| TRANSPORTATION
PLANNING




TRANSPORTATION
PLANNING
HANDBOOK
FOURTH EDITION

Institute of Transportation Engineers

Michael D. Meyer

WILEY



Copyright © 2016 by John Wiley & Sons, Inc. All rights reserved.
Published by John Wiley & Sons, Inc., Hoboken, New Jersey.
Published simultaneously in Canada.

No part of this publication may be reproduced, stored in a retrieval system, or transmitted in any form or by
any means, electronic, mechanical, photocopying, recording, scanning, or otherwise, except as permitted
under Section 107 or 108 of the 1976 United States Copyright Act, without either the prior written permis-
sion of the Publisher, or authorization through payment of the appropriate per-copy fee to the Copyright
Clearance Center, 222 Rosewood Drive, Danvers, MA 01923, (978) 750-8400, fax (978) 646-8600, or on the
web at www.copyright.com. Requests to the Publisher for permission should be addressed to the Permis-
sions Department, John Wiley & Sons, Inc., 111 River Street, Hoboken, NJ 07030, (201) 748-6011, fax (201)
748-6008, or online at www.wiley.com/go/permissions.

Limit of Liability/Disclaimer of Warranty: While the publisher and author have used their best efforts in
preparing this book, they make no representations or warranties with the respect to the accuracy or com-
pleteness of the contents of this book and specifically disclaim any implied warranties of merchantability
or fitness for a particular purpose. No warranty may be created or extended by sales representatives or
written sales materials. The advice and strategies contained herein may not be suitable for your situation.
You should consult with a professional where appropriate. Neither the publisher nor the author shall be
liable for damages arising herefrom.

For general information about our other products and services, please contact our Customer Care Depart-
ment within the United States at (800) 762-2974, outside the United States at (317) 572-3993 or fax (317)
572-4002.

Wiley publishes in a variety of print and electronic formats and by print-on-demand. Some material included
with standard print versions of this book may not be included in e-books or in print-on-demand. If this
book refers to media such as a CD or DVD that is not included in the version you purchased, you may
download this material at http://booksupport.wiley.com. For more information about Wiley products, visit
www.wiley.com.

Library of Congress Cataloging-in-Publication Data:

Names: Meyer, Michael D., editor. | Institute of Transportation Engineers.

Title: Transportation planning handbook / Institute of Transportation
Engineers, [edited by] Michael D. Meyer.

Description: Fourth edition. | Hoboken : Wiley, 2016. | Revised edition of
Transportation planning handbook, 2009. | Includes index.

Identifiers: LCCN 2016007015 | ISBN 9781118762356 (hardback) |
ISBN 9781118762400 (Adobe PDF) | ISBN 9781118762394 (epub)

Subjects: LCSH: Transportation—Planning—Handbooks, manuals, etc. |
BISAC: TECHNOLOGY & ENGINEERING / Civil / General.

Classification: LCC HE151 .T663 2016 | DDC 388.068/4—dc23

LC record available at https:/lccn.loc.gov/2016007015

Cover Design: Wiley
Cover Image: ARC Strategic Regional Thoroughfare Plan, 2012 © Atlanta Regional Commission (ARC)

This book is printed on acid-free paper. ®
Printed in the United States of America

10987654321



TRANSPORTATION
PLANNING
HANDBOOK



Preface

The original intent of the update to the Transportation Planning Handbook (third edition) was to simply provide more
recent references and add material on topics that had surfaced as an important planning topic since the publication of
the third edition nine years ago. In updating each chapter, however, it became apparent that much has happened since
the mid-2000s in transportation planning. Important changes have included a focus on performance-oriented plan-
ning, an increased emphasis on environmental and social justice, a continuing revolutionary change in transportation
system and vehicle technology, a similar revolution in the technology of data collection, the expanding options for
transportation finance, and a continuing trend in changing socio-demographic characteristics that will fundamentally
affect how travel occurs. What had begun as a simple update evolved into a major rewrite when it became apparent
that transportation planning is now facing many important challenges and opportunities that were just becoming
apparent in the mid-2000s.

In addition to the updates of the chapters found in the third edition, new chapters have been added to this edition
reflecting the importance of these topics to contemporary transportation planning. These chapters include trans-
portation finance and funding, highway system planning, travel demand management, local/municipal transportation
planning, and public engagement. These chapters were written by the editor.

Finally, the technology of publishing has changed dramatically since the mid-2000s such that we can now cross
reference and link key concepts from one chapter to another. This handbook does not repeat concepts that are inher-
ent to transportation planning whether focusing on state, metropolitan, or local planning contexts. For example,
Chapter 1 presents an organizing framework for transportation planning that outlines the major steps inherent in
any planning process. The chapters on statewide, metropolitan, and local transportation planning simply reference
this framework rather than repeat the framework in each chapter. Thus, those who are using individual chapters for
teaching and/or reference should be aware that each chapter might reference material in other chapters that is needed
to obtain a complete picture of the substance and concepts in a targeted chapter.

The experience in updating this handbook reflects the dynamic nature of transportation planning. As noted by the
editor in other publications and in previous editions of the handbook, transportation planning relates to the key policy
issues and decision contexts of the day. Although transportation planners in the mid-2000s would recognize much of
what planners are doing today, they would be surprised by planning interest in climate change, autonomous vehicles,
3D printing (and its impact on logistics), cloud sourcing as a tool for public engagement, and many other capabilities
and issues that have been enabled by changing socio-demographic characteristics and new technologies. The planning
process outlined in this handbook is one that is future-oriented, anticipating societal and technological characteris-
tics that will affect future transportation system performance. In addition, it is one that is flexible to allow policy
issues and new analysis capabilities to be included as they become important topics to planners and decision makers.
In this way, transportation planning will continue to stay relevant to the decisions that decision makers today and in
the future will be making to improve the vitality of our communities.
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Chapter 1

Introduction to Transportation
Planning’

. INTRODUCTION

he economic health and quality of life of a nation’s communities depend on a well-functioning and safe trans-

portation system. For example, following housing costs, transportation is one of the biggest expenses faced by

an average household in the United States and in many other countries. This is usually measured by the actual
out-of-pocket costs associated with owning and operating vehicles or paying for transit fares. When one considers
the value of time it takes to travel from one location to another, often in congested conditions, this cost increases
significantly. The cost of freight and goods movement is also an economic cost passed on to consumers that will vary
depending on the price of transportation.

The accessibility and mobility provided by transportation systems can influence land use patterns and, thus, over time
affect how we live. The best example of this relationship is the large-scale suburbanization of U.S. metropolitan areas
and of those in many other countries after World War II when massive investment was made in suburban freeways.
Today, transportation investment is often an integral part of economic and development plans, usually including
transit, pedestrian, bicyclist facilities, and actions to manage transportation demand. The importance of transportation
investment in transforming communities raises questions of who is benefiting and who is carrying additional burdens
after the system has changed. These are questions that are part of many transportation planning studies.

The public is also concerned about the environmental impacts linked to transportation systems and their operation.
This has been manifested in many environmental laws and regulations that affect how transportation planning is
conducted and the types of data and tools that must be used.

These, along with many other reasons, suggest that the transportation system is a critical component of a successful
modern community and economy. Thus, anticipating the challenges and opportunities relating to transportation
system performance is critical not only to future transportation system effectiveness, but also to the economic and
social well-being of our communities.

This handbook examines many facets of transportation planning. Transportation planning can be a highly technical
process, which often relies on computer models and other sophisticated tools to simulate the complex interactions of
transportation system performance. It is a public relationship-oriented process in that transportation planners often
interact with a wide range of stakeholders and members of the public. Transportation planning can also become
intertwined with the politics of any given decision.

Some transportation planners and engineers focus on transportation supply—the facilities and services needed to
handle expected demands and characteristics of the infrastructure to provide such service. Others are more interested
in influencing travel behavior to promote more cost-effective and environmentally sustainable options for travelers.

Given the breadth of topics and issues that transportation planners can become involved in, transportation planning
necessarily includes a wide range of interests, skills, and expertise. Perhaps the most important characteristic of any
transportation planning process is to remain flexible given the dynamic nature of community planning and decision
making, and the importance of transportation planning providing input into this process. This need for flexibility will
be particularly important as the types of investment decisions for transportation systems evolve over the next several
decades in response to changing demographic and technology factors.

""The original chapter in Volume 3 of this Handbook was written by Michael D. Meyer, WSP/Parsons Brinckerhoff. Changes made to this updated chapter are
solely the responsibility of the editor.
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