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Introduction

FEDERAL REQUIREMENTS

Metropolitan areas with populations over 200,000—known as transportation
management areas (TMAs)—since 1991 have been required by the federal government
to have an ongoing Congestion Management Process (CMP). In TMASs that are
designated as ozone or carbon monoxide nonattainment areas, transportation projects
that add significant single-occupant-vehicle carrying capacity cannot be programmed for
federal funding unless the need for the project is analyzed and demonstrated by the
CMP. Since the EPA has designated the Boston region as a nonattainment area for
ozone, the CMP is especially significant for the future of transportation in the region.*

THE BOSTON REGION MPO’S CONGESTION MANAGEMENT
PROCESS

The Boston Region MPO has funded a Congestion Management Process (CMP) under
various names. Initially the Boston Region MPO called it the Congestion Management
System (CMS), a term used by the federal legislation, the Intermodal Surface
Transportation Efficiency Act (ISTEA) of 1991. Then for several years the MPO referred
to it as the Mobility Monitoring System (MMS). Since March 2009, based on the name
convention used in SAFETEA-LU and more recently MAP-21(the current federal surface
transportation legislation), the MPO has referred to it as the Congestion Management
Process. Over the years, additional facilities and services have been included in the
monitoring process, and methods for the collection and analysis of data have been
improved. In addition, since 1995, this process has become increasingly integrated with
the MPQO'’s planning processes and has become more Web-based.

! Environmental Protection Agency, “Currently Designated Nonattainment Areas for Al
Criteria Pollutants as of April 21, 2011,” available online at
http://www.epa.gov/oaqgps001/greenbk/ancl3.html (accessed June 14, 2011).
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Boston Region MPO Congestion Management Process

The CMP is an ongoing program. Its purpose is to develop strategies for the
management of congestion based on data acquired through system performance
monitoring, and to move those strategies into the implementation stage by providing
decision makers in the region with information on and recommendations for the
improvement of transportation system performance. The recommendations of the CMP
have an impact on the MPO'’s Long-Range Transportation Plan (LRTP), the Unified
Planning Work Program (UPWP), and the Transportation Improvement Program (TIP).

SOURCES OF CONGESTION

Congestion occurs when a transportation facility or service (for example, a roadway
segment, intersection, interchange, or transit vehicle) experiences a demand in terms of
vehicles or transit passengers that exceeds the space available. This results in
problems such as a reduction in roadway capacity, travel speed, bus seats, standing
space on buses or trains, and bicycle racks or parking spaces for motor vehicles at
rapid transit or commuter rail parking lots. However, in transportation planning, the term
“congestion” typically refers to roadways and is the result of a variety of causes, usually
grouped in the following four categories:

» Bottlenecks that occur at intersections, interchanges, and other locations where
processing capacity is reduced due to traffic signals; to traffic merging, diverging,
or weaving across lanes; or to special events, such as sporting events, festivals,
conventions, and concerts

» Weather events, such as snow storms
» Temporary capacity-reducing roadway conditions, such as work zones

» Crashes and other incidents that either partially block roadways or cause passing
motorists to slow down

The national distribution of these causes, as reported by the FHWA, is shown in Figure
INT-1. Nationally, 60% of all congestion is nonrecurring; it is caused by traffic incidents,
bad weather, work zones, poor signal timing, and special events. The remaining 40% of
congestion is recurring congestion, and is usually caused by bottlenecks.
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FIGURE INT-1: Distribution of the Sources of Congestion?

Although it is not clear how the Boston region congestion pattern compares to the
national pattern, it is useful to note several specific features that influence congestion
management and the quantity and duration of congestion in this region:

» Boston has a higher density of destinations and population than most U.S. central
cities, increasing the potential for congestion from roadway traffic approaching the
center, although it also has a rich transit system that serves that area. In addition
to radial travel toward Boston, the region experiences significant travel towards
satellite high-employment centers, resulting in circumferential travel and reverse-
commuting patterns, mostly done by automobile.

* The region is home to several large event venues, such as stadiums, that
generate considerable traffic.

» The region is home to many tourist attractions, generating considerable visitor
traffic in the public transit system and the pedestrian network, as well as on
roadways.

» This region is a mature urban area, where many roadways follow patterns and
designs that were laid out prior to the era of automobile use and in a time of much

> Source: Federal Highway Administration,
http://www.fhwa.dot.gov/congestion/describing_problem.htm (accessed January 16,
2012).
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lower population density, making infrastructure changes impossible in many
locations.

» Natural barriers in the region (for example, rivers, coastline, and some hills)
present challenges to mobility.

* Snow and ice have a significant influence on the region’s roadways during the
winter months.

However, the Boston region also has some strengths that present unique opportunities
for the management of congestion:

» The region has an extensive and well-used public transit network, consisting of
rapid transit, commuter rail, bus lines, and commuter ferries to transit stations.

* The region’s municipalities have a growing interest in bicycle accommodation,
including lanes, multi-use paths, and streets that are retrofitted with bicycle lanes
and “share the road” markings.

» The pedestrian-friendly old-city urban design, transit availability, and the high
population and employment density of dense urban areas such as Boston,
Cambridge, and Brookline make the urban core of the region very walkable at all
times of the day.

COMPARING THE BOSTON REGION TO OTHER REGIONS

Boston is one of the older major cities in the United States, located along the Atlantic
Ocean. The Boston region is also at the northern end of the Northeast Corridor, which
extends southwest to Washington, D.C. The Northeast Corridor goes through several
large, dense metropolitan areas along the East Coast that are connected by intercity rail
and bus transit. According to the 2010 U.S. census, the total population for this region is
over 44 million people. For a better understanding of congestion management issues in
a broader context, it is useful to compare the Boston region to other large metropolitan
regions in the United States.

Boston has characteristics similar to those of other East Coast cities. The Urban Core
subregion is very dense, and many residents in this part of the region rely less on
single-occupancy-vehicle travel than residents of other parts of the MPO region, due to
the availability of convenient public transportation service. The Boston region also
consists of some dense suburbs (inside of 1-95). Further out, the Boston region has
newer suburbs, which rely more on single-occupancy-vehicle commutes because of the
lower densities these areas typically have. More commuters in those areas have
circumferential work trips, which are often only feasible by automobile.
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Roadway Congestion

INRIX, a company that provides traffic information, travel services, and applications and
tools for traffic management, also periodically develops a National Traffic Scorecard.?
The current ScoreCard, published in April 2012, ranked the Boston region as having the
tenth-highest roadway congestion in the nation over the previous 12 months. This
ranking is slightly higher than Miami’s (12.8) and slightly lower than Chicago’s (13.3).
Boston has a lower INRIX index than many other Northeastern urban areas, such as
New York, Bridgeport, and Washington, D.C., but has a higher INRIX index than
Philadelphia, Baltimore, and Providence.

According to the Texas Transportation Institute’s 2010 Urban Mobility Report, in terms
of the total number of hours of travel delay experienced by auto commuters, the Boston
region was ranked tenth in the nation (119 million hours in 2009)—worse than the
Atlanta region (112 million hours) and better than the San Francisco-Oakland region
(121 million hours).*

In terms of the total number of hours of truck delay, the Boston region was ranked
twelfth in the nation (6.2 million hours in 2009). This is better than the San Francisco—
Oakland region (6.8 million hours) and slightly worse than the Seattle region (6.2 million
hours).

Public Transit®

The Boston region’s public transit system is a key function of the region’s transportation
network, and without it, automobile congestion would be significantly worse. The most
recent available average numbers of weekday unlinked transit passenger trips taken are
about 762,400 on the rapid transit system, 370,600 on the bus system, 133,300 on the
commuter rail system, and 4,372 on commuter ferries.® The entire MBTA system
provides slightly over 1.2 million trips per weekday.

® INRIX Traffic Scorecard, April 2012 (accessed online June 25, 2012).
Texas Transportation Institute, “Urban Mobility Report,” 2010.

Because the American Public Transit Association distinguishes between heavy rail
and light rail, statistics for the MBTA's rapid transit system separate the Green Line
and Mattapan High-Speed Line from the Blue, Orange, and Red lines. However, in
the remainder of this report, MBTA rapid transit is generally treated as a single
system.

American Public Transportation Association, APTA 2011 Q3 Ridership Report,
December 2011.
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Comparison of Public Transit Services

According to the American Public Transit Association, public transit services in Boston
compare to those of other metro regions as follows. The MBTA’s commuter rail system
is the fifth busiest in the nation, with slightly higher ridership than Philadelphia’s system
(SEPTA) and much lower ridership than Chicago’s main system (METRA) and the three
systems in the greater New York City region (New Jersey Transit, Long Island Railroad,
and MTA).

» Together, the Green Line and Mattapan High-Speed Line constitute by far the
busiest light rail transit system in the United States, with an average of 232,000
weekday boardings. This ridership has 60,000 more weekday boardings than San
Francisco’s Municipal Railway, which is the second-busiest light rail system in the
United States.’

» The Blue, Orange, and Red lines, with an average of 530,400 weekday boardings
for all three lines combined, constitute the fourth-busiest heavy rail rapid transit
system in the United States, significantly more heavily used than the San
Francisco Bay Area Rapid Transit (BART) system, and less heavily used than the
rapid transit systems of New York, Washington, D.C., and Chicago.

* The MBTA bus system is the seventh-busiest system in the nation, with 370,600
weekday boardings, just behind that of Washington, D.C., and ahead of San
Francisco’s Municipal Railway Service.

Other Modes

According to U.S. Census Bureau, for the years 2005 to 2009 an estimated 98,463
residents of the Boston Region MPO area commuted to work by walking, and 15,695
bicycled to work.? These statistics do not include trips taken by foot and by bicycle for
purposes other than commuting. Census estimates show that about 36% of workers in
the MPO region commute by means other than driving alone.

When comparing the Boston region to other regions, Metropolitan Statistical Areas
(MSAs), which are defined by the U.S. Office of Management and Budget and used by
the U.S. Census Bureau and other U.S. government agencies for statistical purposes,
provide a useful approximation of the boundary of the urban area. Although MSAs do
not necessarily have the same boundaries as MPO regions, they are similar in that they
cover an urban area that extends beyond city limits; in addition, data at the MSA level
are readily available from the Census Bureau. Compared to other large MSAs with over

" United States Census Bureau. American Community Survey data (last accessed
June 14, 2011).

8 United States Census Bureau, American Community Survey data (accessed June 14,
2011).
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one million workers, the Boston MSA, with a mode share of commuting by foot of 5.0%,
ranks second only to the New York City MSA. In terms of the percentage of workers
who commute by bicycle, the Boston MSA ranks sixth, with a mode share of 0.8%. This
is a higher percentage than the New York City, Philadelphia, Washington, D.C., and
Baltimore MSAs, but lower than the percentage in the MSAs of San Francisco, Seattle,
Minneapolis, Phoenix, and Portland, Oregon. In terms of the percentage of workers who
commute by carpooling, the Boston MSA ranks twenty-third among large MSAs (8.1%
of workers carpool, slightly higher than the New York City MSA and lower than the
Philadelphia, Baltimore, and Washington, D.C., MSAS).

THE CONGESTION MANAGEMENT PROCESS

The process model for congestion management recommended by the federal
government provides an outline for an objectives-driven, performance-based approach
consisting of eight actions:®

1. Develop regional objectives.

Define the CMP network.

Develop multimodal performance measures.
Collect data and monitor system performance.
Analyze congestion problems and needs.

Identify and assess strategies.

N o o s~ DN

Program and implement strategies.
8. Evaluate strategy effectiveness.

Figure INT-2 shows how this model is used by the Boston Region MPO, and also shows
the connections between the CMP and other elements in the MPQ’s transportation
planning process.

° Federal Highway Administration, “Congestion Management Process: A Guidebook”
(Technical report no. FHWA-HEP-11-011), April 2011, p. 9.
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CMP Tasks

Task 1. Develop Congestion
Management Objectives
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Long Range Transportation Plan (LRTP)

|
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|
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|

Task 4. Monitor System
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|
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3 Regional ITS Architecture and
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MPQ Planning
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Boston Region Congestion Management Process
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Links between the CMP and Other Planning Elements

The CMP interacts with many elements of the transportation planning process. The
essential functional elements of an MPO are indicated in orange in Figure INT-2, which
shows how the Boston Region MPO views the integration of the CMP with the overall
metropolitan planning process, as shown by Links A, B, C, and D. These linkages are
described in detail below.

Links A, B, and C show that the CMP is integrated with the LRTP, TIP
and UPWP

* “Develop CMP Objectives,” “Define CMP Network,” “Identify and Assess
Strategies,” and “Evaluate Strategy Effectiveness” are steps in the Congestion
Management Process that relate directly to the following elements of the LRTP:
visions and policies, application area, needs assessment, and strategy
development and evaluation. CMP performance monitoring is used in the needs
assessments for the LRTP.

* The “Identify and Assess Strategies” section of this document identifies possible
strategies that may be implemented. These strategies are mentioned in greater
detail later in this document. This section also provides input into the UPWP for
corridor studies and other planning studies, and, indirectly, into UPWP study
recommendations for the LRTP. Some of the recommendations yielded by CMP
monitoring of roadway, transit, and bicycle/pedestrian transportation studies for
the UPWP have to do with:

» Pedestrian access to transit

» Bicycle and pedestrian access to community centers

» Safety and operations programs for signalized intersections
» Bottleneck studies

* Arterial coordination

The entire CMP program is funded through the UPWP. The latest CMP work program
was updated to include monitoring of vehicle occupancy for future HOV system planning
and transportation demand management, the evaluation of additional intersections for
needs assessment for the LRTP, and the evaluation of projects and strategies
evaluations for an improved objectives-driven, performance-based approach.

“Programming and Implementing Strategies” relates to the CMP influence in the
selection of projects for funding in the TIP. Monitoring data from the CMP are used in
the evaluation of potential TIP projects and their prioritization for funding.

“Evaluate Strategy Effectiveness” evaluates the impacts or results of implementing the
strategies in the Boston region. This step receives input from TIP projects that have
been implemented in order to monitor their strategy effectiveness, which, in turn, feeds

CTPS 9



Boston Region MPO Congestion Management Process

into management and operations and other CMP recommendations for future LRTPs.
This step has not been implemented in its fullest, although the MPO has recently funded
the study “TIP Project Impacts, Before —After Evaluations,” completed in October 2012.

The following section describes some of the CMP-recommended studies that resulted in
evaluations of improvement strategies. Many of the recommendations from these
studies are already in various stages of design, implementation, and construction.

Multimodal Subarea Studies

The Lower North Shore Transportation Improvement Study, 2000
MetroWest Subregional Area Study, 2000
Traffic Congestion in the SouthWest Advisory Planning Subregion, 2002

Transportation Improvement Study of Routes 1A, 114, and 107, and Other Major
Roadways in Downtown Salem, 2005

Mid—North Shore Subregional Transportation Study, 2006
Belmont, Lexington, Waltham Subarea Study, 2009

Expressway Planning and Operations Studies

Feasibility Analysis of Safety and Operational Improvements at 11 Route 128
Interchanges, 2003

[-93/Southeast Expressway/Route 3 — Braintree Split, 2006

Safety and Operational Improvements for the 1-93/Route 24 Interchange, 2007
Newton Corner Rotary Study — Phase Il, 2009

Alewife Traffic Operations and Access Study — Phase I, 2009

Freeway Bottlenecks, 2009

Freeway Bottlenecks, 2011

Corridor Planning and Operations Studies

10

Route 138 Corridor Planning Study, 2001

Route 53 Corridor Transportation Plan, 2003

Route 28 Corridor Study, 2008

Route 60 Mobility Study: Malden and Medford, 2009
Route 126 Corridor Improvements Study, 2010

Boston Region MPO
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Arterial Intersections Traffic Operations Studies
» Signalized Intersection Study — North Suburban Planning Council, 2001

» Signalized Intersection Study — Minuteman Advisory Group on Interlocal
Coordination, 2001

» Signalized Intersections Study — SouthWest Advisory Planning Committee, 2001
» Signalized Intersections Study — South Shore Coalition, 2001

» Signalized Intersections Study — MetroWest, 2001

» Congested Intersection Study — Three Rivers Interlocal Council, 2002

» Signalized and Unsignalized Intersections Study — North Shore Task Force, 2003
» Safety and Operational Improvements at Selected Intersections, 2008

 Arterial Traffic Signal Improvements and Coordination, 2010

Transit Planning and Operations
« MBTA Bus Route 66 Arterial Improvement Study, 2001
* MBTA Transit Signal Priority Study: Arborway Corridor, 2008
 MBTA Route 1 Transit Signal Priority Study, 2011
» Strategic Visioning for MBTA Bus Service, 2011

Studies for Various Modes of Travel
* MassHighway Park-and-Ride Lot Status and Recommendations, 2003

» Improving Pedestrian and Bicyclist Access to Selected Transit Stations, 2005

Link D: CMP Connections with Regional Concept of Transportation
Operations and Boston Region Intelligent Transportation Systems
(ITS) Architecture

The current LRTP, Paths to a Sustainable Region (endorsed in September 2011),
includes management and operations (M&O) and ITS considerations by regional
corridor.*® The M&O strategies are consistent with CMP findings and with the needs
and strategies identified in the current LRTP. The following activities have been
undertaken:

19 Boston Region Metropolitan Planning Organization, Long-Range Transportation Plan,
Paths to a Sustainable Region, Chapter 4, "Transportation System Operations and
Management,” endorsed September 22, 2011.** MassDOT, Regional Transportation
Operations Strategy, Boston Metropolitan Region, March 2010.
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12

The MPQO'’s Transportation Improvement Program (TIP) for federal fiscal years
2013-16 includes funding for ITS projects along [-95 and [-495, including
expansion of fiber-optic cable, CCTV (closed-circuit television), VMS (variable
message signs), wireless sensor networks, and other communications
infrastructure.

The CMP has recommended several TSP (transit signal priority) studies in the
region, and funding has been identified for them. Several TSP studies have
already been performed, and the MBTA is considering recommendations for
implementation. Data from CMP monitoring, and from the MBTA'’s service
planning forms the basis for a strategy assessment of bus transit-signal priority.

The MPO staff has participated in a statewide effort to assess costs associated
with maintaining and operating the existing Federal Aid Highway System in the
Boston region.

MPO staff and MPO member agency representatives have participated in ITS
architecture updates since the first Metro Boston Early Deployment Plan for
Intelligent Vehicle Highway System (IVHS) was completed in 1994. It is expected
that MPO member agency representatives and staff will participate as
stakeholders in MassDOT's ITS Implementation Plan.

MPO staff has participated in a survey, managed by MassDOT Office of
Transportation Planning (OTP), of an electronic data-sharing program.

MPO staff is participating in the City of Boston—led effort to integrate
transportation data from a variety of sources, including CCTV and traffic detection
systems, into a dynamic database system.

CMP staff is making progress toward switching roadway speed monitoring to
vendor-provided speed data collected from various digital sources.

The UPWP has included studies on arterial and corridor traffic signal
improvements, including arterial signal coordination.

The TIP has called for technology and communications upgrades for the traffic
control center of the City of Boston, which is a member of the MPO.

In 2010, the MPO proposed that its Clean Air and Mobility program should fund a
traffic-signal retiming program for the City of Newton.

The LRTP’s visions and goals include support for ITS technology.

CMP staff has recommended that the current LRTP incorporate ITS
communication and technology needs and strategies from MassDOT's draft report

Boston Region MPO
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about the Metropolitan Boston 2010 Regional Transportation Operations
Strategy.™*

The eight steps of the Boston Region MPQO's Congestion Management Process are
described in detail in this document.

1 MassDOT, Regional Transportation Operations Strategy, Boston Metropolitan
Region, March 2010.
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