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1 BACKGROUND
The roots of this project stem from the Coachella Valley
Association of Governments (CVAG) and its member agencies
that have benefited from the original signal synchronization
system project which was implemented back in 2003. CVAG is
the regional planning agency coordinating government services
within the Coachella Valley. By providing solutions to local
governments and agencies, CVAG acts as an umbrella for the
implementation and integration of regional traffic signal
synchronizations projects interconnecting traffic signals on
major arterial roads in the Coachella Valley. Under the original
synchronization project in 2003 approximately 287 existing
traffic signals in the Coachella Valley were upgraded and have
benefited from the reduction of overall number of vehicle
stops, delays, travel time and greenhouse gas emissions.
Providing a forward-thinking approach, CVAG has identified the need to provide future traffic signal
synchronization, interconnect regional arterials and evaluate the need for alternative measures, such as
advanced Intelligent Transportation Systems (ITS) technologies for more than 400 traffic signals in the
Coachella Valley. For this reason, a Coachella Valley-wide traffic signal interconnect master plan is
needed for signal synchronization of new and existing signals on the regional arterials roads. A Coachella
Valley-wide signal interconnect system improvement will provide the necessary communication links,
computer hardware and software, and the development and implementation of coordination signal
timing plans. The objective of this project is to reduce traffic congestion and its associated negative
impacts by deploying advanced technologies to facilitate the region's local jurisdictions to operate their
traffic signals and ITS efficiently and effectively. At the same time, we need to evaluate the rapid
changes in transportation technologies within the next five years. Our transportation system will be
facing some major challenges with upcoming emerging technologies, including connected vehicles,
autonomous vehicles, big data, integrated corridor management (ICM), and smart cities. The Coachella
Valley Traffic Signal Interconnect Master Plan will be addressing some of these emerging technologies
that will impact the Coachella Valley transportation system and how the agencies will need to begin
planning and mitigating the impacts of these emerging technologies to their transportation system.

2 INTRODUCTION
The Regional Traffic Signal Synchronization Project is
Coachella Valley Association of Governments (CVAG)
major effort to advance the development and
implementation of Intelligent Transportation Systems
Programs in the Coachella Valley with an emphasis in the
development of a valley-wide traffic signal interconnect
master plan and signal synchronization of new and
existing signals on the regional arterials roads. CVAG has
acknowledged that the deployment of Intelligent
Transportation Systems (ITS) will be an integral part of
regional efforts to maximize highway and arterial system
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capacity and improve operational efficiency.
The Regional Traffic Signal Synchronization Project's goals and objectives are built around previous
investments made by CVAG and partnering agencies, and by maintaining consensus to expedite delivery
of the project’s initiatives. The vision of this project is not only to create a Coachella Valley-wide Traffic
Signal Interconnect Master Plan, but to assist CVAG in the development, management, and
implementation of ITS initiatives that will improve multimodal mobility, maximize highway and arterial
system capacity, improve operational efficiency, safety and the environment throughout the Coachella
Valley; and preparing the agencies in the Coachella Valley for future emerging transportation
technologies, including connected vehicles, autonomous vehicles, big data, integrated corridor
management (ICM), and smart cities. This provides a flexible platform that will enhance the sharing of
real-time information between agencies and the public using existing and next generation ITS
technologies that will take CVAG and partner agencies well into the 21st century.
The scope of work for the Regional Traffic Signal Synchronization Project consists of thirty-five major
tasks for the delivery of the following nine phases of the project:
1.
2.
3.
4.
5.
6.
7.
8.

CVAG Traffic Signal Interconnect Master Plan
Project Environmental Phase
Preliminary Engineering Phase
Systems Integrator, Procurement, and Design Phase
System Implementation and Construction Support Phase
Traffic Signal Synchronization Phase
Operations and Maintenance Phase
Documentation and Coordination Support for Caltrans and Federal Highway Administration
(FHWA) Approval Process
9. Project Management and Coordination, Consensus Building and Stakeholders' Meetings and
Outreach
Key features of this project include:
Participation of 12 agencies including CVAG, Caltrans District 8, and the County of Riverside
Over 21 corridors, approximately 80 miles of roadways
Over 400 traffic signals
Regional traffic signal interconnect master plan
Phased implementation program
Traffic management system upgrades
Traffic signal controller hardware / software upgrades
Traffic signal communication upgrades; including Ethernet communications/networks
Wireless communication assessment
Development of plans, specifications, and engineer’s estimates (PS&E)
Development of corridor-wide traffic signal synchronization, implementation, and fine-tuning
Development of Before and After Studies
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Stakeholder coordination and meetings
Development of Memorandum-Of-Understanding (MOU)

2.1

Key Guiding Principles and Strategies

Key guiding principles and strategies that the project will achieve include:
Reducing traffic congestion and its associated negative impacts by deploying advanced
technologies to facilitate the region’s local jurisdictions to operate their traffic signals and ITS
efficiently and effectively.
Enhancing existing and/or new proposed traffic signal systems (communications, operations,
etc.) to achieve inter-agency signal coordination.
Preparing agencies in the Coachella Valley for existing or upcoming transportation initiatives
and/or strategies; including connected vehicles/autonomous vehicles, big data, and smart cities
transportation elements.
Implementing traffic management systems that can be remotely accessed in real-time for
operations and management.
Implementing systems that looks beyond the traditional time-of-day operations, capturing
advanced technologies for ease of operations and maintenance.
CVAG is continuing its efforts to grow and expand ITS throughout the Coachella Valley and is focused
primarily on the following areas:
Arterial Management: CVAG will work with regional, sub-regional, and local agency partners to
develop a more comprehensive and sustainable approach towards managing the efficiency of the
Coachella Valley’s arterial network. Leveraging the benefits derived from existing system
investments and making strategic infrastructure improvements to further enhance arterial
operations are top priorities.
Transportation System Management – Intelligent Transportation Systems, and Signal
Synchronization: CVAG wants to ensure the deployment of arterial traffic management solutions
and ITS to maximize the use of the existing arterial network. Under this program, the following key
elements are included:
Synchronization of signalized intersections
Deployment and enhancement of advanced ITS technologies
Expansion of traffic signal and ITS communication networks
Implementation of Traffic Management Center(s)
Arterial performance measurement strategies will be incorporated in the overall program to
measure the efficiency of the system and infrastructure improvements and guide existing and future
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investment as technologies change and evolve. CVAG will continue to improve the efficiency of the
region’s arterial network and accelerate adoption of ITS solutions to enhance transportation system
management.
Center-to-Center Communications: A Center-to-Center (C2C) Communication will become
increasingly important as further efforts to coordinate traffic signal operations and enhance subregional and regional incident response are widely adopted in the Coachella Valley. The C2C focuses
on the following elements:
Increase the number of connected local traffic control/management systems
Enhancement of the system to improve core functionality
Expansion of the backbone communication network infrastructure
Effort to increase the use of the system in day-to-day regional, sub-regional, and local
traffic operations and incident response
Regional and Sub-Regional Traffic Management
Centers: The exploration and implementation of
potential regional and sub-regional Traffic
Management Centers (TMC) will be assessed in order
to provide real-time data and video of the local
agencies traffic management systems and ITS
technologies at centralized location(s) and/or a
cloud-based system. The purpose of the
regional/sub-regionals TMCs is to primarily allow for
regional monitoring to ensure the following:
Provide C2C communications; and ensure they are operating and maintained
Investments in traffic signal systems, communications, and ITS technologies are
operating and maintained
Regional traffic signal synchronization plans are operating and maintained
Regional arterial monitoring
Regional arterial performance measurements
It is envisioned that the local agencies will maintain control of their systems, and that data and video
can be shared with partner agencies and stakeholders for viewing and monitoring purposes only;
unless there is an alternate agreement between agencies where command and control is allowed
(for example: emergencies, evacuations, major incidents, etc.). Overall, this provides a tool for
CVAG as well as the partner agencies to ensure that their investments are operating and
maintained, provides regional benefits and sharing information across jurisdictional boundaries, and
to continue funding and resources of this program.
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Selection and Implementation of the ITS initiatives will be based upon the local agencies, County, State,
and stakeholders needs, CVAG’s priority needs, project requirements, and funding availability. Typically,
ITS projects will be identified as either near-term or long-term projects. Near-term projects are those
that address critical needs and are technically and institutionally ready for deployment, and are funded.
Long-term projects are those that address needs that are not as critical, and/or require technologies or
interactions that are not feasible in the near-term; although, they will be recommended for future
deployment. It should be noted that rapid changes in technologies may accelerate the schedule of a
long-term project, or delay the deployment of a near-term project. This project includes the
identification of both near-term and long-term projects, and a phased implementation plan. Depending
on the funding, it anticipated that several near-term projects will be implemented within the next year
or two, and long-term projects may be funded through other local agency, County, State, and federal
grants and resources.

3 REGIONAL TRAFFIC SIGNAL INTERCONNECT MASTER PLAN
The purpose of the Regional Traffic Signal Interconnect (TSI) Master Plan is to provide the region’s local
agencies, County, and State with a roadmap to improve their existing traffic management and
communication systems with current technologies, providing state-of-the-art systems that will assist
operators with managing traffic more effectively; enhance staff efficiency through remote monitoring
and response to incidents; enhance troubleshooting capabilities, maintenance and operations; and
provide the ability to share data and video with partner agencies and stakeholders in order to improve
the driver experience across jurisdictional boundaries. All with a common goal to improving the
environment by reducing congestion and greenhouse gas emissions, safety, mobility and the overall
quality of life in the Coachella Valley.
It is envisioned that the local agencies will maintain control of their systems and through cooperative
agreements (e.g. memorandums of understanding), data and video can be shared with partner agencies
and stakeholders for viewing purposes only. This may be accomplished by implementing strategies such
C2C communications, sharing Ethernet/IP-based communications over fiber, copper or wireless, and
remote access to traffic and/or video management systems.
A major component of the Regional TSI Master Plan is to provide a thorough evaluation of existing ITS
programs, ITS infrastructures, and next generation ITS technologies. This information will be used in
order to recommend robust technologies and systems that are expandable and scalable with the
capability to expand and integrate with the latest and future technologies as we enter into the world of
the connected vehicles/autonomous vehicles/big data/smart cities and the “Internet of things (IoT)”.
The Regional TSI Master Plan is a comprehensive planning and “living” document that establishes our
foundation and implements best practices and processes in order to achieve the region’s goals and
objectives. The structure of the TSI Master Plan has been developed in a logical order that captures
our initiatives and illustrates a clear path from start to finish, which includes an inventory and evaluation
of existing systems; assessment of technologies; stakeholder needs assessment; recommended
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improvements; and a phased implementation plan. The TSI Master Plan is comprised of the following
sections:
I.

Existing System Inventory and Evaluation

II.

Evaluation of Surrounding Systems

III.

Assessment of Intelligent Transportation System (ITS) Opportunities

IV.

System Engineering Management Plan (SEMP)

V.

Concept of Operations (ConOps) and Strategic Deployment Plan

VI.

Inter-Agency Communication Needs

VII.

Funding Strategies Plan

VIII.

Systems Requirements Plan

This plan uses best practices and processes from the Systems Engineering for Intelligent Transportation
Systems (ITS) by FHWA.

3.1

Project Area

The project area consists of the traffic signals and communications systems along the regional arterial
roadway network identified by CVAG within the Coachella Valley. It consists of the following local
agencies, County and State:

City of Cathedral City

City of Indio

City of Rancho Mirage

City of Coachella

City of La Quinta

Caltrans District 8

City of Desert Hot Springs

City of Palm Desert

County of Riverside

City of Indian Wells

City of Palm Springs

Figure 1 illustrates the project area, existing project traffic signal locations and project corridor limits
within the study area.
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Figure 1. Existing Project Traffic Signal Locations and Project Corridors
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3.2

Project Traffic Signals

Table 1 summarizes the number of existing and proposed traffic signals for each agency located on
CVAG’s regional arterial roadway network, and the total number of traffic signals per local agency.
Table 1. Project Traffic Signals

No.

City / Agency

No. of Existing Project
Signalized
Intersections

1

Cathedral City

41

2

Coachella

21

3

Desert Hot Springs

13

4

Indian Wells

12

5

Indio

100

6

La Quinta

54

7

Palm Desert

108

8

Palm Springs

84

9

Rancho Mirage

45

10

Caltrans District 8

51

11

County of Riverside

28

Total

557

No. of Proposed
Signalized
Intersections
(As of 2017)

5

5

These signalized intersections are candidates for traffic signal equipment/Ethernet communication/ ITS
elements/ equipment installation and/or upgrades, and traffic signal synchronization for the Regional
Traffic Signal Synchronization Project.
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3.3

Regional Arterial Roadway Network

The Coachella Valley’s regional arterial roadway network is based on the County of Riverside’s General
Plan Circulation Element dated December 2015. The County’s General Plan for the Coachella Valley is
divided into two separate sections: The Western Coachella Valley Area Plan and the Eastern Coachella
Valley Area Plan. Both Western and Eastern area plans area incorporated within the Regional Arterial
network in the Coachella Valley. Roadway classifications are broken down into Expressways/Freeways,
Major Arterials and Secondary Roadways.
Figure 2 illustrates the regional arterial roadway network throughout the Coachella Valley.
Table 2 summarizes the number of regional arterial project corridors within the Coachella Valley.
Table 3 summarizes the number of secondary roadway project corridors within the Coachella Valley.
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Figure 2. Regional Arterial Roadway Network
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Table 2. Project Corridors - Primary Arterials
No.

Roadway / Highway

No.

Roadway / Highway

1
2
3

Interstate 10 (I-10)
State Route 86 (SR-86)
State Route 111 (SR-111)

40
41
42

4

Palm Canyon Dr

43

5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22

Palm Canyon Dr/Highway 111
Highway 111
State Route 62 (SR-62)
Indian Canyon Dr/Indian Ave
Indian Canyon Dr
Worsley Rd
Mission Lakes Blvd
Mission Creek Rd
Pierson Blvd
Hacienda Ave
Dillon Rd
Palm Dr
Varner Rd
Varner Rd/Avenue 42
Avenue 42
Little Morongo Rd
Mountain View Rd
Long Canyon Rd

44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61

23

20th Ave

62

24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

Bennet Rd
Vista Chino
Tahquitz Canyon Wy
Amado Rd
El Paseo
Ramon Rd
Sunrise Wy
El Cielo Rd
Gene Autry Trl
Landau Blvd
Dinah Shore Dr
Perez Rd
Gerald Ford Dr
Frank Sinatra Dr
Tamarisk Row Dr
Date Palm Dr

63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78

Da Vall Dr
Morningside Dr
Bob Hope Dr
Highway 74 (Pine to Palms
Highway)
Monterey Ave
Country Club Dr
Fred Waring Dr
Mesa View Dr
Portola Ave
San Pablo Ave
Deep Canyon Rd
Cook St
El Dorado Dr
Hovley Ln
Avenue 42
Miles Ave
Washington St
Jefferson St
Madison St
Monroe St
Jackson St
Indio Blvd
Grapefruit Blvd (Highway
111)
Eisenhower Dr
Adams St
Dune Palms Rd
Avenue 48
Avenue 50
Tyler St
Polk St
Avenue 51
Avenue 52
Avenue 53
Avenue 54
Van Buren St
Frederick St
Harrison St
Airport Blvd (Avenue 56)
Golf Center Pkwy

There are 78 corridors within the project area and are the primary candidates for traffic signal
equipment/communication equipment upgrades and traffic signal synchronization. The majority of
these corridors are classified as Expressways, Arterials, Urban Arterials, and Major roadway per the
County of Riverside’s General Plan Circulation Element dated December 2015. These roadways will be
considered as our primary arterials throughout the report.
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Table 3. Project Corridors - Secondary Roadways
No.

Roadway

No.

Roadway

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21

Desert View Ave
West Dr
Cactus Dr
Cholla Dr
Verbena Dr
Two Bunch Palms Trl
15th Ave
Miracle Hill Rd
Bubbling Wells Dr
Avenida Manzana
San Rafael Rd
Racquet Club Rd
Tamarisk Rd
Arenas Rd
Baristo Rd
Mesquite Ave
Avenida Caballeros
Farrell Dr
El Cielo Rd
Crossley Rd
Cathedral Canyon Dr

22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42

Terrace Rd
30th Ave
Dick Kelly Dr
Gateway Dr
Haystack Rd
Calle Tampico
Avenida Bermudas
Avenue 43
Avenue 40
Avenue 41
Gore St
Showcase Pkwy
Avenue 44
Clinton St
Dr Carreon Blvd
Avenue 48
Avenue 50
Oasis St
Calhoun St
Avenue 45/Van Buren St
Alejo Rd

There are an additional 42 corridors that will be included in this project and are the secondary
candidates for traffic signal equipment/Ethernet communication/ ITS elements/equipment installation
and/or upgrades, and traffic signal synchronization. These roadways that are classified as Secondary
Roadways within the Coachella Valley’s regional arterial roadway network per the County of Riverside’s
General Plan Circulation Element dated December 2015. These roadways are included in order to
balance the number of candidate corridors per agency for traffic signal equipment/communication
equipment upgrades and traffic signal synchronization. These roadways will be considered as our
secondary roadways throughout the report.

3.4

Existing Regional Traffic Management System, ITS Field Elements and Communication
Systems

The types of traffic management systems (TMS) within the Coachella Valley vary from agency to agency.
The current TMS manufacturers that serve the local agencies within the Coachella Valley include McCain
and Econolite. Caltrans has developed their own Advanced Traffic Management System (ATMS) that
allows monitoring and control of their traffic monitoring stations, ramp metering systems, changeable
message signs (CMS), remote weather information systems (RWIS), and closed circuit television (CCTV)
systems. Caltrans also has a two separate TMS to monitor and control of their traffic signals: 1) their
existing TMS that was developed in-house called CTNET, and 2) their new TMS called TransSuite, which
is manufactured by TransCore. Caltrans is currently in transition to migrate all of their traffic signals to
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the new TMS. Each partner agency in the Coachella Valley agency owns, operates and maintains their
respective TMS and traffic signals with exception of traffic signals located at city boundaries. In these
cases, one agency may own the traffic signal while the other agency operates and maintains it; these are
considered as “shared” traffic signals.
The types of communication systems within the Coachella Valley also vary from agency to agency as
well. The current types of communications include fiber optic cable, twisted-pair/hardwire cable, and
wireless radio communications. The purpose of these communications is to connect the local traffic
signal controllers to field master controllers, and from the central TMS to ITS field elements, which
includes traffic signal controllers, video detection cameras, close circuit television (CCTV) cameras, etc.
Table 4 summarizes the existing types of traffic management systems, traffic signal controller hardware
and software types, ITS field elements, and communication system types per agency within the
Coachella Valley.
Figure 3 illustrates the Coachella Valley's existing traffic signal, communications, and Intelligent
Transportation Systems (ITS) infrastructure.
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Table 4. Regional Traffic Management Systems, ITS Field Elements & Communication Systems

1

Cathedral City

2

Coachella

3

Desert Hot Springs

4

Indian Wells

5

Indio

6

La Quinta

7

Palm Desert

8

Palm Springs

9

Rancho Mirage

10

Caltrans District 8

11

County of Riverside
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Fiber Optic

Twisted Pair/ Hardwired

Telephone

Communication System

Video Detection

Weather Monitoring

CCTV System

Exist
TMC

EVP

ITS Elements

Traconex

CTNET

Econolite Cobalt

Econolite ASC/3

Econolite ASC/2

McCain BI Tran 200

McCain BI Tran 233

McCain Program 2033

Traconex

Local Traffic Signal Controller Software

Econolite Cobalt

Econolite ASC/3

Econolite ASC/2

2070

170 ATC

170/170E

Traffic Signal Controller Type

TransCore TransSuite

Econolite Centracs

Econolite Aries

McCain QuicNet Pro 2

McCain QuicNet

Traffic Management System

McCain Transparity

City / Agency

Distributed
with Masters

No.

Centralized

Type of
TMS
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Figure 3. Existing Regional Traffic Signal, Communications, and Intelligent Transportation Systems
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3.5

Traffic Signal Timing and Synchronization

Traffic signal timing and synchronization is one of the primary components of the Regional Traffic Signal
Synchronization Project. This includes traffic data collection, and preparation and implementation of
traffic signal timing and coordination plans. The signal timing, optimization, and implementation of
signal synchronization across jurisdictional boundaries requires extraordinary project coordination and
consensus building; regular dialogue with each participating agency; and a commitment to understand
any secondary goals and objectives to meet the each agency’s needs.
The traffic patterns within the Coachella Valley are very unique. There are seasonal periods that need to
be taken into consideration due to the shift in traffic volumes and patterns when comparing the
summer, spring, and winter seasons. Typically, traffic volumes increase during the winter due to a
population that return to the Coachella Valley from the northerly states and Canada because of the
harsh winter weather conditions. In addition, there are several local cities that hold special and major
events and concerts that impacts the transportation system throughout the entire valley. This includes
annual golf tournaments, parades, and street fairs throughout the valley, annual professional tennis
tournament in the City of Indian Wells, County Fair in the City of Indio, and the Coachella Valley Music
and Arts Festival, Stagecoach, and Desert Trip located at the Polo Fields in the City of Indio. Traffic signal
timing/synchronization plans should be considered during these special events to facilitate traffic
especially during the opening and closing hours.
3.5.1

Existing Synchronized Corridors/Corridors with Time of Day Plans

The purpose of this section to provide an overall understanding of the existing synchronized corridors
and corridors that currently have time of day plans (TOD) throughout the Coachella Valley. This
information was either provided by agency staff or from the traffic signal timing plans provided by each
agency. This information will be used to develop our baseline conditions for the candidate corridors to
be synchronized to meet current traffic patterns and conditions. This will be our starting point for our
evaluation and prompt discussions with City staff in order to assist with the selection of the priority
corridors, identify proposed improvements, and to address operational concerns.
It should be noted that just because an agency has time of day plans it does not mean that the corridors
have been synchronized optimally or that they are up to date to meet current multimodal traffic
demands and/or standards. Based on our review of the signal timing plans, some the last updated
timing plans date back over 10 years.
Figure 4 illustrates the existing corridors and the limits of each corridor that are that are synchronized
and/or have time of day plans.
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Figure 4. Existing Synchronized Corridors/Corridors with Time of Day Plans
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3.5.2

Evaluation of the Existing Synchronized Corridors/Corridors with Time of Day Plans

The following summarizes our evaluation of the existing synchronized corridors/corridors with time of
day plans along the regional roadway network:
Time of Day (TOD) Plans: Depending on the agency, the number of TOD plans ranged from
having only one TOD plan that is programmed to be activated during peak hour(s), to having up
to four TOD plans that is programmed to be activated during a.m., mid-day, and p.m. peak hours
including a separate plan for a weekend day.

Traffic Signal Synchronization Across Jurisdictional Boundaries:
Highway 111 from Frank Sinatra Drive to Jefferson Street
Cities of Rancho Mirage, Indian Wells, Palm Desert, and La Quinta
Monterey Avenue from Highway 111 to Dinah Shore Drive
Cities of Rancho Mirage and Palm Desert
Washington Street from Calle Tampico to Dinah Shore Drive
Cities of La Quinta, Indian Wells and Palm Desert
Avenue 48 from Shields Drive to Calhoun Street
Cities of Indio and Coachella
Jefferson Street from Pomelo Drive to Indio Boulevard
Cities of La Quinta and Indio
Fred Waring Drive from Highway 111 to Seeley Drive
Cities of Palm Desert, Indian Wells and La Quinta
Traffic Signal Synchronization within Each Jurisdiction: The corridors illustrated in Figure 4, are
currently synchronized and/or have time of day plans within their own jurisdiction.
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3.6

Existing Regional Traffic Management System Evaluation

The types of existing Traffic Management Systems (TMS), traffic signal controllers/software,
communications, and Intelligent Transportation System (ITS) technologies within the Coachella Valley
vary from agency to agency. Based the existing system inventory and evaluation, we have an
understanding about each agency’s system at a local level; and the next step is to understand how these
systems function at the regional level. This will be considered as our baseline conditions, and it will help
determine what type of coordination and improvements are necessary to provide better
communications and coordination between the local agencies, and potentially share data and video
across jurisdictional boundaries. Therefore, this section describes how and why each agency operates
their TMS independently; it provides opportunities to share information from traffic operations center
to traffic operations center – this is commonly known as center-to-center (C2C) communications; and
provides opportunities for connectively at a regional level. Further details will be provided regarding the
development of a regional network and potential regional/sub-regional Traffic Management Centers
(TMC) in subsequent sections of this report.
Figure 5 illustrates the Coachella Valley's Existing Regional Traffic Management System per agency.
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Figure 5. Coachella Valley Existing Regional Traffic Management Systems
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As shown in Figure 5, the existing traffic management systems (TMS) within the Coachella Valley consist
of Econolite’s ARIES TMS, McCain’s QuicNet TMS, TransCore TransSuite TMS, and there are local
agencies and the County without a centralized TMS. Generally, these systems are independently
owned, operated and maintained by each agency, without communications or connectivity to share
information to an adjacent agency or across jurisdictional boundaries. Aside from the institutional
factors, there are physical and technological limitations and capabilities of these existing TMS that need
to be understood including:
Legacy type TMS and communication systems are considered outdated and have limited or no
capability to communicate with other TMS
Propriety TMS and traffic signal controllers (Legacy Econolite and McCain Systems)
Agencies that do not have central traffic control systems
No physical or wireless connections
Geographic location where each central system is located
Newer Advanced Traffic Management Systems (ATMS) such as Econolite Centracs and McCain
Transparity ATMS have the capabilities to provide newer technologies such as; peer to peer
communications, high resolution data, ATCS functionality, C2C communications and Connected Vehicle
integration. TransCore’s TransSuite ATMS is a system that is controller agonistic (it can communicate
with controllers from various manufactures), but it is limited when considering C2C communications
with other manufacturers such as Econolite and McCain. Once a new ATMS is considered then other
upgrades should follow such as: new Advanced Transportation Controllers (ATC), and upgrading
communications networks to be Ethernet/IP-based – the combination of these improvements allows the
ease of integrating these systems.
In developing a regional network, and having the capability share data and video across jurisdictional
boundaries, it is important to understand what technologies are available, how they work together, and
which can be used in our toolbox when considering upgrades. Therefore, our initial upgrades should
start with the central ATMS, ATC specification traffic signal controllers, Ethernet/IP-based
communications network, and closing communication gaps. In addition, other ITS improvements should
also be considered such as closed circuit television (CCTV) camera systems, hybrid video/radar
detection, high resolution video detection, arterial travel time technologies, etc. to facilitate the
operations of the signalized intersections and corridors; and to provide performance measurement tools
to pro-actively manage the transportation systems in the Coachella Valley.
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3.7
3.7.1

Next Steps
Assessment of Intelligent Transportation System (ITS) Opportunities

This section will address current and future ITS needs using proven and available technologies. This
section will discuss the regional ITS needs including the integration of new and existing ITS components.
Fiber-optic and wireless communication systems, including Wi-Fi, Dedicated Short Range
Communications (DSRC), or 802.16 technologies will be addressed and the communication network
topologies will be described in detail. Specific information and assessment of new ITS equipment will be
provided including component specifications, functionality, and requirements of each system. An
assessment of future ITS field elements and technologies will be included. This information will be used
as our toolbox of ITS elements that may be considered for future upgrades per agency. This will be
dependent on the agency’s current conditions, immediate and future needs, and leads into the selection
of new technologies.
Note: This section will be updated and expanded once this technical report is complete. It is considered as
the prerequisite for the preparation of the System Engineering Management Plan (SEMP) and Concept of
Operations (ConOps).
3.7.2

System Engineering Management Plan (SEMP)

The SEMP is developed based on the National ITS architecture and requirements. The SEMP focuses on
the technical plan and the systems engineering processes to be used for this project. Its purpose is to
detail out those engineering tasks; especially to provide detailed information on the processes to be
used. The System Engineering Management Plan (SEMP) provides guidelines for the development,
design, and deployment of the region’s ATMS including the methodology for the implementation of the
agencies traffic signal system and communications, center-to-center communications, and the potential
centralized TMC and alternate TMCs. The SEMP includes system engineering requirements and analysis,
system alternatives analysis, regional ITS Architecture implementation, transitioning of critical
technologies, system integration, recommended technologies, and system engineering responsibilities.
The SEMP establishes high level description of the systems engineering effort needed for development.
The SEMP identifies what items are to be developed, delivered, integrated, installed, verified, and
supported including when these tasks will be implemented, the agencies responsibility, and how the
products will be accepted and managed. Finally, the SEMP defines the technical processes to be used to
produce each of the project’s products.
Note: This section will be updated and expanded once this technical report is complete. Once the SEMP is
underway, it provides the baseline for the Concept of Operations (ConOps) and Strategic Deployment
Plan.
3.7.3

Concept of Operations (ConOps) and Strategic Deployment Plan

This section provides the overall ConOps for the recommended signal communications, ITS technologies,
and TMCs. The ConOps provides justification for and the nature of changes, concepts of the proposed
systems, high level project architecture, users’ needs, operational policies and constraints, operational
scenarios, operations and organizational summary of impacts, summary of benefits and enhancements,
and disadvantages and limitations. The ConOps provides detailed communication requirements for the

January 2017

22

Executive Summary
field devices, hub locations and TMCs. It identifies the recommended technologies at each intersection
including field communication hub(s) and type of communications. If a specific communication system is
recommended, it identifies the routing and corridors, device site location, hub locations and the
selected transmission technology to be deployed. Recommendations for deployments of adaptive
control systems; travel times and volume, occupancy, and speed monitoring systems; CCTV systems;
DMS systems; and other ITS field elements are provided including design guidelines for communication
deployments. Supporting materials and exhibits for the ConOps are provided on a regional, local agency
and corridor level in order to understand how the ITS elements tie into and communicate with one
another from the ground up. For example: the system architecture for communications on a corridor
will consist of the existing communication systems, proposed and future communications systems. It will
also show locations of existing and proposed controller cabinets, hubs, CCTV systems, CMS systems,
conduit/communication alignments, video detection systems, advanced traveler information system
(ATIS), and other future ITS elements.
The Strategic Deployment Plan provides the roadmap for implementation of the ITS initiatives, which is
based upon the local agencies, County, State, and stakeholders needs (e.g. selection of the
recommended improvements and ConOps), CVAG’s priority needs, project requirements, and funding
availability. The Strategic Deployment Plan identifies the ITS improvements as either near-term or longterm projects. Near-term projects are those that address critical needs and are technically and
institutionally ready for deployment, and are funded. Long-term projects are those that address needs
that are not as critical, and/or require technologies or interactions that are not feasible in the nearterm; although, they may be recommended for future deployment. It should be noted that rapid
changes in technologies may accelerate the schedule of a long-term project, or delay the deployment of
a near-term project. This Strategic Deployment Plan includes the identification of both near-term and
long-term projects, and a phased implementation plan. Depending on the funding, it is anticipated that
several near-term projects will be implemented within the next year or two, and long-term projects may
be funded through other local agency, County, State, and federal grants and resources.
Note: This section will be updated and expanded once this technical report is complete.
3.7.4

Inter-Agency Communication Needs

This section identifies the communication needs for inter-agency coordination with adjacent cities, the
County of Riverside, and Caltrans District 8. This includes the framework for inter-agency coordination in
order to provide a common structure for the design and deployment of signal communications, TMC
deployments, and ITS field elements. The inter-agency assessment will include corridor signal
coordination, traveler information system, and arterial and freeway management systems; future needs
may include transit systems including Bus Rapid Transit (BRT), and Integrated Corridor Management
(ICM).
Note: This section will be updated and expanded once this technical report is complete.
3.7.5

Funding Strategies Plan

This section identifies the local, regional, State, and federal ITS funding sources that CVAG or the
agencies will be able to pursue for implementation of future phases that will be recommended in the TSI
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Master Plan. The development of a CVAG’s TSI Master Plan is a key requirement for many funding
sources that are related to ITS deployments. This section describes the funding sources available
including grant applications, contact person information, references to other agencies that have
obtained similar funding, etc. Other funding opportunities under SB375, the planned green-house
emissions cap and trade program is included.
Note: This section will be updated and expanded once this technical report is complete.
3.7.6

Systems Requirements Plan

Based on the previous tasks, ADVANTEC will develop a System Requirements Plan to facilitate the
migration of the recommended improvements that will be identified. This includes the preparation of
the System Engineering Review Form (SERF) as part of the federal requirements for ITS projects.
Note: This section will be updated and expanded once this technical report is complete. Under this task,
ADVANTEC will assist CVAG with obtaining approval from Caltrans and FHWA.
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