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Disclaimer

The contents of this report reflect the views of the authors, who are responsible for the
facts and the accuracy of the data presented herein. This project was conducted in
cooperation with the Texas Department of Transportation (TxDOT) and the U.S.
Department of Transportation, Federal Highway Administration (FHWA). The contents
do not necessarily reflect the official view or policies of the Federal Highway
Administration or the Texas Department of Transportation. The report does not
constitute a standard, specification, or regulation. The engineers in charge of the overall
project were Beverly T. Kuhn (Texas P.E. #80308) and Ginger Daniels Goodin (Texas
P.E. #64560).

The United States government and the state of Texas do not endorse products or
manufacturers. Trade or manufacturers’ names appear herein solely because they are
considered essential to the object of this report.
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Executive Summary

Executive Summary

Many Texas cities are considering the managed lanes concept for major freeway
expansion projects. As a new operating strategy that incorporates flexible and potentially
dynamic lane use, managed lanes have a very limited experience base from which to
draw guidance. The operational experience in both Texas and nationally for managed
lanes is minimal, particularly for extensive freeway reconstruction projects. Most
operating projects are characterized by retrofit approaches for existing HOV lanes that
have highly fixed access, geometric, and operational configurations. As a result of the
limited experiential base, effective implementation of new managed lanes is hindered by
a knowledge vacuum in emerging key areas of development, design, and operation.

To address this knowledge gap, the Texas Department of Transportation (TXDOT)
undertook a five-year research study to explore the complex and interrelated issues
associated with the safe and efficient operation of managed lanes. Over 20 different
aspects of planning, designing and operating managed lanes were explored during the
study. From those research efforts this Managed Lanes Handbook was developed, which
brings together implementation guidance from the individual research tasks conducted as
part of the larger study effort.
The Managed Lanes Handbook is a practical and easy-to-use reference for transportation
professionals at all levels and with a variety of backgrounds. Policy makers can also use
the handbook to review the key elements associated with various aspects of managed
lanes projects. The topics covered in the handbook represent a full range of topics that
are of interest to practitioners:

& Critical Issues and Key Resources

¢ Planning Managed Lanes Facilities

¢ Legislative Issues

¢ Public Outreach

¢ Funding and Financing Managed Lanes

& Managed Lanes Weaving, Ramp, and Design Issues

¢ Decision-Making Needs and Traffic Control Devices for Managed Lanes

& Enforcement Issues for Managed Lanes

& Incident Management for Managed Lanes

& Interim Use during Construction, Special Events, and Emergencies

& Staffing and Training for Managed Lanes

=_d
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& Monitoring and Evaluating Managed Lanes Facility Performance
& Interoperability Issues on Managed Lanes Facilities

This Managed Lanes Handbook offers guidance based on a handful of field
implementations of managed lanes and pricing projects, along with micro-simulation
tools to replicate some of the more complex scenarios envisioned for Texas facilities. As
such, the handbook should be considered a living document that provides practitioners
with information based on a snapshot in time. While the managed lanes research
program has offered TXxDOT direct guidance for application in current project
development, the program has also identified new challenges and areas for further
exploration. Of particular interest are the second generation projects that are
incorporating managed lanes as a mobility strategy that encompasses a broad range of
operational possibilities, challenges, and complexities. Each of the new challenges pose
tough questions that have not been tackled in the projects currently in operation. As more
of these projects are put into operation and as more of the research gaps are addressed,
the guidance provided by this handbook will undoubtedly evolve over time.
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Managed Lanes Handbook

Typically, managed lanes facilities are a “freeway within a freeway” where a set of lanes
within the freeway cross section is physically separated from general-purpose lanes. The
intent is to incorporate a high degree of operational flexibility so that over time
operations can be actively managed to respond to growth and changing needs. Also, the
operation of and demand on the facility is managed using a combination of tools and
techniques in order to continuously achieve an optimal condition, such as free-flow
speeds, using one of three types of management: pricing, vehicle eligibility, and access
control.
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Chapter 1 — Guide to the Managed Lanes Handbook

Section 6 — Commonly Used Acronyms
AASHTO: American Association of State Highway and Transportation Officials
ADT: annual daily traffic
AVI: automatic vehicle identification
B/C: benefit/cost
BRT: bus rapid transit
Caltrans: California Department of Transportation
CBD: central business district
CCTV: closed circuit television
CHP: California Highway Patrol
CITE: Consortium for ITS Training and Education
CMS: changeable message sign
CO: carbon monoxide
CSS: context sensitive solutions
CV: coefficient of variation
DMS: dynamic message sign
DOT: department of transportation
DPS: Department of Public Safety
EMS: emergency medical services
EPS: electronic payment systems
EPA: Environmental Protection Agency
ETC: electronic toll collection
FAIR: fast and intertwined regular
FHWA: Federal Highway Administration

FTA: Federal Transit Administration
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GP: general purpose

HAR: highway advisory radio

HAZMAT: hazardous materials

HC: hydrocarbon

HCM: Highway Capacity Manual

HCTRA: Harris County Toll Road Authority

HOV: high-occupancy vehicle

HOT: high-occupancy toll

HOT START: High Occupancy Toll Strategy Analysis Tool
ILEV: inherently low-emission vehicle

ISTEA: Intermodal Surface Transportation Efficiency Act of 1991
ITE: Institute of Transportation Engineers

ITS: intelligent transportation systems

LEV: low-emission vehicle

LOS: level of service

LPR: low power radio

METRO: Metropolitan Transit Authority of Harris County
ML: managed lane

MPO: metropolitan planning organization

MUTCD: Manual on Uniform Traffic Control Devices for Streets and Highways
NCHRP: National Cooperative Highway Research Program
NEPA: National Environmental Policy Act

NHI: National Highway Institute

NHS: National Highway System

NJTA: New Jersey Turnpike Authority
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NOX: nitrogen oxides

NTOC: National Transportation Operations Coalition
NTTA: North Texas Tollway Authority

O-D: origin-destination

OECD: Organisation for Economic Co-operation and Development
O/M: operations/maintenance

PMT: person miles traveled

PPD: passengers per day

PPDF: peak period distribution factor

PPUF: peak period utilization factor

RDM: Roadway Design Manual

ROW: right of way

SAFETEA-LU: Safe, Accountable, Flexible, Efficient Transportation Equity Act: A
Legacy for Users

SANDAG: San Diego Association of Governments
SIB: State Infrastructure Bank

SOV: single-occupancy vehicle

SSD: stopping sight distance

STAA: Surface Transportation Assistance Act

SUL.: special use lane

TDM: traffic demand management

TEA-21: Transportation Equity Act for the 21% Century
TIFIA: Transportation Infrastructure Finance and Innovation Act
TRB: Transportation Research Board

TTA: Texas Turnpike Authority

TTI: Texas Transportation Institute
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TMT: total miles traveled

TOT: truck-only toll

TxDOT: Texas Department of Transportation
USDOT: United States Department of Transportation
V/C: volume/capacity

VDOT: Virginia Department of Transportation
VHT: vehicle hours traveled

VMS: variable message sign

VMT: vehicle miles traveled

VOC: volatile organic compounds

VPD: vehicles per day

VPPP: Value Pricing Pilot Program

WMD: weapons of mass destruction

WSDOT: Washington State Department of Transportation

WTP: willingness to pay
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