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1.0 INTRODUCTION

1.1 Purpose of Study

With increasing volumes of traffic using the Charlotte Region’s road network, and given the
persistent physical, financial and environmental constraints to the widening of major
highways, an emphasis on serving travel demand through innovative use of existing or
planned roadway capacity is ever more compelling. In 2004, the North Carolina Department
of Transportation (NCDOT) began to use roadway capacity more efficiently by implementing
high-occupancy vehicle (HOV) lanes along 10 miles of I-77 between Huntersville and
Charlotte, which represents the first and only HOV facility in North Carolina. Based on
public acceptance of this HOV facility, the Charlotte Department of Transportation (CDOT),
NCDOT, the South Carolina Department of Transportation (SCDOT) and other agencies in
the Charlotte region initiated an examination of existing and planned major highways
throughout a 10-county region to identify where Fast Lanes — HOV, high-occupancy toll
(HOT) or truck-only-toll (TOT) facilities — could improve roadway capacity.

Studies of similar Fast Lanes projects around the country showed that successful
implementation requires a thorough analysis of the technical, financial and institutional
feasibility of a managed lanes strategy. All three perspectives are important, and any
missing perspective can preclude successful study outcomes. The study provided
information for NCDOT, CDOT and other key stakeholders in the region so they could
assess corridor performance against criteria established for all three feasibility perspectives.

1.2 Organization and Content
The study’s final report includes the following:

f  Chapter 2, Study Approach, describes the two-phase process used to identify corridors
for potential managed lanes. This chapter includes the evaluation criteria used for
corridor screening.

f  Chapter 3, Results of Phase 1 and Phase 2 Analyses, summarizes the results of
screening all of the corridors considered in the study. This chapter also includes the
changes in person trip capacity and travel times along the corridors and segments which
advanced into Phase 2.

f  Chapter 4, Revenues and Costs, describes the annual revenues which could be
generated by HOT lane implementation along the corridors studied in Phase 2 for two
operating alternatives: 1) toll revenue maximization, and 2) minimization of aggregate
travel time costs. This chapter summarizes estimated capital, operating and
maintenance costs by corridor and segment to determine financial feasibility of individual
Fast Lanes projects.

f  Chapter 5, Next Steps, identifies what needs to be done by regional partners to advance
the planning and design of Fast Lanes improvements. The Charlotte Region Fast Lanes
Study represents the first stage in a series of technical, institutional and financial
analyses that will successively implement the regional managed lanes network.
Additional data and studies will be needed on a corridor-by-corridor basis to identify the
physical attributes and operational characteristics of each priority Fast Lanes corridor.
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Recommended phasing of improvements is intended to achieve the highest potential for
early success and to minimize impacts and risk associated with Fast Lanes
implementation.

1.3 Historical Context

In highly congested corridors where traditional strategies for improving mobility and roadway
capacity cannot address unmet demand, specially-designated lanes are often implemented
to more aggressively manage use of these lanes so as to improve roadway efficiency. This
strategy provides a choice to motorists who otherwise would have to deal with traffic
congestion. In the late 1960s, managed lanes began as restricted, often curbside lanes for
buses on streets and a few expressways. By the mid-1970s, carpools and vanpools, usually
with 3 or more persons, were allowed to use some dedicated lanes, which were termed
HOV lanes. In the late-1980s, changes in federal policies allowed local governments to
open HOV lanes to carpools with two or more persons. By the mid-1990s, congestion
pricing was tested on several HOV lanes, and the term high occupancy toll (HOT) lane
originated. There are currently over 2900 lane-miles of HOV or HOT lanes on freeways in
North America plus a wide number of lanes primarily reserved for buses on arterials.
Practically all HOV or HOT lanes are located in highly congested metropolitan areas where
they provide a travel time advantage over adjacent lanes.

While the term “managed lanes” is often applied to a broad range of strategies targeted at
ensuring “free flow” conditions along a portion of the roadway, the term has many locally
accepted acronyms and evokes different meanings and connotations depending on location
or individual project. There is presently no nationally recognized definition of managed
lanes. The Federal Highway Administration (FHWA) offers the following definition:

“Managed lanes offer an enhanced operational condition within separated lanes,
which result in outcomes such as greater efficiency, free-flow speeds or reduced
congestion.”

In this study, lanes that allow HOV, HOT or other types of designated vehicles will be called
managed lanes or Fast Lanes where appropriate in the context of the discussion; however,
the terms HOV or HOT lanes may also be used.

1.4 Managed Lanes Concepts

The following treatments could be considered managed lanes if they are designed and
operated to provide an assured travel condition over adjacent lanes:

HOV lanes

HOT lanes

TOT lanes

Value priced lanes

Express or special use lanes and roadways
Bypass lanes, primarily for commercial vehicles

= —a _—a _—_a _—_a _a

Figure 1-1 shows the entire menu of management options that exist under the umbrella of
managed lanes.
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Figure 1-1: Types of Managed Lanes
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1.4.1 HOV Lanes

Most managed lanes over the past 30 years have been designated as HOV lanes with
eligibility for carpools and vanpools. The following definition for HOV facilities explains the
purpose of these managed lanes:

HOV Facility: A lane or roadway dedicated to the exclusive use of specific high-
occupancy vehicles, including buses, carpools, vanpools or a combination thereof,
for at least a portion of the day.

By offering a reserved lane for multi-person vehicles, HOV lanes emphasize person
movement rather than traditional vehicle movement, thus improving the roadway’s ability to
move more people in fewer vehicles (Figure 1-2). This approach only works when an
assured level of service in the HOV lane is preserved and time savings that encourage
mode shifts to transit, vanpooling and carpooling are realized. To provide this benefit, the
dedicated lanes are managed at a vehicle flow rate that is below traditionally defined lane
capacity so that the lane does not become congested. HOV facilities enable transportation
agencies to better manage freeway capacity and offer an alternative to congestion. When
operated and managed at a high level of service, HOV lanes save peak-period travel time
over adjacent mixed-flow lanes and have a theoretical capacity to move substantially more
commuters than general use lanes during peak demand periods when priority must be
assigned to the highest and best use. During these periods, HOV lanes provide significant
benefits to those choosing to ride a bus or travel in a vanpool or carpool.
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Figure 1-3 shows the cities in the United States where HOV lanes are in operation.

Figure 1-2: Example HOV Lane

The primary tools used to manage HOV lane use are eligibility and access. Eligibility
restricts lane use to vehicles with a minimum number of persons traveling in each vehicle.
Access has sometimes been restricted to specific access or egress points in order to
manage demand and promote better traffic flow.

HOV lanes make the most sense when:

Adjacent general-purpose lanes are heavily congested during peak periods.
Sufficient demand exists among transit and rideshare users to justify a dedicated lane.
Travel benefits are enough to cause solo commuters to shift to transit or ridesharing.

Resources are limited for expanding roadway capacity to meet future demand
conventionally.

Analysis of HOV lanes has shown that they can have a positive impact on corridor transit
and rideshare use. Various before/after studies have shown that about 40 percent of HOV
users come from previous carpoolers who have shifted from adjacent lanes or other routes
into the HOV lane (called “spatial shifts”); another 40 percent are newly formed carpools and
vanpools and transit riders who previously drove alone (called “mode shifts”); and the
balance were new trips in the corridor often created because the dedicated lane provided a
superior way of commuting. These shifts in trips often changed the nature of lane use and
commuting in the corridor.

= —a —a _—a
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Figure 1-3: Locations of Existing or Proposed Managed Lanes
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1.4.2 HOT Lanes

While many HOV projects are adequately used, some are not, leaving space for others to
use the lanes. In some instances HOV demand outpaces lane capacity, potentially requiring
increasing minimum occupancies of three persons per vehicle. In both cases, adding
pricing to an HOV lane, creating a HOT lane, can help regulate demand better by either
permitting others to use the lane or pricing some out. HOT lanes are derived from the
concept of congestion pricing, which recognizes that the value of travel-time savings will
vary for trips at different times and places and that these trips have different values for
different individuals. These different values of time carry a real and perceived value of time-
savings at the particular moment for commuters. Depending upon that self-identified value
of time, commuters may elect to purchase their way into an non-congested roadway (saving
time) or choose to remain in the general-purpose lanes (saving money), thus providing a
commute choice.

HOT Facility: An HOV lane or roadway in which electronic pricing is applied in
conjunction with eligibility preference given to buses, vanpools and perhaps carpools
to give others a travel option to use the lane. Others may include solo motorists or
lower-occupancy carpools.

The advent of electronic pricing started in the 1990s. In parallel with the growth in HOV
lanes, improved technology quickly transformed the means by which tolls could be collected
on toll roads worldwide. Electronic toll collection through the use of transponders located in
the windshields of vehicles eliminated the need to stop and pay tolls through a conventional
toll plaza.

HOT lanes offer one possible means of addressing mobility needs and helping ensure the
long-term availability of HOT lanes for improved person movement. Transit buses and
carpools are typically allowed to continue to use the HOT lanes for free. The toll value is set
so that “free-flow” level of service for the lanes is not degraded, or the charge is maintained
high enough to reflect parity with the prevailing transit fare in a corridor. Figure 1-3
indicates where HOT lanes currently exist or are proposed.

HOT lanes make the most sense when:

f The HOV facility’s adjacent general-purpose lanes are heavily congested during peak
periods.

f Significant excess capacity exists on the HOV facility, even at its peak utilization, or
significant excess capacity will be created by raising restrictions on HOV lanes that are
overloaded.

f Resources are limited for either expanding roadway or transit capacity.
f  The public is concerned by low utilization of the HOV lanes.
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