3%
. ) ( 95.0% 92.7% 90.6% N ’
of Time Transit Meets Schedule) Light Rail on-time performance
Number of Light Rail Transit . . . Light Rail continues to be a well-
. 14.29 million 14.28 million 16.51 million . . . .
Boardings Per Year received service for the traveling public
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AZTech and the Performance Indicators Book

AZTech is a regional traffic management and operations partnership in the Phoenix metropolitan area that includes
transportation agencies and public safety agencies in the metropolitan area. The coalition, led by the Maricopa
County Department of Transportation (MCDOT) and Arizona Department of Transportation (ADOT), supports the
application of intelligent transportation systems (ITS) technologies across jurisdictional boundaries for managing
regional traffic. The goal is to achieve more efficient mobility, less congestion, and a higher level of safety for
travelers throughout the metropolitan area.

The 2017 AZTech Performance Indicator (Pl) Book is a compilation of key regional transportation management and
operations performance indicators that provide a snapshot of the transportation network in Maricopa County. The
successes that have accompanied AZTech efforts and partner agency investments have elevated the need to actively
measure the operational performance of the regional transportation network. In order to share these findings,
AZTech partners have collaborated to provide data and stories to develop the book on a biannual basis. This book,
along with previous publications, is also available electronically for download at: www.aztech.org/perfmeasure

The 2017 PI Book is organized into the following sections, which represent the key performance areas in the region:

» Emerging Technologies—AZTech involvement in activities that are nationally recognized

» Integrated Corridor Management—Integrated corridor management (ICM) activities related to planning or
projects that connect freeway operations to arterial operations

» Using Data as an Operational Decision Making Tool —Activities that have been accomplished and things
that have happened that give examples for how the AZTech partners are using their abilities to improve
situational awareness of the network or of the travelers on the network

» Smarter Transportation and Mobility—Agencies are pursuing smarter technology and expanding their
operational capabilities

» Traveler Information—Better traveler information being provided that starts with the right data being
collected and results in multiple methods for dissemination

» Public Safety Coordination—Improved coordination with police using ITS tools

» Special Events—Agencies’ activities surrounding and supporting special events in the region

» Transportation Systems Management and Operations Planning—Agencies that are undertaking a look
at their agency through a TSMO lens

» Multimodal Coordination—Transit, bike, pedestrian , and rail activities in the region related to ITS

Themes in the 2017 Book

In addition to the measures reported in all Books, three themes arose during the development of the 2017 Book.
These represent major regional initiatives for the 2015—2017 time period:

Emerging Technologies—This region has taken major strides in recent years to be in the spotlight nationally on
numerous connected and autonomous vehicle initiatives and the receipt of major federally-funded grants for
projects to plan ICM systems and deploy new technologies to assist with the integration of agencies along Loop 101.

TSMO—A number of AZTech partner agencies developed Transportation Systems Management and Operations
(TSMO) plans to lay the groundwork for future operations, resource, and management investments.

Special Event Management—Major, national events have continued to choose the region as their venue of choice.
These events require planning and coordination, and each year are getting finetuned to improve safety, efficiency,
and mobility before, during, and after these mega-events.

EXECUTIVE SUMMARY 2017
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Source: Data reported by respective agencies (as of December 2017)

In 2016, AZTech celebrated its 20" Anniversary! AZTech took this opportunity to create an updated vision that
reflects current technologies, institutional capabilities, and market/private sector influences on operations. A full-day
AZTech Visioning Workshop took place on September 21, 2017 in Phoenix, Arizona. Participants included all AZTech
partner agencies, several private sector representatives, transportation agencies from around the state, and Arizona
academic institutions. The purpose of the workshop was to take a forward-looking approach to key influences that
will shape the region’s transportation system operations and provide some strategic input toward a future vision for
the AZTech partnership. Some key takeaways from the workshop included:

» The private sector is looking to partner more with the public sector to understand the challenges they face.

» Public trust in automated vehicle technologies is essential for their ultimate success and penetration into the
market and the private sector needs the public sector to help garner that trust.

» Host Industry Days that have a specific topic/issue focus and invite private sector representatives.

» Pursue training and resource needs at the regional level. The conversation might carry more weight coming
from AZTech than individual agencies going in alone to the conversation.

» Work with universities, trade schools, high schools to educate students, teachers and professors about systems
management and operations.

» Support interagency training and peer exchanges to share information on best practices.

EXECUTIVE SUMMARY 2017
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SECTION 1 INTRODUCTION 7

What is AZTech

AZTech is a regional traffic management and operations partnership in the Phoenix metropolitan area. All of the
major governmental transportation agencies in the region are members, along with public safety agencies and
several private technology and media companies. The coalition, led by Maricopa County Department of
Transportation (MCDOT) and Arizona Department of Transportation (ADOT) and working through several
collaborating committees, supports the application of intelligent transportation systems (ITS) technologies for
managing regional traffic. The goal is to achieve more efficient mobility, less congestion, and a higher level of safety
for travelers throughout the metropolitan area.

AZTech began as one of four regions selected for a Federally-sponsored Intelligent Transportation Systems
Metropolitan Model Deployment Initiative in 1996. Throughout the initial demonstration project and continuing into
a permanent partnership, AZTech quickly evolved into a successful regional traffic management and operations
entity. The partnership has carefully integrated individual traffic management strategies and technologies for the
region’s benefit, yet has retained most operational control protocols important to individual units of government. In
1997, AZTech adopted several Values, Goals, and Strategies to guide its growth from a demonstration project to
what has become a full-fledged regional partnership focusing on:

Values

» Collaboration
» Leadership
» Integration

» Results

Goals

» Integrate existing ITS infrastructure into a regional system

» Establish a regional integrated traveler information system

» Expand the transportation management system for the Phoenix metropolitan area
Strategies

» Establish Education and Outreach Programs

» Expand and Strengthen Partnerships

» Optimize Regional Operations and Management

» Plan, Develop, and Deploy Integrated Regional Systems

» Research and Test New Technological Opportunities

INTRODUCTION—2017
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INTRODUCTI ON

PHOENIX METROPOLITAN REGION

The population for many cities grew more than 11% between 2005 and 2011 (United States Census Bureau). Peak
travelers, those who begin a trip by any mode during the peak period, are growing faster than the general population
growth and the growth of arterial lane miles. With funding not readily available for infrastructure expansion, the
emphasis is shifting towards more efficient management and operation of the existing transportation system.
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fastest growing metro ;
areas in the U.S. As . o Aok T wl
calculated by the >
2016 MAG
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Projections, by 2040,
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projected to increase
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over 2015, with an
anticipated total of
6.5 million people.
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maps are shown
here for 2015 and
2040.
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REGIONAL INDICATORS

Characteristics of Performance Indicators
In support of operational policy and decision making, strategic performance measures monitor the implementation
and effectiveness of an organization's strategies, determine the gap between actual and targeted performance, and
determine organization effectiveness and operational efficiency. Performance indicator characteristics include:

» Focusing attention on measures that will inform the outcome toward the goal

» ldentifying accomplishments, not just work that is performed

» Providing a common language for communication and measurement

M

Being clearly defined in terms of owner, unit of measure, collection frequency, data quality, expected value
(targets), and thresholds

» Being valid - to ensure measurement of relevant metrics relating to goals
» Being verifiable - to ensure data collection accuracy

Key Regional Indicators

There is no building our way out of congestion; instead, transportation agencies are using better technology and data
analytics to relieve congestion.

The 2017 Global Traffic Scorecard published in February 2018 by Inrix revealed that urban drivers are experiencing
on average nine percent of their travel time staring at the bumper in front of them. Phoenix metropolitan region is
designated as a Major City in the report. Statistics from 2017 listed below highlight the importance of measuring
performance to determine the effectiveness of transportation management strategies.

» 34 Hours of Yearly Delay per Auto Commuter (hours spent in congestion}—Ranked 25th (in 2015 Ranked 17th)
The Urban Congestion Report (UCR) published in 2016 using the Federal Highway Administration’s Highway

Performance Monitoring System provides traffic volume data by road section. The following snapshot of
performance metrics cited in the report related to the Phoenix metropolitan area:

» 3 Hours and 39 Minutes of
Average Daily Congestion—
increase of 9 minutes from
2015

» 1.26 Travel Time Index
(measure of peak period
versus off-peak period
travel times)— reduced
from 1.27 since 2014

» 2.49 Planning Time Index
(measures added planning
time to take the same trip
because of unreliable
conditions)

INTRODUCTION
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SECTION 2

;"'This section describes AZTech involvement in nationally recognized activities
related to emerging technology applications.

2017 AZTech Federal Funding Grant—Loop 101 Mobility Project

© Loop 101 is a 61-mile urban beltway around the Phoenix metropolitan area that connects major cities, freeways and
destinations in the region. Because of the Loop 101 corridor’s importance in the region, the Loop 101 Mobility

. Partnership was formed to advance this corridor as a model deployment for ICM and connected vehicle (CV)

. initiatives. The Partnership is formalized with a charter and includes the Arizona Department of Transportation

: (ADOT); Maricopa County Department of Transportation (MCDOT); Maricopa Association of Governments (MAG);

© Valley Metro (transit and light rail); the cities of Chandler, Glendale, Mesa, Peoria, Phoenix, Scottsdale, and Tempe;

EMERGING TECHNOLOGIE

the University of Arizona and Arizona State University. The corridor provides access to major event venues that are
: critical to the state’s and region’s economic development and tourism, including the University of Phoenix Stadium in
: Glendale, West World of Scottsdale, Tournament Players Club (TPC) Scottsdale Golf Course (home to the Waste
: Management Phoenix Open Golf Tournament), Arizona State University (ASU) (which has 5 campuses across the
: metro area with the largest campus in Tempe), Mayo Clinic and Hospital in Phoenix, and numerous Major League
: Baseball Spring Training Facilities throughout the metro area.
[‘00') 101 This location experienced travel times that were...
N TR ETIIISE & 8.1 times higher:  {F8.4 times higher; & 6.8 times higher; 8 13.7 times higher;
Major Venues and ...than average corridor travel time.
Destinations
1,325 crashes
0 L‘H’m'nrsu.\ of Phoenix 147 crunhasiatle
Stadium N
9 Tournament Players ' ..
Club of Scottsdale R:‘tli:e(n:?m Lpion Hills Dy
9 Westworld in Community £A Salt River
Scottsdale (Maricopa §f- - Pima-Maricopa
County) Indian
Legend + Community
/. Cactus League Spring X - o
* Training Stadium Phoenix - -
; H()Spilﬂl ® Glendale ‘;E uz] -
Community College 2 , crashes
Srkndnite @ 202 crashes/
ey ) Scottsdale mile
#2 Downtown Business r
District @
® Traffic Management -
Operations Center -
~ Light Rail <
= Local Bus Route

= Express Bus Route
II] Crashes in 2016
B Crash hotspots

P
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Milepost 54
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EMERGING TECHNOLOGIES

The Loop 101 Mobility Project will address the collective goals of reducing congestion, increasing travel time
reliability, and improving incident and event management on the Loop 101 freeway and adjacent arterials. The
Project supports regional mobility, accessibility of essential health and educational services, and economic
development for the Loop 101 corridor.

The proposed technologies to be deployed, tested, and evaluated as part of the Project include:

e A Decision Support System (DSS) - The DSS will collect and use real-time data from agencies and private sector
partners, manual inputs such as identified detour routes and signal timing plans, and predictive analytic
algorithms to model, assess, and recommend the best set of ICM responses. It will also support performance
measurement and evaluation of impacts of the DSS. MCDOT completed a study that identified feasible DSS
options, and the Partners will select a preferred option as part of this Loop 101 Mobility Project.

e Adaptive Signal Control Technology (ASCT) for key arterial corridors - Enhanced signal timing technologies
will improve cross-jurisdictional signal operations during ICM or other events that generate atypical volumes
or flows. ASCT will adjust the signal timing on arterial corridors in response to real-time traffic patterns and
congestion.

e Connected Vehicle applications for transit and incident response vehicles - Transit vehicles with routes along
Loop 101 or the adjacent arterials, will be outfitted with connected vehicle technology to support transit
priority along specific corridors. Improving the movement of transit in the area will help to serve in-need
populations (including elderly) and will improve accessibility to destinations and key services. Connected
Vehicle technologies will also be used for Regional Emergency Action Coordination Team (REACT) and Arizona
Local Emergency Response Team (ALERT) vehicles to improve incident response and responder safety through
intelligent priority for responders.

e Adaptive ramp metering technology - This technology will enhance the existing ramp metering system
deployed on the Loop 101 to improve throughput and reduce congestion. It will use smart ramp metering
technology and detection data from the mainline and ramps to adjust and coordinate the ramp metering rate
based on real-time conditions.

e Integrated Traveler Mobility Application — This ICM mobile application suite will improve data exchange
between the transportation network and the travelers that are interacting with it. The app will facilitate
improved data and information

Incident Notification
System
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g"'Safety and Mobility Advances through Maricopa County, Arizona’s
. SMARTDrive Program®"!

MCDOT, ADOT, and the University of Arizona have formed the Arizona Connected Vehicle Coalition to develop, deploy,

and test applications that will further advance traffic signal safety and provide efficient mobility in a multimodal
environment. Through this partnership, the MCDOT SMARTDrive Program*® was launched. Originally created to

improve emergency responder safety and mobility at intersections, the MCDOT SMARTDrive Program* allows for two-

way communication between vehicles and roadway infrastructure by using dedicated short range communications
. (DSRC), a component of the U.S. Department of Transportation (USDOT) multimodal intelligent traffic signal systems
(MMITSS). MMITSS prioritizes traffic flow and pedestrian movements to improve safety and mobility.

To test MCDOT’s SMARTDrive Program*®™ applications, the Arizona Connected Vehicle Coalition deployed the Anthem
Connected Vehicle Test Bed. The Anthem Test Bed consists of 5.3 miles of arterials and functions in a “live” operational
environment so that realistic data is gathered and analyzed for greater progress.

e The first application of the MMITSS prototype developed for the Arizona test bed proved the concept of vehicle-to

-vehicle and vehicle-to-infrastructure communication. The application was demonstrated using four vehicles: a
Valley Metro bus, Daisy Mountain Fire truck, and two MCDOT Regional Emergency Action Coordinating Team
(REACT) vehicles which were equipped with on-board equipment. Intersections with road side equipment (RSE)
along the test bed recognized the approaching equipped vehicles and made the decision on how to best serve the
vehicles with priority green based on the priority policy criteria. When the intersection is approached by more
than one test vehicle, depending on speed, distance from the intersection, current status of the signal timing, and
priority level of the vehicle, the intersection provides green to best accommodate the approaching vehicles with
fire trucks and REACT vehicles receiving the highest priority, followed by the transit bus.

e The second implemented application demonstrated the use of a handheld device to assist with visually impaired

and limited mobility pedestrians at intersection cross-walks. The pedestrian green and count down information
currently shown on the signal head at the other side of the intersection is now also shown directly on the hand
held device. The intersection recognizes the direction in which the device is pointed to tell the user whether it is
safe to proceed in the requested direction.

e The third set of applications implemented at the test bed allow warning alerts to be received by the vehicle to

alert the driver of work zones ahead, school zones, and incidents. Fire trucks and REACT vehicles provide an in-
vehicle emergency alert using vehicle-to-vehicle communications. This application is being incorporated into the
County’s Smart Work Zone initiative for freight vehicles.

Adopting new connected vehicle technology requires a committed investment in upgrading signal and intersection

infrastructure. To promote the progress in transportation agencies across the country, the Arizona Connected Vehicle

© Coalition has held more than 100 connected vehicle demonstrations, workshops, peer exchanges, and presentations to
: share its experience. The coalition has presented to industry professionals, students, elected officials, and the media to
:explain the development, deployment, and testing of this new technology. Notable demonstrations have included the

Discovery Channel (Canada), the American Society of Civil Engineers, the Institute of Transportation Engineers, the

semi-conductor industry, and Original Equipment Manufacturers (OEMs) such as Toyota and CAMP (Crash Avoidance

Metrics Partnership). Visitors come to see the test bed and look for opportunities that they would be able to leverage

for their own purposes such as to support eco-driving or red light warning applications in-vehicle.

EMERGING TECHNOLOGIES
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In addition to demonstrations, the
Arizona Connected Vehicle Coalition
has hosted a number of workshops
and peer exchanges. One of the
more recent workshops was the
first Signal Phase and Timing (SPaT)
Challenge national workshop held
on March 3, 2017 on behalf of
AASHTO, ITE, and the vehicle-to-
infrastructure (V2I) Deployment
Coalition. The purpose of the SPaT
challenge is to encourage
cooperation and uniformity among the state and local public sector transportation infrastructure owners and
operators in order to deploy DSRC technology along roadway corridors. The Arizona Connected Vehicle Coalition was
also recently involved in a two-day peer exchange with Salt Lake City where multiple agencies demonstrated and
discussed their test bed for transit priority.

Within one year of the SPaT challenge being initiated, there are roughly 2,400 traffic signals nationally that have been
committed for funding DSRC infrastructure to support a connected vehicle environment. This demonstrates that

public agencies are leading the way with connected vehicle deployment which will enable the growth of private

system development to quickly use the technology to advance the environment. Source: ITE Journal, October, 2017

Maricopa Association of Governments I-10 Integrated Corridor
Management Planning

Maricopa Association of Governments (MAG) was awarded a federal grant to conduct an ICM Development Planning :
Study along the I-10. ICM has been shown to reduce the average delay by 26 percent, reduce number of vehicle stops
by 42 percent (which reduces emissions by vehicles needing to stop and improves travel times without the need to
stop), and increase average speeds up to 9 percent on arterials with traffic signal control. The ICM study area includes :
the I-10, the adjacent arterials and associated transit facilities between Loop 101 in the West Valley and Loop 202 Red
Mountain Freeway in the East Valley. The Plan will look at how non-recurring events, such as crashes, work zones and
special events impact transportation operations on I-10 corridor facilities and what types of operational strategies '
and multi-agency coordination procedures can be put into place to help agencies best respond to and manage traffic :
during those times. Phase 2 of the I-10 ICM Project began in 2017 and includes the development of an ICM Concept of
Operations, an Analysis, Modeling and Simulation (AMS) Plan, and Systems Requirements Specifications. The '
completion of Phase 2, which will occur in Fall of 2018, will set the region up to pursue implementation of the

identified ICM concept along the corridor.

Autonomous Vehicle Companies Testing Throughout the Valley

The Phoenix area has become a hot spot for autonomous vehicle testing. Automated vehicle manufacturers are .
testing their vehicles on public roads in the Valley, creating opportunities for future collaboration related to connected :
and autonomous vehicles (CAV) and ICM infrastructure. Continuous evolution of connected and automated vehicle :
technologies is a major topic in the transportation world. A 2015 Executive Order from the Governor opened Arizona
up for vehicle manufactures and technology developers to test automated vehicles on Arizona roadways.

EMERGING TECHNOLOGIES
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. ADOT Wrong-Way Driver Pilot System

In late 2017, ADOT's first-in-the-nation wrong-way driver pilot system along Interstate 17 in Phoenix became
operational. The 15-mile system is located on |-17 between the I-10 “Stack” interchange and Loop 101. Construction

. of the $3.7 million system was funded by the Maricopa Association of Governments. This section focuses on details of
the components used in the ADOT wrong-way driver pilot system and findings related to the performance of the
thermal cameras. At this time, more data is needed before conclusions can be drawn with confidence on effectiveness
of the system to reduce the risk from wrong-way incidents. A vicinity map of the pilot system is shown in the figure

- below.

The pilot system’s goal is to reduce the risk from wrong-way incidents. One major component to meeting this goal is
getting State Troopers to wrong-way vehicles faster. While ADOT and the Arizona Department of Public Safety (DPS)
. respond quickly to reports of wrong-way drivers, along most freeways, law enforcement response usually begins with

911 calls from other motorists. This
© system automatically alerts ADOT
and DPS to wrong-way drivers at the
point of entry significantly improving
© the timeliness and accuracy of
information available to law
enforcement, compared to

© responding officers relying on

- information relayed by dispatchers

© from 911 callers.

The pilot system cannot prevent

© wrong-way driving. Phoenix-area
freeways safely move hundreds of
thousands of vehicles every day.

© When crashes do occur, research

- demonstrates that more than 90
percent of the time the collision is

© the result of driver behavior - like
speeding, reckless or distracted
driving, or driving while impaired.
Because most wrong-way crashes

. are caused by impaired drivers, it's
not surprising that 3 out of 4 wrong-
© way crashes occur between 6 p.m.
and 6 a.m. and one-third of wrong-
way crashes happen between
midnight and 3 a.m. More than half
of wrong-way crashes occur on

- weekends.

DETECTION
Thermal camera detects wrong-
way vehicle entering off ramp

WRONG WAY DRIVER

INTERNALLY ILLUMINATED
SIGN WITH FLASHING BORDER
Alerts wrong way driver

DETECTION

Another thermal camera detects
wrong-way vehicle entering
freeway

MESSAGE ACTIVATION
Drivers on freeway alerted

RED LIGHT AT TRAFFIC
SIGNALS & RAMP METERS
Limits vehicles entering freeway

TRACKING DETECTION
Track wrong-way vehicle on
freeway
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The ADOT wrong-way driver pilot system uses 90 thermal cameras positioned
throughout the 15-mile I-17 freeway corridor to detect wrong-way vehicles,
illuminated “WRONG WAY” signs for enhanced notification to the wrong-way
driver, advisories for right-way drivers, and immediate notification to law
enforcement and traffic operators.

Detection by a thermal camera of a vehicle entering an exit ramp the wrong way immediately triggers an illuminated
“WRONG WAY” sign with flashing lights aimed at getting the attention of the wrong-way driver on the exit ramp
before they get to the freeway to prevent a high-speed crash.

Detection by a thermal camera also immediately alerts ADOT and law enforcement about a wrong-way vehicle and
plays a recorded video of the event and live video from the thermal camera, saving valuable response time. In
addition, thermal camera detection immediately triggers the system to automatically focus highway cameras on the
wrong-way vehicle so traffic operators can better track it, and so DPS State Troopers collocated within the ADOT TOC
can quickly plan their response to intercept vehicles faster.

Decision support software allows operators in ADOT’s Traffic Operations Center in Phoenix to confirm the presence of
a wrong-way driver through recorded and live video and save response time by quickly activating 2 automated
countermeasures:

e Warn other freeway drivers in the area though automated posting of “WRONG WAY DRIVER/AHEAD/EXIT
FREEWAY” advisories on overhead dynamic message boards. Drivers who see this warning, or a similar one on .
another freeway, should safely move toward the nearest highway exit as soon as possible. ADOT has more “Drive
Aware, Get There” safety tips dealing with wrong-way driving at azdot.gov/WrongWay. :

e Limit new vehicles entering the freeway through automating pre-emption, turning traffic signals and ramp meter
signals red

If the wrong-way driver continues onto the freeway, additional thermal cameras placed at one-mile intervals detect
and help track the location of the wrong-way vehicle. The thermal cameras on the freeway signal when a wrong-way
vehicle passes so DPS State Troopers can plan their response and get out in front of the wrong-way driver, providing a
faster response. :

ADOQT is aware of several other transportation agencies now testing components used in this pilot system. The
effectiveness of ADOT’s wrong-way driver pilot system will continue to be evaluated in the coming year. ADOT is
currently collecting crash and wrong-way vehicle entry data to quantify benefits. ADOT expects to see a reduction in
wrong-way driver-related crashes as a result of faster interception of wrong-way drivers by law enforcement, faster
alerting to right-way drivers, and enhanced alerting to wrong-way drivers. ADOT can apply this technology to any
divided two-way roadway including freeways, rural highways, and arterials with a median. ADOT is also tracking
wrong-way vehicle entry statistics to identify roadway improvements that can be made to deter and prevent drivers
from driving the wrong way before it happens. ADOT is developing design guidelines incorporating the best practices
for mounting thermal cameras and is working closely with the thermal camera manufacturer to reduce false
detections from camera shaking.

“The surest way to prevent wrong-way crashes is keeping people impaired by alcohol or drugs from getting behind
the wheel,” ADOT Director John Halikowski said. “When an incident occurs, this first-in-the-nation system using .
thermal camera technology is designed to give the Arizona Department of Public Safety an advantage in responding.”

EMERGING TECHNOLOGIES
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This section includes activities related to planning or projects that
connect freeway operations to arterial operations.

Loop 101 Decision Support System Concept

MCDOT and ADOT completed an evaluation of what a Decision Support System (DSS) concept would look like for
Loop 101. To date, ICM deployments in Arizona have involved focused coordination between agencies where
response plans or incident management operations plans are enacted by each individual agency based upon a
“playbook” of multiagency coordination. MCDOT, ADOT and the AZTech partner agencies explored a more
automated method for ICM through an overarching Decision Support System (DSS) that would apply to Loop 101.

This concept development considered a state where all agency systems talk to each other in real-time and feed an
overall DSS that then recommends how each agency may respond. Eight different types of DSS were evaluated for
suitability in the region. Based on the assessment, two recommended DSS models were deemed suitable to support
the Loop 101 corridor—a Hybrid Rules/Model-driven DSS or a Rules-based DSS.

ADOT  Arizona DOT
Cameleon DMS

Maricopa DOT Transuite signals
ccTv
ccTv
Loop, Video detection

i,  Cityof Glendale
» KITS Signals
W ccTvs

s wavetronix, Video
detectors

Daktronix signs

skyline Amber sign Decision Support System

s, Cityof Peoria
A0\

W5 Maxview signals g-\
Vicon CCTVs
Econolite Terras, %
Gridsmart Aldis detectors
City of Scottsdale / I
e Transuite signals /
' Axis CCTV J
Loop detectors ’

os? Micro
@ city of Phoenix
e Green
] s | Blue
= e &

The Loop 101 Mobility Project, which was selected to receive federal funding through the ATCMTD program, will
include development of a formal Concept of Operations for a DSS and will further explore the DSS options. It will also
consider other supporting systems, such as a predictive network simulation model, that will further enhance DSS
functionality to support more automated and ‘intelligent’ ICM implementation.

INTEGRATED CORRIDOR MANAGEMENT (ICM)—2017
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Loop 101 Integrated Corridor Management Pilot in Scottsdale

The Loop 101 ICM Pilot has been formalized by the ADOT TOC in their Operations Manual and Operator processes
when responding to incidents on the Loop 101. The notification procedures established for ICM have been fine tuned
to improve how each agency will be initially notified of an incident and how agencies can support incident response.
Continued partnership between agencies and departments that have jurisdiction surrounding Loop 101 through
Scottsdale have been tested numerous times since the ICM plan was established. MCDOT has led a series of table top
exercises to engage agency responders in continuing the operation of the Loop 101 ICM. The process heavily relies
on the human connection, rather than on an automated decision support system. The ICM process for agencies to
coordinate is being adjusted as events occur and as tabletop workshops help to refine the process that would be the
most beneficial to the current operational capabilities of each agency.

Continuation of Loop 101 Integrated Corridor Management Pilot
In response to the preliminary success of -
the Loop 101 ICM Pilot through Scottsdale, : LR \ S ADOT
ADOT and the City of Phoenix partnered to -
extend the Loop 101 ICM detour plans for
the northern portion of the corridor
through the City of Phoenix. These plans
identify primary and secondary detour
routes on arterials in the event of a
freeway closure and also identify traveler
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US 60 Integrated Corridor

Management Signal Optimization Project Through Mesa and Gilbert

As part of a MAG Traffic Signal Optimization Project (TSOP) project, the transportation departments at the City of
Mesa and the Town of Gilbert developed signal timing plans to improve arterial detour routing in response to major
incidents on the US 60. The timing plans have been implemented and tested and have already been updated to
further improve conditions on the adjacent arterial to support movement and safety during freeway incidents.

I-17 Integrated Corridor Management Signal Optimization Project

The City of Phoenix and ADOT partnered to complete a signal optimization project along two of the major corridors
crossing I-17: Indian School Road and Camelback Road. This was the first MAG TSOP ICM corridor project that
included optimization across a freeway and included retiming of signals at the freeway intersection itself. The timing
plans have been implemented in Phoenix, and while the timing plans have not been tested in real-time due to an
incident, the updated timing plans have been shown to improve travel time along the corridors for normal
conditions. Phoenix plans to leverage the updated timings to prepare other arterial corridors to support enhanced
detouring as ICM expands in the region.

INTEGRATED CORRIDOR MANAGEMENT
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MAKING TOOL SECTION 4

using their abilities to improve situational awareness of the network.

AZTech Regional Archived Data System (RADS) Upgrades

RADS is one of the data sources for the AZTech Pl Book. Performance indicators such as Travel Time Index (TTI) and
Travel Time Reliability (TTR) are used for monitoring and reporting the freeway and arterial corridor performance in
the Phoenix area. The key to the management of non-recurring congestion is to know the traffic impeding events as
they occur. Within the last two years, RADS has successfully integrated the following event data that significantly
improves the situation awareness of the transportation managers in the region, including:

e Construction event data — Construction permit data was integrated from Glendale and Mesa in 2016, and
Avondale, Chandler, Gilbert, Goodyear, Phoenix, Scottsdale, and Tempe in 2017. These agencies are now
providing detailed road closure data for display on AZ511 to increase awareness of events that may impact
roadway users. Events which reduce arterial capacity by 50% or more, or which completely close an arterial or
collector street, are now updated several times per day on AZ511 to ensure the data is as accurate as possible.
Cities have begun updating their street closures webpages directing users instead to AZ511 for the latest road
closure information.

e Mesa9-1-1 Computer Aided Dispatch (CAD) and Police CAD data — This data feed contains arterial incidents
from Mesa police and fire departments. The Fire CAD events cover Gilbert, Apache Junction, and Queen Creek
through the Mesa Fire automatic-aid agreement. The Mesa Police CAD data is the first in the region to integrate
the significant police events in support of transportation management. The Mesa CAD integration project was
completed in February 2017.

e Automated Traffic Signal Performance Measures (ATSPM) — Incorporating traffic signal metrics from multiple
agencies is a very unique approach to using automated traffic measures and was challenging to undertake within
RADS. The system is planned to continue to expand to other agencies.

The RADS event data is an important source of information to keep the traffic managers aware of the condition of
the transportation network. These data are processed and stored in RADS based on national standards. The
standardized event information is currently disseminated over AZ511.gov traveler information website.

AZTech Regional Information System (ARIS) Enhancements

Leveraging the data in RADS, ARIS provides real-time incident notification in support of traffic management during an
incident which allows for real-time decision making. ARIS uses geofencing technology to provide local transportation
agencies real-time notification of incidents that occur in their respective jurisdictions.

The ARIS system has been designed based on the needs of local jurisdictions who demand timely notification of
incidents as they occur in their respective jurisdiction. Upon notification, ARIS automatically assimilates a range of
useful information related to the particular incident and presents the information in a web-based “tactical screen”.
Information such as event data, detection station data, anonymous re-identification (ARID) travel time data, and
other data are assimilated into RADS to support ARIS notifications.

USING DATA AS AN OPERATIONAL DECISION MAKING TOOL
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ARIS has been considered an important tool for the Traffic Incident Management (TIM) and Integrated Corridor
Management (ICM) regional initiatives. The ARIS project received the prestigious 2015 National Institute of
Transportation Engineers (ITE) Transportation System Management & Operations (TSMO) Council’s Achievement

Award.
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. Automated Traffic Signal Performance Measures (ATSPM)

ATSPMs is a suite of performance measures, High Resolution Data (HRD) collection and data analysis tools used to

© support objectives and is a performance-based approach to manage traffic signal programs. ATSPM is supported by
FHWA as part of the Every Day Counts initiative for innovation. Using a traffic signal controller, vehicle detection, and
a means of communication to the traffic signal, ATSPM helps TMCs make real time operational decisions. HRD is
captured every 1/10 of a second by the controller. The ATSPM software processes the data to produce charts that can
be used to assess the performance of traffic signals. Currently, the pilot agencies have found ATSPM be helpful in
identifying detection failures and aiding citizen concern analysis. MCDOT is in the process of creating a more robust
set of performance monitoring email alerts to inform TMC operators of signal activities that need attention.

AZTech, in collaboration with FHWA, City of Phoenix, and ITS Arizona, hosted a workshop in June of 2017 to promote
the use of ATSPM, exchange knowledge from other states and local agencies that have implemented ATSPM, and
discuss how ATSPM could be expanded in this metropolitan area. The workshop not only included state and local
agencies that are currently utilizing the open source Utah DOT (UDOT) ATSPM software (the version used as part of
the AZTech Pilot Project), but also vendors that started incorporating ATSPM features in their off-the-shelf

- technologies.

The AZTech ATSPM Regional Pilot Project was kicked off in 2017. The pilot project included developing a process to
extract HRD from traffic signal controllers using a single server to host the UDOT ATSPM v4 software. The first phase
of the pilot project included 10 signals from each of the participating agencies. The second phase of the project
expanded the number of signals to about 100 each for MCDOT and the City of Tempe. Seven agencies were included
in the pilot project: MCDOT (115), Tempe (108), ADOT (10), Peoria (10), Scottsdale (10), Gilbert (10), and Mesa (10).
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Most modern signal controller manufacturers have incorporated the collection of HRD into their platforms. A robust
communications network is not necessary for the use of ATSPM. Many agencies across the country have implemented
low cost solutions in lieu of installing fiber or other high cost communication networks. Some strategies include using
devices, like Raspberry Pi, to manually collect the data in the field and bring it back to the TMC for incorporating into
the ATSPM software.

Incorporating ATSPMs across multiple agencies with one server is a very unique approach to implementing ATSPMs.
Because of this uniqueness, MCDOT has been invited to many workshops and peer exchanges hosted by FHWA to
share this single server approach to implementing ATSPM. The ATSPM program is anticipated to continue adding
signals from jurisdictions involved in the pilot project as well as new jurisdictions.

Traffic Incident Management Coalition Performance Measures

Arizona’s public safety and transportation stakeholders have built strong partnerships to advance Traffic Incident
Management (TIM) in the Phoenix Metro region. Since 2012, 5,353 law enforcement, fire/rescue, EMS, towing/
recovery and transportation personal have been trained in TIM. In 2016, 80 new TIM instructors were trained as part
of the Arizona TIM Coalition to provide more opportunities for TIM stakeholders to receive training.

There have been tangible TIM Performance Measures - All Collisions
improvements in key TIM

performance measures for
incidents In Maricopa County
between 2016 and 2017 that
are alikely result of TIM
initiatives. The biggest
reductions have been seenin
roadway clearance time,
which was reduced by 7
minutes, and incident
clearance time, which was RESPONSE TIME ROADWAY INCIDENT INCIDENT DURATION
reduced by 8 minutes. CLEARANCE CLEARANCE

B Maricopa 2016 Q3 @ Maricopa 2017 Q3

Minutes
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. Freeway Travel Time Index

Travel Time Index (TTI) is computed by dividing the actual (measured) travel time by the free flow travel time along a
. corridor of interest. This measure considers the peak-hour periods (6am to 9am and 3pm to 7pm) during Tuesdays,
Wednesdays, and Thursdays and measures separately for the general purpose lanes in the inbound (morning) and
outbound (evening) directions for freeways where vehicle detectors are available. The table below shows the
. comparison of Travel Time Indices of named freeways between the years 2013, 2015 and 2017. This measure is
“normalized” by the free flow travel time and therefore allows comparison of freeway corridors of different lengths.

Pima NB and Pima SB were excluded from 2015 data due to major construction and lack of sufficient data. The results
show that the 2017 travel times have across the board increased from the previous year. The increases of travel times
: range from 1.5% (Black Canyon NB and Pima North) to 35.3% (Red Mountain WB).

Inbound 6am-9am Outbound 3pm-7pm
Named
. 2013 2015 2017 i 2013 2014 2015
Freeway T T T T 1T T
Agua Fria (SR101L N/S) | SB - - - 1.03 - NB | - - - - -
Agua Fria (SR101LE/W)| EB | - - - 1.51 - SB - - - - -

Black Canyon (I-17) SB | 116 | 1.16 | 1.34 | 1.38 3.0% NB | 10.7 | 1.26 | 1.30 | 1.32 1.5%
Maricopa (I-10 East) | WB | 16.1 | 1.31 | 1.41 | 1.75 24.1% EB | 151 | 1.34 | 1.41 | 1.52 7.8%
Papago (I-10 West) EB | 149 | 1.36 | 1.74 | 1.83 5.2% WB | 135 | 1.47 | 154 | 177 | 14.9%
Piestewa (SR-51) SB | 121 | 1.09 | 1.15 | 1.35 17.4% | NB | 13.1 | 1.08 | 1.10 | 1.16 5.5%
Pima (SR101L North) | EB | 13.6 | 1.25 | 1.33 | 1.35 1.5% WB | 11.8 | 1.20 | 1.29 | 1.38 7.0%
Pima (SR101L) NB | 15.7 | 1.18 - 1.20 - SB | 145 | 1.26 | 131 - -
Price (SR101L South) | NB | 9.0 | 1.29 | 1.36 | 1.75 28.7% SB 93 | 1.36 | 1.36 | 1.48 8.8%

Red Mountain
(SR202L North)
Superstition
(US-60 East)

WB | 91 | 126 | 1.33 | 1.80 35.3% EB 96 | 110 | 1.12 | 1.15 2.7%

WB | 205 | 1.10 | 1.17 | 1.24 6.0% EB | 195 | 1.06 | 1.07 | 1.10 2.8%

*Data reported as provided by ADOT.

- Freeway Percentage of Corridor Miles Congested

The percentage of Corridor Miles Congested (PMC) assesses the extent of recurring congestion by identifying the
number of miles on a freeway corridor that was congested during the peak periods. A segment of a corridor
(corresponding to a detector station) is considered congested when the average vehicle speed drops to 50 miles per
hour or less. This measure is useful for monitoring the spatial extent of congestion along a commute corridor.

The table on the top of the next page shows the comparison of corridor miles congested by named freeway per

: commute direction between the years 2013, 2015 and 2017. Most freeways have remained relatively steady in terms
of PMC, with the exception in 2017 of the Papago portion of the freeway which is undertaking significant construction
for the South Mountain freeway.

USING DATA AS AN OPERATIONAL DECISION MAKING TOOL
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Inbound 6am-9am Outbound 3pm-7pm
Named
2013 2015 2017 . 2013 2015 2017

Freeway PMC g PMC

Agua Fria (SR1I01LN/S) | SB | - - - lo3 | - |nNB| - - - 1.34 -
Agua Fria (SR1I01LE/W) | EB | - - - |39 | - |sB| - - - e | -
Black Canyon (1-17) | SB | 11.6 | 40.75 | 44.85 | 41.64 | -7.2% | NB | 10.7 | 54.59 | 53.66 | 53.30 | -0.7%
Maricopa (I-10 East) | WB | 16.1 | 38.73 | 41.45 | 48.61 | 17.3% | EB | 15.1 | 37.53 | 44.76 | 65.14 | 45.5%
Papago (I-10 West) | EB | 14.9 | 43.92 | 53.84 | 53.70 | -0.3% | WB | 13.5 | 41.88 | 46.48 | 49.64 | 6.8%
Piestewa (SR-51) SB | 12.1 | 26.55 | 26.13 | 29.17 | 11.6% | NB | 13.1 | 20.6 | 23.33 | 23.70 | 1.6%
Pima (SR101L North) | EB | 13.6 | 36.33 |43.61 | 39.89 | -8.5% | WB | 11.8 | 41.28 | 53.73 | 46.99 | 12.5%
Pima (SR101L) NB | 157 | 2686 | - |1357| - | sB |145 3916 | - |2740| -

Price (SR101L South) | NB 9 | 3772|4194 4388 | 46% | SB | 9.3 | 38.11 | 42.46 | 39.67 | 6.6%
Red Mountain (SR202L
North)
Superstition
(US-60 East)

WB | 9.1 36 |36.82|39.32 | 6.8% | EB | 9.6 | 21.58 | 29.20 | 20.61 | 29.4%

WB | 20.5 | 19.22 | 21.42 | 18.16 | -15.2% | EB | 19.5 | 10.74 | 12.58 | 14.59 | 16.0%

. *Data reported as provided by ADOT.
Freeway Percentage of Time Congested

Percentage of Time Congested (PTC) represents the percentage of time a corridor is considered congested during the
peak periods. Congestion is defined as when the average speed drops to 50 miles per hour or less. Along with the
“percentage of corridor miles congested”, it depicts the extent of congestion both in space and time. The table below
shows the comparison of percentage of time congested by named freeway per commute direction.

Inbound 6am-9am Outbound 3pm-7pm
Named
. 2013 2015 2017 . 2013 2015 @ 2017
Freeway PTC Length PTC PTC PTC
Agua Fria (SR1I01LN/S)| SB | - - - 0.5 - NB - - - 1.3 -
Agua Fria (SR101LE/W)| EB | - - - 37.1 - SB - - - 39.3 -

Black Canyon (I-17) | SB | 11.6 33.1 38.9 41.8 75% |NB | 10.7 42.8 43.1 52.4 21.5%
Maricopa (I-10 East) |{WB | 16.1 32.2 37.1 48.4 | 30.5% | EB | 15.1 35 44.4 65.6 47.8%
Papago (I-10 West) | EB | 14.9 | 36.7 | 476 | 549 | 153% |WB| 135 | 352 | 438 | 472 | 7.9%
Piestewa (SR-51) SB | 12.1 | 188 | 20.3 28.4 | 39.7% |NB | 13.1 13 20.0 21.8 | 9.0%
Pima (SR101L North) | EB | 13.6 31.6 419 38.9 -4.8% |WB| 11.8 27.7 47.2 48.1 2.0%
Pima (SR101L) NB | 15.7 20.8 - 13.5 - SB 14.5 313 - 26.2 -
Price (SR101L South) | NB 9 322 | 355 42.3 | 19.0% | SB | 9.3 40 48.0 46.8 | -2.5%
Red Mountain
(SR202L North)
Superstition
(US-60 East)

WB| 9.1 26.8 | 28.0 369 | 31.8% |EB | 9.6 9.9 15.7 25.7 | 63.4%

WB| 205 | 138 17.2 20.8 | 21.1% | EB | 195 4.9 9.7 13.9 | 43.0%

*Data reported as provided by ADOT.

USING DATA AS AN OPERATIONAL DECISION MAKING TOOL
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SMARTER TRANSPORTATION & MOBILI

. State Route 51 Smart Ramp

. Metering

ADOT has piloted an important improvement to traffic
mobility in the region through the use of smart ramp
metering along SR-51. ADOT anticipates this concept

© to be applicable throughout the urban metropolitan

© region to improve the responsiveness of the freeway
: management system to support mobility and safety.

With a goal of improving rush-hour traffic flow, ADOT
is testing changes in the timing of ramp-meter signals
. along State Route 51 (Piestewa Freeway).

The first phase, started the week of Oct. 3, 2017,
. involved on-ramps along northbound State Route 51.

© The red lights at the northbound State Route 51 ramp
meters may hold vehicles for several more seconds,

© but detectors along the entrance ramps also will
assess if ramp traffic is backing up. The system also is
: designed to adjust the red and green light timing to

- limit the amount of traffic waiting to enter the

: northbound freeway.

ADOT will also study another system of ramp meter

. programming along southbound SR-51 in the near
future. That additional programming system is

. designed to allow individual ramp meters to respond
to traffic conditions even several miles away and

. adjusts ramp meter signal timing to help improve
traffic flow along with larger stretch of freeway. Source: ADOT website

and expanding their operational capabilities.

Avondale Intelligent Transportation Systems Is Expanding

The City of Avondale has been busy expanding their fiber infrastructure in recent years. The Dysart Road fiber project
: added fiber along the corridor connecting traffic signals to the Avondale TOC. A new project along McDowell Road
beginning in 2018 will connect additional miles of the corridor and traffic signals to the City’s TOC. This decreases the
. requirement on the wireless system and provides a solid and reliable foundation of communications throughout the

. City.

SMARTER TRANSPORTATION & MOBILITY—2017
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Bell Road Adaptive Signal Control Deployment Through Valley

The Bell Road Adaptive Signal Control Technology (ASCT) Pilot Project is broken up into four project areas with
each area focused around the freeway interchanges. The vision of an ASCT system is to provide a traffic control
system that automatically responds to changing traffic conditions, reduces delays and improves corridor travel
times while managing queues. The Bell Road ASCT Pilot Project was funded by MAG.

Two of the project areas have been installed and are active. Three different ASCT systems were procured for the
four project areas.

ASCT is an operations strategy with great potential to provide smooth traffic progression, manage queues, and
improve safety. An ASCT system is one in which the signal timing sequencing is optimized and green times modified
in response to changes in the real-time traffic conditions. The purpose of providing ASCT in these areas is to
overcome variable traffic patterns, improve multi-agency operations, and to minimize queues during periods of
congestion. The ASCT system can prolong the effectiveness of the signal timing without having to make manual
changes to the signal timings.

The Bell Road ASCT Pilot Project has installed vehicle detection, ASCT system hardware and software along 15.6
miles (50 signalized intersections) of Bell Road to improve traffic operations in the Cities of Surprise, Peoria,
Glendale, Phoenix, Scottsdale, MCDOT, and ADOT.

Anonymous Reidentification (ARID) sensors will also be installed. The ARID data will be used as a performance
measure tool to help monitor travel time and areas of congestion along the corridor.

PROJECT AREA 4

PROJECT AREA 2

PROJECT AREA 1
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Maricopa Association of Governments Regional Community Network
(RCN) Developments

Expansions to the center-to-center physical communications connection between agencies throughout the
metropolitan area have been robust in recent years. Network updates have included the following:

¢ Aredundant connection was established to City of Surprise in preparation for the Bell Road and Grand Avenue

: construction project. This involved coordination with City of Surprise, City of Peoria, and MCDOT and was funded
: by MAG.

- e Wireless connections were established with the Town of Queen Creek and Salt River Pima-Maricopa Indian

: Community which involved coordination with City of Mesa and Maricopa Region 911.

MAG staff has been coordinating efforts related to the RCN use for many years. There is ongoing support for Luxriot
© that has been the video management system for RCN users. There is also event-specific support provided such as
working with ADOT on the I-10 construction project from 83rd Avenue to Loop 303 which also involved coordination
with the City of Goodyear, City of Avondale, and City of Tolleson, as well as the 911 Dispatch Center.

Bell/Grand Intersection Close Down Coordination

To improve congestion at the busy Bell Road intersection, ADOT constructed a new Bell Road bridge over US 60 (Grand
. Avenue) and the adjacent railroad tracks in 2017. The bridge replaced the current ground-level intersection. With this
new interchange, through traffic on Grand Avenue will no longer stop at Bell Road. Instead, the two roadways connect
: via new on- and off-ramps constructed within the Grand Avenue median. A full closure of Bell Road was in place for a

- duration of 8 months.

. The City of Surprise, City of Peoria, MCDOT, and MAG worked together to provide redundant communications for
sharing traffic signal timing plans and CCTV camera images during the interchange work. This provided an alternate

. path for the RCN access to continue operations for transportation purposes as well as serving as the backup to 911

© communications. This kept critical intersections running east of the Bell/Grand intersection during a challenging traffic
control environment. By all accounts, the construction process went smooth largely due to the quality traffic control
diversions coordinated by the agencies. This project was funded by MAG.

SMARTER TRANSPORTATION & MOBILITY
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For years, the City of Glendale has been putting up temporary barricades
to create reversible lanes to support heavy traffic for events at the
University of Phoenix Stadium. Typically, reversible lanes are used during
ingress and egress traffic for an event. The City is now making a
temporary traffic control measure permanent. In 2017, the City
completed the design and began construction of lane control signals
along Maryland Avenue to allow reversible lanes. This project is located

on Maryland Avenue west between 95th Avenue and 91st Avenue.
The City considers the area encompassed by

99th Avenue on the west, Northern Avenue
on the north, 83rd Avenue on the east, and
Indian School Road on the south to be the
footprint of the traffic control boundaries
related to the stadium and Westgate area.
All freeways in the metropolitan area are
included in the traffic control planning area
as freeway message signs display event traffic information on all freeways for travelers on their way to the area.

AZTech Arterial Smarter Work Zones

As part of AZTech and the Federal Highway | S :
Administration's Every Day Counts (EDC3) e g

initiative, MCDOT developed aconceptforthe  mawm e e w s s a0 7}//7//—//%/: —————

= =

deployment of Smarter Work Zone (SW2) 1
technology at work zone sites in 2016 and INFORM ADVISE WARN CHECK
completed the design and construction documents  canaons. Conditions ‘r‘”s:zd e
associated with implementing the technology for o™ Assignment

the MC-85 work zone in 2017. The MC-85 project will begin construction in the Fall of 2018 from 107th Avenue to
75th Avenue. While the concept will be piloted during the MC-85 project, it is intended that this concept would be
adaptable to all AZTech partner work zones. Nationally, there are a limited number of examples of arterial SWZ
applications. AZTech is leading the way in SWZ innovation for arterials. MCDOT is also deploying a connected
vehicle SWZ application for freight to test during construction and will report on findings.

A process was established to provide traceability between the equipment and the systems deployed to track the
results that are attributable to the SWZ. A matrix was also developed to assist in selecting the appropriate SWZ
components for different work zone needs.

1 — / l |
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I NFORMATION

TRAVELER

g"'This section includes agency activities that support better traveler
information which starts with the right data being collected and results
. in multiple methods for dissemination.

Anonymous Re-ldentification Device Use in Chandler, Gilbert, Glendale,
- Mesa, Maricopa County, Phoenix, and Tempe

Local jurisdictions have started deploying Bluetooth and Wi-Fi-based Anonymous Re-ldentification (ARID) sensors to
© provide continuous monitoring of the travel time on arterial streets. The resulting arterial travel time data of this
. implementation are contributed to RADS for regional applications (e.g., AZ511.gov).

© The jurisdictions that currently operate ARID-based travel time monitoring system include Mesa, MCDOT, Gilbert,
and Tempe. The cities of Chandler, Glendale and Phoenix all plan to deploy ARID devices in the near-term. The City of
: Tempe’s ARID system is used to actively manage the City’s arterials, monitor the state of their transportation

: network in real-time and compare the current state to historical congestion levels. It is a valuable tool that enables

© the City to provide safe and efficient operations of arterials. In addition to public access via AZ511, the cities of
Tempe and Mesa have incorporated the ARID travel time information into their respective Open Data Portals as part
. of their commitments to transparency and providing accurate and easy access to data.

Gilbert, Mesa, and Tempe partnered on a regional project to gather and share ARID data across much of the east

- valley through the East Valley Travel Time Map project. In addition to sharing data between these three agencies,
data is shared with RADS and displayed on AZ511, marking the first time that non-freeway congestion data has been
: displayed.

- The EVTTM received

. the 2018 American

© Public Works

. Association Technical ‘
- Innovation Award in :
© recognition of this 5 :
© forward-thinking Northern g
project that has Ll

. pioneered the Camelback

Pinnacle Peak

Be|l Rd N 4

 L303%51th Ave [

addition of arterial

© travel time data on

. the AZ511 statewide

- map.

© This regional system

: has set a standard for
. inter-agency

: communication.

Mc.DoweII
. I

MC85

®
L Sarival - 75th Ave

Southern
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Number of Twitter Followers

TRAVELER INFORMATION

Exchange of ARID data is being used as a model for the West Valley in the near future, providing full arterial
coverage available to the public on AZ511. This type of regional cooperation is possible through investments made
by MAG, MCDOT, ADOT and local agencies on the RCN, RADS and other systems. It demonstrates how
jurisdictional boundaries are opportunities for cooperation instead of barriers. The value of regional committees,
councils and other partnerships cannot be overstated as the regular exchange of ideas and information is critical as
public transportation agencies all work toward a common goal of improved mobility for our citizens.

Glendale Invests in Real-Time Condition Information

The City of Glendale is planning to install 50 WiFi devices at major intersections in the City as well as 17 mid-block
sensors for speed detection. This will be used for real-time decision making for traffic signal management.

Travel times will provide real-time condition information that can be shared with the traveling public. In addition,
this information coupled with speeds at mid-block locations along key corridors will be used by TMC operators to
make adjustments to signal timing based on conditions.

Social Media Notifications

Transportation Departments and Public Safety Departments are using more email alerts and various social media
outlets to provide traveler information to the public. The number of Twitter postings are rising on a week-to-week
basis and the number of Twitter followers are concurrently rising.

Since 2012, ADOT public information officers located at the TOC have communicated daily with the media and the
public via Twitter (@ArizonaDOT). The Twitter account allows ADOT to have immediate communications to the
media and the public about such issues as road closures, crashes and recommended alternate routes. Over the
past two years, ADOT increased the number of followers by about 117 percent (from 96,500 in December of 2015
t0 211,000 in December of 2017). This is equivalent to more than 313 new followers per day. ADOT has more than
four times the number of followers (not shown in the graph below) than any other agency in the region. ADOT has
the second-largest number of followers among state DOTs with single Twitter accounts, behind only Washington
state.

Agency Twitter Followers
mDec-12 @Dec-13 mDec-14 ODec-15 mDec-17
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Regional Corridor Travel Times

Arterial data collection corridors have been identified by AZTech Committees to facilitate consistency in measuring
and reporting the operational performance each year in collaboration with AZTech partner agencies. Travel time data
for AM and PM peak hours is collected and percentage change in travel time is reported, as shown in the graphic.
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Regional Corridor Travel Times
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PUBLIC SAFETY COORDINATI

Fifty cameras are set up at intersections around the city and while some have been
there for some time, traffic engineers say the camera and fiber-optic technology has
© finally caught up so they can record.

Video is on a 72-hour loop before it gets dubbed over so if something potentially
. criminal happens police can pull the footage. Thanks to a formal partnership between the transportation department
and the police department, there's no red tape to cut through before accessing the video.

' This section describes improved coordination with police using ITS tools.
- Peoria Police Use New Crime fighting Tool on the Roads

Whether police need to find a suspect who passed through an intersection or want to see the moments leading up to
a serious crash, now they can hit the rewind button in Peoria’s TMC.

“There's already been about 30 incidents on the police side that it's helped us investigate and look into, from a
missing person, hit-and-run accident, major accidents where somebody could've died, criminal investigations...so it
- really is helpful,” said police spokesman Officer Brandon Sheffert.

Policy has outlined that only police can use the footage within specific parameters -- it's not for the general public to
. review fender-benders for insurance purposes.

There is a broader benefit as the new system is also helping control the flow of the daily commute. Traffic cameras
have already been used to watch and remedy backups in real time but by having a continuous recording, now
engineers can also see if traffic patterns change throughout the day, even when the office isn’t manned, as new
schools or apartments are built and make improvements.

The City of Peoria gained national recognition in 2017 for their vision and innovation receiving Institute of
. Transportation Engineer’s (ITE) Traffic Engineering Council Technical Achievement Award for their video archive
. project.

Total Crashes

- Source: ABC15 on Sept 22, 2017
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Arizona Department of Public Safety Collocation at the ADOT
Statewide Traffic Operations Center

A three-year pilot project to co-locate DPS officers at the ADOT Traffic Operations Center commenced in October
2014. The purpose of the project was to help improve Traffic Incident Management (TIM) coordination on
freeways. The pilot project was jointly funded by MAG and ADOT, and ended in September 2017.

Evaluation of the second and third years of Freeway Incident Clearance TOTAL CRASHES
the pilot project has been completed and Year #3 Evaluation 2016 Jan-Sept = 18,607 crashes
the results show that, despite continuing = 1065 2017 Jan-Sept = 19,221 crashes
increases in the number of crashes year- 120

over-year, the average time to clear
freeway crashes was reduced each year.
Due to the success of this pilot project, i =
ADOT has permanently funded DPS - e s 32%
colocation and expanded coverage to 0 w7 oo o I el I
include the entire state. DPS now has five 0 1] . 0]

(5) troopers and one (l) sergeant assigned Response Time Roadway Clearance Time Incident Clearance Time

to the TOC 24/7 COI’]SO|€S f0r DPS oﬁ-_lcers =2014 W/0 DPS W 2015 DPS YRH#1 W 2016 DPS YR#2 w2017 DPS YR#3

have also been upgraded with higher capacity computers. The ADOT TOC also now has 24/7 Public Information

Officer presence which allows for real-time media and social media information from the ADOT TOC in
coordination with DPS,

Maricopa County Regional Emergency Action Coordination Team
(REACT) Called for Arterial Traffic Incident Management Responses
Assistance

The various agencies in the region that
utilize MCDOT’s Regional Emergency
Action Coordination Team (REACT) have &0
shown consistency in their request for
assistance during traffic incidents that
require traffic control support. However, 4o
in recent years, there has also been an
increase in the use of MCDOT REACT to
support other road closures. 5

80

s 19% 1

Average Minutes

104

W2013 ®2015 m2017
100

31
24 -~ 23
20 11 7
. MCDOT GLENDALE PEORIA  SCOTTSDALE AVONDALE ADOT GRIC SALT RIVER IC TOLLESON
In 2016, a threat at a local public school
in the City of Glendale forced the lockdown of the school. Leveraging their relationships and knowledge of
assistance capabilities, the City of Glendale Police Department coordinated with the MCDOT REACT team to assist
in traffic control closing the intersections from 75th Avenue/Glendale Avenue to 75th Avenue/Bethany Home Road
to keep vehicles from entering the area. The creativity of traffic management resources that could support
anything that would impact the traveling public was employed. This shows that the extent of services can go well

beyond just day-to-day or incident traffic management purposes.

MCDOT REACT was called by both the Maricopa County Sheriff’s Office and the Scottsdale Police Department to

close Shea Boulevard at two different locations in response to public crowds gathering for a dignitary visit in the

area. There are many factors that may close roadways and warrant the use of traffic control assistance, and local
agencies are continuing to see the benefit of MCDOT REACT coordination to support their needs.
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2016 College Football Playoff National Championship

The Valley hosted college football's second national championship game to culminate
the 2015-2016 season on January 11th, 2016 at the University of Phoenix Stadium in

preparations and management of this event.

2017 NCAA Final Four Men’s Basketball Tournament

The 2017 NCAA Final Four came to town from March 31 through April 3 and held numerous events at the University
of Phoenix Stadium, as well as downtown Phoenix. There have been numerous lessons learned over the years that
. have improved special event management, including:

g"'This section describes agency activities supporting large special events.

7

€

Glendale. ADOT TOC personnel were at the Glendale TMC and MCDOT REACT teams 4\ y

: monitored traffic ingress and egress for the game. The City of Glendale partnered with i

ADOT to provide real-time traffic information to update 511 for travelers. There were NATIONAL
many lessons learned from the previous Super Bowl that were applied to help the CHAMPIONSHIP

ARIZONA 2018

e  Multiple personnel operating from the Glendale TMC—this time, the City of Glendale hosted not only ADOT TOC

personnel, but also AZDPS (for quick clearance support), Parking Management for the Stadium (for stadium
parking lot management), and Westgate Entertainment District (for Westgate parking lot management)
personnel as well.

SPECIAL EVENTS—2017



e Coordination with neighboring jurisdictions for event signal timing support—MCDOT and the City of Phoenix
both supported this event that spanned multiple days with special event signal timing.

e Event helicopter helped to manage traffic and operations before and after events—Use of the helicopter
allowed the Glendale Police to radio to their Dispatch and the TMC with what issues were being seen quicker
and helped manage unplanned issues. The helicopter flew during the heaviest hours for ingress and egress,
which is the 90 minutes before the start of the event and the first hour after the end of the event.

¢ The exponential use of rideshare will change planning each year—In 2017, the City developed a plan on how to
manage rideshare. A partnership with the Stadium and the event planner used a private lot on Bethany Home
Road as a “depot” lot that can hold 1,500 vehicles to help rideshare companies identify a specific location for
drop off and pick up of event-goers. The City managed the traffic control for the rideshare lot and the event
planner provided personnel for managing the lot. In 2017, they averaged 1,000 drop offs and 1,500 pick ups.
Because of the “depot” planning, this did not disrupt traffic on other roads, but there was a significant wait
time for both cars and the people waiting to access the cars. The City anticipates rideshare use to continue to
rise in coming years and currently is planning to develop updated strategies.

The metropolitan region continues to show growth in experience and capabilities to support large special events.

Scottsdale Golf Attendance at Phoenix Open (1986-2017)

Tournament 700000
The Phoenix Openhas  gooo00
been held in Scottsdale
for 24 years. More
people attend each day
of the tournament than
attends a Super Bowl.
Records continue tobe 100000
broken each year for 0
attendance, with 2017

topping out at more than 655,000 attendees during the week-long event.

500000

400000
300000

200000

Scottsdale launched its ITS in 1993 to help alleviate congestion during the Phoenix Open. The cameras
implemented in 1993 reduced the manpower and time required to control traffic at special events and set the
foundation for today’s system. In 2014, the TMC was expanded, upgraded and relocated to the North Corporate
Yard. Viewing access to the pan-tilt-zoom cameras is provided to the Scottsdale Police Department and Arizona
DOT's and neighboring communities' traffic operations centers.

The City TMC has been instrumental in helping move traffic and event goers to and from the event location at the
TPC Scottsdale Golf Course. The City of Scottsdale has robust traffic signal timing plans for ingress and egress traffic
to support mobility around and to the event. The City has trained some of their Police force to be able to operate
out of the TMC, even if normal business hour Operators are not present.

Because the City does so well in managing the event year to year, regional coordination for this annual event is not

necessary. The other agencies do, however, leverage the City of Scottsdale’s tactics and lessons learned to support
other larger events in the region.

SPECIAL EVENTS
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PLANNING

TSMO

transportation network. SMO goes Current TIP
beyond a single strategy, and RO
instead, represents a holistic approach to planning, operating and sustaining a robust suite of operational

© capabilities. SMO needs institutional support to integrate innovative technologies, develop new business models and
partnerships, improve system reliability, and enable performance-based planning and prioritization. In the MAG
region, SMO builds on current agency operations partnerships, current resources to operate and maintain critical
systems, existing ITS infrastructure and operations capabilities, and sets forth a vision for a regional operations
strategy that will grow with the region.

. transportation management using a new perspective.

Transportation Systems Management and Operations (TSMO) includes a wide range of functions aimed at reducing
delay and improving mobility — clearing traffic incidents, providing real-time information to travelers, actively
managing congestion using devices and systems, and proactively developing traffic management plans for work
zones and special events, among others. To accomplish this, an effective TSMO program needs enabling business
processes, organizational support, and the appropriate resource allocation for operations and maintenance
functions. TSMO touches all aspects of a DOT’s business, including training, partnering, procurement, planning,

© budgeting, and strategic planning. With fewer funds available for agencies to “build their way out of congestion,”
improving and optimizing the current and planned transportation network is critical. Throughout the country,
agencies at all levels (federal to local) are using a TSMO lens to identify a wide range of functions.

Maricopa Association of Governments Systems Management and
. Operations Plan

. System Management and Operations

(SMO) is a coordinated approach to Proposition 400 Potential Extension of Prop 400
. cost-effectively manage the

1
2019 2021 2025 2030
SMO Phase 1 SMO Phase 2
2021—2025 2026—2030

The MAG region has benefitted from multiple funding sources to build a transportation network to keep pace with

© growth. Proposition 400 has provided an integral level of local sales tax funding that supports freeway, arterial roads
and transit infrastructure in the region. Proposition 400 will sunset in 2025, and there is a desire to pursue future
sales tax funding to continue to expand and sustain the region’s transportation infrastructure. Agencies in the MAG
region recognize that continuing to focus on building and expanding roads is not a sustainable solution.

In 2016, MAG initiated the SMO Plan for the region. The SMO Plan looks at the needs of the MAG regional
transportation system through 2030, factoring in current investments and programmed projects through the end of
Proposition 400, new priorities identified through the freeway funding rebalancing, and several important changes

© that will influence mobility in the MAG region. The map to the right shows the top 100 segments of roadway through
the region that were evaluated using a number of metrics important for improving operations. The SMO Plan was
largely developed in 2016 and 2017 and will be finalized in 2018.

TSMO PLANNING—2017



TRANSPORTATION SYSTEMS MANAGEMENT AND
OPERATIONS PLANNING

Buckeye Intelligent Transportation Systems Strategic Plan

The ITS Strategic Plan for the City of Buckeye was funded and managed by MAG. The current Buckeye
transportation network does not experience significant challenges related to congestion or delay, and the road
system is able to operate effectively without real-time management of traffic signals and other ITS devices. This ITS
Strategic Plan identifies the traffic management functions that can be supported when active management of the
transportation network is needed and desired by the City.

Buckeye’s population is projected to increase by more than 400% by 2040. During this 20-year timeframe, Buckeye
is likely to reach a “tipping point” when some combination of the following factors would warrant the
implementation of a TMC for Buckeye’s ITS Program. At the tipping point when ITS is needed to support traffic
management, the City will need to assemble staff and resources to activate a TMC. PO

A major step in establishing the Buckeye ITS Program is procurement of a City-owned
central traffic management system to establish a real-time operational connection to
traffic signals and other ITS devices on the roadway. It will also involve establishing a

TMC at the City Public Works Department. All traffic signals and devices will be == ——
connected to the Buckeye TMC via fiber optic communications to provide City :
operations staff with the ability to manage traffic and operate ITS devices in real time. m i b ol Rl i
Leading up to the tipping point, the City will be working toward establishing a robust ‘ :
ITS program that includes adequate staffing, training, and ongoing funding for
operations and maintenance (O&M) of ITS infrastructure so that the City can
independently own and operate their ITS network in-house.

{ —
BUCKEYE,AZ [

TSMO PLANNING
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" ADOT Transportation Systems Management and Operations Plan

In 2017, support from top management at ADOT has helped to elevate the priority of TSMO to focus and energize
around the collective, performance-driven approach to managing congestion, improving highway operations and
improving safety.

In October 2015, ADOT formally established a TSMO Division. This resulted in a significant reorganization to bring
together key operations, maintenance and safety functions, as well as elevate the focus on TSMO within the ADOT
organization. The TSMO reorganization brought together Traffic Operations, Traffic Safety, Incident Management,
Signal Operations and Signal Systems, Signing and Striping, Traffic Maintenance, Permitting (for over-dimension
commercial vehicles), and the TOC into one Division. While the reorganization is structurally complete, ADOT
recognizes that important processes and functions also need to be refined. Bringing key groups together is just the first
step.

The purpose of ADOT’s TSMO Plan is to focus on priority recommendations and strategies for improving planning for
TSMO, establishing new lines of communication among key TSM&O functions within ADOT, integrating ADOT’s
priorities into regional planning, and elevating the understanding and awareness of ADOT’s TSMO efforts within the
department and throughout the state. The TSMO Plan identifies priority implementation strategies that will better
align traffic, safety, maintenance and operations functions. Recommended strategies are identified within three
timeframes: immediate, near-term (2-4 years), and long-term (4+ years).

N ———————————————————r T M e .

Immediate Near-Term Long-Term
Recommendations Recommendations Recommendations
< 2 YEARS 2-4 YEARS ‘ 4+ YEARS "
« Develop a provision to require contractors to take TIM training « Establish a Statewide TIM Coordinator
* Formalize ADOT's Quick Clearance policy and roles « Update and automate the Statewide Alternate & =
TRAFFIC INCIDENT | Createjoint ADOT/DPS TIM policies and repor lmn nde « Develop Regional TIM Coalitions
MANAGEMENT ., payeion TiM resources (incuding website training program) * Expand “Move Over’/"Move Minor Crash®
« Expand ALERT/FSP to other areas signage and education programs
* Evaluate staff compensation _
FELD ° i:n:mm a career pa‘u'm“ with pr:nm\::mnl opportunities . e TSM&O asset >+ Develop a computerbased program
« Create training matrix for cross mﬂ, i i support P
MAINTENANCE : 2““9 o time e o 5 m;&w statewide maintenance - » Evaluate and updating “trammg program
« Establish a formal Safety Corridor Program * Update SHSP Plan
* Re-evaluate HSIP programming L T e e
SAFETY  » Finalize Safety Analyst/HSM technology [P « Update SHSP Plan
. b t SHSP * Make safety data_ available to users )
« Refine crash formelectronic form submittal S e R 0% i [ Sl oY
« |dentify and evaluate current and future TSM&O funding sources
PROJECT * Develop a 5-year Business Plan to identify TSM&0
priority projects « Create a process for performance-based
PROGRAMMING,  « Refine TSM&O criteria for ADOT programming process prioritization of TSMSO projects ———=—~___ , \,0.cte 5.year TSM&0 Business Plan
DEVELOPMENT,AND  * .E"s:p;i:'::"gto&lf meetings with MPD for project programming and . Esthoi::- a Tm&o Project Development o
IMPLEMENTATION ., ypdate the PA process to include TSM&O e
* Establish funding ranges for TSM&0 improvements
* Develop a Data Assessment to define TSM&0 data /—> * Develop a Data Management Strategy with ITG
NEXT GENERATIQN _ "eedsand sources + Estabiish a TSM&O Policy/Research
* Develop CV/AV strategy Coordinator position * Update 3-year Technology Plan
TECHNOLOGY  « pevelop a 3-year Technology Plan in coordination with ITG * Update gy Plan ide ITS Archi
* Expand communications links to field devices * Formalize ITG technical staff roles
—

* Finalize TSM&0 Performance Measures
PERFORMANCE  * Develop a Reporting Strategy for internal and extemal ., gass&?oun a State of the System Reportfor =+ Conducta 5~y;aAg vakation of TSM&0
rel

annual reporting
MEASURES . rormaiize MAP-21 reporting requi safety and mobity,
. - equirements for and i
align TSM&0 Performance Measures to AMS

* Partner with ADOT Communications to support media coverage
and public outreach for TSM&0

* Establish regular meetings with Regional MPOs
OUTREACH - D;venl:]p' a TSM&O inreach strategy to promote TSM&0 program . ‘me:ewpfé%mm‘m poskion
internally

* Create a scheduled program to have TSM&0 leadership
meet at each ADOT District twice per year

¢ Dovelop an sanuel TSMEQ atamehip program Wit P+ Formalize partnerships with universities to create

PARTNERSHIP WITH rojects to data nt and (. anoter |
UNIVERSITIES  * Update TSM8O Research program through the perlomance neasurement O BRSNS 08 Ml o

ADOT Research Center s part of a larger recommendation

TSMO PLANNING
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Surprise Intelligent Transportation Systems Strategic Plan

The City of Surprise completed an ITS Strategic Plan. The City received federal funding through MAG and worked
with ADOT project management to develop the Plan. The City had already invested in ITS communications and
traffic management devices along major arterial corridors throughout the City. This Plan intended to support the
City in implementing the next level of individual ITS strategies and the comprehensive ITS Program that is
envisioned for the City.

Today, the City of Surprise has a comprehensive ITS network that facilitates real-time management of traffic in the
City and creates connectivity between the City and the rest of the region. Surprise is in a unique position to act on
this ITS Plan to maximize the use of current ITS infrastructure and focus on key areas to grow and maintain the ITS
Program and technology resources.

The two main purposes for the plan is to:

e  Guide the enhancement and expansion of the current ITS Program
o Help the City better leverage ITS investments for broader use for the City and travelers

A set of ITS strategies are identified in the ITS Plan that are guided by the dual purposes and driven by the needs,
goals, and the opportunities for ITS that were identified by City staff from multiple departments. The set of
strategies identified in the Plan are meant to provide an action-oriented roadmap that the City can pursue over
time and as opportunities arise.

A set of four strategy goals were used to organize ITS strategies that align with the two purposes of the Plan. The
four strategy goals are: enhance and expand ITS assets to support current and future operations, provide ITS
communications structure that supports multiple City services, use ITS to provide traveler information and
performance tracking, and use ITS to improve incident management and response. Further, the set of individual
strategies associated with a specific goal are described in the form of ‘master plans’, where each master plan
addresses a different aspect of the larger ITS Program, including Infrastructure, Communications, Data and Public
Safety. Each of the individual Master Plans provide guidance and considerations related to the actions that the City
can take to achieve the ITS plan goals. The master plans include detailed information on specific projects that can
be undertaken, key programs or processes that can be put in place, and suggested updates or improvements to
existing activities that may already be in place in the City.

The City has become energized
around the TSMO approach to their
ITS Plan that helps create a more
sustainable operating environment
from which to use the ITS Program.
This includes such improvements that
have already been realized such as
ITS assets being included in their
City’s asset management
replacement program and staffing
acquisition to support TMC
operations.

TSMO PLANNING
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COORDINATI

MULTIMODAL

. Street in Mesa from Mesa
- Drive to Gilbert Road. The
© first track is anticipated to
be laid in spring 2018.

- The Northwest Phase |l

- Extension is advancing to
 the next phase of design

. while the South Central
Extension is in the initial

Bell Rd

Thunderbird Rd

Peocria Ave

Northern Ave

Bethany Home Rd

Indian School Rd

McDowell Rd

Buckeye Rd

Broadway Rd

Baseline Rd

This section describes transit, bicycle, pedestrlan and rail activities in
. the region related to ITS and operations.

{ Bikeshare Use and Expansion

A | Grid Bike Share is operating a docking station bikeshare program

. Metro Light Rail Expansions
© Valley Metro continues to
extend the light rail lines
throughout the valley, with
multiple projects currently

- under design or

© construction.

The Gilbert Road Extension
will extend light rail on Main

Peoria

Glendale |

Avondale
REEENEN,

Tollesonp 030

99th Ave

83rd Ave

67th Ave

2023 —=N

)

aum
20261

Slst Ave

35thAve

19th Ave

Phoenix

Central Ave

24th S5t

40th St

Scottsdale

56th St

2019

L in three jurisdictions that also are Light Rail jurisdictions: Phoenix,
Mesa, and Tempe. Tempe turned on their program in May of 2017
with 300 bicycles and Phoenix’s program which expanded within
the last year to 700 bicycles with 49 stations and 11 payment
kiosks. The Tempe BikeShare system provided over 21,000 rides in
: 3 = 2017 and ridership continues to grow each month. Three
dockless bike share companies (Spln Lime and Ofo) recently began operating in the City of Tempe and offer

: additional opportunities to shift modes. Scottsdale implemented its LimeBike program in late 2017 which is a
dockless bike share that allows a user to pick up or park a bicycle around their specific trip rather than the locations
of docking stations. In Phoenix during 2016, there were 47,826 trips taken by 9,927 riders for a total of 81,095 miles;
this represents a 29 percent increase in trips and 30 percent increase in total miles from year prior. These bikeshare
programs are anticipated to continue to expand across the Valley as more modes of transportation become more
accessible beyond the single occupancy vehicle.

LEGEND
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Roosevelt St

McKinley Loop =O= Valley Metro Rail/

McKinley St Station
Central Station ’
Van Buren Stix Transit Center ey Caplto[ /1-10 West
Extension

: City Hall
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UPRR Light Rail Extension
Lincoln St St. Anthony's @ Proposed Station
Bk Catholic Church 2 @) Flared Intersection
(» Proposed
Park-and-Ride
Mohave St
; 7)
Waltkins St st. Xle"g:n} s - - o
Valley Metro is also undergoing a feasibility study to
/'Nina Mason evaluate corridor options to connect the existing light
Pulliam Rio Salado . .
Audubon Center rail system to the Paradise Valley Mall area. The two :
corridor operations were identified in the 2004 Regional :
Salt River Transportation Plan (which identifies a 12-mile corridor
Ed Pastor . . .
ronthumyifis ® Transit Center option #1) and the Phoenix Transportation 2050 Plan
roadway L. . . :
Travis L. Williams | (which identifies an alternate 8-mile corridor option #2).
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The environmental assessment is being drafted for the 11-mile Capitol/I-10 West light rail extension that will connect

the existing light rail system in downtown Phoenix to the 79" Avenue park-and-ride along I-10.

I PHASE II f PHASE | —]
Thomas Rd
w %
—— Desert Sky Mall G _State
Fairgrounds
—— Ak-Chin Pavilion
i 79th Ave P&R -
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L ]
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8 - State  City
n Capitol  Hal
- Van Buren St
=— Future South Mountain . _— L
= Freeway (2019) ® oo
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ZO= Valley Metro Rail/Station (» Park-and-Ride mmmm South Central Light Rail Extension Bl Bridge
=== Build Alternative @ Proposed Station  mmmm 19th Ave Design Option = Grade Separation
1nnmi Build Alternative (North side Alignment) @ Optional Station msm McKinley St Turnaround Design Option [ Activity Center
Te m pe Stre et == Valley Metro Rail/Station
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Tempe Streetcar utility
evaluation is underway for
the Valley’s first modern
streetcar line, where
design will be completed
in 2018 and open for
service in 2021. It will
serve one of the highest
transit ridership centers in
the region and connect to
neighborhoods, major

University Dr

Dorsey Ln

Apache Blvd

business centers, and 2
regional events and g 4 g
destinations. A = 8 i

. Valley Metro and Phoenix Public Transit Bus Service Improvements

© Inthe past year, Valley Metro has expanded the bus transit system to include a new route on Ray Road (Route 140),
extended Route 83 to provide new transit service on 83" Avenue from Camelback Road to Arrowhead Transit Center,

. and extended Route 51 to provide a one-seat transit ride from Thunderbird Road to Pecos Road. Phoenix T2050 has

. funded several bus service span and headway service enhancements as well. Additionally, the City of Phoenix hired a

" Bus Rapid Transit (BRT) administrator and awarded multi-year planning and engineering contracts to design a multi-

. corridor BRT system that is slated to begin operations in 2023. These are all very positive investments that enhance

transit operations, performance and attractiveness of the regional transit system.

MULITMODAL COORDINATION
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Glendale Safety Message Campaign :
In response to an increasing annual fatality rate, the City of Glendale Police Department began working with other city :
departments to reduce traffic collisions. In 2017, the Glendale TMC began posting safety messages on their arterial '
dynamic message signs, such as IT’'S OUR TOWN PLEASE SLOW DOWN. Partnering with enforcement on critical safety
corridors, this was the only change to traffic management during the year. As a result of the campaign, reduced

fatality rate and lower number of tickets are anticipated due to speed compliance by the end of 2018.

Peoria Intelligent Transportation Systems Strategic Plan Being
Completed in Early 2018

The City of Peoria is in the process of completing their updated ITS Strategic Plan which will guide the city’s
investments in technologies into the future. The City is already leading the way in innovative uses of TMC capabilities
and this Plan will outline the next steps and initiatives the City will use to partner with additional departments and
agencies for traffic mobility and incident response support.

Tempe Becomes the first Arizona City

to Adopt Vision Zero Resolution

Vision Zero is a traffic safety policy towards achieving safety for
all road users. The goal is to achieve a reduction in the number
of fatal and serious injury crashes to zero in Tempe, because no
loss of life is acceptable. In early 2018, the City of Tempe

adopted a Vision Zero framework resolution, becoming the first
City in the state to do so. The Tempe Transportation Division is
developing a comprehensive framework with the goal to have
it completed in the next 12 to 18 months.

Chandler Pursing Amending City Zoning for Driverless Cars

In early 2018, Chandler proposed to include autonomous vehicles in its zonlng code. C|ty planners introduced the
proposal that looks to a future in which less parking is 3

needed because of self-driving cars and ride-sharing.
The proposal would encourage new developments to
include drop-off and pick-up areas for people using
autonomous vehicles or ride-sharing. In exchange, the
city could reduce up to 40 percent of the project's
required parking. Source: Digital Trends

WHAT’S NEXT?—2017
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AZTECH PARTNER AGENCIES

. Arizona Department of Public Safety Town of Fountain Hills
Arizona Department of Transportation Town of Gilbert

Arizona Division of Emergency Management ~ Town of Paradise Valley

Arizona State University Town of Queen Creek

University of Arizona Federal Highway Administration

City of Avondale Maricopa Association of Governments

City of Chandler Maricopa County Department of Emergency
' Management

City of Glendale
: Maricopa County Department of

City of Goodyear Transportation

City of Mesa Maricopa County Sheriff’s Office

City of Peoria Phoenix Sky Harbor International Airport
City of Phoenix Valley Metro

City of Scottsdale Phoenix Fire Department

City of Surprise

City of Tempe

AZTECH PARTNER AGENCIES





