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Overview 
The Maricopa Association of Governments (MAG) United States Route 60 (US-60)/Grand Avenue Corridor 
Optimization, Access Management Plan, and System Study (COMPASS), completed in 2015, was conducted to 
identify a long-term solution for accommodating travel demand and adjacent property access as well as 
establish operating principles to improve the effectiveness of traffic operations. The premise of the study is that 
ownership and maintenance responsibilities of the US-60/Grand Avenue corridor will remain with ADOT. 

The completion of the US-60/Grand Avenue Traffic Management Plan (TMP) is a recommended action item of 
the US-60/Grand Avenue COMPASS project. This TMP was conducted by MAG in partnership with the Arizona 
Department of Transportation (ADOT), Maricopa County Department of Transportation (MCDOT), City of 
Surprise (Surprise), City of El Mirage (El Mirage), Town of Youngtown (Youngtown), City of Peoria (Peoria), City 
of Glendale (Glendale), and City of Phoenix (Phoenix). The purpose is to develop a plan that identifies:  

 Infrastructure improvements necessary to create the Intelligent Transportation Systems (ITS) traffic 
management infrastructure across multiple jurisdictions within the corridor; and 

 An overall Concept of Operations which describes how this corridor is/will be managed and operated 
utilizing ITS infrastructure and the roles and responsibilities of jurisdictions within the corridor. 
 

The US-60/Grand Avenue study corridor begins at the Traffic Interchange (TI) with State Route 303 Loop (SR-
303L) in Surprise at reference marker 138.051 (expressed in miles) and ends at the Willetta Street intersection in 
Phoenix at US-60X reference marker 161.880 (expressed in miles). The 24-mile corridor is oriented northwest-
southeast, and passes through portions of Surprise, El Mirage, Youngtown, Peoria, Glendale, Phoenix, and 
unincorporated Maricopa County. 

Three US-60/Grand Avenue TMP documents were prepared and are listed below. A brief summary of the 
findings follows.  

 Inventory of Existing Traffic Management Infrastructure (Appendix TMP-1). 
 Concept of Operations (Appendix TMP-2). 
 Infrastructure Improvements and Cost Estimate (Appendix TMP-3). 

 
Inventory of Existing Traffic Management Infrastructure 
At the outset of the US-60/Grand Avenue TMP, an inventory of existing traffic management infrastructure was 
prepared that identified vehicle detection, Emergency Vehicle Preemption (EVP), Closed Circuit Television 
(CCTV) cameras, and other devices. Twenty-seven of the thirty-seven signalized intersection use video 
detection systems; the remaining use loop detectors. During the field review, a total of four intersections 
equipped with EVP devices were identified, although no agency has assumed responsibility of the devices. One 
CCTV cameras is located at Myrtle Avenue and a CCTV camera at Northern Avenue was installed, but later 
removed.  According to ADOT, bandwidth limitations prevented communication with the ADOT TOC for both 
CCTV cameras. Phoenix has four cameras located at 35th Avenue/Indian School Road, Osborn Road, Encanto 
Boulevard, and McDowell Road. The cameras are connected to the Phoenix TMC via radio. There are no 
Dynamic Message Sign (DMS) devices within the corridor. The findings of this review indicate that ITS 
infrastructure is present, but limited.  
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Concept of Operations 
The Concept of Operations establishes operational processes for managing the study corridor and addresses 
lines of communication between ADOT’s and other agencies’ traffic management facilities and law 
enforcement. Although ADOT is the lead agency along US-60/Grand Avenue, interagency cooperation and 
collaboration will be necessary for an Integrated Corridor Management (ICM) approach. 

US-60/Grand Avenue TMP stakeholder engagement identified a variety of issues and needs along the study 
area including:

 Data Collection; 
 ITS Infrastructure Improvements; 
 Signal Timing Progression; 
 EVP and Traffic Signal Preemption at 

Railroad Crossings; 
 Adaptive Signal Control; 

 

 Bicycle, Pedestrian, and Transit 
Accommodations; 

 Transit Signal Priority; 
 Planned Construction Coordination; 
 Connected Vehicle Infrastructure; and  
 Intergovernmental Agreements. 

The following lists the recommendations for corridor management along US-60/Grand Avenue: 

 ADOT and Phoenix will maintain ownership of their ITS infrastructure in their respective corridor 
segments in the short-term. In the future, as the MAG US-60/Grand Avenue COMPASS 
recommendations are implemented, ADOT will assume ownership and maintenance of all ITS 
infrastructure along the corridor.  

 US-60/Grand Avenue will be given traffic signal priority at all times in both ADOT and Phoenix 
segments; traffic signals will be coordinated throughout the corridor. 

 ITS infrastructure will be installed along the corridor including CCTV cameras, DMS, communications 
systems, vehicle detection devices, and EVP devices. It is intended that this infrastructure will help ADOT 
and Phoenix more efficiently manage the corridor. 

 Other potential improvements include bicycle and pedestrian facilities, adaptive signal control, 
connected vehicle infrastructure, and integration with transit.  
 

The following lists the recommended plan for incident management along US-60/Grand Avenue.  

 ADOT ALERT will maintain responsibility for traffic incident management along the corridor. 
 Pre-established traffic signal plans and predetermined diversion routes should be developed and 

distributed. 
 Incident management operations during and after business hours will remain the same as they are 

today. 
 Local police departments will continue serving as first responders given their proximity to the corridor. 
 Consider implementing other recommendations, such as truck mounted DMS and computer systems in 

trucks, to improve ADOT ALERT capabilities. 
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Infrastructure Improvements and Cost Estimate 
Recommended infrastructure improvements include the installation of communications systems (wireless and 
fiber), CCTV cameras that provide video detection and data collection capabilities, DMS, and EVP devices. 
Traffic signals maintained by Phoenix will need to conform to ADOT standards before ADOT can assume 
maintenance responsibilities. It is anticipated that this traffic signal maintenance responsibility transition will 
occur after projects from the US-60/Grand Avenue COMPASS are implemented. A cost estimate was prepared 
to determine how much funding will be needed to implement the system. The items included in the cost 
estimate are wireless to fiber tie-in connections, CCTV cameras and vehicle detection at major intersections, 
CCTV cameras and radio units for midblock locations, DMS, radio units/antennas for signalized intersections, 
and EVP devices. It is estimated that the system will cost approximately $8.8 million. 

The infrastructure recommendations in this study are conceptual in nature; the formal ADOT Scoping Phase will 
need to be completed, including required typical local, state, and federal agencies approvals. Additional design 
concept alternatives may be developed through ADOT’s process; alternative concepts should be consistent 
with the fundamental objectives of this study.  



 US-60/Grand Avenue TMP 
  Loop 303 to Willetta Street 

Infrastructure Improvements and Cost Estimate 

03/31/2017 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

      
 
 

APPENDIX TMP-1 
 

 Inventory of Existing Traffic Management Infrastructure 
 



 
 
 

 
 

   

 

 
US-60/Grand Avenue  

Traffic Management Plan 
 

Loop 303 to Willetta Street 

 
 

Inventory of Existing 
Traffic Management Infrastructure 

 
 
 

Prepared for: 
 

 
 
 
 

 
 

 
Prepared By: 

Burgess & Niple, Inc. 
 
 
 
 
 
 
 
 
 

December 2015 
 
 



 
 
 

 
 

 

 12/10/2015 Page i of i 
 

US-60/Grand Avenue TMP 
Loop 303 to Willetta Street 

 
 

Table of Contents 
 

List of Abbreviations 
 

1.0 Introduction and Background ........................................................................................................................................................... 1 
2.0 Existing Traffic Management Devices ............................................................................................................................................ 2 

2.1. Vehicle Detection ........................................................................................................................................................................ 2 
2.2. Emergency Vehicle Preemption (EVP) ................................................................................................................................. 2 
2.3. Closed Circuit Television (CCTV) Cameras ......................................................................................................................... 3 
2.4. Traffic Cabinets and Controllers ............................................................................................................................................ 4 
2.5. Interconnect .................................................................................................................................................................................. 4 
2.6. Dynamic Message Signs (DMS) ............................................................................................................................................. 4 
2.7. Other Devices ............................................................................................................................................................................... 4 

 
 

List of Tables 
 

Table 1 – Inventory of Existing Traffic Management Devices ...................................................................................................... 3 
 
 

List of Figures 
 

Figure 1 – Study Area .................................................................................................................................................................................. 1 
 

 



 
 
 

 
 

 

 12/10/2015 Page 1 of 4 
 

US-60/Grand Avenue TMP 
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1.0 Introduction and Background 

The United States Route 60 (US-60)/Grand Avenue Traffic Management Plan is being conducted by the 
Maricopa Association of Governments (MAG) in partnership with the Arizona Department of Transportation 
(ADOT), Maricopa County Department of Transportation (MCDOT), City of Surprise, City of El Mirage, Town of 
Youngtown, City of Peoria, City of Glendale, and City of Phoenix.  The corridor begins at the Traffic Interchange 
(TI) with State Route 303 Loop (SR-303L) in the City of Surprise and ends at the Willetta Street intersection in 
the City of Phoenix.  Figure 1 shows the study area. 
 

  
Figure 1 – Study Area 

 
MAG’s Intelligent Transportation System (ITS) Strategic Plan identified US-60/Grand Avenue as a Systematically 
Managed Arterial (SMART) corridor.  SMART Corridors provide an arterial link through an urban area passing 
through multiple jurisdictions and include a range of traffic management devices, such as traffic signals, 
controllers, vehicle sensors, vehicle preemption, CCTV cameras, and dynamic message boards, all operated and 
managed by controlling agencies.   
 
ADOT and Phoenix currently own and operate the traffic signals along the corridor, while the intersecting 
arterial street network is managed by the adjacent cities.  ADOT owns and operates signals between SR-303L 
and 51st Avenue/Bethany Home Road, inclusive, while Phoenix owns and maintains the remainder portion of 
the study corridor. 

In 2012 new traffic signal coordination timing plans were implemented to improve the flow of traffic along US-
60/Grand Avenue between 163rd Avenue and McDowell Road.  The AM peak, PM peak, and off peak (midday) 
periods were analyzed favoring southeast (inbound) progression during the AM peak, northwest (outbound) 
progression in PM peak, and balanced progression in both directions during the midday periods.  Changes to 
traffic signal cycle lengths, green times, offset values, and split lengths were made and resulted in increased 
average speed, reduced travel time, and  reduced number of stops facilitating an increase in average speed as 
well as a reduction in total delay, fuel consumption, and emissions.   
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2.0 Existing Traffic Management Devices 

The US-60/Grand Avenue study area includes 37 operating signalized intersections, summarized in Table 1.  
Within the corridor, ADOT and Phoenix have a functioning Traffic Operation Center (TOC) and Traffic 
Management Center (TMC), respectively. 
 
2.1. Vehicle Detection 

Twenty-seven of the signalized intersections use video detection systems.  These include all intersections west 
of Cotton Crossing, inclusive, and the intersection at Myrtle Avenue.  MCDOT (Sun City West), Surprise, El 
Mirage, Youngtown, Sun City, and Peoria have adopted the video detection systems.  Loop detectors are widely 
used for Glendale and Phoenix intersections in the study area.  In addition to loops, ITS Plus 3rd generation 
camera by ITS Plus Inc. is utilized at the Osborn Avenue/31st Avenue intersection in Phoenix due to difficulties 
of loop installation with the presence of the BNSF Railway railroad tracks. 
 
During the field review, it was identified that US-60/Grand Avenue intersection at Surprise Pavilions is un-
signalized; therefore, the installed video detection system was not in use.  Surprise verified that the signal was 
removed over six years ago and currently there are no plans to reinstall the signal.   
 
Video detection cameras were identified on all approaches at the US-60/Grand Avenue intersection at 51st 
Avenue/Bethany Home Road, which was inconsistent with data obtained from ADOT that indicated loops were 
used at this location.  
 
For current maintenance practices, ADOT is replacing failing loop and video vehicle detectors with thermal 
cameras. 
 
2.2. Emergency Vehicle Preemption (EVP) 

According to ADOT and Phoenix, the existing signalized intersections within the US-60/Grand Avenue study 
corridor are not currently using Emergency Vehicle Preemption (EVP) devices.  During field review, a total of 
four intersections equipped with EVP devices were identified: Mountain View Boulevard, Litchfield Road, Belle 
Grand Drive and 132nd Avenue.  All of these intersections are located within Surprise. There was also an EVP 
device at Towne Center Drive, which is within unincorporated Maricopa County.  According to Surprise, any EVP 
equipment in place may have been installed by ADOT and is maintained by ADOT. 
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2.3. Closed Circuit Television (CCTV) Cameras 

One CCTV cameras is located at Myrtle Avenue and a CCTV camera at 
Northern Avenue was installed, but later removed.  
According to ADOT, bandwidth limitations prevented 
communication with the ADOT TOC for both CCTV 
cameras.  

Phoenix has four cameras (pictured) located at 35th 
Avenue/Indian School Road, Osborn Road, Encanto 
Boulevard, and McDowell Road.  The cameras are 
connected to the Phoenix TMC via radio.   

2.4. Traffic Cabinets and Controllers 

ADOT and Phoenix use NEMA TS2 type traffic control cabinets within the study corridor.   

Traffic signal controllers used within the corridor are listed in Table 1.  All existing ASC/2 controllers owned by 
ADOT are being upgraded to the Cobalt type controllers as Econolite no longer manufactures ASC/2 
controllers. 

Econolite’s traffic signal controllers are used within the corridor.  Phoenix uses ASC 2 controllers operating 
under version 1.12 software.  TransSuite by TransCore is being used by ADOT TOC and Phoenix TMC to 
communicate with the signals remotely. 

Table 1 – Inventory of Existing Traffic Management Devices 
Intersection with 

US-60/Grand Avenue 
Operating 

Agency 
Jurisdictional 

Boundary 
Detection Controller 

Platform 
CCTV 

SR-303L ADOT Maricopa Cnty Video Cobalt - 
Sunrise Boulevard/RH Johnson Blvd ADOT Surprise Video Cobalt - 
Reems Road/Meeker Blvd ADOT Maricopa Cnty Video ASC/2 - 
Parkview Place ADOT Surprise Video ASC/2 - 
Surprise Pavilions  (Signal removed) ADOT Surprise Video Not in use - 
Mountain View Blvd ADOT Surprise Video ASC/2 - 
Litchfield Road ADOT Surprise Video ASC/2 - 
Towne Center Drive ADOT Maricopa Cnty Video Cobalt - 
Bell Road ADOT Surprise Video ASC/2 - 
Belle Grande Drive ADOT Surprise Video ASC/2 - 
132nd Avenue (Not in use) ADOT Surprise Not In Use - - 
Dysart Road ADOT Surprise Video Cobalt - 
Greenway St ADOT El Mirage Video ASC/2 - 
Primrose St ADOT El Mirage Video ASC/2 - 
Thompson Ranch Road ADOT El Mirage Video ASC/2 - 
113th Avenue ADOT Youngtown Video ASC/2 - 
111th Avenue ADOT Maricopa Cnty Video ASC/2 - 
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Intersection with 
US-60/Grand Avenue 

Operating 
Agency 

Jurisdictional 
Boundary 

Detection Controller 
Platform 

CCTV 

107th Avenue/Del Webb Blvd ADOT Maricopa Cnty Video ASC/2 - 
103rd Avenue ADOT Maricopa Cnty Video ASC/2 - 
99th Avenue ADOT Maricopa Cnty Video ASC/2 - 
SR-101L South On-Ramp ADOT Maricopa Cnty Video Cobalt - 
SR-101L North Off-Ramp ADOT Maricopa Cnty Video Cobalt - 
91st Avenue ADOT Peoria Video ASC/2 - 
85th Avenue ADOT Peoria Video ASC/2 - 
Peoria Avenue ADOT Peoria Video ASC/2 - 
83rd Avenue ADOT Peoria Video ASC/2 - 
Cotton Crossing ADOT Peoria Video ASC/2 - 
75th Avenue/Olive Avenue ADOT Maricopa Cnty Loop ASC/2 - 
Royal Palm ADOT Glendale Loop ASC/2 - 
67th Avenue/Northern Avenue ADOT Glendale Loop ASC/2 Yes 
Myrtle Avenue ADOT Glendale Video ASC/3 Yes 
57th Drive ADOT Glendale Loops ASC/2 - 
51st Avenue/Bethany Home Road ADOT Glendale Video ASC/2 - 
35th Avenue/Indian School Road Phoenix Phoenix Loops ASC/2 Yes 
33rd Avenue Phoenix Phoenix Loops ASC/2 - 
Osborn Road/31st Avenue Phoenix Phoenix Loops ASC/2 - 
Osborn Road Phoenix Phoenix Loops/Camera ITS  ASC/2 Yes 
Encanto Blvd Phoenix Phoenix Loops ASC/2 Yes 
19th Avenue/McDowell Road Phoenix Phoenix Loops ASC/2 Yes 

 
2.5. Interconnect 

Phoenix uses Tropos Radios (pictured) for traffic signal interconnect.  This 
equipment is approximately five years old. According to Phoenix, their signal 
equipment is communicating to Phoenix TMC; however, none of the signals 
operated by Phoenix are in communication with ADOT TOC.   

ADOT uses wireless Ethernet radios (pictured) for their traffic signal 
interconnect.  According to ADOT, the only fiber optic cable installed 
within the study corridor is at the intersection with SR-101L.  This location 
is also the gateway from radio to fiber.  

2.6. Dynamic Message Sign (DMS) 

There are no Dynamic Message Sign (DMS) devices within the corridor. 

2.7. Other Devices 

A Redflex speed camera was identified at Primrose Street.  The camera is 
operated by El Mirage; it is currently in use with no plans to remove it.   
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1.0 Introduction and Purpose 

The United States Route 60 (US-60)/Grand Avenue Traffic Management Plan (TMP) is being conducted by the 
Maricopa Association of Governments (MAG) in partnership with the Arizona Department of Transportation 
(ADOT), Maricopa County Department of Transportation (MCDOT), City of Surprise (Surprise), City of El Mirage 
(El Mirage), Town of Youngtown (Youngtown), City of Peoria (Peoria), City of Glendale (Glendale), and City of 
Phoenix (Phoenix). The purpose of the project is to develop a Traffic Management and Operations Plan that will 
identify:  

 Infrastructure improvements necessary to create the Intelligent Transportation Systems (ITS) traffic 
management infrastructure across multiple jurisdictions within the corridor; and 

 An overall Concept of Operations which describes in detail how this corridor is/will be managed and 
operated utilizing ITS infrastructure and the roles and responsibilities of jurisdictions within the corridor. 

1.1. Purpose of This Paper 

This paper is the second in a series of four US-60/Grand Avenue TMP documents; it was prepared to identify 
current traffic management functions, services and responsibilities, and establish desired priorities for short, 
medium and long-term goals in coordination with ADOT and other agencies along the corridor. The first US-
60/Grand Avenue TMP document provides an inventory of existing traffic management infrastructure. 

This Concept of Operations establishes operational processes for managing the study corridor and addresses 
lines of communication between ADOT’s and other agencies’ traffic management facilities and law 
enforcement. Although ADOT is the lead agency along US-60/Grand Avenue, interagency cooperation and 
collaboration will be necessary for an Integrated Corridor Management (ICM) approach.  

1.2. Study Area 

The US-60/Grand Avenue study corridor, shown in Figure 1, begins at the Traffic Interchange (TI) with State 
Route 303 Loop (SR-303L) in Surprise at reference marker 138.051 (expressed in miles) and ends at the Willetta 
Street intersection in Phoenix at US-60X reference marker 161.880 (expressed in miles). The 24-mile corridor is 
oriented northwest-southeast, and passes through portions of Surprise, El Mirage, Youngtown, Peoria, 
Glendale, Phoenix, and unincorporated Maricopa County. 

US-60/Grand Avenue is a regionally significant six-lane roadway that is part of the National Highway System 
(NHS). It serves as a vital link connecting four important regional freeways: I-10, I-17, SR-101L, and SR-303L. 
US-60/Grand Avenue extends north to the Town of Wickenburg, where it turns west to western Arizona and 
California. In Wickenburg, US-60/Grand Avenue connects with US-93, which is the primary link to northwestern 
Arizona and Nevada from the Phoenix metropolitan area. 
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Figure 1 – Study Area Map 

 

1.3. Key Agencies, Stakeholders 

This Concept of Operation was developed with involvement and input from the following stakeholders: 

 MAG – Regional Coordination; 

 ADOT – Transportation Systems Management and Operations (TSMO) Division, Traffic Operations 
Center (TOC), Arizona Local Emergency Response Teams (ALERT), Traffic Signals and Maintenance;  

 Arizona Department of Public Safety (AZDPS) – Highway Patrol Incident Management; 

 MCDOT – Transportation Systems Management Division, Regional Emergency Action Coordinating 
Team (REACT) Incident Management; and 

 Municipalities – Surprise, El Mirage, Youngtown, Peoria, Glendale, and Phoenix. 
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2.0 Study Area Issues 

Three primary sources of information served as the basis to identify issues that will be addressed by this study: 

 Field research; 

 MAG US-60/Grand Avenue Corridor Optimization, Access Management Plan, and System Study 
(COMPASS) – Loop 303 to Interstate 10, completed in 2015; and 

 US-60/Grand Avenue TMP stakeholders. 

2.1. Field Research 

At the outset of this US-60/Grand Avenue TMP, an inventory of existing traffic management infrastructure was 
prepared at the end of 2015 that details the following: 

 Vehicle detection; 

 Emergency vehicle preemption (EVP); 

 Closed Circuit Television (CCTV) cameras; 

 Traffic cabinets and controllers; 

 Interconnects; and 

 Other devices. 

The findings of this review indicate that ITS infrastructure is present, but limited, and the system is unreliable. 

2.2. US-60/Grand Avenue COMPASS (2015) 

The MAG US-60/Grand Avenue COMPASS, completed in 2015 was conducted to identify a long-term solution 
for accommodating travel demand and adjacent property access, establish operating principles to improve the 
effectiveness of traffic operations, and prepare an Access Management Plan that provides a detailed milepost-
by-milepost description of adjacent property access along the US-60/Grand Avenue corridor. The underlying 
premise of the study is that ownership and maintenance responsibilities of the US-60/Grand Avenue corridor 
will remain with ADOT. A brief summary of relevant elements is provided below. 

2.2.1. Traffic Operations 

Roadway Segment Traffic Operations – Based on the 2008 MAG conformity run travel demand model, the 
entire Study Area operates at a Quality/Level of Service (Q/LOS) of C or better in the existing condition, except 
for the following segments: 

 Thunderbird Road to 111th Avenue – Operates at a Q/LOS F; and 

 99th Avenue to SR-101L – Operates at a Q/LOS F. 
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Based on two 2035 MAG travel demand models evaluated (projected population using the 2026 RTP network 
and adjusted 8 million population using the 2026 RTP network), multiple segments within the corridor are 
projected to operate at Q/LOS F. Key segments include: 

 SR-303L to Bell Road; 

 Thunderbird Road to SR-101L; and 

 Northern Avenue to Indian School Road. 

Intersection Traffic Operations – Based on the 2012 modeling results prepared and provided by MAG for the 
AM and PM peak periods, half of the intersections (twelve out of twenty-four) within the Study Area operate at 
LOS D or better during both AM and PM peak periods. 

However, as forecast volumes increase throughout the corridor for both 2035 AM and PM peak period 
scenarios, all intersections operate at LOS E or F, except the following:  

 Reems Road (City of Surprise/Sun City West) - Operates at LOS C during AM and LOS D during PM; 

 Greenway Blvd (City of El Mirage/City of Surprise) - Operates at LOS C during AM and PM; 

 Acoma Drive (City of El Mirage) - Operates at LOS D during AM and PM; 

 Santa Fe Drive (City of El Mirage) - Operates at LOS C during AM and LOS B PM; and 

 Primrose Street (City of El Mirage) - Operates at LOS D during AM and PM. 

2.2.2. Crash History 

The crash evaluation was conducted based on 2009 to 2011 data. During this period, the Study Area as a whole 
had 2,319 crashes. The yearly totals were steady from year to year, with 773 crashes in 2009, 774 in 2010, and 
772 in 2011. Over 80% of the crashes in the study area occurred at intersections, with the majority of those at 
regular four-leg intersections. A downward trend was identified of non-intersection related crashes along the 
corridor and an upward trend of three, five, and six-leg intersection related crashes. No adverse lighting or 
weather patterns were identified, as 74% of the crashes in the study area occurred during daylight conditions, 
and 89% occurred under clear skies.  

Crash severity was also consistent across the three year period, with only 4% involving incapacitating or fatal 
injuries, which is lower than the statewide average of 10%. A summary is provided below in Table 1. 

Table 1 – Crash Severity Summary  
Crash Severity  2009 2010 2011 Total % 

Fatal 5 4 4 1 
Incapacitating Injury 23 19 17 3 
Non-Incapacitating Injury 84 86 87 11 
Possible Injury 130 137 132 17 
Property Damage Only 531 528 532 69 
Total 773 773 774  
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There were a total of 20 rail-related crashes along the US-60/Grand Avenue corridor, with no associated 
fatalities and 24 pedestrian and bicycle related crashes, two of which resulted in fatalities.  
 
Six high crash locations were identified. Each of these intersections had a total of 80 or more crashes in the 
three year period.  

 Bell Road; 

 Thompson Ranch Road; 

 111th Avenue; 

 91st Avenue; 

 75th Avenue; and 

 Bethany Home Road. 

The primary crash type at these six intersections was rear-end crashes, accounting for almost 60% of the total 
intersection crashes. Many of these rear-end crashes were vehicles stopped in traffic approaching the 
intersections, which can signify congestion along the corridor. The second leading crash type at these 
intersections is same direction sideswipe crashes, just under 18%. Most of these crashes occurred when drivers 
were attempting to change lanes near an intersection. 
 
The five roadway segments with the highest number of crashes were identified. These sections each had a total 
of 30 or more crashes in the three year period.  

 Mile 141 (MP 141 to MP 142) – Reems Road to Litchfield Road; 

 Mile 146 (MP 146 to MP 147) – Olive Street to 107th Avenue; 

 Mile 147 (MP 147 to MP 148) – 107th Avenue to 101st Avenue; 

 Mile 148 (MP 148 to MP 149) – 101st Avenue to SR-101L; and 

 Mile 158 (MP 158 to MP 159) – 41st Avenue to 35th Avenue/Indian School Road. 

The primary crash type throughout these sections was rear-end crashes, accounting for almost 64% of the total 
crashes. This typically signifies either congestion or access management issues along the corridor. 

2.2.3. Study Recommendations 

A wide variety of needs were identified; the following recommendations were made: 

 Revised intersection geometry and new grade separated traffic interchanges; 

 Developed signing guidelines and the need for ITS improvements; 
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 Continued support for commuter rail; and 

 Created an access management approach and plan. 

2.3. Stakeholder Identified Needs 

US-60/Grand Avenue TMP stakeholder engagement identified a variety of issues and needs along the Study 
Area. These are outlined in the sections below. 

2.3.1. Data Collection 

Currently, ADOT and Phoenix lack data collection methods that provide real-time information about the 
corridor. Data collection is important in allowing the agencies to efficiently plan for high traffic volumes and 
unexpected events such as crashes and inclement weather.  

2.3.2. ITS Infrastructure Improvements 

The ITS infrastructure along the corridor is owned by ADOT and Phoenix. Of the infrastructure available, much 
is unreliable and inconsistent. For example, CCTV cameras lack the sufficient bandwidth to connect to the 
ADOT TOC and there are no Dynamic Message Sings (DMS) to facilitate communication to the public.  

2.3.3. Signal Timing Progression 

In 2012, coordination timing plans were developed and implemented to improve the flow of traffic along US-
60/Grand Avenue between 163rd Avenue and McDowell Road. The AM peak, PM peak, and off peak (midday) 
periods were analyzed favoring eastbound (inbound) progression during the AM peak, westbound (outbound) 
progression in PM peak, and balanced progression in both directions during the midday periods. Changes to 
traffic signal cycle lengths, green times, offset values, and split lengths were made and resulted in increased 
average speed and reduced travel time, fuel consumption, and emissions. There is a MAG Traffic Signal 
Optimization Program project along US-60/Grand Avenue, from SR-101L to 51st Avenue, planned for 2017 to 
review the timing plans. 

2.3.4. EVP and Traffic Signal Preemption at Railroad Crossings 

There are five intersections along US-60/Grand Avenue equipped with EVP devices. There are four intersections 
with EVP devices within Surprise, including Mountain View Boulevard, Litchfield Road, Belle Grand Drive, and 
132nd Avenue. Neither ADOT nor Surprise assume ownership of these EVP devices. The last EVP device is 
located at Towne Center Drive within unincorporated Maricopa County. MAG noted that incident response 
times through the corridor are above the national average which is likely caused by a lack of preemption. 
Surprise currently has an Intergovernmental Agreement (IGA) with ADOT to enter ADOT right-of-way and 
install additional EVP devices.  

ADOT does not currently maintain preemption equipment. In addition, there is uncertainty between ADOT and 
the local agencies as to whom the responsible party is when preemption equipment fails. 
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2.3.5. Adaptive Signal Control 

While the corridor is equipped with vehicle detection devices, it lacks an adaptive signal control system. 
Adaptive signal control would allow the signal timing of the corridor to adapt to real-time events such as 
crashes, special events, and weather.  

2.3.6. Bicycle, Pedestrian, and Transit Accommodations 

Bicycle, pedestrian, and transit facilities along US-60/Grand Avenue are limited; however, the corridor is 
planned to be redeveloped with continuous sidewalks and increased transit, ultimately including commuter rail. 

2.3.7. Transit Signal Priority 

The 2010 MAG Grand Avenue Commuter Rail Corridor Development Plan identified commuter rail as the 
preferred long-term transit option along US-60/Grand Avenue and was carried forward in the US-60/Grand 
Avenue COMPASS project. These plans identify the current planning conditions for transit along US-60/Grand 
Avenue.  

Valley Metro is conducting the Grand Avenue Transit Feasibility Study to make recommendations for the 
express and high capacity transit along the corridor for the short (2020) and mid-term (2026) horizons. These 
recommendations were developed to increase the number of transit users and to be able to support the long-
term (2035) recommendation for commuter rail along US-60/Grand Avenue. The Grand Avenue Transit 
Feasibility Study identified transit signal priority as part of the mid-term recommendations to prepare for the 
implementation of commuter rail. 

2.3.8. Planned Construction Coordination 

There are on-going and planned improvements along US-60/Grand Avenue that affect the operations of the 
corridor. The construction on US-60/Grand Avenue at Bell Road is an example of efficient coordination 
between ADOT and MCDOT, minimizing delays on both corridors and identifying detours routes.  

2.3.9. Connected Vehicle Infrastructure 

Connected vehicle technology is emerging with an increase in test beds throughout the nation. Although it is 
not expected that improvements be made now, a consideration must be made for inclusion of connected 
vehicle infrastructure in future plans. Current applications by MCDOT, for example, include the SMARTDrive 
Program, National Signal Phase and Timing (SPaT) Challenge, and Anthem Test Bed Multi-Modal Intelligent 
Traffic Signal System (MMITSS).  

2.3.10. Intergovernmental Agreements 

Currently, IGAs are in place between ADOT, Phoenix, and MCDOT for traffic management and operations. The 
IGAs, which are included in Appendix TM2-1, allow the partners to mutually develop ICM projects and share 
ITS infrastructure. Surprise has developed an IGA with ADOT for EVP devices within the US-60/Grand Avenue 
corridor. 

 



 

03/29/2017  Page 8 of 27 

US-60/Grand Avenue TMP 
Loop 303 to Willetta Street 

Concept of Operations 

3.0 Existing Corridor Management 

The inventory of existing traffic management infrastructure was documented in the first paper completed at 
the end of 2015 for this study. Information, such as devices within the study area, type of hardware (if known), 
and jurisdictional ownership was documented. Generally, with the exception of the recently completed ADOT 
project (888 MA 000 H8343 01C) and recently installed Phoenix surveillance devices, the traffic control 
infrastructure is inconsistent and incomplete. The following sections outline the current operating procedures 
for the corridor. 

3.1. Corridor Operations 

ADOT owns, maintains, and operates US-60/Grand Avenue throughout the study corridor, with one exception 
of traffic management infrastructure. ADOT owns, maintains, and operates traffic management infrastructure 
between SR-303L and Camelback Road/43rd Avenue, which is illustrated in Figure 2 as Segment A. Phoenix 
owns, maintains, and operates the traffic management infrastructure between Camelback Road/43rd Avenue 
and Willetta Street, which is illustrated on Figure 2 as Segment B. The US-60/Grand Avenue intersection at 
Camelback Road/43rd Avenue is a grade-separated TI and does not have a traffic signal on US-60/Grand 
Avenue. 

Figure 2 – Existing Corridor Operations 

 

Adjacent agencies along US-60/Grand Avenue include MCDOT, Surprise, El Mirage, Youngtown, Peoria, and 
Glendale. These agencies do not own any infrastructure along the corridor but have ownership or jurisdictional 
control of the intersecting roads.  

3.2. Services, Roles and Responsibilities 

Although US-60/Grand Avenue crosses multiple jurisdictions, only ADOT and Phoenix have assumed 
responsibility for operation and maintenance. Table 2 identifies primary agency roles and responsibilities by 
jurisdiction and facility along the US-60/Grand Avenue corridor.  
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Table 2 – Primary Agency Roles and Responsibilities 
Jurisdiction/Agency Facility Roles and Responsibilities 

ADOT Traffic Operations Center Traffic device management 

 Traffic and Electrical 
Operations 

Traffic signal equipment maintenance  
Traffic device management 
TransSuite traffic signal control 

Phoenix Traffic Management 
Center  

Traffic signal plans 
TransSuite traffic signal control 

 Maintenance Maintenance 

 
Table 3 identifies the roles and responsibilities of the jurisdictions adjacent to the US-60/Grand Avenue 
corridor for informational purposes. 

Table 3 – Adjacent Agency Roles and Responsibilities 
Jurisdiction/Agency Facility Roles and Responsibilities 

Maricopa County 
(MCDOT) 

Traffic Management 
Center 

Traffic management, coordination with regional 
TOC/TMCs, device and system managements, 
system integration support, traveler information, 
REACT, Regional Archived Data System (RADS), 
Advanced Traffic Performance Measures  

Surprise Traffic Management 
Center 

Coordination with neighboring jurisdictions TMCs 

El Mirage No Traffic Management 
Center 

 

Youngtown No Traffic Management 
Center 

 

Peoria Traffic Management 
Center 

Device Management, coordination with 
neighboring jurisdictions TMCs 

Glendale Traffic Management 
Center 

Operations 
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Six out of eight jurisdictions have their own TOC/Traffic Management Center (TMC), provide incident 
management services, and operate on different systems and schedules. Table 4 identifies the primary agency 
operating hours and locations of the facilities used to operate and maintain US-60/Grand Avenue by 
jurisdiction. 

Table 4 – Primary Agency Facility Operating Hours and Location 
Jurisdiction Facility Hours/Days Location 

ADOT Traffic Operations Center 24/7/365 2302 W Durango St 
Phoenix, AZ 85009 

Traffic and Electrical 
Operations 

 2302 W Durango St 
Phoenix, AZ 85009 

Phoenix Traffic Management 
Center  

6:00AM – 6:00PM 
Monday-Friday 

200 W Washington St 
Phoenix, AZ 85003 

Maintenance 24/7/365 

 

200 W Washington St 
Phoenix, AZ 85003 

 
Table 5 identifies the facility operating hours and locations of the jurisdictions adjacent to the US-60/Grand 
Avenue corridor for informational purposes.  

Table 5 – Adjacent Jurisdictions Facility Operating Hours and Locations 
Jurisdiction Facility Hours/Days Location 

Maricopa County 
(MCDOT) 

Traffic Management 
Center 

6:00AM – 6:00PM 
Monday-Friday 

2919 W Durango St 
Phoenix, AZ 85007 

Surprise Traffic Management 
Center 

8:00AM – 5:00PM 
Monday-Friday 

14250 W. Statler Plz Ste 101 
Surprise, AZ 85374 

El Mirage No Traffic Management 
Center 

  

Youngtown 
No Traffic Management 
Center 

  

Peoria Traffic Management 
Center 

6:00AM – 6:00PM 
Monday-Friday 

9875 N. 85th Ave  
Peoria, AZ 85345 

Glendale  Traffic Management 
Center 

6:00AM – 6:00PM 
Monday-Friday 

9658 N. 59th Ave 
Glendale, AZ 85301 
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3.3. Corridor Systems  

3.3.1. Traffic Control Infrastructure 

US-60/Grand Avenue is operated from the individual agency central traffic control locations, the ADOT TOC 
and Phoenix TMC. Econolite traffic signal controllers are used within the corridor. ADOT maintained traffic 
signals are interconnected using wireless Ethernet radios. ADOT indicated communication issues occur due to 
the distance the information has to travel to the TOC. Bandwidth limitations hinder communication between 
the CCTV camera at Myrtle Avenue and the ADOT TOC; although the CCTV camera at Myrtle is functioning, 
improvements to the bandwidth would improve the functionality and reliability of the CCTV camera. Phoenix 
maintained traffic signals are interconnected using Tropos Radios. 

TransSuite by TransCore is being used by the ADOT TOC and Phoenix TMC to manage the traffic signals 
remotely. The four Phoenix CCTV cameras are connected to the TMC via wireless technology and allow for 
surveillance of the corridor within Phoenix jurisdiction during business hours. While ADOT has access to the 
Phoenix CCTV video feed through the MAG Regional Community Network (RCN) for surveillance after business 
hours, ADOT is not able to control the Pan-Tilt-Zoom (PTZ) functionality of the cameras. Table 6 summarizes 
the current operating scenario during and after business hours as identified in Table 4.  

Table 6 – Current Operating Scenario 
 Phoenix TMC ADOT TOC 

Business Hours • Corridor surveillance 
• PTZ control (Phoenix cameras) 
• Own traffic signals within 

jurisdiction 
• No pre-established traffic signal 

plans for incident management 

• No corridor surveillance 
• No PTZ control (Phoenix cameras) 
• Own remaining traffic signals on 

US-60/Grand Avenue 
• No pre-established traffic signal 

plans for incident management 
After Hours • Closed • Corridor surveillance 

• No PTZ control (Phoenix cameras) 
• Own remaining traffic signals on 

US-60/Grand Avenue  
• No pre-established traffic signal 

plans for incident management 
(including inability to change 
Phoenix signal plans) 

 
Twenty-seven of the thirty-seven signalized intersections in the US-60/Grand Avenue corridor use video 
detection systems; MCDOT, Surprise, El Mirage, Youngtown, and Peoria have adopted video detection systems. 
Loop detectors are widely used for Glendale and Phoenix intersections adjacent to the study area. In addition 
to loop detectors, an ITS Plus 3rd generation camera by ITS Plus Inc. is deployed at the Osborn Avenue/31st 
Avenue intersection in Phoenix due to the difficulties of loop installation at the BNSF Railway railroad tracks. 

All agencies along US-60/Grand Avenue are part of the MAG RCN, which provides high-speed optical fiber 
based communications to exchange video and data within the region; however, it is limited within the corridor. 
The data exchanged, where available, includes video footage from CCTV cameras and traffic signal timing 
information. Table 7 lists the existing devices along the corridor by owner.  
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Table 7 – Infrastructure Ownership 
Jurisdiction Device Type Device Location 

ADOT Traffic Signals 31 locations (Loop 303 to 51st Ave/Bethany 
Home Rd) 

 CCTV Myrtle 
67th Ave/Northern Ave (removed) 

 Vehicle Detection Video, Loops 

 Fiber 91st Avenue 
Bell Rd (under construction) 

Phoenix Traffic Signals 6 locations (35th Ave/Indian School Rd to 19th 
Ave/McDowell Rd)  

 CCTV 35th Ave/Indian School Rd 
Osborn Rd 
Encanto Blvd 
19th Ave/McDowell Rd 

 Vehicle Detection Video, Loops 

 Fiber None 

 
3.4. Contacts 

Table 8 lists the contact information for the various facilities of the primary agencies.  

Table 8 – Primary Agency Contacts 
Jurisdiction Facility Contact Person Phone/Email 

 
TOC Steve Ramsey 

Traffic Management 
(602) 712-8878 
sramsey@azdot.gov 

ADOT Traffic Signals Mark Poppe 
Systems Maintenance 

(602) 359-2277 
mpoppe@azdot.gov 

ALERT Craig Cornwell 
Operations Roadway 
Superintendant 

(602) 712-7980 
ccornwell@azdot.gov  

Phoenix 
TMC Bruce Littleton 

Traffic Engineer Manager 
(602) 262-4690 
bruce.littleton@phoenix.gov 

 

mailto:sramsey@azdot.gov
mailto:mpoppe@azdot.gov
mailto:ccornwell@azdot.gov
mailto:bruce.littleton@phoenix.gov
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Table 9 lists the contact information for the various facilities of jurisdictions adjacent to the US-60/Grand 
Avenue corridor for informational purposes. 

Table 9 – Adjacent Agency Contacts 
Jurisdiction Facility Contact Person Phone/Email 

Maricopa County 
(MCDOT) 

TMC Faisal Saleem 
ITS Branch Manager 

(602)506-1241 
faisalsaleem@mail.maricopa.gov  

REACT Barbara Hauser 
REACT Manager 

(602) 506-6218 
BarbaraHauser@mail.maricopa.gov 

Surprise 
TMC/Signals Albert Garcia 

ITS Operations 
(623) 222-1733 
albert.garcia@surpriseaz.gov 

El Mirage 
N/A Bryce Christo 

Civil Engineer 
(623) 876-2974 
bchristo@cityofelmirage.org  

Youngtown 
N/A Grant Anderson 

Town Engineer 
(602) 319-6368 
ganderson@willdan.com 

Peoria 
TMC/Signals Steve McKenzie 

ITS Engineer 
(623) 773-7994 
Steve.McKenzie@peoriaaz.gov 

Glendale 
TMC/Signals Allan Galicia 

ITS Analyst 
(623) 930-2940 
agalicia@glendaleaz.com 

 

  

mailto:faisalsaleem@mail.maricopa.gov
mailto:BarbaraHauser@mail.maricopa.gov
mailto:albert.garcia@surpriseaz.gov
mailto:bchristo@cityofelmirage.org
mailto:ganderson@willdan.com
mailto:Steve.McKenzie@peoriaaz.gov
mailto:agalicia@glendaleaz.com


 

03/29/2017  Page 14 of 27 

US-60/Grand Avenue TMP 
Loop 303 to Willetta Street 

Concept of Operations 

4.0 Planned Corridor Management 

4.1. Services, Roles and Responsibilities 

The premise of the MAG US-60/Grand Avenue COMPASS was that ADOT will continue ownership and 
maintenance of the US-60/Grand Avenue corridor. During the initial phases of the TMP, there was no benefit or 
interest identified by ADOT or Phoenix to turn control of the Phoenix owned and maintained traffic signals over 
to ADOT in the short-term. The long-term goal is for ADOT to assume ownership and maintenance 
responsibilities for all remaining non-ADOT traffic signals in the study area once the MAG US-60/Grand Avenue 
COMPASS recommendations are implemented. Future operations and maintenance of the traffic signals will be 
dependent on the nature of future improvements at each location. It is agreed local agency partners will 
maintain all traffic signals along the US-60/Grand Avenue corridor that are grade separated from the US-
60/Grand Avenue mainline, e.g. the newly reconstructed Bell Road grade separation, Glendale Avenue/59th 
Avenue, and US-60/Grand Avenue ramp terminals at 27th Avenue.  

4.2. Identification of Needs 

Traffic operation and control needs were identified by the study stakeholders for short-, medium-, and long-
term planning horizons based on the existing conditions presented in Section 2.0. Short-term needs include 
those within the next five years. Medium-terms needs were identified as longer term items for the corridor in 
its current geometric configuration. Long-term needs include those beyond a 20 year horizon required to 
accommodate the US-60/Grand Avenue COMPASS recommendations, such as new grade-separated TIs and 
commuter rail. 

4.2.1. Short-Term Needs 

 Data Collection 

There is a need to improve data collection to allow agencies to be better aware of the daily traffic patterns 
along the corridor and adjust traffic control measures as needed. Enhanced data collection, such as traffic 
volumes, speeds, travel times, and origins-destinations, will facilitate improved operations and performance 
measure reporting, including advanced traffic signal performance measures.  

There is a need to identify and collect performance measures that are meaningful to the traveling public and 
the various agency stakeholders. ADOT will be tasked to manage US-60/Grand Avenue through several political 
jurisdictions. To perform effectively, ADOT must first have customer and stakeholder consensus on desired 
outcome performance measures related to safety, mobility, and access. 

 Signal Timing Progression 

There is a need to monitor and continue adjusting traffic signal timing to maintain progression along the US-
60/Grand Avenue corridor and to enhance operational efficiency across the various jurisdictions. Timing plans 
should be updated every three to five years, adjusted for population growth and capacity needs, to maintain 
efficient corridor operations. Specific signal timing plans should be developed by ADOT and Phoenix for 
incident management. These should be coordinated with the adjacent agencies to provide an effective 
transportation system. 
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In addition, it is necessary to set a single time source to develop signal timing plans. ADOT and the Phoenix will 
need to coordinate signal timing progression plans to create a consistent corridor from SR-303L to Willetta 
Street. Coordinated signal timing progression will allow for a reduction in total delay and increased average 
speed. 

 EVP and Traffic Signal Preemption at Railroad Crossings 

There is a need for additional EVP devices and traffic signal preemption along US-60/Grand Avenue. EVP 
devices would aid incident management allowing emergency services to arrive at the incident with reduced 
response times. The agencies adjacent to the study corridor have deployed different EVP technology.  Future 
EVP deployment should provide an interoperable solution, such that all responders are capable of activating 
preemption regardless of agency boundaries. The ADOT Traffic Engineering Guidelines and Processes should be 
reviewed and considered with future EVP deployment. 

There is also a need for railroad preemption along the corridor. The BNSF Railway has tracks that run adjacent 
to US-60/Grand Avenue and often creates delays for drivers. A coordinated system may allow the railroad to 
travel through the corridor with reduced stops and would help eliminate the congestion created when trains 
stop and block intersections.  

 IGA Agreement Development 

There is a need to develop new IGAs or amendments to existing IGAs for EVP devices. IGAs will clarify agency 
roles and provide permission to local agencies to access and maintain EVP devices. The IGA between Surprise 
and ADOT was used to develop a template IGA, included as Appendix TM2-2, for other cities to use for new 
EVP devices. 

Depending on the ultimate ITS configuration, a new IGA amendment(s) would need to be developed for traffic 
management and operations. The new IGA amendment(s) would include agreements for items such as full 
access and control of other agency CCTV cameras for the primary agency, implementation of traffic signal 
timing plans, maintenance and operation of preemption equipment, and a traffic incident management 
response strategy that supports the goals of all jurisdictions.  

 Bicycle, Pedestrian, and Transit Accommodations 

There is a need to evaluate traffic signals to accommodate bicycle and pedestrian movements, including their 
access to transit along US-60/Grand Avenue. Data collection of bicycle and pedestrian traffic may be warranted 
to facilitate the multimodal redevelopment of the corridor. This information will facilitate planning for various 
modes of transportation. 

  Planned Construction Coordination 

There is a need for planned construction coordination among the agencies to align construction schedules, 
avoid unnecessary costs, and maintain the operational efficiency of the corridor; it will be critical to coordinate 
planned construction to complete projects in a timely manner and provide cost saving opportunities. With the 
many improvements coming to US-60/Grand Avenue, including wireless communication, installation of traffic 
management devices, and roadway improvements, coordination of construction activities will be necessary to 
reduce impacts to the capacity of the roadway network. 
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 Safety Considerations 

There is a need to consider safety in identifying and implementing improvements along the corridor. 
Implementing the MAG US-60/Grand Avenue COMPASS recommendations, along with those listed herein, are 
anticipated to improve corridor safety. 

The state of practice for road safety management is changing with the increased use of methods found in the 
AASHTO Highway Safety Manual (HSM). The HSM provides more statistically robust methods for: (1) assessing 
existing safety performance, (2) estimating expected reduction in crashes associated with proposed safety 
countermeasures, and (3) evaluating the safety effect of implemented changes. US-60/Grand Avenue is 
somewhat unique with respect to facility type. Therefore, the various intersections and segments may not be 
amenable to the application of the “site type” Safety Performance Functions (SPF)s found in the HSM or 
elsewhere. As part of the overall management of US-60/Grand Avenue, it will be important to have a sound 
safety management component. This may require the development of US-60/Grand Avenue specific SPFs 
following the Federal Highway Administration (FHWA) guide: A How-to Guidebook for States Developing 
Jurisdiction-Specific SPFs.  

A recommended incident management process is part of this plan and will help address the safety concerns 
along US-60/Grand Avenue.  

4.2.2. Mid-Term Needs 

 ITS Infrastructure Improvements 

ITS infrastructure is limited along the US-60/Grand Avenue corridor. Project stakeholders expressed the desire 
to expand existing communications and data collection along the corridor to aid with operations and 
management. 

Communications – There is a need to install a new communication system to improve video and traffic control 
device management capabilities. The new system should improve existing radio communications, expand the 
use of fiber optic communication along the corridor, and connect to the RCN wherever possible. 

Devices – There is a need to install new CCTV cameras to verify the traffic conditions and facilitate incident 
management. Camera spacing should be at about one-half to three-quarters of a mile to be able to view the 
entire roadway geometry and avoid obstructions. The cameras will need to have low light capabilities or 
lighting will have to be improved along the corridor for night conditions. The addition of CCTV cameras would 
allow ADOT and Phoenix to monitor the corridor more efficiently, identify incidents rapidly, and respond to 
incidents more effectively.  

There is a need to install new DMS at strategic locations along the 24-mile long corridor as a means of 
communicating with the traveling public. The ADOT Statewide Dynamic Message Sign Masterplan Guidelines for 
Location and Placement of Permanent DMS identified locations for DMS along the corridor. DMS would provide 
the traveling public with traffic updates and estimated travel times along the corridor. In addition, DMS would 
aid with incident management to warn drivers of a crash ahead and inform them to select an alternate route if 
necessary. 
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 Adaptive Signal Control 

Adaptive traffic signal control should be explored for the corridor to respond to changing traffic demand 
throughout the weekday.  In areas of the corridor where there is no predominate direction of traffic, an 
adaptive system might benefit operations in minimizing delay.  Study of an adaptive system would need to 
consider local agency input for coordination. 

4.2.3. Long-Term Needs 

 Transit Signal Priority 

There is a need to implement transit signal priority when the commuter rail identified in the MAG Grand 
Avenue Commuter Rail Corridor Development Plan and Valley Metro Grand Avenue Transit Feasibility Study 
begins operation. Commuter rail operations would be conducted within the existing BNSF Railway right-of-way 
using their tracks and would require coordination with BNSF Railway freight schedules.  

 Connected Vehicle Infrastructure 

There is a need to plan for connected vehicle infrastructure. Long-term ITS needs include improvements to the 
infrastructure along the corridor to prepare for emerging connected vehicle technology. Traffic signals will 
need to be improved with Vehicle to Infrastructure (V2I) technology. Connected vehicle infrastructure will 
improve traffic operations to support public safety and surface transportation mobility. IGAs would be 
necessary to allow private entities access to controller data.  

4.3. Recommended Corridor Operations 

The premise of the MAG US-60/Grand Avenue COMPASS is that ADOT will be the lead agency managing the 
entire study corridor. ADOT will be the lead agency operating the corridor and leading coordination efforts 
with other agencies adjacent to the corridor. ADOT will eventually operate and maintain all traffic signals and 
ITS devices on the US-60/Grand Avenue mainline.  US-60/Grand Avenue would be given traffic signal priority 
along the corridor, as recommended in the MAG US-60/Grand Avenue COMPASS. In addition, it is anticipated 
that by 2035, major intersections would be grade separated. If US-60/Grand Avenue is grade-separated, the 
signalized ramp terminals on the arterial street system will be operated and maintained by the local agency 
responsible for the arterial.  

Table 10 summarizes the recommended corridor operations during and after business hours for the short-, 
mid-, and long-term horizons.  
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Table 10 – Recommended Operating Scenarios per Horizon 

 Phoenix TMC ADOT TOC 

Short-Term Operating Scenario 

Business Hours • Corridor surveillance 
• PTZ control (Phoenix cameras) 
• Own traffic signals within jurisdiction 
• No pre-established traffic signal plans for 

incident management 

• Corridor surveillance 
• No PTZ control (Phoenix cameras) 
• Own remaining traffic signals on US-

60/Grand Avenue mainline 
• No pre-established traffic signal plans for 

incident management 
After Hours • Closed • Corridor surveillance 

• No PTZ control (Phoenix cameras) 
• Own remaining traffic signals on US-

60/Grand Avenue mainline 
• No pre-established traffic signal plans for 

incident management (including inability 
to change Phoenix signal plans) 

Mid-Term Operating Scenario 

Business Hours • Corridor surveillance 
• PTZ control (Phoenix cameras) 
• Own traffic signals within jurisdiction 

(phased switch) 
• Pre-established traffic signal plans for 

incident management 

• Corridor surveillance 
• PTZ control (all cameras) 
• Own remaining traffic signals on US-

60/Grand Avenue mainline 
• Pre-established traffic signal plans for 

incident management 
After Hours • Corridor surveillance 

• PTZ control (Phoenix cameras) 
• Own traffic signals within jurisdiction 

(phased switch) 
• Pre-established traffic signal plans for 

incident management 

• Corridor surveillance 
• PTZ control (all cameras) 
• Own remaining traffic signals on US-

60/Grand Avenue mainline 
• Pre-established traffic signal plans for 

incident management 

Long-Term Operating Scenario 

Business Hours • Corridor surveillance 
• PTZ control 
• Own no traffic signals 

• Corridor surveillance 
• PTZ control 
• Own all traffic signals on US-60/Grand 

Avenue mainline 
• Pre-established traffic signal plans for 

incident management 
After Hours • Corridor surveillance 

• PTZ control 
• Own no traffic signals 

• Corridor surveillance 
• PTZ control 
• Own all traffic signals on US-60/Grand 

Avenue mainline 
• Pre-established traffic signal plans for 

incident management  
Bold text indicates changes from the prior planning horizon. 
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Based on the planned improvements and needs, US-60/Grand Avenue would experience many enhancements 
from now through 2040, including ITS infrastructure, roadway, and multi-modal facilities to aid in corridor 
operations. 

Within the next five years, improvements should be made to the current communications system to allow 
ADOT to more efficiently manage the corridor through real-time monitoring and work with ADOT ALERT to 
provide incident management services. The planned improvements may include better wireless communication 
for traffic signals connecting to the TOC and incorporating new connections with fiber optic cable at select 
locations along the corridor. There is existing conduit owned by agencies along US-60/Grand Avenue that 
could be used to house the new fiber optic cable via an IGA and the existing RCN. The wireless communication 
could be used to tie a number of traffic signals at one location to the fiber. Based on the multiple tie-in 
locations, communication between signals and ADOT TOC would be more reliable for real-time operations 
management. 

The improved communication system would allow ADOT to make ITS improvements along the corridor 
including CCTV cameras and DMS. In the short-term, advanced CCTV cameras with capabilities such as vehicle 
detection, data collection for possible adaptive signal control, and video monitoring could be installed at 
signalized intersections as an approach to satisfy multiple identified needs. Once US-60/Grand Avenue is 
reconstructed with grade-separated intersections in the long-term, traditional CCTV cameras would be installed 
mid-block to supplement or replace the cameras at signalized intersections. It is intended that DMS would be 
installed at select locations to allow ADOT to post travel times, planned closures, and incident reports. The DMS 
locations will be guided by the ADOT Statewide Dynamic Message Sign Masterplan Guidelines for Location and 
Placement of Permanent DMS. Placement of CCTV cameras will also need to be coordinated with potential DMS 
locations to ensure the DMS can be monitored using the CCTV cameras and that the camera has PTZ 
capabilities to be able to verify the message contents. The need for DMS may be re-evaluated in the future, 
depending on the rate of change in advancing V2I and Vehicle to Vehicle (V2V) technology. 

There are also planned improvements to the RCN to enhance communications between partner agencies. 
Figure 3 shows the future RCN. 
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Figure 3 – Future Regional Community Network 

 

Planned traffic signal improvements through 2040 include retimed signal plans, signal timing plans specific to 
incident management, EVP devices and preemption, adaptive signal control, and connected vehicle 
infrastructure. These improvements will aid in reducing traffic congestion, improving incident response times, 
and minimizing safety concerns and give ADOT more control of the corridor to make improvements and 
adjustments during unique situations. 

Planned multimodal enhancements include bicycle, pedestrian, and transit improvements, and transit signal 
priority. Within the next five years, the corridor should be improved to provide safer pedestrian and bicycle 
facilities. Within the next ten years, options for transit will improve with increased stops along the corridor. 
Short and mid-term improvements will be developed to prepare for the recommended commuter rail service 
adjacent to US-60/Grand Avenue using the existing BNSF Railway railroad tracks.  

Improvements to the corridor operations will be developed to create a continuous corridor through the study 
area and allow ADOT to more efficiently monitor and maintain this regionally significant roadway. 
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5.0 Current Incident Management Plan 

Incidents along US-60/Grand Avenue are primarily managed by first responders including AZDPS, local police, 
fire, and emergency services. The purpose of first responders is to help individuals involved in an incident and 
then identify the magnitude of an incident to determine support needs. Generally, first responders are the 
primary groups to be notified of an incident and therefore serve as the line of communication to traffic incident 
management teams, such as ADOT ALERT; TOC/TMCs; and towing companies. The primary purpose of the 
incident management teams is to address injuries, secure the crash site, and provide traffic control services to 
reduce the chance of secondary crashes and mitigate congestion.  

Table 11 identifies the roles and responsibilities of the jurisdictions along US-60/Grand Avenue for incident 
management. ADOT ALERT provides traffic incident management support services to first responders within 
ADOT right-of-way. Peoria and Glendale have IGAs with MCDOT to engage REACT for traffic incident 
management support along intersecting roads within their jurisdictions. MCDOT REACT may also provide traffic 
incident management support to ADOT ALERT and other local jurisdictions when requested and where signed 
agreements are in place. 

Table 11 – Agency Incident Management Roles and Responsibilities 
Jurisdiction/Agency Group Roles and Responsibilities 

ADOT ALERT Incident management within ADOT right-of-way 

AZDPS N/A Incident management 

Phoenix Police Department Incident management  

Maricopa County Sheriff’s Office Incident management  

Maricopa County 
(MCDOT) 

REACT 
 

Incident management along intersecting roads 
*generally limited to Peoria and Glendale 

Surprise Surprise Police Department No Role 

El Mirage El Mirage Police 
Department 

Incident Management 

Youngtown No Police Department, 
Maricopa County Sheriff’s 
Department  

 

Peoria* Peoria Police Department Incident Management 

Glendale* Glendale Police 
Department 

Incident Management  

*May request help from MCDOT REACT. 
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Table 12 identifies the agency incident management facility operating hours and location. 

Table 12 – Incident Management Group Operating Hours and Locations 
Jurisdiction Group Hours/Days Location 

ADOT 
ALERT 24/7/365 2140 W. Hilton Ave 

Phoenix, AZ 85009 

Phoenix  Police Department 24/7/365 620 W Washington St 
Phoenix, AZ 85003 

AZDPS N/A 24/7/365 2102 W Encanto Blvd 
Phoenix, AZ 85009 

Maricopa County Sheriff’s Office 24/7/365 550 W. Jackson St 
Phoenix, AZ 85003 

Maricopa County  
(MCDOT) 

REACT 24/7/365  2919 W Durango St 
Phoenix, AZ 85007 

Surprise Police Department  24/7/365 14250 W Statler Plaza, Ste 103 
Surprise, AZ, 85374 

El Mirage Police Department 8:00AM – 5:00PM 
Monday-Friday 

12401 W Cinnabar Ave 
 El Mirage, AZ 85335 

Youngtown No Police Department, 
Maricopa County 
Sheriff’s Office 

  

Peoria Police Department 24/7/365 8351 W. Cinnabar Ave 
Peoria, AZ 85345 

 

The AZDPS Computer-Aided Dispatch (CAD) feed is available to the ADOT TOC and MCDOT TMC. The Phoenix 
Fire Department CAD feed is available to the ADOT TOC, Phoenix TMC, and MCDOT TMC. The ADOT TOC and 
MCDOT TMC are able to obtain data on freeway incidents from the AZDPS CAD feed and arterial street 
incidents from the Phoenix Fire Department CAD system.  

ADOT provides traffic information updates to the public via DMS, social media, and the Freeway Management 
System website at az511.gov. This website provides access to freeway cameras, and information on closures, 
delays, and travel times. This information is provided through the internet and by the 511 phone system. 
Currently, the MCDOT TMC provides traveler information in the form of emails, tweets, texts, and data into the 
Advanced Traveler Information System (ATIS) for arterial street incidents. This information is also added to the 
statewide 511 traveler information system. Traffic information is provided to the public via radio, television and 
social media.  
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Local police and fire departments communicate well, as do the TOC/TMCs. Stakeholder input indicated there 
are communication challenges between local police and agency TOCs/TMCs for incidents along the study area. 
Currently, AZDPS personnel are stationed at the ADOT TOC to aid with corridor monitoring and incident 
management as part of a three year Co-location Pilot Project. The project aimed to allow AZDPS troopers to be 
able to quickly identify an incident and dispatch a team to the location of the incident. During an evaluation 
period between January 2015 and September 2015, the project proved to be effective with an overall decrease 
in roadway clearance time, incident clearance time, and incident duration. However, the ADOT TOC and co-
located AZDPS has minimal surveillance capabilities of the corridor. 

5.1. Operating Scenario 

Incidents that occur along US-60/Grand Avenue are managed through the Unified Command system. The 
primary groups responsible for US-60/Grand Avenue are AZDPS and local Police Departments from El Mirage, 
Peoria, Glendale, and Phoenix within their respective jurisdictions. The following describes the agencies 
responsible by mile post (MP) as shown in Figure 4: 

 MP 137.8 – MP 144.2: AZDPS (Segment A.1) 

 MP 144.2 – MP 146.2: El Mirage Police Department (Segment A.2) 

 MP 146.2 – MP 148.9: AZDPS (Segment A.3) 

 MP 148.9 – MP 152.6: Peoria Police Department (Segment A.4) 

 MP 152.6 – MP 157.5: Glendale Police Department (Segment A.5) 

 MP 157.5 – MP 162.2: Phoenix Police Department (Segment B) 

ADOT ALERT provides traffic incident management services along US-60/Grand Avenue within ADOT right-of-
way when requested by local police departments. MCDOT REACT has IGAs with Glendale and Peoria to provide 
incident management services within their jurisdiction. MCDOT REACT also provides support traffic incident 
management services to ADOT ALERT and the other jurisdictions when requested and have signed agreements.  
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Figure 4 – Existing Incident Management along US-60/Grand Avenue 

 

5.1.1. Process for During Business Hours 

Table 4, Table 5, and Table 12 show the operating hours of the TOC/TMC and police department of each 
agency, respectively. For day-to-day operations, each agency monitors their cameras from their TOC/TMC, 
manages traffic signals, and coordinates with neighboring jurisdictions. During normal operations consisting of 
expected travel patterns and congestion, traffic signal timing plans will run on pre-set time of day schedules 
and agencies respond to input from the public or neighboring agencies.  

When an incident occurs, the following events occur in order to clear the incident safely and quickly. This 
process is depicted in Figure 5.  

 The Phoenix 911 operator is first alerted of the incident from a witness call. At this time, the Phoenix 
911 operator notifies the local fire department based on the jurisdiction and current operating scenario. 
The local fire department then dispatches the local police department who arrives at the scene of the 
incident. Other agencies receive a notification or learn about the incident from the Phoenix Fire feed. 
AZDPS is notified of the incident through their own CAD feed and alert the AZDPS officers stationed at 
the ADOT TOC.  

 Once an incident is identified, the local police department or AZDPS on site evaluates the situation and 
proceeds to request assistance from ADOT ALERT, if necessary, to aid with incident response. The local 
police department, AZDPS, or ADOT ALERT may also request assistance from others for traffic diversion. 
Through the Unified Command system, agencies on site communicate to notify each other of the 
incident and coordinate to return to normal operating conditions in a timely manner. 

 A diversion route is identified through a local TMC, by ADOT ALERT, or by MCDOT REACT (for agencies 
with an agreement with MCDOT) driving alternate routes. During this time, first responders secure the 
individuals of a crash while police divert traffic with help from ADOT ALERT. This allows first responders 
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to safely exit the scene and transport injured individuals to a nearby medical center. During this time, 
the local police department contacts a tow agency to help clear the wreckage.  

 During normal operating hours, the local agency TMC is alerted of the incident through first responders 
or the RADS incident feed. The local agency TMC notifies neighboring jurisdiction TMCs based on 
potential impacts to their roadway network. During the process of identifying the best diversion route, 
the local TMCs will also seek assistance from other TOC/TMCs to verify traffic conditions. The TOCs will 
communicate with one another to attempt to minimize congestion and can adjust traffic signal timing 
based on individual capabilities.  

 MCDOT REACT is notified of an incident from a page from the ADOT TOC to assist ADOT ALERT. 
Currently, MCDOT REACT only has agreements with the Peoria and Glendale.  

 Once the ADOT TOC is notified of the incident, it enters the incident information to the Highway 
Closure and Restriction System (HCRS) to make sure it is available to the public through the AZ511 
system.  

 Depending on the severity of the crash, number and types of vehicles involved, the extent of the 
damages, and the time of day and the day of the week, a roadway closure may be necessary. ADOT 
ALERT, AZDPS, MCDOT REACT, and neighboring agency police departments coordinate to block traffic 
and provide a detour to mitigate congestion.  

 Once the crash is cleared, the local police department and incident management teams will open the 
roadway and notify all necessary personnel to be able to return the corridor to normal operating 
conditions.  

Figure 5 – Existing US-60/Grand Avenue Incident Management Process (Within ADOT Right-of-Way) 

 

5.1.2.  Process for After-Hours 

In general, incidents that occur after hours (as listed in Table 4, Table 5 and Table 12) are dealt with in the 
same manner as those during business hours. Local police departments operate 24 hours a day, 7 days a week 
and respond to incidents using the same process. The ADOT TOC, ADOT ALERT, and MCDOT REACT operate 24 
hours a day, 7 days a week, and aid with incident management. MCDOT has agreements with Glendale and 
Peoria to access their TMCs and use their traffic management equipment. 
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6.0 Recommended Incident Management Plan 

6.1. Operating Scenario 

In general, the primary issue with the current operating scenario for incident management along US-60/Grand 
Avenue is the absence of a comprehensive plan that defines the roles and responsibilities of each agency. This 
document is intended to document agency roles and responsibilities. 

Based on the information gathered during this study and input from stakeholders and agencies, it is in the best 
interest of the corridor and therefore recommended that ADOT ALERT continue as the primary agency 
responsible for incident management response along the entirety of US-60/Grand Avenue, segments A and B 
in Figure 4.  Clarifying ADOT ALERT as the primary agency will improve communication between agencies and 
allow for a traffic incident management process to be developed and implemented. The ADOT TOC currently 
has access to Phoenix CCTV cameras, and with the recommended infrastructure improvements in the future, 
ADOT will have full surveillance of the corridor. This will provide ADOT ALERT a better understanding of 
incidents and traffic concerns with real time updates from the ADOT TOC. ADOT ALERT is part of the Unified 
Command system, which facilitates seamless communication between agencies. 

Another primary incident management issue is the absence of pre-established traffic signal plans with 
predetermined diversion routes for times that a detour is necessary. It is recommended that these plans are 
developed and provided to all agencies involved with incident management responsibilities along US-60/Grand 
Avenue for integrated corridor management. 

6.1.1. Process for During Business Hours 

The process for incident management during business hours is recommended to remain the same as the 
current operating scenario shown in Figure 5. The addition of CCTV cameras, DMS, and EVP will allow for 
better monitoring and reduced response times. These ITS devices will aid with incident management and allow 
ADOT ALERT to quickly identify a scenario and alert drivers of corridor roadway conditions.  

6.1.2. Process for After Hours 

The incident management process for after hours is recommended to remain the same as the current 
operating scenario. Similarly, ITS technology will allow incident management teams to more effectively and 
efficiently monitor the corridor, adjust signal timing plans and establish detour routes, and notify the public.  

6.1.3. Other Recommendations 

Other recommendations or needs for incident management that have been identified by stakeholders include:  

 Truck mounted DMS to aid with rerouting traffic;  

 Computer systems in trucks to show alternative routes; and 

 Cameras on the trucks to allow the ADOT TOC to monitor the status of an incident. 

In addition, stakeholders have identified a lack of resources and funding as an issue.   
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7.0 Summary 

This study investigated the corridor operations and incident management for US-60/Grand Avenue and 
provided recommendations based on planned improvements and input from agencies that cross the corridor.  

The following lists the plans for corridor management along US-60/Grand Avenue: 

 ADOT and Phoenix will maintain ownership of their ITS infrastructure in their respective corridor 
segments in the short-term. In the future, as the MAG US-60/Grand Avenue COMPASS 
recommendations are implemented, ADOT will assume ownership and maintenance of all ITS 
infrastructure along the corridor.  

 US-60/Grand Avenue will be given traffic signal priority at all times in both ADOT and Phoenix 
segments; traffic signals will be coordinated throughout the corridor. 

 ITS infrastructure will be installed along the corridor including CCTV cameras, DMS, communications 
systems, vehicle detection devices, and EVP devices. It is intended that this infrastructure will help ADOT 
and Phoenix more efficiently manage the corridor. 

 Other potential improvements include bicycle and pedestrian facilities, adaptive signal control, 
connected vehicle infrastructure, and integration with transit.  

The following lists the recommended plan for incident management along US-60/Grand Avenue.  

 ADOT ALERT will maintain responsibility for incident management along the corridor to clarify agency 
roles and responsibilities and improve communication between agencies during an incident.  

 Pre-established traffic signal plans and predetermined diversion routes should be developed and 
distributed. 

 Incident management operations during and after business hours will remain the same as the current 
scenario.  

 Local police departments will continue serving as first responders given their proximity to the corridor. 

 Consider implementing other recommendations, such as truck mounted DMS and computer systems in 
trucks, to improve ADOT ALERT capabilities. 
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ADDENDUM TWO TO MASTER INTERGOVERNMENTAL AGREEMENT 
FOR TRAFFIC MANAGEMENT AND OPERATIONS 

BETWEEN 
THE STATE OF ARIZONA 

AND 
MARICOPA COUNTY 

(14-0004045-I)(C64-15-049-M-00) 
 

 
PROJECT NAME:  Develop Scope for Acquiring Third Party Probe Data 
    MCDOT Project No.: TE023 
    ADOT Purchase Order No.: ADOT17-152468 
    AG Contract No.: P0012014000457 
 
 
PROJECT DESCRIPTION: Jointly develop a scope of work that ADOT will advertise to establish a statewide 

on-call procurement contract that will be utilized for procurement of third party 
probe data and analysis tools. 

 
The Master Intergovernmental Agreement (“Master IGA”) between the State of Arizona (the “State”) and the 
County of Maricopa County (the “County”) for Traffic Management and Operations was approved by the County 
Board of Supervisors on November 19, 2014 and was executed by the State on December 22, 2014. 
 
The County and the State, acting through their respective Department of Transportation (“MCDOT” and 
“ADOT”) elect to apply the terms of the Master IGA to the project identified above. The Master IGA allows 
MCDOT and ADOT to collaborate and leverage infrastructure and systems for regional operations and mutually 
develop Intelligent Transportation Systems (ITS) projects. Under the terms of the Master IGA, such projects may 
be proposed by either entity and shall become effective upon mutual approval of project-specific addendums 
(Addendum). For the purpose of this Addendum, MCDOT and ADOT will collectively be referred to as “Partners”.  
 
The Partners agree to: 
 

 Proceed in a manner consistent with the provisions as set forth in the Master IGA, and collaborate with 
each other to maximize the availability of Third Party Probe Data where possible. This Addendum will 
subsequently allow MCDOT and other local agencies to access the resulting ADOT on-call contracts for 
maximum traveler information dissemination. 
 

 Collaborate to develop the Scope of Work for a Request for Proposal (RFP) for establishing on-call 
procurement contracts with a qualified pool of vendors to procure third party probe data and analysis 
tools. 
 

 Each contribute 50% of the estimated cost of developing the Scope of Work; current estimate is 
$2,700.00 ($1,350.00 per Partner). 

 
MCDOT will:  
 

 Hire a consultant to prepare and develop the Scope of Work for the RFP. 
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ADOT will: 
 

 Advertise the RFP and establish contracts with a qualified pool of vendors. 
 

 
MARICOPA COUNTY  
Department of Transportation 
 
 
By ______________________________ 
      JENNIFER TOTH, P.E.               Date 
     Director 

Maricopa County Department of    
Transportation   

         

STATE OF ARIZONA 
Department of Transportation 
 
 
By ______________________________ 
       BRENT CAIN, P.E.             Date 
       TSMO Division Director 
       Arizona Department of Transportation 
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ADDENDUM #THREE TO MASTER INTERGOVERNMENTAL 
AGREEMENT 

For Traffic Management and Operations  
Between 

The State of Arizona 
And 

Maricopa County 
(14-0004045-I and C-64-049-M-00, resp.) 

 
 

PROJECT NAME: Commercial Vehicle Information Systems and Networks 
(CVISN) Work Zone Notification System (Project)  
County Project # TE040 

 
PROJECT LOCATIONS:  1) South Mountain Freeway interchange at I-10; and 

2) MC-85 arterial corridor 
 
PROJECT DESCRIPTION: Participating agencies for this Project include Arizona 

Department of Transportation (ADOT), Maricopa County 
Department of Transportation (MCDOT) and the University 
of Arizona (U of A). The objectives of the Arizona CVISN 
Work Zone and Incident Electronic Notification Systems 
are to: 1) develop and demonstrate a work zone warning 
and alert system using connected vehicle technologies (5.9 
GHz DSRC communications) to provide in-vehicle 
information for commercial vehicle operators; 2) develop 
and demonstrate the use of connected vehicle systems, 
including variable speed limits, queue warning, lane 
closure warning, and vehicle-to-vehicle messages to 
augment the operation of core CVISN capabilities (e.g. 
electronic credentialing and enforcement). 

 
The Master Intergovernmental Agreement (Master IGA) between the State of Arizona 
and the County of Maricopa County for Traffic Management and Operations was 
approved by the County Board of Supervisors on November 19, 2014, and was 
executed by the State on December 22, 2014. 
 
The County and State (Partners), acting through their respective Departments of 
Transportation (MCDOT and ADOT), elect to apply the terms of the Master IGA to the 
Project identified above. The Master IGA allows MCDOT and ADOT to collaborate and 
leverage infrastructure and systems for regional operations and mutually develop 
Intelligent Transportation Systems (ITS) projects. Under the terms of the Master IGA, 
such projects may be proposed by either entity and shall become effective upon mutual 
approval of project-specific addendums (Addendum).  
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MCDOT has a separate IGA with U of A (C-91-09-052-M-00, entered into October 15, 
2008 and as amended June 20, 2012) (hereinafter County IGA), through which the 
County and U of A (outside the Master IGA) will coordinate the use of their resources to 
perform research-oriented traffic and ITS technology studies. The County IGA will allow 
MCDOT, as the sub-recipient of ADOT’s award of CVISN funds from the Federal Motor 
Carrier Safety Administration (FMCSA), to proceed with U of A for related system 
development on this Project. 
 
Partners Responsibilities: 
 

 Agree to proceed in a manner consistent with the provisions as set forth in the 
Master IGA. 

 Agree to proceed in a manner consistent with Project objectives, including 
schedule and deliverables, and resolving funding and resource challenges posed 
in the Arizona Expanded CVISN Grant Application - 2016. 

 Partners will coordinate on the development of a concept of operations that 
captures stakeholder needs, operating concepts and maintenance concepts.  
Such concepts will be developed through a series of stakeholder and engineering 
design meetings. 

 Upon development of a concept of operations, further address Project work plan 
by: developing system design requirements; system and software development; 
field integration and testing; and field demonstrations, once integrated and tested 
system and software is accepted by ADOT FMCSA representative. 

 Per the CVISN grant application, the total matching in-kind contribution is 
estimated at $337,800.  Equipment and Supplies contributed by the Partners as 
in-kind match contributions will be split evenly between ADOT and MCDOT. 

 Agree to contribute appropriate in-kind matching activities as indicated in Table 1 
below: 
 

TABLE 1 
In-Kind Contribution 
(quantities tbd later) 

Cost Category Cost Share 
Split 

Match Amount 

Roadside Units Equipment One-half $  44,000 
On-Board Units Equipment One-half $  65,000 
In-Vehicle Display Units Supplies One-half $  10,000 
Roadway Barricades Equipment One-half $  80,000 
Agency-furnished 
Equipment/Vehicle 
Charges* 

Each Agency Per Mileage $  66,250 

MCDOT furnished staff Staff Time MCDOT  $  15,750 
ADOT furnished staff Staff Time ADOT  $  56,800  

TOTAL   $337,800 
*MCDOT REACT Program and ADOT ALERT Program 

 
  

DocuSign Envelope ID: 43412E5F-5495-4776-BFCA-37B609B03A0A



MCDOT Responsibilities: 
 

 Exercise their option within the County IGA to have U of A develop the desired 
technology as discussed in this Addendum #3. 

 Upon receipt of billing from U of A for Work Plan Task activities, and subsequent 
payment to U of A, submit related payment requests to ADOT for federal 
reimbursement of CVISN funds. These payment requests shall be submitted 
monthly to ADOT and include appropriate backup with ADOT’s preferred 
progress payment form. 

 In-kind match contribution for equipment, supplies, vehicle charges and staff as 
detailed in Table 1, as per matching requirements outlined in the Grant 
Agreement effective 9/2/2016 for the 2016 Expanded CVISN projects.  
 

ADOT Responsibilities: 
 

 ADOT shall be the lead agency. 
 Reimburse MCDOT within 30 days of receipt of Payment Request documentation 

for U of A-related Project activities funded with CVISN funds passed through 
from MCDOT. 

 In-kind match contribution for equipment, supplies, vehicle charges and staff as 
detailed in Table 1, as per matching requirements outlined in the Grant 
Agreement effective 9/2/2016 for the 2016 Expanded CVISN projects.  
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IN WITNESS WHEREOF, the Parties have executed this Addendum. 
 
 
MARICOPA COUNTY 
  
Recommended by: 

 
  
   
Jennifer Toth, P.E.                       Date  
Transportation Director   
Maricopa County  
Department of Transportation   
 
 

STATE OF ARIZONA 
 
Recommended by: 

 
 
  
Brent Cain, P.E.                                    Date 
Transportation Systems Management and 
Operations Division Director 
Arizona Department of Transportation 
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 Intergovernmental Agreement Template for EVP Devices 



ADOT File No.: [                 ] 
AG Contract No.: [        ] 
Project: EVP Traffic Signals 
Section: Citywide 
Federal-aid No.: N/A 
ADOT Project No.: N/A 
TIP/STIP No.: N/A 
CFDA No.: 20.205 - Highway Planning 

and Construction 
Budget Source Item No.: N/A 

 

INTERGOVERNMENTAL AGREEMENT 

MASTER MAINTENANCE 
FOR EVP TRAFFIC SIGNALS 

 
BETWEEN 

THE STATE OF ARIZONA 
AND 

THE CITY OF [              ] 
 
 

THIS AGREEMENT is entered into this date, , 2016, pursuant to 
the Arizona Revised Statutes §§ 11-951 through 11-954, as amended, between the STATE OF 
ARIZONA, acting by and through its DEPARTMENT OF TRANSPORTATION (the “State” or “ADOT”) and 
the CITY OF [           ], acting by and through its MAYOR and CITY COUNCIL (the “City”). The State and 
the City are collectively referred to as “Parties.” 

 
I. RECITALS 

 

1. The State is empowered by Arizona Revised Statutes § 28-401 to enter into this Agreement and 
has delegated to the undersigned the authority to execute this Agreement on behalf of the State. 

 
2. The City is empowered by Arizona Revised Statutes § 48-572 to enter into this Agreement and 

has, by resolution, a copy of which is attached hereto and made a part hereof, resolved to enter into this 
Agreement and has authorized the undersigned to execute this Agreement on behalf of the City. 

 
3. The purpose of this Agreement is to authorize the City to install and establish maintenance 

responsibilities for emergency vehicle pre-emption (EVP) systems within the ADOT right-of-way within the 
Corporate boundaries of the City, in accordance with Traffic Engineering Policies, Guidelines and 
Procedures, number 624 (PGP 624), hereinafter referred to as the “Project”. 

 
THEREFORE, in consideration of the mutual covenants expressed herein, it is agreed as follows: 
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II. SCOPE OF WORK 

 

1. The State will: 
 

a. Issue, per established procedures of the State's Phoenix District Permit Office, an 
Encroachment Permit to authorize the City to install EVP systems on current, as well as future, traffic 
signals, as identified from time to time by the City, within ADOT’s right-of-way within the corporate 
boundaries of the City. 

 
b. Upon completion of construction and acceptance of the Project, provide maintenance for the 

Project in accordance with Traffic Engineering Policies, Guidelines and Procedures (PGP), number 624. 
 

c. Issue, per established procedures of the State's Phoenix District Permit Office, a valid blanket 
Encroachment Permit for the routine/normal maintenance and emergency maintenance work to be 
provided by the City within the State's rights-of-way. Process any other Encroachment Permits that may 
be needed to work within the State’s right-of-way to effectively meet the obligations set forth for the City in 
this Agreement. The State agrees all activities that are reasonably required to be performed by the City 
under this Agreement shall be set forth in and covered by the appropriate Encroachment Permit. 

 
 

2. The City will: 
 

a. Obtain an Encroachment Permit through the Phoenix Maintenance District Permit Office for 
the installation of each EVP system 

 
b. Install and maintain all EVP systems in accordance with PGP 624. 

 
c. Be responsible for maintaining a reasonable inventory of all associated EVP system 

components, including transmitters installed on fire trucks or ambulances; EVP system components 
located in the controller cabinet, any optical sensor devices, and an emitter for testing as needed and 
appropriate. 

 
d. Be responsible for all costs associated with training traffic signal technicians. 

 
e. Request and maintain, per established procedures of the State's Phoenix District Permit 

Office, a valid blanket Encroachment Permit for the routine/normal maintenance and emergency 
maintenance work provided by the City within the State's rights-of-way.  Agree to obtain separate permits 
for any new construction and/or installations in accordance with the Phoenix District established 
procedures. The City agrees all activities performed by the City under this Agreement shall be set forth in 
and covered by the appropriate Encroachment Permit. 

 
 

3. The Parties will: 
 

a. Agree in the event that the system must be removed, the State will remove everything inside 
the cabinet and the City will remove equipment from the signal poles. 

 
 
III. MISCELLANEOUS PROVISIONS 

 

1. The terms, conditions and provisions of this Agreement shall remain in full force and effect until 
completion of the Project. All maintenance obligations contained herein shall be perpetual, unless 
assumed by another competent agency. This Agreement may be cancelled at any time, upon thirty (30) 
days written notice to the other party. It is further understood and agreed that, in the event City cancels 
this Agreement the State will have no obligation to continue with the Project. 
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2. The State assumes no financial obligation or liability under this Agreement, or for any resulting 
Project. The City, in regard to the City’s relationship with the State only, assumes full responsibility for the 
maintenance, cost over-runs and claims. It is understood and agreed that the State's participation is 
confined solely to the fulfillment of responsibilities of the State as specifically set forth herein; and that any 
damages arising from carrying out, in any respect, the terms of this Agreement or any modification thereof 
shall be solely the liability of the City. 

 
3. To the extent permitted by law, the City hereby agrees to save and hold harmless, defend and 

indemnify from loss the State, any of its departments, agencies, officers or employees from any and all 
liability, costs and/or damage incurred by any of the above arising or resulting from the Agreement; and 
from any other liability, damage to any person or property whatsoever, which is caused by any activity, 
negligence, condition, misrepresentation, directives, instruction or event arising out of the performance or 
non-performance of any provisions of this Agreement by (a) the State, any of its departments, agencies, 
officers and employees, or its independent contractors; or (b) the City, any of its agents, officers and 
employees, or its independent contractors. Costs incurred by the State, any of its departments, agencies, 
officers or employees shall include in the event of any action, court costs, and expenses of litigation and 
attorneys’ fees. 

 
4. This Agreement shall become effective upon signing and dating of the Determination Letter by 

the State’s Attorney General. 
 

5. The Parties warrant compliance with the Federal Funding Accountability and Transparency Act of 
2006 and associated 2008 Amendments (the "Act"). Additionally, in a timely manner, the City will provide 
information that is requested by the State to enable the State to comply with the requirements of the Act, 
as may be applicable. 

 
6. This Agreement may be cancelled in accordance with Arizona Revised Statutes § 38-511. 

 
7. The provisions of Arizona Revised Statutes § 35-214 are applicable to this Agreement. 

 
8. This Agreement is subject to all applicable provisions of the Americans with Disabilities Act 

(Public Law 101-336, 42 U.S.C. 12101-12213) and all applicable Federal regulations under the Act, 
including 28 CFR Parts 35 and 36. The parties to this Agreement shall comply with Executive Order 
Number 09-09 issued by the Governor of the State of Arizona and incorporated herein by reference 
regarding “Non-Discrimination”. 

 
9. Non-Availability of Funds: Every obligation of the State under this Agreement is conditioned upon 

the availability of funds appropriated or allocated for the fulfillment of such obligations. If funds are not 
allocated and available for the continuance of this Agreement, this Agreement may be terminated by the 
State at the end of the period for which the funds are available. No liability shall accrue to the State in the 
event this provision is exercised, and the State shall not be obligated or liable for any future payments as 
a result of termination under this paragraph. 

 
10. In the event of any controversy which may arise out of this Agreement, the Parties hereto agree 

to abide by required arbitration as is set forth for public works contracts in Arizona Revised Statutes § 12- 
1518. 

 
11. The Parties shall comply with the applicable requirements of Arizona Revised Statutes § 41-4401 

and Title 34 of the Arizona Revised Statutes. 
 

12. The Parties hereto shall comply with all applicable laws, rules, regulations and ordinances, as 
may be amended. 
All notices or demands upon any party to this Agreement shall be in writing and shall be delivered in 
person or sent by mail, addressed as follows: 
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Arizona Department of Transportation 
Joint Project Administration 
205 S. 17th Avenue, Mail Drop 637E 
Phoenix, Arizona 85007-3212 
Fax: 602-712-3132 

 
City of [           ] 
City Engineer 
[Address            ] 
[           ], Arizona [Zip Code] 
Phone [                    ] 
Fax [                     ] 

 

13. In accordance with Arizona Revised Statutes § 11-952 (D) attached hereto and incorporated 
herein is the written determination of each Party’s legal counsel and that the parties are authorized under 
the laws of this State to enter into this Agreement and that the Agreement is in proper form. 

 
 

 
 

IN WITNESS WHEREOF, the Parties have executed this Agreement the day and year first above written. 
 

CITY OF [               ] 
 
 
 

By   
[                          ] 
Mayor 

STATE OF ARIZONA 
Department of Transportation 

 
 

By    
DALLAS HAMMIT, P.E 
Senior Deputy State Engineer, Development 

 

ATTEST: 
 
 

By    
[                          ] 
City Clerk 
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ATTORNEY APPROVAL FORM FOR THE CITY OF [         ]   
 
 

I have reviewed the above referenced Intergovernmental Agreement between the State of 

Arizona, acting by and through its DEPARTMENT OF TRANSPORTATION, and the CITY OF [       ], 

an agreement among public agencies which, has been reviewed pursuant to Arizona Revised 

Statutes §§ 11-951 through 11-954 and declare this Agreement to be in proper form and within the 

powers and authority granted to the City under the laws of the State of Arizona. 

 

No opinion is expressed as to the authority of the State to enter into this Agreement. 
 
 

DATED this day of _,2016. 
 
 
 
 

 

City Attorney 
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1.0 Introduction and Purpose 

The United States Route 60 (US-60)/Grand Avenue Traffic Management Plan (TMP) is being conducted by the 
Maricopa Association of Governments (MAG) in partnership with the Arizona Department of Transportation 
(ADOT), Maricopa County Department of Transportation (MCDOT), City of Surprise (Surprise), City of El Mirage 
(El Mirage), Town of Youngtown (Youngtown), City of Peoria (Peoria), City of Glendale (Glendale), and City of 
Phoenix (Phoenix). The purpose of the project is to develop a Traffic Management and Operations Plan that will 
identify:  

• Infrastructure improvements necessary to create the Intelligent Transportation Systems (ITS) traffic 
management infrastructure across multiple jurisdictions within the corridor; and 

• An overall Concept of Operations which describes in detail how this corridor is/will be managed and 
operated utilizing ITS infrastructure and the roles and responsibilities of jurisdictions within the corridor. 

1.1. Purpose of This Paper 

This paper is the third in a series of four US-60/Grand Avenue TMP documents; it was prepared to summarize 
the ITS infrastructure improvements and cost estimate to implement the system. The first US-60/Grand Avenue 
TMP document provides an inventory of existing traffic management infrastructure. The second US-60/Grand 
Avenue TMP document provides an overview of the concept of operations and traffic incident management 
procedures. 

This Infrastructure Improvements and Cost Estimate memorandum summarizes the ITS infrastructure 
improvements necessary to more efficiently operate and monitor the corridor and the potential costs.  

1.2. Study Area 

The US-60/Grand Avenue study corridor, shown in Figure 1, begins at the Traffic Interchange (TI) with State 
Route 303 Loop (SR-303L) in Surprise at reference marker 138.051 (expressed in miles) and ends at the Willetta 
Street intersection in Phoenix at US-60X reference marker 161.880 (expressed in miles). The 24-mile corridor is 
oriented northwest-southeast, and passes through portions of Surprise, El Mirage, Youngtown, Peoria, 
Glendale, Phoenix, and unincorporated Maricopa County. 

US-60/Grand Avenue is a regionally significant six-lane roadway that is part of the National Highway System 
(NHS). It serves as a vital link connecting four important regional freeways: I-10, I-17, SR-101L, and SR-303L. 
US-60/Grand Avenue extends north to the Town of Wickenburg, where it turns west to western Arizona and 
California. In Wickenburg, US-60/Grand Avenue connects with US-93, which is the primary link to northwestern 
Arizona and Las Vegas from the Phoenix metropolitan area. 
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Figure 1 – Study Area Map 

 

1.3. Key Agencies, Stakeholders 

The Traffic Management and Operations Plan was developed with involvement and input from the following 
stakeholders: 

 MAG – Regional Coordination; 

 ADOT – Transportation Systems Management and Operations (TSMO) Division, Traffic Operations 
Center (TOC), Arizona Local Emergency Response Teams (ALERT), Traffic Signals and Maintenance;  

 Arizona Department of Public Safety (AZDPS) – Highway Patrol Incident Management; 

 MCDOT – Transportation Systems Management Division, Regional Emergency Action Coordinating 
Team (REACT) Traffic Incident Management; and 

 Municipalities – Surprise, El Mirage, Youngtown, Peoria, Glendale, and Phoenix. 
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2.0 Recommended Infrastructure and Devices 

Based on the inventory of existing traffic management devices identified in the first TMP document and the 
concept of operations and incident management procedures from the second TMP document, infrastructure 
requirements were identified and coordinated with ADOT, Phoenix, and AZDPS. The infrastructure 
requirements include potential device types, quantities, locations, and an estimated cost for fiber, data 
collection equipment, Closed Circuit Television (CCTV) cameras, Dynamic Message Signs (DMS), and Emergency 
Vehicle Preemption (EVP) devices. Appendix TM3-1 shows the approximate locations and quantities of ITS 
infrastructure recommended along the corridor.  

2.1. Fiber 

ADOT has installed conduit and fiber along a few short sections of US-60/Grand Avenue as part of recent 
construction in the corridor. Agencies along the corridor including, Surprise, Peoria, Glendale, and Phoenix are 
known to have fiber intersecting US-60/Grand Avenue within their jurisdictions. Maricopa County is also known 
to have fiber along intersecting roads within Sun City, Youngtown, and El Mirage. These fibers are part of the 
Regional Community Network (RCN) to allow communication and sharing of information. It is recommended 
that, upon agreement, the existing conduit and fiber of other agencies be used as a tie-in location by ADOT for 
US-60/Grand Avenue. This will allow for a wireless system with minimal impacts to the existing roadway, until 
such time conduit and fiber may be installed. 

In the near term, in order to maintain a good connection at all times, it is recommended that the location of a 
fiber tie-in should occur every four to six miles at major intersections. In addition, it is recommended that up to 
three jumps, or bridges, are made from each fiber tie-in location in each direction. Based on these constraints, 
it is estimated that a total of six connections will be made along the corridor at existing fiber locations. Existing 
fiber locations intersecting the corridor have not been confirmed; this will be done in the future as part of a 
later project.  

2.2. Data Collection and Video Detection 

Currently, ADOT and Phoenix lack data collection methods that provide real-time information about the 
corridor. Data collection is important in allowing the agencies to efficiently plan for high traffic volumes and 
unexpected events such as crashes and inclement weather.  

It is recommended that a video detection system with surveillance, vehicle detection, and data collection 
capabilities be installed at signalized intersections. This technology will allow for multiple stakeholder needs to 
be met at a reduced price.  

2.3. Closed Circuit Television Cameras 

Currently, one CCTV camera is located at Myrtle Avenue and a CCTV camera at Northern Avenue was installed, 
but later removed. According to ADOT, bandwidth limitations prevent communication with the ADOT TOC for 
both CCTV cameras. Phoenix has four cameras located at 35th Avenue/Indian School Road, Osborn Road, 
Encanto Boulevard, and McDowell Road. Phoenix has full viewing capabilities from the Phoenix TMC and is 
better able to monitor the corridor within their jurisdiction.  
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It is recommended that ADOT install and maintain CCTV cameras at major and minor intersections in order to 
obtain full surveillance along US-60/Grand Avenue. At major intersections, it is recommended that a video 
detection system be installed that provides surveillance, vehicle detection, and data collection capabilities. 
Alternatives include placing multiple CCTV cameras with surveillance, vehicle detection, and data collection 
capabilities, or using a standard CCTV camera and installing a separate technology for detection. It is estimated 
that there will be a total of 38 intersections with CCTV cameras and vehicle detection, and data collection 
capabilities. At minor intersections, it is recommended that traditional CCTV cameras be installed to 
supplement the multi-purpose technology at major intersections. These traditional CCTV cameras, in addition 
to wireless radio units can be used at midblock locations where jumps, or bridges, are made if not at a major 
intersection. It is estimated that there will be a total of 13 locations where these will be necessary. All cameras 
should have Pan-Tilt-Zoom (PTZ) capabilities. Exact types, locations, and placement of CCTV cameras, poles, 
and other necessary equipment will be determined in the future as part of a later project. 

2.4. Dynamic Message Signs 

ADOT does not currently have DMS along US-60/Grand Avenue. The ADOT Statewide Dynamic Message Sign 
Masterplan Guidelines for Location and Placement of Permanent DMS identified eight locations for DMS along 
the corridor per District choice. With this in mind, it is recommended that a total of 12 DMS be installed. Table 
1 provides approximate locations for DMS locations and the purpose they serve. Exact types, locations, and 
placement of DMS, structures, and other necessary equipment will be determined in the future as part of a later 
project.  

Table 1 – Proposed DMS Locations 
DMS Location 
(Approximate MP) 

Direction Purpose/Reasoning 

W of SR-303L MP 136 EB Allow detour through SR-303L 

W of SR-303L MP 138 EB Allow detour through SR-303L 

E of SR-303L MP 139 WB DMS Masterplan (District Choice) 

E of SR-303L MP 141 WB DMS Masterplan (District Choice) 

W of SR-101L MP 146 EB DMS Masterplan (District Choice) 

W of SR-101L MP 148 EB DMS Masterplan (District Choice) 

E of SR-101L MP 151 WB DMS Masterplan (District Choice) 

E of SR-101L MP 153 WB DMS Masterplan (District Choice) 

E of SR-101L MP 155 WB Location of stadium, allow detour through Northern Parkway 

W  of I-17 MP 157 EB DMS Masterplan (District Choice) 

W  of I-17 MP 159 EB DMS Masterplan (District Choice) 

W  of I-17 MP 160 WB Provide Travel Times 
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DMS will be placed following the guidelines in the ADOT Statewide Dynamic Message Sign Masterplan 
Guidelines for Location and Placement of Permanent DMS. It is anticipated that DMS will be used to post 
information on crashes, travel times, weather conditions, construction activities, special events, etc. Specific 
message details will be determined by ADOT and the Federal Highway Administration (FHWA). 

2.5. Emergency Vehicle Preemption 

Currently, the existing signalized intersections along the corridor are not using Emergency Vehicle Preemption 
(EVP) devices. During a field review, four intersections within Surprise were identified to be equipped with EVP 
devices. No one has assumed responsibility of the devices and therefore they are not being used.  

EVP devices are recommended at every signalized intersection to aid with incident management. A hybrid 
solution will be necessary to allow various types of EVP devices to be used if necessary. This will also allow the 
system along the corridor to coordinate with intersecting roads. A total of 38 EVP devices are recommended at 
the 38 signalized intersections.  

2.6. Traffic Signal Upgrades 

The existing traffic signals maintained by Phoenix do not conform to ADOT standards. The traffic signals will 
need to conform to ADOT standards before ADOT can assume maintenance responsibility for these traffic 
signals. It is anticipated that this traffic signal maintenance responsibility transition will occur after projects 
from the US-60/Grand Avenue COMPASS are implemented. It is assumed the traffic signal upgrades will be 
part of those projects and therefore are not included in the estimate provided herein. 
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3.0 Cost Estimate 

A cost estimate was prepared to determine how much funding will be needed to implement the system. The 
items included in the cost estimate include wireless to fiber tie-in connections, CCTV cameras and vehicle 
detection at major intersections, CCTV cameras and radio units for midblock locations, DMS, radio 
units/antennas for signalized intersections, and EVP devices. The following assumptions were made for cost 
estimating purposes:  

 Wireless to fiber tie-in connections will occur every 4 to 6 miles. 

 Existing light poles or mast arms/signal supports can be used to mount CCTV cameras and no 
additional poles will be required. 

 Existing poles at traffic signals can accommodate radio antenna and no additional poles will be 
required. 

 Poles for CCTV cameras at midblock locations will be placed within 100 feet of power service.  

 A video detection system with surveillance, vehicle detection, and data collection capabilities was priced 
to develop the cost estimate.  

 Agency fiber node cabinets are within 500 feet of the signal cabinet.  

 DMS can be mounted on cantilever supports. 

 DMS cabinet will be placed within 50 feet of the support and power service will be within 100 feet of 
the support.  

 DMS support can be located behind existing guardrail or barrier. No additional costs for guardrail or 
barrier were included in the estimate and it will need to be added if necessary.  

 ADOT will use arterial-type (17 feet by 5 feet) DMS along US-60/Grand Avenue. This is subject to 
change.  

 EVP devices will be installed at every signal.  

Unit costs were developed using ADOT historical bid tabulations in 2016 dollars. Below is a summary of the 
cost estimate. A detailed cost estimate can be found in Appendix TM3-2. 
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Item Quantity Unit Cost/Each Total Cost 
Wireless to Fiber Tie-in Locations 6 $25,100 $150,600 
Camera Video Detection System  38 $35,000 $1,330,000 
Radio Units/Antennas for Signalized Intersections 38 $2,500 $95,000 
Radio Units/CCTV Cameras for Midblock Locations 13 $43,600 $566,800 
Arterial-Type DMS 12 $170,000 $2,040,000 
Emergency Vehicle Preemption 38 $15,000 $570,000 
Subtotal   $4,752,400 
    
Item  Percentage of Subtotal (%)  Total Cost 
Unidentified Items  15% $712,860 
Contingency  20% $950,480 
Traffic Control  7% $332,668 
Mobilization  10% $475,240 
System Integration  5% $237,620 
Design Engineering  15% $712,860 
Construction Engineering  14% $665,336 

TOTAL   $8,839,464 
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4.0 Summary  

This study investigated infrastructure requirements and estimated a cost for implementation. Infrastructure 
improvements considered included installation of fiber, CCTV cameras, which provide video detection and data 
collection capabilities, DMS, and EVP devices. Stakeholders provided input on location and type of devices to 
be used through the corridor, but this will not be finalized during this study.  

The following lists the recommendations for infrastructure improvements along US-60/Grand Avenue: 

 ADOT should use intersecting fiber lines owned by the agencies along the corridor to tie-in and 
connect to the RCN. 

 Wireless to fiber tie-in locations should occur every 4 to 6 miles depending on the agency fiber 
locations. Up to 3 jumps, or bridges, should be made from each tie in location in each direction. 

 CCTV Cameras, with surveillance and data collection capabilities, should be installed at major 
intersections. Traditional CCTV cameras should be installed at midblock locations to serve as jumps, or 
bridges. 

 DMS should be installed to communicate information such as travel times, crashes, and weather 
conditions to allow drivers to select alternate routes. 

 EVP devices should be installed at signalized intersections to aid with incident management.  

Based on these recommended improvements, it is estimated that the system will cost approximately $8.8 
million. This cost is subject to change based on the number and types of devices selected. 

The recommendations included herein are conceptual in nature; the formal ADOT Scoping Phase will need to 
be completed, including required typical local, state, and federal agencies approvals. Additional design concept 
alternatives may be developed through ADOT’s process and should be consistent with the fundamental 
objectives of this study.  
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     APPENDIX TM3-2 
 

 Cost Estimate 



Vehicle Detection/Data Collection

Gridsmart Dual Camera Video Detection System

38 Intersections @ $35,000 each

$1,330,000

Radio Units/Antenna for Signalized Intersections

38 Intersections @ $2500 each

$95,000

Radio Units/CCTCV for Midblock Locations

13 Locations @ $43600 each

$566,800

DMS Signs

12 Locations @ $170,000 each

$2,040,000

Fiber Optic Tie‐in Locations

6 Locations @ $25,100 each

$150,600

Emergency Vehicle Preemption

38 Locations @ $15,000 each

$570,000

SubTotal $4,752,400

Unidentified Items 15% $712,860

Contingency 20% $950,480

Traffic Control 7% $332,668

Mobilization 10% $475,240

System Integration 5% $237,620

Design Engineering 15% $712,860

Construction Engineering 14% $665,336

Total $8,839,464

‐ assumed existing light poles or mast 

arms/signal supports can be used to mount 

Gridsmart and no additional poles would be 

required

‐ Assumed existing poles at the traffic signals 

can accommodate radio antenna and no 

additional poles would be required



EVP Locations (per location)

Item Description Unit Quantity Unit Price Amount
Emergency Vehicle Preemption Device EACH 38 $15,000.00 $570,000

TOTAL $570,000

- assumed EVP placed at every signalized intersection



DMS Locations (per location)

Item Description Unit Quantity Unit Price Amount
6060037 Bridge Sign Structure (SD9.52, Type 3F, DMS) EACH 1 $130,000.00 $130,000
6060080 Foundation for Bridge Sign Structure (Shoulder Mounted) EACH 2 $11,000.00 $22,000
7020011 Impact Attenuation Device (Sand Barrel Crash Cushion, Type A) EACH 1 $10,000.00 $10,000
7320060 Electrical Conduit (2 1/2") (PVC) L.FT. 100 $11.00 $1,100
7320073 Electrical Conduit (2-3") (PVC) L.FT. 50 $18.00 $900
7320455 Pull Box (No. 9) EACH 1 $3,000.00 $3,000
7320521 Conductor (No. 8) (GB) L.FT. 300 $1.50 $500
7340101 Control Cabinet (Type 343) EACH 1 $3,000.00 $3,000
7340305 Control Cabinet Foundation (DMS & Transformer) EACH 1 $2,500.00 $2,500

DMS EACH 1 $85,000.00 $85,000
Power Service Connection EACH 1 $8,000.00 $8,000
Miscellaneous Work (GigE Switch) EACH 1 $2,500.00 $2,500
Wireless Radio Unit EACH 1 $2,500.00 $2,500

TOTAL $271,000

- assumed cabinet placed within 50' of support and power service within 100 feet of support



DMS Locations (per location)

Item Description Unit Quantity Unit Price Amount
6060037 Cantilever Sign Structure (SD9.10, Type 4C) EACH 1 $70,000.00 $70,000
6060080 Foundation for Cantilever Sign Structure (SD9.10, Type 4C) EACH 1 $11,000.00 $11,000
7320060 Electrical Conduit (2 1/2") (PVC) L.FT. 100 $11.00 $1,100
7320073 Electrical Conduit (2-3") (PVC) L.FT. 50 $18.00 $900
7320455 Pull Box (No. 9) EACH 1 $3,000.00 $3,000
7320521 Conductor (No. 8) (GB) L.FT. 300 $1.50 $500
7340101 Control Cabinet (Type 343) EACH 1 $3,000.00 $3,000
7340305 Control Cabinet Foundation (DMS & Transformer) EACH 1 $2,500.00 $2,500

DMS EACH 1 $65,000.00 $65,000
Power Service Connection EACH 1 $8,000.00 $8,000
Miscellaneous Work (GigE Switch) EACH 1 $2,500.00 $2,500
Wireless Radio Unit EACH 1 $2,500.00 $2,500

TOTAL $170,000

- assumed cabinet placed within 50' of support and power service within 100 feet of support
- assume can be mounted on cantilerver support
- assume support can be located behind existing guardrail or barrier. If not, this cost would need included.
- assume 17'x5' DMS size



CCTV Midblock (per location)

Item Description Unit Quantity Unit Price Amount
7310190 Pole (55' w/Lowering Device) EACH 1 $13,000.00 $13,000
7310371 Pole Foundation (55' CCTV Pole) EACH 1 $4,000.00 $4,000
7320060 Electrical Conduit (2 1/2") (PVC) L.FT. 100 $11.00 $1,100
7320455 Pull Box (No. 9) EACH 1 $3,000.00 $3,000
7320521 Conductor (No. 8) (GB) L.FT. 300 $1.50 $500
7340101 Control Cabinet (Type 343) EACH 1 $3,000.00 $3,000
7370705 CCTV Field Equipment EACH 1 $6,000.00 $6,000

Power Service Connection EACH 1 $8,000.00 $8,000
Miscellaneous Work (GigE Switch) EACH 1 $2,500.00 $2,500
Wireless Radio Unit EACH 1 $2,500.00 $2,500

TOTAL $43,600

‐ assumed pole placed within 100 feet of power service

‐ have 11 locations listed on figure, assumed 2 additional locations TBD



Wireless to Fiber Locations (per location)

Item Description Unit Quantity Unit Price Amount
7320073 Electrical Conduit (2-3") (PVC) L.FT. 500 $18.00 $9,000
7320455 Pull Box (No. 9) EACH 2 $3,000.00 $6,000
7320788 Single Mode Fiber Optic Cable (12 Fibers) L.FT. 550 $5.00 $2,800
7320794 Fiber Optic Splice Closure EACH 1 $1,750.00 $1,800

Fiber Optic Cable Modem EACH 1 $3,000.00 $3,000
Miscellaneous Work (GigE Switch) EACH 1 $2,500.00 $2,500

TOTAL $25,100

‐ Assumed City fiber node cabinet within 500 feet of the signal cabinet

‐ Located every 4 to 6 miles. Assume 6 connections.
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