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1.0 PREFACE

The Congestion Management Process (CMP), which has
evolved from what was previously known as the
Congestion Management System (CMS), is a systematic
approach, collaboratively developed and implemented
throughout a metropolitan region, that provides for the
safe and effective management and operation of new and
existing transportation facilities through the use of
demand reduction and operational management strategies.
The CMP is 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, or any area where
designation as a TMA has been requested. Although the
CMP is not required in non-TMAs, the CMP represents
the state-of-the-practice in addressing congestion, and
should be considered in metropolitan areas that are facing
current and future congestion challenges.

The Congestion Management System has been described
as a “7 Step” process; with the addition of a new “first
step,” the Congestion Management Process is an “8 Step”
process, as follows:

1. Develop Congestion Management Objectives;
2. 1dentify Area of Application;

3. Define System or Network of Interest;
4.Develop Performance Measures;

5. Institute System Performance
Monitoring Plan;

6.Identify and Evaluate Strategies;

7. Implement Selected Strategies and Manage
Transportation System; and

8. Monitor Strategy Effectiveness.

This guidebook provides an overview of the Congestion
Management Process. Together with a companion volume,
Management and Operations in the Metropolitan
Transportation Plan, the reader will find useful information
about implementing an objectives-driven, performance-
based approach to the metropolitan planning process.
These guidebooks build upon over a decade of experience
in effective congestion management, and emphasize a
regional approach to transportation systems management
and operations that has evolved in recent years. The output
of several recent research efforts and workshops involving
leaders in metropolitan planning, congestion management,
and performance-based planning have informed this guide-
book, and several additional, related projects are currently
underway. We encourage readers to follow up on the links
and references included in this document. This guidebook
is intended as guidance only and does not create any new
requirements. You may use an alternative approach if the
approach satisfies the requirements of the applicable
statutes and regulations.

(References to related guidance materials and useful web
sites, as well as examples of good practices, are included
throughout this guidebook and in Appendix D.)
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2.0 INTRODUCTION

2.1 PURPOSE

The Safe Accountable Flexible Efficient Transportation
Equity Act — A Legacy for Users (SAFETEA-LU), the
most recent reauthorization of the nation’s surface trans-
portation program, made several changes to metropolitan
and statewide transportation planning provisions, ranging
from an increase in the percentage of funding available for
metropolitan planning, to modifications of the transporta-
tion planning factors to be considered in long-range plan-
ning. Among the most significant changes was the updated
requirement for a “congestion management process”
(CMP) in Transportation Management Areas (TMAs —
urban areas over 200,000 in population), as opposed to
“congestion management systems” (CMS). The change in
name (and acronym) is intended to be a substantive
change in perspective and practice, to address congestion
management through a process that provides for effective
management and operations, an enhanced linkage to the
planning process, and to the environmental review
process, based on cooperatively developed travel demand
reduction and operational management strategies as well
as capacity increases.

The Congestion Management Process is consistent with
the increased emphasis on management and operations in
SAFETEA-LU. Both are part of an emerging concept
focused on regional objectives that drive performance-
based planning for responding to congestion. This new
focus retains the traditional role of the metropolitan plan-
ning organization (MPO) in long-range transportation
planning, but empowers the MPO and its partners in plan-
ning for the ongoing operations and management of the
transportation system. The CMP builds upon more than a
decade of experience with planning for congestion man-
agement, including the Congestion Management Systems
first introduced in the Intermodal Surface Transportation
Efficiency Act of 1991 (ISTEA), as well as the accumulated
knowledge of how greater availability of data, enhanced
tools for data management and modeling, expanded use of
intelligent transportation systems, and opportunities for
regional cooperation and collaboration can improve the
active management of the regional transportation system.

A well-designed CMP should help the MPO to:

* Identify congested locations;
» Determine the causes of congestion;
» Develop alternative strategies to mitigate congestion;

 Evaluate the potential of different strategies;
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» Propose alternative strategies that best address the
causes and impacts of congestion; and

 Track and evaluate the impact of previously imple-
mented congestion management strategies.

Once congestion management strategies have been identi-
fied and selected as part of the Metropolitan Transportation
Plan (MTP), the CMP can also be used to:

* Set priorities among projects for incorporation into
the Transportation Improvement Program;

 Provide information for environmental analysis of
proposed projects;

* Develop more detailed assessments of the potential
for congestion, reduction at the corridor or activity-
center level; and

* Assist in the ongoing monitoring and evaluation
of projects and programs implemented throughout
the region.

This guidebook provides information on how to create an
objectives-driven, performance-based congestion manage-
ment process. While the focus of this guidebook is on the
CMP, the principles of objectives-driven, performance-
based planning can also be applied to other aspects of
regional concern (safety, economic development, environ-
ment, etc.) in an MTP. The CMP represents the “state-of-
the-practice” in responding to the growing challenge of
congestion on urban transportation networks.

This guidebook will enable the user to develop a conges-
tion management process that will build upon the basic
concepts of the CMS to develop a CMP that is:

* Objectives-driven; and

* Draws upon performance measures, operations data,
and existing processes such as the regional
Intelligent Transportation Systems (ITS) architecture.

2.2 CHANGES IN STATUTE AND
PLANNING REGULATIONS

Titles IIT and VI of SAFETEA-LU, Sections 3005 and
6001, updated the requirement for addressing congestion
in Transportation Management Areas (TMAs), mandating
the incorporation of CMP within the metropolitan plan-
ning process. (See Appendix A for specific changes to the
United States Code.)



In TMAs, SAFETEA-LU requires that the MPO “shall
address congestion management through a process that
provides for effective management and operation, based on
a cooperatively developed and implemented metropolitan-
wide strategy, of new and existing transportation facili-
ties... through the use of travel demand reduction and
operational management strategies.” The Final Rule on
Statewide and Metropolitan Transportation Planning,
published on February 14, 2007, states that “The devel-
opment of a congestion management process should
result in multimodal system performance measures and
strategies that can be reflected in the metropolitan trans-
portation plan and the Transportation Improvement
Program (TIP).”

system or program required under state law is, for all intents
and purposes, a Congestion Management Process. This
would depend on whether the existing process is consistent
with the requirements set forth in the statute and in the
Metropolitan Transportation Planning Final Rule.

The Conference Report accompanying SAFETEA-LU provides
some insight into the intent of Congress in requiring a CMP:

“Subsection (i) involves transportation management areas,
which are defined as urbanized areas with a population over
200,000. The transportation plans in these areas are based on
a continuing and comprehensive planning process carried out
by the MPO. Congestion management is achieved through the
use of travel demand reduction and operational management
strategies. Congestion relief activities under section 139 of title
23 are also to be used. The Secretary must certify that the
planning process for each transportation management area is
being carried out in accordance with Federal law no less often
than every 4 years. This is a change from current law, which
mandates certification every 3 years. The Secretary has the
authority to withhold up to 20 percent of the funds attributable
to the MPO if the metropolitan planning process of an MPO
serving a transportation management area is not certified.”

“Subsection (k) is consistent with subsection 134(l) of current
law and states that a metropolitan planning area classified as
non-attainment for ozone and carbon monoxide under the
Clean Air Act may not receive funds for any highway project
that will result in a significant increase in single-occupant vehi-
cles. The only exception would be if the project were addressed
through a congestion management process.”

The CMP can potentially support three of the six areas of empha-
sis set forth in the National Strategy to Reduce Congestion on
America’s Transportation Network, released in May 2006.
(CMP may also contribute to development of congestion-reduction
projects in the “Corridors of the Future” program.)

» Relieve urban congestion

» Unleash private sector investment resources

» Promote operational and technological improvements

» Establish a “Corridors of the Future” competition

» Target major freight bottlenecks and expand freight
policy outreach

» Accelerate major aviation capacity projects and provide a
future funding framework

TMAs are defined as metropolitan areas with a popula-
tion greater than 200,000, but metropolitan areas can be
designated TMAs at the request of the Governor and the
MPO responsible for that region. TMAs account for 182
of the 385 MPOs nationwide; about 20 of these TMAs
have populations under 200,000. Congestion represents a
serious challenge for many MPOs, even those not desig-
nated as TMAs.

Congress also made specific reference to the treatment of
state-mandated congestion management systems or pro-
grams. Such systems or programs were deemed to be con-
sistent with the CMP, depending upon a finding by the
Secretary of Transportation. In other words, the FHWA/
FTA may determine that an existing congestion management

Congestion exacts a heavy price on all elements of society,
from the economy to individual quality of life. Whether it
takes the form of trucks stalled in traffic, cargo stuck at
overwhelmed seaports, or airplanes circling over crowded
airports, congestion costs America an estimated $200 billion
a year. In 2003, Americans lost 3.7 billion hours and 2.3 bil-
lion gallons of fuel sitting in traffic jams.! Congestion also
affects quality of life by trapping people in traffic, taking
up time that could be spent with families and friends
and in participation in civic activities. Congestion in all
of its forms is the target of a major U.S. DOT initiative,
the National Strategy to Reduce Congestion on
America’s Transportation Network (also known as the
“Congestion Initiative”).

The Congestion Management Process is intended to be an
integral part of the metropolitan planning process, rather
than a stand-alone program or system. The CMP also
applies a new way of thinking about regional transporta-
tion systems management and operations (M&O). M&O
is an integrated approach that seeks to optimize the per-
formance of existing infrastructure through the implementa-
tion of multimodal, intermodal, and often cross-jurisdictional
systems, services and projects. This includes regional
operations collaboration and coordination activities
between transportation and public safety agencies. M&O
strategies aim at improving service efficiency, enhancing
public safety and security, reducing traveler delays, and
improving access to information for travelers. M&O
strategies can include a broad range of activities, including

" http://www.fightgridlocknow.gov/.
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incident management, travel demand management, free-
way and arterial management, transit priority strategies,
traveler information, and activities that support emergency
preparedness and response. While M&O strategies can
enable transportation operators to improve service without
costly infrastructure projects, M&O is also built into many
capital improvement programs to maintain efficient use of
new capacity over the long-term.

Use of the CMP, while required for TMAs, represents
good practice for planning in any urbanized area, particu-
larly in fast-growing metropolitan areas and those with
complex transportation networks. The CMP can be used
to identify specific strategies that make the best use of
new or existing transportation facilities, including but not
limited to travel demand management, such as changes to
land use, mode shifts, or changes to the time of day for
travel; transportation systems management and operations,
including approaches such as incident management
through improved response to crashes, freeway manage-
ment systems like ramp metering, improvements to arterial
management such as traffic signal coordination, and
improvements to transit operations; better travel informa-
tion to help system users plan their trips in advance or
respond to changing conditions; or capacity expansion
through existing or new facilities as appropriate.

The new planning regulations relate the changes in law to
current and evolving practice. The statute and regulations
determine the scope of the CMP.

e The CMP is required in metropolitan areas with a
population greater than 200,000 (TMAs), as well as
in urbanized areas that have requested designation
as a TMA.

* In TMAs in nonattainment of national ambient air
quality standards for carbon monoxide or ozone, no
Federal funds may be spent for capacity-expanding
projects unless they come from a CMP.

Even if a metropolitan area is not a TMA or in nonattainment
status, the CMP represents good practice in monitoring,
assessing, and resolving congestion issues in any MPO.

For a variety of reasons, the CMP offers a robust tool for
identifying and evaluating transportation improvement
strategies, including both operations and capital projects.

The Congestion Management Process is very closely
aligned with the integration of transportation systems
management and operations into the metropolitan plan-
ning process. Management and operations (M&Q), which
is discussed more extensively in a companion guidebook,
has emerged as a vitally important approach to addressing
both short-range and long-term transportation challenges.
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2.3 RELATING CMP TO ELEMENTS
OF THE METROPOLITAN
TRANSPORTATION PLAN

“Management and Operations in the Metropolitan
Transportation Plan: A Guidebook for Creating an
Objectives-Driven, Performance-Based Plan,” presents
information about M&O that complements the material in
this Guidebook on the Congestion Management Process in
Metropolitan Transportation Planning. The M&O
Guidebook provides an overall perspective on how man-
agement and operations can contribute to the development
of the MTP. The M&O guidebook and the CMP guide-
book were developed in tandem to ensure consistency of
message and content.

SAFETEA-LU specifically requires consideration of
M&O in the metropolitan transportation planning process;
“Promote efficient system management and operation” is
specifically identified as one of eight planning factors that
must be taken into account in the development of the
MTP (see Section 6001(h)). MPOs must also include
“operational and management strategies to improve the
performance of existing transportation facilities to relieve
vehicular congestion and maximize the safety and mobility
of people and goods.”

The intent of this document is to offer information on cur-
rent best practice and emerging approaches in addressing
congestion through a systematic, objectives-driven,
performance-based process (as shown in Figure 1). The
congestion management process, highlighted and represented
in the shaded boxes of Figure 1, provides a useful tool for
realizing plan objectives relating to congestion through sys-
tem operations and management, travel demand strategies,
and new capacity where appropriate. The suggested
approach is consistent with the Final Rule on Statewide and
Metropolitan Transportation Planning, published on
February 14, 2007.

2.4 AN OBJECTIVES-DRIVEN,
PERFORMANCE-BASED
APPROACH TO ADDRESSING
CONGESTION

Today the public expects and demands an effective trans-
portation system that fosters mobility, safety, and security,
while protecting environmental resources and enhancing
economic development, community resources, and quality
of life. Meeting this multitude of challenges requires a
new way of thinking about how we plan for transportation
in the nation’s metropolitan regions. This new way of
thinking embraces objectives-driven, performance-based



planning and emphasizes management and operations as a
new focus for metropolitan transportation planning.

Historically, MPOs have developed long-range plans with a
20 to 25 year horizon, focused on the capital investments
(highways, transit, bicycle, and pedestrian facilities) needed to
satisfy the anticipated demand. While these demands remain
important and must be considered, the reality is that, in most
metropolitan areas, this traditional approach is constrained by
limited funding, environmental and quality of life considera-
tions, and land use considerations. Additionally, given the
long lead times for the capital investments to be constructed,
the public remains frustrated by the lack of mobility improve-
ments within a shorter timeframe. It is time for metropolitan
transportation planning to provide a mix of long-term capital
investment and both long-term and near-term operational
enhancements to the regional transportation system.

The objectives that particularly concern developers of the
congestion management process derive from the vision and
goals articulated in the metropolitan transportation plan.
Participants in the planning process engage in the develop-
ment of a long-range vision of the transportation system, pre-
senting a shared view of how the region’s highways, transit
system, and other facilities contribute to achieving generally
agreed-upon goals for mobility, access to jobs and other
opportunities, economic development, environmental
integrity, equity and environmental justice, and others. These
goals are then used to derive regional objectives in each goal
area. The objectives that will be most closely linked to the
CMP address the management and operation of the region’s
transportation system as shown in Figure 2. These include

Figure 2. Metropolitan Planning in Context

objectives related to efficiency, reliability, and effective
response to incidents. These regional operations objectives
are specific and quantifiable, but are established at a regional
scale as opposed to the corridor or facility level. (While
objectives are set at the regional level, nothing precludes
MPOs from establishing different performance targets for
specific corridors or activity areas.) Figure 2 illustrates vari-
ous statutory requirements and planning factors representing
the metropolitan planning process, including the need for
involvement of various participants in the process.

2.5 DEFINITION — WHAT IS A CMP?

The CMP is as much a way of thinking about congestion-
related issues as it is a set of technical tools. To put it
another way, the CMP uses a number of analytic tools to
define and identify congestion within a region, corridor,
activity center or project area, and to develop and select
appropriate strategies to reduce congestion or mitigate the
impacts of congestion. There are several common charac-
teristics of “state-of-the-practice” congestion management
processes, including:

 Links to operations objectives, driven by the goals
expressed in the MTP;

¢ Defines systematic methods to monitor and evaluate
system performance;

* Focuses comprehensively on management and
operations, demand management, land use, and
new capacity as ways to manage congestion;
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 Uses performance measures to identify, evaluate,
and monitor congestion and congestion manage-
ment strategies;

 Defines a program of data collection and manage-
ment, preferably incorporating existing data sources
(including archived ITS data if available), and coor-
dinated with system operations managers through-
out the metropolitan area;

* Details technical capabilities for evaluating the
potential effectiveness of demand management and
operational strategies;

* Defines implementation schedules or timetables for
delivery of M&O strategies, including assignment
of resources and responsibilities;

* Defines procedures for periodic review of the effec-
tiveness of strategies selected for implementation,
as well as assessments of the usefulness of per-
formance measures and supporting data; and

» Considers congestion, its causes, and possible
remedies in a holistic way, encompassing a broad
range of multimodal transportation and nontrans-
portation elements.

As noted above under section 1.2, the CMP can be linked
to state requirements for congestion management systems
and plans. This approach is intended not only to ensure
continuity with congestion management approaches devel-
oped prior to SAFETEA-LU, but also to reinforce the
CMP as an element of the overall planning process.

The CMP benefits greatly from a systematic approach
to collecting and managing data for performance
measurement. Such a “congestion management system”
is necessary, but not sufficient for the purposes of the
CMP. The Congestion Management Process also requires
analysis and strategy development components.

* The CMP may yield reports on congested locations,
congestion mitigation strategies, and system per-
formance, but such stand-alone “congestion manage-
ment plans” are not the focus of the Congestion
Management Process. The CMP is intended to pro-
vide strategies for inclusion in the metropolitan long-
range transportation plan, and may also be used for
intermediate and short-term planning purposes.

2.6 BENEFITS OF THE CMP

The congestion management process contributes to
achievement of regional congestion management objec-
tives, and can deliver a number of collateral benefits as
well. By addressing congestion through a comprehensive
process, the CMP provides a framework for responding to
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congestion and other operational issues in a consistent,
coordinated fashion. The CMP enables MPOs and their
operating agency partners to measure performance, man-
age data, and analyze alternative strategies in a manner
consistent with Federal requirements for environmental
analyses under the National Environmental Policy Act of
1969 (NEPA) therefore, perhaps reducing redundant
efforts. The CMP also enables MPOs to bring an objec-
tive basis to the process to pinpoint those congestion man-
agement strategies that will allow the region to target the
most congested areas and achieve the greatest benefit by
targeting the investment. As discussed below, Federal
policy encourages integration of the metropolitan trans-
portation planning process with NEPA, particularly with
respect to the use of data and analysis of alternatives.

The CMP has the potential to help MPOs and the operating
agencies involved in the process to create a credible,
defensible planning process that yields effective conges-
tion management projects. By providing continuity in the
application of data and analysis techniques throughout the
development and analysis of congestion management
strategies, the CMP offers the opportunity for effectively
integrating previously disparate, “stove-piped” elements
into a coherent planning process.

Some congestion management strategies can have positive
impacts on air quality in a number of ways. For example,
by reducing delay and stop-and-go traffic, congestion man-
agement strategies that aim at smoothing traffic flow could
save fuel that would otherwise be wasted in congested con-
ditions. This not only saves travelers, transit operators,
and freight carriers money, kit also reduces the amount of
emissions produces form idling. Furthermore, application
of some travel demand reduction and operational manage-
ment strategies, coupled with transit service improvements,
can either reduce or defer the need for adding new capacity
in congested corridors, as well as facilitate the manage-
ment of new capacity now and in the future.

2.7 MAKING THE LINK TO
OPERATIONS OBJECTIVES
IN THE MTP

As noted in the accompanying Guidebook, Management
and Operations in the Metropolitan Transportation Plan,
integrating M&O into the metropolitan transportation
planning process has benefits for transportation planners
and operators, and the traveling public. By working
toward optimizing the transportation system with manage-
ment and operations strategies, transportation planners are
better able to demonstrate to the public and elected offi-
cials 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 farther by collaborating with planners
and other operators to address operations from a regional
perspective. Transportation operations improvements
made in one jurisdiction are reinforced by coordinated
improvements in neighboring areas enabling travelers to
move seamlessly across the region without encountering
inconsistent traveler information, toll collection technolo-
gies, or traffic signal timing.

Given that the fundamental purpose of management and
operations improvements is to better serve the transporta-
tion system user through improved system performance,
operations objectives are preferably described in terms of
system performance outcomes as experienced by users.
Objectives focused on outcomes to the user address issues
such as travel times, travel time reliability, and access to
traveler information.

If outcome-based objectives are not feasible due to factors
such as lack of operations data or lack of consensus
among decision makers around an appropriate system-
level performance objective, the partners may develop
operations objectives in terms of the performance of the
system managers or operators. These objectives refer to
indicators such as percentage of traffic signals retimed,
number of variable message signs deployed, or incident
response time. Although these objectives tend to focus on
specific strategies or techniques and are not as ideal as
outcome-based objectives for inclusion in the MTP, they
may be the best interim objective until more outcome-
based objectives can be developed. Operations objectives,
and the performance measures derived from these objec-
tives, are discussed in more detail below.

Moreover, the act of defining an M&O goal and regional
operations objectives in the MTP will place increased
attention on the operational performance of the transporta-
tion system. By including operations objectives that
address system performance issues, such as recurring and
nonrecurring congestion, emergency response times, con-
nectivity among modes, and access to traveler informa-
tion, the MTP will yield programs and strategies that more
effectively address these concerns. Rather than focusing
primarily on long-range system capacity needs, the MTP
will encourage operations to play a more important role in
transportation investment planning, and address both
short- and long-range needs.

2.8 ROADMAP TO THE CMP
GUIDEBOOK

This guide is designed to help MPO to create an objectives-
driven, performance-based congestion management process
that meets SAFETEA-LU requirements for Transportation
Management Areas.

The guidebook includes:

* A discussion of objectives-driven, performance-
based planning and the characteristics of the CMP
(Section 2);

* The Basics of CMP, including defining eight steps
to developing a CMP (Section 3);

* “Development and Implementation of an
Objectives-Driven CMP,” which provides informa-
tion about getting started in the development of the
CMP, either building such a process from the
ground up, or adapting existing systems and proce-
dures (Section 4); and

¢ Information about how the CMP can provide a
link to the environmental review process, as well
as other potential applications of the CMP
approach (Section 4).

Also included is a self-assessment tool that can provide a
perspective on where an MPO stands in implementing the
CMP (Section 6). Appendices provide a glossary of use-

ful terms and references to other resources.
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Figure 1. An Objectives-Driven CMP in the Planning Process
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3.0 BASICS OF THE CMP

3.1 WHAT WE LEARNED FROM CMS

This section presents the foundation of the CMP based on
over a decade of experience developing Congestion
Management Systems (CMS). The CMP, while it builds
upon previous practice and on the congestion management
system first required under ISTEA, differs in significant
ways from the CMS and from congestion management
“plans.” The CMP is intended to be an integral part of the
planning process together with to the metropolitan trans-
portation plan. The goals and objectives from the MTP
feed directly into the beginning steps of the CMP. The
CMP also has an increase emphasis on incorporating man-
agement and operations in the process. Figure 3 presents
the framework on which the CMP is formed.

Figure 3. CMP Framework (the “8 Steps”)
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“Congestion Management objectives” relate specifically to
the Congestion Management Process, but other objectives —
focused on operations, land use, system preservation, and
other regional priorities — can be derived from the vision
and goals articulated in the metropolitan transportation
plan. The essential elements of getting from Goals to
Strategies are described below with illustrative examples
specific to congestion management objectives.

Goals

Goals describe in broad terms what the region wants to
accomplish, focused on outcomes.

Example: Reduce congestion by improving transportation
system reliability and reducing unexpected traveler delay.

Congestion Management Objectives

Objectives are specific steps that help to accomplish the
goal, and include outcome- or output-oriented measures.
Objectives should be stated such in a way that perform-
ance measures (see below) can be derived from the
objectives. Congestion management objectives may be
related to other, operations-oriented objectives, such as
making transit more attractive to commuters, or to
objectives aligned with regional land use goals.
Examples may include:

* Reduce incident-based delay (so that by 2010...);

* Reduce traveler delay associated with work zones,
weather conditions, and special events (so that...);

* Improve access to travel information (so that...); and
* Improve transit system reliability (so that...)

Performance Measures

Performance measures provide metrics that can be used at
a regional basis to track systemwide performance (used in
developing a regional objective), or at a corridor, roadway,
or intersection level to identify specific deficiencies within
the system. Examples may include:

* Incident duration (mean minutes per incident);
* Vehicle hours of nonrecurring delay due to incidents;
* Total vehicle hours of nonrecurring delay;

* Buffer time (additional time to ensure travelers
arrive at destination by intended time 95 percent of
the time);

* Person throughput (number of persons traversing a
corridor, summed across all travel modes, over a
specified period of time);

» Public awareness of traveler information
(through surveys);

» Public satisfaction with level of information avail-
able (through surveys);

* Public satisfaction with regional/corridor travel
speeds and times (through surveys);
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* Percentage of buses more than five minutes off
schedule; and

* Number of rail system breakdowns/delays.
Strategies

Selected projects and programs are implemented in order
to achieve objectives. These strategies may include
capacity enhancement, safety projects, management and
operations system preservation. Examples specific to the
objective of improving system reliability and reducing
traveler delay include:

* Roving incident response teams;
* Work zone information campaign;

* Variable message signs to alert about
alternative routes;

 Traveler alert system;
* 511;

¢ Electronic real-time “next bus” information at
bus stops;

* Increased rail inspections and maintenance;
* GPS systems to track transit buses; and

* Strategic combinations of any or all of the above.

3.2 CMP CONTENT

The CMP comprises a number of different elements that
add up to a coherent, objectives-driven, performance-
based approach to solving congestion problems. These
components are described in the Final Rule on Statewide
and Metropolitan Transportation Planning. The Rule
states that the CMP shall include:

1. Methods to monitor and evaluate the performance
of the multimodal transportation system, identify
the causes of recurring and nonrecurring conges-
tion, identify and evaluate alternative strategies,
provide information supporting the implementation
of actions, and evaluate the effectiveness of imple-
mented actions;

2. Definition of congestion management objectives
and appropriate performance measures to assess the
extent of congestion and support the evaluation of
the effectiveness of congestion reduction and
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mobility enhancement strategies for the movement
of people and goods. Since levels of acceptable
system performance may vary among local commu-
nities, performance measures should be tailored to
the specific needs of the area and established coop-
eratively by the state(s), affected MPO(s), and local
officials in consultation with the operators of major
modes of transportation in the coverage area;

3. Establishment of a coordinated program for data
collection and system performance monitoring to
define the extent and duration of congestion, to
contribute in determining the causes of congestion,
and evaluate the efficiency and effectiveness of
implemented actions. To the extent possible, this
data collection program should be coordinated with
existing data sources (including archived opera-
tional/ITS data) and coordinated with operations
managers in the metropolitan area;

4.Identification and evaluation of the anticipated per-
formance and expected benefits of appropriate con-
gestion management strategies that will contribute
to the more effective use and improved safety of
existing and future transportation systems based on
the established performance measures. The fol-
lowing categories of strategies, or combinations of
strategies, are some examples of what should be
appropriately considered for each area:

a. Demand management measures, including
growth management and congestion pricing;

b. Traffic operational improvements;
c. Public transportation improvements;

d.ITS technologies as related to the regional ITS
architecture; and

e. Where necessary, additional system capacity.

5.1dentification of an implementation schedule,
implementation responsibilities, and possible
funding sources for each strategy (or combination
of strategies) proposed for implementation; and

6. Implementation of a process for periodic assessment
of the effectiveness of implemented strategies, in
terms of the area’s established performance meas-
ures. The results of this evaluation shall be provided
to decision-makers and the public to provide
guidance on selection of effective strategies for
future implementation.’

223 CFR 450.320(c).



3.3 GETTING STARTED AND
DEVELOPING THE CMP
(“8 STEPS”)

Step 1 - Develop Congestion Management
Objectives

As noted in Section 3.1, congestion management objec-
tives derive from the vision and goals articulated in the
MTP. The vision and goals are likely to be developed
early in the planning process, but the development of con-
gestion management objectives may help to sharpen and
focus the goals established in the MTP.

While the goals in the MTP may be couched in general
terms, congestion management objectives should be
defined in terms that enable participants in the process to
focus on specific aspects of congestion, and to advance a
timeframe within which the objectives would be attained.
For example, congestion management objectives may be
different for commute trips than for other travel purposes.
Alternatively, objectives may be established for peak period
travel as opposed to off-peak travel.

Specific congestion management objectives might also be
developed for freight movement, and may be focused on
activity areas or corridors where the movement of goods is
particularly important, such as a port, terminal and ware-
housing district, or freight corridor. Such objectives could
refer to achievement of the goals by a certain date, or in
more general terms, such as “by the end of the decade.”

Step 2 - Area of Application

A congestion management process should be applied to a
specific geographic area and network of surface transporta-
tion facilities. Often an area of application may align with
the same geographic area contained in the Regional ITS
Architecture. This alignment would allow system invento-
ries and network descriptions to directly link to the CMP to
the Regional ITS Architecture. As previously noted,
“acceptable” levels of system performance may vary by
type of transportation facility, geographic location, and
time, including time of day and weekday/weekend patterns.

In TMAs, the geographic limits of the CMP must encom-
pass at least the TMA boundary. It would be advanta-
geous to include the entire metropolitan area boundary,
which is the TMA boundary plus the area that will
become urbanized within twenty years, or some other
rational criteria, such as the limits of an air-quality non-
attainment area. In non-TMA MPOs, the preferential
CMP boundary would most likely be the MPO planning
area boundary. In areas where significant facilities or

activity centers border the limits of a given metropolitan
area, it may be appropriate to expand the CMP boundaries
to include a broader analysis area.

Step 3 - System Definition

Whatever the geo-political boundaries of the CMP, the
CMP network should identify the characteristics of the
surface transportation network under consideration. The
CMP should be multimodal, so the network should
include both highway and transit facilities. Depending
upon the nature of the region, and the congestion prob-
lems experienced by system operators, it may be appro-
priate to incorporate freight facilities such as marine or
airport facilities, as well as rail transportation assets
(commuter or intercity passenger as well as freight) that
may be subject to congested conditions.

The CMP could consider particular corridors or activity
centers, in addition to encompassing an entire metropoli-
tan area. A CMP may also comprise a combination of
regional, corridor, and activity area definitions, with each
component serving different, specific purposes.

Step 4 - Developing and Using
Performance Measures

The use of performance measures to assess the effectiveness
and efficiency of the transportation network and of opera-
tions has greatly increased in recent years. Many of these
measures are designed for more effective communication
both with members of the public and with appointed and
elected officials. Rather than using highly technical meas-
ures such as level of service, measures such as speed, travel
time, and delay are employed to describe mobility and
access at various levels, from the entire regional system to
particular corridors, and even at the route or intersection

Characteristics of Good Performance Measures:

« Clarity and simplicity (e.g., simple to present and
interpret, unambiguous, quantifiable units, profes-
sional credibility).

.

Descriptive and predictive ability (e.g., describes
existing conditions, can be used to identify prob-
lems and to predict changes).

Analysis capability (e.g., can be calculated easily and
with existing field data, techniques available for esti-
mating the measure, achieves consistent results).

.

Accuracy and precision (e.g., sensitive to signifi-
cant changes in assumptions, precision is consis-
tent with planning applications and with an opera-
tion analysis).

Flexibility (e.g., applies to multiple modes, mean-
ingful at varying scales and settings).
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Performance Measurement Initiative (July 2005), which
identified a handful of performance measures commonly
accepted by Federal, state, and local transportation officials.

level. A number of recent reports provide useful informa-
tion on performance measures, including the Final Report of
the National Transportation Operations Coalition (NTOC)

Table 1. Performance Measures from NTOC Performance Measures Initiative Final Report

Measure

Customer Satisfaction

Definition

A qualitative measure of customers’ opinions related to the
roadway management and operations services provided in a
specified region.

Sample Units of Measurement

Very satisfied/Somewhat
satisfied/Neutral/Somewhat dissatisfied/Very
dissatisfied/Don’t know/Not applicable.

Extent of Congestion —
Spatial

Miles of roadway within a predefined area and time period
for which average travel times are 30 percent longer than
unconstrained travel times.

Lane miles of congested conditions or percent
of congested roadways. Calculated as a ratio =
100 percent x (Congested Lane Miles)/(Total
Lane Miles).

Extent of Congestion —
Temporal

The time duration during which more than 20 percent of the
roadway sections in a predefined area are congested as
defined by the “Extent of Congestion — Spatial” perform-
ance measure.

Hours of congestion.

Incident Duration

The time elapsed from the notification of an incident until
all evidence of the incident has been removed from the inci-
dent scene.

Median minutes per incident.

Non-Recurring Delay

Vehicle delays in excess of recurring delay for the current
time-of-day, day-of-week, and day type.

Vehicle-hours.

Recurring Delay Vehicle delays that are repeatable for the current time-of-day, | Vehicle-hours.
day-of-week, and day type.
Speed The average speed of vehicles measured in a single lane, for Miles per hour, feet per second, or kilometers

a single direction of flow, at a specific location on a roadway.

per hour.

Throughput — Person

Number of persons including private vehicle occupants, tran-
sit riders, pedestrians, and bicyclists traversing a roadway
section in one direction per unit time — by mode. May also
be the number of persons traversing a screen line in one
direction per unit time.

Persons per hour.

Throughput — Vehicle

Number of vehicles traversing a roadway section in one
direction per unit time. May also be number of vehicles tra-
versing a screen line per unit time.

Vehicles per hour.

Travel Time — Link

The average time required to traverse a section of roadway in
a given direction.

Minutes per trip.

Travel Time — Reliability
(Buffer Index)

The Buffer Time is the additional time that must be added to a
trip (measured as defined by Travel Time — Trip) to ensure
that travelers making the trip will arrive at their destination
at, or before, the intended time 95 percent of the time.

Minutes. This measure may also be expressed
as a percent of total trip time or as an index.

Travel Time — Trip

The average time required to travel from an origin to a desti-
nation on a trip that might include multiple modes of travel.

Minutes per trip.
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* CMP performance measures should be derived
from the vision, goals, and objectives established
for the region during the metropolitan transporta-
tion planning process. The CMP itself is designed
to put into action the vision and goals defined in
the planning process by transforming goals into
specific objectives, identifying where goals are not
being achieved, and coming up with strategies that
will help to achieve these goals. The CMP also
provides ways to follow up and determine whether
the strategies are contributing to success.

* Define for the region what congestion means, and
what indicators best illustrate the impact of conges-
tion on travelers and on economic activity. Recog-
nize also that the best indicators or criteria may
change over time.

* Review the most commonly used performance
measures, and consider those that have been identi-
fied as the most useful. Appendix B lists a number
of measures, including measures particularly suited
to performance-based planning.

* Adopt key performance measures relevant to the
operations objectives and to the congestion prob-
lems facing the region. Most regions use a variety
of measures to identify congested locations and to
track system performance over time.

¢ Include multimodal measures. For example, meas-
ures related to highway congestion should be
accompanied by those related to transit, goods
movement, and nonmotorized modes.

* Recognize that performance measures can be
applied flexibly. Different levels of congestion, for
instance, may be acceptable in different places and
at different times.

Development of performance measures based on regional
operations objectives is discussed in more detail in section
4.3 below, and in the accompanying Guidebook,
Management and Operations in the Metropolitan
Transportation Plan. Performance measures and analytical
tools are also discussed in Appendix B of this document.

Step 5 - Developing a Performance
Monitoring Plan

Historically, the availability of data has been one of the
greatest challenges facing planners and system operators.
With the advent of ITS technology for freeway and arterial
management, detector data is increasingly available for
major facilities in many metropolitan areas. Transit data
is also increasingly available from advanced public

transportation systems applications such as automatic
vehicle location systems, which can provide information
about schedule delay and on-time performance for transit.

Even greater quantities of information are likely to be
available as next-generation systems utilizing Vehicle-
Infrastructure Integration (VII) come on line over the next
decade. Full deployment of VII depends upon a mutual
decision of the public and private sectors, expected before
2010, but the deployment process will take some time to
reach a critical mass. Nevertheless it is worthwhile to
consider the potential impacts on transportation data avail-
ability of ubiquitous data collection from individual vehi-
cles through a nationwide communications network. An
unprecedented level of data on vehicle location and trajec-
tories could be available in near-real time for both opera-
tional and planning purposes.

The Final Rule on Metropolitan Transportation Planning
calls for “a coordinated program for data collection and
system performance monitoring to assess the extent of
congestion, to contribute in determining the causes of con-
gestion, and evaluate the efficiency and effectiveness of
implemented actions.” Data collection needs are based on
the selected performance measures and appropriate analyt-
ical methods. The selected data elements should be rele-
vant to the area, readily available, timely, reliable, consis-
tent, and susceptible to forecasting. The Final Rule also
directs that “To the extent possible, this data collection
program should be coordinated with existing data sources
(including archived operational/ITS data) and coordinated
with operations managers in the metropolitan area.” If
data required to track system performance is unavailable,
either on a regional or local level, the data collection and
system monitoring program should indicate how data col-
lection capabilities will be enhanced over time.

Common sources of data include traditional methods such
as travel surveys and screenline counts; traffic counts,
whether from temporary or permanent count stations for
the Highway Performance Monitoring System; ITS traffic
detection devices; aerial surveys; and speed studies. ITS
components may collect useful data for operational pur-
poses, so it would be advisable to make use of the ITS
Regional Architecture to identify sources of such data.
Since data may be made available from a number of dif-
ferent agencies in a given region, it is important to either
establish common data formats or to establish a process
for converting data from disparate sources into a single
dataset for use in the CMP. This process may already be
underway in regions where archived ITS data is in use for
operational or planning purposes.

Basics of the CMP | 3-5



Step 6 - Identifying and Evaluating Strategies
Identifying Congested Locations

Selection of the appropriate performance measures, ana-
lytical tools, and available data enables the identification
of congested locations. Congestion may be recurring or
nonrecurring; the CMP should be capable of analyzing
both types of congestion. Recurring congestion, which
takes place at predictable intervals at particular locations,
can generally be traced to a specific cause, such as a phys-
ical bottleneck or to conditions such as sun glare. Causes
of nonrecurring congestion may be more difficult to iso-
late, and solutions may require non-traditional strategies.

In addressing recurring or nonrecurring congestion, the
CMP might incorporate different levels of analysis,
whether at the regional, corridor, or activity area scale.
Ongoing data collection and monitoring is helpful in
determining the effectiveness of strategies and the utility
of the CMP itself. This issue will be visited again when
we discuss the need for monitoring and evaluating the
congestion management process.

Selecting Appropriate Analytical Tools

A variety of traffic analysis tools have been developed for
different purposes. These tools are intended for applica-
tion at different geographic scales, for different facility
types, by travel mode, and according to the type of man-
agement strategy under consideration. Therefore, it is
important to select analysis tools that are sensitive both to
the congestion measures to be used and the types of con-
gestion management strategies under consideration. The
traffic analysis tools may also assess different traveler
responses, according to different performance measures,
and with different levels of resources required. The
FHWA provides information about the characteristics of
these tools and guidelines for selecting the appropriate
tools on its Traffic Analysis Tools web site.* Traffic analy-
sis tools can be grouped into the following categories:

* Sketch-Planning Tools — Sketch-planning method-
ologies and tools produce general order-of-magnitude
estimates of travel demand and traffic operations in
response to transportation improvements. They
allow for the evaluation of specific projects or
alternatives without conducting an in-depth engi-
neering analysis. Therefore, sketch-planning
approaches are typically the simplest and least costly
of the traffic analysis techniques.

® http://ops.fhwa.dot.gov/trafficanalysistools/index.htm.
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e Travel Demand Models — These are mathematical

models that forecast long-term future travel demand
based on current conditions and future projections
of household and employment characteristics.
Travel demand models were originally developed to
determine the benefits and impact of major highway
improvements in metropolitan areas. Travel demand
models only have limited capabilities to accurately
estimate changes in operational characteristics (such
as speed, delay, and queuing) resulting from imple-
mentation of ITS/operational strategies.

Analytical/Deterministic Tools (HCM-Based) —
Most analytical/deterministic tools implement the
procedures of the Highway Capacity Manual
(HCM). As such, these tools quickly predict capacity,
density, speed, delay, and queuing on a variety of
transportation facilities. These tools are good for
analyzing the performance of isolated or small-scale
transportation facilities; however, they are limited in
their ability to analyze network or system effects.

Traffic Signal Optimization Tools — Similar to the
analytical/deterministic tools, traffic optimization
tool methodologies are mostly based on the HCM
procedures. However, traffic optimization tools
are primarily designed to develop optimal signal
phasing and timing plans for isolated signal inter-
sections, arterial streets, or signal networks. This
may include capacity calculations; cycle length;
splits optimization, including left turns; and coordi-
nation/offset plans.

Macroscopic Simulation Models — Macroscopic
simulation models are based on the deterministic
relationships of the flow, speed, and density of the
traffic stream. The simulation in a macroscopic
model takes place on a section-by-section basis
rather than by tracking individual vehicles.
Macroscopic simulation models were originally
developed to model traffic in distinct transportation
subnetworks, such as freeways, corridors (including
freeways and parallel arterials), surface-street grid
networks, and rural highways.

Mesoscopic Simulation Models — Mesoscopic
models combine the properties of both microscopic
(discussed below) and macroscopic simulation
models. As such, mesoscopic models provide less
fidelity than microsimulation tools, but are superior
to the typical planning analysis techniq