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1  INTRODUCTION

1.1 USING MANAGEMENT AND
OPERATIONS STRATEGIES TO
ADDRESS CUSTOMER DEMAND

n every sector of our economy we see rising customer
Iexpectations and growing demand as the public be-

comes more aware of what is possible with advanced
technology. Efforts to meet these expectations lead to
increased complexity, cross-functional systems, and in-
stitutional relationships that transcend single entities. We
see this in health care, homeland security, public safety,
energy distribution, financial systems, and global supply
chains. Similarly, increased demand on the transportation
network and service expectations coupled with limited
funds, time, and access to land has led to an emerging
trend in transportation. Several regions across the U.S.
have begun to make a shift toward optimizing the use of
existing infrastructure across modes and jurisdictional
boundaries through the application of transportation sys-
tems management and operations (TSM&O) strategies.

Examples of TSM&O Strategies

e Traffic incident management

* Traveler information services

 Traffic signal and arterial management
e Transit priority systems

* Freight management

* Road weather management

TSM&O strategies enable transportation practitioners to
provide higher levels of customer service in the near-term
without incurring the high cost associated with major
infrastructure projects. Examples of TSM&O strategies
include multi-State traveler information systems, electron-
ic transit payment services, traffic signal coordination, and
traffic incident management. Benefits can be seen in the
Denver metropolitan area where the Denver metropolitan
planning organization and traffic signal operating agencies
have worked together since 1989 to reduce traveler delay
and air pollution. Multiple jurisdictions participating in an
arterial emergency response team in the Phoenix metro-
politan region save time and money by calling on the team
to manage traffic during major incidents.

TSM&O strategies have benefits for both transportation
planners and operators. By working toward optimizing
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the transportation system with management and operations
strategies, transportation planners are better able to dem-
onstrate to the public and elected officials that progress

is being made on reducing congestion in the short-term
with lower cost techniques. Similarly, operators are able
to make their limited staff time and other resources go
further by collaborating with planners and other operators
to pro-actively address operations from a regional perspec-
tive. Transportation operations improvements made in one
jurisdiction are reinforced by coordinated improvements

in neighboring areas enabling travelers to move seam-
lessly across the region without encountering, for example,
inconsistent traveler information, toll collection technolo-
gies, or traffic signal timing. Overall, by working together
to address transportation issues of regional significance
with management and operations strategies, operators and
planners are able to have a greater impact on the perfor-
mance of the transportation system in the region than they
would by working alone.

1.2 MOVING TOWARD COMMON
GROUND TO ADVANCE TSM&O

Effective planning and implementation of TSM&O strate-
gies requires planners and operators to make a fundamen-
tal cultural shift that allows them to meet on common
ground. Management and operation of the transportation
system is generally left to individual operating agencies
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(e.g., local departments of public works, transit agencies,
State departments of transportation) within the region

and is often performed on an ad hoc basis without a view
toward the transportation system on a regional level.
TSM&O requires operators to broaden their traditional
perspective to one where individual facilities are viewed as
interconnected pieces of a regional system and neighbor-
ing jurisdictions and agencies work together as partners

in providing transportation services to customers. This
transition necessitates new action: anticipating needs
rather than only “putting out fires,” managing the system
on a 24/7 basis rather than only during the peak period
commutes, measuring system performance rather than only
agency output, and reaching outside of your agency to co-
ordinate your piece of the system with other jurisdictions
and modes rather than working in functional stovepipes.

For transportation planners, the shift to TSM&O requires
planners to expand their traditional focus on long-range in-
frastructure projects to include managing and operating the
existing and planned infrastructure. This means engaging
operations managers on a regular basis to address manage-
ment and operations needs through regional strategies and
establishing specific goals,

As Lewis Carroll wrote, “If
you don't know where you
are going, any road will take
you there.” By establishing

specific and measurable
objectives, partnering
agencies can choose the
best “road” to follow.

objectives, and performance
measures for the perfor-
mance of the transportation
system. Additionally, a shift
toward TSM&O requires
full consideration of man-
agement and operations
strategies in the investment
decisionmaking process.

1.3 A TOOL FOR DEVELOPING

REGIONAL TSM&O STRATEGIES

Successfully managing and operating the regional transporta-
tion system depends upon deliberate, sustained collaboration
among operators, planners, and other key stakeholders to
establish direction and decide how to move forward. Mean-
ingful and realistic objectives are necessary to guide the
effort. As Lewis Carroll wrote, “If you don’t know where you
are going, any road will take you there.”" By establishing
specific and measurable objectives, partnering agencies can
choose the best “road” to follow. Lacking shared objectives
to guide operations efforts, agencies risk unnecessary duplica-
tion with neighboring agencies, limited progress due to fund-

" Alice in Wonderland by Lewis Carroll, New York : Grosset & Dunlap, 1946.
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ing or staffing shortages, inconsistent traveler information,
and underutilized or incompatible technologies.

Deliberate, sustained collaboration among participating juris-
dictions is evident in a number of regions across the United
States. In the National Capital Region more than 30 partici-
pating agencies from the District of Columbia, Maryland, and
Virginia have established a formal partnership to implement
and use the Capital Wireless Integrated Network (CapWIN).
CapWIN enhances information sharing and communica-
tions among public safety and transportation agencies as they
coordinate their efforts during special events and incidents.
In Detroit, Michigan transportation and public safety profes-
sionals have met regularly since 1992 as an incident manage-
ment committee wherein the participants jointly plan and
implement initiatives such as a freeway courtesy patrol and
an incident management center. Although the group retains
its incident management title, it has expanded in scope to
freeway operations and arterial traffic management.

A common thread among these partnerships and others like
them is the agreed objectives and the strategies for achieving
them, including institutional relationships and performance
expectations. This thread is the concept for how they want

to improve regional transportation system performance by
working together. A Regional Concept for Transportation
Operations (RCTO) formalizes this thread by providing a
framework that guides collaborative efforts to improve system
performance through management and operations strategies.



The fundamental thinking behind an RCTO is not new. The
RCTO brings together systems engineering concepts and the
experience of successful transportation operations partner-
ships. The idea of an RCTO came out of a broad-based
Federal Highway Administration (FHWA) and Federal Transit
Administration (FTA) working group on linking planning and
operations in 2000 and 2001. The working group consisted
of operations, planning, and public safety officials in local,
regional, State, and Federal agencies. The idea was advanced
in 2003 when a special policy committee of the Transporta-
tion Research Board (TRB) supported and endorsed it and
recommended further development and demonstration.

1.4 PRIMER OVERVIEW

This primer will introduce transportation operators and
planners to the Regional Concept for Transportation Oper-
ations, a blueprint for action. The primer will describe an
RCTO and its essential components, explain its potential
role in the transportation planning process, and illustrate
its development through examples. Additionally, the
primer will highlight the benefits gained from partnerships
that develop an RCTO and the keys for success as partners
work toward an RCTO.

Regional Concept for Transportation Operations

1-3



2 WHAT IS AN RCTO?

Regional Concept for Transportation Operations

is a management tool to assist in planning and

implementing management and operations strate-
gies 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. 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 time for many
management and operations strategies to be implemented

tan planning organizations,
and public safety entities.
Depending on the scope of
the RCTO, non-traditional
participants such as freight
operators, tourism bureaus,
and economic development
agencies may need to be
engaged. Well-respected

For the purposes of
an RCTO, a region is
considered to be any multi-

jurisdictional area defined
by the collaborative
partners.

AnRCTO is a management
tool to assistin planning and
implementing management

and operations strategies
in a collaborative and
sustained manner.

while keeping the RCTO tool
responsive to current system
performance needs. Addi-
tionally, the timeframe offers
a middle ground between
operators who are focused
on day-to-day activities and

planners who are looking out
20 to 25 years.

An RCTO focuses on operations objectives and strategies
within one or more management and operations functions
of regional significance such as traveler information, road
weather management, or traffic incident management.

The topic of an RCTO is determined by the collaborating
partners who are interested in advancing TSM&O in their
region and it is 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, a recent natural disaster,
a special event, or shortage of resources.

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 part-
ners. That area may or may not coincide with the boundar-
ies of a metropolitan planning organization (MPO).

Participants in developing

The RCTO fosters
objectives-driven
collaboration by focusing

the partners on a specific
operations objective and
strategy to achieve it.

and implementing an RCTO
may be managers and deci-
sionmakers from local, State,
or regional transportation
agencies responsible for day-
to-day operations, metropoli-
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leaders who are willing to champion the common goals of
the partners and guide the development of the RCTO are
necessary for its success. It may be most effective to have
a leader involved with transportation planning as well as

a leader from the operations community in order to bridge
the two communities and bring an understanding of both
planning and operations to the task of developing an RCTO.
Frequently, collaborative operations efforts have a hosting
organization. The selection of host depends on the composi-
tion of the partners, the operations focus of the collabora-
tion, and available time and skills among the participants.

A sample is given below of transportation-related partici-
pants who could be involved in developing an RCTO:

 Traffic operations engineers and managers.
» Transportation planners.

» Transit operations managers.

» Police and fire officials.

* Emergency medical service (EMS) officials.
* Emergency managers.

 Port authority managers.

» Bridge and toll facility operators.
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2.1 BENEFITS OF AN RCTO

An RCTO imparts several important benefits to opera-
tors and planners who are part of a collaborative effort to
advance TSM&O strategies in a region:

Increases the efficiency and effectiveness of the partners
by forcing them to collectively think through what they
want to accomplish and how they will work together to
reach that operations objective in the near future.

Guides the collaborative effort by bringing together
varied transportation operations perspectives, priorities,
and cultures from different agencies and jurisdictions.
Presents a mutual direction for one or more aspects

of transportation systems management and operations
based on a holistic view of the region.

Creates operations objectives and performance
measures that can be used in the transportation planning
process.

Facilitates coordinating priorities, leveraging resources,
and alleviating duplicative efforts.

Clarifies the roles and responsibilities of the partners in
the collaborative effort.

Garners commitment from agencies and jurisdictions
for a common regional approach to transportation
management and operations.

Maricopa Association of Governments Regional

Concept of Transportation Operations

As a trailblazer in coordinating regional operations, the
Maricopa Association of Governments (MAG) Intelligent
Transportation Systems (ITS) Committee spearheaded the
development of a concept for advancing coordinated op-
erations in the Phoenix metropolitan region in 2002. Over
the next year under the leadership of MAG, the concept
took the shape of a Regional Concept of Transportation
Operations, a product that helped inform what is referred
to as a Regional Concept for Transportation Operations in
this primer. The members of the MAG ITS Committee
are representatives from Federal Highway Administration,
Arizona Department of Transportation (ADOT), Arizona
Department of Public Safety, Valley Metro, Arizona State
University and twelve MAG member agencies. Addition-
ally, stakeholders such as police, fire, and public safety an-
swering point managers helped develop the MAG RCTO.
Eleven initiatives were selected for the MAG RCTO
including a regional traffic signal optimization program,
transit signal priority, and travel information.

Contact Sarath Joshua: sjoshua@mag.maricopa.gov
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» Provides an opportunity
to strengthen the linkage
between regional planners
and managers responsible
for transportation
operations by offering
a coherent operations
strategy for consideration
in the planning process.

The RCTO elevates the
focus from agencies’
individual responsibilities

to a holistic view of the
region’s transportation
system.

Establishes credibility with decisionmakers and the
public by demonstrating that multiple agencies are
standing behind the same operations objective.

2.2 FOUNDATIONS IN SYSTEMS
THINKING

The RCTO promotes a more systemic and sustained ap-
proach to collaboration. Consistent with well established
systems engineering principles, the RCTO elevates the
focus from agencies’ individual responsibilities to a global
view of the region’s transportation system. By consider-
ing the interconnections within the region’s transportation
system, partners develop higher level operations objectives
that address those systemic issues that cut across multiple
agencies and jurisdictions. The RCTO is a living guide
that partners update and amend as circumstances and pri-
orities evolve in the region
and among partners. While
it may require some initial
investment in operations
infrastructure, an RCTO

is more than a “project”
because it effects lasting
changes in how partners
work together to improve
system performance.

The RCTO is a living guide
that partners update and
amend as circumstances

and priorities evolve in
the region and among
partners.

In this sense, the RCTO encourages sustained collabora-
tion:

* An RCTO requires developing and sustaining working
relationships between agencies that transcend particular
individuals.

An RCTO defines a new way of “doing business” for the
participants that is stimulated through the development of
the RCTO.

The result of developing an RCTO is not a collection of
projects stapled together, but a coherent collaborative
strategy that sets the future direction for operations in the
region.



* Although the time horizon for an RCTO is only 3 to 5
years, the RCTO establishes collaborative activities that
typically must continue beyond that timeframe in order to
maintain the operations objective.

* An RCTO creates a precedent in the region for how
to organize multiple participants interested in working
together to improve transportation management and
operations.

* Once developed, an RCTO can serve as a template for
further collaboration on other aspects of transportation
operations.

2.3 RCTO SCOPE

The scope of an RCTO is defined in terms of three major
dimensions: functional, institutional, and geographic.

The functional dimension defines the operations areas
addressed within the RCTO, the institutional dimension
defines the partnering entities engaged in the developing
and carrying out the RCTO, and the geographic dimension
defines the region (i.e., political boundaries) for which

the RCTO is developed. Each dimension is shaped by the
collaborative activity among transportation operators from
multiple jurisdictions.

Operations functions that tend to be of regional signifi-
cance and could benefit from an RCTO include:

» Congestion management.
 Traffic incident management.
* Traveler information.

 Electronic payment services (e.g., transit, parking,
tolls).

* Emergency response and homeland security.
 Traffic signal coordination.

* Road weather management.

* Freight management.

* Work zone traffic management.

» Freeway management.

Regional Concept for Transportation Operations |

FUNCTIONAL SCOPE

An RCTO can address a

single TSM&O area (e.g.,

traffic incident management,

traveler information services,

or electronic fare payment),

a collection of related areas

(e.g., congestion management

for arterials and freeways),

or capabilities that cut across

several functions (e.g., area-

wide communications, surveil-

lance and control, or vehicle

detection and location). The

functional scope of an RCTO may change over time in re-
sponse to changes in the collaboration between participants.
For example, an RCTO can help expand collaboration on
incident management to include emergency management.

GEOGRAPHIC SCOPE

The geographic and institu-

tional scope of the RCTO may

coincide with the jurisdictions

and agencies represented in

an MPO. However, an RCTO

may be developed for a

multi-state corridor, adjoin-

ing transportation manage-

ment areas, neighboring local

jurisdictions within an MPO

area, or any other self-defined

multi-jurisdictional area. Many non-urban or rural areas
may find significant benefit in creating an RCTO as they
often do not have a regional planning process or metropol-
itan planning organization to bring focus to the region.

INSTITUTIONAL SCOPE

An RCTO’s institutional scope
may range from corresponding
agencies in neighboring juris-
dictions that collaborate around
a function that falls within their
individual responsibilities, to
all of the transportation and
public safety agencies within
an MPO area that collaborate
on multiple functions through-
out the metropolitan region,

to a collection of agencies that
span several States along a major interstate corridor.



3  UNDERSTANDING THE RCTO IN CONTEXT

ithin any region, there are many existing
‘ }‘ / processes and structures that will influence the

contents of an RCTO, how it is developed, and
the role it will play in the management and operation of
the region’s transportation system. This section discusses
how the RCTO may relate to three of those processes or
structures: the transportation planning process, the regional
intelligent transportation systems (ITS) architecture, and a
concept of operations.

3.1 THE RCTO AND THE
TRANSPORTATION PLANNING
PROCESS

Connecting the RCTO 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 ef-
forts. An RCTO is one opportunity among several to link
transportation planning and investment decisionmaking to
TSM&O as illustrated below.

By linking to the planning process, partners can gain
recognition within the region for operations and increase

Requires Coordination
Among Decisionmakers

Linkage Opportunities

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 develop-
ment 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.

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 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 management and operations projects. All projects need
to be part of the metropolitan transportation plan (MTP)

in order to be eligible for funding through the metropoli-
tan planning process. In many regions, obtaining funding
within one to two years is very difficult because all avail-
able funding is designated for specific projects many years

Requires Coordination Among
Day-to-Day Operations Managers

RS

Transportation Planning Process

S

< Data Sharing >

< Performance Measures

Regional

Congestion Management Process

Transportation

Transportation <
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Figure 1: The RCTO is one of several opportunities to link planning and operations.?

2 U.S. Department of Transportation, FHWA, Getting More By Working
Together Opportunities for Linking Planning and Operations
(Washington, DC, 2004) .
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Denver Traffic Signal System Improvement

Program led by DRCOG

In 1989, traffic engineers in the Denver area concluded
that there was a need for interjurisdictional timing and
coordination of traffic signals. The engineers selected
the region’s MPO, Denver Regional Council of Gov-
ernments (DRCOG), to develop a regional program
because DRCOG was an agency that was regional in
nature and viewed as having the capabilities to facilitate
cooperation between multiple jurisdictions. DRCOG
and the traffic signal operating agencies worked to-
gether to begin a small signal timing and coordination
program funded by an energy grant. The program pro-
vided for one traffic engineer to assist in signal timing
and coordination in the region and no capital improve-
ments.

Although the benefits were modest, the first few years
of the program proved its worth to the region and
impressed the DRCOG Board of Directors. When the
Denver region began to receive CMAQ funds due to the
adoption of the United States Intermodal Surface Trans-
portation Efficiency Act of 1991, more funding became
available for traffic signal improvements. In 1994, the
Traffic Signal System Improvement Program (TSSIP)
was officially adopted and an annual budget of $1 mil-
lion was provided in the TIP. As of 2005, the program
budget was approximately $3.7 million per year.

Contact Jerry Luor: JLuor@drcog.org

in advance. In those cases, partners may choose to work to
establish funding options for future management and op-
erations projects while implementing an RCTO in the near
term that relies on available resources and technology.

In some regions, such as the Denver, Colorado area, fund-
ing pools or programs have been included in the trans-
portation improvement program (TIP) for ITS or arterial
traffic signal systems. This allows 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

3 Joshua, Sarath, Maricopa Association of Governments & Faisal Saleem,
Maricopa County Department of Transportation. (2005, August 22). Personal
interview.

4 Ravanbakht, Camelia, Hampton Roads Planning District Commission.
(2007, January 5). Personal interview. For more information, contact
Camelia Ravanbakht at cravanbakht@hrpdcva.gov.
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funding through the Maricopa Association of Governments
(MAG) with CMAQ funds that became available for pro-
gramming 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.*

While linking the RCTO to the planning process can assist
operations-oriented partners in advancing their collab-
orative efforts, it can also be useful for planners as they
incorporate operations into the process. An RCTO can
help planners address the requirements within the Safe,
Accountable, Flexible, Efficient Transportation Equity Act:
A Legacy for Users (SAFETEA-LU) to link operations to
the planning process. SAFETEA-LU contains the follow-
ing requirements:?

5 Each requirement is contained in SAFETEA-LU, Title Il Public
Transportation, Section 3005 Metropolitan Transportation Planning and
Title VI Transportation Planning And Project Delivery, Section 6001
Transportation Planning. The first requirement is also in Title Il Public
Transportation Section 3006 Statewide Transportation Planning.



Promote Efficient Management and Operations: The
planning process must “promote efficient system manage-

ment and operation.”

An RCTO can serve as a
mechanism to translate
relatively high-level
concepts for management
and operations defined

within the planning process
into specific, coordinated
strategies for operations

Contain Management and
Operations Strategies:

A metropolitan region’s
transportation plan must
contain “operational and
management strategies to
improve the performance of
existing transportation fa-
cilities to relieve vehicular

that can be acted on.

congestion and maximize
the safety and mobility of
people and goods.”

Develop a Congestion Management Process: A met-
ropolitan region must develop a process that effectively
manages congestion through management and operational
strategies for new and existing transportation facilities
through the use of travel demand reduction and operational
management strategies. This process must be cooperative-
ly developed with some non-traditional planning partners,
namely system operators (e.g., transit, toll authorities, pri-
vate providers) and implementers (e.g., State departments
of transportation, local governments, and transit agencies)
in order to fully utilize system capacity on all modes of
transportation.

An RCTO can also serve as a mechanism to translate
relatively high-level concepts for management and opera-
tions defined within the planning process into specific,
coordinated strategies for operations that can be acted on.
Multiple opportunities exist to use an RCTO to advance
operations in connection with transportation planning.
Five scenarios were selected to demonstrate how an RCTO
could link to the planning process.

Scenario 1:

A regional need has been identified as part of the congestion
management process® to reduce non-recurring congestion
along five corridors within the jurisdictions of two counties, a
city, and the State department of transportation (DOT). Unsure
of how best to address this need, the MPO turns to a regional
operations committee with representatives from each impacted
jurisdiction. The committee takes this need and develops an
RCTO by agreeing on a measurable operations objective and
a specific approach to reducing congestion in that area. This
short-term management and operations strategy may then be
included in the regional plan and compete for funding.

6 Alternatively, the regional need could be identified during development of
the regional ITS architecture.
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Scenario 2:

An objective pertaining to management and operations is
adopted as part of the metropolitan transportation plan,” but
specific strategies to achieve this objective are lacking. The
objective states “by 2012, transfers between transit services
will be seamless.” A group of transit operators with a history
of collaboration take this objective and define their approach
(a universal payment system and coordinated scheduling)
and what will be needed to accomplish this. They provide
their strategy and project description as input into the plan.

Scenario 3:

The high-level management and operations strategy, road
weather management, has been named in the metropolitan
transportation plan to address mobility problems in the
region during winter months, but it is unknown how this
strategy translates into specific, coordinated activities. A re-
cently formed partnership between road operating agencies
works to formulate a specific operations objective for winter
road travel and an approach to meeting it as part of an
RCTO. The partners then use information from their RCTO
to develop project descriptions to apply to CMAQ funding.

Scenario 4:

A funding pool for traffic signal systems has existed in the
region’s TIP for the past 6 years. Every 2 years, the MPO is-
sues a call for traffic signal system projects and local agencies
develop applications and compete for funding for projects
that enhance their jurisdiction. Recently, the manager of
traffic engineering from one city brought together colleagues
from each jurisdiction in the region to develop an RCTO for
a common operations objective and coordinated approach to
traffic signal management across jurisdictions. Based on the
approach and resource needs established by the signal group,
a series of region-wide applications were sent in for the traffic
signal systems funding pool.

Scenario S:

Funding for three separate road pricing projects along cor-
ridors within a major metropolitan area was just granted in
the most recent TIP. Three project teams were established and
each began initial planning for their project. From a regional
perspective, the MPO recognized the need for a consistent
approach to road pricing in order to better serve customers.
The MPO convened a regional road pricing committee so that
regional leaders could work together with the road pricing
project teams to establish an ongoing dialogue and an RCTO
for coordinated road pricing.

7 It is expected that management and operations objectives will become
part of the metropolitan transportation plan (MTP) as planning further
incorporates operations approaches.
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As shown in the above scenarios, products of the planning moving from the planning process to be used as input to the

process may provide an opportunity to use an RCTO to RCTO. In return, the RCTO can offer several important in-
advance planning for operations. In the diagram below, these ~ puts to the planning process as shown by the arrows pointing
products of the planning process are illustrated with arrows from the RCTO toward the planning process.
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Figure 2: The RCTO can be used to translate outputs of the planning process into specific operations objectives,
short-term strategies, and project specifications to be included in the MTP and TIP.2

8 Diagram for the transportation planning process was derived from The
Metropolitan Transportation Planning Process: Key Issues, FHWA and
Federal Transit Administration (Washington, DC, 2004).
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3.2 HOW THE RCTO RELATES
TO THE REGIONAL ITS
ARCHITECTURE

Like the blueprint for a house, a regional ITS architecture
creates a picture of ITS deployment and use in a region as
envisioned by a broad base of stakeholders. An architec-
ture serves as a guide to agencies as they build upon and
expand their ITS capabilities. According to SAFETEA-
LU, ITS projects funded through the Federal Highway
Trust Fund must conform to the National ITS Architecture
and applicable standards. A regional ITS architecture tai-
lors the National ITS Architecture to the region’s specific
needs and interests. An ITS architecture defines existing
or desired sensor, computer, electronics, and communica-
tions technologies and the interconnections and informa-
tion exchanges between these systems. In addition, the
architecture describes the regional needs, ITS services that
can address these needs, and the envisioned operational
roles of agencies responsible for these systems.

A Planner’s Perspective on the Distinctions

between the RCTO and ITS Architecture

Paul Casertano, a senior planner with the Pima Associa-
tion of Governments in Tucson, Arizona characterized
their ITS architecture as broadly defining what the
operations agencies in the region do with technology
and what they would like to do. He explained that, in
contrast, their RCTOs defined in specific terms what
they were committed to achieving operationally in the
short term, 1ow they were going to work together, and
how their collaborative effort was going to be shaped.
Developing an RCTO allowed the ITS and operations
stakeholders in Tucson to “drill down” on one or more
user services brought out during the development of the
ITS architecture.

The RCTO and the regional ITS architecture serve related
but distinct purposes for stakeholder agencies in the re-
gion. It is important to understand both how they differ in
function and how they can work together within a region
to produce an even greater level of transportation system
performance.

The primary purpose of developing a regional ITS archi-
tecture is to “illustrate and document regional integration
so that planning and deployment can take place in an orga-

9 U.S. Department of Transportation, Regional ITS Architecture Guidance:
Developing, Using, and Maintaining an ITS Architecture for Your Region
Version 2.0 (Washington, DC, 2006).
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nized and coordinated fashion.” The purpose of an RCTO
is to provide a group of collaborating agencies a common
operations objective and a collaborative strategy to achieve
that operations objective. The ITS architecture establishes
common parameters for ITS but it does not include an
implementation strategy that is part of an RCTO.

Other major distinctions between the regional ITS archi-
tecture and the RCTO include:

» The focus of the architecture is on ITS whereas the
RCTO focuses on transportation management and
operations strategies that may or may not necessitate the
application ITS.

 Unlike the unlimited temporal scope of the architecture,
the RCTO has a 3- to 5-year timeframe for achieving
the operations objective.

* Funding arrangements included in the RCTO are not
part of a typical architecture.

» The functional scope of the RCTO (e.g., arterial
management, transit services) may be narrower than the
scope of the architecture which looks across a range of
user services.

» The institutional scope may also differ considerably
since the partnering agencies involved with an RCTO
may be just a couple of counties or all relevant agencies
within multiple transportation management areas;
however, frequently there will be overlap between
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the individuals and agencies involved in the ITS
architecture and in an RCTO. The developers of an
RCTO must also include individuals within partnering
agencies with the authority to commit resources (e.g.,
staff time, funding, equipment).

Updating Strategic I'TS Plan Motivated the

Creation of MAG RCTO

The idea for MAG’s Regional Concept of Transporta-
tion Operations (RCTO) surfaced during the MAG ITS
Committee’s 2000 update of the region’s ITS strategic
plan. During the update process, the committee was
focused on infrastructure, and then they encountered
instructions for an operational concept in the ITS Archi-
tecture. The Committee members decided to more fully
address that in a separate effort and included the RCTO
as an action item in the strategic plan.

A regional ITS architecture and an RCTO should make use
of each other to advance their common goal of optimizing
the transportation system. During the development of the
architecture, collaborative relationships between stake-
holder agencies are formed that may serve as the founda-
tion for RCTO partnerships. The regional needs and user
services identified in the architecture may motivate the
creation of an RCTO to address those needs. Likewise, the
operational concept, functional requirements, and system
interfaces may inform the approach taken in an RCTO to
achieve a common operations objective. An important in-
terface between the ITS architecture and the RCTO is data
collection for performance measurement. In order to track
progress toward their operations objective, RCTO partners
will likely need to use ITS that may already be specified in
the regional ITS architecture.

Beyond being a source of ideas for the RCTO, any ap-
plicable ITS architecture should be consulted by RCTO
partners to ensure conformity if their approach utilizes
ITS. An RCTO can be a useful tool to put into action

the user services defined in an architecture that require
multi-agency collaboration to implement and sustain. In
summary, the RCTO and the regional ITS architecture can

' Related concepts of operations are described in L. Neudorff, J. Harding
& L. Englisher, Integrated Corridor Management Systems Concept of
Operations for a Generic Corridor, Report Number FHWA-JPO-06-032
(Washington, DC: April 2006) and Smith, B., et al, Regional, Statewide,
and Multi-State TMC Concept of Operations and Requirements, FHWA
TMC Po