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Executive Summary

Texas’ success at attracting people and jobs, while beneficial from an overall economic
perspective, has resulted in great demand on the state’s roadway infrastructure. This is
particularly true in the state’s major urban areas, but smaller urban areas and major intercity
corridors are also starting to see the adverse effects of not having enough roadway capacity to
accommodate demand. This issue manifests itself in the form of traffic congestion and associated
speed declines and travel delays. In some cases, congestion may also lead to increases in
vehicular incidents.

Congestion is a result of demand (in the form of travel by personal and commercial vehicles)
exceeding the supply of the roadway (in the form of available lane miles) and the use of
alternatives to driving, such as transit, walking, and telecommuting. In certain locations, capacity
can be added to increase the supply of available roadway space. However, many congested
roadways consist of some form of pavement across almost all of the right of way and/or are
located adjacent to businesses and neighborhoods. Sufficient funding is often not available to
meet capacity expansion needs. Transportation agencies are increasingly looking at alternatives
to capacity expansion to address congestion.

What Is Congestion Pricing?

Congestion pricing is a concept that seeks to address three of the underlying causes of congestion
and issues associated with it:

e A lack of economic incentives to alter travel behavior to less congested periods of the
day.

e A lack of travel alternatives for those with a high value of time.
e A lack of economic incentives to take alternate modes such as transit or carpooling.

Congestion pricing generally takes the form of a toll or fee that varies based on the level of
congestion in order to access transportation infrastructure. Fees for access may be fixed on a
schedule or vary dynamically in response to actual volumes, with the result being fees that are
higher during periods of the day when demand for those facilities is highest. It is an approach to
leveling demand, say economists, much like pricing peak electricity or water usage. Thus,
congestion pricing addresses the first cause of congestion by imposing higher travel costs during
periods of peak congestion, providing a direct economic incentive to travel when there is less
traffic.

Congestion pricing on highways is most often applied in a managed lanes context, meaning it is

applied on separate lanes that are adjacent to general-purpose lanes. These priced lanes generally
feature access restrictions—only certain types of vehicles (such as carpools, transit vehicles, and
those paying the toll) can enter the lanes. Thus, congestion pricing as applied in a managed lanes
context also addresses the two other causes of congestion:
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e By providing a congestion-free alternative, managed lanes allow those with a higher
value of time to access a faster travel alternative for a price, removing them from general-
purpose traffic.

e By providing preferential access to certain vehicle classes like carpools and transit
(modes that increase the person throughput of a corridor without increasing the number
of vehicles), managed lanes provide a travel time incentive to choose alternatives to
driving in a single-occupant vehicle (SOV).

Study Purpose

This report examines congestion pricing as it is applied on managed lanes facilities within Texas
as well as the rest of the United States. It presents:

e A general discussion of the state of the practice in congestion pricing and managed lanes.
e Anoverview of challenges facing the implementation of pricing.
e A description of how the concept has been implemented and evolved in Texas.

This report features five case studies of congestion pricing on managed lanes, two of which are
in Texas, with a focus on how those systems were developed, how they are structured from a
pricing perspective, and how public acceptance has been addressed.

Use of Congestion Pricing in Texas—1996 to Present

Congestion pricing was first applied in Texas in 1996 as a congestion mitigation strategy for
high-occupancy vehicle (HOV) lanes in Houston. Since then, it has been used as a tool for
managing traffic within 10 corridors across the state, with several more set to open in the coming
years.

Currently, congestion pricing applications can be found on six roadways in Houston, one in

El Paso, and numerous roadways within the Dallas/Fort Worth region. In fact, within the next
few years, the Dallas/Fort Worth region will feature the nation’s largest network of congestion-
priced facilities. As of April 2016, construction is ongoing for congestion pricing projects
including the Loop 1 MoPac Express Lanes in Austin, I-35E Express between Dallas and
Denton, and 1-35W North Tarrant Express in Fort Worth. Construction will soon start on the
SH 288 Toll Lanes in Houston.

As of the date of this report, all facilities with congestion pricing that operate in Texas (with the
exception of the César Chavez Express Toll Lanes in El Paso) offer carpool discounts and free
transit access. The only facilities that currently use a dynamic pricing schedule, where tolls are
set based on actual traffic, are found in the Dallas/Fort Worth area. All other current Texas
facilities operate on fixed, time-of-day-based pricing schedule.




The ability of agencies in Texas to apply congestion pricing has been facilitated by the continual
development and refinement of state legislation although congestion pricing itself has not been
the sole focus of that legislation. For example, while public toll roads have been in existence in
Texas since 1957, it was not until 1997 that the Texas Legislature granted the Texas Department
of Transportation (TXDOT) the ability to collect tolls on one or more lanes on a state highway
including HOV lanes. This essentially provided the opportunity to develop high-occupancy toll
(HOT) lanes, the same type of highway facility that congestion pricing is most commonly
applied to in the United States. Subsequent legislation enabled comprehensive development
agreements (CDASs), which allowed for significant private-sector investment in the design,
construction, and operation of toll facilities.

In 2003, the Texas Legislature explicitly defined exclusive lanes as “a lane of a highway or
segment of a highway the use of which is restricted to one or more classifications of motor
vehicle” (78th Texas State Legislature, HB 1208). That legislation requires at least two general-
purpose lanes or another multilane facility be adjacent to the exclusive lane(s) for use by other
vehicles, and that the facility must operate with the objectives of enhancing safety, mobility,
and/or air quality. In 2007, the Texas Legislature further defined a managed lanes facility, which
may include a congestion pricing component, as one that “increases the efficiency of a
controlled-access highway through various operational and design actions and that allows lane
management operations to be adjusted at any time” (80™ Texas State Legislature, SB 792). This
definition includes HOV lanes, SOV express lanes, tolled lanes, priced lanes, truck lanes, bypass
lanes, dual-use facilities, or any combination of those facilities.

In recent years, legislation has focused on refining and, in some cases, limiting the ability of
transportation agencies to develop, operate, and finance priced facilities. In 2011, the legislature
implemented a freeze on general CDA authority but opted to authorize CDAs for specific priced
facilities on a project-by-project basis. Recently authorized CDA projects with a pricing
component include the I-35E managed lanes project, the North Tarrant Express project, the

SH 183 managed lanes project, the Northwest Freeway managed lanes project on US 290, and
the MoPac improvement project in Austin.

The performance of priced managed lanes in Texas can be measured by the goals each project set
out to accomplish. For example, pricing on managed lanes may be implemented with the goals
of:

e System management: Agencies may implement pricing to improve the operation of the
facility by ensuring higher speeds, greater throughput, and better reliability.

e Environment: Agencies may implement pricing to manage travel demand to achieve
regional air quality goals by reducing the time spent idling in congestion and improving
traffic flows.

e Revenue generation: Facilities may operate with the objective of generating revenue
either for future capital investments or maintenance and operations on existing facilities.




From a revenue perspective, priced lanes in the Dallas/Fort Worth region have shown themselves
to be successful financing mechanisms as the region continues to expand its existing priced lanes
network. When measured against typical traffic performance measures, managed lanes provide
more throughput and lower travel times than non-priced lanes, and may actually improve travel
time and throughput on adjacent non-priced lanes. Since opening in 2014 and 2015, the North
Tarrant Express (NTE) TEXpress and the LBJ TEXpress in the Dallas/Fort Worth region have
resulted in improvements in general-purpose traffic on both facilities. Speeds for the adjacent
general-purpose lanes near the NTE TEXpress are around 7 percent higher compared to when
construction began, and average speed has increased for the general-purpose lanes abutting the
LBJ TEXpress Lanes by 10 to 15 percent since opening.

Public Reaction to Congestion Pricing

While there are over 20 priced managed lanes in operation in the United States, and in spite of its
operational efficiencies, congestion pricing applications can be difficult to implement. One of the
biggest challenges is public acceptance:

e Travelers, in general, are opposed to paying more for travel, and congestion pricing levies
new charges on top of what the public is already paying for infrastructure.

e Pricing in the general sense is complex to communicate to the public and stakeholders but
becomes even more complex in actual application within a highway environment. Users
of priced facilities must abide by specific requirements for toll accounts, understand how
toll rates are set, understand how eligibility to use the lanes is determined, be aware of the
times of day of operation, and know where they can enter and exit the facility.
Additionally, different priced facilities often have different goals, resulting in different
operational policies. This further complicates the system from a user perspective,
particularly if operational policies differ within the same region.

e Pricing may be viewed as regressive for low-income drivers or burdensome on
populations that do not have many non-priced alternatives, raising concerns about equity.

The case studies show that equity concerns can be addressed in a number of ways. The Los
Angeles County Metropolitan Transportation Authority runs a low-income assistance plan that
allows qualifying Los Angeles County residents to receive a one-time $25 credit and have
monthly account maintenance fees waived. Other facilities provide free access to transit vehicles
and carpools, and many operate with the express purpose of improving transit operations. For
example, Houston maintained preferential access for carpools when existing HOV lanes were
converted into HOT lanes. Additionally, the Metropolitan Transit Authority of Harris County
coordinates a park-and-ride system consisting of 29 lots with more than 33,000 parking spots and
a wide array of vanpool and carpool options in the region. Many facilities were designed to
provide direct ramp connections to these facilities to ensure these vehicles have priority access.




Introduction

Traffic congestion is a recurring issue that restricts mobility in many urban areas within Texas
and throughout the United States. Congestion leads to increasing delays for travelers, greater fuel
consumption, and worsening air quality, and in some cases may contribute to increases in
vehicular incidents. Congestion is caused when vehicle demand for roadway space exceeds the
available capacity or when transportation systems cannot otherwise accommodate demand. In
other words, when there are too many vehicles on the roadway, speeds decrease. Slower speeds
reduce the effective capacity because slower-moving traffic moves fewer vehicles than faster-
moving traffic. Thus, congestion becomes a self-perpetuating problem as performance continues
to spiral down once speeds start dropping.

From a very high level, congestion can be viewed in simple economic terms as demand (in terms
of vehicular travel) exceeding supply (in terms of roadway capacity). However, from an
economist’s viewpoint, there are additional contributing factors. For example, basic economics
assume that the consumers know the cost of the product they are purchasing. However, travelers
rarely know the actual cost of a particular trip. They assume the direct, observable cost of travel
(e.g., gas prices) is the same for peak-period trips as for off-peak trips. However, what travelers
do not fully realize is that each additional vehicle on the roadway increases congestion and travel
costs for other drivers in terms of delay and increased fuel consumption due to stop-and-go
traffic. Drivers have little monetary incentive to take trips during less congested times of the day.
Furthermore, not all drivers have the same value of time (VOT). VOT essentially means that
people place a monetary value on their time and that those with a higher VOT are willing to pay
more to save time. Most roadways have no mechanism for those with a high VOT to get
improved service. A highly congested highway thus represents a mixture of high- and low-value
trips, with few monetary incentives for drivers to alter their travel patterns to improve efficiency.

The Concept of Congestion Pricing

Congestion pricing is a concept designed to improve the flow of traffic by charging a price (or
toll) that varies by congestion level or time of day. The price may be applied on specific/separate
lanes within a roadway or may be applied over all lanes on a facility/corridor. The price is most
often applied on managed lanes facilities, which are separate from general-purpose lanes and
feature restricted access and eligibility requirements.

Under a congestion-pricing-based system, periods of the day with higher levels of congestion
have increased tolls, which are meant to discourage low-value trips, thus lowering demand for
roadway space and helping keep the flow of traffic moving. So, at a very high level, congestion
pricing works much like basic economics would dictate: as demand increases, so does the price.
However, congestion pricing also addresses the more detailed economic drivers of congestion.
For example, drivers with a very high VOT that need to reach their destination on time have the
option, under a congestion pricing regime, to use the priced facility at a higher toll but receive
the benefit of a faster and more reliable trip. Drivers with a lower VOT can simply avoid the
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roadway and elevated price by choosing to travel during a less congested time of day, using less
congested routes, sharing rides, taking transit, or telecommuting. Some agencies may seek to
actively encourage people to use these alternate modes, and may therefore give discounts for
access to priced facilities to carpoolers or provide free access to transit vehicles. This has the
effect of removing SOVs from the road while increasing the average number of occupants in the
remaining vehicles.

Challenges of Congestion Pricing

In theory, congestion pricing can be effective at improving roadway efficiency because the price
for travel better accounts for the external costs of that travel. Drivers (and the public at large)
have limited to no awareness of the true costs of congestion, so direct pricing based on
congestion levels helps send signals to drivers about the cost of their trip, enabling them to make
more informed decisions regarding their transportation options.

However, in practice the application of congestion pricing can be problematic. Drivers in general
do not support paying more for travel, and congestion pricing levies additional costs on drivers.
This means that transportation agencies looking to apply congestion pricing are likely to
encounter significant public resistance. This is particularly true if pricing is applied on an
existing roadway that the public views as having already been built and paid for using traditional
tax-based funding. Furthermore, the public may not readily see the benefits of pricing and may
be adversely impacted, particularly if congestion pricing is implemented on a lane previously
dedicated to high-occupancy vehicles (HOVS), as is often the case.

There is also the potential for significant equity concerns with congestion pricing, just as with
any form of tolling. Tolling and pricing systems do not generally vary the price for access based
on the income of the driver. Therefore, depending on travel patterns, tolling systems may be
income regressive.

Additionally, the public may have concerns about transparency and the use of revenues from
priced facilities. Pricing in general is often promoted on the user-pays principle, meaning that
those who use a facility are the ones who shoulder the burden for its funding. This implies that
revenues generated will be used to maintain and improve service on those facilities/corridors that
generated the revenue. Therefore, agencies implementing a congestion pricing system may find
themselves under heightened scrutiny about how revenues are used.

The performance of facilities that have a congestion pricing element depends greatly on the
operational policies driving the posted price for access. If price is not properly set, then the
priced facilities themselves may get congested, or they may be underused.
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General State of the Practice

Congestion pricing is applied throughout the United States in a number of ways. For example,
congestion pricing systems are currently found on:

e HOV lanes, which are typically called HOT lanes after pricing is added.
e Express lanes, which are new priced lanes alongside freeway lanes.

e Paid parking systems.

e Entirely new highway facilities.

Appendix A provides a comprehensive list of congestion pricing projects outside Texas.

HOT Lanes

HOT lanes are a type of managed lanes facility that permits SOVs to access lanes or facilities
that were previously restricted to HOVs and/or transit vehicles. In general, SOVs are allowed to
access the lanes by paying a toll, while transit vehicles and HOVs (carpools) continue to have
free access or a reduced toll.

In some areas, the decision to convert an HOV facility to a HOT facility was made because the
existing HOV facility was underused. By allowing SOVs to enter the lanes with a congestion
priced toll, agencies are able to make the most of their capacity without degrading travel
conditions for their HOV and transit users.

Other regions have had the opposite issue and converted from HOV facilities to HOT facilities
because their HOV lanes were overused. In these cases, not all HOVs are allowed to use the
lanes for free. For example, carpools with only two people may have to pay a toll, while carpools
with three or more and transit vehicles are allowed to use the lanes for free. For these types of
facilities, carpools are often required to have a tolling transponder, regardless of whether they are
using the facility for free or not.

An example of a HOT lane facility is the I-10 Katy Freeway Managed Lanes in Houston, shown
in Figure 1. In the figure, a two-lane HOT facility operates to the right of the white pylon line,
and the general-purpose lanes are to the left of the pylons.
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Photo credit: Chuck Fuhs
Figure 1. 1-10 Katy Freeway Managed Lanes.

Express Lanes

Express lanes are newly constructed one-, two-, or three-lane facilities located alongside freeway
lanes that price all (or a great majority) of travelers, including carpools. Express lanes are often
constructed as a means of building new capacity quickly because construction of the lanes can be
financed upfront with bonds backed by future toll revenues. However, in some cases tolls may
only cover a portion of the overall cost of the facility, meaning that other funding and financing
mechanisms must be sought, such as loans or lines of credit from federal sources. The tolling
component itself and the bonds issued against future toll revenue are generally the central
financing mechanism that makes these types of projects feasible. Congestion pricing serves the
dual goals of offsetting the construction costs while also managing demand.

Other Facilities

Most applications of congestion pricing in the United States take the form of priced lanes on
existing highway facilities, but there are other examples. Bridges and entire freeways (all lanes
across a highway) have implemented congestion pricing and varied toll rates. A notable example
of all-freeway congestion pricing is the SR 520 Bridge in Seattle. Parking systems, such as SF
Park in San Francisco, California, and LA Express Park in Los Angeles, California, have
integrated concepts of congestion pricing to manage parking demand. In these situations, the
price to park varies in response to demand, with periods of higher demand having a higher cost.

Congestion Pricing Strategies

Congestion pricing projects typically employ one of two pricing strategies in response to
congestion:

o Afixed time-of-day price schedule: A facility with fixed time-of-day pricing varies the
toll by a preset, established schedule of times. Tolls are highest during periods of high
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congestion. Historical traffic conditions and past performance reports help to establish
rates for a fixed, time-of-day schedule, not real-time or current-day observations. If
revenue generation is a goal for a facility, rates are set to generate desired revenue and
adjusted on either a periodic or annual basis. The correlation to actual day-to-day traffic
demand can be closely mimicked according to a schedule, and drivers clearly know what
they will be charged at a given time.

e Dynamic pricing: In contrast, a dynamically priced facility varies the toll price by
considering real-time traffic conditions. An operator, a traffic management center, or an
algorithm embedded within the tolling system adjusts the toll rate every 5 to 15 minutes.
Toll rate changes consider the volume of vehicles, travel speeds, crash incidents, and
weather conditions. Travelers are informed of toll rates through dynamic message signs
placed prior to entrances to the facility. This strategy is truly responsive to changing
conditions but can be initially confusing to motorists. Dynamically priced facilities
typically require a greater investment of personnel and infrastructure to be successful as
opposed to those facilities with a fixed time-of-day toll schedule. This is because
dynamically priced systems must be monitored continually to adjust price in response to
demand, meaning that sensors and video systems have to function optimally to provide
operators reliable information for changing real-time toll rates. This requires greater
investment in maintenance and personnel (1). Dynamic tolls are also more difficult for
the driver to predict but better account for the cost of congestion.

HOT and express lanes use both fixed time-of-day schedules and dynamic pricing. Almost all
facilities that implement congestion pricing for parking spaces and for entire roadways use a
fixed time-of-day schedule.

Public Acceptance Issues

Comprehension of Pricing Policies

Public acceptance is a major issue in congestion pricing facilities. Pricing itself can be complex
to communicate to the public and system stakeholders, but enabling the broad understanding of
pricing within a highway context is even more complicated. For example, users of priced
facilities are required to abide by specific requirements for toll accounts, understand whether
tolls are on a fixed schedule or dynamic, be aware of hours of operation for facilities and access
locations, and know whether they qualify for exemptions and discounts.

The situation is further complicated by the fact that similar facilities can have different goals and
operating objectives, such as congestion management versus revenue generation, thus leading to
different operating policies. Knowing how different managed lanes operate can be a daunting
task for drivers traveling between major urban areas, and if differing operational policies are
used within the same urban area, even more complexity is introduced.
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Communication

The ways pricing is communicated (or described) can vary significantly between facilities. Some
facilities followed a broad public outreach campaign that presented consistent messaging across
wide and diverse audiences. Other facilities targeted specific efforts to select groups and
stakeholders, with messages tailored to different interests.

Many successful pricing projects have used a broad engagement process involving planners,
public officials, decision makers, affected parties, and stakeholders. The experiences from these
projects show that any number of factors can contribute to differences in the specific content and
target audience for outreach efforts. The factors influencing agency communication on pricing
can include:

e Perceptions of established and successful pricing systems in the area (or lack thereof).
e Perceptions of project performance.

e Perceptions of safety.

e Perceptions of regional congestion.

e Perceptions of equity impacts.

e Perceptions of where excess revenue is spent.

e Perceptions of agency trust, accountability, and transparency.

Equity

In spite of the diversity of methods and messages employed by agencies to communicate pricing
concepts, one of the most consistent issues that arises and must be addressed is that of equity. As
previously noted, equity concerns may arise from a number of issues, including perceptions that
tolling is regressive, perceptions of unfair taxation of previously free roads, and use of revenues.
HOT lanes are among the most mature of U.S. congestion pricing applications, and agencies
implementing HOT lanes have developed a variety of measures and policies to address the
concerns of specific groups as well as the public at large. Table 1 provides a summary of
frequently mentioned equity concerns and the typically associated approaches agencies have
used to address these concerns.
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Table 1. Public Concerns with Congestion Pricing.

Public Concern Operational Approach or Response

Congestion pricing is unfair Travelers have the choice to pay for access to the facility
and regressive to low-income | and are provided non-toll alternates
travelers Travelers are provided free or discounted access to transit,

or free or discounted access to carpools/vanpools
Revenues from the facility are used for transit

enhancements
Pricing on a previously free The current transportation funding system is unsustainable
highway is unfair; taxes and unable to meet highway needs

already paid for the highway Revenues generated by pricing are used exclusively for
improvements and development within the priced corridor
Non-tolled parallel lanes remain available for travel
Congestion pricing amounts to | Pricing is a mechanism that improves service for everyone
gouging drivers when they Pricing allows more efficient use of a limited resource
most need to travel

In order to be effective at addressing public concerns, these messages and policies require that
agencies show how pricing achieves these promises. Agencies with the most successful pricing
applications are generally able to empirically show that pricing has improved the transportation
system, revenues are being used appropriately, and other system objectives (such as transit
improvement) are being met. Unfortunately, these data are not always available. In this report,
system performance data are provided when available. However, a key takeaway from the lack
of available performance data is that there is significant room for improvement in how
transportation agencies track and report system performance data to system stakeholders and the
public.

In This Report

This report summarizes recent congestion pricing applications in the United States with a special
focus on Texas. This introductory section discusses:

e The benefits and challenges of pricing.

e The state of the practice in congestion pricing and managed lanes.
e An overview of congestion pricing strategies.

e The public acceptable issues facing the implementation of pricing.

The next section describes how congestion pricing was implemented and evolved in Texas.

Additionally, the case studies provide insight on how the congestion pricing concept was
communicated to the public based on the specific circumstances of the region or project.

The last section concludes with a summary of key findings.
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Congestion Pricing in Texas

Projects in Texas

Texas has experience with congestion pricing projects dating back to 1998. The first examples
were HOT lane projects implemented on select corridors within urban regions. Table 2 contains
information on congestion pricing applications within Texas. Appendix B provides additional
detail on these projects.

Table 2. Implemented Congestion Pricing Projects in Texas.

Project Title Start Location Pricing Revenue Free/Discount
Date Schedule Generated for Carpools
I-10 Katy Freeway 2009" Houston Fixed $17.4 million (FY | HOVs with two or
Managed Lanes time of day 2015)2 more passengers
(HOV2+) free during
peak
Metropolitan Transit 2012° Houston Fixed $6.6 million HOV2+ free outside
Authority of Harris County time of day (FY 2014)* peak hours (HOV3+
HOT Lanes: rule during select
US 290 NW hours)
US 59 Eastex
US 59 SW
I-45 North
1-45 Gulf
LBJ Express (1-635) 2013 Dallas Dynamic’ $45.4 million (Q4 | HOV2+ discount
2015to Q2 during peak periods
2016)°
North Tarrant Express 2014 Fort Worth Dynamic5 $64.6 million (Q3 | HOV2+ discount
(1-820 and SH 121/183) 2015 to Q2 during peak periods
2016)’
DFW Connector 2014 Grapevine Dynamic5 $1.3 million HOV2+ discount
(SH 114 and SH 121) (FY 2015)8 during peak periods
César Chavez Express Toll 2014 El Paso Fixed $257,845 No free or
Lanes (Loop 375) time of day (Q1-Q3 2016)° discounted access
for HOVs

! The QuickRide Program started congestion pricing in 1998. However, the Katy Freeway Managed Lane project
completely reconstructed 1-10, changing the number of managed lanes from a single lane to two lanes in each
direction. That facility started a different pricing schedule in 2009.

2Fiscal year (FY) 2015 ended February 28, 2015.

®Congestion pricing began on US 290 in 2000 with the QuickRide program. The Metropolitan Transit Authority of
Harris County began the HOT lanes system in 2012 using toll transponders.

*FY 2014 ended September 30, 2014.

>The first six months of operation had fixed, time-of-day pricing.

®The first three full quarters of operation for the entire LBJ Express project, from October 2015 to June 2016.

"Fiscal data from January 1 to December 31, 2015, are reflective of quarterly reports released by North Tarrant
Express. The number includes Toll Segments 1 and 2.

®Fiscal year represents data from September 2014 to August 2015.

°The first three quarters of FY 16, from September 2015 to May 2016, reflective of quarterly reports.
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Houston

The first highway corridor in Texas to have HOT lanes was the 1-10 Katy Freeway in Houston,
with the introduction of the QuickRide program in 1998. That corridor was completely
reconstructed from 2003 to 2008, and the HOV lane now operates as the 1-10 Katy Freeway
Managed Lanes, providing free access to two-person carpools and motorcycles, and tolled access
to SOVs on four lanes (two in each direction).

Other HOV lanes in Houston have converted to HOT lanes within the past five years, including
existing HOV lanes on the following freeways:

US 290 Northwest.

US 59 Eastex.

US 59 Southwest.
1-45 North.

1-45 Gulf.

Dallas/Fort Worth

In the Dallas/Fort Worth region, congestion pricing operates on priced lanes within existing
freeways for the:

e SH 114/SH 121 DFW Connector near Grapevine, Texas.
e SH 183/1-820 North Tarrant Express near Fort Worth, Texas.
e [-635 LBJ Express in Dallas, Texas.

El Paso

In El Paso, congestion pricing currently operates for the César Chavez Express Toll Lanes on
Loop 375.

Future Projects
As of August 2016, construction is ongoing for congestion pricing projects including:

e The MoPac Express Lanes in Austin.
e The I-35E Express between Dallas and Denton
e The I-35W North Tarrant Express in Fort Worth (Segment 3A and 3B).

Construction will soon start on the SH 288 Toll Lanes in Houston.
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Types of Pricing Strategies

As Table 2 shows, pricing strategies for projects in Texas vary between fixed time-of-day and
dynamic schedules. The variation is distinct by metropolitan region, with facilities in Houston
operating with fixed time-of-day schedules and facilities in the Dallas/Fort Worth region

operating initially with fixed time-of-day schedules and then transitioning to dynamic pricing.

Statewide, agencies that establish local toll policies and rates for facilities with congestion
pricing include:

e The Central Texas Regional Mobility Authority for Travis and Williamson Counties.

e The Harris County Toll Road Authority (HCTRA) and the Metropolitan Transit
Authority of Harris County (Houston METRO) in Houston.

e The Camino Real Regional Mobility Authority in El Paso.

e TxDOT in establishing statewide policy and policies for specific facilities.

Goals and Objectives of Pricing in Texas

The goals and objectives behind congestion pricing vary for each facility in Texas. Common
goals include:

e Providing additional travel choices (e.g., whether travel as single commuter, carpool, bus
transit rider, or truck).

e Increasing speed.

e Reducing delay.

e Improving reliability.
e Generating revenue.

The 1-10 Katy Freeway Managed Lanes in Houston, 1-635 LBJ Express in Dallas, and

SH 183/1-820 North Tarrant Express (NTE) are examples of congestion pricing projects that list
revenue generation as a goal. Revenue generation enabled the development of these facilities
while also helping to manage demand and traffic. Both the 1-635 LBJ and NTE were public-
private partnerships (P3s) or concessionaire projects. As such, the goal of revenue generation
was adopted to illicit interest from private investors.

Many managed lanes facilities in Texas have goals not focused on revenue generation. For
example, HOT lane facilities in Houston (officially branded as the METRO HOV/HOT Lane
Program) have a goal to increase carpools, vanpools, and bus ridership, which is regularly
measured by Houston METRO and presented within budget documents for performance
assessment (2). Houston METRO emphasizes moving more people because the agency is the
major transit provider for Houston, as opposed to other priced facility operators (such as regional
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mobility authorities and tolling entities) that do not operate transit services as their primary
mission. Houston METRO lists these goals for its HOT lane program (3):

e Provide new options for commuters.

e Increase safety and promote quick response to accidents and issues in the lanes due to
additional camera monitoring.

e Improve air quality by reducing traffic congestion.
e Better use existing HOV lanes.

e Offer increased enforcement of the HOV lane system.

Texas State Legislation

Beginning of Tolls

Legislation passed over the last 20 years has shaped the current application of congestion pricing
in Texas. The state’s current pricing environment began to take shape in 1997 when the 75th
Legislature passed Senate Bill (SB) 370 that gave TXDOT the ability to charge drivers a toll to
use one or more lanes on a state highway, including HOV lanes (4).

In 2001, SB 342 and SB 454 expanded tolling authority in the state and allowed for the use of
automated toll enforcement systems.

Comprehensive Development Agreements

During 2003, House Bill (HB) 3588 permitted TxDOT to enter into comprehensive development
agreements (CDASs) or P3s, under which private entities design, build, operate, and finance toll
facilities. This allowed for toll facilities to be used to generate revenue for regional transportation
projects, meaning that congestion pricing could be applied as a financing mechanism for
additional facility development.

Exclusive Lanes

The legislature also passed HB 1208, which authorized the creation of exclusive lanes (referred
to in this report as express lanes). Exclusive lanes are defined as “a lane of a highway or segment
of a highway the use of which is restricted to one or more classifications of motor vehicle” (5).
Several criteria must be met for these lanes to be authorized:

e At least two general-purpose lanes or another multilane facility must be next to the
exclusive lane for use by other vehicles.

e In addition, “the use or operation of the exclusive lane is likely to enhance safety,
mobility, or air quality” (6).

20



Toll Revenue

HB 2702, passed in 2005, required that excess toll revenues beyond the operation and
maintenance costs associated with the priced project be spent on transportation or air quality
projects where tolls were collected. Article 2, Subchapter E of HB 2702 included a provision that
prohibits non-tolled state roads from being converted to tolled ones but makes exceptions for:

e Lanes in which vehicles with one occupant can pay a toll to use the lane and vehicles
with more than one occupant can use that lane for free (e.g., a HOT lane).

e Conversion of HOV lanes to HOT lanes when the roadway is reconstructed in a way that
keeps the number of pre-existing general-purpose lanes in place or increases them. For
example, three general-purpose lanes on a roadway can be converted to a HOT lane, so
long as at least three general-purpose lanes are present (in addition to the HOT lanes)
following the conversion (7).

Managed Lanes and CDAs

During 2007, the 80th Legislative Session adopted legislation specifically addressing managed
lanes. SB 792 defined a managed lane facility as:

...a facility that increases the efficiency of a controlled-access highway through
various operational and design actions and that allows lane management
operations to be adjusted at any time. The term includes high-occupancy vehicle
lanes, single-occupant vehicle express lanes, tolled lanes, priced lanes, truck
lanes, bypass lanes, dual use facilities, or any combination of those facilities (8).

In addition, the law placed a freeze on CDAs effective August 31, 2009, with a few notable
exceptions including managed lane projects.

In 2011, the 82nd Legislative Session increased the ability of agencies to pursue managed lanes
projects. SB 1420 was the first bill that authorized the construction of specific managed lanes
projects through the use of CDAs. Among others, the legislation authorized the following
projects to be completed via CDAS:

e The I-35E Managed Lanes project in Dallas.

e The North Tarrant Express project in Fort Worth.

e The SH 183 Midtown Express project in North Texas.

e The Northwest Freeway managed lanes on US 290 in Houston.
e The MoPac improvement project in Austin.

It stipulated that the ability of those projects to be completed as CDAs would expire on
August 31, 2015. In addition, it enacted an across-the-board freeze on CDAs for all other
projects effective August 11, 2011.
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Oversize/Overweight Vehicles

An additional piece of pertinent legislation that passed during this session was HB 1201. This
law permits the Texas Transportation Commission to let oversize or overweight vehicles operate
on exclusive lanes if justification is supported by an engineering and traffic study that includes
specified analyses and makes the authorization inapplicable to certain vehicles and roadways (9).

List of Approved Projects

SB 1730, passed during the 83rd Legislative Session in 2013, revised the list of approved
projects and extended authority to enter into the agreements for those approved projects until
August 31, 2017 (10).

Summary of Legislation

Table 3 shows key acts passed by the Texas Legislature related to congestion pricing.

Table 3. Key Acts of Legislation Passed by the Texas State Legislature.

Author/Sponsor

Dates
Passed/
Effective

Relevant Information

SB Armbrister, June 1997 | Gives TxDOT the authority to impose tolls on one or
370 Sibley/ Bosse, more lanes on a state highway
Gray, and
Alexander

SB Shapiro/ May 2001 | Authorizes TxDOT to spend money on toll facilities

342 Alexander from any available revenue source according to
terms set by the Texas Transportation Commission

SB Armbrister/ Sept. 2001 | Authorizes TxDOT to collect and enforce tolls using

454 Alexander automated systems

HB Krusee et al./ June 2003 | Authorizes TxDOT to enter into CDAs and to pay

3588 | Ogden pass-through tolls to a public or private entity

HB Lewis/Shapiro June 2003/ | Authorizes the creation of exclusive lanes

1208 June 2003

HB Krusee/Staples June 2005/ | Prohibits non-tolled state roads from being

2702 June 2005 | converted to tolled ones, with an exception for HOT
lanes; authorizes the use of CDAs for toll projects
and projects containing both tolled and non-tolled
lanes

SB Williams/Smith June 2007/ | Defines managed lanes and enacts a moratorium

792 June 2007 | on CDAs with a few exceptions including those for

managed lane projects
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Author/Sponsor

Dates
Passed/

Relevant Information

Effective

SB Hinojosa, Hegar, | June 2011/ | Authorizes a number of managed lane projects to
1420 | Nichols/Harper- | June 2011 be procured via CDAs; enacts a moratorium on all
Brown et al. other CDAs

HB Kolkhorst et al./ | June 2011/ | Allows oversize or overweight vehicles to operate

1201 | Hegar June 2011 | on exclusive lanes if an engineering study is
conducted and supports the move

SB Nichols/Phillips | June 2013/ | Revises the list of approved CDA projects and

1730 Sept. 2013 | extends the authority to enter into those
agreements
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Texas and National Case Studies

For this effort, researchers developed a series of case studies of highway projects in Texas and
elsewhere in the United States that feature congestion pricing. In addition to a brief description
of the project(s), each case study features a discussion of the following:

System development—examines how these facilities were developed in terms of policy,
legislation, and stakeholder coordination.

Pricing structure—presents information on how the pricing component of the facility is
structured in terms of how rates vary, what vehicles are exempt, etc. Information on
performance of these systems, to the extent that such information is available, is
presented in this section.

Public outreach and/or acceptance—highlights how the public has reacted to these
pricing systems, how pricing was presented to the public, and how messaging for specific
facilities occurred.

This section provides a brief summary of regional case studies performed for congestion pricing
projects in:

Dallas/Fort Worth, Texas.

Houston, Texas.

Minneapolis/St. Paul, Minnesota.

The Puget Sound region in Washington.

Los Angeles, California.

Dallas/Fort Worth Regional Managed Lanes Network

The Dallas/Fort Worth (DFW) region has several priced managed lanes and, within the next few
years, will feature the nation’s largest network of congestion-priced facilities (as measured in
corridor lane-miles). This region features both priced and non-priced HOV lanes, as shown in
Figure 2. 1-30E is free to HOVs, while SOVs must pay a toll. In the next few years, the region
will see new projects open on I-35E, SH 114, SH 121, SH 183, Loop 12, 1-820, and I-35W.
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Figure 2. Existing and Expected TEXpress Lane Projects.

System Development

Stakeholders

The current network of toll roads and managed lanes in the DFW region evolved over time to
include a diverse set of agencies that represent a variety of interests. The involvement of this
diverse range of stakeholders is an innovative feature of the region’s congestion pricing program.
Major partners include the following:

¢ North Central Texas Council of Governments (NCTCOG): This agency functions as
the metropolitan planning organization for the DFW region. NCTCOG is primarily
responsible for leading the development of regional transportation plans and the
establishment of toll policy and rates for priced roadways.

e Regional Transportation Committee (RTC): RTC is an independent policy body of
NCTCOG that meets on a monthly basis to oversee the regional transportation planning
process. RTC is composed of 44 members drawn from elected or appointed officials in
the region and representatives from each of the area’s transportation providers. RTC’s
activities include determining the allocation of transportations funds, ensuring the region
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complies with state and federal regulations on transportation and air quality, and setting
toll and managed lane policies (12).

North Texas Tollway Authority (NTTA): This agency is a developer, operator, and
maintainer for several of the DFW region’s toll road facilities. NTTA is also responsible
for billing and customer service support for all toll fees in the region. NTTA does not
price, operate, or maintain the TEXpress Lanes.

Texas Department of Transportation: TXDOT is the owner of state highways in the
region and the partner in CDAs with private developers. The agency also provides
oversight for geometric design and access considerations, and coordinates the
environmental review process.

Dallas Area Rapid Transit (DART): DART is the operator of the existing HOV lanes
that are being converted to TXDOT operation as priced lanes. When the region began
express lane development, DART maintained HOV operations in some corridors, but as
of 2014, DART is no longer involved; TXDOT manages these lanes. DART continues to
operate buses on HOV lanes.

Federal Highway Administration (FHWA): FHWA reviews and approves the design
plans and environmental documents and mitigation. FHWA provides funding for
congestion pricing projects through sources such as the Transportation Infrastructure
Finance and Innovation Act and the Value Pricing Pilot Program. The Transportation
Infrastructure Finance and Innovation Act is a U.S. Department of Transportation loan
program that allows FHWA to assist agencies in developing project funding.

Private toll operators: These agencies are generally tasked with designing, building,
operating, and maintaining some of the regional express lanes. The private consortiums
are composed of several different entities that collectively bid on the rights to develop
and run these facilities. Current private partners include NTE Mobility Partners, LBJ
Infrastructure Group LLC, and NorthGate Constructors.

Policies

The policies guiding the development and implementation of congestion pricing within the
region have continually evolved since the 1990s. In 1992, the federal Intermodal Surface
Transportation Equity Act (ISTEA) was passed and provided initial funding for the advancement
of pricing and management of roadway facilities. NCTCOG used federal ISTEA allocations to
establish an initial HOV system plan. At that time, the NCTCOG plan envisioned a network of
HOV lanes that operated within the existing and planned freeway network (13). This plan served
as a baseline for future planning efforts to implement HOV and managed lanes within the region.

Starting in 1994, NTTA conducted a study that established criteria, policies, and procedures
toward the identification of locations for a pricing pilot project. That study was financially
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supported by the Value Pricing Pilot Program, which FHWA administers. The program has
provided additional funding for research and implementation of the managed lanes concept
throughout the years, including the development of the 1-30 Tom Landry Managed Lanes
facility. During this initial period of time, the physical impacts of new projects were found to be
lessened when combining the features of an express lane (where SOVs are allowed to pay for
access) with a traditional HOV lane (with preference offered for HOVs and transit) into a single
(managed lane) facility (13).

The original concept for a managed lane was subsequently developed as part of a 1996 Major
Investment Study for the 1-635 LBJ Freeway. The resulting proposal received considerable
public and political support and was adopted into the long-term Mobility 2020 plan (14).
Mobility 2020 defined the concept of a managed HOV/integrated toll road that consisted of
occupancy-based pricing incentives, or HOV discounts, on congested toll roads as a strategy to
manage traffic demand.

In 2000, NCTCOG adopted its Mobility 2025 plan, which further refined the regional managed
lanes concept by identifying two different types of managed facilities for the region:

e Warranted HOV lanes, where excess capacity on the HOV lanes could be managed
during certain time periods or certain directions throughout the day.

e Toll roads where capacity could be managed with reduced tolls for HOV users.

Traditional freeway corridors were added as potential facilities for future management as part of
the 2004 update to the Mobility 2025 plan. Development of managed lanes facilities in the area
proceeded for several years based on these new articulations.

In 2009, the Texas Transportation Commission approved the LBJ Express, North Tarrant
Express, and DFW Connector projects as the region’s first public-private projects. These
facilities were three of the most congested corridors in the region. Studies of these roadways
were underway for many years and included efforts to identify innovative sources of funding. At
the time, increasing demand was overburdening the available capacity, but the estimated cost to
expand these roadways would expend most of the regional transportation budget at the expense
of other projects (13). The region pursued P3s, with private partners taking on much of the cost
associated with the design, planning, development, construction, operation, and maintenance of
the facilities in exchange for the right to collect fees for usage on the priced lanes.

The region rebranded its priced managed lanes as TEXpress Lanes, or “toll lanes with a twist”
(15). The priced managed lanes are being added within existing freeways as part of larger
construction projects that rebuild main lanes and expand frontage roads. These reconstruction
projects were described as offering “choice, flexibility, and convenience” (16).

As of August 2016, TEXpress Lanes operate within four freeways, and plans are to implement
the concept on other roadways within the DFW region. One of the major operational differences
between TEXpress Lanes and other tolled facilities in the region is that the toll rates will change
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dynamically in response to actual traffic volumes. As volumes increase, so will the price. As
such, the DFW region’s TEXpress Lanes are one of the most comprehensive examples of
congestion pricing in Texas. The first three TEXpress Lane facilities—LBJ/1-635 West, North
Tarrant Express/1-820, and the DFW Connector/SH 144/SH 121—offer tolled lanes that
complement adjacent non-tolled main lanes along some of the region’s most congested freeway
corridors.

TEXpress Lanes are open or under construction in seven major corridors within the DFW region
and will be open by 2018. These include the following (11):

e LBJ Express (I1-635/LBJ Freeway and 1-35E).

e North Tarrant Express (Northeast Loop 820 and SH 121/183 Airport Freeway).
e DFW Connector (SH 114).

e North Tarrant Express 35W (I-35W North Freeway).

e |-35E (from 1-635/LBJ Freeway to US 380).

e 1-30 (Tom Landry Freeway).

e Midtown Express (SH 183 Airport Freeway, SH 114, and Loop 12/Walton Walker
Freeway).

Pricing Structure

Adjustment Period

RTC adopted a policy that requires an interim six-month period with a fixed time-of-day toll
schedule before dynamic pricing is implemented. This policy was adopted because dynamic
pricing is a difficult concept to implement operationally, and the public can have a difficult time
understanding it. During the six-month period, toll rates incrementally increase or decrease
according to a pre-established pattern that allows the public to become accustomed to sign
placement, operation, and the choices they have. An evaluation is conducted during this period to
assess the performance of pricing in meeting goals and expectations. After the six months are
complete, dynamic pricing is implemented if no major problems were found with fixed time-of-
day tolling. The current maximum toll rate is $0.83 per mile of travel (this rate began as $0.75
and was adjusted according to the Consumer Price Index) (17).

Price Setting

Once dynamic pricing is implemented, toll amounts for new TEXpress Lanes are determined by
using real-time traffic information and evaluating demand. Prices are updated every five minutes.
The dynamic pricing for the TEXpress system is designed to guarantee that travel speeds in the
lanes never fall below 50 mph. Average toll prices can range from $0.10 to $0.15 per mile during
lighter traffic, and from $0.45 to $0.75 per mile during peak hours (18).
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A 50 percent toll discount is offered for vehicles with two or more occupants during peak periods
(6:30 a.m. to 9 a.m. and 3 p.m. to 6:30 p.m., Monday through Friday). These vehicles pay the
same rate as SOVs at all other times. To obtain this discount, eligible vehicles must have a
TollTag or TxTag and activate their HOV status at least 15 minutes prior to entering the
TEXpress Lanes. Activation can be done using the TEXpress mobile application or the
DriveOnTEXpress.com website (19). Motorcycles are provided a discount, according to federal
statute. Trucks are allowed to use the TEXpress Lanes (many HOT lanes prohibit them), but they
pay higher prices.

The DFW region has a mix of free and paying users traveling on the managed lanes. Only some
of these users respond to adjustable toll rates since others can travel toll free during select times.
The varied proportion of toll-paying drivers and free carpools causes difficulties with
performance management because both groups respond differently to changes in operational
strategies (e.g., increasing the toll rate or changing the occupancy requirement). Additionally,
converting the former HOV lanes to HOT lanes can allow a large number of SOVs to use the
facility for the first time. However, in some corridors HOV demand is already greater than the
available capacity. Increasing the HOV occupancy requirement from two-person to three-person
carpools was discussed as a possible mitigation strategy (20), but existing two-person carpools
that use facilities with an HOV2+ occupancy rule were found to be very resistant to an increase
in vehicle occupancy (21). Thus, NCTCOG established a policy that would incrementally
increase the occupancy requirement from two- to three-person carpools for each corridor as
conditions warranted (22).

Traffic Thermostat

NCTCOG is also testing the application of a traffic thermostat for select corridors that would
manage changes in occupancy requirements in the future based on performance thresholds. For
example, policy makers can establish a speed goal of 50 mph for any managed lane. If the speed
drops below 50 mph, operators implement pre-planned strategies, such as increasing the
occupancy requirement (e.g., from two- to three-person carpools). This reaction is similar to how
a traditional thermostat heats or cools a home by measuring existing indoor temperature. The
underlying premise for the traffic thermostat tool is that it allows the public to see a direct
association between goals, performance, and action—ensuring greater transparency and
accountability (23).

Dynamic Tolls

The NTE TEXpress Lanes and the LBJ TEXpress Lanes opened in October 2014 and September
2015, respectively. Both facilities function as express lanes, with new tolled managed lanes
running adjacent to general-purpose lanes. The toll to access these facilities is adjusted
dynamically in response to traffic congestion. As of the date of this report, these facilities have
led to favorable public perceptions. A recent survey of NTE and LBJ TEXpress customers found
that favorable perceptions of the NTE facility went up from 46 percent to 70 percent between
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2013 and 2015, and favorable perceptions of the LBJ facility went from 46 percent to 76 percent
between 2013 and 2016 (24).

Public Outreach

Education about How Congestion Pricing Works

Regional entities advanced an express lane system as a reaction to the lack of funding to meet
capacity needs (12). In response to anticipated funding shortfalls, RTC adopted a policy in 1993
that an evaluation for potential tolling options must be conducted on all new freeway capacity
and all roads on new right of way (25). This approach was augmented with outreach to the public
that made the cost of infrastructure and the revenues available more transparent because research
identified these items as an existing gap in public understanding (11).

In presenting managed lanes and pricing as options for the public to consider, regional
transportation agencies in DFW have focused on three key problems:

e Financial constraints: Taxes and fees collected by public agencies are insufficient to
support the transportation funding needs.

e Increasing peak-period congestion: Job and population growth are leading to growing
traffic congestion in many corridors.

e Air quality compliance: The growth in travel and the lack of new transportation
capacity are leading to problems meeting the emission levels needed to meet air quality
standards.

Agencies in the DFW region relied on extensive marketing and outreach to describe how
congestion pricing works. During the project development process, transportation officials
facilitated monthly calls to ensure that principal decision makers were aware of the project and
related goals. Messages to the public were consistent across all stakeholder groups, and
NCTCOG encouraged transparency and inclusivity during its public meetings by encouraging
broad participation (26).

LBJ Express Public Engagement

The public engagement process for the recent LBJ Express (1-635) started by forming a broad-
based committee of users who were most likely to be impacted by the facility. The committee
consisted of representative homeowners, businesses, environmental groups, commuters,
technical experts, governmental entities (city, county, and regional), and transportation agencies
(transit, toll, and federal and state agencies). During a three-year period, over 134 project
meetings were held. These meetings led to four specific areas of concern for the LBJ project
(14):

30



e Compromises to mobility and safety at current and predicted congestion levels.

e The inability to respond to changing traffic conditions, travel patterns, and travel choices
in a flexible manner.

e The impacts of the freeway and arterial street network on the community.
e Limited funding for needed and identified transportation improvements.

Local agencies presented pricing as a valuable tool for meeting infrastructure needs in the
absence of traditional tax-supported funding, as well as helping to improve mobility and manage
congestion. Regional leaders were cognizant that members of the public were generally unaware
of costs associated with developing and maintaining transportation infrastructure. Public
outreach efforts therefore compared the project costs to the tax revenue that would be collected
to illustrate the unsustainability of the current financing arrangement.

Regional outreach efforts have also focused on the amount of time drivers spend in delay, and
the potential for pricing to provide reliable travel times. NCTCOG stated that dynamic pricing
could help to guarantee an acceptable speed and allow drivers the choice to use the facility in
return for paying a toll and realizing travel time savings. Planners credited easily digestible
messages within an open and continuous communications program for maintaining support from
communities and elected officials (26).

US 75 Express/HOV Lanes Response to the Public

Opposition to plans to convert the US 75 Express/HOV Lanes in Collin County to managed toll
lanes was raised in 2014, with opponents arguing that the proposed project did not meet resident
safety, permit access, or provide the congestion relief demanded by users. Collin County
residents felt they were “paying too much for travel” and not enough public input was sought for
the project. Opponents suggested the state should consider opening the existing HOV lanes for
general-purpose use, which they believed would immediately add 20 percent capacity to the
facility (27).

TxDOT issued a response that described the existing proposal as being in accordance with the
regional Mobility 2035 plan and that opening the HOV lane for general-purpose use would not
allow for effective traffic management and not provide SOV travelers the option of taking a
reliable trip for a toll. Additionally, TXDOT cited that converting the HOV to a general-purpose
lane would require adding inside shoulders and reconstructing bridges, and would impact
regional air quality requirements (28).

Houston Katy Freeway Managed Lanes and METRO HOT Lanes

Congestion pricing is currently in use on six major roadways totaling over 100 lane-miles in the
Houston region. The following agencies operate these roadways:
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e HCTRA operates the Katy Freeway Managed Lanes 24 hours a day, seven days a week.

e Houston METRO operates HOT lanes as part of its comprehensive HOV/HOT Lanes
Program. These facilities operate during designated morning and evening peak hours.

Figure 3 shows a map of all the HOT lanes in Houston. The HCTRA-operated Katy Freeway
Managed Lanes are in green. The METRO HOT Lanes are in blue, except for a short HOV lane
operates without tolls to the west of the Katy Freeway Managed Lanes. Portions of US 59 in Fort
Bend County operate as either an HOV or HOT lane, depending on the location. HCTRA
operates additional toll roads in the area such as the Hardy Toll Road, Tomball Tollway, and the
Ship Channel Bridge, but these facilities operate as traditional toll roads in that they do not
feature adjacent general-purpose lanes and toll rates are flat.

10 miles

Source: (29)
Figure 3. Houston’s Congestion Pricing HOT Lane Network.

System Development

Reversible HOV Lane
Houston’s first HOV lane was a single lane on 1-45 North implemented in 1979 and originally
operated only during rush hours. The lane flowed inbound to central Houston in the morning
peak period and outbound in the evening. The lane was demarcated by converting an off-peak
direction lane to an HOV lane using removable pylons inserted into holes in the pavement. The
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HOV lane demonstrated that Houston residents were more likely to ride transit and carpool if it
saved them time for a reasonable fare.

However, most corridors of the Houston freeway system faced significant congestion in both
directions so this borrowed-lane option was not viable everywhere. Instead, an HOV lane system
with barriers was designed and implemented over several years to alleviate congestion and
provide travelers with a fast, reliable travel option. The primary purpose of the lanes was—and
still is—to accommodate transit buses, vanpools, and carpool vehicles.

The initial single-lane barrier-separated HOV lane along the 1-10 Katy Freeway corridor reversed
direction during the midday to serve morning inbound and evening outbound traffic. This same
design was implemented along the 1-45 North, 1-45 South, US 59 Southwest, US 59 East, and
US 290 Northwest Freeway corridors. This created a radial HOV system that runs between
Houston’s multiple business and commercial districts and the surrounding areas.

Tools to Manage Demand

Pricing is only the most recent tool in a series of efforts to encourage and manage demand for
Houston’s existing HOV lane network. Before pricing, the primary tool available was occupancy
restrictions. For example, the Katy Freeway HOV lane opened in 1984 exclusively for the use of
transit buses and certified and trained vanpool operators. However, the HOV lane was
underused, and the occupancy restrictions were relaxed to include two-or-more person carpools
to increase the lane’s use. The HOV occupancy requirements were adjusted over time to
maintain free-flow speeds for transit and carpools while still making use of the available capacity
in the HOV lane. With a three-or-more person carpool requirement in place, there were not
enough vehicles for the lane to appear full. But when two-person carpools were allowed in the
HOV lane, there were too many vehicles, and stop-and-go traffic developed.

In 1998, Houston’s QuickRide program began as the first use of congestion pricing in Texas.
QuickRide was designed to encourage and manage demand by allowing two-person carpools to
pay a $2.00 flat toll to use the 1-10 Katy HOV lane during peak periods. Transit, vanpools, and
three-person carpools were allowed to use the system without a charge. Houston METRO
designated the 1-10 Katy Freeway as the first corridor to implement the pilot program.
QuickRide was expanded to the US 290 HOV lane in 2000 (30). These pilot projects became the
foundation for the present congestion pricing system in Houston that offers variable time-of-day
prices using electronic tolling technology to keep traffic flowing on the Katy Managed Lanes and
the METRO HOT Lanes.

Katy Freeway Express Lane Construction

A series of corridor studies and pricing strategies were assessed for the Katy Freeway between
1997 and 2007. A critical goal of the studies was to find solutions that could improve mobility on
the entire corridor (including for tolled and non-tolled travelers) in a cost-effective manner.
Assessments evaluated alternatives based on estimations of increased carpool use, reduced
congestion, and improved travel speeds. Revenue generation was not considered a major goal.
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Based on past studies, the recommended alternative was to construct four special-use lanes in the
median (two in each direction) and additional general-purpose and frontage road lanes (one of
each in each direction) (31). In 2008, a $2.8 billion reconstruction and improvement project on
the Katy Freeway replaced the single, reversible HOT lane with two express lanes in each
direction.

HOV to HOT Conversion

Houston METRO subsequently converted the remaining HOV lanes to HOT lanes on the US 290
Northwest, US 59 Eastex, US 59 Southwest, 1-45 North, and 1-45 Gulf freeways. The
conversions were done to better manage periods of overuse during peak hours and underuse
during off-peak periods. The HOV lanes were originally intended for buses and vanpools but had
operated with carpools since the mid-1980s. Carpoolers were still granted free travel in the HOT
lanes. Houston METRO coordinates a park-and-ride system consisting of 29 lots with more than
33,000 parking spots and a wide array of vanpool and carpool options in the region (32). Many
of these facilities were designed to provide direct ramp connections to the HOT lanes in order to
ensure these vehicles have priority access.

Pricing Structure

Pricing along the HCTRA-operated Katy Freeway Managed Lanes is based on a fixed time-of-
day pricing schedule with prices that adjust according to predetermined congestion estimates.
During most of the day on weekdays, the toll is a flat $0.30 to $0.40 charge. Prices increase
during weekday peak travel according to distinct tiers. The highest price occurs when demand is
expected to be the highest, with incremental changes before and after the peaks.

Figure 4 shows the toll rate schedule for Eldridge Plaza, for both the eastbound and westbound
directions. Carpools and motorcycles can use the managed lanes for free during designated HOV
hours. The HOV hours vary slightly depending on the corridor and adjust based on historical
performance. Starting in 2013, trucks with three or more axles were a charged $7.00 per tolling
plaza (33). A 2013 analysis showed that, for the Katy Managed Lanes, travel time savings were
approximately 5 minutes in the morning and 14 minutes in the afternoon, with travel time
advantages over the general-purpose lanes increasing as overall volume grows (31).
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EASTBOUND WESTBOUND

Sun Mon Tues Wed  Thurs Fri Sat Sun Mon Tues Wed  Thurs Frl Sat
Midnight $0.40 $040 $040 $0.40 $040 $040 $0.40 Midnight $040 $040 $0.40 $040 $0.40 $040 $0.40
1:00 AM $040 $040 $0.40 $040 $0.40 $0.40 $0.40 1:00 AM $040 $040 $S0.40 $040 $040 $040 $0.40
2:00AM $040 $040 $040 $040 $0.40 $040 $0.40 200 AM $040 $040 $040 $040 $040 $0.40 $0.40
3:00AM $040 $040 $040 $040 $040 $040 $0.40 300 AM $040 $040 $0.40 $040 $040 $0.40 $0.40
4:00 AM $040 $040 $040 $040 $040 $040 $0.40 4:00 AM  $040 $040 $040 $0.40 $040 $040 $0.40
5:00 AM $040 $040 $040 $040 $040 $0.40 $0.40 5:00 AM $040 $040 $040 $040 $040 $0.40 $0.40
LY URE LY 5210 | s210 | 5210 | 210 [ s210 ELEL 6:00 AM $040 $0.40 $040 $040 $040 $0.40 $0.40
7:00 AM  $0.40 $3.20 LR 7:00 AM $040 $0.40 $0.40 $0.40 $0.40 $0.40 $0.40

8:00 AM  $0.40 $2.60 $0.40 8:00 AM $040 $0.40 $040 $S040 $040 $0.40 $0.40
ELL UM GYTN 5150 | $1.50 | $150 | $1.50 | s150 LN 9:00 AM 3040 $0.40 $040 $040 $040 $040 $0.40

10:00 AM $0.40 $040 $040 $040 $040 $040 $040 10:00 AM  $0.40 $0.40 $040 $040 $0.40 $040 $040
1:00 AM $040 $0.40 $040 $0.40 $0.40 $0.40 $0.40 100 AM $040 $040 $040 $040 $040 $0.40 $0.40
Noon $0.40 $0.40 $040 $040 $040 $040 $0.40 Noon $0.40 $0.40 $0.40 $040 $040 $040 $0.40
100PM $040 $040 $0.40 $040 $040 $040 $0.40 :00PM $040 $040 $0.40 $040 $040 $0.40 $0.40
2:00PM $040 $040 $040 $040 $040 $040 $0.40 2:00PM $040 $040 $040 $040 $040 $040 $040
3:00PM $040 $040 $040 $040 $040 $040 $0.40 LR OFGN 5210 | s210 | s210 | s210 | s210 L

4:00PM  $040 $040 $0.40 $040 $0.40 $0.40 $0.40 4:00 PM  $0.40 $3.20 $3.20 [EEEEN]
S:00 PM $040 S040 $040 $040 $040 $040 $0.40 SUIE TGP $3.20 | $3.20 | $320 | $3.20 | $3.20 JEOEG
6:00PM $040 $040 $040 $040 $040 $0.40 $0.40 RLT MR GVLN $210 | $210 | $210 | $210 [ $210 JEGLEL

7:00PM 5040 $040 $040 $040 $040 $0.40 $0.40 7:00PM $0.40 $040 $040 $040 3$040 $040 5040
8:00PM %040 $040 $040 $040 $0.40 $040 $0.40 8:00PM  $040 $040 $040 $040 $040 $040 $040
9:00PM  $040 $040 $040 $040 $040 $040 $040 9:00 PM  $040 $040 $040 $040 $040 $040 %040
10:00 PM $040 $040 $040 $040 $040 $040 $040 10:00PM  $040 $040 $040 $040 $040 $040 $040
MmOOPM 3040 $040 $040 $040 $040 $0.40 $0.40 1M:00PM  $0.40 $040 $040 3$040 5040 $040 %040

Source: (33)
Figure 4. Toll Rate Schedule for the 1-10 Katy Freeway Managed Lanes at the Eldridge Plaza.

For Houston METRO-operated projects, SOVs can access the HOT lane for a toll ranging from
$1.00 to $7.00 during designated times when HOV demand for access to the HOV lane is
lessened (3). The 1-45, US 59, and US 290 HOT lanes operate only during designated hours,
historically limited to weekday morning and evening peak periods, with charges for SOVs
ranging from $1.00 to $10.00.

Houston’s HOV lanes were originally intended for buses and vanpools, which contributed to a
continued focus on these high-occupancy travelers on the HOT lane system. Houston METRO
coordinates a park-and-ride system consisting of 29 lots with more than 33,000 parking spots and
a wide array of vanpool and carpool options in the region. Many of these facilities were designed
to provide direct ramp connections to the HOV/HOT lanes in order to ensure these vehicles have
priority access.

Free-flow travel is achieved, in part, by allowing solo drivers to use the lanes for a toll priced to
maintain free-flow travel speeds for carpools, vanpools, and transit buses. Prior to pricing, the
HOV lanes were congested during peak hours but less traveled for the rest of the day. The
conversion to HOT lanes was designed to maximize the person-moving capacity of the HOV
lanes that served downtown Houston and other major activity centers. Travelers also have
improved options to travel alone, carpool, vanpool, or use transit that were not readily available
with HOV lanes (31). Pricing is suspended during peak periods when HOVs fill the managed
lane.
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The differences in facility type, congestion level, and traffic demand make it difficult to
generalize a single pricing plan for the Houston region, but the overall strategy is consistent—
develop a policy that encourages HOV use and uses a toll price that rations the remaining lane
capacity to ensure a reliable, high-speed trip for users. Since all the HOV corridors had both free
and priority lanes added, conditions are better than they would be no matter which choice a
traveler makes.

Public Acceptance

HOV Lanes

Throughout Houston, public concerns centered on congestion and the associated constraints on
regional mobility. Area agencies proffered HOV and HOT lanes as an alternative choice for
drivers if they complied with the entry requirements.

At first, the HOV lanes started operating in the late 1970s and 1980s and experienced
incremental growth over time. By 1988, the 1-10 Katy Freeway HOV lane adjusted vehicle
occupancy during select times from two to three persons per vehicle when the flow rate reached
capacity—almost 1,500 vehicles per hour. In 2003, all of the HOV lanes serviced 74,867 carpool
occupants, 43,225 bus passengers, 2,500 vanpool riders, and 407 motorcycles per weekday. At
the same time, travel time savings compared to the general-purpose lanes ranged from
approximately 2 to 22 minutes, depending on the corridor. Public perceptions were mostly
positive, with 40 to 81 percent (varied by corridor) of general-purpose lane travelers who
believed that HOV facilities were a good investment (34).

Congestion Pricing

In the mid-1990s, congestion across all corridors worsened, and agencies sought alternatives to
expand and make better use of the existing HOV system. One alternative was to sell the limited
amount of excess capacity to SOVs. A fee was an attempt to get HOV lanes operating near
capacity and to offer select drivers a choice to bypass congestion.

The early trials of congestion pricing in Houston showed positive public perceptions and
minimal impact to transit. A survey conducted on the 1998 QuickRide system, precursor to the
Katy Freeway Managed Lanes and METRO HOT Lanes program, found that although toll users
had significantly higher incomes and were significantly younger than those using the free
alternative lanes, the system did not have negative impacts for any travelers due to the improved
overall congestion and free transit access to the managed lanes.

Also in the 1990s, travelers on the I-10 Katy Freeway consistently voiced complaints about
congestion. The agency partners (who consisted of HCTRA, TxDOT, and Houston METRO)
responded by constructing a major reconstruction project to expand the number of managed
lanes, general-purpose lanes, and frontage roads across a 12-mile section that was rapidly
growing due to increased economic activity. The 1-10 Katy Freeway reconstruction was billed as
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a project that would provide more options and a balanced system for all travelers, in addition to
meeting future demand for land use development (31).

The Katy Freeway Managed Lanes were an improvement upon the former HOV lane and were
well received by travelers and the public. Three years after opening, a research study found that
travel time savings were 5 minutes in the morning and 14 minutes in the afternoon. In 2011,
roughly 1.5 million transponders registered to different vehicles were observed traveling in the
managed lane. Over 80 percent of users made a total of 60 or fewer trips in the managed lane,
and only 11 percent made more than two trips per week. Based on a user survey, 64 percent of
managed lane travelers stated they used the managed lanes because of time savings, 36 percent
cited less stress, and 34 percent liked the lanes because they were not congested (31).

After seeing the positive reception of the I-10 Katy Freeway Managed Lanes, Houston METRO
converted most of the other HOV lanes in the region to HOT lanes.

Expanded Hours

Houston METRO wanted to improve traveler satisfaction by providing new options for
commuters, increasing safety, improving air quality, and better using the existing HOV system.
A couple years after the HOT lanes opened, travelers wanted to use the HOT lanes during
weekday nights and weekends—when these lanes were traditionally closed.

In 2015, Houston METRO conducted a pilot test to expand the hours of operation. The pilot test
was originally scheduled for a 90-day period but was expanded after the Houston METRO Board
of Directors heard positive opinions. A survey of 1,689 HOT lane users, completed during the
pilot, found that 95 percent used it to bypass congestion, 85 percent wanted to save time, and

57 percent wanted safer traveling conditions. Roughly 80 percent of SOVs, HOVSs, and bus
riders in the sample either agreed or strongly agreed that Houston METRO should continue to
extend weekday hours.

In comparison, a smaller sample of 197 surveyed respondents did not use the HOT lanes within

the past year. The group cited a number of reasons for not traveling in the HOT lane: 49 percent
felt the lanes did not connect to their destination, 25 percent felt it was too expensive, 19 percent
found it hard to understand times and direction, 14 percent expected no time savings, and

11 percent could not find either a van or carpool.

Despite the overwhelming public demand for extending the hours of operating the HOT lanes,
the Houston METRO Board of Directors ended the pilot and reverted to normal operation, citing
a high cost to extend the toll systems integrator contract and fewer drivers using the lanes during
those hours (35).
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Minnesota 1-394 and I-35 West HOT Lanes

In May 2005, the Minnesota Department of Transportation (MnDQOT), in cooperation with
regional partners, implemented the 1-394 and I-35W HOT lanes in the Minneapolis/St. Paul
region. 1-394 was among the earliest HOT lane projects in the United States. Both the 1-394 and
I-35W projects converted and extended existing HOV lanes to HOT operation. Transit vehicles,
HOVs, and motorcycles were allowed to use the lanes for free, while SOVs were subject to a
dynamic toll that varied based on congestion.

Figure 5 shows a map of the 1-394 and 1-35W MnPASS Lanes (shown in green), the I-35E
MnPASS Lanes that partially opened in November 2015 (shown in yellow), and the planned
future managed lane system (shown in purple).

% }
@

Existing MnPASS Lanes

I-35E MnPASS Lanes
Opening 2015-2016

mmm [uture MnPASS Lanes

Source: (36)
Figure 5. MnPASS Lane Network.
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System Development

HOT Lane Legislation

Support among legislators and political leaders enabled the implementation of HOT lane projects
in Minnesota and provided a framework for their development. In 2000, the state legislature
directed MnDOT to examine the perception that the existing HOV lanes were underused while
congestion was growing on the general-purpose lanes. A Value Pricing Advisory Task Force,
including political, business, environmental, and transportation leaders, was given the task of
reviewing this perception and exploring value pricing solutions (37).

Technical consultants and MnDOT studied a range of options that informed the development of
HOT lane legislation, which was passed by the Minnesota Legislature in 2003 (38). That
legislation authorized MnDOT to convert HOV lanes to HOT lanes and charge user fees to
operators of SOVs using designated HOV lanes. The Minnesota Legislature passed this
legislation with the explicit goals of improving operating efficiency and providing more options
for travelers. In addition, the bill stipulated that revenue collected must be used to repay the costs
of installing or operating the system and, if funds remain, to support capital improvements and
transit services in the corridor (39).

Legislators were interested in using congestion pricing to address the growth in regional
congestion while complying with the state’s fiscal budget. Years of public discourse allowed
legislators to become more aware of how congestion pricing can manage congestion—despite
their overall wariness about additional taxes, fees, and tolls. The 2003 bill passed with relatively
little controversy because the preceding studies and the efforts of the advisory task force
addressed these concerns.

Urban Partnership Agreement

Following the implementation of the MnPASS Lanes on 1-394, MnDOT studied the potential for
expanding MnPASS to other regional roadways. In 2006, the U.S. Department of Transportation
announced the Urban Partnership Agreement (UPA) program to fund projects evaluating the
potential of pricing to reduce congestion, which represented a dramatic increase in federal
incentives available for demonstrating congestion pricing projects. This opportunity sparked
MnDOT to accelerate its existing efforts and seek funding for HOT lanes on 1-35W through the
UPA. A swift but comprehensive process involved a broad range of stakeholders to develop a
proposal that won a $133 million UPA grant in August 2007 (39).

In 2008, the state legislature amended the 2003 HOV-authorizing statute to allow highway
shoulder lanes to be designated as dynamically priced lanes. The amendments also included
guidelines for a congestion pricing project on 1-35W (40). During the UPA proposal discussions,
political leaders made it clear that certain options, such as tolling all lanes of a highway,
remained politically infeasible. In addition, legislative debates on the state gas tax and
transportation funding overlapped with the UPA process, focusing additional attention on
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transportation issues, but ultimately did not prevent a $1 million state appropriation and
bipartisan agreement to support the UPA process (39).

Pricing Structure

Both of the Twin Cities’ projects converted existing HOV lanes to HOT operation, with transit
vehicles, HOVs, and motorcycles allowed to use the lanes for free, and SOVs subject to a
dynamic toll that varies based on congestion. The dynamically priced tolling system is similar on
both roadways, with tolls ranging from $0.25 to $8.00. The fees are collected electronically,
requiring vehicles to have a MnDOT transponder that is provided for a monthly lease fee of
$1.50. As of 2014, average peak-period tolls range from $1.00 to $4.00 with an average cost of
$1.82 (41).

When the 1-394 HOT lanes opened in 2005, a challenge to the pricing system emerged. The
original pricing algorithm led to dramatic fluctuations in prices that caused unpredictable flows
and confused drivers. This was caused by rapid price increases in response to added vehicles in
the HOT lane, which in turn led drivers to exit the lane. This led to a price decline, incentivizing
drivers back into the lane and starting the cycle again. In January 2006, an adjustment was made
to the pricing algorithm that smoothed pricing changes and reduced fluctuations. While the range
of possible tolls was not changed, the resulting modified algorithm produced higher average tolls
(42).

Transit and carpool advocates were concerned that existing HOV users would be negatively
affected by the conversion to MNPASS Lanes. Political leaders were interested in congestion
pricing but were wary of negative consequences for transit and carpooling. The 2003 legislation
specifically required that the project maintain benefits for transit and carpool users. The
MnPASS project, as conceptualized, had provisions to ensure that transit and carpool users were
prioritized and would benefit from the project.

A one-year follow-up evaluation of the 1-394 MnPASS Lanes found that transit speeds on the
corridor did not decrease. When surveyed, 49 percent of transit users and 60 percent of
carpoolers supported the idea of allowing solo drivers to use the lane for a fee (43). Transit
providers were also survey before-and-after implementation to assess their reactions. One
agency, Southwest Metro Transit, reported difficulty merging transit vehicles into the MnPASS
Lanes at one northbound corridor of 1-394. In general, the response from transit agencies was
positive—three out of four providers, who had voiced concerns before the MnPASS Lanes
opened, indicated there was a negligible impact on their operations caused by the MnPASS
program.

Public Outreach

Education about Congestion Pricing

Within the Minneapolis/St. Paul region, the public was concerned with increasing congestion,
limited right of way, and a decrease in state funds to reconstruct urban freeways. A number of
stakeholders discussed the concept of congestion pricing in earnest and led a public dialogue
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about the benefits of road pricing. The University of Minnesota was a key stakeholder
throughout the public engagement process by studying critical policy issues, traveler behavior,
and technologies, and served as a clearinghouse for disseminating best practices in the field.
Improved stakeholder understanding of key issues, benefits, and tradeoffs were cited as a
primary reason for the successful implementation of the MnPASS program (44).

HOV to HOT Conversion

1-394. In 2003, public discussion and continuing research led to the adoption of state legislation
that authorized MnDOT to convert the existing HOV lanes to HOT lanes on 1-394. Specific
provisions in the law ensured that key program goals would be met, specifically for maintaining
performance and preference for transit and carpoolers. The authorizing legislation also specified
that excess funding would be dedicated to roadway capital improvements and transit expansion
on the corridor. The presence of state stature that mandated specific preferences helped to ensure
public trust (39).

Five years after the start of congestion pricing in 2005, the 1-394 MnPASS observed
improvements compared to use of the former HOV lane and how the public perceived the
project. Vehicle throughput increased by 48 percent from 2004 (the last year of the HOV lane) to
2010, and person throughput increased 25 percent during the same period. However, carpooling
decreased by 17 percent, which was due to enhanced transit service in the corridor. Drivers who
traveled in the 1-394 MnPASS Lane experienced a travel time savings of two to three minutes on
the 11-mile corridor. Based on a traveler survey, 90 percent of users indicated they were satisfied
or very satisfied with the program. Roughly 80 percent of MnPASS travelers either agreed or
strongly agreed the MnPASS was providing value for their money spent. However, 44 percent of
users stated they were concerned about the cost and about drivers cutting into the lane at non-
designated entry points (45).

1-35W. In 2009, the success of this first HOT lane on 1-394 led to the development of a second,
similar HOV-to-HOT lane conversion on I-35W. By this time, key stakeholders and community
groups saw the benefits associated with congestion pricing and knew what it entailed by
observing how the 1-394 MnPASS operated. Three years after opening, vehicle throughput
increased by 77 percent, and person throughput increased by 39 percent compared to 2008.
Average speeds on the non-tolled general-purpose lanes increased by 3 to 4 mph during the
morning peak period and declined by 1 to 2 mph during the afternoon peak period. Overall,
roughly 75 percent of MnPASS users had a high level of customer satisfaction by stating the
lanes provided value for their money spent. Free-flow travel speeds on the 1-35W MnPASS were
maintained at least 95 percent of the time (41).

The 2003 HOT-lane-authorizing legislation included a provision that free-flow speeds were to be
maintained for transit and carpoolers. In the 1-35W project, transit improvements were a central
element of the proposal (39).
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Equity
Early attempts to implement congestion pricing in Minnesota had a perception that only high-
income users would benefit from the program. According to evaluations of the project, the 1-394
MnPASS lanes benefited from a well-publicized discussion that potential time savings and
increased reliability were valuable for all income groups.

In the follow-up evaluation of the 1-394 project, travelers from all income groups supported and
used the MnPASS Lanes. A majority of residents in low (55 percent), medium (70 percent), and
high (79 percent) income classes approved of allowing SOV drivers to pay to use the HOT lanes
(46). A 2008 study found that both “higher income” and “living closer” to the 1-394 corridor
were correlated with higher levels of use (46).

Other project evaluations have also shown improved travel conditions on the general-purpose
lanes. The evaluation of 1-35 project found that benefits were received in all areas and that the
reinvestment of revenue between capital improvements and transit improvements benefits all
user groups. However, the potential for exposure to air pollution was higher in some
neighborhoods than others (47).

Stakeholders

Outreach efforts during the development and implementation of these projects were targeted to
specific stakeholders and interest groups. For example, the projects themselves were tailored to
meet transit rider needs by maintaining a high average travel speed and on-time arrival rates for
buses traveling on the corridor. Planners therefore informed transit users that projects would
maintain a high average travel speed and increase the on-time arrival for buses traveling on the
corridor.

Several advocacy groups comprised of local government officials and business leaders from the
I-35W corridor supported the 1-35W MnPASS Lanes project. These stakeholders recognized the
value that could come from improved traffic and transit service along their corridor and were
central in promoting the congestion pricing plans in ways that MnDOT could not or did not feel
comfortable in doing itself (39).

MnDOT Response to Public

Unexpected congestion in the off-peak direction during the first month of MnPASS operations
on 1-394 generated a public outcry and negative publicity for the MnPASS Lanes. In response,
MnDOT quickly returned the tolling hours to peak periods, similar to the historical HOV hours
before tolling (43) and moved ahead with a planned auxiliary lane construction project on the
westbound segment of 1-394 (48). During project development, the project team and community
task force had considered a peak-only tolling schedule but ultimately decided to operate the toll
lanes 24 hours a day despite some opposition from task force members.
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The prompt response of MnDOT to the subsequent congestion increase not only addressed the

problem but helped assure the public that MNnDOT was willing and prepared to make adjustments
and address issues (43).

Puget Sound HOT Lane Network in Seattle, Washington

The Puget Sound region, which includes Seattle and outlying communities in Washington, is
home to various congestion pricing projects including the SR 520 Toll Bridges, SR 167 HOT
Lanes, and 1-405 Express Toll Lanes (Figure 6). The region also features the tolled SR 16

Bridge, but it is a fixed-toll facility, and price does not change in response to congestion. The

Washington State Department of Transportation (WSDOT) manages the day-to-day operations
of facilities with congestion pricing in Washington.
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Figure 6. Planned Regional Seattle Express Lane Network.

System Development

Early Tolling Projects

Washington has used tolling in bridge construction since 1937, when its state legislature created
the Washington Toll Bridge Authority with a mandate to finance, construct, and operate toll
bridges in the state. In the early 1990s, WSDOT attempted to expand tolling operations by
establishing six P3s to build new transportation facilities. However, due to strong public
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opposition, five of these six projects were terminated, with only the Tacoma Narrows Bridge toll
surviving. This experience drove WSDOT’s efforts in understanding public perception of tolling,
which are discussed in more detail in the public outreach section of this case study.

SR 167 HOT Lanes Pilot Project

This setback lasted until 2005 when the Washington Legislature authorized the SR 167 High
Occupancy Toll Lanes Pilot Project. The project was developed so as to require further
legislation to continue or expand after June 2015 (49). In 2006, the Washington State
Transportation Commission (WSTC) completed its first comprehensive tolling study, which
documented a need for traffic management and revenue generation. That study also established
that there was general public misunderstanding of tolling practices and misunderstanding of how
revenues would be used (50).

HB 1773 Tolling Framework

In 2008, the state legislature passed HB 1773, which established non-revenue tolling by creating
the legal framework necessary for toll facilities, with the primary purpose of reducing congestion
and greenhouse gases. This framework included requirements that all revenue collected be tied to
improvements, maintenance, enforcement, and operation along the roadway where the toll is
collected. WSTC received control in establishing tolling rates along any future toll facilities.
Furthermore, the bill required any new tolling facilities to be approved in a separate bill by the
state legislature (51).

SR 520 Bridge Replacement and HOV Program

The 2008 Washington Legislature also passed HB 3096, which established the 520 Tolling
Implementation Committee, which was comprised of representatives from WSTC, WSDOT, and
the Puget Sound Regional Council. The purpose of this committee was to evaluate tolling as a
means of financing the SR 520 bridge replacement and HOV program (52).

In 2009, HB 2211 gave tolling authorization on the SR 520 Bridge. Tolling is expected to raise
$1.2 billion to fund the SR 520 Bridge Replacement and HOV program (53).

1-405/SR 167 Eastside Corridor

A tolling study for the 1-405/SR 167 Eastside Corridor was established in 2009 and
recommended a phased implementation strategy for managed lanes along the 40-plus mile
system (54). In 2011, HB 1382 approved authorization for tolling along the 1-405/SR 167
Eastside Corridor (55).

Pricing Structure

The pricing structure for each facility in the Seattle region was designed around the particular
project purpose and goals, so each has different operational policies and pricing structure.

The SR 520 Bridge has a fixed, time-of-day rate structure, with tolls set higher during peak
periods when congestion normally occurs. The primary goal of the SR 520 Bridge is revenue
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generation, with funding going toward the construction of a new bridge over Lake Washington.
A fixed, time-of-day toll schedule provides a greater assurance of revenue generation, lessening
the financial risk of the project and requiring less funding for bond insurance. In contrast, the
primary goal of the SR 167 HOT Lanes and the 1-405 Express Toll Lanes is congestion relief and
mobility, so dynamic tolls are set to allow operators the capability of adjusting for real-time
conditions.

SR 520 Bridge

The pricing for the SR 520 Bridge ranges from $0 in the midnight-5 a.m. time segment to $3.80
electronic payment ($5.40 pay by mail) in the peak-hour segments 7 a.m.—9 a.m. and 3 p.m.—

6 p.m. Each time segment is adjusted up or down to discourage peak-time usage. Rates increased
on July 1, 2015, at the direction of WSTC to reach peak charges of $3.90 for electronic tolling
and $5.55 if paid by mail (56). Table 4 shows the toll rates as of July 2016 to cross the SR 520
Bridge.

Table 4. SR 520 Bridge Toll Rates.

Monday-Friday Good To Go! Pass Pay By Mail
Midnight to 4:59 a.m. SO SO
5a.m. to 5:59 a.m. $1.90 $3.90
6 a.m. to 6:59 a.m. $3.25 $5.25
7 a.m. to 8:59 a.m. $4.10 $6.10
9 a.m.to 9:59 a.m. $3.25 $5.25
10 a.m. to 1:59 p.m. $2.55 $4.55
2 p.m.to 2:59 p.m. $3.25 $5.25
3 p.m. to 5:59 p.m. $4.10 $6.10
6 p.m. to 6:59 p.m. $3.25 $5.25
7 p.m. to 8:59 p.m. $2.55 $4.55
9 p.m. to 10:59 p.m. $1.90 $3.90
11 p.m. to 11:59 p.m. SO S0

Source: (57)

SR 167 HOT Lanes and 1-405 Express Toll Lanes

The SR 167 HOT Lanes and 1-405 Express Toll Lanes both use dynamic pricing with a set
possible range of $0.50 to $9.00 along SR 167 and $0.75 to $10.00 along 1-405. WSTC sets the
ranges, and price varies according to the number of vehicles currently using the facilities. The
I-405 HOT Lanes include three destination zones that allow prices to be linked for specific end
locations (57). Destination zones, and their individual charges, are shown on signage along the
1-405 corridor displaying whether free HOV access is permitted for HOV2+ or HOV3+. Figure 7
shows a toll rate sign for the 1-405 Express Toll Lanes, with prices for three destinations.
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Figure 7. Toll Rate Sign on the 1-405 Corridor.

Public Outreach

SR 167 HOT Pilot Project Outreach

A history of failed P3s on toll facilities dating back to the 1990s and resulting studies from those
failures revealed strong public mistrust and misunderstanding of the purpose and role of toll
facilities. This public opinion led to concerted efforts by WSDOT to address the issues. Outreach
for the SR 167 HOT pilot project addressed public misconnections through an aggressive
strategy that included advertising through multiple mediums, formal open houses, informal
outreach activities at farmers markets, and a website updated with project and meeting
information (50).

WSDOT and the Puget Sound Regional Council Surveys

In 2007, WSDOT and the Puget Sound Regional Council received federal funds through
FHWA'’s Value Pricing pilot program to test public awareness and acceptance of tolling concepts
and the effectiveness of communication strategies. This effort included stakeholder meetings
with state legislators and business and civic leaders, six open houses, web and phone surveys,
and an outreach website with updated information.

Public perception and acceptance of tolling varied depending on facility and tolling structure.
Survey results showed that the majority of those surveyed recognized that the SR 520 Bridge
was in need of replacement, which made respondents more supportive of fixed-rate tolling. Most
survey respondents were unaware of congestion management on SR 520 and expressed concern
over the ability to provide improved traffic flows when all lanes are tolled. These issues were
less cited when discussing HOT lanes such as those used on the SR 167 HOT Lanes and the
I-405 Express Toll Lanes. However, while HOT lanes were considered to be effective in traffic
management, there were concerns over equity issues and the effect of adding SOV drivers to the
already heavily used HOV lanes (58).

Research Report

A research report (59) reviewed public perception of the tolling method used on SR 520 among
community stakeholders, toll users, and transit users. Community stakeholders identified key
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aspects for acceptance including the need for the government to engage in equity discussions
when they arise with tolling. Specific needs that were identified included the need to promote
viable alternatives (such as high-quality transit lines) and the need for extensive outreach and
marketing to convey the purpose of the toll.

Existing conditions in the region were also found to be integral to acceptance. These include the
existence of bridge tolling in the area, Tacoma Narrows Bridge, and the publicly accepted fact
that the SR 520 Bridge was in need of replacement (59). The public’s response to tolling in
Washington often included concerns about the equity of the distribution of costs, which could
place a greater burden on lower-income residents. During implementation of the SR 520 Bridge
toll, outreach efforts found an increase in support once those concerned with equity impacts were
informed of the 50-70 percent project support across all income groups (58).

Impacts on Transit

WSDOT has given transit strong consideration in the implementation of tolling facilities in
Washington because transit is considered a key congestion mitigation tool. Transit vehicles are
allowed to access both the SR 520 all-lane tolling and the SR 167 HOT Lanes free of charge.
Project leaders have demonstrated a commitment to serving transit by altering design along the
SR 167 HOT Lanes in response to transit agencies’ concerns. The SR 520 Bridge is a major
transit corridor with 24 bus routes and over 13,000 riders a day crossing the bridge. In
conjunction with the implementation of tolling on the bridge, additional transit vehicles were
added to bridge routes, and two park-and-ride stations were placed on the east side of the bridge.

A 2014 report found that transit ridership had increased by 38 percent between the summer of
2010 and 2012, higher than the average increase of ridership across the competing 1-90 bridge.
Additionally, the study found that both park-and-ride garages were 99-100 percent occupied by
September 2012 (58).

Volpe Survey

A Volpe survey of public reaction to the SR 520 Bridge tolling found a statistical increase in
driver satisfaction with travel times, speeds, and predictability after the toll was implemented.
There were decreases in these measures along the competing 1-90 corridor. Overall, the public
survey found a generally negative opinion of the SR 520 Bridge toll but an improved opinion of
the transit network overall. The survey’s transit user results showed an increased satisfaction
with transit travel time, but decreased satisfaction with seat availability and park-and-ride spaces,
resulting from an increase in transit ridership (59).
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Los Angeles I-110 and I-10 Metro ExpressLanes

In November 2012, the Los Angeles County Metropolitan Transportation Authority (LA Metro)
launched the ExpressLanes Program on the 1-110 Freeway in Los Angeles County. A few
months later, in February 2013, Metro launched the ExpressLanes program on the 1-10 ElI Monte
Busway just east of downtown Los Angeles. Figure 8 shows the location of the 1-110 and 1-10
Metro ExpressLanes.

South'Pasadena s Gabriel

\>\ f

SR

Alhambra

p 0=

.
— e Momerey Park
-G—r f,

110 and 10

}

= t\* East Los Angeles

t:,‘

Rosem

e ~

T~
Commerce. Montebello
r‘r

Beﬂ

ExpressLanes Cudahy

Westmont

Sourh Gate

Y

\7
AN

Downey

/
Pico\ﬁfsm
4

ead EfMori'te
‘“—~_——::_._ —

South El Monte]

Avomdi:‘ Heights

Whittier

/
=
§

South Whittier|

““‘K/’#ﬁuﬁﬁ‘mﬁk’ —T |
|

Sy

'E‘

]
Compton {

)L

zl I

|
[

Carson

~Paramount ]

N

@ No\l;uia

f

Beﬂfh‘;wer

=\ Artesig

LY Cerrii
Lakewood

Ik La Miradd

.

05 Tepalma——

WES t Cdrson i

e

Hawtfiipn Gardens
Cypress

fJ Los Alamitos Stanton|

UEE— e

Seal Beach

/

Westminster

Source: (60)
Figure 8. 1-110 and 1-10 Metro ExpressLanes.

System Development

The program entailed the conversion and expansion (through restriping) of existing HOV lanes
to HOT lanes with additional enhancements to park-and-ride lots, increased transit service, and
the establishment of an electronically based time-of-day priced parking program in downtown
Los Angeles. Carpools, vanpools, and transit services have permission to travel in the
ExpressLanes facilities toll-free, while SOVs have to pay a toll that varies based on congestion.
All users are required to have a FasTrak transponder, with carpools and vanpools indicating their
occupancy via a switch on the transponder itself.
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Compared to the former HOV lanes, the 1-10 and 1-110 ExpressLanes experienced increases in
vehicle throughput:

e Vehicle throughput increased on the 1-110 ExpressLanes by 19.9 percent during 2013 and
39.9 percent during 2014 (depending upon location) without additional managed lanes.

e Vehicle throughput increased on the non-tolled adjacent 1-110 general-purpose lanes by
3.7 percent during 2013 and 6.9 percent during 2014, as measured at two locations. A
third location measured an 8.8 percent decrease in general-purpose lane vehicle
throughput on 1-110. However, this decrease was attributed to local factors outside the
construction of the facility.

e The I-10 ExpressLanes, unlike the I-110 ExpressLanes, constructed a second managed
lane as part of the HOV-to-HOT lane conversion, effectively doubling capacity and
vehicle throughput (61).

Pricing Structure

Pricing for the 1-10 and 1-110 Metro ExpressLanes is based on a dynamic schedule that changes
in real time based on demand. Tolls vary from a minimum of $0.25 per mile to a maximum of
$1.40 per mile. If travel speeds fall below 45 mph for a time greater than 10 minutes, the
ExpressLanes revert to HOV-only mode, which excludes toll-paying vehicles. Both corridors are
priced by individual segments where drivers enter and exit the facility at designated locations—
at intermediate points, at both terminals, or through a direct connection to a park-and-ride lot.

The Metro ExpressLanes require all vehicles to pay to use the facility except for verified
carpools, public or privately operated transit vehicles, motorcycles, and emergency response
vehicles. The carpool requirement to obtain toll-free access is:

e For the I-110 ExpressLanes, two or more people.
e For the I-10 ExpressLanes, three or more people.

Carpools can self-declare their status by using a switchable transponder. This transponder allows
the user to move a physical switch on the toll tag to either carpool or non-carpool mode.

Alternatively fueled vehicles with a qualifying white or green California Clean Air Sticker are
exempt from paying tolls. Most vehicles that qualify as alternatively fueled vehicles are
classified as plug-in electric vehicles.

Public Outreach

The Metro ExpressLanes on 1-110 and I-10 had the original goals of reducing congestion,
increasing person and vehicle throughput, and improving mobility near and throughout
downtown Los Angeles. One of the primary goals of the program was to extend the number of
users who could travel in the former HOV lanes by selling the limited amount of available
capacity.
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Equity
Initially, the Metro ExpressLanes encountered significant public resistance because of concerns
about the disproportionate impact on low-income households living in each corridor. To allay
fears, the Metro ExpressLanes provided fee discounts for specific households and incorporated
enhanced travel options that did not require paying a toll. A low-income assistance plan allowed
qualifying Los Angeles County residents to receive a one-time $25 credit and have monthly
account maintenance fees waived.

Transit

The project improved transit service by increasing the number of buses in the corridor by
acquiring 29 buses on the 1-110 ExpressLanes and 30 buses for use on the 1-10 ExpressLanes.
Metro’s Transit Rewards Program incentivized transit riders with the opportunity to earn toll
credits. Riders had the opportunity to earn a $5 toll credit by taking 32 one-way trips on
qualifying transit lines during peak hours. This type of transit reward was the first to be
implemented nationally. A similar carpool loyalty program automatically entered users into a
monthly drawing for gift cards (61).

Overall transit ridership increased for both the 1-10 and 1-110 corridors:

e The Silver Line express bus service on the 1-110 corridor experienced a 52 percent
increase in morning peak-period ridership and a 41 percent increase in afternoon peak-
period ridership.

e The Silver Streak bus service on I-10 had a 59 percent increase in morning peak-period
ridership and a 15 percent increase in afternoon peak-period ridership.

An onboard survey showed improved perception of buses and a significant shift in riders from
those who formally drove SOVs:

e Sixty-five percent of riders on I-110 and 57 percent of riders on 1-10 reported a faster trip
since tolling began.

e Between 32 and 33 percent of new riders on both 1-110 and 1-10 used to drive alone on
the corridor (61).

Success of the Pilot

The ExpressLanes demonstration was considered a success, and in April 2014 the LA Metro
board voted unanimously (11-0) to direct its chief executive officer to lobby for the continuation
of the pilot and to ask the California Legislature to grant LA Metro power to expand the program
and convert additional HOV lanes in the region, such as 1-405, to HOT lanes. An important
measure of public acceptance was the number of ExpressLanes transponders issued to users.
Before the start of operations, LA Metro anticipated 100,000 commuters would sign up, but
FasTrak distributed more than 260,000 transponders after the end of the one-year pilot period
(62).
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Conclusions

Congestion pricing is implemented on managed lanes to improve travel times and travel time
reliability by managing traffic flows in response to congestion. Rates for access to priced
facilities vary such that the price for access is higher during periods of heavier congestion and
lower for off-peak periods, thus creating a monetary incentive for drivers to shift to other times
of day and providing an expedited and more reliable trip for those who are willing to pay.
Furthermore, by providing discounts and/or free access to carpools and transit, managed lanes
can help to increase throughput on a given corridor by incentivizing strategies that increase
person throughput without adding new vehicles.

Most national applications of congestion pricing are found in HOT lanes and other types of
managed lanes applications. HOT lanes levy a toll for SOV access to separate lanes within a
freeway while allowing transit, carpools, vanpools, and others free or discounted access. As of
August 2016, 9 bridges and tunnels, 8 limited-access highways, and 30 priced lanes in 12 states
were operating with congestion pricing.

The development of congestion-priced managed lanes has been driven by policy development at
both the local and state level. In Texas, state legislation enabled and refined the ability of local
agencies to toll state highways and enter into CDAs for the financing of priced facilities. Local
entities, in turn, have undertaken congestion pricing and managed lanes projects as part of
broader, regional planning efforts to address congestion and air quality issues. This has resulted
in differing operational policies across priced facilities in the state, but these facilities have
nonetheless been largely successful in meeting their desired objectives for system management
and revenue generation. In other states, tolling and financing authority has also generally started
at the state level with local agencies subsequently incorporating the actual application of pricing
into their long-range planning efforts. Many successful managed lanes projects that use a
congestion pricing component are part of a much broader program that integrates effective
freeway management, transit service, and demand management strategies (such as carpooling
and vanpooling programs).

Public acceptance of pricing is one of the biggest challenges facing the application of congestion
pricing, with the concept of equity being the most common issue. The public and stakeholders
tend to view pricing as placing an undue burdens on those that can least afford it or do not have
other travel options. Operational policies can be adopted to address some of these concerns. In
most cases, priced managed lanes offer free access to transit vehicles, and one agency operates a
low-income assistance program. The 1-110 and 1-10 ExpressLanes in Los Angeles provide a one-
time $25 toll credit to qualifying accounts and have the monthly maintenance fees waived. These
credit-based programs helped to alleviate some perceptions that congestion pricing was unfairly
burdening poorer populations.
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Appendix A: Implemented Projects Outside of Texas

Project Title

Location

Facility Type

Pricing Schedule

SeaPark 2010 Seattle, WA Priced Fixed time of day
parking
SF Park 2011 | San Francisco, CA Priced Fixed time of day
parking
LA Express Park 2012 Los Angeles, CA Priced Fixed time of day
parking
Cape Coral and Midpoint | 1998 Lee County, FL Bridge Fixed time of day
Memorial Bridges
New York/New Jersey 2001 New York and New Bridge and Fixed time of day
Bridges and Tunnels Jersey tunnel
San Francisco-Oakland 2010 San Francisco, CA Bridge Fixed time of day
Bay Bridge
SR 520 Bridge 2011 | Seattle, WA Bridge Fixed time of day
New Jersey Turnpike 2000 New Jersey Highway Fixed time of day
The Toll Roads (SR 73, SR | 2002 Orange County, CA Highway Fixed time of day
133, SR 241, and SR 261)
Dulles Greenway 2009 Loudon County, VA Highway Fixed time of day
(SR 267)
Pocahontas Parkway (SR 2011 Richmond, VA Highway Fixed time of day
895)
Intercounty Connector 2011 Montgomery and Highway Fixed time of day
(MD 200) Prince George’s
County, MD
91 Express 1996 | Orange County, CA HOT lanes Fixed time of day
[-25 HOV Express Lanes 2006 Denver, CO HOT lanes Fixed time of day
[-95 Express Toll Lanes 2014 Baltimore, MD HOT lanes Fixed time of day
US 36 Express Lanes 2015 Denver, CO HOT lanes Fixed time of day
I-70 Mountain Express 2015 Denver, CO HOT lanes Fixed time of day
Lane
I-15 Express Lanes 1996 San Diego, CA HOT lanes Dynamic
394 MnPASS 2005 Minneapolis, MN HOT lanes Dynamic
[-15 Express Lanes 2006 | Salt Lake City, UT HOT lanes Dynamic
SR 167 HOT Lanes 2008 | Seattle, WA HOT lanes Dynamic
95 Express 2008 Miami, FL HOT lanes Dynamic
35W MnPASS 2010 Minneapolis, MN HOT lanes Dynamic
Alameda County Express | 2010 | Alameda County, CA | HOT lanes Dynamic
Lanes (I-680)
I-85 Express Lanes 2011 | Atlanta, GA HOT lanes Dynamic
I-495 Express Lanes 2012 Northern Virginia HOT lanes Dynamic
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Project Title Location Facility Type Pricing Schedule

Silicon Valley Express 2012 | SanJose, CA HOT lanes Dynamic
Lanes (SR 237/1-880)

I-110 Metro ExpressLanes | 2012 Los Angeles, CA HOT lanes Dynamic
I-10 Metro ExpressLanes 2013 Los Angeles, CA HOT lanes Dynamic
595 Express 2014 Broward County, FL | HOT lanes Dynamic
I-95 Express Lanes 2014 Northern Virginia HOT lanes Dynamic
[-405 Express Toll Lanes 2015 Bellevue, WA HOT lanes Dynamic
I-580 Express Lanes 2016 Alameda County, CA | HOT lanes Dynamic
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Appendix B: Texas Managed Lane Profiles

As a consolidated and quick reference, this section of the report contains brief profiles of
individual managed lane projects in Texas. Each profile includes the following information:

e Location.

e Physical description.
e (Governance.

e Project delivery.

e Financing.

e Project timeline.
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DFW Connector

Location

The DFW Connector runs along the north
side of the DFW International Airport and
through portions of the cities of Southlake,
Irving, and Grapevine. The roadway
stretches from the SH 114/SH 121 Merge
(near William D. Tate Avenue) to the north
entrance of the DFW Airport.

Physical Description

The DFW Connector contains four managed
lanes (two in each direction) along the
8.4-mile stretch of SH 114. The managed
lanes extend for 4 of the 8.4 miles.

Governance

TxDOT owns and operates the roadway.
NTTA collects tolls.
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Project Delivery

The DFW Connector was completed
through a design-build agreement between
TxDOT and NorthGate Constructors.

Financing

The $1.1 billion project was funded
exclusively by TxDOT. Funds totaled

$261 million from the American Recovery
and Reinvestment Act of 2009, $144 million
from Proposition 14, $32 million from
Proposition 12, and $696 million from
TxDOT (fuel tax revenue) (63).

Project Timeline
February 2010: Construction begins.

November 2013: The project reaches
substantial completion.

March 2014: Final acceptance is achieved.



North Tarrant Express

Location and Physical Description

The North Tarrant Express runs along 1-820,
SH 121, and SH 183. Segment 1 of the
project runs 6.4 miles along 1-820 from
I-35W to the northeast 1-820 interchange.
Segment 2 runs 6.9 miles along SH 121/183
from the northeast 1-820 interchange to the
SH 121/183 split. Segment 1 includes two
surface-level managed lanes in the median,
while segment 2 includes two additional
managed lanes. A third managed lane will
be completed by 2030 (64, 65).

Governance

TxDOT owns the roadway, and NTE
Mobility Partners (NTEMP) operates and
maintains it. NTTA collects tolls.

Project Delivery

The project was completed through a CDA
between TXDOT and NTEMP. TxDOT
owns and helped finance the project, while
NTEMP built, operates, maintains, and
helped finance the project.
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Financing

The $2.1 billion project was funded by both
TxDOT and NTEMP. TxDOT provided
$570 million in public funds, while NTEMP
acquired the remaining funds. NTEMP
provided $428 million in private equity,
procured a $650 million Transportation
Infrastructure Finance and Innovation Act
loan, and procured $400 million in private
activity bonds.

Project Timeline

December 2009: Financing is approved, and
approval is given to begin detailed work.

November 2010: Construction begins.

October 2014: The project is substantially
completed.

January 2015: Project receives final
acceptance.

Operational Performance

Year Total Total Revenue
Transactions (S Millions)
2014 4,400,000 $6.4
2015 20,200,000 $51.8
2016 11,900,000 $34.7

Includes only Q1 and Q2 for 2016
Source: (66,67,68,69,70,71,72)




LBJ Express

Location and Physical Description

The LBJ Express runs 10.7 miles along
1-635 from east of Luna Road to Greenville
Avenue and 5.8 miles on 1-35E from south
of the Loop 12/1-35E split to south of
Valwood Parkway. The project includes
13.3 miles of managed lanes, consisting of
9.7 miles of two to three subsurface lanes in
direction along the center of 1-635, and

3.6 miles of elevated two-lane roadway
above I-35E (64).

Governance

TxDOT owns the roadway, and the LBJ
Infrastructure Group (LBJIG) operates and
maintains it. NTTA collected tolls.

Project Delivery

The project was completed through a CDA
between TxDOT and LBJIG. TxDOT owns
and helped finance the project, while LBJIG
built, operates, maintains, and helped
finance the project.
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Financing

Both TxDOT and LBJIG funded the

$2.8 billion project. TXDOT provided
$496 million in public funds. LBJIG
provided $672 million in private equity.
LBJIG also secured $615 million in private
activity bonds and an $850 million
Transportation Infrastructure Finance and
Innovation Act loan.

Project Timeline

October 2006: The Texas Transportation
Commission authorizes the issuance of a
request for proposals.

September 2007: TXDOT issues a request
for proposals.

September 2009: The CDA is executed.
Spring 2011: Construction begins.

Fall 2015: The project is substantially
completed.

Operational Performance

Year Total Total Revenue
Transactions (S Millions)

2015 7,000,000 $11.5

2016 17,000,000 $33.9

Includes only Q4 for 2015 and Q1 and Q2 for 2016.
At the time of this report, only three quarters of
revenue data were available for when the LBJ
Express was completely open.

Source: (73,74,75)




Katy Managed Lanes

Location

The Katy Freeway Managed Lanes are

located in Houston and run west along 1-10

between SH 6 and 1-610W.

Physical Description

The managed lanes extend for 12 miles, with

two lanes in each direction. The Sam
Houston Tollway and SH 6 intersect with
this section of road.

Governance

HCTRA owns and operates the managed
lanes, while TxDOT controls the general-
purpose lanes (76).

Project Delivery

The Katy Freeway Managed Lanes were
completed using the design-bid-build
method.

Financing

The Katy Managed Lanes project cost

$2.8 billion. Of this, $1.42 billion was from
federal funds, $1.11 billion from state funds,
$238 million from HCTRA that came from

previous toll revenues, and $17.7 million
from other local funds (77).
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Project Timeline

2003: Construction begins.

October 2008: Managed lanes open for
carpools of two or more people.

April 2009: SOVs are allowed by paying a

toll.
Operational Performance
Year Total Total Revenue
Transactions (S Millions)
2010 9,769,172 $3.84
2011 14,219,063 $6.72
2012 16,071,614 $8.02
2013 19,320,467 $10.33
2014 22,388,942 $13.92
2015 28,243,333 $17.43

Source: (78)




Houston METRO HOT Lanes

Location and Physical Description
1-45 South/Gulf Freeway

The 1-45 South/Gulf Freeway section of the
METRO HOT Lanes extends southeast from
downtown Houston to Dixie Farm Road.
This section of the HOT Lanes runs for

15 miles along 1-45 toward Galveston.

US 290/Northwest Freeway

The US 290 HOT Lanes run northwest from
Houston at the 1-10 Interchange and stop
southeast of Duffton Street. This 20-mile-
long section of roadway contains a single
reversible HOT lane. The major roadway
that intersects with it is the Sam Houston
Tollway.

1-45 North/North Freeway

The 1-45 North/North Freeway section of the
HOT lanes runs north from downtown
Houston at Washington Avenue and Girard
Street to just south of Cypress Station Drive.
This section runs for 20 miles and contains a
single reversible HOT lane. Major
intersections include 1-610, Beltway 8, and
FM 1960.

US 59 North/Eastex Freeway

The US 59 North/Eastex Freeway section of
the HOT lanes extends from downtown
Houston at Ruiz Street to Sorters McClellan
Road. This section runs for 20 miles and
contains a single reversible HOT lane.
Major intersections include 1-610 and
Beltway 8.
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US 59 South/Southwest Freeway

The US 59 South/Southwest Freeway
section of the METRO HOT Lanes runs
southwest from Houston (at Hawthorne
Street) to just northeast of West Airport
Boulevard. This section runs for 24 miles
and contains a single reversible HOT lane.
Major intersections include the Sam
Houston Tollway and 1-610.

Governance

Houston METRO owns and operates the
METRO HOT Lanes.

Project Delivery

The HOT lanes were installed through an
agreement between Houston METRO and
TransCore, a contractor that specializes in
electronic tolling systems and other
intelligent transportation systems.

Financing

HOT lane conversion was estimated at
$50 million. In 2011, $14.5 million in
federal grants were allocated to HOT lane
conversion. In 2012 and 2013, Phase 1B
used $40 million in grant funding and

$9 million in local funding (79).



Project Timeline

February 2012: 1-45 South opens to traffic.
July 2012: US 59 South opens to traffic.
December 2012: 1-45 North opens to traffic.
May 2013: US 290 opens to traffic.

July 2013: US 59 North opens to traffic

(80, 81).

Operational Performance

Year Total Total Revenue
Transactions (S Millions)

2012 136,278 S0.4

2013 1,138,418 $3.5

2014 2,122,759 $6.6

2015 2,522,311 S7.2%*

2016 1,604,124%* $6.9%*

* Through April 30, 2016
**Estimate
Source: (2, 82)
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Cesar Chavez Express Toll
Lanes

Location

The Cesar Chavez Express Toll Lanes are
located in EI Paso on a section of Loop 375
that runs parallel to the United States-
Mexico border from South Zaragosa Road to
US 54.

Physical Description

The Cesar Chavez Express Toll Lanes
stretch for 8.9 miles. There are now two
managed lanes (one in each direction),
which increased the total number of lanes
from four to six on that section of the
roadway.

Governance

The Camino Real Regional Mobility
Authority (CRRMA) operates and maintains
the Express Lanes.

Project Delivery

The project was designed in-house by the
TxDOT-EI Paso district and construction
was put out to bid in April 2011 (83, 84).
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Financing

The project was budgeted at $79 million,
which included $74 million in

Proposition 14 Bonds and $5 million in
Category 10 federal funds (85). This
included adding two managed lanes and
reconstructing the non-tolled adjacent lanes.
In 2012, CRRMA and TxDOT entered into
an agreement that made up to $9.9 million
available to CRRMA to develop and
implement the toll systems needed. In 2012,
$757,025 was spent on planning, and in
2013, $1.03 million was spent selecting and
engaging in a toll system integrator (86).

Project Timeline
FY 2011: TXDOT lets the project.

January 2014: Project is completed and
opens to traffic.

Operational Performance

Total Total
Year Transactions Revenue
(S Millions)
2014 234,081 $0.107
2015 475,286 $0.314
2016* 390,385 $0.258

*Through the third quarter of FY2016
Source: (87)
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