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Systematic, well-designed research provides the most effective

approach to the solution of many problems facing highway

administrators and engineers. Often, highway problems are of local

interest and can best be studied by highway departments individually

or in cooperation with their state universities and others. However, the

accelerating growth of highway transportation develops increasingly

complex problems of wide interest to highway authorities. These

problems are best studied through a coordinated program of

cooperative research.

In recognition of these needs, the highway administrators of the

American Association of State Highway and Transportation Officials

initiated in 1962 an objective national highway research program

employing modern scientific techniques. This program is supported on

a continuing basis by funds from participating member states of the

Association and it receives the full cooperation and support of the

Federal Highway Administration, United States Department of

Transportation.

The Transportation Research Board of the National Academies was

requested by the Association to administer the research program

because of the Board’s recognized objectivity and understanding of

modern research practices. The Board is uniquely suited for this

purpose as it maintains an extensive committee structure from which

authorities on any highway transportation subject may be drawn; it

possesses avenues of communications and cooperation with federal,

state and local governmental agencies, universities, and industry; its

relationship to the National Research Council is an insurance of

objectivity; it maintains a full-time research correlation staff of

specialists in highway transportation matters to bring the findings of

research directly to those who are in a position to use them.

The program is developed on the basis of research needs identified

by chief administrators of the highway and transportation departments

and by committees of AASHTO. Each year, specific areas of research

needs to be included in the program are proposed to the National

Research Council and the Board by the American Association of State

Highway and Transportation Officials. Research projects to fulfill these

needs are defined by the Board, and qualified research agencies are

selected from those that have submitted proposals. Administration and

surveillance of research contracts are the responsibilities of the National

Research Council and the Transportation Research Board.

The needs for highway research are many, and the National

Cooperative Highway Research Program can make significant

contributions to the solution of highway transportation problems of

mutual concern to many responsible groups. The program, however, is

intended to complement rather than to substitute for or duplicate other

highway research programs.
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This guidebook provides methods for integrating performance measures from individ-
ual transportation modes and multiple jurisdictions and for developing new measures, if
needed, to monitor transportation network performance. These network performance mea-
sures can be used to improve system management, planning, and investment decisions and
can be applied to various scenarios. The guidebook should be of immediate use to practi-
tioners in state, regional, or local governments; specially designated authorities; or those in
the private sector who are responsible for measuring, operating, and investing in the per-
formance of multimodal and/or multijurisdictional transportation networks.

Transportation systems typically span multiple jurisdictions, serve common markets, and
often provide overlapping services within regions and corridors. Most research for devel-
oping transportation system performance management highlights the tools, frameworks,
and guidelines necessary for performance program creation and implementation; research
has not sufficiently examined ways of integrating system-level programs in order to mea-
sure the performance of multimodal and/or multijurisdictional transportation networks. 

Transportation system users may navigate across transportation systems owned, oper-
ated, and maintained by numerous public agencies and private organizations without
regard to the controlling entity; users may tend to perceive this collection of systems as a
“seamless” transportation network. Data and indicators that can be used to measure per-
formance across multiple modes and multiple jurisdictions are increasingly necessary to
enable various agencies and organizations to plan for and manage a multimodal and/or
multijurisdictional transportation network and to improve the likelihood that a collection
of systems can function, or continue to function, effectively as a network.

Under NCHRP Project 08-67, Cambridge Systematics, Inc., (1) conducted an in-depth
analysis of the potential for integrating or developing measures for gauging the performance
of multimodal and multijurisdictional transportation networks and (2) developed a hand-
book for use as a reference by transportation agencies when implementing network perfor-
mance measures across modes and/or jurisdictions.

To meet the project objectives, the research team (1) documented the state of practice for
network performance measures in state DOTs, regional transportation authorities, metro-
politan planning organizations, corridor coalitions, and local governments; (2) described
methods and conditions that support the development of network performance measures;
(3) developed in-depth case studies that demonstrate the successful application of network
performance measures; (4) developed potential cross-jurisdictional and cross-modal per-
formance measures that can be applied to generic network scenarios, identifying data

F O R E W O R D

By Lori L. Sundstrom
Staff Officer
Transportation Research Board



sources, needs, and issues for each scenario while weighing the feasibility of implementa-
tion based on factors such as policy or institutional bias and cost implications; and (5) cre-
ated a guidebook to be used as a reference by transportation agencies when implementing
network performance measures.
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Performance measurement has become increasingly com-
mon at transportation agencies as they strive to improve their
understanding of the outcomes of investments in the trans-
portation system and as citizens increasingly require account-
ability for actions. As performance measurement has become
more common, there is increased recognition that individual
agencies cannot address the transportation systems they are
responsible for in a vacuum, but must coordinate and interact
with other agencies to address the network performance im-
plications of their decisions.

Network performance measurement is an attempt to evalu-
ate the transportation system as a whole, considering all modes
of transportation, all potential strategies (e.g., capital versus
operational investments), and all jurisdictions (e.g., state,
regional, and local). Network performance measurement
involves breaking down the silos between different investment
approaches and attempting to consider tradeoffs and efficien-
cies across systems. Agencies have become interested in network
performance both because of a recognition that investments
made on one mode or jurisdiction may affect the performance
of other modes or jurisdictions and because limited resources
are creating a need to invest transportation resources as effi-
ciently as possible.

Purpose of the Guidebook

This guidebook provides an introduction to network per-
formance measurement oriented toward transportation plan-
ning practitioners. It will help agencies begin to understand

• The potential uses and benefits of considering network
performance measurement and

• How agencies can begin to adopt and implement network
performance measures.

Though many transportation agencies understand the inter-
relationship of various components of the transportation sys-
tem, relatively few have attempted to work outside of existing
silos to consider tradeoffs and efficiencies in investments. Most
transportation funding comes with strings attached and pro-
gram managers are naturally reluctant to invest in other pro-
grams or agencies, given needs that typically outstrip available
resources.

Network performance measures can provide critical infor-
mation to help decisionmakers understand better how their
choices impact fundamental outcomes for the transportation
system as a whole and for their customers. Without clear and
useful information, breaking through existing barriers will
always be a challenge.

Organization of the Guidebook

The guidebook provides an introduction to network per-
formance measurement and examples of how network per-
formance measurement can be applied to specific scenarios.
Chapter 2 describes network performance and how it can be
applied to address congestion and other transportation
challenges. This section will likely be of interest to all be-
cause it defines network performance and describes how to
apply it. Chapters 3 through 7 provide windows into the im-
plementation of network performance measures through a
set of scenarios. These sections apply the framework de-
scribed in Chapter 2, and readers will likely be interested in
only the scenarios relevant to their situations. The scenarios
are introduced in Chapter 2. Finally, Chapter 8 summarizes
the findings of the analysis and provides a set of recom-
mended steps for beginning to address network performance
measurement.

C H A P T E R  1

Introduction
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Traditionally, transportation planning and project devel-
opment practice has focused on the impacts of discrete types
of investment strategies in relation to specific transportation
goals, with goals most often tied to a modal or even functional
aspect of the transportation system, funding source, or par-
ticular transportation function. This silo-based approach to
planning and project development has carried over into per-
formance measurement, with measures that assess individual
investment options and do not provide a true systems-level
perspective. Federal funding programs, organizational barriers,
and other factors mean that performance management tech-
niques are often applied within silos. Furthermore, although
several transportation organizations have begun to develop
more comprehensive performance measures that better reflect
their diverse planning goals and objectives, measuring per-
formance for the transportation network and using measures
across various stages of the transportation planning process
remains a challenging endeavor.

Several recent trends in systems planning and performance
measurement have begun to increase the amount of attention
paid to network- or systems-level performance measurement.
Though the list is not comprehensive, some of the most impor-
tant examples include

• Congestion management. The growth of the congestion
management process (CMP) has resulted in agencies con-
sidering a broader range of strategies to tackle congestion,
including, in particular, multimodal investments.

• Linking planning and operations. Increased attention
has been paid to bringing operations into the mainstream
planning and project development process. Though plan-
ning and operations have traditionally been addressed sep-
arately, there is increased realization that data collected for
operations purposes also can support the planning process
and that the planning process must address operational
needs and evaluate operational solutions (e.g., incident
management and intelligent transportation systems [ITS])
alongside traditional capacity solutions). This integration is
considered both as part of the CMP and as part of state met-
ropolitan planning more broadly. The FHWA has authored
guidebooks to address linking planning and operations at
both state and metropolitan levels.

• Corridor coalitions. Growth of corridor coalitions has
spurred an increase in addressing transportation system
needs across long-distance corridors using a wide range of
strategies (e.g., capacity additions and operational improve-
ments) and modes (e.g., highway, rail, and transit). These
coalitions are increasing the recognition of freight move-
ments and their impact on the system, especially over long-
distance corridors.

These efforts have attempted to address the multiple
impacts of transportation projects (i.e., transportation,
economic, environmental, and community) and an under-
standing that traditional new-capacity projects are no longer
feasible in many areas and have to be fully justified when they
are considered.

Network Performance 
Measurement Framework

Components of Network Performance

Define the Network

From the traveling public’s perspective, transportation sys-
tems are not bounded by the jurisdictional boundaries or
functional mandates that tend to drive current planning and

C H A P T E R  2

Understanding Network 
Performance Measurement

System performance depends critically on how
the parts fit and work together, not merely on
how well each performs independently; it
depends on interactions rather than on actions.
Furthermore, a system’s performance depends
on how it relates to its environment—the larger
system of which it is a part—and to other sys-
tems in that environment (Ackoff, 1980, p. 7).
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project development processes. These transportation system
boundaries are a result of transportation planning and fund-
ing mechanisms needed to develop, operate, and maintain
transportation infrastructure within the context of a larger
regulatory and political framework. As such, a way is needed
to communicate performance of transportation investments
that makes sense to the system user. Network performance
measures are intended to span these boundaries in order to
produce a more meaningful picture of transportation per-
formance and, as a result, communicate to transportation
stakeholders why particular investment strategies are chosen
for funding and how well they are meeting expectations.

Transportation agencies already are beginning to work
together across jurisdictions and scales of government (e.g.,
state, regional, and local) to improve performance measure-
ment. Because differences exist between various agencies’
organizational and functional mandates, it can be challeng-
ing to develop a common set of multijurisdictional perfor-
mance measures to assess the impact of the system in relation
to mutual goals and transportation objectives. With multi-
ple jurisdictions working together, the number of potential
actors compounds issues (e.g., what performance data is to
be collected, which data matters, and how data can be used
to inform decision making). Yet collaboration of multiple
actors can ultimately yield more meaningful and compre-
hensive measurements. Use of performance information
can be increased and improved through collaboration and
dialogue between jurisdictions and across scales of govern-
ment (interagency) or between individual units within an
agency (intra-agency).

Agencies also are increasingly setting goals to improve
multimodal mobility and accessibility. Agency performance
measures already are commonly used to assess various indi-
vidual modes, but most often in isolation of one another.
There are challenges to measuring multiple modes across a
network, or the connectivity of modes within or between sys-
tems, with the most common being technical issues associ-
ated with predicting multimodal effects of projects and plans
using tools limited by network scope and detail. As interagency
and intra-agency partnerships increase and tools improve,
agencies can develop and use multimodal measures to assess
a broader array of investment strategies, improve decision-
making processes, and determine if the transportation net-
work as a whole is improving mobility and accessibility for
all system users. A related issue is that the measures are typ-
ically associated with investment options that fall within a
particular silo. For example, many agencies report some mea-
sure of overall congestion. However, they typically do so only
in the context of roadway investments, rather than including
multimodal investments.

Similarly, many agencies are setting goals to provide needed
transportation capacity through more cost-effective projects,
rather than traditional roadway widenings. Systems operations

projects, in particular, are a growing component of planned
investments. These types of investments function differently
by providing additional capacity through more efficient traffic
operations and smoother traffic flow, without requiring new
roadway infrastructure. They are multistrategy in that there
are multiple approaches to achieve an agency’s goals. Similar
to challenges associated with multimodal measures, compar-
ing the benefits of smaller-scale investments, such as system
operations projects, to larger roadway projects is hindered
by limitations of commonly used technical tools, which have
been developed over decades to assess the impacts of added
roadway capacity. The same can be said for other types of
smaller-scale investment strategies intended to improve traf-
fic flow and transportation efficiencies (e.g., travel demand
management measures).

In addition to the jurisdictional, functional, and modal
factors highlighted above, network performance measures
also can be applied to span the various stages of the plan-
ning process, including project identification, evaluation,
selection/programming, and development (environmental
review and construction). Often, these stages of the plan-
ning process are managed by different agencies or groups
within particular agencies, and the methods for perfor-
mance evaluation at various stages can be very different. For
example, a newly identified project may be evaluated in
terms of a congestion reduction metric, programmed for
funding based on a cost-benefit metric that may include
other benefits, and administered through the project devel-
opment processes based on a project deliverability/readiness
metric. This multistage aspect is a critical dimension of net-
work performance measurement, because it links planning
to implementation.

Framework for Implementing 
Network Performance

This handbook provides a framework and a set of scenar-
ios to help transportation agencies define approaches and
specific performance measures to address network perfor-
mance. Figure 2.1 presents the basic framework, building on
the dimensions identified above. The left half of the diagram
indicates the dimensions and the right half describes the basic
process for considering network performance.

The remainder of this section describes this process for
addressing network performance.

Define the Network

It is important to define the network part of network per-
formance early in the process. Put simply, the network is the
combination of (1) the relevant agencies or jurisdictions—
state, regional, and local—that have existing or proposed
infrastructure within the geographic area under consideration



and (2) the relevant transportation modes. As an agency or
set of agencies begins to address a congestion problem (or a
safety, renewal, or environmental problem), considering the
full set of relevant agencies and modes to include in the net-
work will improve their understanding of the specific prob-
lem and the potential range of solutions.

Defining the network will depend, in part, on the scale of
the problem under consideration. For example, a focus on
commuting challenges to a specific destination might con-
sider all modes and all types of travel, while a focus on inter-

city congestion issues might not examine local transit but def-
initely include intercity rail.

Define the Partnership—Organizing Principle 
of the Handbook

Along with defining the network, it is important to define
the partnership. Who is involved and has a voice or control
over decisions? Though several important dimensions of
network performance have been defined, the partnership

4

Figure 2.1. Network performance measurement framework concept.
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dimension is used to organize this handbook. Partnerships
refer to the forum used by a set of agencies measuring net-
work performance (as well as tackling other issues). Partner-
ships are primary because nothing else can happen without
them. Until a set of agencies agrees on an approach and a
forum to make decisions, network performance measure-
ment cannot take place. The specific partnership arrange-
ment will respond to the conditions and questions that the
individual agencies have. Three basic types are relevant:

1. Single region. The most common existing partnership
model for considering network performance is the metro-
politan planning organization (MPO) or other regional
agency. MPOs provide a deliberative forum for making
regional decisions. These bodies can consider the entire
transportation network and tradeoffs among modes and
strategies. In some states, there is a similar collaborative
approach, at least across modes, but MPOs are more
common. The MPO is federally defined with require-
ments for inclusion.

2. Peer-to-peer. With the growth of metropolitan areas and
the increased recognition of multiregional and multistate
issues, such as long-distance freight movements, a new
form of partnership is emerging to address these issues.
These partnerships are between agencies (two or more
MPOs, or two or more states) that are peers. Network per-
formance measures can be useful for supporting two dif-
ferent types of peer-to-peer partnerships:
– State-to-state partnerships are increasingly common

through various corridor coalitions that have been
established for individual projects (e.g., the I-10 Corri-
dor Coalition) or on an ongoing basis (e.g., the I-95 Cor-
ridor Coalition). In addition, sets of states often develop
multistate compacts to address individual transporta-
tion challenges.

– MPO-to-MPO partnerships for performance measure-
ment are less common, but the growth of metropolitan
areas has increased the need to address transportation
issues across MPO boundaries. In several states, indi-
vidual MPOs are defined by county boundaries, and the
true area of commuting spans these boundaries. In addi-
tion, megaregions are increasingly spanning multiple
multicounty MPOs.

3. Intra-agency partnerships. Because partnerships are
the organizing principle of this handbook, individual
agency attempts to consider the network-level implica-
tions of transportation decisions have not been the focus.
However, even within a given agency, there are often
different groups with responsibilities for different pieces
of the system or different types of investment. For exam-

ple, a state may want to evaluate tradeoffs across capac-
ity expansion and operations investments to address
congestion. The measures and considerations identified
in this handbook may be useful for these circumstances
as well.

Define Network-Level Performance Measures

What are network performance measures and how are
they used to measure transportation network performance?
Though no specific definition of transportation network per-
formance measures exists, the measures encompass certain
criteria and qualities. Network performance measures

• Address the regional, state, or multistate impacts of indi-
vidual decisions;

• Are derived from a process that involves multiple actors
working in collaboration;

• May span multiple jurisdictions, modes, investment
strategies, and stages of the plan and project development
process;

• Are connected with broader outcomes and systemwide
performance objectives;

• Measure the performance of a transportation network, not
only individual facilities; and

• Are supported by data and tools that provide a fair com-
parison of different types of investment strategies.

Define Network Performance Strategies

One of the key dimensions of network performance is the
consideration of multiple types of strategies. The significant
cost of and lack of physical space for new transportation
capacity (whether highway or transit) have increased the inter-
est in system operations solutions. Like modal silos, perfor-
mance measurement has often been conducted separately for
different types of strategies. Again, defining the appropriate
strategies will depend on the scale of the effort under consider-
ation and the modes and jurisdictions involved in defining the
network and partnership.

Apply Network Performance Measures

Applying the network performance measures will depend
on context. Examples of application may include the following:

• Corridor-level performance measures. Measure investment
strategies across an entire corridor that spans jurisdictions

5



(e.g., congestion measures, crash reduction, and environ-
mental impact);

• System-level performance measures. Measure the cumu-
lative effect of investment strategies at the systems level
(e.g., air quality measures for conformity analysis);

• A project selection process that compares benefits and
impact across multiple modes and investment strategies;
and

• Project development activities that ensure investment pri-
orities are established using one set of metrics throughout
the project development process.

Introduction to the Scenarios

Table 2.1 describes the five scenarios that can help an
agency or group of agencies apply network-level performance
measures.

The scenarios reflect one or more case studies conducted for
this project. For most of the scenarios, a primary case study is
identified in the table, but information from other case studies
is also presented. The complete set of case studies conducted
for the project is available in Appendix B. Select literature that
was the foundation of this effort is discussed in Appendix A.

6

Table 2.1. Handbook scenarios.

Chapter Scenario Name Scenario Description Primary Case Studies

3 Regional Scenario –
Defining Community 
Goals Across 
Jurisdictions

State and regional policy, program, project, and 
operational decisions can have significant 
implications for local communities. Conversely, 
local transportation projects and operational 
strategies can have impacts that are felt far beyond 
the borders of the municipal boundaries. Statewide 
and regional entities are working collaboratively 
with local governments and transportation providers 
to assess the impacts of these decisions on a 
systems level and fully understand and plan for the 
implications.

Capital District 
Transportation 
Commission planning 
process

4 Regional Scenario –
Multimodal and 
Multistrategy 
Investment 
Prioritization

Decreasing resources and an interest in funding 
projects with the most favorable benefit–cost ratio 
has increased the interest in analyzing all projects 
across a system for planning and programming 
purposes. These efforts typically include many 
entities with varying responsibilities for the 
transportation network.

Bay Area Metropolitan 
Planning Commission 
Transportation 2035 
Plan: Change in Motion

5 Peer-to-Peer 
Scenario – Multistate 
Partnership for System 
Operations

Many key corridors throughout the country cross 
state boundaries, creating a complex web of 
players who are responsible for the planning and 
operations of what for users is a single 
transportation network. Infrastructure improvements 
that directly address a problem for one mode may 
have important impacts (both negative and positive) 
for other modes. Without the data to analyze these 
improvements across state lines and among 
agencies, and without the forum to vet and discuss 
the implications, the most effective investment 
decisions may be lost.

Mid-Atlantic Rail 
Operations Study, I-95 
Vehicle Probe Study

6 Peer-to-Peer 
Scenario –
Megaregional 
Partnership to Address 
Growth

As metropolitan regions expand, they become 
increasingly linked via economic interdependence 
and common transportation corridors and networks. 
These new “megaregions” share common issues, 
including economic growth, environmental 
concerns, and mobility. As the regions expand, 
there is an increased need for planning and 
operations considerations among existing 
jurisdictions and agencies, including both those that 
cross state boundaries and those that fall within 
one state.

San Joaquin Valley 
Partnership Regional 
Blueprint

7 Intra-agency 
Scenario – Linking 
Planning and 
Operations at a State 
DOT

Several agencies have addressed network 
performance within the context of a single agency. 
State DOTs are increasingly recognizing the need 
to link their planning and operations investments 
both to better address issues such as reliability and 
to share investments in data collection and tool 
development.

Oregon Transportation 
Plan update, 
Washington State Gray 
Notebook



The scenario chapters are organized in the same way to aid
in connecting the information presented in this section to the
specific scenario. The organization is as follows:

• Scenario. A short description of the basic motivation for
and components of the scenario.

• Case Studies. A summary of the primary case study used
to illustrate the scenario and identification of additional
case studies.

• Building blocks. The scenarios describe specific applica-
tions of network performance, but a common set of build-
ing blocks also has been identified. These building blocks
include the following:
– Establish Partnership Agreements. This building block

addresses the first step in the network performance
process: setting up a partnership among agencies or dif-
ferent departments within an agency. These partner-
ships set the stage for using network performance to
address a specific challenge.

– Define Performance Measurement Framework. Early
in the process, it is important to establish a common
set of goals and objectives between agencies and identify
modes and strategies to be considered. This building
block addresses the steps in the network performance
measurement process to define the network and iden-
tify strategies.

– Develop Measurement and Data Collection Method-
ologies. Network performance analysis requires data
and analysis tools to be able to capture strategies that
cross jurisdictions or can apply to multiple modes. In
some cases, data may already exist and need to be inte-
grated, but in others new data may need to be col-
lected. Performance measures also need to be defined.
This building block addresses two steps of the net-
work performance process: developing performance
measures and using measures to address network
performance.

7
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Scenario

In urbanized areas, MPOs provide a well-established forum
for identifying community goals across multiple jurisdictions.
In many MPOs, goals and objectives traditionally consider
the limited set of investments that MPOs have direct control
or influence over—primarily highway and transit capacity
investments. A network performance approach can help to
incorporate other major considerations, such as highway and
transit operations, nonmotorized programs, land use policy
decisions, and other nontraditional concerns. This scenario
describes how MPOs can use network performance measure-
ment to help define regional goals and the full range of strate-
gies necessary to meet them.

The coordination of multiple agencies within a region
can help in determining and driving network performance.
However, multiagency coordination of performance data and
measures can be challenging. Moreover, it is often difficult to
share common network measures across systems if the differ-
ent agencies have divergent goals. The typically uncoordinated
interplay between local and regional transportation and land
use planning compounds these issues.

Rather than developing data collection and performance
measures individually, agencies can collaborate and harmo-
nize measures and strategies across jurisdictions in order to
reach broader regional goals and outcomes. MPOs can play an
important role in facilitating this collaboration across local
involvement and public engagement in the planning stages.
State support from transportation agencies and strong working
relationships between state, regional, and local governments
also are important in fostering the development of a systemwide
perspective that can help to improve network performance.

Case Studies

The primary case study for this scenario is the Capital District
Transportation Committee (CDTC), the MPO for the Albany,

New York, region. The Albany urbanized area, also known as
the Capital District, consists of major highways, including I-87
and I-91, and key corridors, including NY Routes 7, 9, and 155.

CDTC uses core performance measures relating to aggre-
gate system performance and supplemental performance mea-
sures relating to specific elements of the systems. CDTC has,
for many years, included system reliability, land use compat-
ibility, and a wide range of environmental impacts in its plan-
ning process. CDTC and its members also have been active in
providing significant support for community planning, tran-
sit service design, intermodal development, ITS deployment,
demand management, and public participation.

CDTC uses performance measures to evaluate strategic
goals and outcomes as well as operational and individual
facility-level measures. It works with the public and many local
governments in the long-range planning process to develop
goals and strategies, and then works with local jurisdictions to
implement the strategies through programs and projects.

Additional examples of multilevel agency coordination
have been taken from the San Diego Association of Govern-
ments (SANDAG), Sacramento Area Council of Governments
(SACOG), and Minnesota Department of Transportation
(MnDOT).

Building Blocks

Establish Partnership Agreements

The fundamental building block for this scenario is the
establishment of partnership agreements with the several
agencies that have responsibility for transportation infra-
structure within the region.

Collaboration Across Levels of Government

Though all MPOs include participation by local govern-
ments and state and regional agencies within the region, indi-

C H A P T E R  3

Regional Scenario—Defining Community 
Goals Across Jurisdictions
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vidual agencies often either are not active in the MPO process
or do not collaborate to define regional goals. CDTC uses a col-
laborative approach to understand the region’s transportation
network and move toward regional goals, such as livability.

CDTC collaborates with the New York DOT, regional plan-
ning and transit organizations, and local jurisdictions to estab-
lish goals and to define and implement strategies. Examples
include the following:

• CDTC has defined congestion management performance
measures and tradeoff analysis through a Regional Opera-
tions Committee.

• CDTC contracts with the Capital District Regional Plan-
ning Commission (CDRPC) and funds that agency’s work
in demographic data and forecasts and in regional land use
policy discussions.

• CDTC includes land use measures in its CMP, including
dislocation of existing residences and businesses and com-
munity quality-of-life measures.

• CDTC works with local municipalities to implement joint
planning studies. Because MPOs have no land use author-
ity, CDTC established a program that funnels almost one-
third of its funding to communities for projects that
integrate land use and transportation planning. The pro-
gram links regional plans with local projects and provides
a tool to reach consensus on how the transportation net-
work should perform.

typical MPO planning efforts. For example, a major multi-
strategy program CDTC undertakes is the Community and
Transportation Linkage Planning Program.1 This unique
planning process engages regional economic entities, envi-
ronmental groups, business leaders, university administra-
tion, chambers of commerce, neighborhood associations, and
regional community organizations.

In the planning process, CDTC widely engages the public
to help link strategies and measures to goals. CDTC staff
believes that all performance measures should be first approved
through public process. For example, public opinion polls have
shown that people are willing to tolerate traffic congestion
levels, if there are improvements to transit, walking, biking,
safety, and landscaping. This interest in and understanding of
public opinion helps CDTC choose appropriate measures
that will facilitate aligning of network performance with com-
munity goals. For example, CDTC conducted public opinion
surveys about congestion and realized that reliability mea-
sures are more important and meaningful to the public than
are other congestion measures, such as level of service (LOS),
speed, and volume.

Define Performance 
Measurement Framework

MPOs typically already have in place the basic compo-
nents of a performance measurement framework that can be
expanded to address network performance. Most MPOs define
regional goals and objectives as part of their regional trans-
portation plan (RTP). This section describes how network
performance can help MPOs in addressing a broader array of
considerations in their planning processes.

Assess Network Performance in the Context 
of Long-Range Goals

Long-range goals provide a key mechanism for developing
and communicating regional priorities. Integrating network
performance requires crafting goals that emphasize the 
performance of the network. CDTC focuses on the most
important links in the system for achieving efficiency, rather
than on individual system components/facilities. The agency
has created a land use transportation compatibility index
based on traffic intrusions in residential areas and the com-
patibility between arterial and local access.

Since the early 1990s, MnDOT and the Metropol-
itan Council (the MPO for the Twin Cities region)
have worked to build a multiagency partnership
around transit called “Team Transit” to improve
transit operations and increase transit usage.
Other agencies involved have included the Cen-
ter for Transportation Studies at the University
of Minnesota, the Minnesota State Patrol, repre-
sentatives from the Twin Cities, and other munic-
ipalities served by transit. Team Transit focuses
on maximizing the number of people moving
throughout the Twin Cities, rather than the
number of vehicles.

Extended Outreach to Local Governments 
and Communities

Effective partnerships with local governments and com-
munities often require a level of outreach that goes beyond

1More information on CDTC’s Community and Transportation Linkage Planning
Program can be found at http://www.cdtcmpo.org/linkage.htm.



Use Multiple Strategies to Achieve Goals

A network performance focus on regional goals means
considering multiple strategies. CDTC identifies transporta-
tion strategies that are aligned with regional goals, including

• Reliability. CDTC analyses of congestion reveal that adding
capacity to major corridors may push bottlenecks further
up a roadway. Strategies to improve network reliability also
are considered, including intelligent transportation systems
(ITS) and traffic management systems, managed lanes, and
highway monitoring programs.

• Land use. In 2001, a CDTC- and Capital District Transit
Authority (CDTA)-led Land Use and Transportation Con-
cepts Plan for New York Route 5 led to a bus rapid transit
(BRT) concept that is now included in expanded form in
the region’s long-range plan.

• Corridor approach. CDTC’s Integrated Transportation
Corridor Effort provides a stakeholder-driven approach to
developing and evaluating major regional corridors. The
2008 Hudson River Crossing study considered mobility,
operational efficiency, and community in a study of the
bridge systems along the Hudson River using travel model
and microsimulation tools and suggested that the network
of bridges did not need widening to meet the needs of the
region’s travelers.
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SANDAG publishes an annual performance mon-
itoring report for its Regional Comprehensive
Plan each year. The section on urban form and
transportation includes indicators on smart
growth, transit, commute mode shares, travel
times, and volumes on key corridors (including
evaluation of corridor improvements on these
measures), annual hours of traffic delay per
traveler, and the percentage of the CMP net-
work that is deficient. Measures are derived
from state, regional, and local data and are used
by SANDAG and its member governments to
help choose strategies to meet regional goals
and improve the overall transportation system.

SACOG’s Bicycle and Pedestrian Funding Program
awards local grants for bicycle and pedestrian
improvements using performance measures, such
as changes in miles of bikeways and sidewalks and
impact of bicycle and pedestrian investments on
air quality and public health. SACOG recently inte-

grated a Regional Bicycle, Pedestrian, and Trails
Master Plan into its Metropolitan Transportation
Plan. SACOG’s goals include doubling the percent-
age of bike/walk trips and reducing bicycle and
pedestrian fatalities by 20% by 2020.

SANDAG’s Integrated Performance Management
(IPM) system provides a multimodal approach to
system management that recognizes the inter-
dependence of travel modes. Ongoing monitor-
ing helps assess consistency with regional policies.
ITS is a critical element of the IPM systems net-
work used to monitor performance. ITS helps to
interconnect the region’s local transportation
management centers and integrates data from
the modal management systems. Completion of
this network will enable the modal agencies to
cohesively manage the overall performance of
the local and regional transportation systems.

Develop Measurement and Data 
Collection Methodologies

Considering network performance requires developing
data sources and measures that can help transportation agen-
cies conduct system-level evaluations.

Identify and Evaluate Nontraditional 
Performance Measures

Network performance requires moving the CMP beyond
simple measures of congestion and delay. CDTC and its
planning partners have developed “aggregate” performance
measures targeted at improving overall network performance
(Table 3.1). Besides the traditional MPO focus on accessibil-
ity, safety, and congestion (especially delay and LOS), CDTC
includes measures of

• System reliability. Traditional MPO congestion manage-
ment planning tends to address recurring congestion, using
simple averages of travel-time delay and volume/capacity
(v/c) measures. These measures do not consider variations
in the experiences of travelers. For example, a network
approach might consider both average travel time and travel-
time variability. CDTC’s CMP uses the planning time index
to capture network performance. The index uses express-
way speed and volume by lane in 15-minute increments in
key corridors.



tial effects of climate change in the region in a project’s cost.
An analysis of global warming costs is applied to major sys-
tem decisions, such as the evaluation of transportation
improvement plan (TIP) projects when applicable. CDTC
also has gone beyond state requirements and produced
GHG emissions specific to year, operating speed, and func-
tional class. This has allowed CDTC to mark progress
toward reaching regional environmental goals.
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Planning Time Index

Ratio of driving time on a “worse than average
delay day” (95th percentile) to a “free-flow day”:

• PTI >1.0: trip would take longer time;
• PTI =1.0: trip would take no extra time; and
• PTI <1.0: speed would be >55 mph even on the

“worst” day

Table 3.1. CDTC core performance measures.

Area Core Performance Measures

Access • Percentage of p.m. peak-hour trips transit accessible

• Percentage of p.m. peak-hour trips with transit advantage

• Percentage of p.m. peak-hour trips accessible by bicycle and walking

Accessibility • Travel time between representative locations

Congestion • p.m. peak-hour recurring excess person-hours of delay

• Excess person-hours of peak-hour delay per person-miles traveled

• Excess person-hours of peak-hour delay per person

Flexibility • Reserve capacity on the urban expressway and arterial system (p.m. peak-hour vehicle 
miles of capacity)

Safety • Estimated annual societal cost of transportation accidents ($M) 

Energy • p.m. peak-hour fuel consumption (thousands of gallons)

Economic Cost • Annual vehicle ownership and operating costs for autos and trucks ($M)

• Other monetary costs of transport: highway and transit facilities and service, parking 
facilities, environmental damage ($M)

Air Quality • p.m. peak-hour daily hydrocarbon (HC) emissions (kg)

• p.m. peak-hour daily nitrogen oxide (NOx) emissions (kg)

Land Use • Land use transportation compatibility index (residential use traffic conflict: miles at LOS 
“E” or “F” and arterial land access conflict: miles at LOS “E” or “F”)

• Dislocation of existing residences and businesses

• Amount of open space

• Community quality-of-life factors that reflect community quality of life in the central cities, 
inner suburbs, outer suburbs, small cities and villages, and rural areas

Environmental • Number of major environmental issues to be resolved to implement existing commitments 

Economic • How does the transportation system support the economic health of the region?

Source: CDTC Congestion Management Process, 2007. http://www.cdtcmpo.org/rtp2030/materials/cm-doc.pdf. 

• Community compatibility. CDTC is concerned with how
transportation system and land use decisions affect the
New Visions goal of becoming a “Quality Region” with a
strong sense of place. Since the 1990s, CDTC has employed
qualitative measures of community compatibility and qual-
ity of life in its transportation planning process, assigning
Levels A through F for community impact in addition to
quantitative analysis.

• Greenhouse gas emissions. CDTC incorporates analysis
of greenhouse gas (GHG) emissions into its planning
process through “full cost analysis,” including the poten-

The Minnesota I-394 Integrated Corridor Manage-
ment coalition is using measures to help reduce
variations in travel time and improve reliability,
including a buffer index, maximum travel times
experienced by travelers throughout the corridor,
the range of travel times (and variability) experi-
enced by travelers, and the percentage of “late”
bus routes throughout the corridor. The coalition
includes MnDOT, several municipal governments,
and Metro Transit. The groups will develop a data
hub used to connect multiple systems. 



Metadata Collection and Data Sharing

Developing common databases and travel models across
jurisdictions or modes can be a significant challenge of multi-
level agency coordination. The CDTC has addressed this
issue on several fronts, including (1) using the Management
Information System for Transportation (MIST) database that
records expressway speed and volume by lane every 15 min-
utes2 and (2) monitoring travel speed and delay on arterial
corridors using global positioning system (GPS) technology.
New databases and performance measures are being used to
revise the critical congestion corridors articulated in the CMP
documents, which contain all long-range performance meas-
ures, including congestion measures. For example, nonrecur-
ring delay indicators are being used to redefine the definition
of critical congestion. The Regional Operations Committee is
using these performance measures to help CDTC evaluate the
performance of its ITS, incident management systems, and
operations systems.

CDTC maintains significant transportation system per-
formance data, including biennial data for nonstate federal-
aid system facilities, quadrennial sample data for local roads,
supplemental data for all Albany county and city roads, and
data for transit system infrastructure age, facilities, ITS, sig-
nal systems, sidewalk inventories, Thruway, and operations
and maintenance systems. CDTC’s data collection includes
automatic traffic recorder counts; intersection traffic counts;
vehicle, truck, and pedestrian trip generation; vehicle classi-
fication counts; bicycle and pedestrian shared-path volumes;
transit ridership and park-and-ride lot usage; various safety
data, including crash location and frequency; and other data
as necessary. CDTC maintains these data for access by state
government, local municipalities, public and nonprofit agen-
cies and groups, consultants, and other interested parties.

Through CDTC’s TIP, the agency funds the Capital Dis-
trict Transportation Management Center, run by the New
York State Police and New York State DOT (NYSDOT). The
Center is a source of data on traffic volumes, speed, and inci-
dents, which are incorporated into the CMP. Values for many
of CDTC’s performance monitoring measures are estimated
using the regional travel model. With the excess delay mea-
surements methods, postprocessors will be used with STEP
model data to generate values for excess delay, congested cor-
ridors, and bicycle and pedestrian accessibility (The Metro-
politan Congestion Management Process, May 2007).

CDTC coordinates with NYSDOT, New York State Depart-
ment of Environmental Conservation, and others to update
natural and cultural resource maps for environmental plan-
ning and uses geographic information system (GIS) applica-
tions, such as the regional bike-hike trail maps, bike and
pedestrian data mapping and analysis, and crash data mapping
and analysis for the Linkage studies. CDTC also works with
CDRPC to process GIS data and incorporate parcel-level data
and high-resolution orthophotography for the entire region.
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Minnesota’s Twin Cities region conducted an
extensive study of the effectiveness of the
region’s 430 ramp meters in 2000, including a
shutdown of the system. The study revealed that
meters improve throughput by about 14%, yield
2.6 million hours of systemwide delay savings,
reduce the number of crashes by about 4 each
day, and save 1,160 tons of emissions. Ramp
metering results in a net benefit of $32 million to
$37 million per year to the region’s traveling 
public. Providing rigorous analysis of operations
and ITS investments helps justify expenditures on
these strategies.

SANDAG uses data collected by California DOT
(Caltrans) as part of the Freeway Performance
Monitoring System (PeMS) to measure freeway
speeds, delays, and reliability for the regional
freeway system. PeMS transmits data from 
automated detection devices every 30 seconds.
SANDAG uses these data to identify and priori-
tize transportation corridor improvements and
to monitor the regional comprehensive plan,
rather than relying solely on travel times derived
from models.

SACOG’s multimodal, multijurisdictional “smart
corridor” initiative is a collaborative effort of
the County of Sacramento, the Regional Transit
District, Caltrans, the State Highway Patrol, and
American River Fire District. The Sacramento
Transportation Area Network (STARNET) will
coordinate the interagency ITS network, includ-
ing providing web-based software that operators
can access from any computer to see a map of the
whole region showing the current status of all
agencies’ field devices, transit vehicles, and current
incidents and events, thus providing a common
and comprehensive view of current conditions.

2http://www.cdtcmpo.org/rtp2030/materials/wb-doc.pdf
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Scenario

In large urban areas, MPOs have a wide range of strategies
to choose from when addressing congestion. Whereas the pre-
vious scenario addressed how MPOs can facilitate the analysis
of network performance to better understand regional goals,
this scenario examines how MPOs can use network perfor-
mance measures to prioritize and select individual investments.
Prioritizing projects for implementation must address road
and transit improvements for both major facilities (e.g., high-
ways and rail systems) and minor facilities (e.g., arterials and
buses) and both capacity and operational improvements. Many
MPOs have approached these challenges by following tradi-
tional splits of funding to major agencies (e.g., DOT, the tran-
sit agency, and local agencies). In an era of decreasing resources
and an interest in funding investments with the most favor-
able benefit-cost ratio, there is an increased interest in analyz-
ing projects across a network.

The investment prioritization scenario examines the process
of using network performance measures to prioritize projects
and make funding decisions, taking into account how individ-
ual investments contribute to the performance of the network.
Collaborative relationships between MPOs and various key
agencies within a region guide the process, providing critical
feedback and data to support the calculation of network per-
formance measures.

The primary focus of this scenario is on programming,
though the overarching goal is to identify an approach that
supports the region’s vision.

Case Studies

The primary case study comes from the Metropolitan Trans-
portation Commission (MTC), the MPO for the San Francisco
Bay Area. The MTC region includes the nine counties that
touch the San Francisco Bay, home to 100 municipalities and
more than 7 million people in 7,000 square miles. Within this
region are eight primary public transit systems; 20,000 miles

of local streets and roads; 1,400 miles of highway; six public
ports; and three major commercial airports.3

In 2006, MTC began updating its RTP. The Draft Trans-
portation 2035 Plan: Change in Motion serves as the roadmap
for investing the $226 billion in funding projected to be avail-
able over the next 25 years. MTC set ambitious goals to con-
sider and incorporate current and impending issues that affect
and are affected by the transportation network, including cli-
mate change, foreign oil dependency, air quality, economic
growth, and social equity in the region. By calling the plan
“Change in Motion,” they take on the challenge as a region to
“anticipate change, instigate change, and, most of all, succeed
in putting change in motion.”4

To achieve these goals, MTC and its partners created a
performance-based planning process that provided valuable
feedback on how individual investments would impact the
region’s defined vision, goals, and performance objectives.

Additional information is drawn from case studies of the
Florida DOT, SACOG, Washington State DOT, Maryland
DOT, Transportation Metropolitan Atlanta Performance
(MAP) Initiative, and the Minnesota Twin Cities Metropoli-
tan Council.

Building Blocks

Establish Partnership Agreements

The basic partnership agreement for this scenario was
defined within the standard MPO planning process.

Partnership agreements should 

• Guide the investment prioritization and programming
process by providing (1) critical feedback on regional goals
and performance objectives and (2) data to support calcu-
lation of network performance measures,
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3http://www.mtc.ca.gov/about_mtc/about.htm
4http://www.mtc.ca.gov/planning/2035_plan/DRAFT/Intro.pdf. At the time of
this writing, the draft plan was available for public review and comment.



• Oversee the performance-based project evaluation, and 
• Provide input on investment tradeoffs for project prioriti-

zation and programming.

As part of the development of the Transportation 2035 Plan,
MTC formed a Partnership Ad Hoc Committee consisting of
representatives from state, regional, and local transportation
agencies, as well as the Bay Area Air Quality Management Dis-
trict, the Association of Bay Area Governments, and the Bay
Conservation and Development Commission. All of the
processes for developing the Transportation 2035 Plan and the
results of these processes were developed and reviewed in con-
sultation with the Partnership Ad Hoc Committee.

Define Performance 
Measurement Framework

A performance measurement framework helps to establish
how investments will be prioritized. This section discusses
how MPOs can define a vision for the transportation system
and the related goals and objectives that reflect that vision.

Define the Vision

The development of a performance measurement frame-
work for investment prioritization begins with establishing
a vision for the region. Though the tendency is to focus first
on available funding and how to “slice the investment pie,”
a performance-based approach defines a vision for what a
region’s transportation system ought to look like in the future.
The vision should incorporate key changes and trends on the
horizon (e.g., climate change, volatile oil prices, an aging pop-
ulation, rising construction costs, and the uncertainty of federal
transportation funding).

The anchors of MTC’s Transportation 2035 vision are
the three “E” principles of sustainability: a prosperous and
globally competitive economy, a healthy and safe environ-
ment, and equity wherein all Bay Area residents share in
the benefits of a well-maintained, efficient, and connected
regional transportation system.5 Guided by the three Es, the
plan establishes a vision for the future of transportation in
the San Francisco Bay Area, which includes

• Providing mobility and accessibility for all residents;
• Using a multimodal approach to system maintenance;
• Considering market-based pricing for the region’s carpool

lanes, bridges, and roadways;
• Focusing on creating complete communities with close

access to jobs, shopping, and services connected by transit;
• Making use of technological advances, including clean

fuels and vehicles, sophisticated traffic operations sys-
tems, accessible traveler information, and improved tran-
sit operations;

• Providing improved ability to travel to work, school, shop-
ping, services, or recreation without needing a personal
automobile;

• Developing an approach to addressing climate change that
is a national model;

• Reducing the impact of transportation investments on nat-
ural habitats; and

• Improving the quality of life for Bay Area residents.
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SACOG has initiated several successful collabora-
tive efforts. The region has several ITS cooperative
initiatives facilitated via the Sacramento Region
ITS Partnership, an advisory committee made up
of local and state transportation personnel. There
is also a multimodal, multijurisdictional “smart
corridor” collaborative effort of the County of
Sacramento, the Sacramento Regional Transit
District, Caltrans, the California Highway Patrol,
and the American River Fire District.

The Georgia Regional Transportation Authority
spearheads the cooperative effort of the Author-
ity and its partner agencies, the Federal Highway
Administration, Atlanta Regional Commission,
Georgia DOT, Georgia Department of Natural
Resources, and Metropolitan Atlanta Rapid
Transit Authority (MARTA) to complete the
annual Transportation Metropolitan Atlanta Per-
formance (MAP) report. A steering committee
composed of the representatives of the regional
transportation agencies and others guides the
development of this annual transportation per-
formance measurement effort. The MAP report
provides a regional performance snapshot of
progress toward improving mobility, transit
accessibility, air quality, safety, and the overall
performance of the Atlanta transportation net-
work. Performance targets are established based
on review and discussion by the steering commit-
tee. The collaborative process of the region’s
agencies extends beyond performance measure-
ment. The process has also helped to identify data

5http://www.mtc.ca.gov/planning/2035_plan

collection issues, improve data quality control pro-
cedures, and identify data gaps and needs.



Establish Goals and Performance Objectives

The vision frames the development of goals and perfor-
mance objectives for the region to set the direction for the
future, measure progress, evaluate transportation projects and
programs needed to maintain the system, improve system effi-
ciency, and strategically expand the system. Performance
objectives should reflect the improved conditions described in
the vision and be developed based on partner agencies’ plans
and policies.

Table 4.1 summarizes the goals and performance objectives
established by MTC in the Transportation 2035 Plan. The
collaborative process of the region’s agencies includes iden-
tifying data collection issues, improving data quality control
procedures, and identifying data gaps and needs.

Develop Measurement and Data 
Collection Methodologies

Early definition of data needs and analysis approaches
can help ensure that measures selected for evaluation can be
calculated and communicated effectively. Data are needed to
conduct financially unconstrained “what if” analyses, assess
the impact of individual investments based on qualitative

and quantitative network performance measures, and use
network performance measures for project selection and
investment decisions.

Conduct a Financially Unconstrained 
What If Analysis

Typically, MPOs begin planning and programming efforts
within set funding limits, often by program or mode. A net-
work performance approach can benefit from an analysis of
unconstrained What If scenarios to determine whether the
region’s goals and objectives are achievable and what it might
take in terms of investment and policy to get there.

MTC evaluated three hypothetical infrastructure invest-
ment packages to determine what would be required to reach
the performance objectives of the Transportation 2035 Plan:

1. A program of freeway operations strategies;
2. A regional high-occupancy toll (HOT) lane network with

bus enhancements; and
3. Extensive rail and ferry expansion.

The budgets for these projects were not constrained and
ranged from $600 million to $64.2 billion in capital costs.

Two sensitivity tests also were conducted to capture the
impact of demand-based strategies. A pricing sensitivity test
measured how a set of user-based pricing strategies would
impact travel behavior. A land use sensitivity test looked at an
alternative land use forecast that shifted employment and res-
idential growth to existing centers and areas with existing or
planned transit. Like the investment alternatives, the sensitiv-
ity tests were meant to test bold approaches, not specific pol-
icy alternatives.

Relative to the performance objectives, the What If sce-
narios demonstrated the following:

• Reduce congestion. This was the only objective for which
an investment package had a marked impact.

• Reduce vehicle miles traveled (VMT). None of the scenar-
ios or strategies brought the projected VMT down to the
target level.

• Reduce particulate emissions. The land use and pricing
strategies have more impact than the infrastructure invest-
ments, but none of them achieve the objective target levels.

• Reduce carbon dioxide emissions. The land use and pric-
ing strategies have more impact than the infrastructure
investments, but none of them achieve the objective target
levels.

• Improve affordability of transportation and housing for
low- and moderately low-income households. The pricing
and land use strategies have bigger impacts than do infra-
structure investments. Focused growth policies decrease the
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WSDOT is well known for applying performance
management tools to nearly every aspect of
agency business. When traditional metrics such as
level of service (LOS) thresholds yielded billions of
dollars in improvements needed over a 20-year
time frame, WSDOT began using throughput
measures of efficiency such as speed thresholds
to better identify highway deficiencies. Maximum
throughput measures are now used to select
projects for inclusion in the Highway System
Plan. In addition to identifying and prioritizing
improvements for congested corridors, perfor-
mance measures have also been used to support
funding increases for operations and manage-
ment strategies such as incident response and
demand management programs. Performance
measures have also helped to reveal trends or
emerging problems requiring corrective action
by the agency, such as detecting increased travel
times on high-occupancy vehicle (HOV) lanes
resulting from more frequent use, identifying
major sources of nonrecurring congestion, and
focusing commute trip reduction programs on
the most congested corridors in the region.



cost of transportation, but pricing increases cost because
many people will continue to use vehicles for some trips.

Overall, the freeway operations package was the most cost-
effective; however, when the pricing and land use strategies are
added, the gap between the freeway and the transit packages
closes significantly. This set of network performance measure-
ment calculations provided a baseline and context for MTC to
begin looking at the performance of individual investments.

Use a Mix of Quantitative 
and Qualitative Measures

An investment assessment based on quantitative and qual-
itative performance measures captures the effect of individ-
ual projects in the context of regional performance objectives.
The purpose is to identify project outliers (i.e., those invest-
ments that would most strongly support the performance
objectives and those that would most strongly undermine the
objectives). The analysis procedures are not precise enough
to distinguish among investments with very close benefit–cost
ratios. This exercise provides valuable feedback on how indi-
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Table 4.1. MTC’s Transportation 2035 performance objectives.

Es Goals Performance Objectives 

Economy Maintenance and safety Improve maintenance 
Local streets and roads: Maintain pavement condition index of  
75 or better. 
State highways: Distressed land-miles no more than 10% of 
system. 
Transit: Average asset age no more than 50% of useful life and  
average distance between service calls of 8,000 miles. 
Sources: State and local strategic plans

Reduce injuries and fatalities 
Motor - vehicle fatalities: 15% fr om today. 
Bike and pedestrian injuries and fatalities: 25% each from 2000  
levels. 
Source: California State Strategic Highway Safety Plan 

Reliability Reduce delays 
20% per capita from today. 
Source: California ’ s Strategic Growth Plan 

Freight 

Environment Clean air Reduce vehicle miles traveled and emissions 
Vehicle miles traveled: 10% per capita from today. 
Fine particulate matter (PM2.5): 10% from today. 
Course particulate matter (PM10): 455 from today. 
Carbon dioxide (C02): 40% below 1990 levels. 
Sources: State regulations and laws 

Equity Access Improve affordability 
10% reduction from today in share of earnings spent on  
housing and transportation costs by low- and moderately low-
income households. 
Source: Adapted from the Center for Housing Policy 

Source: http://www.mtc.ca.gov/planning/2035_plan/Supplementary/T2035Plan-Perf_AssessmentReport.pdf, p. 3. 

For the 2004 Oregon Transportation Plan
update, Oregon DOT evaluated a set of policy
and investment scenarios to help set the policy
direction for the department. These scenarios
examined business as usual, focusing state
investment on system operations and making
significant new investments in capacity. The 
DOT also tested funding scenarios that include
continuation of current revenue sources, flat 

revenue, and pricing. Each scenario was evalu-
ated against a set of performance scenarios
linked to Oregon DOT’s objectives. The analysis
helped focus the DOT on the benefits of
increasing funding for operations and the need
to address potential future funding shortfalls.



vidual projects would affect the region’s defined vision, goals,
and performance objectives.

MTC limited their quantitative assessment to higher cost
projects only (i.e., those with areawide effects and costs
higher than $50 million), because these typically account for
the largest percentage of discretionary investment decisions.
The primary performance measure was a combined benefit-
cost ratio (B/C) that monetized benefits from reductions in
collisions, delay (recurrent and nonrecurring), and emissions
(Table 4.2). The B/C for each project was assigned a range,
regardless of mode type or area of the region: high (B/C of 10
or higher); medium-high (B/C between 5 and 9); mid-range
(B/C between 1 and 4); and low (B/C less than 1).

A qualitative assessment also was conducted to evaluate
how individual investments support the Transportation
2035 goals. This assessment complemented the quantitative
evaluation by considering other factors that cannot be mea-
sured directly, such as whether projects serve key freight cor-
ridors, support focused growth, or improve access for certain
categories of users.

In an effort to improve the efficiency of the qualitative eval-
uation, the investments were first grouped into project types,
such as capacity expansion, interchanges, maintenance, tech-
nology, HOT lanes, bike/pedestrian, transit efficiency and
expansion, transit-oriented development, and others. Quali-
tative evaluation criteria were developed to assess support of
Transportation 2035 goals (Table 4.3). A ranking of “strongly
support,” “support,” or “neutral toward” was assigned to
each project type based on how well it met the criteria associ-
ated with each goal.

Link Network Performance Measures to Project
Prioritization and Programming

Synthesizing the project performance results for program-
ming decisions represents a significant challenge to many
MPOs. MTC’s process used a matrix approach that included
both quantitative and qualitative measures (Figure 4.1). Proj-
ects with high benefit–cost ratios that support multiple goals
were included in the Transportation 2035 Plan. Projects with
low benefit–cost ratios that address few goals were not,
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Table 4.2. MTC’s quantitative project evaluation measures.

T - 2035 Performance Objective   Performance Measures   

Reduce congestion   

Reduce emissions   

Reduce collisions and fatalities   

Benefit - Cost Ratio (monetized), reflecting   

• Recurrent delay (vehicle hours)   

• Nonrecurring delay (vehicle hours)  

• Transit travel time 1   

• Particulate matter emissions (PM2.5 and PM10) 

• Carbon dioxide emissions   

• Fatal and injury collisions   

• Direct user costs (vehicle operating and, in some cases, auto ownership costs)   

• Public and private cost savings from performing on- time maintenance 2 

Reduce vehicle m iles driven   Reduction in vehicle miles traveled (VMT) and cost per VMT reduced   

Reduce emissions   Reduction in carbon dioxide emissions and cost per ton reduced   

Improve affordability   Cost per low - income household served by transit (trial measure) 3 

1. For  HOV and HOT projects only   

2. For maintenance programs only   

3. For transit projects only   

Source: http://www.mtc.ca.gov/planning/2035_plan/Supplementary/T2035Plan-Perf_AssessmentReport.pdf, pg. 24. 

Florida DOT’s Strategic Intermodal System (SIS)
was established in 2003 to enhance Florida’s
economic competitiveness by focusing limited
resources on those transportation facilities
critical to Florida’s economy and quality of life.
The planning process for the SIS includes sys-
tem designation based on adopted criteria 
and thresholds; needs assessment to identify
unprogrammed SIS needs based on adopted
statewide modal plans; project prioritization
to develop a Phased Cost Feasible Plan with 
10- and 20-year components; and a finance
strategy that incorporates the investment
policy and forecasts of anticipated revenues,
innovative financing, and joint funding by
public and private partners.
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Figure 4.1. MTC’s synthesized results for project-level performance.

Table 4.3. MTC’s qualitative project evaluation measures.

Transportation 2035 Goals Qualitative Criteria for Determining Support 

Maintenance Advances maintenance of the existing transportation system 

Congestio n relief (reliability  
and efficient freight travel) 
Includes roadway safety 

• 

•

Improves freight mobility 

• Improves transit mobility, effectiveness, or efficiency 

• Improves local mobility or circulation 

• Completes a critical transportation gap (geographic or temporal)

• Institutes or enables a new user - based pricing system 

• Implements technology - based operations or traveler information 

• Improves roadway safety 

Emissions reduction • Provides an alternative to driving alone 

• Improves transit mobility, effectiveness, or efficiency 

• Establishes marketing, education, and incentive programs that encourage
mode shift away from driving alone or during peaks

Focused growth • Locates within a proposed or planned priority development area

• Connects to priority development areas 

Access and safety 
(nonmotorized) 

• Provides a transit alternative to driving on a future priced facility 

• Provides an alternative to driving alone 

• Improves access for those who are young, old, or have disabilities 

• Improves safety for pedestrians and cyclists 

• Reduces transport ation or housing costs for low - income households 

Source: http://www.mtc.ca.gov/planning/2035_plan/Supplementary/T2035Plan-Perf_AssessmentReport.pdf, p. 30.  



unless they were of high local priority or addressed special
transportation needs. Once project selection was complete,
MTC conducted an overall program performance assess-
ment to evaluate how well the proposed projects in the Draft
Transportation 2035 Plan met the region’s performance
goals and objectives.

The outcome of MTC’s planning efforts helps identify
strategies that provide regional benefits while recognizing
that infrastructure investments by themselves produce only
modest benefits. The planned investments point the Bay Area
in the direction of meeting the stated objectives, but a consid-
erable gap remains between the targets and the outcome.
Regional objectives cannot be met without additional land
use, pricing, and technology strategies that provide additional
benefits.
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The Maryland Transportation Trust Fund is
unique in that it allows complete flexibility across
modes in project prioritization and selection.
Projects are selected based on their support of the
goals and objectives set in Maryland’s Transporta-
tion Plan, level of service, safety, maintenance
issues, economic development potential, avail-
ability of funding, and input received from public
and local officials. By facilitating a bottom-up
approach of project recommendations, Maryland
DOT involves the perspective of all levels of gov-
ernment while supporting the importance of
mode-neutral funding.
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Scenario

Many key corridors throughout the country cross state
boundaries, creating a complex web of players who are respon-
sible for planning and operating what users see as a single
transportation network. Infrastructure improvements that
directly address a problem for one mode or jurisdiction may
have important impacts (both negative and positive) for other
modes and jurisdictions. Without the data to analyze these
improvements across state lines and among agencies, and
without the forum to vet and discuss the implications, the most
effective investment decisions or operations policies may be
lost. For example, jurisdictions addressing operations concerns
of a portion of the network in isolation from others may be
prohibited from benefits of coordinated action, economy of
scale, and shared knowledge and resources that occur when
multiple entities cooperate to implement globally optimum
solutions.

The motivating elements to establish effective network per-
formance measures in this scenario are major regional trans-
portation networks (i.e., rail, highway, or transit) that span
state boundaries. This scenario also may include private com-
panies and independent transportation authorities that oper-
ate autonomously. The burden to maintain and optimize highly
integrated transportation networks represents large financial
commitments. States and private companies recognize the
benefits and cost savings from coordinated effort and are
typically willing players in such efforts, provided that the effort
is directed by objective goals and performance measures and
is perceived as an equitable investment with financial benefits
to all states and their citizens.

Case Studies

The primary case study is the Mid-Atlantic Rail Operations
Study (MAROps), a rail freight cooperative initiative carried
out through the I–95 Corridor Coalition. The network included

freight rail systems operated by CSX and Norfolk Southern
(NS) (including operations on the Amtrak Northeast Corridor)
in five mid-Atlantic states (i.e., New Jersey, Pennsylvania,
Delaware, Maryland, and Virginia). The motivating factor for
the cooperative effort was the need to increase capacity in a lim-
ited funding environment. Network performance measures
were needed to effectively identify projects with the greatest sys-
tem impact and then quantify the network benefits of the can-
didate projects for the entire region.

The partners acknowledged that in order to spend limited
improvement dollars most effectively, a multistate perspective
was needed to identify the projects that would improve goods
movement conditions throughout the region. Although the
focus of MAROps is on the rail system that operates within
the mid-Atlantic region, by improving rail service there are
inevitable impacts on the region’s highways, particularly for
freight movement, and these are estimated as part of the
MAROps effort.

Additional case studies include the following:

• The I–95 Vehicle Probe Project, a collective procurement of
a traffic monitoring system by several mid-Atlantic states
to provide seamless and consistent travel-time and speed-
performance data to support planning and operations over
a multistate area; and

• A similar effort by the TRANSCOM/TRANSMIT system
in the northeast areas of New York, New Jersey, and
Connecticut to provide highway operations performance
information based on data from an automated toll tag
system.

Building Blocks

Establish Partnership Agreements

The multistate scenario involves cooperation among au-
tonomous, sovereign states with no fiscally or legally binding

C H A P T E R  5

Peer-to-Peer Scenario—Multistate Partnership
for System Operations
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relationships. Though MPOs have a natural, federally sanc-
tioned forum for cooperation on network performance, multi-
state collaboration requires building new institutions that
allow for collective decision making. Peer-to-peer collabora-
tion at the state level is further complicated by individual state
laws governing procurement policy; state-specific regulations
must be carefully managed in order for all participants to
benefit from multistate agreements, contracts, and pooled
procurements.

Establish Broad Partnership Agreements 
Between States

Key to the enablement of a multistate initiative is the for-
mation or utilization of an independent organization to pur-
sue common objectives. Lead agency and other types of simple
cooperative partnership agreements useful in other scenarios
are less effective in coordinating state interests. Simple part-
nership agreements that do not employ a neutral third-party
coordinating body may lead to implied hierarchical relation-
ships among states that can be disruptive to collaborative
efforts.

The I–95 Corridor Coalition is an independent organiza-
tion that provides a partnership of state departments of trans-
portation, regional and local transportation agencies, toll
authorities, and related organizations from Maine to Florida
(including the District of Columbia). The coalition has strong
board leadership from state champions who recognize the
need for multistate collaboration. The coalition staff is dedi-
cated to the benefit of the entire multistate corridor and is not
encumbered with possible conflicting state agency loyalties.
Such an organization serves as the foundation for an effective
multistate forum.

Develop Specialized Agreements 
for Individual Initiatives

In addition to the broad partnership framework estab-
lished by the I–95 Corridor Coalition, individual coalition
projects often require specialized agreements tailored to 
the study. For the MAROps effort, the specific agreement
was between the five mid-Atlantic states and three Class I
railroads—Amtrak, CSX, and NS—that operated within the
mid-Atlantic. Historically, relationships among the railroads
and between the railroads and the states have sometimes
been strained.

Though the forum established for MAROps primarily
focused on considering the mid-Atlantic rail system as an over-
all network that needed to be evaluated and improved as such,
a side benefit came from improved relationships among the
states and railroads. The MAROps project helped the railroads
understand the benefits of partnering with individual states or
groups of states and also of working more closely together.

Since the initiation of the MAROps study, both NS and CSX
have developed significant individual rail corridor initiatives in
cooperation with states, including the NS Heartland Corridor
(connecting the Port of Norfolk to the Midwestern distribu-
tion centers), the NS Crescent Corridor (connecting New
Orleans along I–81 to Northern New Jersey), and the CSX
National Gateway (connecting the ports of Baltimore, Mary-
land; Wilmington, North Carolina; and Charlotte, North
Carolina, to Midwestern distribution centers).

Define Performance 
Measurement Framework

For a multistate entity, a performance framework helps
establish focused and clearly articulated goals and objectives
among states and other partners.

Identify the Benefits of a Multistate Approach

Before considering any project, all of the partners must
agree on the project parameters. In the case of the I–95 Corri-
dor Coalition, this required being flexible and including par-
ticipants relevant to the specific study. The MAROps study
included active participation by the five mid-Atlantic states
and three Class I Railroads, in recognition of the regional
impact of existing rail bottlenecks. A multistate initiative
held the potential to optimize the return of limited capital
improvement dollars using a system approach. MAROps
both identified significant rail bottlenecks and provided a
forum for improved coordination among the freight rail-
roads in the region and between the freight railroads and
the states.

The Transportation Operations Coordinating
Committee (TRANSCOM) is an independent
organization that provides a forum and frame-
work for participants to coordinate on incident
management and trip planning for highways and
transit for 16 transportation and public safety
agencies in the New York/New Jersey/Connecticut
metropolitan region. It was created in 1986 to
provide a cooperative, coordinated approach to
regional transportation management. TRANSCOM
seeks to improve mobility and safety through
interagency communication and the enhanced
utilization of their existing traffic and trans-
portation management systems (www.xcm.org).



Select Network Measures That Reflect Multistate
Performance Objectives

The second phase of the MAROps study (completed in
2009) built on the partnership agreement by evaluating the
expected benefits of packages of investments to address the
rail bottlenecks identified in the original study. Using a per-
formance approach helped strengthen the basis for the set of
investments identified. A framework was developed that
identified the potential beneficiaries of rail system invest-
ments and the likely key performance concepts that would
best capture benefits for that beneficiary (Table 5.1). Devel-
oping the framework ensured that the benefits of, and there-
fore funding for, potential investments would be connected
to the agencies and groups that benefit from a particular
investment.
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pooled procurement, the coalition acquired a
traffic data service based on vehicle probe tech-
nology for both freeways and major signalized
arterials on a significant portion of the corridor.
The information from the project has already
been integrated into a follow-on effort to 
provide travel times on a website for common
origin-destination pairs within the corridor.

The I–95 Vehicle Probe study supports both
individual state operation of Transportation
Management Centers (TMCs) and provides travel
information services for long-distance, inter-
jurisdictional diversions characteristic of major
incidents that have a multistate impact.

The TRANSCOM/TRANSMIT objective was to
secure traffic flow performance data across a
multistate area. Highway operations in this 
tristate area require consistent and accurate
highway information for appropriate manage-
ment. This resulted in the central vision to use
the data from the automated toll tag system
being deployed in the region for traffic infor-
mation. TRANSCOM was also targeted as the
mechanism to coordinate operations and plan-
ning issues of the multistate highway network
infrastructure.

States, Metro 
Areas, National 

Freight 
Railroads 

Passenger 
Railroads 

Rail 
Passengers 

Shippers Ports 

• Economic 
impacts

• System 
efficiency

• Environmental 
impacts

• Maintenance 
costs

• Safety

• Market share

• Throughput

• System 
reliability

• Environmental 
impacts

• Operations/
maintenance 
costs 

• Safety

• Ridership

• Throughput

• System 
reliability

• Environmental 
impacts

• Operations/
maintenance 
costs 

• Safety

• Travel costs

• Travel time

• Service 
access

• Business 
cost

• Service 
access

• Service 
reliability

• Transit time

• Market 
access

• Business 
cost 

• Throughput

• Safety

Table 5.1. MAROps performance measure concepts by beneficiary.

Develop Measurement and 
Data Collection Methodologies

Using shared assets or common systems (either infrastruc-
ture, technological, or otherwise) is an effective strategy to
maximize the investment in pooled resources.

The I–95 Vehicle Probe Project exemplifies the strategy of
maximizing benefit from a multistate pooled procurement.

The I–95 Vehicle Probe Project recognized the
failure of previous approaches for delivering
ubiquitous traffic monitoring and set forth an
objective of providing a comprehensive multi-
state traffic monitoring system based on cutting-
edge probe technology. Through use of a
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TRANSCOM/TRANSMIT used the investment of a
common asset of the participating states to
acquire consistent and accurate highway infor-
mation. The program used data from toll tags as
a common technology backbone for an effective
traffic monitoring system spanning state lines.

MAROps used economic models to estimate ben-
efits to all beneficiaries with a focus on fitting
within emerging federal programs such as proj-
ects of national significance. Economic models
revealed significant benefit for all states and
parties and thus provided justification for con-
tinued political support throughout the pro-
gram. Recognizing the funding challenges of
any capital improvement project, the MAROps
strategy was to position the program to maxi-
mize the potential for funding through emerg-
ing federal initiatives, providing further benefit
for MAROps’ participating members.

Strategies used in this case study are transferable to other
multistate initiatives, including the following:

• A multistate procurement involved procurement special-
ists from member states early in the project, yielding a
methodology that provided the greatest flexibility.

• A working group of representatives of participating states
and academia directed the project, allowing the coalition
access to significant experience from states that performed
demonstration projects.

• The request for proposals (RFP) specified full data sharing
between states, allowing all states to access and view data
for any state. For example, Pennsylvania has access to flow
data from New Jersey.

• A data rights and ownership policy allowed for liberal use
of the data by the coalition and member agencies for both
internal and external applications, while allowing the
vendor to resell the data to commercial clients. For exam-
ple, www.i95travelinfo.net provides travel times between
major cities.

• The traffic data are continuously validated by an indepen-
dent agent across jurisdictions. This provides an objective
assessment of data quality and value for agency applica-
tions and helps manage information about the program
status and value. Validation results help determine pay-
ment to the commercial data provider.
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Scenario

As metropolitan regions expand, they are becoming increas-
ingly linked via economic interdependence and common
transportation networks. These megaregions share common
issues (including economic growth, environmental concerns,
and mobility) and have an increased need to look beyond
jurisdictional boundaries when planning and operating the
transportation system. Megaregional planning also presents
an opportunity to pool funds for more efficient use.

There are many challenges to successfully conducting
megaregional planning. Federal funding is not provided to
megaregions, and local land use plans and decisions often
conflict. MPOs in megaregions have traditionally operated
within well-defined roles and clearly delineated geographic
areas. Those MPOs that have adopted performance measures
typically do not coordinate with other neighboring MPOs.

Yet, MPOs across the United States are increasingly faced
with the challenges and opportunities of collaborating with
their neighboring MPOs. At least nine large megaregions in
the United States have been defined by various regional plan-
ners and academics, yet these are not officially recognized
by the U.S. Census Bureau. Further, many MPOs originally
formed as single-county regions are growing into one another.

Peer-to-peer megaregional planning partnerships occur pri-
marily during early planning. This is mainly because these kinds
of partnerships are fairly new and there is little experience on
which to base megaregional implementation structures.

Case Studies

The primary case study is the San Joaquin Valley (SJV) Blue-
print Process and related California Partnership established for
the same region. The SJV stretches from the Tehachapi Moun-
tains in the south to the San Joaquin Delta in the north, nearly
300 miles. The SJV is between the large metropolitan areas
of San Francisco and Los Angeles. The major transportation
facilities include Interstate 5, State Route 99, the Union Pacific

Railroad (UP), the Burlington Northern Santa Fe Railroad
(BNSF), and air travel corridors. Numerous highways and rail
lines, including State Routes 58, 46, 152, 198, and 120, also
cross the Valley. Though each county has its own transit facil-
ities, there is no unified transit system for the entire region.

Eight MPOs, each representing a single county, are partici-
pating in the SJV Blueprint Process. The region’s population
is expected to double from 3.4 million to 7 million by 2050.
The forecasted growth—combined with current mobility,
environmental, quality-of-life, and economic development
challenges—has motivated regional planning partnerships.

The Blueprint Process is a multiyear planning effort that
engages the general public, civic groups, business interests, the
agricultural community, environmental groups, and govern-
ment officials. The Blueprint Process is developing a regional
vision but recognizes that decision-making power and imple-
mentation remain within the region’s local jurisdictions.

This megaregional partnership includes a state-mandated
partnership (California Partnership), a regionwide planning
process (Blueprint), and active participation of all governments
in the region. The unique nature of the partnerships, the proj-
ect funding source, the coordinated planning components,
the high level of participation, and the data sharing are all key
reasons for the success in developing a megaregional partner-
ship. The process is just beginning to be implemented, so final
outcomes are unknown.

Other case study examples were drawn from the Central
Florida MPO Alliance, the West Central Florida MPO, and
the San Francisco–Sacramento interregional planning efforts.

Building Blocks

Establish Partnership Agreements

Formal Partnership Commitments Between MPOs

Because megaregional partnerships involve multiple agen-
cies, partnership agreements are vital to their success. Many
MPOs exchange information or attend presentations of their

C H A P T E R  6

Peer-to-Peer Scenario—Megaregional
Partnership to Address Growth
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neighbors, and a few have begun to formalize partnership
agreements across their boundaries. The SJV Blueprint Process
is an “unprecedented example of local jurisdictions demon-
strating increased regional identity and a unified purpose in
addressing the region’s challenges.”6 Eight Councils of Gov-
ernment (COGs) in the valley agreed to take part in the Blue-
print Process.

The SJV Blueprint Process has been well served by estab-
lished working relationships among the partners. The eight
counties are all within a regional air quality basin and have a
history of working together on air quality issues.

Coordinated regional planning also can identify needs for
regionwide programs. The Corridor Enhancement Plan for
California State Route 99 (an expressway that spans the val-
ley) is a multicounty initiative that arose from the California
Partnership and Blueprint Process.

Collaboratively Leverage Funding for Planning,
Programs, and Projects

The eight COGs within the SJV used state funding, receiv-
ing a $4 million grant from the state, with an additional
$500,000 in matching funds from the Valley’s Air Pollution
Control District. The Blueprint Process also has drawn on the
work of the California Partnership (a public–private partner-
ship established by executive order of the California Gover-
nor with a focus on improving regional economic vitality and
quality of life) to help support coordinated data collection
and integration of regional needs.

Assistance from Outside Organizations

In a multi-MPO partnership, the support of various groups,
including nonprofit organizations, can help maintain work-
ing relationships and keep agencies focused on regional issues.
For the SJV Blueprint Process, supportive agencies include the
following:

• The Great Valley Center (GVC), a nonprofit community
development organization, is the regional facilitator for the
Blueprint Process. The GVC also is the headquarters for
the California Partnership.

• The Blueprint Regional Advisory Committee supports the
entire effort, acting as champion of the final Blueprint
vision, advocating implementation with local jurisdictions,
and promoting regional strategies at state and federal levels.

• The SJV Blueprint Professional Planners Group consists of
land use planners from each county who provided a frame-
work to develop the guiding principles for community
outreach and scenario planning.

• A partnership called the Blueprint Learning Network helps
coordinate shared data and learning experiences about the
megaregional planning effort.

• The San Joaquin Valley Regional Policy Council, consist-
ing of two elected officials from each MPO, made the final
Blueprint scenario recommendation.

The Central Florida MPO Alliance was formed in
1997 by METROPLAN ORLANDO and the Volusia
County MPO with a collaborative focus on
regional transportation issues. The alliance con-
sists of six MPOs and two Florida DOT Districts,
governed by a joint resolution of the participat-
ing member MPOs and the Florida DOT. The
alliance developed a Central Florida Long-Range
Transportation Plan that unifies regional goals
and coordinates individual MPO plans. The plan
synthesizes existing MPO plans, rather than devel-
oping a separate regional vision. Under a new
Florida DOT program, the alliance (and other
regions with interlocal agreements between
MPOs) is eligible to receive state funding (up to
a 50% share) for facilities that serve regional,
state, or national functions. (www.metroplan
orlando.com/siste/parterships/cfmpo.asp)

Define Performance 
Measurement Framework

Interregional Adoption of Common Goals,
Objectives, and Vision

The megaregional scenario addresses the challenges of
growth while recognizing the limitations existing agencies
face in tackling problems that stretch beyond their borders.
Addressing growth across MPO boundaries requires an under-
standing of how a megaregion is growing and changing and a
common set of goals or a vision for addressing this growth.

The SJV Blueprint Process integrates transportation, hous-
ing, land use, economic development, and environmental data
to produce growth scenarios for 2050. The starting point for
the Blueprint Process was a “status quo” scenario projection
of how all eight counties would grow based on current trends.
Alternative scenarios were developed based on land use,
transportation, conservation, and housing plans. These sce-
narios addressed questions such as

• How and where should we grow?
• How will we travel around the region?
• How will growth affect our environment and our overall

quality of life?6http://www.fresnocog.org/files/Blueprint%20Summary%20-%20Brochure.pdf
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These scenarios were used to produce a regional vision,
goals, and objectives. The final Blueprint product will include
growth strategies for each county and the entire Valley. The
COGs in the Blueprint initiative plan to track progress toward
valleywide goals and make any “midcourse corrections” nec-
essary to stay on track.

communities in a visioning process that was incorporated
into a valleywide vision. Engaging the public at this level is
an enormous undertaking, but the bottom-up approach
encourages local decisionmakers to embrace and promote the
regional vision.

Maintaining this bottom-up approach of the Blueprint Pro-
cess presents challenges, especially for local decision-making
authority. Though local jurisdictions are often wary of regional
plans that may impact local decision making, the bottom-up
approach has facilitated a collaborative process. As the Blue-
print Process is implemented, changes to the strategies and
decisions from the Blueprint planning process could lead
local jurisdictions to view the plan as top-down. Outcomes of
the regional Blueprint Process and the California Partnership
cannot supersede local land use authority.

Developing Measurement 
and Data Collection Methodologies

Adopt a Base Set of Metrics, 
but Allow for Flexibility

Where multiple agencies are involved, it can be challenging
to have the appropriate data and tools available to evaluate the
performance measure framework across agency boundaries.
For the SJV Blueprint Process, a common set of measures was
reviewed and adopted by each COG, allowing for flexibility
to use additional measures based on each COG’s unique
planning needs and county goals. Table 6.1 lists the common
set of measures used by all eight COGs.

All performance measures used by counties during the
Blueprint Process were selected based on data availability
and forecasting capabilities. Additional measures would
strain the modeling capacity of some of the COGs. Intra-
county differences also make applying a single set of measures
impractical.

Ensure Appropriate Technical Support

Megaregional network performance analysis benefits from
partners with significant technical analysis and modeling
expertise. For the SJV Blueprint Process, the COGs worked
with the University of California at Davis (UC Davis) to model
land use scenarios and generate performance measures.

The counties built on regional model coordination for pre-
vious air quality planning efforts to develop the necessary data
sharing and modeling techniques for analysis of the mega-
region. Part of the Blueprint Process funding was used for geo-
graphic information systems (GIS), land use modeling, and
visualization technology to forecast urbanization in 2050. The
land use model, UPlan, developed by UC Davis, provided tech-
nical and data support to the COGs and local governments.

The Central Florida MPO Alliance worked with
myregion.org, a Central Florida nonprofit, to
create a regional vision through studies and
outreach efforts, including the How Shall We
Grow? Regional Vision Project. Myregion.org is
developing a position paper to identify what
Central Florida must do to build a world-class
multimodal transportation system. The top
issues include a regional funding mechanism;
education of the community and stakeholders,
and the need for an integrated regional vision
incorporating all modes of transportation.
(www.myregion.org/Home/tabid/36/Default.aspx)

Allow for Flexibility and Bottom-Up Planning

Though a common vision is important to megaregional
network performance, it is equally necessary to avoid apply-
ing measures or strategies using a top-down approach. At this
level of application, a network performance approach must
provide flexibility to the various agencies involved, or they are
unlikely to participate.

For the SJV Blueprint Process, each of the counties devel-
oped its own goals and strategies, though there are significant
overlaps. For example,

• Merced County’s strategies include an intermodal trans-
portation system, light-rail transit, and high-occupancy
vehicle (HOV) lanes;

• Kern County examined multiple scenarios, including (1) a
“Major Change” scenario focused on mixed development,
walkable centers, and transit and (2) a “Moderate Change”
scenario focused on transportation choices and cost-effective
use of infrastructure; and

• Fresno County’s strategies include connecting centers, con-
gestion relief, transportation choices for people and goods,
and access to key economic assets.

In addition, the Blueprint Process included public meetings
and scenario planning sessions that involved a broad array of
stakeholders. With the help of GVC, each COG engaged local



Table 6.1. San Joaquin Valley
Blueprint measures.

Category and Measures Tool(s) 

Transportation Measures 

Person - hours and vehicle - hours  
of travel (per day) 

Traffic model and  
m ode split model 

Person - hours and vehicle - hours  
of delay (per day) 

Traffic model and  
mode split model 

Reliability of travel times Traffic model 

Mass Transit 

Mode split Mode split model 

Proportion of transit 
usage 

Mode split model 

Transit sui tability GIS 

Air Quality 

Reduction of emissions Traffic model,  
EMFAC (or other) 

Reduction in VMT per household Traffic model 

Reduction in truck - related  
emissions* 

Mode choice 

Housing/Jobs/Balance 

Change in jobs/housing ratio UPlan or other 

Community balance GIS 

Agriculture Land Conservation 

Reduction in land conversion GIS, UPlan 

Environmental Conservation 

Reduction of impacts to  
environmental resources 

GIS, UPlan 

Source: http://www.sjvalleyblueprint.com/process.htm 
* Cannot currently be estimated. EMFAC = EMission 
FACtors model; GIS = geographic information system.

California’s Bay Area and Sacramento are work-
ing together in an interregional planning context
to use funding to address freight movements.
The regions are beginning to work together to
coordinate land use and transportation models to
help evaluate multiregional issues.

The West Central Florida Chairs Coordinating
Committee includes six MPOs, two Florida DOT
Districts, and several Regional Planning Councils.
The committee meets quarterly to provide a
consistent approach to long-range planning,
congestion management, land use planning,
public involvement, air quality management,
and regional modeling. The committee supports
a regional travel demand model developed by
member agencies and a regional GIS for sharing
transportation information across agencies.
(www.regionaltransportation.org)
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Scenario

The previous scenarios focused on interagency partnerships.
However, even within agencies, consideration of network per-
formance can help expand and integrate the solutions that
transportation agencies apply to the challenges they face. Most
DOTs and MPOs are organized by function (e.g., planning,
project development, or operations) or by mode (e.g., high-
way or rail) or both.

This scenario focuses on linking planning and operations
within a state DOT, though it may apply to other integration
efforts as well. In many DOTs, there are well-established roles
for planning and operations but often limited or no formal
(or even informal) links between them.

Planning typically coordinates transportation planning
statewide, including identifying agency goals and objectives,
evaluating and prioritizing projects and strategies, and evaluat-
ing the agency’s success in addressing transportation challenges.

DOTs are increasingly recognizing the value of system man-
agement and operations as both a fundamental responsibility
and a strategy to tackle congestion. Operations responsibilities
include some or all of maintenance, traffic, safety, and intelli-
gent transportation systems (i.e., roadway monitoring, inci-
dent management, traveler information, and operation of
traffic management centers).

Though significant progress has been made in improving
management and operations, planning and operations func-
tions have not typically coordinated on issues that they share in
common, such as congestion. Improving the linkages between
these two functions can improve system performance by help-
ing to coordinate transportation investments and improve
data collection strategies and data sharing.

Case Studies

Recently significant attention has been paid to linking plan-
ning and operations functions at DOTs and MPOs. FHWA

has conducted several recent best practice studies of these
efforts and released separate guidebooks directed toward
MPOs and DOTs.

The case studies most directly relevant to this scenario come
from the Oregon and Washington State DOT efforts using 
system-level performance measures. The Oregon Transporta-
tion Plan (OTP) is a statewide effort that looks at transporta-
tion system needs across all transportation modes. The OTP
includes an assessment of the impacts of transportation sys-
tem operations investments relative to capacity investments
and includes a rigorous performance analysis of several plan
scenarios.

The Washington State Department of Transportation
(WSDOT) provides a unique example of an agency that has
applied management tools to nearly every aspect of agency
business. The agency publishes a comprehensive quarterly
performance report called the Gray Notebook that guides
decision making in congestion management, including capi-
tal planning, demand management, and operations. The
WSDOT approach provides reliable data that can be applied
across agency business (planning and operations) and creates
consistency, allowing for overall buy-in and agreement by
both legislators and the public.

In addition, this section draws examples from recent and
ongoing research to supplement the case studies that were con-
ducted for this effort. The research for this guidebook focused
primarily on interagency partnerships, not individual agencies.

Building Blocks

Establish Partnership Agreements

In a typical state DOT, the roles of and responsibilities for
planning and operations fall within separate and distinct
departments. Coordination between these departments can
improve how the agency tackles congestion. Though a partner-
ship agreement within a single agency may seem unnecessary,
some formal or informal agreement helps ensure coordination.

C H A P T E R  7

Intra-Agency Scenario—Linking Planning 
and Operations at a State DOT



A review of state DOTs that successfully link their planning and
operations functions revealed that all of them had a board or
committee to coordinate these two functions broadly. These
committees facilitate activities of mutual interest such as

• Developing network performance measures that are con-
sistent across the agency;

• Coordinating the collection and storage of data and devel-
oping tools for data access. (Operations collects data from
public [and sometimes private] sources to support incident
management and traveler information. Planners increas-
ingly recognize that such data can supplement data used for
planning studies and travel forecasting.)

• Identifying strategies to address nonrecurring congestion
in statewide, regional, and corridor studies, and congestion
management;

• Developing models to quantify the impacts of operational
investments for easier comparison to capacity expansion;
and

• Overseeing the execution of the mobility-oriented strategies
and objectives from a long-range plan.

The OTP update was developed by the Transportation Devel-
opment Division of the Oregon DOT but had substantial
support from other divisions to estimate transportation sys-
tem need and analyze scenarios. As part of the OTP update, a
“Maximum Operations” scenario was defined in coordination
with the Office of Operations.

consistency. Planning and operation collaboration provides
decisionmakers with network performance measures that
address a range of investment strategies, including measures
of system reliability. Traditional mobility performance mea-
sures (e.g., volume-to-capacity [V/C] ratios) cannot effec-
tively assess the reliability and safety benefits of operational
investments and should be supplemented with operations-
oriented measures.

WSDOT uses a suite of measures to identify and prioritize
congested corridors. The network includes major interstates
and arterials in and around Seattle, Tacoma, and Olympia.
With many corridors experiencing some congestion, tradi-
tional metrics such as LOS yielded billions of dollars of needs
over a 20-year time frame. WSDOT began to use measures
of throughput efficiency to narrow the deficiency list by
roughly one-third and focus scarce resources on the most
needed corridors. The department uses maximum through-
put to select projects for the state transportation improve-
ment program.

Network performance measures helped convince WSDOT
management that capacity solutions must be supplemented
by operational solutions. Performance measures have helped
justify expanded investments in operations, such as inci-
dent response and demand reduction programs. WSDOT
uses before-and-after evaluations of operations projects to
demonstrate their benefit in terms of reduced travel times or
delay avoided.
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Mobility Council

The Maryland State Highway Administration 
created a “Mobility Council” to oversee mobility
and congestion relief performance measures,
one of six key performance areas that are part of
the agency’s strategic plan. The Mobility Council
includes representation from planning, traffic,
safety, and incident management. The Mobility
and Congestion Relief performance measures
include objectives and associated performance
measures for Incident Congestion Delay and
Recurring Congestion Delay.

In 2005, the National Transportation Operations
Coalition (NTOC) identified and defined a num-
ber of potential key operations performance
measures of national significance. Under NCHRP
Project 20-7, Guide to Benchmarking Operations
Performance Measures, the NTOC measures
were pilot tested and refined (Table 7.1). These
measures can be used as a starting point by
state DOTs to identify and implement intra-
agency network performance measures that
support planning and operations functions.

Define Performance 
Measurement Framework

Traditionally, operations and planning staff have used
separate performance measures with little coordination or

Develop Measurement and 
Data Collection Methodologies

Data Collection

Both planning and operations functions make use of data,
but often for different purposes. Planning typically uses data



from a relatively small number of traffic recording stations
strategically placed throughout the state for planning studies.
DOTs also often have hundreds of traffic-monitoring devices
on both highways and arterials that provide real-time data for
incident management and traffic information. In addition,
DOTs are examining possible system enhancements that
make use of probe data collection devices (such as Bluetooth)
and other new technologies to augment existing data collec-
tion efforts. Increased coordination of planning and opera-
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Table 7.1. Potential operations
performance measures.

Performance 
Measures Definition 

Average 
peak travel 
time 

• Facility: Average time required to 
traverse a section of roadway 
during peak travel period 

• Reliability: Includes the additional 
time that must be added to a trip 
to ensure a traveler will arrive at 
a destination at, or before, the 
intended time 95% of the time 

• Trip: The average time required to 
travel from origin to destination on 
a trip that might include multiple 
modes during peak period 

Throughput • Person: Number of persons 
traversing a facility section or 
screen line per unit time 

• Vehicle: Number of vehicles 
traversing a facility section or 
screen line per unit time 

Speed • The average speed of vehicles 
measured in a single lane, for a 
single direction of flow, at a 
specific location on a roadway 

Recurring 
delay 

• Vehicle delays that are 
repeatable for the current time of 
day, day of week, and day type 

Nonrecurring 
delay 

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

Incident 
duration 

• The time elapsed from the 
notification of an incident until all 
evidence of the incident has been 
removed from the incident scene 

Extent of 
congestion 

• Spatial: Miles of roadway in an 
area and time period with 
average travel times 30% longer 
than unconstrained 

• Temporal; The time duration 
during which more than 20% of 
the roadway sections in an area 
are congested as defined by the 
Spatial Extent of Congestion 
performance measure 

Source: Adapted from Guide to Benchmarking 
Operations Performance Measures, NCHRP 20-7.

Relevant Data and Analysis Practices

Caltrans, working with the University of Califor-
nia, has developed a real-time performance
measurement system (PeMS) for freeways. The
system provides real-time freeway performance
information and can perform detailed quick-
response analysis on historical freeway perfor-
mance, primarily through data from detectors.
(https://pems.eecs.berkeley.edu/)

The Maryland State Highway Administration,
working with the University of Maryland and
several partners, has developed the Regional
Integrated Transportation Information System,
which serves as an archive and provides numer-
ous data query tools for incident data, traffic
detectors, and third-party probe data.

Georgia DOT Traffic Management Center staff
developed a set of data validation checks and a
quality assurance plan to smooth raw data gaps
and increase the overall quality of data to levels

tions functions has benefits for data collection and storage,
including

• Increasing the usability of archived data for both opera-
tions and planning staff through improved access tools and
greater attention to data quality; and

• Repurposing data between planning and operations to
improve the efficiency of data collection and the robustness
of analysis.

Sharing data also presents challenges. Planners, for example,
need detailed and accurate volume, speed, and classification
data for forecasting, while operations staff, more interested
in quickly finding incidents, have a higher tolerance for less
accuracy.

Analysis Tools

Planning typically makes use of regional or state travel
demand forecasting models, project- and corridor-specific
meso- and microsimulation models, and sketch-planning
tools. Increasingly, planning staff are recognizing the need for
tools to evaluate operational investments within the planning
process so that these investments can be considered alongside
capacity investments. There is a range of tools, including
sketch-planning, microsimulation models, and custom mod-
els for major incidents (e.g., hurricane evacuation).
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Planning and Operations Coordination 
in the Use of Analysis Tools

The Maryland State Highway Administration
and the University of Maryland have developed
an evacuation planning tool (http://oceancity.
umd.edu/index.php) to support evacuation of
the state’s eastern shore beaches and resort
communities. The tool was developed by high-
way operations staff; however, agency planning
staff is interested in using the tool to conduct
operational analyses for determining trans-
portation system investments based on major
incident scenarios, including evacuation of the
state’s eastern shore.

satisfactory for other uses beyond operations,
including planning. Planning staff now make
use of such data in their studies.

The Portland Oregon Regional Transportation
Archive Listing (PORTAL) is the official Archived
Data User Service for the Portland Metropolitan
Region. PORTAL provides a centralized database
that facilitates the collection, archiving, and shar-
ing of information/data for public agencies in
the region. PORTAL has been used to support 
(1) development of arterial performance mea-
sures and (2) the region’s congestion manage-
ment process, transportation system plans,
corridor plans, and system management and
operations. (http://portal.its.pdx.edu/)
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Network performance analysis is part of a broad trend by
transportation agencies toward using performance measures
to support transportation programming and investment
decisions. Agencies are recognizing the need to evaluate the
transportation system as a network because of the various
agencies, modes, and strategies that contribute to overall
performance.

This guidebook has provided examples of how transporta-
tion agencies are implementing network performance to
address congestion and system operations. Though network
performance analysis has possible implications for all types of
transportation investments, much of the work to date has
focused on these challenges.

Summary of Building Blocks

The guidebook has identified three key building blocks
needed to support network performance analysis. This section
summarizes the key findings from the guidebook.

Partnerships

The scenarios have been organized around three basic types
of partnerships: regional, peer-to-peer, and intra-agency.
Though partnerships have been important for all of these
scenarios, there are some clear differences.

Regional and intra-agency scenarios are less in need of a
separate organization or formal partnership. Even the formal
partnerships set up as part of the intra-agency scenario are
committees that can be created by directive.

Where formal partnerships exist, a range of approaches
may apply:

• In the multistate scenario, a strong independent organization
focused on multistate objectives led the effort. Project-
specific steering committees also may be needed to draw in
other relevant partners.

• In the megaregional scenario, several organizations con-
tributed important roles, including technical support,
partnership facilitation, and others. The regional agencies
involved already were familiar with one another.

Performance Measurement Framework

A framework for establishing performance measures is a
critical component of establishing network performance. The
framework helps a set of agencies define the transportation
network under consideration, the relevant strategies to evalu-
ate, and the measures to help assess network performance.
The development of a framework is likely to be closely tailored
to the specific parties involved and the issues of interest at the
time. Each of the scenarios outlined developed unique frame-
works for network performance, with different strategies and
outcomes.

For example, in the multistate scenario, the performance
measurement framework provided a means to consider the
appropriate mix of public and private investment in various
rail infrastructure projects. In the regional scenarios, the
framework was built to help MPOs expand their area of con-
cern to address investments and policy changes such as relia-
bility, land use, pricing, and other nontraditional investments.
Network performance analysis helps illustrate the impact of
various types of investments and policies on overall system
performance.

A framework should provide focused and clearly articulated
goals, carried through to the selection of performance mea-
sures, to elicit support from participants. A well-stated agenda
opens doors to collaboration.

Data/Methodology

Data and tools are a central part of considering network per-
formance. A basic question of network performance is whether
or not new measures are required. The research generally
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suggests that the measures are the same or similar to ones that
have been used, but in many cases new or improved data or
tools are needed to be able to capture the performance of the
network. Examples of data and tools include the following:

• For the regional scenarios, a combination of scenario plan-
ning and tackling new issues requires sketch models or
other tools that can capture the long-range benefits of issues
such as reliability, pricing strategies, and land use strategies;

• For the multistate scenario, an economic analysis model
helped the states compare strategies across state boundaries;

• For the megaregional scenario, significant work was needed
to bind together several independent travel demand mod-
els used by the individual MPOs that made up the partner-
ship; and

• For the intraregional scenario, data and tools were generally
already available, but individual DOT departments were not
necessarily aware of what other departments were using.
Integrating data across departments requires understanding
the specific needs and data quality requirements, as well as
developing methods to access data for multiple purposes.

Summary

Performance measures have been widely accepted as valu-
able tools for use by transportation agencies as they look to
increase accountability, make strategic investments, and fully
understand the implications and impacts of programs and
policies. This research effort looked at how those practices have
been applied to network-level situations, across modes and
jurisdictions, and the associated benefits and challenges. Con-
clusions from this effort include the following:

• Measuring network performance offers benefits that
include understanding the implications of programs and

improvements, selecting the best option to improve net-
work mobility, and finding efficiencies through partner-
ships and data sharing.

• One basic question of this project is, “Are there network per-
formance measures?” Network performance measurement
is unique not in the process or measures used but in the part-
nerships and collaboration required. Working across agen-
cies to establish common goals and developing methods for
measuring those goals is inherently challenging. A range of
approaches may be appropriate, depending on the specific
agencies involved and their relationship to one another (i.e.,
peer institutions and existing agreements on cooperation).
As such, this research project was organized around a com-
mon framework and a set of partnership scenarios.

• As regions expand past the traditional MPO boundaries and
travel and economies become interdependent through the
formation of megaregions, the importance of network-level
performance measurement will increase. More agencies will
find these tools and processes critical for addressing the
transportation challenges they face.

• As agencies continue to engage in network-level perfor-
mance measurement, the processes and practices will
become more standardized and transferable.

This research project began with a question about measur-
ing performance at a network level. Though clear technical
challenges are noted throughout the final report and guide-
book, it quickly became clear through the research that a
deeper understanding of the partnerships necessary to consider
network performance was required. Several partnership mod-
els are described here, but future research should take these
models further; develop an understanding of the institutional,
legal, and other challenges; and develop recommendations to
help agencies apply these partnerships in the future, especially
for the multistate and megaregional partnerships.
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This section provides an excerpt of the literature that was
reviewed for this project with a focus on material that was
used to produce the guidebook. A more comprehensive liter-
ature review is available on request as part of the final report.

The Case for System-Level
Performance Measures

Developing and monitoring network performance mea-
sures requires communication and coordination between in-
dividuals who plan the transportation system, develop policy,
and manage operations. Existing system-level performance
measures have come together through various collaborations
between mixed groups of state agencies, MPOs, local govern-
ments, transit agencies, and others. Several common ele-
ments exist between these collaborations, which may begin
to provide a framework that guides agencies when develop-
ing and implementing system-level performance measures.
Some of the common experiences leading to collaboration
and development of system-level performance measurement
include

• Demands from elected officials and the public for in-
creased accountability and performance. AASHTO’s State
DOT Performance Management Programs: Select Examples
(AASHTO, 2007) includes several case studies illustrat-
ing how DOTs manage their agencies using performance
measures. Although system-level management was not listed
as a primary use of performance measures by agencies,
“ensuring accountability and responsiveness to stakehold-
ers,” which involves increasing network connectivity, is
included as a fundamental reason for implementing and
expanding performance management programs.

• Many of the transportation issues of greatest concern to
the public today are those that require the ability to ad-
dress different systems as a single network (e.g., conges-
tion, safety, and security). In addition, elected officials and

the public are increasingly aware of the external impacts of
the transportation system on the economy, the environ-
ment, and surrounding communities. With limited trans-
portation budgets, there is increasing pressure on public of-
ficials and transportation agencies to ensure that projects
that are funded are those with the best overall value and least
negative externalities. Selecting projects in this context re-
quires broad knowledge of existing system performance and
the ability to evaluate the costs and benefits of alternatives.

• Consideration of operations solutions over new construc-
tion. As construction costs climb, federal and state trans-
portation trust funds decline, and highway systems become
built out, the focus of most transportation agencies is shift-
ing from capacity improvements to maximizing operational
efficiency (Brydia et al., 2007; Cambridge Systematics, 2005,
2007; Hendren and Myers, 2006; Meyer, 2001; Randall,
2007). With this change, DOTs and MPOs have begun ex-
amining the linkages between operations and other agency
functions (e.g., capacity building, maintenance, and preser-
vation) and reevaluating funding for different categories of 
improvements. This approach requires new measures that
capture the impact of operational improvements more 
accurately than do traditional engineering measures and a
more system-oriented performance measurement strategy.
The FHWA’s primer, Opportunities for Linking Planning and
Operations, provides a framework for how performance
measures can be used to link planning and operations depart-
ments and therefore policies and decisions.

• Recognition of the complex nature of organizational deci-
sion making and policy setting. Performance measurement
is a constantly evolving process. State DOTs and other trans-
portation agencies are under substantial political pressure to
improve accountability and performance for system users.
Several studies have examined the decision-making process
within transportation agencies and their methods for devel-
oping performance measures (Bremmer et al., 2005; Larson,
2005; Poister, 2005). As organizations’ understanding of the
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complex interaction between different elements of the trans-
portation system and surrounding environmental, economic,
and social systems increases, organizations’ decision-making
processes also change. One result of this evolution has been
an increased awareness of the need for performance mea-
sures and collaborations that span modes, agencies, and 
jurisdictions.

• NCHRP Project 8-36A, Multimodal Tradeoffs Framework
Development for Statewide Transportation Planning,
provides guidance on conducting multimodal tradeoffs
as part of the state planning process. The Strategic High-
way Research Program (SHRP 2) C02 project developed
a framework for performance measurement of highway ca-
pacity projects that provides linkages to measures in the
transportation planning and programming processes and
across a range of impact areas. Together, these studies can
act as a basis for developing performance measures that pro-
vide meaningful comparisons across modes and jurisdictions
and assist agencies in responding to the demands of elected
officials and the public.

• Attempts to balance agency and user needs and perspec-
tives on system performance. Multiple studies show that
system-level performance measures provide a means to link
organizations’ perspectives with the experience of those
who use the transportation system (Adams et al., 2005;
Cambridge Systematics, 2007; Hendren and Meyers, 2006;
Shaw, 2003).

• Common metrics, measures, and technology to span
modes and jurisdictions. The emphasis on operations over
the past decade as a means to make more efficient use of ex-
isting capacity has resulted in the growth of methods and
technology to monitor system operation in real time. This
movement, combined with the development of travel-
based performance measures, has resulted in means and
methods of comparing mobility efficiency that is adaptable
to multiple modes and can easily span jurisdictional
boundaries. The wireless data age is putting increased pres-
sure on transportation agencies to provide real-time data
in the hands of users who expect accurate measurement of
existing mobility conditions (NCHRP Project 20–7).

An increasing number of transportation agencies are uti-
lizing performance-based management and planning. As this
trend and those discussed above continue, recognition of the
need for common measurable indicators that can be shared
across organizational and modal boundaries increases.
Through the process of collaboration, staff from different
agencies, jurisdictions, and modes bring together different
data, expertise, and methods. This is both a challenge and op-
portunity for system-level performance measurement, pre-
senting communication challenges while creating opportuni-
ties to combine resources and perspectives to create measures

that more efficiently set goals and track progress to improve
overall user experience.

Best Practices in System-Level
Performance Measures

For system-level performance measures to be successful,
strong partnerships, solid policies, and implementable prac-
tices must be in place. The literature highlights the specific
conditions that must exist regarding these important factors
in the development and implementation of performance mea-
sures across modes and jurisdictions.

Partners

A major concern when developing system-level perfor-
mance measures is determining what stakeholders should be
involved in the process and the respective roles of each partic-
ipant in implementing and monitoring measures once they
have been established. Existing studies of such performance
measures suggest that in order to be successful these programs
require both traditional and nontraditional participation and
support. Stakeholders involved in most successful system-level
performance measurement programs include the following:

• Entities accountable for network results. Those involved
in how the network operates should be the ones to decide
what to measure, how to measure, and how to convey re-
sults. In the context of system performance measurement,
this group of stakeholders could include
– Federal, state, or local governments and departments;
– MPOs;
– Transit agencies; and
– Nonprofit organizations (e.g., economic development,

environmental, transportation, and other interest
groups).

• Staff in departments throughout participating agencies.
Like all successful performance measurement programs,
system-level ventures require deep-rooted buy-in from
staff in all levels of participating agencies. Working coop-
eratively with other agencies can lead to more robust data
and perspectives to make system-level measures work most
efficiently. Cascading systems that link performance at all
levels to high-level strategic goals of all organizations in-
volved in a collaboration have been effective at building own-
ership among staff. The most important step in perpetuating
staff buy-in is to create practical measures tied to compelling
priorities that are meaningful for all partner agencies.

• High-level, committed leaders in partner agencies. Sup-
port from high-level leadership is necessary for measures
to withstand changes in leadership, political relationships,
or policies. Just as performance measurement within a
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single organization often needs a champion to succeed,
committed leadership is required to promote incorporation
of system-level measurement into organizational decision
making. The champion should be someone familiar with
the principles of social impacts, distribution of impacts, or
relationships between transportation and other systems
(Cervero et al., 2004; TransTech, 2004). Another approach
to ensure commitment from agency leaders is to create a
memorandum of understanding (MOU) among collabo-
rating agencies and organizations, modeled after the MOU
signed by 23 state agencies in support of the Efficient Trans-
portation Decision-Making System (Edwards et al., 2005).

• Legislators and policymakers. One common motivation
for creating system-level performance measures is the result
of calls for increased accountability and performance from
legislators and policymakers. These decisionmakers should
be regularly updated on steps to develop and monitor
system-level performance management programs and in-
formed about the benefits of these efforts for system users.
Support from legislators can help programs to withstand
changes in organizational leadership and policies and also
can help agencies to obtain or maintain funding for per-
formance measurement programs.

Challenges

Performance management is a complex and evolving pro-
cess. Expanding performance measurement programs to in-
clude system-level considerations creates additional complex-
ities that accompany any coordination of activities among
multiple actors and stakeholder groups with divergent inter-
ests. The successful development and implementation of per-
formance measurement at the organizational level involves
many challenges. System-level measurement attempts face
many of the same challenges but require even stronger com-
munication and collaboration skills to address. The most
common challenges to system-level performance measure-
ment identified in the literature include

• Divergent priorities, goals, and funding among partner
agencies. The primary obstacle to interagency collabora-
tions—around performance measurement or any other
topic—is the time-consuming nature of developing partner-
ships (Venner, 2005). Transportation agencies have differ-
ing priorities, tight restrictions on the types and locations of
projects that funding can be used for, and different motiva-
tions for participating in system-level performance measure-
ment. For example, several studies have focused on transit
agencies’ and state DOTs’ approaches to performance-based
planning and management. The reports show that while
DOTs are increasingly relying on performance measures as
management tools and are becoming more sophisticated in

using them for program evaluation, transit agencies have
had difficulty using performance measures to make fund-
ing and programming decisions. These differences make
developing and implementing performance measures
across agencies difficult and time-consuming. Similar 
issues have been identified in studies of interagency envi-
ronmental streamlining efforts. A 2004 Gallup survey of
transportation agencies involved in these efforts found that
collaborating organizations had notably different percep-
tions of how well efforts were working. Another survey of
streamlining projects indicated that collaboration is hard
work, time-consuming, labor-intensive, and expensive
(Bracaglia, 2005).

• Political barriers. Transportation decision making is a
complex and highly political process. Project selection and
prioritization in particular is an issue of interest to the pub-
lic and one that can engage many vocal and passionate in-
terest groups. Agencies and local governments often com-
pete for the same limited funding pools and are pressured
to prioritize local projects and performance. Similarly,
changes in administration or policy within one jurisdic-
tion can cause tension, limit resources, and make system-
level performance measurement difficult (Cambridge 
Systematics, 1999). These challenges can be overcome to
some degree with strong leadership and broad support for
the value of quantitative and performance-driven inputs
into the decision-making process.

• Speed of implementation. Partner agencies will incorpo-
rate performance data into their decision making at vari-
ous rates based on their level of buy-in and organizational
structure (Pickrell and Neumann, 2001). Private-sector
businesses tend to make decisions and implement changes
more quickly while public-sector agencies tend to have
slower, more complex decision-making processes and may
be more resistant to change. This tendency has made im-
plementing performance measures at any level a challenge
for public agencies (Cambridge Systematics, 1999). Differ-
ences in speed of implementation among different agen-
cies present a particular challenge and point of tension for
system-level performance measure programs.

• Data compatibility. Data fuels performance-based man-
agement and transportation decision making. Complex
transportation decisions involving system-level thinking
require information that is timely, understandable, and
standardized. Creating accurate, consistent data collection
and reporting mechanisms to support performance man-
agement is a complex task for any organization. Develop-
ing efficient data-sharing processes, eliminating redundant
data collection and storage, and streamlining workflows
is difficult even within different departments of a single
agency. These issues become even more important and
complex when multiple agencies are involved.



• Data sharing and compatibility have received much at-
tention as a means to increase the efficiency, sustain-
ability, and proactive thinking of management programs
(Halfawy, 2008). However, implementing data sharing
and collection across multiple organizations remains a
major challenge. In 2007, TRB hosted “Information As-
sets to Support Transportation Decision Making,” a peer
exchange organized to identify data gaps and best prac-
tices in data sharing in the transportation sector. The
most successful examples of data collecting, sharing, and
use at the system level that were identified in this ex-
change came from the specializations of safety and secu-
rity. This work has been motivated by recent events that
highlighted failings in existing processes and resulted in
increased recognition of the need for evacuation routes
and other plans that require intensive collaboration across
modes and jurisdictions (TRB, 2007). Best practices iden-
tified by organizations involved in this work include the
following:
– Communicate opportunities and limitations of data as-

sets to managers and partners;
– Provide easy access to data and metadata;
– Develop data business plans;
– Standardize linear referencing systems to support inte-

gration; and
– Conduct benchmarking analyses using national data-

bases.
• These approaches begin to provide a data-sharing frame-

work to support system-level performance measurement.
Unfortunately, many of the methods outlined in the current
literature are costly or time- and labor-intensive to develop
and implement. As a result, standards for collecting, sharing,
and using data to support system-level performance mea-
surement should be agreed upon by all partners and docu-
mented in the early stages of measure development.

• Lack of common terminology. Many transportation agen-
cies have implemented similar performance management
programs but use different lexicons to describe the same 
inputs, outputs, and processes. For example, many mu-
nicipalities use “dashboards” to track performance while
others use “scorecards.” The systems are very similar, but
the difference in terminology impedes communication be-
tween municipal staff that could help both organizations to
share their experiences and improve their systems. One of
the first steps in any attempt to develop performance mea-
sures across agencies or jurisdictions should be to agree on
a common set of terminology understood by all participants
(TRB, 2005).

• Cross-modal comparisons. There is a lack of common per-
formance measures that allow accurate comparisons across
modes in terms of service levels, quality, travel times, and
cost. It is difficult to create corridor-level performance mea-

sures and decide on the most efficient improvement option
if there is no way to compare user benefit-costs of signal
improvements versus transit service enhancement. Accord-
ing to several studies, measures that use “common denomi-
nators” such as speed, acceptable travel time, and person
throughput are needed to facilitate system-level and multi-
modal management (Pratt and Lomax, 1996; Shaw, 2003).

• Aggressive yet realistic targets. Agencies need to make
progress toward goals to get buy-in from partners and the
public. If no progress is made or the goal is unobtainable, 
the program will fail. System-level performance measures
need to address issues that partner agencies have the power
to address. If targets are easily achieved and do not challenge
agencies or influence decision making, data collection and
measurement will be perceived as irrelevant.

Examples of System-Level
Performance Measures 
in the Literature

Traditional performance measures are discussed at length in
the literature (Brydia et al., 2007; Cambridge Systematics, 2000,
2005, 2007; Shaw, 2003). Multiple catalogs of established mea-
sures for specific modes (e.g., freight) and types of agencies (e.g.,
DOTs and MPOs) have been published (Harrison et al., 2006).

The literature describing specific system-level performance
measures, however, is limited. These studies focus primarily
on the collaborative elements of system-level performance
measurement, such as best practices in developing system-
level performance management programs and facilitating
communication between partner agencies and jurisdictions.
Very little is written about the actual performance measures
used to successfully monitor system-level performance. This
section will highlight some common system-level perfor-
mance measures identified in the current literature.

• A major criticism of traditional, non-system-level per-
formance measures used today is that many are descendents
of measures conceived in the 1950s (Meyer, 2001). Many
of these measures were developed with an engineering, 
capacity-building view in mind and focus on facility-type-
specific measures of performance on individual segments
of the transportation network.

• In recent years, the types of performance measures used in
transportation planning and management have expanded
to address a growing range of issues. These measures not only
consider inputs (e.g., time, staff, and funding) and out-
puts (e.g., pavement quality and congestion) but increas-
ingly focus on measuring outcomes from the perspective of
both system managers and system users (Kittelson & Asso-
ciates, Inc., et al., 2003; Poister, 1997; Poister and Van Slyke,
2001; Shaw, 2003).
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Alternative Performance Measures for Transportation Plan-
ning: Evolution Toward Multimodal Planning states that system
performance can be defined based on what is important to
the owner and user of the transportation system. In the au-
thors’ view, both system- and lower-level measures are needed
for effective performance measurement yet should be distin-
guished from one another.

According to several multimodal studies, mobility and acces-
sibility should be incorporated as key measures of system
performance (Meyer, 1995). For example

• Travel time and modal availability should be the founda-
tion for mobility performance measures.

• Accessibility measures should be incorporated into project
planning and system evaluation approaches.

• Market segmentation and distributional effects of mobility
and accessibility changes should be part of measuring system
performance.

Additional guidance in creating system-level performance
measures comes from several specializations within transporta-
tion agencies that have led the way in developing innovative
performance measures that cross boundaries between agencies,
specializations, and jurisdictions. These collaborations have pri-
marily surrounded several issues.

Environment and Land Use

Beginning with the Intermodal Surface Transportation 
Efficiency Act and National Environmental Policy Act, federal
legislation requires consideration of land use and environmen-
tal impacts of transportation projects. These considerations are
in their essence system-level measurements. To capitalize on
the relationship between transportation and land use, trans-
portation agencies must collaborate with surrounding munic-
ipalities. To measure environmental impacts agencies must
consider larger natural systems and often partner with envi-
ronmentally focused organizations such as watershed districts
and the department of natural resources (Cambridge System-
atics, 2004; Cervero et al., 2004; Rose et al., 2005). Examples of
integrated planning efforts in this area and possible system-
level performance measures are provided below.

Land use impacts include

• Corridor/access management;
• Number of street connections per 100 acres;
• Smart-growth policies;
• Acres of mixed-use or transit-oriented development;
• Open space and farmland developed;
• Amount of land developed and developed per capita;
• Job/housing balance;
• Percentage of workers within 15 to 30 minutes of their job;

• Percentage of jobs, dwelling units, and population within
one-quarter and one-half mile of transit;

• Percent growth in areas with good/poor accessibility;
• Accessibility and number of destinations within 15 to 

30 minutes of travel; and
• Overall density and density of approved development.

Environmental impacts include

• Wetlands and forest developed;
• VMT and VMT per capita;
• Emissions and emissions per capita;
• Gallons of gas consumed;
• Percentage of new roads with sidewalk and bike lane/path;
• Nonauto trips, transportation alternatives;
• Modal share for all trips;
• Water quality;
• Storm runoff (quantity and quality);
• Wildlife/habitat impacted;
• Visual quality/aesthetics;
• Cultural resources; and
• Geologic resources.

Many of these measures have been used to measure the
performance of individual links/jurisdictions in the past but
are potentially powerful system-level measures. Models re-
quiring the use of quantitative input measures also have been
used to measure and predict transportation and land use
interactions (ICF Consulting, 2005).

Community Impacts

Several efforts have attempted to provide guidance for
quantitatively measuring community impacts of transporta-
tion projects and their distribution among segments of the
population (Cambridge Systematics, 2002, 2004; Edwards,
2004; Forkenbrock and Weisbrod, 2001; The Louis Berger
Group, Inc., 2002; TransTech Management, Inc., 2004; Ward,
2005). Types of community impacts and possible system-level
performance measures include the following:

• Number of residents exposed to noise in excess of estab-
lished thresholds;

• Number of opportunities within a specific distance on a
specific mode; and

• Results of visual preference surveys.

Context-sensitive solutions and distribution of benefits
measures include

• Number of displaced persons;
• Number and value of displaced homes;



• Neighborhood cohesion;
• Accessibility to community services;
• Use of multidisciplinary teams;
• Measures of public engagement; and
• Definition and adherence to vision, goals, and objectives

(TransTech Management, Inc., 2004).

Economic Development

The methods used to determine economic impacts of trans-
portation investments often result in performance measures
that aid decisionmakers in project or program selection. Many
of these processes rely on lower-level performance measures as
inputs (e.g., mobility through monetized travel-time savings
and safety through crash reductions and associated costs) and
as a result are easily adapted to measuring performance at the
system level. These methods include

• Lifecycle cost;
• Lifecycle benefit;

• Net present value;
• Rate of return;
• Benefit–cost ratio;
• First-year benefit ratio;
• Payback period;
• Financial feasibility;
• Cost per new person-trip;
• Number and value of displaced businesses;
• Accessibility to employment, retail, new/planned devel-

opment;
• Jobs created;
• Gross regional product; and
• Change in personal income (AASHTO, 1977; FHWA, 2003;

Lewis, 1991; Shaw, 2003).

The measures listed above are a sample of those being used
by organizations at the system level. Additional measures can
be found in the discussion boards and literature available on
the FHWA’s Performance Measurement Exchange, System
Performance Measurement Group website.
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This appendix provides detailed information about each of
the case studies conducted for this effort. Findings from these
case studies were integrated into the scenario chapters of the
guidebook. They are presented here related to the primary
scenario they supported.

Regional Scenario—Defining
Community Goals Across
Jurisdictions

State and regional policy, program, project, and operational
decisions can have significant implications for local commu-
nities. Conversely, local transportation projects and opera-
tional strategies can have impacts far beyond the borders of
the municipal boundaries. This scenario documents statewide
and regional entities working collaboratively with local gov-
ernments and transportation providers to assess the impacts
of these decisions on a systems level and fully understand and
plan for the implications.

Capital District Transportation Committee,
Albany, New York

Agency Name: Capital District Transportation Committee
(CDTC)
Scale: Regional
Application: Multimodal Assessment/Interagency Planning
Partnership

Description of the Program/Initiative

The CDTC is the designated MPO for the Albany, New York,
area. The CDTC study area covers Albany, Rensselaer, Schenec-
tady, and Saratoga counties, encompassing a total population
of almost 800,000 (U.S. Census, 2000). The majority of the
population is centered in the Albany metro area.

Within the regional long-range planning process, CDTC
has explored questions about the region’s future by under-
taking extensive engagement with individuals, groups, and
parties that extend beyond traditional MPO outreach efforts.
They use core performance measures relating to both aggre-
gate system performance and supplemental performance
measures relating to specific elements of the systems. CDTC’s
performance measures have been used as a national proto-
type. The agency was one of the earlier MPOs to pay atten-
tion to system reliability, land use compatibility, and a wide
range of environmental impacts. CDTC and its members
have been active in providing significant support for com-
munity planning, transit service design, intermodal develop-
ment, ITS deployment, demand management, and public
participation. A regional vision is carried out at the local level
to a degree that is exemplary (FHWA and FTA Certification
Report, 2008).

A high level of collaboration is evident in their many part-
nerships. At the policy and planning level, CDTC has transit
agency, airport, port, and Thruway Authority representatives
serving as voting members. The collaborative ITS deployment
on NY 5 involving five municipalities, CDTA, and the New
York State Department of Transportation (NYSDOT) is a
significant achievement and prototype. A regional ITS archi-
tecture has been cooperatively established. CDTC also has
undertaken extensive community outreach programs though
its Community and Transportation Linkages program.

CDTC has focused its efforts on many areas, including
VMT reduction, congestion, environmental issues, land use
planning, sustainability, and safety. There is a high level of
planning and operational coordination among state and local
governments, transit providers, the public, and other agencies.
The collaborative planning processes have helped cultivate a
planning environment that has increased CDTC’s impact on
the region.

The MPO staff view transportation as a means to an end.
This “end” is not just “Point B” but rather outcome-based

A P P E N D I X  B

Detailed Case Studies



community goals such as “quality of life.” A key goal that
guides all of CDTC’s work is creating a “quality region.” The
MPO has developed qualitative methods to measure quality
of life and new quantitative measures, including reliability of
network performance.

Description of Systems-Level Effort

CDTC’s long-range plan, New Visions, is performance-
based and stakeholder-driven. The updated 2030 plan con-
tinues CDTC’s focus on travel behavior and land use issues
that provided the foundation for the 2021 plan.7 CDTC makes
connections to its visioning and planning processes and fur-
ther links these with performance measures to assess the sys-
tem. New Visions 2030 stresses the need for urban investment
and concentrated land use that will lead to sustainable growth
and an improved quality of life. CDTC’s approach to large-
scale, presently unfunded “big-ticket” initiatives is to consider
them as part of a vision toward which the Region can strive
(http://www.cdtcmpo.org/rtp2030/c-bigideas2.pdf). These
big-ticket items in the recent update of New Visions include

• Land use, transit, and environment:
– Suburban town development centers;
– Bus service expansion, BRT program with bus-oriented

development;
– Guideway transit system with transit-oriented develop-

ment;
– Travel demand management program; and
– Clean, efficient vehicle program.

• Highway/corridor:
– Managed lane program;
– Street reconstruction and reconfiguration;
– Roadway widening and connection programs;
– Intelligent traffic management program;
– Video surveillance and enforcement program (ITS); and
– Comprehensive traffic safety program.

CDTC’s highway strategies do not include major capacity
expansion. CDTC has discovered through its planning and
public engagement processes that a focus on highway expan-
sion will not help reach many of its systemwide goals. Although
the region experiences congestion, delay often results from
incidents and other causes of non-recurrent congestion rather
than excess demand. CDTC chooses strategies that are more
aligned with regional goals, such as increasing highway reli-
ability. Strategies that will improve reliability include man-
agement and operations strategies to improve network
performance, such as ITSs and traffic management systems.

A major strategy CDTC undertakes is the Community and
Transportation Linkage Planning Program. CDTC established
this program to provide funding to communities to integrate
land use and transportation planning. The driving force of
the program is the idea that transportation and land use plan-
ning play a role in reaching the region’s potential. It also has
been an avenue to link regional plans with local projects and
a tool to reach consensus on how the transportation network
should perform. The Linkage program’s objectives are to

• Support urban revitalization and redevelopment of exist-
ing areas;

• Improve street connectivity through access management;
• Enhance and develop activity centers and town centers;
• Enhance and develop transit corridors and environments

that support transit;
• Encourage a greater mix and intensity of land uses;
• Develop bicycle- and pedestrian-friendly design standards;
• Create an integrated multimodal transportation network;

and
• Protect open space.

Since 2000, CDTC has initiated a total of 61 Linkage studies
in the region, making its integrated transportation–land use
program one of the most extensive in the nation. By provid-
ing funding for cities, towns, and villages to prepare local
transportation plans consistent with the New Visions plan,
CDTC has helped increase the amount of local commitment
to the regional plan and improve local coordination of trans-
portation and land use planning (FHWA and FTA Certifica-
tion Report, 2008).

CDTC also has focused efforts over the past several years
on transportation demand management (TDM) activities.
In partnership with CDTA and other organizations, CDTC
began a pilot TDM program in 2001 and continues TDM
efforts today. Jointly administered TDM programs include
a web-based carpool matching program, guaranteed-ride-
home program for transit users and carpoolers, a cash sub-
sidy for transit passes through public employee unions, and a
6-month cash subsidy toward public or private transit services
to encourage downtown employers to establish commuter
programs.

In the planning process, CDTC widely engages the public
to help link strategies and measures to goals. CDTC staff
believes that all performance measures should be first approved
through public process. For example, public opinion polls
have shown that people are willing to tolerate traffic conges-
tion levels if there are improvements to transit, walking,
biking, safety, and landscaping. This interest in and under-
standing of public opinion helps CDTC choose appropriate
measures that will help align network performance with
community goals.
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Performance Measures

CDTC is a best practice case for systemwide performance
measures because it makes decisions based on broad commu-
nity goals and highlights the most important links in the
system for achieving efficiency rather than focusing on indi-
vidually owned networks. The agency uses long-term mea-
sures to address the impacts of the connection between land
use and transportation planning. Systemwide measures are
used to achieve such outcomes as regional mobility, accessi-
bility, connectivity, reliability, improved environment, and
quality of life. By adopting a broad perspective on the trans-
portation system, CDTC is collaboratively working toward
improving network performance in the region—across juris-
dictions and modes.

CDTC has both aggregate and supplemental performance
measures (Table B.1). CDTC refers to aggregate performance
measures as core measures. These measures are targeted at
improving outcomes of network-level performance. Besides the
traditional MPO focus on congestion delay and LOS, CDTC
measures reliability and level of community compatibility.

In addition to CDTC’s core measures, “supplemental” per-
formance measures are used to describe more specific, facility-
related targets such as infrastructure and service. Supplemental
measures include highway infrastructure, transit infrastruc-
ture, goods movement, transit service, and human service.
CDTC also has specific bicycle and pedestrian transport mea-
sures, such as center lane-miles with bicycle accommodations.

GHG emissions are an increasingly important measure for
CDTC. The agency incorporates analysis of GHG emissions
into its planning process through “full cost analysis,” including
emissions analysis and an analysis of the cost of the potential
effects of climate change in the region. CDTC applies a cost
analysis that includes an analysis of global warming costs to
major system decisions such as the evaluation of TIP projects
when applicable. CDTC also estimates the GHG emissions
resulting from its long-range transportation plan, complying
with New York State Energy Plan Section 3.2 requirements that
require MPOs to estimate the energy and CO2 emissions from
their long-range plans and TIPs. CDTC has gone beyond the
state requirements and produced GHG emissions specific to
year, operating speed, and functional class.
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Table B.1. CDTC core performance measures.

Measurement 
Area Core Performance Measures

Access Percentage of p.m. peak-hour trips transit accessible

Percentage of p.m. peak-hour trips with transit advantage

Percentage of p.m. peak-hour trips accessible by bicycle and walking

Accessibility Travel time between representative locations

Congestion p.m. peak-hour recurring excess person-hours of delay

Excess person-hours of peak-hour delay per person miles traveled

Excess person-hours of peak-hour delay per person

Flexibility Reserve capacity on the urban expressway and arterial system (p.m. peak-hour vehicle miles of 
capacity)

Safety Estimated annual societal cost of transportation accidents, millions of dollars ($M) [New PMs are 
under development]

Energy p.m. peak-hour fuel consumption (thousands of gallons)

Economic cost Annual vehicle ownership and operating costs for autos and trucks, millions of dollars ($M)

Other monetary costs of transport: highway and transit facilities and service, parking facilities, 
environmental damage, millions of dollars ($M)

Air quality p.m. peak-hour daily hydrocarbon (HC) emissions (kg)

p.m. peak-hour daily nitrogen oxide (NOx) emissions (kg)

Land use Residential use traffic conflict: miles at LOS “E” or “F” 

Arterial land access conflict: miles at LOS “E” or “F” 

Dislocation of existing residences and businesses

Community quality of life—factors that reflect community quality of life in the central cities, inner 
suburbs, outer suburbs, small cities and villages, and rural areas.

Environmental Number of major environmental issues to be resolved to implement existing commitments

Economic How does the transportation system support the economic health of the region?

Source: CDTC Congestion Management Process, 2007. http://www.cdtcmpo.org/rtp2030/materials/cm-doc.pdf. 



Congestion management is another area in which CDTC
has used performance-based planning measures. CDTC’s new
CMP is an update of the CDTC Congestion Management
System. The CMP incorporates a new performance measure
related to the reliability of the transportation system called 
the planning time index (PTI). CDTC’s New Visions Working
Group B, consisting of state and regional members, works to
identify new meaningful performance measures and methods
for evaluating travel needs.8 The need for a measure of relia-
bility came from CDTC discussions about quality of travel.
The question being considered was, “Is 15 minutes of recur-
ring traffic worse than occasional, nonrecurring congestion
that lasts one hour?” Addressing this question led to the real-
ization that reliability and LOS are different measures. For
example, I-87 has the same LOS as I-90 but a worse planning
time index, meaning that nonrecurring congestion disrupts
travel time. Therefore, widening roads may not be a strategy to
alleviate congestion because this is not a major solution for
this kind of traffic. Rather, operational strategies would prob-
ably be most useful.

CDTC considers the planning time index to be one of its
most effective systemwide measures for determining network
performance. This index is developed using the NYSDOT’s
MIST database that records expressway speed and volume by
lane every 15 minutes. CDTC collaborates with NYSDOT to
manage the database.

To support this extensive network performance measure-
ment program, CDTC has a robust data collection and report-
ing program. CDTC’s data collection includes automatic
traffic recorder counts; intersection traffic counts; vehicle,
truck, and pedestrian trip generation; vehicle classification
counts; bicycle and pedestrian shared-path volumes; transit
ridership and park-and-ride lot usage; a variety of safety data,
including crash location and frequency; and other data as nec-
essary. All data collected by CDTC is organized and main-
tained for access by state government, local municipalities,
public and nonprofit agencies and groups, consultants, and
other interested parties.

CDTC uses an extensive new database that records express-
way speed and volume by lane every 15 minutes (the MIST
database). With the assistance of NYSDOT, CDTC developed
new performance measures related to reliability. New oppor-
tunities for monitoring speed and delay on arterial corridors
using GPS technology are being developed for data collection.
These new databases and expanded performance measures
will be used to revise the critical congestion corridors articu-
lated in the CMP documents.

New opportunities for monitoring speed and delay on arte-
rial corridors using GPS and other technologies also are being
examined for data collection. CDTC is conducting tradeoff
analyses to help analyze the actual congestion relief benefits
achieved from CMS projects. Other potential data sources are
emerging for CDTC, including data from the NYSDOT
TRANSMIT program. The CDTC Regional Operations Com-
mittee also will continue to develop performance measures
for operations and management. CDTC’s core performance
measures will continue to be incorporated into the CMP.

Supporting Processes, Methods, and Conditions

CDTC’s collaborative planning processes have resulted in
a high level of consensus within the region. CDTC works with
NYSDOT, CDTA, CDRPC, local and state governments, and
local stakeholders. The MPO has worked with more than 34
municipal communities in its Community and Transporta-
tion Linkage joint planning studies. CDTC funnels almost
one-third of its federal money toward local communities
through the Linkage program. This program is a cornerstone
of CDTC partnerships with the community. CDTC also is
working with the Regional Operations Committee to refine
new congestion management performance measures and is
collaborating with NYSDOT to develop procedures for the
tradeoff analysis and strategy analysis measures to help ana-
lyze the actual congestion relief benefits achieved from CMS
projects.

CDTC also is part of the New York State Association of
Metropolitan Planning Organizations (NYSMPO). This orga-
nization is working on planning and research efforts toward
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Planning Time Index

Ratio of driving time on a “worse than average
delay day” (95th percentile) to a “free-flow day”:

• PTI >1.0: trip would take longer time;
• PTI =1.0: trip would take no extra time; and
• PTI <1.0: speed would be >55 mph even on the

Òwor st” day.

8http://www.cdtcmpo.org/rtp2030/materials/wb-doc.pdf

Qualitative measures are employed to measure community
compatibility and quality of life. The use of these quality-of-
life indicators emerged in the 1990s. At the time, a major inter-
state interchange was proposed to be built on the front lawn
of a community college. Impacts were not considered about
how the plan would affect community quality of life; most of
the focus was on improving LOS for the area. CDTC began
making subjective measures about how compatible transporta-
tion plans were with the community quality of life, assigning
Levels A through F for community impact.



common goals and has pooled some federal planning funds
on joint projects. Through the ongoing development of the
Safety Management System (based on NYSDOT’s Safety
Management Information System), CDTC collects, analyzes,
and shares available regional safety data with regional safety
partners, undertakes pilot safety projects, and uses regional
GIS. CDTC is involved in the statewide NYSMPO Safety
Working Group, collaborating with a wide variety of state
safety partners to improve crash data systems in the state,
develop local crash rates, and develop standardized safety
audit processes.

The CDTC staff continues to work with regional partners
in contributing to the regional GIS. GIS applications include
the regional bike-hike trail maps, bike and pedestrian data
mapping and analysis, crash data mapping, and analysis for
the Linkage studies. CDTC coordinates with NYSDOT, the
NYS Department of Environmental Conservation, and others
on updating natural and cultural resource maps for environ-
mental planning and uses GIS in long-range planning. CDTC
also works with CDRPC to process GIS data and incorporate
parcel-level data and high-resolution orthophotography for
the entire region.

Obstacles

One challenge that CDTC has been working on is using 
performance measures to link the congestion management
process to the long-range planning process, thus aligning con-
gestion management strategies with broader community goals.
Reaching CDTC’s community-developed vision depends on
the successful outcome of many initiatives, including the New
Vision principles, strategies, and actions.

SACOG Metropolitan Transportation Plan
for 2035

Agency Name: Sacramento Area Council of Governments
(SACOG)
Scale: Regional
Application: Multimodal Assessment/Interagency Planning
Partnership

Description of the Program/Initiative

SACOG is the designated MPO for the counties of Sacra-
mento, Sutter, Yolo, Yuba, Placer, and El Dorado (except for
the Lake Tahoe Basin). The Metropolitan Transportation
Plan (MTP) for 2035 is proposed to chart a 28-year course for
transforming the region’s transportation system by identify-
ing various problems in the metropolitan transportation sys-
tem and proposing solutions that address those problems.
The MTP 2035 includes proposals for new and improved

transit options, safe and well-connected bicycle and pedes-
trian facilities, a network of high-occupancy vehicle lanes,
and real-time information about conditions on every high-
way and transit route in the region.

Description of Systems-Level Effort

The SACOG staff has been working on interregional travel
studies, identifying Sacramento’s interregional transporta-
tion connections. These connections include major interstate
corridors, state highways, Amtrak passenger rail, intermodal
station and bus express, freight rail, airport, and inland sea-
port. SACOG uses measures and indicators to determine the
status and condition of this interregional system.

Performance Measures

• Congestion delay
– Congested VMT per household (region average);
– Percentage of total travel in congested conditions in

peak periods; and
– Percentage of total travel in congested conditions mid-

day period.
• Travel time

– Percentage of trips less than 30 minutes long during peak
periods;

– Percentage of trips less than 15 minutes long during
midday period; and

– Percentage of total transit trips less than 45 minutes long.
• Auto travel

– VMT per household (regionwide average).
• Transit travel

– Transit trips per 100 households.
• Travel mode choice

– Percentage mode share of total trips.
• Reasonable transit choice

– Percentage of all transit stops served by at least one route
with frequency 15 minutes or less.

• Fairness by location
– Comparative average travel time per person (in minutes).

• Labor market
– Percentage of work trips less than 20 minutes duration;

and
– Percentage of households that can access downtown

within 30 minutes during peak periods.
• Freight delivery

– Average travel time per truck trip (3+ axle trucks).
• Service delivery

– Average V/C on urban freeways midday period.
• Commuter carpooling

– Percentage of work trips by carpool;
– Air quality;
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– Total VMT per day; and
– Daily heavy truck VMT (3+ axle trucks).

• Energy conservation
– Total VMT per day; and
– Daily heavy truck VMT (3+ axle trucks).

Supporting Processes, Methods, and Conditions

SACOG has been recognized by the Environmental Protec-
tion Agency as one of the winners of a 2004 National Award
for Smart Growth Achievement. Winners were recognized
for innovative approaches to development that strengthen
community identity and protect the environment. SACOG
partnered with Valley Vision, which resulted in more than
5,000 participants in the process of refining regional alterna-
tives for future growth.

The Sacramento region has several ITS cooperative efforts
that are facilitated via the Sacramento Region ITS Partnership,
an advisory committee made up of local and state transporta-
tion personnel. There also is a multimodal, multijurisdic-
tional “smart corridor” collaborative effort of the County
of Sacramento, the Sacramento Regional Transit District,
Caltrans, the California Highway Patrol, and the American
River Fire District.

Obstacles

Traffic congestion within the region continues to signifi-
cantly increase. Currently, the Sacramento Region has 2.2 mil-
lion people and it is anticipated the region’s population will
increase to 3.2 million in 2030. Limited interregional passen-
ger options and accessibility is a significant challenge through-
out the Sacramento Region. Transportation funding is not
keeping up with the demand for transportation projects due
to California and the Sacramento Region’s increase in popu-
lation and vehicle miles traveled.

SANDAG: Congestion 
Management Strategies

Agency Name: San Diego Association of Governments
(SANDAG)
Scale: Regional
Application: Multimodal Assessment/Interagency Planning
Partnership

Description of the Program/Initiative

Functioning as the region’s MPO, SANDAG plans and
manages major elements of San Diego’s regional transporta-
tion system. This MPO has integrated the congestion man-
agement process into the regional planning process and uses

a comprehensive set of systemwide performance measures.
SANDAG also works to integrate demand management and
capacity management. There are many ITS projects, corridor-
oriented projects, and strategic congestion management proj-
ects, such as HOT lanes, in the region.

Description of Systems-Level Effort

An important strategy for maximizing the efficiency of the
region’s existing transportation system is using performance
measures to manage the system. Although the region’s sur-
face transportation elements—freeways, roads, and transit
systems—can be managed separately, they are interdepen-
dent and require a comprehensive multimodal management
focus to achieve SANDAG’s mobility goals. SANDAG refers
to this comprehensive approach as integrated performance
management.

Performance Measures

The RTP uses performance measures to plan for a sce-
nario that, assuming reasonably expected revenue sources,
decreases traffic congestion in the region. Key highway per-
formance indicators used to evaluate and improve congestion
include

• Speed;
• Volume;
• Vehicle hours of delay;
• VMT;
• Highway network peak-hour level of service;
• Carpool and transit speed; and
• Work trip mode splits during peak periods.

Supporting Processes, Methods, and Conditions

The RTP, Mobility 2030, contains objectives that include
increasing transit ridership, improving response to conges-
tion problems, and regularly measuring the performance of
the regional transportation system. The CMP is an integral
aspect of the RTP and is updated every 2 years. The CMP
analysis is within the Systems Management section of the
RTP. CMP tools and strategies can be applied within the
framework of an objectives-driven approach to address spe-
cific transportation goals.

SANDAG works with the U.S. DOT as a pioneer site in the
Integrated Corridor Management (ICM) program. This fed-
eral initiative encourages the application of technology and
commitment by network partners to reduce congestion along
corridors. SANDAG is managing the integration of corridor
assets, such as tolling, value pricing, and bus rapid transit,
with ICM practices in the San Diego region.
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SANDAG works together with Caltrans on many initiatives.
Within systems management, their collaboration includes
HOT lanes, development of corridor systemwide deficiency
plans, and performance monitoring efforts. The San Diego
Transportation Management Center integrates Caltrans’ Traf-
fic Operations and Maintenance in a unified communication
and command center that provides communications, surveil-
lance, and computer infrastructure to coordinate transporta-
tion management on state highways.

Obstacles

The largest challenge in fighting congestion and improving
the mobility of people and goods in the region is the growing
population. Another large barrier to decreasing the amount
of traffic in the region has been finding adequate funding.

Puget Sound Regional Council Vision 2040
(Destination 2030 Update) Tolling Initiative

Agency Name: Puget Sound Regional Council
Scale: MPO/Regional
Application: Tolling/ITS/TDM

Description of the Program/Initiative

As one strategy in their Vision 2040 (Destination 2030
Update), the Puget Sound Regional Council is integrating an
impact analysis of six tolling alternatives on the region. The
outcomes of the analysis will be vetted through a series of
management strategies and finally expansion strategies to
arrive at the final selection of alternatives.

Description of Systems-Level Effort

The alternatives are being analyzed based on their impact to
the system and must accomplish the following:

• Improve the mobility of people and goods in the Puget
Sound region;

• Create efficient land use patterns for the provision of infra-
structure, facilities, and services;

• Promote economic prosperity;
• Protect the natural environment;
• Promote an overall high quality of life; and
• Distribute transportation benefits and costs equitably.

Performance Measures

System-level performance measures used in the Destina-
tion 2030 Update fall under seven categories:

• Transportation efficiency
– Travel-time savings;
– Reliability benefits;

– Vehicle operating cost savings; and
– Other user costs.

• Finance
– Facility operating costs;
– Capital costs;
– Operating revenues; and
– Influence of finance on the economy.

• Growth management
– Population in regional geographies;
– Employment in regional geographies;
– Jobs and housing balance in counties; and
– Population and jobs in regional growth centers and jobs

in MICs.
• Economic prosperity

– Accessibility to high-wage employment;
– Accessibility to cluster employment; and
– Accessibility to freight generators.

• Environmental stewardship
– Vehicle emission cost savings;
– Runoff from impervious surfaces; and
– Ability to retain open space.

• Quality of life
– Accident cost savings;
– Nonmotorized travel; and
– Redundancy.

• Equity
– Geographic equity;
– Income equity; and
– Distribution of benefits to passenger and freight users.

Supporting Processes, Methods, and Conditions

The system-level analysis is linked to the long-range plan-
ning process for the region. All involved stakeholders must be
on board to understand tolling as a demand management
tool, with implications across all aspects of the system (see
above categories).

Obstacles

No major obstacles were uncovered at this point.

Alameda Corridor

Agency Name: Alameda Corridor Transportation Authority
(ACTA)
Scale: Corridor
Application: Infrastructure Improvements

Description of the Program/Initiative

The Alameda Corridor is a 20-mile-long rail cargo express-
way linking the ports of Long Beach and Los Angeles to the
transcontinental rail network near downtown Los Angeles.
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The corridor runs primarily along, and adjacent to, Alameda
Street. It is a series of bridges, underpasses, overpasses, and
street improvements that separate freight trains from street
traffic and passenger trains, facilitating a more efficient trans-
portation network. The project extends through or borders
the cities of Vernon, Huntington Park, South Gate, Lynwood,
Compton, Carson, Los Angeles, and the County of Los
Angeles. Construction of the corridor began in April 1997.
Operations began in April 2002.

The Alameda Corridor project evolved from over a decade
of study of increasing freight/cargo demand in the port area
and the impact on the surrounding transportation infrastruc-
ture and community. The ports of Long Beach and Los Ange-
les are the two busiest container ports in the country and,
together, the fifth busiest port complex in the world. The rail
network serving the ports was not sufficient to accommodate
rapidly increasing cargo volumes. The Alameda Corridor con-
solidated four low-speed branch rail lines, eliminating conflicts
at more than 200 at-grade crossings, providing a high-speed
freight expressway, and minimizing the impact on communi-
ties. Specific benefits of the project, as noted by the Alameda
Corridor Transportation Authority (ACTA), include

• More efficient freight rail movements;
• Reduced traffic congestion;
• Improvements to Alameda Street;
• Multiple community beautification projects;
• Reduced train emissions and reduced emissions from idling

cars and trucks;
• Reduction in delays at railroad crossings; and
• Reduced noise pollution from trains.

Description of Systems-Level Effort

Planning, constructing, and operating the Alameda Corridor
was a multijurisdictional and multi-agency effort to improve
transportation and economic issues associated with signifi-
cantly increased growth in port-cargo demand, at a corridor
and a regional level.

In October 1981, the Southern California Association of
Governments (SCAG) created the Ports Advisory Committee
(PAC) in response to growing concerns about the ability of
the surface transportation system to accommodate increas-
ing levels of traffic in the port area. PAC members included
local elected officials as well as representatives of the ports of
Los Angeles and Long Beach, the U.S. Navy, the Army Corps
of Engineers, affected railroads, the trucking industry, and the
(former) Los Angeles County Transportation Commission
(LACTC).

In 1984, on the basis of PAC’s recommendations, the SCAG
Executive Committee adopted a plan for the consolidation of
all port-related railroad traffic onto the former Southern
Pacific San Pedro Branch. The proposed plan promised to aug-

ment train speeds in addition to reducing vehicular traffic
delays at grade crossings, thus reducing air and noise pollution
and improving safety.

In 1985, SCAG created the Alameda Corridor Task Force,
which included members of PAC with the addition of the
California Public Utilities Commission and each of the eight
cities along the corridor. PAC worked on the institutional
arrangements and funding and developing consensus on 
various aspects of the project.

In 1989, the two San Pedro Ports provided the seed funding
for design and environmental studies and also took the lead in
creating an agency to oversee design and construction. Dur-
ing the same year, the cities of Los Angeles and Long Beach
formed a Joint Powers Authority (JPA) called “Consolidated
Transportation Corridor Joint Powers Authority.” The JPA
name was later changed to “Alameda Corridor Transportation
Authority.” The goal of ACTA was (and still is) to create a
more efficient rail system that would reduce traffic delays and
improve environmental quality along the corridor. ACTA’s
seven-member Governing Board includes two representatives
from each port, a member of each city council, and a repre-
sentative of the Los Angeles County Metropolitan Transporta-
tion Authority (previously LACTC). The Alameda Corridor
environmental impact report/environmental impact state-
ment was approved in 1993. Construction started in 1997.

Following the April 2002 opening, operations have been
overseen by a four-member Alameda Corridor Operating
Committee, staffed by ACTA personnel, which includes one
representative each from the Port of Long Beach, Port of Los
Angeles, Burlington Northern Santa Fe Railway, and Union
Pacific Railroad. The Governing Board continues to provide
policy direction to ACTA staff regarding additional projects
and planning studies.

Performance Measures

The first phase of the initial PAC Alameda Corridor study,
completed in 1982, dealt with the problems of highway access
to the ports. In this phase, the study addressed a number of
problem areas and recommended a cost-effective set of high-
way improvements, including the widening of certain streets.
The second phase, a study of rail access, was completed in 1984.
Additional highway improvements were recommended, but
the focus of the second phase was concern over the impact of
projected train traffic on communities north of the ports.

On the basis of a review of online and published material,
it is assumed that performance measures developed for the
initial planning studies focused on the economic impact of
the corridor (e.g., jobs created/removed, change in gross state
product), community impact (e.g., neighborhood disruption,
environment justice), air quality (e.g., emissions reduction),
and congestion reduction (e.g., average daily train traffic and
cargo volumes and the impact on on-road truck and passen-
ger vehicle traffic, speeds, and level of service).
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The Alameda Corridor Air Quality Benefits Report (Final
Report June 2005) was published on the ACTA website. This
study was commissioned to quantify the direct air quality ben-
efits of the corridor as well as the benefits of new infrastruc-
ture projects that would support more use of the corridor
and therefore create additional air quality benefits. Perfor-
mance measures used for this study include Emissions Reduc-
tion (tons)—Reactive Organic Gas, CO, NOx, PM10, and SOx.

Supporting Processes, Methods, and Conditions

The Alameda Corridor passes through jurisdictions of eight
cities: Los Angeles, Long Beach, Vernon, Huntington Park,
Lynwood, South Gate, Compton, and Carson. In addition to
these cities, the Alameda Corridor study efforts involved pri-
vate railroads, the two San Pedro Bay ports, and other state,
regional, and local public agencies, including SCAG. Coordi-
nation and consensus building with various agencies (as well as
with the general public) was a complex process but essential to
the success of the project. The process involved multiple stake-
holders, each with its own self-interest: ports that were invest-
ing large sums of money, private railroads that were going to
share a common right of way with their competitors, regional
agencies such as SCAG and Los Angeles County Metropolitan
Transportation Authority that were interested in easing traffic
congestion, and the cities through which the corridor passed.
The informal process of building consensus and more formal-
ized process to define ACTA Board membership and author-
ity took time and was difficult to negotiate, but ultimately
ensured successful implementation of the project.

ACTA addressed many community issues by implement-
ing a large number of economic development programs for
local residents. It also developed the Alameda Corridor Busi-
ness Outreach Program to assist disadvantaged businesses in
learning about and competing for work on the project. ACTA
also developed formal MOU agreements with each city along
the corridor to address construction mitigation measures.

Innovative funding arrangements were developed to pay
for the project itself. The $2.4 billion Alameda Corridor
was funded through a unique blend of public and private
sources. Revenues from user fees paid by the railroads will
be used to retire debts incurred in planning and building
the project.

Obstacles

A key obstacle was the mid-Corridor cities that were con-
cerned about the local effects of construction activity, increased
rail traffic, and other negative impacts on residents and busi-
nesses adjacent to the corridor. These cities argued that while
the benefits of the project were widely dispersed regionally
and even nationally, its external costs and adverse impacts were

highly concentrated in the areas through which the corridor
passed. The dissenting cities were focused primarily on the
local economic benefits of the project and believed inadequate
attention was being paid to their economic development needs
(this ultimately led to a lawsuit which ACTA won)—hence
the multiple local economic development incentive programs
that ACTA eventually implemented. This should be inves-
tigated to assess if/how ACTA used technical analysis and
particular performance measures to highlight economic, or
other, benefits of the project for either the courts involved in
the lawsuit or the jurisdictions and communities affected by
the project.

Information used for this description, and more on the
Alameda Corridor, can be found at the following web pages:

http://www.acta.org/newsroom_factsheet.htm.
http://www.acta.org/.
http://www.acta.org/PDF/Alameda%20Corridor%20AQ

%20Benefits%20Report_061005.pdf.
http://www.metrans.org/pdfs/AlamedaCorridorWhite

Paper.pdf.

I-15 Integrated Corridor Management Project

Agency Name: San Diego Association of Governments
(SANDAG)
Scale: Corridor
Application: Data collection, evaluation, and dissemination

Description of the Program/Initiative

The San Diego ICM Project is one of eight sites selected by
U.S. DOT under the national Integrated Corridor Manage-
ment Initiative.

The I-15 Corridor is the primary artery for the movement
of commuters, goods, and services from inland northern San
Diego County to downtown San Diego. The I-15 ICM effort
will allow the corridor to serve a growing number of inter-
regional trips through a multi-institutional partnership and
the use of multimodal transportation improvement strategies.
The I-15 ICM will allow the region to address regional trans-
portation needs by accelerating existing SANDAG “Regional
Transportation Plan” planning efforts; optimizing operations
from an overall network perspective as opposed to individual
network perspective; and allowing for more efficient response
to variations in demand among networks.

Description of Systems-Level Effort

The I-15 ICM operational goals are as follows:

• The corridor will give travelers the opportunity to make
seamless and convenient shifts among modes;
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• The corridor will enhance mobility for people, goods, and
services;

• ICM will enhance current levels of existing interoperabil-
ity between field elements and functional environments or
systems; and

• ICM places a focus on improving throughput, productivity,
connectivity, safety, and accessibility.

The I-15 Integrated Corridor Management System (ICMS)
includes a number of integrated systems and facilities:

• Lane control systems;
• Advanced transportation management systems;
• Advanced traveler information system (511);
• Regional transit management systems;
• Emergency management systems (e.g., WebEOC);
• Managed-lane control system;
• Regional event management system—public safety CAD

systems; and
• Regional high-bandwidth microwave network.

Performance Measures

I-15 ICM performance measures will be based on existing
RTP performance measures such as

• Average travel time (minutes) by mode (door-to-door);
• Work trip average travel speed (per auto trip);
• Work trip average travel speed (per transit trip);
• Work trip average speed (per carpool trip); and
• Percentage of total travel in congested conditions (peak

period and all day).

Supporting Processes, Methods, and Conditions

The San Diego I-15 ICM will be managed collaboratively
and cooperatively through ongoing partnerships among the
SANDAG, Caltrans, the Metropolitan Transit System, the
North County Transit District, the California Highway Patrol,
and the cities of San Diego, Poway, and Escondido.

The San Diego I-15 ICM partners have improved the level
of institutional coordination among stakeholders by develop-
ing and executing an MOU and developing a project charter.
They are leveraging the existing regional institutional infra-
structure.

The San Diego I-15 ICM has been selected by U.S. DOT for
participation in Stage 2: Analysis, Modeling, and Simulation,
under the national ICM initiative. This funding support and
the strength of the regional partnership increase the potential
for successful future ICM deployment. Ultimate deployment
will likely hinge on selection by U.S. DOT for Stage 3: ICM
Deployment.

Obstacles

No major obstacles were uncovered.

Maryland I-270 Integrated Corridor
Management Project

Agency Name: Agency Lead: Maryland State Highway
Administration (SHA)
Scale: Corridor
Application: Data collection, evaluation, and dissemination

Description of the Program/Initiative

The Maryland I-270 ICM Project is one of eight sites
selected by U.S. DOT under the national Integrated Corridor
Management Initiative.

Agencies/organizations currently partnering for the I-270
ICM project include the

• FHWA;
• FTA;
• Research and Innovative Technology Administration;
• Maryland SHA;
• Maryland Transit Administration;
• Montgomery County Department of Public Works and

Transportation;
• The University of Maryland; and
• Washington Metropolitan Area Transit Authority

(WMATA).

The I-270 Corridor is in Montgomery County, Maryland,
just outside Washington, DC. The corridor is approximately
20 miles long and consists of various transportation networks,
including

• The Freeway Network (including I-270);
• The Arterial and Connector Route Network (including

MD-355);
• The MARC Commuter Rail Network;
• The WMATA Metrorail Network;
• The Maryland Transit Administration Commuter Bus

Network;
• The WMATA Metrobus Network; and
• The Montgomery County Ride-On Bus Network.

The I-270 Corridor, also referred to as the Technology Cor-
ridor, links significant suburban residential concentrations
with the major employment regions of Northern Virginia,
downtown Washington, DC, and the Capital Beltway, and
along the I-270 Corridor itself. As with most urban areas in the
United States, the trend in the metropolitan Washington, DC,
area has been that development expands outward from the
city. However, most commuters in the I-270 Corridor are
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heading not into downtown Washington but to other sub-
urban locations. Because of high-traffic volumes in the corri-
dor, and the impact that incidents even outside the corridor
can have on I-270 conditions, congestion has become a mon-
umental problem.

The goals of the Maryland I-270 ICM project include the
following:

• Optimize mobility, reliability, and safety;
• Strengthen corridor-level decision support;
• Enhance reliable, real-time information to customers; and
• Promote multimodal operations support and travel within

the corridor.

Description of Systems-Level Effort

The I-270 ICMS will focus on traveler and operations
management decision support by emphasizing corridor
transportation systems management, traveler information
dissemination, and systems evaluation by leveraging and
improving upon current data collection, fusion capabilities,
and corridor transportation system integration. By consoli-
dating, disseminating, and archiving transportation-related
data from stakeholder agencies in the corridor, the I-270
ICMS will

• Provide improved information for a variety of purposes,
including corridor transportation planning, management,
traveler information, and emergency response;

• Provide corridor transportation data fusion to allow an
overall view of the corridor’s transportation network;

• Upgrade transportation data exchange capabilities of par-
ticipating agency systems in the corridor as well as the
region;

• Upgrade the multimodal transportation systems manage-
ment capabilities of the stakeholder jurisdictions for corri-
dor transportation operations;

• Upgrade traveler information dissemination capabilities at
the corridor system level;

• Upgrade corridor multimodal incident response and emer-
gency preparedness capabilities; and

• Provide the means to easily access corridor transportation
data and produce corridor-level performance measures
reports for decisionmakers.

Funding for the initial planning of the I-270 ICM and the
creation of a Concept of Operations, System Requirements,
and Data Collection Plan has come from U.S. DOT under the
national ICM initiative along with matching funds from the
Maryland SHA.

The critical operational needs of the corridor, as identified
in the Concept of Operations, include the following:

• Addressing nonrecurring congestion through
– Enhanced multimodal approaches to managing inci-

dents;
– Better tools/mechanisms for sharing multimodal real-

time information; and
– Better tools to support operations-oriented and traveler

decision-making capabilities.
• Enhanced signal operation/optimization capabilities on

the corridor arterial network and improved arterial net-
work system monitoring.

• Improved transit management and transit parking system
management capabilities.

• Improved traveler information delivered pretrip and en
route along with multimodal decision support capabilities
for individual trips.

• Improved real-time system monitoring capabilities across
all modes and networks.

An I-270 ICM System Requirements document has been
developed to identify the initial set of requirements necessary
to build the Maryland I-270 ICMS in a manner that will
ensure the combined stakeholder vision of having transporta-
tion operations within the I-270 ICM corridor work at peak
efficiency by optimizing the use of the capacities of the trans-
portation modes in the corridor.

Though the project has developed a specific ICM Steering
Committee, future plans are to integrate the institutional
infrastructure within existing entities such as the newly
formed Metropolitan Area Transportation Operations Coor-
dination (MATOC) Partnership. MATOC has been formal-
ized through a regional MOU and includes representation
from the

• Maryland DOT;
• Virginia DOT;
• District of Columbia DOT;
• Washington Metropolitan Transportation Authority; and
• Transportation Planning Board (TPB) at the Metropolitan

Washington Council of Governments [Note: The TPB is
the designated MPO for the National Capital Region].

The rationale for moving ICM into the MATOC partner-
ship is that successes and lessons learned in the I-270 Corri-
dor could be duplicated in other metropolitan-area corridors.

Performance Measures

In developing the Maryland I-270 ICM Concept of Opera-
tions, a list of potential performance measures was identified
based on Corridor operational goals. During Stage 2: Analy-
sis, Modeling, and Simulation (AMS), the I-270 ICM Team,
with support from the University of Maryland and the U.S.
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DOT AMS Team, will use the TransModeler simulation pack-
age to validate the potential performance measures.

TransModeler will be used to help answer questions related
to whether the strategy will result in an improvement, where
and when the operational impacts will occur, and who will
benefit. In some instances, modifications may be required so
that the TransModeler tool can be successfully applied or alter-
native modeling and simulation tools may be used. Following
is a summary description as to how the TransModeler package
will be used to validate select key performance measures:

• Average Travel Time Under Normal Conditions. Using
TransModeler, travel time can be reported as (1) a system-
wide average; (2) by specific time periods, locations, or 
origin–destination pairs; or (3) by vehicle/driver type.
Additional relevant measures of effectiveness (MOE) might
include average speed, number of stops, and delays (see
average delay per trip, below).

• Travel Time Index (TTI). This index is a ratio of travel
times in the peak period or other corridor condition to a
target or acceptable travel time (typically, free-flow/on-
schedule conditions are used). The TTI indicates how much
longer a trip will take during a peak time. Using Trans-
Modeler, travel-time delay can be used as a surrogate for
TTI in that travel-time delay represents the difference
between the experienced travel time and travel time under
free-flow conditions. In applying this performance mea-
sure, for example, the percent change in travel time for the
entire I-270 ICM network can be analyzed by examining
the application of an operational strategy to select O–D
pairs (e.g., local residents or through travelers).

• Buffer Time Index (BTI). This measure expresses the
amount of extra “buffer” time needed to achieve on-time
performance 95 percent of the time (i.e., late one day per
month). Travelers could multiply their average trip time by
the BTI, and then add that buffer time to their trip to
ensure they will be on time 95% of all trips. An advantage
of expressing the reliability (or lack thereof) in this way is
that a percent value is distance and time neutral.

• Average Delay per Trip. TransModeler supports simulation
of several types of incidents and events, including stalled
vehicles or traffic accidents blocking one or more lanes in a
road section, or closure of a road to all or some types of vehi-
cles. For analysis purposes, the simulation can “schedule”
the occurrence and clearance of an incident/event and its
severity in terms of impact to the traffic capacity. For exam-
ple, a construction work zone may block or slow down traf-
fic in a specific set of lanes during a given period; a roadway
may be closed for a special event; or an incident might occur
at a particular location and time.

• Incident Response. Incident response performance mea-
sures will continue to be addressed through the existing

MD CHART system along with existing CORSIM-based
simulation models that have been used for a number of
years to measure and evaluate incident response and clear-
ance times.

• Time Required to Channel a Potential Evacuation. Given
the proximity of the I-270 Corridor to Washington, D.C.,
considerable attention has been given to evacuation plans
in response to terrorist threats and specifically the time
required to implement these plans. The University of Mary-
land has developed models based on CORSIM for evacua-
tion simulations of the Maryland Eastern Shore and for the
Maryland suburbs of Washington, D.C. These models will
be refined and expanded for I-270 ICMS purposes.

• Impact of Real-Time Traveler Information. TransMod-
eler can be used to analyze the conditions under which a
traveler information message should be provided and, for
example, where and when a DMS message is most effective.
The model allows updated travel times to be available to
predefined groups of travelers. These travelers will be able
to use the travel information to determine whether they
should choose an alternative route when their regular
route has become unusually congested. By analyzing the
travel time between two groups of drivers (those who
receive real-time traveler information and those who do
not), modelers will be able to derive indicators as to
whether an information-based operational strategy is ben-
eficial or not.

• Modal Shares. TransModeler has extensive built-in existing
capabilities for modeling transit operations, such as traffic
signal priority, BRT lanes, queue jumping, transit-only sig-
nal phases, and AVL. Though mode choice during run-time
is not currently available, the I-270 team will work with
Cambridge Systematics and TransModeler developers to
implement mode-switch logic (e.g., pivot-point mode
choice model application) using the built-in application
program interface.

• Average Parking Availability by Day and Time of Day.
Parking MOEs are not currently available within Trans-
Modeler; however, developers are working on this capabil-
ity as part of a future release.

Obstacles

Maintaining funding support for the I-270 ICM through
continued participation in U.S. DOT’s national ICM initia-
tive will greatly facilitate implementation success. If funding
is not obtained for future stages (Stage 2: Analysis Modeling
and Simulation and Stage 3: Deployment), momentum may
be lost while the I-270 ICM partners weigh options for con-
tinuing the effort with alternative funding. The alternative
funding would likely come from existing agency operational
budgets.
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Minnesota I-394 Integrated Corridor
Management Project

Agency Name: Agency Lead: Minnesota Department of
Transportation (MnDOT)
Scale: Corridor
Application: Data collection, evaluation, and dissemination

Description of the Program/Initiative

The Minnesota I-394 ICM Project is one of eight sites
selected by U.S. DOT under the national Integrated Corridor
Management Initiative.

The I-394 Corridor includes I-394 from west of I-494 to the
Minneapolis central business district and encompasses paral-
lel State Routes 55 and 7 as well as a number of north/south
connecting arterials. The I-394 ICM initiative is looking to
improve operations in the corridor by addressing problems
associated with

• Gaps in coordination between traffic and transit centers
during “normal” and incident conditions;

• Gaps in incident data on arterial networks;
• Lack of traveler information for arterials and transit; and
• Planning for special event congestion.

The I-394 ICM project seeks to address these problems by

• Providing traveler information across all networks and
modes, including freeway, transit, and arterial travel times
as well as park-and-ride availability;

• Improving interagency communication and coordination,
including improved incident management and detection
on arterials, coordinated incident signal timing plans, and
transit rerouting during incidents; and

• Reducing congestion and improving trip reliability.

Description of Systems-Level Effort

The primary stakeholders in the I-394 ICM effort are
MnDOT, Hennepin County, City of Minneapolis, Metro
Transit, SW Transit, Plymouth Transit, and the Minnesota
State Patrol. MnDOT is the lead agency and has formed a spe-
cific ICM Project Steering Committee and working groups to
oversee the effort.

The I-394 ICMS will create an ICMS data hub used to con-
nect the following existing systems:

• MnDOT Traffic Operations Center;
• Metro Transit Control Center;
• MnDOT Arterial Signal Group;

• Hennepin County Arterial Signal Group;
• City of Minneapolis Arterial Signal Group;
• City of Minneapolis Emergency Management System;
• Hennepin County Emergency Management System; and
• Minnesota State Patrol Emergency Management System.

Performance Measures

Following are the proposed I-394 operational objectives
and associated performance measures:

• Reduce variation in travel times across the network
– BTI: Time that travelers must allow to ensure they are

on-time 95% of the time;
– Maximum travel times experienced by travelers across

the network throughout the corridor;
– Range of travel times (and variability) across the net-

work experienced by travelers; and
– Percentage of “late” bus routes throughout the corridor.

• Maintain options for travelers
– Average parking availability per facility and time of

day;
– Comparisons of transit, HOV/HOT lanes, freeways, and

arterial route performance; and
– Percentage of corridor (routes and modes) reported on

in real time (travel times, delays, space availability,
speeds, etc.);

• Monitor and understand changing available capacity
– Percentage of corridor (routes and modes) reported on

in real time (travel times, delays, space availability,
speeds, etc.).

• Encourage pattern changes to better use spare capacity
– Percentage of drivers altering route or mode based on

traveler information; and
– Average capacity utilization across all modes during

incidents and normal conditions.
• Inform travelers of incidents and impacts

– Number of events where viable alternates are delivered
to travelers (either via phone, web, or push);

– Number of callers receiving alternate route/mode infor-
mation; and

– Web page hits and call volumes during incident events.
• Manage traffic around events

– Number of closures where vehicles are routed onto
appropriate alternate routes;

– Number of times alternate plans are implemented; 
and

– Response/clearance times for major events.
• Travelers are aware of their modal and route options

– Web page hits, phone requests, and push deliveries of
specific route/mode options.
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• Travelers do not experience delays without also being
informed of options
– Travelers’ feedback after incidents and events.

Supporting Processes, Methods, and Conditions

The I-394 ICM program has significant potential for success.
As a result of the I-35W bridge collapse, communications and
coordination between stakeholders in responding to changing
traffic conditions have greatly improved. In addition, Min-
nesota was selected by U.S. DOT under the national Urban
Partnership initiative. The I-394 ICM can leverage this effort,
which includes converting I-35W HOV lanes to MnPass HOT
lanes; enhancing arterial traffic management on Hwy 13;
increasing transit traveler information (park-and-ride lot
availability, next bus arrival times, travel time comparisons);
and improving traveler information across all networks and
modes.

Obstacles

No major obstacles were uncovered at this point.

I-75 Integrated Corridor Management,
Dallas, Texas

Agency Name: Dallas Area Rapid Transit (DART)
Scale: Corridor
Application: Data collection, evaluation, and dissemination

Description of the Program/Initiative

The U.S. 75 ICM Project is one of eight sites selected by U.S.
DOT under the National Integrated Corridor Management
Initiative.

The Dallas Fort Worth (DFW) area is the fifth most con-
gested region in the United States and the worst region for
growth in congestion. The DFW population is 6 million,
with 1 million added every 8 years. The U.S. 75 Corridor is
a critical regional corridor in which travel demand contin-
ues to grow. There is no ability to expand freeway, arterial,
or alternate route infrastructure. U.S. 75 operates as a fully
controlled access freeway with continuous frontage roads
and HOV. The corridor includes 167 miles of arterials, the
DART Bus Network (including express service), and DART
light rail. There are three city Transportation Management
Centers, one State Transportation Management Center, 
a Transit Management Center, and a Toll Authority (Dal-
las North Tollway) Transportation Management Center in
the corridor.

The U.S. 75 ICM Vision is to “Operate the U.S. 75 Cor-
ridor in a true multimodal, integrated, efficient, and safe
fashion where the focus is on the transportation customer.”

Description of Systems-Level Effort

The U.S. 75 Corridor system network consists of

• 272 lane-miles of freeways with frontage roads,
• 31 lane-miles of HOV facilities,
• 2 light rail lines,
• 30 bus routes,
• 816 signals,
• 167 center-lane-miles of arterial,
• 9 park-and-ride lots,
• 12 miles of pedestrian/bike trails, and
• 105 lane-miles of toll road.

The U.S. 75 ICMS will integrate the various corridor Trans-
portation Management Centers, the Freeway System, Arterial
Systems, and the DART Transit System (13 member cities).

Performance Measures

The ICM strategies under examination are based on a per-
formance measure approach that will be multimodal or modal
independent, or both. Common measures will be used across
agencies and jurisdictions. Specific identified strategies at this
time include

• Improved traveler information and operational strategies
to promote modal shift;

• Enhanced data sharing among stakeholders and responders;
and

• Development of new tools to support modeling for opera-
tional prediction and optimization.

Supporting Processes, Methods, and Conditions

The U.S. 75 ICM partners include DART; the Cities of Dal-
las, Highland Park, Richardson, Plano, and University Park; the
North Central Texas Council of Governments; the North Texas
Tollway Authority; and the TxDOT Dallas District. An Oper-
ating Agency Team and Technical Support Team have been
organized under the lead agency, DART. An existing regional
ITS MOU executed in 1999 includes the team members and
existing regional ITS committees provide project oversight.

The U.S. 75 ICM has the following transportation goals:

• Increase corridor throughput;
• Improve travel-time reliability;
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• Improve incident management; and
• Enable intermodal travel decisions.

Further, the following community goals have been identified:

• Encourage business development;
• Sustain economic activity; and
• Enable emergency services.

Obstacles

The U.S. 75 ICM has been selected by U.S. DOT for partici-
pation in Stage 2: Analysis, Modeling, and Simulation under the
national ICM initiative. This funding support and the strength
of the regional partnership increase the potential for successful
future ICM deployment. Ultimate deployment will likely
hinge on selection by U.S. DOT for Stage 3: ICM Deployment.

New Jersey Future in Transportation

Agency Name: New Jersey DOT (NJDOT)
Scale: Local
Application: Multimodal Assessment/Interagency Planning
Partnership

Description of the Program/Initiative

New Jersey Future in Transportation (NJFIT) is an NJDOT
commitment to working with local municipalities to conduct
a series of integrated land use and transportation planning
studies. These projects are working to balance future develop-
ment and redevelopment of each community with all aspects
of transportation, including accessibility, mobility, safety,
multimodality, and the natural environment of the corridor.
Specifically, NJFIT hopes to achieve

• Affordable transportation solutions that increase commu-
nity satisfaction;

• Sustainable transportation solutions that break the sprawl
cycle with integrated transportation and land use; and

• Deliverable transportation solutions that satisfy the needs
of all parties involved.

Through NJFIT, NJDOT provides assistance with local land
use and transportation planning and the application of various
tools (context-sensitive solutions, etc.) to help communities
reach the goals.

Description of Systems-Level Effort

NJDOT launched this effort as a result of the realization
that dealing with congestion on a segment-by-segment basis

did not help overall mobility. It sees NJFIT as a way to focus
on improving the performance of the overall system through
coordination with local and county system improvements
and plans.

For example, the Route 1 Regional Growth Strategy is
looking at the corridor between Trenton and New Brunswick
and finding ways to reduce congestion while enhancing the
economy. The project is multijurisdictional and multimodal.
In another project NJDOT is investigating the option of
realigning a four-lane urban freeway and reconstructing it as
a three-lane urban boulevard. In addition to reducing speeds
along the roadway because of the new alignment, the project
would improve pedestrian access between the riverfront and
the rest of the city of Trenton. City officials and NJDOT
staff expect the city to realize economic benefits as a result
of this effort.

Performance Measures

Performance measures vary by project. NJFIT does not
require the use of performance measures, but each project is
working under the framework of impact areas and balancing
the relevant issues (e.g., congestion, environment, economy)
in defining the project.

Supporting Processes, Methods, and Conditions

NJFIT is based on collaboration and partnerships among
all levels of government (state, county, local) to determine
the best and most comprehensive solutions to a problem.
NJDOT provides various funding sources and local tech-
nical assistance for municipalities that are conducting plan-
ning studies that meet the requirements of the NJFIT
program.

Obstacles

No obstacles are identified for this project.

Regional Scenario—Multimodal 
and Multistrategy Investment
Prioritization

San Francisco Bay Area Project Performance
Assessment for Transportation 2035 Plan

Agency Name: Metropolitan Transportation Commission
(MTC)
Scale: Regional
Application: Benefit–Cost
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Description of the Program/Initiative

The San Francisco Bay Area, the second largest economic
and population center in California, is home to over 7 million
people and 3.5 million jobs. The region has a robust trans-
portation network, including highways, bridges, heavy rail,
light rail, buses, and ferries that crisscross the Bay and serve the
peninsula. Growth projections predict a 26% increase in pop-
ulation and a 50% increase in jobs by 2035. This growth will
continue to put strain on the region’s transportation system.
Geographic constraints in the already densely developed area
make capacity expansion challenging.9

The Metropolitan Transportation Commission (MTC)
serves as both the state-designated regional transportation
planning agency and the federally mandated MPO. MTC has
responsibility for the nine-county San Francisco Bay Area,
consisting of Alameda, Contra Costa, Marin, Napa, San Fran-
cisco, San Mateo, Santa Clara, Solano, and Sonoma. The
organization is governed by a 19-member policy board. Four-
teen commissioners are appointed by local elected officials,
two members represent regional agencies, and three nonvot-
ing members represent federal and state transportation agen-
cies and the federal housing department.

MTC is responsible for updating the RTP and reviews
requests for state and federal funding grants to ensure the proj-
ects are compatible with the plan. Per the 1991 Intermodal Sur-
face Transportation Efficiency Act and the Transportation
Equity Act for the 21st Century, MTC also is responsible for
determining the mix of transportation projects needed to meet
the needs of the growing region.

In 2006 MTC began updating its RTP, the draft of which
was released in December 2008.10 The Draft Transportation
2035 Plan: Change in Motion (T-2035) serves as the road-
map for investing the $226 billion in funding that is pro-
jected to be available over the next 25 years. As an outcome
of the plan development process, MTC set ambitious goals
to consider and incorporate current and impending issues
that impact and are impacted by the transportation net-
work. MTC and its partners recognized that the Bay Area
was faced with issues such as climate change, foreign oil
dependency, air quality, economic growth, and social equity
issues. By calling the plan “Change in Motion,” they take on the
challenge as a region to “anticipate change, instigate change,
and, most of all, succeed in putting change in motion.”11

MTC began the process of developing this plan by setting
forth the following vision:

• Where mobility and accessibility are ensured for all Bay Area
residents and visitors, regardless of race, age, income or dis-
ability; and

• Where our bicycle and pedestrian facilities, public transit sys-
tems, local streets and roads, and highways are all safe and well-
maintained and take us when and where we need to go; and

• Where an integrated, market-based pricing system for the
region’s carpool lanes (via regional high-occupancy toll (HOT)
network), bridges and roadways helps us not only to manage
the demand on our mature transportation system but also pay
for its improvements; and

• Where our lively and diverse metropolitan region is trans-
formed by a growth pattern that creates complete communi-
ties with ready, safe and close access to jobs, shopping and
services that are connected by a family of reliable and cost-
effective transit services; and

• Where technology advances move out of the lab and onto the
street, including clean fuels and vehicles, sophisticated traffic
operations systems to manage traffic flow and reduce delay and
congestion on our roadways, advanced and accessible traveler
information that allows us to make informed travel choices, and
transit operational strategies that synchronize fare structures,
schedules and routes to speed travel to our destinations; and

• Where we have a viable choice to leave our autos at home and
take advantage of a seamless network of accessible pedestrian
and bicycle paths that connect to nearby bus, rail and ferry
services that can carry us to work, school, shopping, services
or recreation; and

• Where we lead and mobilize a partnership of regional and
local agencies, businesses and stakeholders to take effective
action to protect our climate and serve as a model for national
and international action; and

• Where our transportation investments and travel behaviors
are driven by the need to reduce our impact on the earth’s nat-
ural habitats, and

• Where all Bay Area residents enjoy a higher quality of life.12

Using this vision, T-2035 incorporates key changes and
trends that are on the horizon, such as climate change,
volatile oil prices, an aging population, rising construction
costs, and the uncertainty of federal transportation funding.
It described these issues through the three “E” principles—
equity, economy, and environment—and set the following
goals as shown in Table B.2.

Description of Systems-Level Effort

MTC used performance measurement at three stages to
guide the RTP. The overall goal was to identify the approach
that would most effectively lead to the outcomes stated in the
defined vision. The performance measurement assessment
was done in three stages:

1. MTC established performance objectives that would
reflect the improved conditions described in the vision. In
the past, goals used by MTC in long-range transportation
planning were set to keep things at the same level, to keep
them from worsening. The objectives in this version were
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Effort involved using performance objectives to select the
most cost-effective projects and programs for inclusion in the
RTP for the nine-county San Francisco Bay Area. Analysis per-
formed at the systems level used the regional travel demand
model and included several modes and programs: HOT lanes,
highway, transit, operations, bicycle, clean air program, trans-
portation for livable communities, lifeline transportation pro-
gram, local streets and roads maintenance, and transit capital
maintenance.

Performance Measures

The performance objectives established for the Transporta-
tion 2035 report are derived from the three Transportation
2035 goals: economy, environment, and equity. They were
intended not to stand as simple outcomes for the long-range
transportation plan but to provide a roadmap for testing sce-
narios. The objectives were developed using partner agencies’
plans and policies.

To gather an understanding of what it would take to reach
the performance objectives, MTC conducted a What If
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set to actually see an improvement in conditions. To
determine what would be required to reach these objec-
tives, MTC used the measures to analyze a series of finan-
cially unconstrained What If scenarios.

2. MTC conducted the Project Performance Assessment,
which measured the cost-effectiveness of individual pro-
posed investments in the context of the performance
measures. The outcome of this analysis highlighted those
projects that were outliers—having either a large impact
on the established objectives or very little impact.

3. MTC performed a program performance assessment of
the proposed projects in the draft Transportation 2035
plan.

This process provided MTC with the information needed
to look across modes and throughout the entire nine-county
transportation network to determine the projects that would
most directly affect the region’s goals and objectives.

13http://www.mtc.ca.gov/planning/2035_plan/Supplementary/T2035Plan-Perf_
AssessmentReport.pdf

Table B.2. The three Es.

Es Goals Performance Objectives13

Economy Maintenance and safety Improve maintenance 
Local streets and roads: Maintain pavement condition index of  
75 or better. 
State highways: Distressed land-miles no more than 10% of 
system. 
Transit: Average asset age no more than 50% of useful life and  
average distance between service calls of 8,000 miles. 
Sources: State and local strategic plans

Reduce injuries and fatalities 
Motor - vehicle fatalities: 15% fr om today. 
Bike and pedestrian injuries and fatalities: 25% each from 2000  
levels. 
Source: California State Strategic Highway Safety Plan 

Reliability Reduce delays 
20% per capita from today. 
Source: California ’ s Strategic Growth Plan 

Freight 

Environment Clean air Reduce vehicle miles traveled and emissions 
Vehicle miles traveled: 10% per capita from today. 
Fine particulate matter (PM2.5): 10% from today. 
Course particulate matter (PM10): 455 from today. 
Carbon dioxide (C02): 40% below 1990 levels. 
Sources: State regulations and laws 

Equity Access Improve affordability 
10% reduction from today in share of earnings spent on  
housing and transportation costs by low- and moderately low-
income households. 
Source: Adapted from the Center for Housing Policy 

Source: http://www.mtc.ca.gov/planning/2035_plan/Supplementary/T2035Plan-Perf_AssessmentReport.pdf, p. 3. 



analysis using three different infrastructure investment and
policy plans:

1. A program of freeway operations strategies;
2. A regional HOT lane network with bus enhancements; and
3. Extensive rail and ferry expansion.

The budgets for these projects were not constrained and
ranged from $600 million to $64.2 billion in capital costs.
Two sensitivity tests were conducted on the three packages,
to see how each demand-based strategy would affect the
objectives. The pricing-sensitivity test measured how a set
of user-based pricing strategies would affect travel behav-
ior, and the land use sensitivity test looked at an alternative
land use forecast that shifted employment and residential
growth to existing centers and areas with existing or
planned transit. By means of the regional travel demand
forecasting model, the analyses of these three investment
packages and two sensitivity analyses provided the follow-
ing conclusions:

1. The sheer magnitude of project growth in population (25%)
and jobs (55%) over 25 years overwhelms transportation sys-
tem capacity.

2. Infrastructure alone does not generally help us reach the
objectives; however, Freeway Operations is effective for con-
gestion relief.

3. Policy approaches such as land use and pricing have much
bigger effects. Pricing can be introduced in the near term,
though not likely to the degree examined in the pricing sensi-
tivity test. Focused growth can help achieve the objective’s tar-
gets in the longer term.

4. Other approaches will be needed, as well. In particular, technol-
ogy advances in vehicles and fuels are needed to help meet the
emissions objectives. In addition, we will need to change our
behavior in ways that reduce driving, for example through cre-
ating incentives to telecommute.14

Specific to the objectives, the three What If scenarios pro-
vided the following insights:

• Reduce congestion. This was the only objective for which
an investment package had a marked impact.

• Reduce VMT. None of the scenarios or strategies brought
the projected VMT down to the target level.

• Reduce particulate emissions. The land use and pricing
strategies have more impact than the infrastructure
investments, but none of them achieve the objective tar-
get levels.

• Reduce carbon dioxide emissions. The land use and pric-
ing strategies have more impact than do the infrastructure
investments, but none of them achieve the objective target
levels.

• Improve affordability of transportation and housing
for low- and moderately low-income households. The
pricing and land use strategies have much bigger impacts
than do the infrastructure investments. Focused growth
policies decrease the cost of transportation, but the pric-
ing strategies increase the cost because many populations
will need to continue to rely on vehicles for at least some
trips.

Finally, a cost-effectiveness analysis was conducted on the
investment packages without the land use and pricing strate-
gies, and then again with the two sensitivity tests. The freeway
operations package remains most cost-effective under all sets
of conditions; however, when the pricing and land use strate-
gies are added, the gap between the freeway and the transit
packages closes significantly.

These performance measurement calculations provided a
baseline and context for MTC to begin looking at the per-
formance of specific projects.

Project Performance Assessment

To capture the impact of particular projects on the RTP’s
objectives, MTC conducted both a qualitative and quantita-
tive project performance assessment. Table B.3 lists MTC’s
quantitative evaluation measures. The purpose of the exercise
was to identify those projects that would most strongly sup-
port the objectives and those that would most strongly under-
mine the objectives.

The analysis assigned each project, regardless of mode type
or area of the region, a benefit–cost ratio scope (high, medium-
high, mid-range, and low). The projects in each of the 
benefit–cost ratio categories were then looked at in terms of
the other quantitative measures.

The qualitative assessment provides supplemental infor-
mation to the quantitative assessment by giving it a ranking
of “strongly support,” “support,” or “neutral toward” a list
of established criteria that are associated with each goal. 

Each project was looked at in the context of each goal to
determine whether it addressed that goal. The number of
goals that each project supported was used to identify high-
performing projects.

Program Assessment

As the third step in the assessment process, MTC evaluated
how the proposed plan meets the objectives of the adopted
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T-2035 Performance Objective Quantitative Project Evaluation Measures

Reduce congestion Benefit–cost ratio (monetized), reflecting

Reduce emissions Recurrent delay (vehicle hours)

Reduce collisions and fatalities Nonrecurrent delay (vehicle hours

Transit travel time

Particulate matter emissions (PM2.5 and PM10)

Carbon dioxide emissions

Fatal and injury collisions

Direct user costs (vehicle operating and, in some cases, 
auto ownership costs)

Public and private cost savings from performing on-time maintenance

Reduce vehicle miles driven Reduction in vehicle miles traveled (VMT) and cost per VMT reduced

Reduce emissions Reduction in carbon dioxide emissions and cost per ton reduced

Improve affordability Cost per low-income household served by transit (trial measure)

Transportation 2035 Goals Criteria for Determining Support

Maintenance

Congestion relief (reliability and 
efficient freight travel)
— Includes roadway safety

Emissions reduction

Focused growth

Access and safety (nonmotorized)

• Advances maintenance of the existing transportation system

• Improves freight mobility
• Improves transit mobility, effectiveness, or efficiency
• Improves local mobility or circulation
• Completes a critical transportation gap (geographic or temporal)
• Institutes or enables a new user-based pricing system
• Implements technology-based operations or traveler information
• Improves roadway safety

• Provides an alternative to driving alone
• Improves transit mobility, effectiveness, or efficiency
• Marketing, education, and incentive programs that encourage

mode shift away from driving alone or during peaks

• Located within a proposed or planned priority development area
• Connects to priority development areas

• Provides a transit alternative to driving on a future priced facility
• Provides an alternative to driving alone
• Improves access for youth, the elderly, and disabled persons
• Improves safety for pedestrians and cyclists
• Reduces transportation or housing costs for low-income households

Table B.3. MTC quantitative project evaluation measures

Table B.4. MTC program assessment criteria
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measures. Table B.4 identifies the criteria for determining
consistency with MTC’s objectives. The proposed investments
include roadway maintenance and rehabilitation, a regional
HOT network, a regional bicycle network, funding for land
use and transportation connection programs, paratransit,
and other programs targeting climate change, operations,
and transit.

Using the regional travel demand model, MTC calculated
the impact of the projects proposed in the Transportation 2035
plan. The findings of the analyses were that the planned invest-
ments would point the region in the direction of meeting the
stated objectives, but that there was still a gap between the tar-
gets and outcome. The analysis showed that the objectives
would not be met without additional land use, pricing, and
technology strategies that would provide additional benefits.

Supporting Processes, Methods, and Conditions

The processes for creating T-2035 and the results of these
processes were developed and reviewed in consultation
with the Partnership Ad Hoc Committee. The Partnership
Ad Hoc Committee is dedicated to performance assessment
and includes representatives from state, regional, and local
transportation agencies, the Bay Area Air Quality Manage-
ment District, the Association of Bay Area Governments,
and the Bay Conservation and Development Commission.

Obstacles

None. The performance assessment is complete, findings
have been presented to the Commission and in public out-
reach, the project approach has been documented, and the 
T-2035 plan currently is in the Environmental Impact Report,
Air Quality Conformity Analysis, and Equity Analysis stage.

Florida DOT Strategic Intermodal System

Agency Name: Florida Department of Transportation
(FDOT), Central Office
Scale: Statewide
Application: Multimodal Assessment/Interagency Planning
Partnerships

Description of the Program/Initiative

Florida’s Strategic Intermodal System (SIS), established in
2003, is a statewide network of high-priority transportation
facilities, including the state’s largest and most significant
commercial service airports, spaceport, deepwater seaports,
freight rail terminals, passenger rail and intercity bus termi-
nals, rail corridors, waterways, and highways. The SIS was

established to enhance Florida’s economic competitiveness
by focusing limited resources on those transportation facili-
ties that are critical to Florida’s economy and quality of life.

Description of Systems-Level Effort

The SIS includes a designated system of corridors, facilities,
and services of statewide and interregional significance. The
program guides funding decisions and allows for integrated
funding of transportation modes to make strategic investments
for the state and region.

Performance Measures

The SIS Strategic Plan, adopted in January 2005, identi-
fies goals and recommended objectives for managing and
measuring the performance of the SIS. These include the
following:

1. Goal: A safer and more secure transportation system for
residents, businesses, and visitors.
– Performance Data: National and state fatality rates for

vehicles on SIS highways; bicycle, pedestrian, and
motorcycle fatality and serious injury rates on SIS high-
ways; commercial vehicle crash rates on SIS highways.

2. Goal: Effective preservation and management of Florida’s
transportation facilities and services.
– Performance Data: Percentage of SIS highway pave-

ment meeting FDOT standards; percentage of FDOT-
maintained SIS bridges meeting FDOT standards;
percentage of SIS highways meeting FDOT maintenance
standards.

3. Goal: Increased mobility for people and for freight and
efficient operations of Florida’s transportation system.
– Performance Data: Person-hours of delay on Florida’s

SIS highways.
4. Goal: Enhanced economic competitiveness and economic

diversification.
– Performance Data: Accessibility of population and

employment centers to SIS facilities.
5. Goal: Enriched quality of life and responsible environ-

mental stewardship.
– Performance Data: Qualitative information on successes

and challenges of SIS implementation, including consid-
eration of lane use, community, and environmental
issues, and coordination with partners and the public.

Supporting Processes, Methods, and Conditions

The planning process for the SIS includes system designa-
tion based on adopted criteria and thresholds; needs assess-
ment to identify unprogrammed SIS needs based on adopted



statewide modal plans; a project prioritization process to
develop a Phased Cost Feasible Plan with 10- and 20-year com-
ponents; and a finance strategy that incorporates the invest-
ment policy and forecasts of anticipated revenues, innovative
financing, and joint funding by public and private partners.

Obstacles

The first annual performance report for the SIS is still
under development. Performance measures and objectives
for the SIS are continuing to be refined.

Washington State Department
of Transportation Performance 
Measurement Program

Agency Name: Washington State DOT (WSDOT)
Scale: Statewide
Application: Multimodal Assessments/Interagency Plan-
ning Partnerships

Description of the Program/Initiative

WSDOT is well known for applying performance manage-
ment tools to nearly every aspect of agency business. The agency
publishes a comprehensive quarterly performance report, the
Gray Notebook. WSDOT uses performance measurement to
guide decision making in congestion management, including
capital planning, demand management, and operations.

Description of Systems-Level Effort

WSDOT uses a suite of measures to identify and prioritize
congested corridors. With many corridors experiencing some
congestion, evaluating traditional metrics, such as LOS thresh-
olds, yielded billions of dollars of needs over a 20-year time
frame. To address this problem, WSDOT began to use through-
put measures of efficiency such as speed thresholds to identify
highway deficiencies. This approach has narrowed the defi-
ciency list by roughly one-third and enables WSDOT to focus
scarce resources on the most needed corridors. The depart-
ment uses the maximum throughput measure to select projects
for inclusion in its proposed program of highway improve-
ments (the Highway System Plan), which is ultimately pre-
sented to the legislature.

WSDOT uses its congestion measures to support funding
increases. The data has helped WSDOT gain public and leg-
islative support in its ability to deliver the right programs
and projects effectively. The performance measures have
convinced WSDOT executive-level management that new
capacity alone cannot solve their problems; operations and
management must be a part of the solution. Performance
measures have allowed WSDOT to establish and expand

investments in operations, such as incident response and
demand reduction programs. WSDOT uses before-and-
after evaluations of operations projects to demonstrate their
benefit in terms of reduced travel times or delay avoided.

In addition to using congestion measures to plan, select, and
fund projects, WSDOT has been able to use performance mea-
sures to reveal trends or emerging problems that led to correc-
tive action by the agency. Examples follow:

• Correcting an increase in HOV travel times. Recent data
revealed an increase in travel times as a result of more fre-
quent use of the HOV lanes. WSDOT is developing an action
plan to restore travel times on HOV lanes.

• Identifying a major source of nonrecurring congestion. To
decrease incident response time, WSDOT has implemented
an incentive towing program that provides tow-truck oper-
ators with a financial incentive to clear incidents involving
heavy trucks within 90 minutes of dispatch.

• Focusing the Commute Trip Reduction Program on the
most congested corridors. A review of the Commute Trip
Reduction Program revealed that it would be more efficient
if efforts were focused on highway corridors with the most
congestion.

Performance Measures

WSDOT tracks these specific measures:

• Vehicle throughput. Measures how many vehicles move
through a highway segment in an hour;

• Peak travel time. Measures how long it takes to complete
a route during the peak period of congestion;

• 95% reliable travel time. Measures how long it takes to
complete a route at 95% worst travel time; and

• Annual cost of delay. Measures the cost of congestion for
system users.

These measures are reported in the Annual Congestion
Report, included in the September edition of the Gray
Notebook.

Supporting Processes, Methods, and Conditions

WSDOT has managed to integrate performance measures
throughout the agency’s transportation work. This creates
overall agreement and buy-in and ensures that data is collected
and recorded consistently and accurately. This type of commit-
ment and consistency offers transparency and accountability
to legislators and public officials. WSDOT also recognizes that
there are limitations to performance measurement. When the
data is being used for decision-making purposes, it is always
presented with a thorough analysis and narrative.
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Obstacles

WSDOT continues to struggle with the inherent difficulties
of performance management. Specifically, it has found that
measures often indicate the symptoms but not the cause of the
problem, and at times are not sensitive enough to measure
actual change. In addition, there are limitations to the data col-
lection and analysis that can be conducted.

Transportation MAP (Metropolitan Atlanta
Performance) Initiative

Agency Name: Georgia Regional Transportation Authority
(GRTA)
Scale: MPO/Regional
Application: Annual Report/Scorecard

Description of the Program/Initiative

GRTA spearheads the cooperative effort between the
Authority and its partner agencies, FHWA, the Atlanta Regional
Commission, the Georgia Department of Transportation
(GDOT), the Georgia Department of Natural Resources, and
the Metropolitan Atlanta Rapid Transit Authority (MARTA),
to complete the annual Transportation MAP (Metropolitan
Atlanta Performance) report. A steering committee composed
of the representatives of the regional transportation agencies
and others guides the development of this annual transporta-
tion performance measurement effort. The MAP report pro-
vides a regional performance snapshot of progress toward
improving mobility, transit accessibility, air quality, safety, and
overall Atlanta transportation system performance.

Description of Systems-Level Effort

Baseline and target goals for various measures (described
below) were initially established based on 2000 or 2001 data.
Initial targets were established for 2006. The specific targets,
respecting the unique quality of each measure, were set after
review and discussion by appropriate professionals from the
respective agencies. Each year, after the data is collected and
certified, the agencies present a report of the region’s progress
in meeting the targets that have been set. New measures and
targets are developed and added to the report (referred to as
the Transportation MAP report) as they become necessary.

The inaugural MAP report was compiled in 2003. The 2004
report included data on average travel times and the TTI on the
sections of the freeway system where the GDOT’s real-time
traffic monitoring system (NaviGAtor) is operational. The
2005 report added measures of travel-time reliability: the Plan-
ning Time Index (PTI) and BTI. Several transportation system

performance indices were included in the 2007 report. Finally,
two new safety measures were introduced in the 2008 report.

The 2008 Transportation MAP report can be accessed at
http://www.grta.org/PDF_Files/2008_Transportation_MAP
_Report.pdf.

The travel times, PTI, or BTI by freeway segment can be
found in the appendix to the report at http://www.grta.org/
PDF_Files/2008_Transportation_MAP_Appendix.pdf.

Performance Measures

The performance measures in this report are tracking the
Atlanta transportation system’s performance. These mea-
sures, grouped in five areas, are listed below.

• Mobility
– Freeway TTI;
– Freeway PTI;
– Freeway BTI;
– Daily VMT per licensed driver/per person;
– Pavement condition rating;
– Transit passenger miles traveled; and
– Annual transit passenger boardings.

• Transit Accessibility
– Population and employment within walking distance to

transit;
– Transit revenue service hours; and
– Passenger trips per transit service hour.

• Air Quality
– Daily vehicle emissions (relative to 2000 levels).

• Safety
– Traffic crash fatalities/traffic crash fatality rate;
– Pedestrian and bicyclist fatalities/pedestrian and bi-

cyclist fatality rate per 100,000 population; and
– Roadway clearance time.

• Transportation System Performance
– Atlanta Transportation Performance Indices (roadway

services index, transit services index, roadway emissions
index, roadway safety index).

Supporting Processes, Methods, and Conditions

These performance measures are used for informing the
decision makers and the general public about the state of
Atlanta’s transportation system. The measurements are
intended to identify problem areas and assist the region in
effectively investing limited transportation funds.

The collaborative process among the region’s agencies
extends beyond performance measurement. In some specific
cases it helped identify data collection issues and improve
data quality control procedures. In other instances data gaps
and needs, such as the lack of reliable arterial data, are clearly
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identified. Another interesting feature of this performance
measurement effort is that it uses some already existing data
sources (such as GDOT’s archived NaviGAtor data). This
allows for cost-effective data use and sharing.

Obstacles

GRTA and its partners made a concerted effort to choose
and present measures that are relatively easy to understand, a
task that was difficult because of the measures’ technical
nature. Specific attention was paid to selecting, presenting,
and visualizing the performance measures so that that they
are clear and appeal to a broad audience. One example is
choosing travel time and indices based on travel times instead
of speeds because it was found that people relate to travel
times better than they do to speed.

Initially targets were set for some measures based on tech-
nical projections or historical trends. However, these targets
are regional in nature, and as a rule they are not under the con-
trol of a single agency. Therefore, a structured process is
required for coordinating targets, the associated responsibili-
ties by individual agencies, and accountability for reaching the
adopted targets. The participating regional agencies are now
working on establishing such target-setting processes.

Other lessons learned are as follows:

• Find a performance measurement champion or become one;
• Start small and gradually grow your performance mea-

surement;
• “Borrow” from the best practices;
• Make use of already existing data;
• Keep it simple and succinct;
• Have a significant story or message to tell;
• Keep your audience in mind; and
• Get regular feedback from stakeholders and users.

The Transportation MAP initiative was essentially a bottom-
up attempt to impact transportation policy in the greater
Atlanta region. Although the initiative was technically a suc-
cess, the challenges ahead primarily involve influencing part-
ner agencies to use the results of the initiative to influence
policy and funding. To that end, several initiatives are in place.
GRTA is working with Georgia DOT on a strategic plan of
the transportation system. This high-level plan is scheduled
to be available soon for legislative use. Similarly, the Atlanta
Regional Commission, which is the MPO for the Atlanta
region, is working cooperatively with GRTA and other part-
ner agencies to establish new systemwide performance targets
for the Atlanta region.

The progression is one of cooperation to unified vision to
coordinated action. Cooperation among regional agencies

remains a struggle, though improvement in some areas is
evident.

Metropolitan Council Transportation Policy
Plan, Congestion Management Process, 
and Transportation Audit

Agency Name: Metropolitan Council (Met Council) and
Minnesota Department of Transportation (MnDOT)
Scale: Regional
Application: Multimodal Assessment/Interagency Planning
Partnership

Description of the Program/Initiative

The Metropolitan Council (Met Council) serves the Min-
neapolis–St. Paul area as the region’s MPO. The Twin Cities
area has a long history of congestion management activities,
with one of the nation’s most extensive and sophisticated ramp
metering systems. The Met Council’s Transportation Policy
Plan, under the umbrella of the 2030 Regional Development
Framework, contains policies and strategies designed to slow
the growth in congestion and to improve mobility in the region.
The recommendations within this plan call for several strate-
gies, including investing in multimodal transport, expanding
transit services, and encouraging local communities to inter-
connect arterials and local streets, pathways, and bikeways. The
CMP is linked directly to the most recent update of the Trans-
portation Policy Plan. Met Council and MnDOT work together
on several corridors within the Twin Cities region.

Description of Systems-Level Effort

Many of Met Council’s performance measure and bench-
marks are systemwide. Met Council works with MnDOT on
corridor projects, ramp metering systems, and other system-
level efforts.

Performance Measures

Met Council performs a regional transportation audit every
four years per Minnesota legislative requirement. It includes a
review of the transportation system’s performance since the
last performance audit, a comparison of the performance to
peer urban areas, and a comparison of service to existing stan-
dards or benchmarks.

Systemwide performance measures reported in the audit
include

• Number of lane-miles of new principal arterials built each
year;

• Miles of congested freeway;
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• Highway traffic volume changes;
• Percentage of miles in a congested condition;
• Transit ridership;
• Transit service (vehicle revenue miles);
• VMT per capita per day; and
• Peak-hour transit capacity.

MnDOT produced a Statewide Transportation Plan in 2003
that uses a variety of performance measures. These perform-
ance measures are placed into three categories: mature,
emerging, and developmental. Performance measures include
travel-time reliability, miles of managed corridors, and miles
of bus-only shoulders.

Supporting Processes, Methods, and Conditions

The “Team Transit” concept came about in the 1990s
between Met Council and MnDOT to help facilitate transit
operations and usage. MnDOT now builds expressways and
arterials with 12-foot shoulders that can be later converted to
bus lanes as needed. The agencies involved in creating Team
Transit included the Center for Transportation Studies at the
University of Minnesota, the Minnesota State Patrol, repre-
sentatives from the Twin Cities and other municipalities
served by transit, MnDOT, and Metro Transit.

The region’s Urban Partnership Agreement (UPA) under-
taking, a collaboration between Met Council and MnDOT,
includes tolling/congestion pricing (including priced dynamic
shoulder lanes), additional ITS deployment related to TDM
(parking, transit info, etc.), BRT expansion, and public-private
telecommuting initiatives. It also includes conversion of HOV
lanes to tolled HOT lanes. A major underpinning of the UPA
approach in the Twin Cities is the development of extensive
real-time information with wide accessibility.

Obstacles

The Twin Cities region has been a leader in specific conges-
tion management strategies in the country, yet due to several
factors, including increased population growth, congestion
has been on the rise. If the current congestion growth is not
addressed, the lane-miles of congested metropolitan high-
ways will increase from just over 1,900 miles in 2000 to over
2,500 miles in 2030.

Urban Partnership Agreements—Seattle
(Lake Washington)

Agency Name: U.S. DOT, Washington State Department of
Transportation, Puget Sound Regional Council, King County
Scale: MPO/Regional
Application: Tolling/ITS/TDM

Description of the Program/Initiative

The Lake Washington Urban Partnership is a cooperative
agreement to employ innovative traffic management tools for
improving traffic flow along State Route 520, Interstate 90, and
the Lake Washington corridor. The urban partnership includes
the comprehensive use of four key strategies: tolling/congestion
pricing, transit, telecommuting/flextime, and technology.

The agreement calls for a new variable tolling system that
could improve traffic flow on the SR 520 corridor and provide
up to $500 million to replace the aging SR 520 Lake Washing-
ton floating bridge over Lake Washington. “Open road”
electronic tolling equipment will allow tolls to be collected at
freeway speeds through the use of in-vehicle transponders.
Supplemental automatic cameras will read license plates for
vehicles not equipped with transponders.

Substantial transit improvements also are planned to fur-
ther reduce congestion and provide travelers with alterna-
tives to driving and paying congestion tolls. Forty-five hybrid
buses will be purchased and bus stops will be improved by
providing patrons with real-time bus arrival information 
(at seven stops) as well as improved passenger shelters and
lighting (at two stops). Park-and-ride facilities also will be
expanded.

The partnership will provide for expanded opportunities to
travel by ferry as well. Ferry investments include supporting the
Mukilteo multimodal terminal, providing high-speed, low-
wake passenger ferries and other vessels for the Puget Sound,
enhancing passenger-only ferry service to and from Vashon
Island, supporting the Kingston Express ferry service, support-
ing a Pierce County ferry system, and repairing the Guemes
Island ferry dock.

The region will build on its already highly acclaimed
telecommuting and travel demand management efforts
through outreach to employers and transportation manage-
ment associations regarding alternative transportation options
and incentives to use them. The region will use its own funds
to improve traveler information and trip planning services for
employees, as well as expand marketing of the region’s Guar-
anteed Ride Home program.

Finally, the region is committed to using active traffic man-
agement techniques that will allow for the detection of inci-
dents, facilitate the removal of disabled vehicles, and provide
travelers with real-time information about traffic conditions.
Technology will include the use of 511 and electronically
changeable roadway signage as well as the use of variable speed
limits to facilitate smoother traffic flow during peak travel
periods.

Description of Systems-Level Effort

The partnership allows for investment across modes and
jurisdictions to address congestion on a corridor level. Because
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of the significance of SR 520 and Interstate 90 to the regional
transportation system, investments made at the corridor level
will have significant regional impact as well.

Performance Measures

There are no predetermined measures at this time, but
measures involving congestion intensity, scope, duration,
number of vehicles, and number of passengers are candidates
for evaluating improvements.

Supporting Processes, Methods, and Conditions

The U.S. DOT has initiated UPAs with cities that have
applied for Urban Partnership status. Five cities were selected
as urban partners in August 2007: Miami, Minneapolis–
St. Paul, New York City, San Francisco, and Seattle. These
cities received priority consideration for available federal dis-
cretionary funds (about $1 billion in total) across a dozen
grant programs, including transit funds, ITS funds, and Value
Pricing Pilot Program funds.

Obstacles

No obstacles have been identified for this project.

Urban Partnership Agreements—Miami

Agency Name: U.S. DOT, Florida Department of Transporta-
tion, Miami-Dade MPO, Broward County MPO, Broward
County Transit, Miami-Dade Transit, Miami-Dade Express-
way Authority, and Florida’s Turnpike Enterprise
Scale: MPO/Regional
Application: Tolling/ITS/TDM

Description of the Program/Initiative

The Miami–Ft. Lauderdale region is creating a 21-mile
managed-lane facility on I-95 between I-395 and I-595. The
managed-lane network will consist of four managed lanes
(two in each direction) between downtown Miami and the
I-95/Broward Boulevard Interchange in Broward County.
The managed lanes will allow free access for registered vehi-
cles with more than three occupants, while vehicles with
one to two occupants will be required to pay variable tolls
that will be adjusted based on demand. Toll rates will be
adjusted as often as every 3 minutes in order to maintain
free-flow conditions on the managed lanes at least 90% of
the time. Open-road tolling at freeway speeds will occur
through the use of toll transponders and video license plate

readers. Changeable message signs will display variable toll
rates for vehicles not meeting the occupancy requirements,
and a camera-based system will be deployed for violation
enforcement.

The managed-lane network will be used as the backbone of
a BRT system, which will be subsidized through the toll rev-
enues. The BRT service will operate within the managed-lane
network between downtown Miami and destinations north
along I-95 to the I-95/Broward Boulevard Interchange. As a
result, bus service across the county line will be seamless,
eliminating the need for transfers at the Golden Glades park-
and-ride facility. Reliability of bus service also will improve,
as bus speeds are anticipated to increase to 50 mph once buses
operate within a managed lanes environment (compared to
22 mph previously). New express bus service routes will be
provided north-south along U.S. 441/SR 7 and SR 817 and
east-west on Hollywood/Pines Boulevard. Other transit
improvements include the implementation of transit signal
priority at 50 intersections along U.S. 441/SR 7 and SR 871;
improvements to the I-95/Broward Boulevard park-and-ride
lot; two new uniquely branded stations for the express/BRT
services; and construction of pedestrian facilities at one of the
two new stations.

Description of Systems-Level Effort

The partnership allows for investment across modes and
jurisdictions to address congestion on a regional level.

Performance Measures

There are no predetermined measures at this time, but
measures involving congestion intensity, scope, duration,
number of vehicles, and number of passengers are candidates
for the improvement evaluation process.

Supporting Processes, Methods, and Conditions

The U.S. DOT has initiated UPAs with cities that have
applied for Urban Partnership status. Five cities were selected
as urban partners in August 2007: Miami, Minneapolis–
St. Paul, New York City, San Francisco, and Seattle. These
cities received priority consideration for available federal dis-
cretionary funds (about $1 billion in total) across a dozen
grant programs, including transit funds, ITS funds, and Value
Pricing Pilot Program funds.

Obstacles

No obstacles were identified for this project.
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City of Boulder, Colorado

Agency Name: Boulder Public Works Department (City of
Boulder, Colorado)
Scale: Local
Application: Multimodal Assessment/Interagency Planning
Partnership

Description of the Program/Initiative

The City of Boulder, Colorado, is a national leader in the
promotion of alternative modes such as walking, biking, and
transit. The Boulder Department of Public Works Transporta-
tion Division provides for the mobility of persons and goods
by developing and maintaining a transportation system with
emphasis on transit, pedestrian, bicycle, and vehicular trans-
portation; street maintenance, and bikeway maintenance. The
division also manages the Boulder Municipal Airport.

The Transportation Advisory Board (TAB) consists of five
members appointed by city council, each to 5-year terms.
TAB reviews and recommends changes to the Transportation
Master Plan based on metric assessments. The city has a com-
prehensive performance measurement system. The Master
Plan states current funding scenarios and provides action
plans to improve the system further. The City of Boulder’s
2003 Transportation Master Plan has won two awards: the
2004 Metro Vision Award for the Denver Regional Council
of Governments and the National 2004 Institute of Trans-
portation Engineers (ITE) Best Practices Award.

Description of Systems-Level Effort

The city has achieved great success with both intermodal
and multimodal transportation networks. Many of their per-
formance measures are system-level measurements, such as
the Citywide Mobility Index that was created by aggregating
the corridor levels of service and facility performance mea-
sures for pedestrian, bicycle, transit, and roadway.

Performance Measures

• Alternative modes as a percentage of total trips;
• VMT;
• Percentage of arterial lane-miles congested;
• Air quality (CO2, NOx, and VOC emissions); and
• Facility performance (bicycle, pedestrian, and transit).

Supporting Processes, Methods, and Conditions

The City of Boulder creates several documents that reflect
citizen opinions, transportation patterns, and other trends.

These documents include citizen transportation surveys, a
weekly information packet, a transportation metrics presen-
tation to the city council, and modal shift reports.

Obstacles

No major obstacles were uncovered at this point.

Peer-to-Peer Scenario—
Multistate Partnership 
for System Operations

Mid-Atlantic Rail Operations Study
(MAROps) Phases I and II

Agency Name: I-95 Corridor Coalition, NJDOT, DelDOT,
PennDOT, MDOT, VDOT, CSX, Norfolk Southern, Amtrak
Scale: Multistate
Application: Benefit–Cost Analysis

Description of the Program/Initiative

Phase I: This study is an initiative of the I-95 Corridor Coali-
tion, five Mid-Atlantic states, and three railroads to address
regional transportation as a system. The study recognized the
need to manage system capacity by building system-oriented
institutional relationships and developing system-responsive
funding strategies. The objective of this study was to identify
choke points or physical points in the rail system (bridges, tun-
nels, track segments) that have reduced capacity and opera-
tional capabilities—in comparison to the rest of the system—in
the Mid-Atlantic region’s rail network and develop a program
to improve freight and passenger flows through those areas.

Phase II (in progress): This project will undertake a more
detailed analysis and explanation of the benefits outlined in
the Phase I MAROps work. The key objectives of MAROps
Phase II are to review improvements since Phase I, update
the freight demand forecasts for the region, and review the
MAROps program; detail the benefits of the revised MAROps
program, moving from the regional level analyzed in Phase I to
show benefits accruing to individual states, rail/highway corri-
dors, industry sectors, and potentially major metropolitan
areas; and develop and demonstrate transferable methods of
assessing the public benefits of public–private partnerships in
financing rail improvements.

Description of Systems-Level Effort

This multistate effort looks at congestion in the rail net-
work on a regional level. The partners have come together to
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identify the chokepoints that have the greatest impact on the
region and in Phase II will be measuring these impacts on the
many stakeholders.

Performance Measures

The performance analysis for MAROps Phase II focuses on
determining who benefits from investments in freight rail
infrastructure and who should pay for those investments. The
analysis currently is in development but will use a handful of
performance measures for each of several potential benefici-
aries, including the Mid-Atlantic region and each of the sev-
eral states and metro areas affected by the investments, the
nation as a whole, the freight and passenger railroads provid-
ing service in the Mid-Atlantic, and railroad passengers, ship-
pers, and ports who use the rail system to travel or deliver
goods. General areas for measurement are listed in Table B.5.

Supporting Processes, Methods, and Conditions

The project is sponsored by the I-95 Corridor Coalition,
providing a forum for agencies to convene to discuss trans-
portation on a regional level. Using matching funds, the
coalition was able to secure additional funding from each
state for this project and the necessary buy-in from DOTs
and railroads to make the project effective. The culmina-
tion of Phase I was a list of 71 projects that the partners
agreed on as the key rail bottlenecks in the region. The
opportunity to present these findings for consideration
during reauthorization created an incentive for the part-
ners to participate.

Obstacles

Turning a study into policy and implemented projects and
obtaining funding for the projects remain challenges.

I-95 Corridor Coalition Vehicle Probe Project

Agency Name: I-95 Corridor Coalition; core participants
include NJDOT, DelDOT, PennDOT, Maryland SHA,
VDOT, NCDOT. Participation is open to all coalition mem-
bers from Maine to Florida.
Scale: Multistate Region/Corridor, including primarily free-
ways and major arterials
Application: Data collection, evaluation, and dissemination

Description of the Program/Initiative

The coalition is a partnership of state DOTs, regional and
local transportation agencies, toll authorities, and related
organizations, including law enforcement, transit, and port and

Area of Potential 
Performance 

Beneficiary Measurement

Region, states, 
metro areas, 
and nation

Freight railroads

Passenger railroads

Rail passengers

Shippers

Ports

• Economic impacts
• System efficiency
• Environmental
• Maintenance costs
• Safety

• Market share
• Throughput
• System reliability
• Environmental impacts
• Safety
• Operations and 

maintenance cost

• Ridership
• Throughput
• System reliability
• Environmental impacts
• Safety
• Operations and 

maintenance cost

• Travel costs
• Travel time
• Access to service

• Business cost
• Access to service
• Service reliability
• Transit time

• Market access
• Business cost
• Throughput
• Safety

Table B.5. Potential measurement areas 
by beneficiary.

rail organizations from Maine to Florida (including the District
of Columbia), with affiliate members in Canada. I-95 Corridor
Coalition members work together to reduce congestion,
increase safety and security, and ensure that the entire trans-
portation network supports economic vitality throughout the
region. The coalition pursues a wide range of projects and activ-
ities related to providing reliable and timely travel information
and coordination of incident response and freight movement
within the corridor and across different modes of travel.



The I-95 Corridor Coalition’s Vehicle Probe project is a
ground-breaking initiative, intended to provide comprehen-
sive multistate monitoring of traffic flow within the corridor.
The objective of this project is the acquisition of traffic flow
information using probe technology (GPS-equipped vehicle
fleets, cellular geolocation, or a combination of the two) for
both freeways and signalized arterials. The information pro-
duced by this project will be used to support a number of
coalition activities such as corridorwide traveler information,
incident management, and performance measurement. The
wide-area coverage provided by this project is designed to
support the unique planning, engineering, and operational
needs of a heavily traveled, multistate corridor encompassing
several metro areas.

Member agencies will benefit from the Probe Project by
receiving traffic flow information relevant to their respec-
tive jurisdictions, including both in-state and border-state
data. The data from the system will support the operation
of 511, display of travel times on variable message signs,
and traffic management during incidents. The data also will
be available to support all internal applications such as
planning and engineering. Coalition members also will be
able to utilize the contract developed for this project to
expand coverage within their jurisdictions, to aid in web-
site development, and to interface with existing traffic
management systems.

This project is unique in that, for the first time, information
will be available to support implementation of long-distance,
interjurisdictional diversions that are characteristic of major
incidents that have a multistate impact, as well as the metrics
and performance measures accompanying such large-scale
events. In addition, mobility performance measures such as
travel times and reliability can now be developed for the cor-
ridor using a common data source that spans political and
jurisdictional boundaries.

Description of Systems-Level Effort

The coalition and member agencies have targeted the use
of the probe data for various applications and uses. Targeted
applications include

• Project monitoring website for use in member’s Traffic
Management Centers;

• Central archiving service;
• Providing input to corridorwide management tools such

as the Integrated Corridor Analysis Tool (ICAT) systems
and the Information Systems Network (ISN);

• Integration into member agency 511 and other traveler
information services;

• Enhancement of incident management for events that span
jurisdictional boundaries; and

• Corridorwide operations performance measures.

Use and integration of the data has begun in several areas.
The project monitoring website was implemented by the
vendor (INRIX). This website provides all agencies with a
common view of the corridor using a real-time color-coded
map, as well as real-time speed and travel-time information
through the same interface. The same website provides
access to a data archive maintained by the vendor. The
archive is logged at 5-minute intervals using the segmenta-
tion used in the data feed (INRIX uses Traffic Message
Channel codes). Other archive and data distribution net-
works such as ICAT and ISN as well as member agency sys-
tems have begun integrating the vehicle probe data into
their data formats and network segmentation for use by
their member constituents.

Performance Measures

Apart from the individual agency use of the data, the I-95
Corridor Coalition is preparing for corridorwide perfor-
mance measures. The targeted measures include travel time,
travel-time reliability, and all of their derivatives. Also of
interest are incident duration metrics as they apply to major
incidents of interjurisdictional impact.

Supporting Processes, Methods, and Conditions

The I-95 Corridor Coalition is a partnership of state
departments of transportation, regional and local trans-
portation agencies, toll authorities, and related organiza-
tions, including law enforcement, transit, and port and rail
organizations from Maine to Florida (including the District
of Columbia), with affiliate members in Canada. I-95 Cor-
ridor Coalition members work together to reduce congestion,
increase safety/security, and ensure that the entire trans-
portation network supports economic vitality throughout the
region. The coalition pursues a wide range of projects and
activities related to providing reliable and timely travel infor-
mation, coordination of incident response and freight move-
ment within the corridor and across different modes of travel,
and electronic systems to make payment of tolls and transit
fares easier. Because the efficiency of passenger and freight
movement through the region is not limited to one mode or
facility, the work of the coalition encompasses all modes and
highway facilities, with an emphasis on facilitating long-
distance transportation that traverses state jurisdictional
boundaries. By leveraging resources, sharing information,
and coordinating programs, the coalition adds value to the
individual member organization’s activities and provides a
synergy for more dynamic and seamless transportation solu-
tions throughout the corridor.

Seed funding for the project was provided by the coalition
via federal funds. The core system, funded for 3 years, includes
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1,500 miles of freeways and 1,000 miles of arterials spanning
New Jersey to North Carolina. Member agencies have the
option to expand coverage or extend the duration of cover-
age up to a full 10 years. New Jersey already has added 424
miles of freeway coverage to encompass the majority of free-
way miles within New Jersey. North Carolina and South Car-
olina are planning similar expansions, with many other states
contemplating similar actions.

A key aspect of the project was the development of a data
rights and ownership policy that allowed for liberal use of the
data by the coalition and member agencies while still protect-
ing the vendors’ ability to resell the data to other commercial
clients.

Key documents include the project RFP, contract, and data
use agreement. All of these are available on the coalition web-
site at http://www.i95coalition.org/vehicle-probe.html.

Obstacles

Several unanticipated difficulties arose during implemen-
tation of the contract. These difficulties arose not from the
language or terms of the contract but from the nature of the
coalition and the structure of the procurement. As the coali-
tion is not a legal business entity, the contract for the traffic
monitoring system was executed between INRIX and the Uni-
versity of Maryland (on behalf of the coalition and its mem-
ber organizations). The difficulty in implementing the terms
and conditions stemmed from the multistate nature of the
coalition. Because the contract was executed in Maryland,
under Maryland law, the participation of other public entities
was fraught with issues of state sovereignty and contracting
regulations and restrictions. To implement the contract, each
participating coalition member needed to recognize and bind
themselves to the terms of the contract and take upon itself the
liability for any breach of terms originating from its access and
use. The process involved a data use agreement (DUA) to be
executed by member organizations to that effect. Because of
varying state laws on contracts, the form of the DUA required
customization for different coalition members, a process that
required unanticipated time because of the required legal
review and input.

Megaregional Partnerships 
to Address Growth

San Joaquin Valley Blueprint

Agency Name: California Partnership for the San Joaquin
Valley (SJV)
Scale: Megaregional
Application: Multi-Agency Planning

Description of the Program/Initiative

The SJV region has a total population of 3.4 million resi-
dents within eight counties: Kern, Tulare, Kings, Fresno,
Madera, Merced, Stanislaus, and San Joaquin. The California
Partnership for the San Joaquin Valley forecasts that the SJV
will grow by an additional 1.4 million people by the year
2020—a population increase of more than 40%.15 By the year
2050, the regional population is expected to grow to more
than 7 million. The forecasted growth, as well as current con-
cerns that include mobility, environment, quality of life, and
economic development, has motivated regional planning
partnerships.

Historically, SJV transportation planning agencies, the
California Department of Transportation (Caltrans), and the
FHWA have coordinated components of the transportation
network to meet the needs of interregional travelers. In 1992,
the eight Regional Transportation Planning Agencies (each
within a council of government [COG] structure) entered
into an MOU to ensure a coordinated regional approach to
transportation and air quality planning efforts. The MOU
established a coordinated system of transportation and air
quality planning, programs, and data analysis/forecasting.

In 2006, Governor Schwarzenegger signed Executive Order
S-5-05 that established the California Partnership for the SJV.
The main focus of the unique public–private partnership was
to improve regional economic vitality and quality of life. One
of the six major initiatives within the California Partnership’s
2006 Strategic Action Plan is to build a 21st-century trans-
portation mobility system. The California Partnerships Trans-
portation Workgroup developed a Transportation Action
Plan with specific goals, objectives, and indicators that can be
used by the entire region.

To develop a comprehensive plan for the region, the eight
valley COGs jointly applied for grants from the California
Department of Business, Transportation and Housing and
the SJV Air Pollution Control District. The SJV Blueprint
Process has drawn on the work of the California Partnership
to help support coordinated data collection and integration
needs for the region. The Blueprint Process is “an unprece-
dented example of local jurisdictions demonstrating increased
regional identity and a unified purpose in addressing the
region’s challenges.”16 All eight COGs within the valley agreed
to participate in the Blueprint Process. The Blueprint Process
has consisted of a substantial public outreach effort and sce-
nario planning initiative that used a common set of goals and
measurements. In the implementation phase, the COGs
expect the Blueprint plan to be used to improve the perfor-
mance of the transportation system and improve overall qual-
ity of life in eight valley counties.
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The SJV faces many transportation challenges, and with a
growing population, these challenges are expected to increase.
Congestion on the major corridors (Highway 99 and Inter-
state 5) has increased commute travel times, delayed goods
movement, and worsened air quality. Land use trends in the
valley have contributed to these problems.

The public continues to express frustration with these
issues, and other concerns, such as loss of open space and
agriculture land, water supply depletion, poor air quality, lack
of quality jobs and affordable housing, and a belief that the
quality of life in the region is diminishing.

These megaregional planning processes will help develop a
macro strategy with recommendations incorporated into a
regional Blueprint plan. The processes will ideally align local
and regional goals and enable the region to better understand
how local decisions (e.g., land use) affect the entire region.

Description of Systems-Level Effort

The California Partnership and the Blueprint planning
process for the SJV have different yet complementary strate-
gies. Each initiative has a transportation component. These
joint planning efforts are helping to coordinate a regional
vision and a common set of goals, performance indicators, and
strategies.

The California Partnership’s Strategic Action Proposal was
developed in October 2006. The recommendations include
the building of a 21st-century transportation mobility sys-
tem. The strategic actions for this recommendation include
the following:

• Implement various corridor plans and help improve
mobility within the region;

• Implement transportation projects that support the
regional land use strategy;

• Implement a plan to facilitate goods movement in the region;
• Develop a sustainable multimodal system; and
• Ensure that any state high-speed rail system, if imple-

mented, meets the needs of the region and helps achieve
economic development goals.

The SJV Blueprint Process involves the integration of trans-
portation, housing, land use, economic development, and
environmental data to produce scenarios to the year 2050. The
starting point for the Blueprint Process was the creation of a
“status quo” scenario projection of how all eight local commu-
nities would grow based on current trends. Alternative scenar-
ios were developed based on various land use, transportation,
conservation, and housing plans. The Blueprint Process will
hopefully provide a decision-making tool that combines cur-
rently separate and distinct data sets into one that will allow for

multijurisdictional planning and the coordination of infra-
structure plans with broader community goals.

Guiding questions for the Blueprint planning process
include the following:

• How should we grow?
• Where should we grow?
• How will we travel around the region?
• How will growth affect our environment?
• How will growth impact our overall quality of life?

The Blueprint Process has included public meetings and
scenario planning sessions that involved a broad array of
stakeholders. Engaging the public at this level is an enor-
mous undertaking but over the past 2 years the Blueprint
Process has successfully engaged communities in a bottom-
up approach. This public outreach is helping produce coor-
dinated regional planning that is aimed at improving the
transportation system and other outcomes. Figure B.1 illus-
trates the bottom-up approach of the planning process that
moves from local input to a regional vision yet ultimately
keeps decision-making power and implementation strategies
within the jurisdiction of local communities.

The Blueprint planning processes and the California Part-
nership within the SJV are megaregional planning initiatives.
The results of these planning processes include the coordina-
tion of a regional vision, goals, objectives, and strategies.
Further, the region is sharing data and using coordinated
network-level performance measurements.

Coordinated planning on a widespread regional scale will
potentially bring about regionwide programs and operational
agreements. Corridor 99 is one example in which the coun-
ties recognize the need to work together to fund and imple-
ment strategies needed to reach the goals of the Blueprint
Process and the California Partnership. Another example is
organized data collection and monitoring efforts.

Performance Measures

The California Partnership Transportation Work Group
developed a set of transportation system indicators. These
indicators will be used to track progress on how well the
region is meeting the strategic goals developed by the Califor-
nia Partnership. These indicators include

• Throughput and velocity,
• Roadway conditions,
• Vehicle hours of delay,
• Quality rating of roadway conditions,
• Transit availability
• Goods movement productivity,
• Safety,
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• Roadway enhancements, and
• Deployment of ITSs.

The Blueprint Process committees developed a set of per-
formance measures to be reviewed and adopted by each COG
for the Blueprint planning process. Valleywide goals and per-
formance measures were developed with input from COG
project managers and the SJV Professional Planners Group.
They are being used throughout each component of the Blue-
print Process. All performance measures used by counties
during the Blueprint processes were reviewed, evaluated, and
selected based on the current data available and the current
forecasting capabilities.

Though additional performance measures could be valu-
able in evaluating the scenarios, some COGs currently lack
the enhanced modeling capacity necessary to generate them.
Moreover, because there are differences not only between

counties but also within counties, using one set of exclusive
performance measures was a challenging task. Therefore, the
COGs agreed to use one common set of valleywide measures
as base measures and use additional measures based on their
own unique planning needs and county goals. Table B.6 pre-
sents the valleywide measures adopted by each COG.

During the second valleywide Blueprint Summit, facilitated
by GVC in January 2009, the public officially recommend a
preferred scenario. Figures B.2 and B.3 show the transporta-
tion-related performance measures used at the summit to
compare scenarios (Scenario A is status quo). Only two trans-
portation-related performance measures were used in the
process: VMT and GHG emissions from mobile exhaust. Sce-
nario B was the scenario chosen by each county in the county-
level Blueprint processes. At the regional summit held in
January 2009, participants chose Scenario C—a scenario that
increases density levels almost twice as high as does Scenario B.
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Figure B.1. Blueprint planning process.



The counties within the SJV also share data and modeling
techniques to monitor the transportation system and to plan
for a coordinated regional system. Part of the Blueprint fund-
ing was directly used for GIS, land use modeling, and visual-
ization technology to forecast where urbanization will be by
2050. The land use model, UPlan, developed by the Univer-
sity of California at Davis (UC Davis), provided technical and
data support to the COGs and local governments in this proj-
ect. This information was coordinated across the different
counties to produce megaregional models.

An SJV Regional Modeling Group was initiated to update
valleywide traffic and land use models and to coordinate GIS
and other data. Local transportation planners met to evalu-
ate modeling tools and select models. In 2006, the SJV Blue-
print Model Steering Committee (MSC) and the Land Use
Modeling User Group were formed, resource agencies were
consulted, existing data was converted and harmonized, and
regional models were developed. In March, 2007 the MSC
hosted an environmental resource workshop featuring map-
ping and modeling data from the eight COGs and UC Davis

Information Center for the Environment that had been
developed in support of the California Partnership. Since the
inception of the Blueprint Process, the MSC and COG mod-
elers have used UPlan to coordinate modeling efforts and
have collected regional GIS data to help develop the valley-
wide performance measures. All county-level scenarios in
each Blueprint county planning process were analyzed using
land use, traffic, and air quality models in order to compare
the scenarios based on performance measures.

Supporting Processes, Methods, and Conditions

The California Partnership for SJV is composed of 10 work-
ing groups, including the Transportation Working Group,
which has adopted a 10-year Strategic Action Plan for the
region. The mission of the Transportation Working Group is
to “build innovative transportation systems to increase travel
choices and improve mobility, regional and state goods
movement, air quality, and economic prosperity” (California
Partnership website).
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Table B.6. Blueprint valleywide performance measures.
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Figure B.2. Performance measure for regional Blueprint Summit.

Figure B.3. Performance measure for regional Blueprint Summit.

The eight SJV COGs are working with the GVC. The GVC,
a nonprofit community development organization, acts as
the regional facilitator for the valleywide portion of the Blue-
print Process. The GVC also provides the headquarters for
the Transportation Working Group of the California Part-
nership and is helping facilitate the regional Blueprint Process.
With the help of GVC, each COG has facilitated a dialogue to
engage local communities in a visioning process that has been
incorporated into a valleywide vision. The bottom-up approach
is anticipated to encourage local decision makers to embrace
and promote the regional vision. The California Partnership’s
Working Groups developed the macrostrategies for the region;
these strategies are being examined through the Blueprint plan-
ning process. The SJV Air Pollution Control District also has
been an active partner.

The COGs also have worked closely with Caltrans and UC
Davis on many technical activities. The UC Davis Information
Center for the Environment has supported the California
Partnership and has modeled scenarios and helped develop
performance measures for the Blueprint Process. The SJV
members have a history of working together on air quality
issues because they are part of the same regional air quality
basin. Modelers that have worked together across counties on
air quality issues also have joined efforts to work on the Blue-
print Process. These modeling partnerships have been a key fac-
tor to the success of a common set of performance measures.

The Blueprint Regional Advisory Committee is central to
the entire Blueprint effort. The committee has several pur-
poses: to make regional recommendations pertaining to the
creation of the San Joaquin Valley Blueprint, act as a cham-
pion of the final Blueprint vision, advocate its implementation
with local jurisdictions, and promote the regional strategies at
the state and federal levels. There also is a Blueprint Profes-
sional SJV Professional Planners Group consisting of regional
land use and other professional planners from each county
that provided a regional framework to develop the guiding
principles used in the community outreach and scenario
planning process. An interregional/intraregional/local partner-
ship called the Blueprint Learning Network helps coordinate
shared data and learning experiences about the megaregional
planning effort. The SJV Regional Policy Council, consisting
of two elected officials from each COG, made the final Blue-
print scenario recommendation based on county and regional
planning sessions.

Obstacles

Challenges lie in maintaining the bottom-up approach of
the Blueprint Process. The COGs have each engaged local
jurisdictions and decision makers in the Blueprint Process,
discussing a very challenging issue: local land use decision
making. While local jurisdictions are often weary of regional



plans that have implications for local decision making, the
bottom-up approach of the Blueprint Process has facilitated
a collaborative process. In the implementation phase, region-
wide plans will need to be analogous to the plans developed
by each county through the Blueprint planning process or
local jurisdictions could view the plan as top-down.

In addition, making the connection between the measures
in the Attainment Report and project funding decisions has
been challenging.

Intra-agency Scenario—Linking
Planning and Operations 
at a State DOT

Maryland DOT Transportation Trust Fund

Agency Name: Maryland DOT (MDOT)
Scale: Statewide
Application: Flexible funding

Description of the Program/Initiative

The Maryland Transportation Trust Fund is unique in that
it allows complete flexibility across modes in project prioriti-
zation and selection. There is no required funding level for
any given mode, thereby allowing the agency to select proj-
ects based on their impact to the network, regardless of modal
category.

Each county annually provides DOT with its Priority Let-
ters, outlining each jurisdiction’s top transportation prior-
ities for state funding. These project requests are then vetted
by the Secretary of MDOT, the Department’s Modal
Administrators, and the Maryland Transportation Author-
ity to determine which projects should be added to the Con-
solidated Transportation Plan (CTP). Projects are selected
based on their support of the objectives and goals set in
Maryland’s Transportation Plan, LOS, safety, maintenance
issues, how the projects may encourage economic develop-
ment, availability of funding, and the input received from
the public and local officials. The governor and secretary
make the final decision about which projects to include in
the CTP each year.

Description of Systems-Level Effort

The flexibility of the Maryland Transportation Trust Fund
enables a systems-level perspective, on a statewide basis, for
funding across all modes and jurisdictions. However, the
state lacks a process to link quantitative measures systemati-
cally to this process.

Performance Measures

MDOT tracks performance measures in its annual Attain-
ment Report. However, these measures are not linked to proj-
ect selection and funding.

Supporting Processes, Methods, and Conditions

Maryland transportation officials support the importance
of mode-neutral funding. By facilitating the bottom-up
approach of the project recommendations, they involve the
perspective of all levels of government.

Obstacles

Creating the connection between the measures in the
Attainment Report and project funding decisions remains a
challenge.

Oregon Transportation Plan

Agency Name: Oregon Department of Transportation
(ODOT)
Scale: Statewide
Application: Multimodal Assessments/Interagency Planning
Partnerships

Description of the Program/Initiative

The Oregon Transportation Plan (OTP) is the State of
Oregon’s long-range transportation plan. The OTP was orig-
inally developed in 1992 and the most recent update was
completed in 2004. The OTP provides a 20-year vision for the
Oregon DOT, identifies transportation system needs across
all transportation modes in the State, and provides an evalu-
ation of the level and type of investment appropriate for
transportation.

Description of Systems-Level Effort

This statewide effort looks at transportation system needs
across all transportation modes. Of note was the focus 
on analyzing and modeling the impacts of transportation sys-
tem operations investments relative to capacity investments.
The OTP included a detailed needs analysis for system oper-
ations, a white paper that identified the potential for oper-
ations to improve system performance in Oregon, and an
analysis of a future planning scenario called “Maximum
Operations” which assumed future state funding would be
put toward highway and transit operations. The state plan
attempted to provide a balanced analysis of different invest-
ment priorities—capacity expansion, operations, tolling—as
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well as the impact of alternative future scenarios—land use
change, declining revenue, and change in fuel prices.

Performance Measures

The OTP included a rigorous performance analysis of sev-
eral plan scenarios. Measures examined how much individual
performance measures were expected to increase or decrease
for a scenario relative to a baseline scenario. Specific perfor-
mance measures included

• Average delay,
• Travel time,
• Transportation costs relative to income,
• Employment and employment accessibility,
• Average trip distance,
• VMT per trip,
• Total land consumption,
• Land consumption relative to economic output,
• Transit accessibility, and
• Safety (crash) costs.

Supporting Processes, Methods, and Conditions

The OTP was developed by the Transportation Develop-
ment Division (TDD) of the Oregon DOT but had substan-
tial support from other divisions to estimate transportation
system needs and analyze scenarios. For the “Maximum
Operations” scenario, TDD and the ITS Office worked
closely together to define and analyze the scenarios. The
analysis for the OTP was generated primarily using the state
travel demand forecasting model, which is a sophisticated
planning tool that analyzes the relationship between trans-
portation, land use, and the economy.

Obstacles

The OTP presents a high-level analysis that convincingly
demonstrates that the Oregon DOT should invest more in
transportation system operations at a statewide level. How-
ever, translating that policy guidance into specific transporta-
tion projects poses a challenge.

74



75

Ackoff, R. L. (1974). Redesigning the Future: A Systems Approach to Soci-
etal Problems. John Wiley & Sons, New York.

Adams, L. H., Harrison, F. D., and Vandervalk, A. (2005). Issues and
Challenges in Using Existing Data and Tools for Performance Mea-
surement. Report of a Conference, Irvine, California, August 22–24,
2004. Second National Conference on Performance Measures (36),
pp. 131–140. Available at http://onlinepubs.trb.org/onlinepubs/
conf/CP36.pdf.

AASHTO. (1977). Manual on User Benefit Analysis of Highway and Bus-
Transit Improvements. Washington, D.C.

AASHTO. (2007). State DOT Performance Measurement Programs:
Select Examples. Available at http://knowledge.fhwa.dot.gov. Accessed
July 25, 2008.

Batty, D. (2001). NCHRP Report 450: Transportation Research Thesaurus
and User’s Guide. Transportation Research Board, Washington, D.C.

Bracaglia, F. (2005). NCHRP Web Document 79: Monitoring, Analyzing,
and Reporting on the Environmental Streamlining Pilot Projects.
Transportation Research Board, Washington, D.C.

Bremmer, D., Cotton, K. C., and Hamilton, B. (2005). Emerging Perfor-
mance Measurement Responses to Changing Political Pressures at State
Departments of Transportation: Practitioners’ Perspective. Transporta-
tion Research Board, Washington, D.C.

Brydia, R. E., Schneider IV, W. H., Mattingly, S. P., Sattler, M. L., and
Upayokin, A. (2007). Operations-Oriented Performance Measures for
Freeway Management Systems: Year 1 Report (No. FHWA/TX-07/
0-5292-1). Texas Transportation Institute; Texas Department of
Transportation, Austin, Texas; Federal Highway Administration.

Cambridge Systematics. (1999). Multimodal Transportation: Develop-
ment of a Performance-Based Planning Process. National Cooper-
ative Highway Research Program Project 8-32(2). Transportation
Research Board, Washington, D.C.

Cambridge Systematics. (2000). NCHRP Report 446: A Guidebook 
for Performance-Based Transportation Planning. Transportation
Research Board, Washington, D.C.

Cambridge Systematics. (2001). NCHRP Project 08-36, Task 07: Devel-
opment of a Multimodal Tradeoffs Methodology for Use in
Statewide Transportation Planning. Transportation Research
Board, Washington, D.C.

Cambridge Systematics. (2002). NCHRP Project 08-36, Task 11: Techni-
cal Methods to Support Analysis of Environmental-Justice Issues.
Transportation Research Board, Washington, D.C.

Cambridge Systematics. (2004). Transportation Impacts of Smart Growth
and Comprehensive Planning Initiatives. Prepared for American

Association of State Highway and Transportation Officials and Fed-
eral Highway Administration through National Cooperative High-
way Research Program Project 25-25(02).

Cambridge Systematics. (2005). NCHRP 7-15, Task 1.3: Cost-Effective
Measures and Planning Procedures for Travel Time, Delay, and Relia-
bility. Transportation Research Board, Washington, D.C.

Cambridge Systematics. (2007). NCHRP Research Results Digest 312:
Guide to Effective Freeway Performance Measurement. Transportation
Research Board, Washington, D.C.

Cambridge Systematics. (2009). SHRP 2 Report S2-C02-RR: Performance
Measurement Framework for Highway Capacity Decision-making.
Transportation Research Board, Washington, D.C.

Cervero, R., Murphy, S., Ferrell, C., Goguts, N., Tsai, Y. H., Arrington,
G. B., et al. (2004). TCRP Report 102: Transit-Oriented Development
in the United States: Experiences, Challenges, and Prospects. Trans-
portation Research Board, Washington, D.C.

Edwards, M. R., Peer, R. L., Lindner, E., and Klein, T. H. (2005). NCHRP
Report 542: Evaluating Cultural Resource Significance: Implementa-
tion Tools. Transportation Research Board, Washington, D.C.

FHWA. (2003). Economic Analysis Primer. Office of Asset Manage-
ment, FHWA-IF-03-032. Washington, D.C.

FHWA. (2008). Statewide Opportunities for Linking Planning and Opera-
tions: A Primer. Washington, D.C.

Forkenbrock, D. J., and Weisbrod, G. E. (2001). NCHRP Report 456:
Guidebook for Assessing the Social and Economic Effects of Transporta-
tion Projects. Transportation Research Board, Washington, D.C.;
University of Iowa, Iowa City.

Halfawy, M. R. (2008). Integration of Municipal Infrastructure Asset
Management Processes: Challenges and Solutions. Journal of Com-
puting in Civil Engineering, 22(3), pp. 216–229.

Harrison, R., Schofield, M., Loftus-Otway, L., Middleton, D., and West,
J. (2006). Developing Freight Highway Corridor Performance Measure
Strategies in Texas (No. FHWA/TX-07/0-5410-1). Texas University,
Austin; Texas Department of Transportation, Austin, Texas; Federal
Highway Administration.

Hendren and Meyers. (2006). NCHRP Project 08-36, Task 53 (02): Peer
Exchange Series on State and Metropolitan Transportation Planning
Issues. Meeting 2: Nontraditional Performance Measures. Trans-
portation Research Board, Washington, D.C.

ICF Consulting. (2005). Handbook on Integrating Land Use Consider-
ations into Transportation Projects to Address Induced Growth
(No. NCHRP 25-25/Task 03). Transportation Research Board,
Washington, D.C.

A P P E N D I X  C

References



Poister, T., and D. Van Slyke. (2001). Managing Change in State Depart-
ments of Transportation. National Cooperative Highway Research
Program Report SP20-24. Transportation Research Board, Wash-
ington, D.C.

Pratt and Lomax. (1996). Performance Measures for Multimodal Trans-
portation Systems.

Randall, J. E. (2007). NCHRP 03-81: Strategies for Integrated Operation
of Freeway and Arterial Corridors. Transportation Research Board,
Washington, D.C.

Rose, D. C., Gluck, J., Williams, K., and Kramer, J. (2005). NCHRP
Report 548: A Guidebook for Including Access Management in Trans-
portation Planning. Transportation Research Board, Washington,
D.C.

Shaw, T. (2003). Performance Measures of Operational Effectiveness for
Highway Segments and Systems. National Cooperative Highway
Research Program Synthesis 311. Transportation Research Board,
Washington, D.C.

TransTech Management, Inc. (2004). NCHRP Web Document 69: Per-
formance Measures for Context-Sensitive Solutions—A Guidebook for
State DOTs. National Cooperative Highway Research Program,
Washington, D.C. Accessed July 15, 2008. Available at http://trb.
org/publications/nchrp/nchrp_w69.pdf.

TRB. (2005). Performance Measures to Improve Transportation Systems:
Summary of the Second National Conference. August 22–24, 2004,
Irvine, California, Conference Proceedings 36. Transportation
Research Board, Washington, D.C.

TRB. (2007). Information Assets to Support Transportation Decision-
Making: Report of a Peer Exchange of State Transportation Organi-
zations. April 17–18, 2007, Kansas City, Kansas. Transportation
Research Circular E-C121. Transportation Research Board, Wash-
ington, D.C.

Venner, M. (2005). NCHRP Project 25-25, Task 10: Early Mitigation for
Net Environmental Benefit: Meaningful Off-Setting Measures for
Unavoidable Impacts. Transportation Research Board, Washing-
ton, D.C.

Ward, B. G. (2005). Measuring the Effectiveness of Community Impact
Assessment: Recommended Core Measures (No. FDOT BC353-28).
University of South Florida, Tampa; Florida Department of Trans-
portation, Tallahassee; Federal Highway Administration.

76

Kittelson & Associates, Urbitran, Inc., LKC Consulting Services, Inc.,
Morpace International, Inc., Queensland University of Technology,
and Nakanishi, Y. (2003). A Guidebook for Developing a Transit
Performance-Measurement System. Transit Cooperative Research Pro-
gram Report 88. Transportation Research Board, Washington, D.C.

Larson, M. C. (2005). Organizing for Performance Management. Report
of a Conference, Irvine, California, August 22–24, 2004. Second
National Conference on Performance Measures (36) pp. 99–120.
Available at http://onlinepubs.trb.org/onlinepubs/conf/CP36.pdf.

Lewis, D. (1991). NCHRP Report 342: Primer on Transportation, Produc-
tivity, and Economic Development. Transportation Research Board,
Washington, D.C.

The Louis Berger Group, Inc. (2002). NCHRP Report 466: Desk Reference
for Estimating the Indirect Effects of Proposed Transportation Projects.
Transportation Research Board, Washington, D.C.

Meyer, M. D. (1995). Alternative Performance Measures for Transporta-
tion Planning: Evolution Toward Multimodal Planning. Georgia Insti-
tute of Technology, prepared for the U.S. DOT, Report Number
FTA-GA-26-7000.

Meyer, M. (2001). Measuring That Which Cannot Be Measured—At
Least According to Conventional Wisdom. Report of a Conference,
Irvine, California, October 29–November 1, 2000. Performance Mea-
sures to Improve Transportation Systems and Agency Operations,
pp. 105–125. Available at http://www.trb.org/publications/conf/
reports/cp_26.pdf.

Pickrell, S., and Neumann, L. (2001). Use of Performance Measures in
Transportation Decision-Making. Report of a Conference, Irvine,
California, October 29-November 1, 2000. Performance Measures
to Improve Transportation Systems and Agency Operations: Sum-
mary of the Second National Conference, pp. 17–33. Available at
http://gulliver.trb.org/publications/conf/reports/cp_26.pdf.

Poister, T. H. (1997). NCHRP Synthesis of Highway Practice 238: Perfor-
mance Measurement in State Departments of Transportation. Trans-
portation Research Board, Washington, D.C.

Poister, T. H. (2005). Performance Measurement in Transportation:
State of the Practice. Report of a Conference, Irvine, California,
August 22–24, 2004. Second National Conference on Performance
Measures (36), pp. 81–98. Available at http://onlinepubs.trb.org/
onlinepubs/conf/CP36.pdf.



Abbreviations and acronyms used without definitions in TRB publications:

AAAE American Association of Airport Executives
AASHO American Association of State Highway Officials
AASHTO American Association of State Highway and Transportation Officials
ACI–NA Airports Council International–North America
ACRP Airport Cooperative Research Program
ADA Americans with Disabilities Act
APTA American Public Transportation Association
ASCE American Society of Civil Engineers
ASME American Society of Mechanical Engineers
ASTM American Society for Testing and Materials
ATA Air Transport Association
ATA American Trucking Associations
CTAA Community Transportation Association of America
CTBSSP Commercial Truck and Bus Safety Synthesis Program
DHS Department of Homeland Security
DOE Department of Energy
EPA Environmental Protection Agency
FAA Federal Aviation Administration
FHWA Federal Highway Administration
FMCSA Federal Motor Carrier Safety Administration
FRA Federal Railroad Administration
FTA Federal Transit Administration
HMCRP Hazardous Materials Cooperative Research Program
IEEE Institute of Electrical and Electronics Engineers
ISTEA Intermodal Surface Transportation Efficiency Act of 1991
ITE Institute of Transportation Engineers
NASA National Aeronautics and Space Administration
NASAO National Association of State Aviation Officials
NCFRP National Cooperative Freight Research Program
NCHRP National Cooperative Highway Research Program
NHTSA National Highway Traffic Safety Administration
NTSB National Transportation Safety Board
PHMSA Pipeline and Hazardous Materials Safety Administration
RITA Research and Innovative Technology Administration
SAE Society of Automotive Engineers
SAFETEA-LU Safe, Accountable, Flexible, Efficient Transportation Equity Act: 
 A Legacy for Users (2005)
TCRP Transit Cooperative Research Program
TEA-21 Transportation Equity Act for the 21st Century (1998)
TRB Transportation Research Board
TSA Transportation Security Administration
U.S.DOT United States Department of Transportation


	NCHRP Report 664 – Measuring Transportation Network Performance
	Next Page
	Previous Page
	===============
	Project Description
	Report Web Page
	===============
	Transportation Research Board 2010 Executive Committee
	Measuring Transportation Network Performance
	About the National Academies
	NCHRP Project 08-67 Panel
	Foreword
	Contents
	Chapter 1 - Introduction
	Purpose of the Guidebook
	Organization of the Guidebook

	Chapter 2 - Understanding Network Performance Measurement
	Network Performance Measurement Framework
	Introduction to the Scenarios

	Chapter 3 - Regional Scenario—Defining Community Goals Across Jurisdictions
	Scenario
	Case Studies
	Building Blocks

	Chapter 4 - Regional Scenario—Multimodal and Multistrategy Investment Prioritization
	Scenario
	Case Studies
	Building Blocks

	Chapter 5 - Peer-to-Peer Scenario—Multistate Partnership for System Operations
	Scenario
	Case Studies
	Building Blocks

	Chapter 6 - Peer-to-Peer Scenario—Megaregional Partnership to Address Growth
	Scenario
	Case Studies
	Building Blocks

	Chapter 7 - Intra-Agency Scenario—Linking Planning and Operations at a State DOT
	Scenario
	Case Studies
	Building Blocks

	Chapter 8 - Conclusion
	Summary of Building Blocks
	Summary

	Appendix A - Key Literature
	Appendix B - Detailed Case Studies
	Appendix C - References
	Abbreviations used without definitions in TRB publications

