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Notice

This document is disseminated under the sponsorship of
the U.S. Department of Transportation in the interest of
information exchange. The U.S. Government assumes
no liability for the use of the information contained in
this document.

The U.S. Government does not endorse products or
manufacturers. Trademarks or manufacturers’ names
appear in this report only because they are con-
sidered essential to the objective of the document.

Quality Assurance Statement

The Federal Highway Administration (FHWA) provides
high-quality information to serve Government, indus-
try, and the public in a manner that promotes public
understanding. Standards and policies are used to en-
sure and maximize the quality, objectivity, utility, and
integrity of its information. FHWA periodically reviews
quality issues and adjusts its programs and processes to
ensure continuous quality improvement.
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Introduction

Overview of the Report

In response to the 2005 and 2007 Traffic Signal Report Card, the

FHWA initiated Regional Traffic Signal Operations peer reviews to
take an in depth look at the practices and processes that guide traffic
signal management. The outcome of the peer reviews are a list of
observations and recommendations that provide a path for improving
the management, operation and maintenance of traffic signal systems.
The peer reviews demonstrated that there are many common issues

for communities across the country that can be addressed through
regional cooperation. One of the most telling is that while there is an
understanding that there is a significant need for more funding, there
has not been a common voice by which to request additional attention.
The initial intent of the Regional Traffic Signal Operations Program was
to capture proven techniques, agreements, and opportunities that can be
used by agencies to improve what they do. This document summarizes
the Regional Traffic Signal Management Workshop hosted for FHWA
where common threads were discussed. These common threads
focused on the people, the processes, and the specific activities that
have sustained successful programs across the country. The workshop
provided a foundation for this report.

This report also documents other FHWA efforts that evaluate and
characterize regional transportation management and operations and
the importance of integrating them into the planning process. The
overarching themes of collaboration and coordination discussed in these
documents are essential to implementing and sustaining these broader

“By combining
efforts in a
Regional Traffic
Signal Operations
Program, a

common voice can

be found.”
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regional transportation system operations programs. These regional
transportation system operations efforts consist of activities ranging
from highway incident management to transit mobility. There are
many potential stakeholders beyond the normal participants, including
emergency responders, public safety, transit agencies, economic
interests, and freight operators. A common theme that binds all of these
stakeholders is the mission of effectively and efficiently moving people
and goods.

The findings from the assessments and workshop described herein
outlines a framework for developing and sustaining a Regional Traffic
Signal Operations Program. The elements described in this report are
recommendations for use by managers and practitioners to improve
the quality of traffic signal management on a regional level through
an objective oriented process that engages stakeholders and leverages
collaboration to achieve success.

Background

Traffic signals are an ubiquitous part of the transportation system that
garner little attention when compared to the congestion and operational
issues that surround freeways and highways in most medium and large
metropolitan areas. Considering the significant impacts that traffic
signals have on mobility, congestion, fuel consumption and climate
change, a grade of “D” on the 2007 National Traffic Signal Report Card,
indicates that there is significant room for improvement. An estimated
80 percent of all traffic signals in the United States are managed,
operated and maintained at the local agency level. There are more than
2000 separate agencies responsible for traffic signal management and
operation throughout the United States, with a significant percentage of
these responsible for fewer than 50 traffic signals. Agencies that manage
small numbers of traffic signals are very unlikely to have staff with a
proficient level of technical expertise to effectively manage and operate
traffic signals. This becomes even more problematic in an environment
where little documentation and training resources exist to guide these
activities. These smaller agencies also lack the political support needed
for an effective program.

While decentralization of public services to the local agency level

is normal in the United States it has had a negative effect on the
management, operation, and maintenance of traffic signals. Without
the expertise to adequately assess the needs of traffic signal systems,
agencies typically focus primarily on maintenance and by default
forgo many operational enhancements that could greatly improve the

2 | Regional Traffic Signal Operations Programs



traffic signals. Proactive management and operation of traffic signals
maximizes surface street capacity, which has the potential effect of
offsetting the need to add capacity through costly construction activities.

An aging and retiring workforce is quickly depleting the expertise
available to manage traffic signal systems, and the point of diminishing
returns has been reached in terms of work force reduction and
technology enhancements. A number of agencies have realized that

a collaborative environment of regional traffic signal management,
operation, and maintenance can leverage strengths and minimize
organizational weaknesses. The people, processes, and procedures

related to traffic signal management can be greatly enhanced by The Congestion
focusing priorities and establishing relevant objectives that benefit the Management Process is
region. required to be developed

and implemented as

an integral part of the
metropolitan planning
process in Transportation
Management Areas (TMAS)
— urbanized areas with a
population over 200,000.

Regional Traffic Signal Operations Programs are not a new concept.
Recently, a diversity of organizational structures, institutional
arrangements, training programs, and collaborative resource sharing
has resulted in better management, operation, and maintenance
practices for traffic signal systems, which benefit the entire
transportation network. Because traffic signals are typically located in
areas with a significant number of users, their impact on mobility can

be significant if not operated well. _ _
The eight steps involved

In an era of shrinking budgets and limited resources, agencies have in the Congestion
recognized the opportunity to make improvements by leveraging Management Process
their strengths and the needs of partner agencies to increase customer include relevant activities
service, enhance operations and maintenance activities, and improve that are directly related to
the training and professional development of their staff. Integrating traffic signal operations.

management and operations into the planning process allows a region
to maximize the potential benefits of transportation investments. With
respect to traffic signal systems, the regional portion of the program
seeks to increase cooperation and communication among partner
agencies to provide effective management, operations, and maintenance
of traffic signals within a region.

Improving the operation of traffic signals involves much more than
periodically updating signal timing. Active signal management is

the outcome of supporting the people, process, and programs that
manage, operate, and maintain the system. This requires establishing
specific and measurable objectives. The case studies presented in this
document highlight the common and critical elements that are essential
to developing, implementing, and sustaining regional traffic signal
operations programs.
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“A Regional
Traffic Signal
Operations
Program can be
accomplished
though
interagency
agreements
where multiple
agencies share
responsibilities.”

This document is one step in introducing and framing the concept

of Regional Traffic Signal Operations Programs. Subsequent work

is planned to develop additional resources and tools to facilitate the
implementation of comprehensive regional programs. These will address
multimodal, intermodal, and cross-jurisdictional systems, services, and
projects designed to preserve capacity and improve security, safety, and
reliability of the transportation system.

Definition of Traffic Signal Management

Traffic Signal Management is the planning, design, integration,
maintenance, and proactive management of a traffic signal
system in order to achieve policy based objectives to improve
the efficiency, consistency, safety, and reliability of the traffic
signal system. This includes the design and maintenance of
timing parameters for the traffic conditions as well as the
maintenance of the equipment. Traffic signal systems include

a wide variety of subsystems, such as traffic signal displays,
traffic signal controllers, detection systems, data-collection and
archiving, surveillance and monitoring, and telecommunications.

By extending this across jurisdictional boundaries and
cooperating amongst agencies, there can be effective
collaboration to improve service quality by sharing experiences
and planning to address future needs.
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FHWA Traffic Signal Operations Reviews

The FHWA Resource Center Operations Technical Service Team has
conducted Regional Traffic Signal Operations Reviews in thirteen
regions throughout the United States, including Puerto Rico.

These reviews have focused on benchmarking current traffic signal
management practices and providing recommendations to advance
traffic signal operations in the region. A primary recommendation that
has emerged from all thirteen of the reviews is that funding for traffic
signal management and operations is inadequate and could be improved
through regional collaboration and management of the traffic signal
system. In each region the MPO has taken a lead role in the development
of a Regional Concept of Transportation Operations (RCTO) and
provides a framework for regional partners to articulate objectives,
performance measures, strategies, and agreements that improve traffic
signal management and operations. By grouping traffic signal projects
from multiple jurisdictions and demonstrating how collaboration
enhances consistency, reduces redundancy, and improves the quality of
traffic signal timing, a strong case is made for investing resources into a
sustainable, Regional Traffic Signal Operations Program.

The RCTO framework allows operators and planners to discuss how
improvements and a collaborative operation of the traffic signal system
lead to regional benefits. These can be measured physically with reduced
air pollution and delay fuel consumption as well as with institutional
benefits that improve the productivity of the organizations involved in
the day-to-day management of traffic signal systems. Safety benefits are
also evident as a result of Regional Traffic Signal Operations Programs
by promoting consistency and adding a level of accountability in how
traffic signals are designed, operated, and maintained.

Model Regions for Regional Traffic Signal Operations Programs

= Denver, Colorado - Denver Regional Council of Governments (DRCOG)

= Kansas City, Missouri — Mid America Regional Council (MARC)

= |LasVegas, Nevada — Regional Transportation Commission of Southern Nevada (RTC)
= Puget Sound, Washington — Puget Sound Regional Council (PSRC)

= Reno, Nevada —Washoe County Regional Transportation Commission (RTC)

= Tucson, Arizona - Pima Association of Governments (PAG)

= Los Angeles, California — Los Angeles County Metropolitan Transportation Authority (METRO)
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Consideration of regional traffic signal management and operations
strategies in the metropolitan planning process has produced significant
benefits to transportation system users and operating organizations
within the region. Regional training programs, outreach, maintenance,
management and operational benefits have resulted from Regional
Traffic Signal Operations Programs. The programs are cost effective
and low cost relative to infrastructure and capacity expansion projects
that have long been a staple of the metropolitan planning process. A
future of even more tightly constrained transportation budgets, fewer
infrastructure projects, and a focus on retrofitting and maintaining
current infrastructure is fertile ground for regional traffic signal
management.

Purpose of a Regional Traffic Signal Operations
Program

The purpose of a regional program is to provide partner agencies a
formal framework to discuss issues, plan for improvements, and share
experiences. By working across traditional jurisdictional boundaries,
the agencies can provide higher levels of customer service through
more objective oriented actions that consider the regional impacts of
local activities. The concept of linking activities amongst agencies is
consistent with the direction of Metropolitan Planning Organizations
(MPOs), which lead to projects of a magnitude that they can be
considered as a part of the Transportation Improvement Plan (TIP).
Regional relationships also result in shared experiences that lead to
improved practices and efficiencies in standard functions without
increasing costs. Additionally, by sustaining collaboration, regional
operators can demonstrate to the public and elected officials that
progress is made toward meeting community goals, which can be
leveraged for additional funding. Agencies and jurisdictions within a
region that use a common framework for developing and establishing
expectations, managing resources, and building relationships will
result in more successful systems both individually and region-wide.

6
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What is a Regional Traffic Signal
Operations Program?

A Regional Traffic Signal Operations Program is a specific component
of the broader program of Regional Transportation Operations
Collaboration and Coordination', which makes the case to achieve

safe, reliable, and secure transportation. This introductory document
encourages and enables regional operations collaboration for
transportation managers and public safety officials from states, counties,
and cities within a metropolitan region. These managers and officials
include traffic engineers, planners, transit operations, police, fire, and
other emergency services, and port authority (e.g., air and water)
managers. The primer can help these managers and officials understand
what regional operations collaboration and coordination means, why it
is important, and how to get started. In many cases, this document will
also help those agencies currently engaged in some aspects of regional
operations build on what they are already doing and expand it to
include a focus on traffic signals.

Why a Regional Program?

Public agencies responsible for operation and management of traffic
signals have limited resources and staff redundancy to guarantee
continuity over time. In many cases, the expertise of traffic signal
operations is found in one or two people, who are difficult to replace.
This is especially true in smaller agencies. For this reason, collaboration
across agencies may provide a critical mass of both infrastructure and
staff required to effectively manage the system.

The benefits agencies can realize from participating in multi-agency
collaborative efforts are adequately described in the FHWA document
entitled: The Collaborative Advantage: Realizing the Tangible Benefits of
Regional Transportation Operations Collaboration. This reference manual
provides a six-step process to allow agencies to estimate their benefits
of collaboration.

Regional collaboration offers significant benefits, and this report
focuses on overcoming the barriers that hinder regional traffic signal
operations programs. These barriers are not technological but rather

1 Regional Transportation Operations Collaboration and Coordination — A Primer for Working Together to Improve
Transportation Safety, Reliability, and Security, U.S. Department of Transportation, http://www.itsdocs.fhwa.dot.gov/
jpodocs/repts_te/13686.html
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institutional, organizational, and budgetary. Diminishing resources
both hinder and necessitate the cohesiveness of traffic signal systems.
However, specific examples of benefits include:

= Operating agencies increase access to funding by
participating in joint funding applications.

= Agencies undertake larger, more technologically advanced
projects by leveraging their expertise and resources with
other agencies.

= Participating agencies help meet regional goals to reduce
delay, fuel consumption, and emissions through coordinated
initiatives, such as signal timing programs.

= Partners share communications assets to save resources
and raise their collective ability to manage traffic on a
regional level.

= Multi-agency collaboration has enabled the creation of joint
dispatching that has resulted in decreased response time to
requests for field assistance from partnering agencies.

Previous documents highlight the benefits of cross-jurisdictional
coordination? and showcase regional strategies with case studies®. This
document is intended to provide a framework for partner agencies to
identify regional traffic signal management operational and maintenance
policies and objectives and to establish regional priorities, activities, and
performance measures that result in the achievement of those objectives.

2 Cross-Jurisdictional Signal Coordination Case Studies, U.S. Department of Transportation, February 2002, http://
www.itsdocs.fhwa.dot.gov/jpodocs/repts_te/13613.html

3 Cross-Jurisdictional Signal Coordination In Phoenix And Seattle Lessons Learned from the Metropolitan Model

Deployment Initiative (FHWA-OP-01-035) (2001), http://www.itsdocs.fhwa.dot.gov/jpodocs/repts_te/13222_files/13222.
pdf
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While there are many examples, the process within the Coordinated
Freeway and Arterial Operations Handbook* will be used here because
of the close link of arterial (and network) operations in general to the
specific application of regional traffic signal management and operations.
Regional Traffic Signal Operations puts the available elements together
into an integrated package that maximizes system performance from the
users’ perspective.

Critical Elements Among Regional Stakeholders

= Resource integration, allocation, and management;
= Information documentation and exchange;

= Equipment sharing;

= Pooled funding;

= Personnel training, development, and integration;
= Systems integration; and,

= Institutional integration.

4 Coordinated Freeway and Arterial Operations Handbook, U.S. Department of Transportation, May 2006, http://
tmcpfs.ops.fhwa.dot.gov/cfprojects/uploaded_files/06095.pdf

October 2009 | 9



Integrating the Planning Process in the
Development of a Regional Traffic Signal
Operations Program

The federal aid transportation planning process is an important method
to secure funding for management and operations, including traffic
signal system. The Transportation Planning Process Key Issues: A Briefing
Book for Transportation Decisionmakers, Officials, and Staff provides a
framework for securing funding. This process is not one that can be
tapped for immediate implementation, but is one that can be used, once

its requirements are met, for ongoing funding.

The process centers on the Metropolitan Planning Organization (MPO)
whose roles include:

Establish a setting: Establish and manage a fair and impartial setting for

effective regional decision making in the metropolitan area.

Identify and evaluate alternative transportation improvement
options: Use data and planning methods to generate and evaluate

alternatives. Planning studies and evaluations are included in the
Unified Planning Work Program or UPWP.

Prepare and maintain a Metropolitan Transportation Plan (MTP):

Develop and update a long-range transportation plan for the

metropolitan area covering a planning horizon of at least twenty years
that fosters (1) mobility and access for people and goods, (2) efficient
system performance and preservation, and (3) good quality of life.

Develop a TIP: Develop a short-range (four-year) program of
transportation improvements based on the long-range transportation
plan; the TIP should be designed to achieve the area’s goals, using
spending, regulating, operating, management, and financial tools.

“A region is considered
to be any
multi-jurisdictional
area defined by the
collaborative partners.”

Involve the public: Involve the general public and other
affected constituencies in the four essential functions listed
above.

The key issues are for the Regional Traffic Signal
Operations Program to become part of the MTP and the
TIP. The Regional Traffic Signal Operations Program needs
to be included in the MTP in order to facilitate the funding
of the program. FHWA has published Management &
Operations in the Metropolitan Transportation Plan: A
Guidebook for Creating an Objectives-Driven, Performance-
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Based Approach -- Interim Draft®. This guidebook is designed to provide

a basis on which to integrate transportation system management and

operations into the metropolitan transportation planning process and to

assist MPOs in meeting federal requirements under SAFETEA-LU. This

calls for integration of management and operations strategies, including

traffic signals, into the MTP. It highlights effective practices that

result in an MTP with a more optimal mix of infrastructure and

operational strategies, founded on the inclusion of measurable, An RCTO is a management tool used
performance-based regional operations objectives. to assist in planning and implementing
management and operations strategies

A Regional Traffic Signal O ti P that build
egronal Hatc slghal Lperations trogratn that bulics in a collaborative and sustained manner.

on the regional planning process will build the institutional

support and funding necessary for a successful program.

This would be done by developing a Regional Concept of
Transportation Operations, which is covered in Regional Concept for
Transportation Operations: The Blueprint for Action®. A Regional
Concept for Transportation Operations is a management tool to assist
in planning and implementing management and operations strategies
in a collaborative and sustained manner. Developing an RCTO helps
partnering agencies think through and reach consensus on what they
want to achieve in the next 3 to 5 years and how they are going to get
there. A foundational concept presented in the RCTO is the need for
developing SMART Objectives.

SMART Objectives

Specific: It provides sufficient specificity to guide formulation of viable approaches to achieving the
operations objective without dictating the approach.

Measurable: It is measurable in terms that are meaningful to the partners and users. Tracking progress
against the operations objective provides feedback that enables the partners to assess the effectiveness
of their actions. An operations objective is chosen that is measurable within the partners’ means.

Agreed: Necessary for the development and implementation of the RCTO, partners come to a consensus
on a common operations objective.

Realistic: The participants are reasonably confident that they can achieve this operations objective within
resource limitations and institutional demands. Because this cannot be fully evaluated until the approach
of the RCTO is defined, the partners may need to iteratively

adjust the operations objective once the approach of the RCTO is determined.

Time-bound: Partners specify when the operations objective will be achieved. This promotes efficiency
and accountability.

5 Management & Operations in the Metropolitan Transportation Plan: A Guidebook for Creating an Objectives-

Driven, Performance-Based Approach Interim Draft, U.S. Department of Transportation, http://ops.fhwa.dot.gov/
publications/moguidebook/moguidebook.pdf

6 Regional Concept for Transportation Operations: The Blueprint for Action, U.S. Department of Transportation,

http://ops.fhwa.dot.gov/publications/rctoprimer/index.htm
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The RCTO formalizes the collaboration and defines its direction

for the future, essentially “getting everyone on the same page.” By
implementing an RCTO, partners put into action within 3 to 5 years
operations strategies that will be sustained over the long term. The 3- to
5-year timeframe allows for many management and operations strategies
to be implemented while keeping the RCTO tool responsive to current
system performance needs. Additionally, the timeframe offers a middle
ground between traffic signal operators who are focused on day-to-day
activities and planners who are looking out 20 to 25 years.

Within any given region, there may be multiple RCTOs that focus on
different operations functions or services. For the purposes of an RCTO,
a region is considered to be any multi-jurisdictional area defined by

the collaborative partners. That area may or may not coincide with the
boundaries of a MPO. An RCTO focuses on operations objectives and
strategies within one or more management and operations functions of
regional significance, including traffic signals. The collaborating partners
develop the RCTO to advance traffic signal management in their region
and are driven by operations objectives that reflect regional expectations
and opportunities. The partners may be motivated by a growing
awareness of diminishing levels of service, a mandate from officials, or
shortage of resources.

The goal of planning at the regional level is the development of
consistent policies and objectives for traffic signal maintenance and
operations throughout the region. Such activity developed and
supported by key stakeholders in all affected agencies would be more
likely to gain the approval of key decision makers responsible for
funding. Once funding and resources have been harnessed, plans and
procedures for specific activities can be developed. This may include
resources to develop plans, document procedures, or implement projects
on specific arterials. It may also include projects of a regional nature that
would solve a host of issues globally for more than one agency, reducing
repetition that would occur if agencies addressed the issues individually.

12 | Regional Traffic Signal Operations Programs



The RCTO provides a framework to connect operations to the
transportation planning process offers benefits for planners who are
interested in advancing cost-effective strategies to improve regional
transportation system performance and operations-oriented partners
who are seeking regional support for their joint efforts. An RCTO is
one opportunity among several to link transportation planning and
investment decision making to transportation system management and
operations, as illustrated below.

Exhibit 1 Linking Planning to Operations’

Requires Coordination Among
Day-to-Day Operations Managers

Requires Coordination

AmongiOacionmskes Linkage Opportunities

+ < Transportation Planning Process > +

5 Data Sharing >
Regional - 4 Performance Measures -
Transportation & Congestion Management Process > Transportation
Planning and < Funding and Resource Sharing > Systems
——= Management and
Investment £ Institutional Arrangements T Operations
Decisionmaking < Regional ITS Architecture >

< Regional Management and Operations Projects >

Regional Concept for Transportation Operations =

By linking to the planning process, partners can gain recognition within
the region for operations and increase credibility with elected leaders
whose support may be crucial in advancing operations. RCTO partners
can ground their work in formally established regional needs, goals,
and objectives. Additionally, they can increase the stability of their
partnership by selecting the MPO to be an impartial and long-term
host for the collaborative development and implementation of their
RCTOs. RCTO partners may also be able to influence the selection of
performance measures and data collection procedures used during
regional planning to better track the progress toward the RCTO
operations objective.

Funding for traffic signal system improvement, including management
and operations, typically comes from local sources. Local funding
sources are extremely competitive and traffic signal projects compete
with virtually every type of capital project, including repaving, water
and sewer projects, education, and public safety. Given the competitive
funding environment at the local level, traffic signals do not typically
fare well in the absence of a strong champion or transportation lobby.

7 U.S. Department of Transportation, FHWA, Getting More By Working, Together Opportunities for Linking Planning
and Operations, (Washington, DC, 2004) .
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State and federal funding for traffic signal management and operations
is an alternative that is seldom pursued because it is perceived as a
complex process and is riddled with institutional issues, such as the
following:

= Management and operations needs are planned at the
local level on a short-term basis of 0 to 3 years, while
planners evaluate transportation infrastructure needs
over a longer term of 20 to 30 years oriented towards
major capital investment.

» There is difficulty demonstrating the benefits of traffic
signal management and operations in terms that are
understood by transportation planners and elected
officials who approve theTIP, which feeds into the
Statewide Transportation Improvement Program (STIP).

= There is limited understanding at the local level of the
eligibility requirements for state and federal funds and
how they are allocated and distributed.

Federal funding opportunities for management and operations do exist;
however, state and local funding processes often make it difficult to
allocate funds for traffic signal management and operations by creating
separate categories of funds for capital and maintenance (operations is
typically classified as a maintenance activity) expenses. The eligibility
requirements and allocation of state funds is beyond the scope of this
document as the process is not uniform across all states. Eligibility
requirements for federal funds are outlined in Title 23 - Code of Federal
Regulations. In TEA-21 and SAFETEA-LU, the Federal-aid Highway
Program continued eligibility for federal funding of operating costs for
traffic monitoring, management, and control systems from National
Highway System and Surface Transportation Program funding. For
projects located in air quality non-attainment and maintenance areas,
and in accordance with the eligibility requirements of 23 USC 149(b),
Congestion Mitigation and Air Quality Improvement Program funds
may be used for operating costs for a 3-year period, so long as those
systems measurably demonstrate reductions in emissions. Operating
costs include labor costs, administrative costs, costs of utilities and rent,
and other costs associated with the continuous operation of the system,
such system maintenance costs,.

14
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Traffic signal operations projects that are eligible for these other sources
of funding must be included on the STIP. The STIP identifies the
funding for, and scheduling of, transportation projects and programs
and includes projects included in local Metropolitan Transportation
Improvement Plans (MTIP). It is very unlikely that a single local
jurisdiction’s traffic signal management and operations project would
be elevated for inclusion on the STIP. By taking a regional approach,

a program may successfully elevate the status of these projects for
inclusion on the STIP and hence federal funding. Examples of these
funding sources are provided in Exhibits 2 and 3.

Exhibit 2 Federal Transportation Programs and Revenue Sources Administered by
FHWA relevant to Regional Traffic Signal Management

Major Transportation Program Federal Revenue Source

Interstate Maintenance

Highway Trust Fund with

National Highway System funds from federal:

Congestion Mitigation and Air Quality Improvement (in air

quality non-attainment and maintenance areas) - Motor Fuel Tax

Surface Transportation Program (includes transportation - Truck and Trailer Tax

enhancements and planning funds) - Tire Tax

Highway Safety Improvement Program - Heavy Vehicle Use Tax

High Priority (Demonstration) Projects

Intelligent Transportation Systems

Exhibit 3 Major Federal-Aid Highway Programs under SAFETEA-LU Eligible for
Regional Traffic Signal Management

Program Eligible Uses

A wide range of projects in air quality nonattainment
and maintenance areas for ozone, carbon monoxide, and
small particulate matter, which reduce transportation-
related emissions

Congestion Mitigation and Air Quality

Interstate Maintenance Resurfacing, restoring, and rehabilitating routes on the
IHS, but no new capacity except HOV or auxiliary lanes in
nonattainment areas

Interstate routes, major urban and rural arterials,
connectors to major intermodal facilities, national
defense network. Fifty percent of NHS funds can be
freely flexed to STP; 100% with US DOT approval

National Highway System (NHS)

Broad range of surface transportation capital needs,
Surface Transportation Program (STP) including many roads, transit, sea, and airport access,
vanpool, bike, and pedestrian facilities

October 2009 |
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The Metropolitan Planning Process

Metropolitan Transportation Planning and Programming requirements
are outlined in the Federal Code of Regulations Title 23 Part 450.

Each state is required to implement a continuing, comprehensive and
intermodal statewide transportation planning process that includes the
development of a STIP. The legislation mandates the formation of a
MPO for each urbanized area within a state and that these organizations
develop a TIP for their area. Consensus is built between the MPO(s),
state DOT and regional stakeholders to reach agreement on the
statewide plan, approved by the governor of each state. Eligibility for
federal funding is contingent on a project’s inclusion in the STIP. Some
MPOs have included traffic signal timing and operations as line items in
the TIP without designating funding levels. This allows an opportunity
to allocate funds to these activities should delays or other factors free up
funding from other capital projects.

Opening funding avenues for operations from sources such as the
Congestion Mitigation and Air Quality (CMAQ) Improvement Program,
Surface Transportation Program (STP), and state, regional, or local tax
programs is a compelling reason to link regional traffic signal operations
activities to the planning process. The ability of RCTO partners to

apply and receive funding in the near term depends
on the flexibility of the planning organization to
allocate funding for traffic signal management and
operations projects. All projects need to be part of
the MTP in order to be eligible for funding through
the metropolitan planning process. In many regions,
obtaining funding within one to two years is very
difficult because all available funding is designated
for specific projects many years in advance. In those
cases, partners may choose to work to establish
funding options for future management and
operations projects while implementing an RCTO in
the near term that relies on available resources and

technology.

Examples

Pima Association of Governments (PAG)

The process used in the Regional Concept for Transportation Operations
(RCTO) for the Tucson, Arizona metropolitan region include activities to
identify the process described in the following section.
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Example of RCTO - Pima Association of Governments

Project activities can be separated into two phases: Focus and Assessment, and Action
Plans. This is illustrated in Exhibit 4.

The first phase, Focus and Assessment, includes the following steps:
= Establish Operations Objectives and Vision.

= Document Existing Polices, Practices, and Procedures and Existing
Institutional Relationships.

» Establish Operations Goals.

= Establish Performance Measures.

The second phase, Planned Activities, includes the following:

= Develop Action Plans that are needed to Achieve Operational Goals.The
Action Plans include the following:

o Identify Necessary Institutional Arrangements and Relationships

o Identify Resources Required for Implementation.
= Begin implementation of the Action Plans.

= Measure Operations against performance.

The following are the steps are used by PAG:

Step 1: Establish Operations Objectives (Mission

and Vision for a Regional Concept for Operations)  Exhibit 4 RCTO Project Activity Phases for the
Pima Association of Governments

The first step in the RCTO development process is

to develop a vision that guides the remainder of Focus & Assessment Action Plans
the RCTO development process. The vision was
developed through a brainstorming workshop Establish Operations Develop Action
with RCTO stakeholders. An important purpose Objective and Vision Flans
of the Vision is to help other stakeholders, a. Necessary
including agency executives and elected officials, Institutional

: Relationships
to understand the purpose and nature of the Identify Existing
PAG RCTO. In conjunction with the visioning it & Hﬁe :;_:‘irr';?js
process, a PAG RCTO Handout was prepared for
distribution to agency executives and stakeholders. Establish Operations implement
The Handout provides background and definition Goals RCTO
of the RCTO, discusses existing coordination and
collaboration activities, and presents a Vision Establish Measure Operations
Statement for the PAG RCTO. The Handout P:;;c:;-::::a against Performance
material is presented in Chapter 3 of this report.
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Step 2: Document Policies, Practices, Procedures and Existing
Institutional Relationships in the Region

The second step in the RCTO development process is to conduct

an inventory and compilation of existing transportation operations
policies, procedures, practices, and resources of the member agencies
as they relate to surface transportation system operations. This step
focuses on the operational areas of traveler information, work zone
management, arterial operations, freeway operations, and incident
management. This task is instrumental to identifying the members of
the “regional operations table” as well as establishing needs related to
specific operations areas.

Step 3: Establish Operational Goals and Performance Measures

The process of defining Operations Objectives narrows the focus of the
PAG RCTO to how arterial management, traveler information, work
zone management and incident management need to be approached
on a regional level and how they fit into the TIP process. In order to
incorporate the TIP process into the RCTO, and mainstream operations
into the traditional planning process, aspects of the Operations
Objective extend into the 5 to 10 year range.

Step 4: Establish Performance Measures

Once the operations objectives are established, qualitative or
quantitative performance measures are defined for each operations
objective. The process of defining performance measures
simultaneously with the operations objectives serve as a check that the
operations objectives are specific and measurable utilizing existing or
easily attainable data.

Step 5: Develop Action Plans to Achieve Operations Objectives

The next step in the RCTO development process is to develop specific
Action Plans for each RCTO operations area. Action Plans identified
new practices, or modifications to existing practices and procedures,
that are needed to achieve the operations objectives. A desired
outcome of developing Action Plans is that local agencies can modify
some of their existing practices and activities to consider the regional
operations goals and objectives.
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Institutional Relationships: The Action Plans include discussion of
the institutional relationships that are needed to achieve the operations
objectives. Institutional arrangements are often the key component

of an operations concept that determines the success or failure.

While engineers are able to overcome most any technical challenge,
developing sound relationships (including intergovernmental
agreements) are many times the most challenging aspect of a project.

A primary consideration in identifying required institutional
relationships is to recognize the relationships that are already in place
and are working well. Stakeholders emphasize that they do not want to
create new institutional layers or regional forums, as existing forums
in the PAG region already provide a solid, established foundation for
addressing regional transportation operational issues. As an example,
a key component of the existing institutional framework already in
place is the PAG Transportation Systems Subcommittee (TSS). This
group brings decision-makers and practitioners together in forums that
are dedicated to planning and operating the transportation system.

A second important consideration in the recommendation of
institutional relationships is to capitalize on existing joint operating
agreements. As an example, the Tucson region already jointly operates
the traffic signal system. As another example, the Arizona Department
of Transportation (ADOT) has established a multi-agency freeway
management system with open coordination and contributions from
several stakeholder groups. Furthermore, statewide and regional signal
system procurement and Intelligent Transportation System (ITS) on-
call consulting services contracts exist that allow multiple agencies

to procure ITS equipment or consulting services through a common
procurement effort.

Document Roles and Responsibilities: The Action Plans document
specific roles and responsibilities for activities that are required to
achieve the operations objectives. This includes general roles and
responsibilities of local agencies and jurisdictions for planning,
implementation, and operations activities related to the Action Plan.

Within each Action Plan, where feasible, a ‘champion’ structure is
identified to guide the implementation of the Action Plan. As an
example, the PAG Transportation Systems Subcommittee is identified
to champion a Regional Traffic Signal Operations Program with
oversight on the program’s focus areas, implementation and funding.
The subcommittee is guided by PAG staff and seeks to establish a
working group to guide program activities and work out details
associated with the program’s coverage. While actual signal timing
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plans are not developed by PAG staff nor the subcommittee, staff and
the working group are responsible for overseeing the administration
of the program and working to ‘elevate’ the issue within the regional
transportation community, and to facilitate the allocation of resources
to develop and update signal timing plans. PAG staff or an identified
individual from the working group update the TSS, perhaps on a bi-
monthly basis, concerning recent activities relating to the Action Plan.

Resources Required: The PAG RCTO identifies the resources necessary
to successfully implement each Action Plan. Identified resources range
from physical improvements, such as TMC facilities, ITS infrastructure
and equipment, or staffing to adequately operate the devices and field
equipment. A critical element of this step is to identify operations-
oriented projects that should be included in the PAG TIP or that can
be pursued through the Regional Transportation Authority (RTA)

Plan funded by regional sales tax dollars. The PAG TIP provides an
opportunity to include specific projects that provide measurable and
operational benefits. Although the TIP is on a five-year schedule,
agencies need to begin submitting high priority operational projects
for consideration. Stakeholder agencies have recognized that coming
together to coordinate transportation operations has provided
advantages to acquiring highly competitive TIP funds for Action Plan
initiatives. Multi-agency programs, such as those identified through the
RCTO process, are seen as high priorities across the region.

Step 6: RCTO Implementation Activities

Some elements of the RCTO Action Plans allow for immediate
implementation. Others, particularly those that require significant
funding, are implemented as funding becomes available. During the
later part of the RCTO development effort, implementation began in
the areas of Traveler Information and Work Zone Management.
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Other Examples

The Denver Regional Council of Governments (DRCOG) established
their program within the TIP to create funding pools for ITS or arterial

traffic signal systems. Their program has allowed agencies to apply for

and obtain funding in the near term for specific projects within those
areas that have recently been defined.

In the Phoenix, Arizona area, a collaborative regional traffic signal
optimization initiative in the region’s RCTO was funded through the
Maricopa Association of Governments (MAG) with CMAQ funds
that became available for programming during the TIP closeout
process. The success of the initiative caused the MPO to become very
supportive of the regional signal timing program, and it will likely
become a permanent part of the MPO work program. The Maricopa
County Department of Transportation in Arizona provides Highway
User Revenue Funds through its TIP to support an arterial incident
management initiative outlined in the region’s RCTO.

Additionally, the Hampton Roads, Virginia, region decided that more
flexibility was needed in funding ITS and operations projects so it
created a line item in the metropolitan transportation plan for these
projects. Agencies can apply for CMAQ and regional STP funds for
management and operations projects in the near term during the
development of the TIP.
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Summary

Operations issues that can be addressed and resolved at a regional level
through policies, agreements, and plans include:

» Optimization and coordination of signals within and between
agencies, such as state, local, county, and transit;

= Optimization and coordination of traffic signals with highway
systems, such as interchange ramp termini and ramp metering;

» Altering arterial signal timing during freeway and arterial
incidents;

= Sharing data on arterials during performance measure reporting,
freeway and arterial incidents, and traveler advisories;

= Sharing maintenance practices and resources;

= Communication to both the public and elected officials with a
consistent message;

= Documentation of practices and procedures; and,

= Training and development opportunities.

In addition to developing common regional-level operations policies,
agreements, and plans, a traffic signal management and operations
program could identify and address a number of other issues. Other
tasks include the following;:

= Establish different objectives and policies for varying arterial
types, such as arterials within central business district or
downtown, suburban, and rural areas. Objectives may vary
depending on the type of land uses, travel patterns, travel
speeds, and vehicle characteristics. An operations program
should address these variations to maintain regional consistency.

» Establish a regional working group comprised of key
stakeholders and a champion to lead the group in being
responsible for traffic signal management and maintenance
within the region.

= Develop the vision, goals, objectives, and performance measures
for traffic signal management and operations in the region.

= Develop a regional traffic signal management concept of
operations to identify high-level policies and plans needed to
support plans and procedures for individual arterials. Such high-
level policies should include:

o Balancing major street throughput and average network/
intersection delay;

o Vehicle clearance times (yellow and all red);

o Left-turn movement treatments (leading, lead-lag, lagging);
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o Pedestrian treatments (rest in walk, leading walk, recall,

clearance times, etc.);

o Signal timing monitoring and plan updates; and,

o Intersection hardware maintenance.

= Identify information and resource sharing needs on a regional
level (e.g., identifying whether local agencies need to access
and view freeway detector and closed circuit television [CCTV]
cameras) for the purpose of traffic signal management and

maintenance.

= Propose technology and ITS needs to support corridor traffic
signal management and maintenance at a regional level.

= Assess and establish engineering and maintenance staffing

needs and qualifications.

While a formal regional-level plan is desirable, it is not a requirement
before developing plans and procedures for individual arterials. The

benefits to developing a regional plan include:

= Resolving many of the institutional barriers on a regional level
before proceeding to developing plans for individual arterials;

= Gaining region-wide consensus on the general approach and
planning for traffic signal management and operations in the

region;

= @Gaining the support of key decision
makers responsible for funding decisions
in the region;

= Cost savings through addressing regional
operations issues just once rather than
multiple times when developing plans
and procedures for individual arterials;

= Cost and time savings by early
identification on what policies and
agreements will be needed before
proceeding to develop plans for individual
arterials; and,

= Providing and maintaining a consistent
message to the public.

Some smaller regions may determine that the upfront cost of preparing

a formal regional corridor management plan may outweigh the benefits

listed above. For example, a region with one arterial may not need a

formal regional traffic signal management and maintenance plan and

could proceed directly to developing plans and procedures for that

individual arterial.
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After developing a regional traffic signal management plan, the

region would have institutional structures in place, consensus by
regional stakeholders, policies and plans to support traffic signal
management and operations, a prioritized list of arterials warranting
individual plans, and the resources identified to develop and operate
individual arterial implementation plans. The next section discusses a
recommended framework for development and operation of individual
arterials.
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Common Threads

Regional Traffic Signal Operations Programs are unique in how they
start, evolve, and sustain themselves. There is no one formula on how
to start or develop a Regional Traffic Signal Operations Program.
However, one common thread between successful programs is that
stakeholders are committed to the program goals and objectives

and have an interest in improving by cooperation. Without this
commitment, a regional program cannot succeed.

Commitment to cooperation goes beyond contributing and
participating. Commitment is likely the biggest hurdle for any Regional
Traffic Signal Operations Program. This requires a change in approach
and philosophy from each stakeholder. One element of getting
everyone on the same agenda is through the development of “SMART”
objectives®. Objectives are specific, measurable statements relating to

the attainment of goals. Regional Traffic Signal Management objectives
should be multi-jurisdictional in nature.

A review of successful programs indicates there are similar
characteristics within the program’s approach that has allowed
stakeholders to commit. These characteristics include a culture of
collaboration, informal partnerships, regional organizations, and
regional resource allocation. Successful programs experience an
evolution of these elements in different ways, but there are
evident transitions of regional objectives and collaborations
from an informal level to a structured collaboration and

then to a mainstreamed program. The following sections
describe each of the elements and how they are necessary to

a successful regional transportation operations program.

Similar to what occurs in the
military related to joint exercises,
collaboration and commitment to a
regional program has to go beyond
superficial efforts.

Creating a Culture of Cooperation

Success in a regional program is aided by a culture where The FHV\/_A Traffic Signal Operations
stakeholders are committed to working together for Peer Review _PrOgr_a_m has been
mutually beneficial transportation operations. The necessary 'nStrumenFal n fac_llltatlng a
culture is likely to necessitate change, and a change to any CU|tura|, Sh?: ' helhplng a?eanIeS that
culture is challenging and takes time. The culture is created recognize there has not been a

) ) common voice by which to request
by champions who see issues that are common across " : .

i ] additional attention to traffic signal

agencies and seek to reach across agency boundaries to

) operations ISsues.
improve.

8 Management & Operations in the Metropolitan Transportation Plan: A Guidebook for Creating an
Objectives-Driven, Performance-Based Approach, Federal Highway Administration, FHWA-HOP-08-007, November
2007.
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Champions attempt to bring various stakeholders together to begin

the dialogue to assess the current conditions and ways they might
make effective change. The necessary change often starts with a single
person who champions the importance of regional collaboration. These
individuals develop support from their agency, especially among the
public officials and other top level leaders. This might be done by
having a peer review or signal operations audit completed to respond
to criticism or proactively to meet a specific new challenge. Participants
must work together to define opportunities for common objectives

that will allow coordination as part of the practice. As
cooperation opportunities are considered in projects,
visible benefits can be demonstrated to other agencies
that will help grow the network. As the practice
continues, more people will witness the benefits and
become mainstreamed into additional activities leading
to further partnerships that begin the basis of regional
efforts.

Developing Successful Partnerships
