National Cooperative Highway Research Program
AL
PB99-143489

Best Management Practices for
"Environmental Issues Related
to Highway and Street
Maintenance

A Synthesis of Highway Practice

Transportation Research Board
National Research Council




TRANSPORTATION RESEARCH BOARD EXECUTIVE COMMITTEE 1999

Officers

Chair: WAYNE SHACKELFORD, Commissioner, Georgia DOT
Vice Chairman: MARTIN WACHS, Director, University of California Transportation Center, University of California at Berkeley

Executive Director: ROBERT E. SKINNER, JR., Transportation Research Board

Members

SHARON D. BANKS, General Manager, AC Transit (Past Chairwoman, 1998)

THOMAS F. BARRY, IR., Secretary of Transportation, Florida DOT

BRIAN 1. L. BERRY, Lioyd Viel Berkner Regental Professor, University of Texas at Dallas

SARAH C. CAMPBELL, President, TransManagement Inc., Washington, D.C.

ANNE P. CANBY, Secretary of Transportation, Delaware DOT

E. DEAN CARLSON, Secretary, Kansas DOT

JOANNE E CASEY, President, Intermodal Association of North America, Greenbelt, Maryland

JOHN W. FISHER, Joseph T. Stuart Professor of Civil Engineering and Director, ATLSS Engineering Research Center. Leigh University
GORMAN GILBERT, Direcior, Institute for Transportation Research and Education, North Carolina State University
DELON HAMPTON, Chairman & CEO, Delon Hampton & Associates, Washington, D.C.,

LESTER A. HOEL, Hamilton Professor, Civil Engineering, University of Virginia

JAMES L. LAMMIE, Director, Parsons Brinckerhoff, Inc., New York, New York

THOMAS F. LARWIN, General Manager, San Diego Metropolitan Transit Development Board

BRADLEY L. MALLORY, Secretary of Transportation, Pennsylvania DOT

JEFFREY J. MCCAIG. President and CEQ, Trimac Corporation, Calgary, Alberta, Canada

JOSEPH A. MICKES, Director, Missouri DOT

MARSHALL W. MOORE, Director, North Dakota DOT

JEFFREY R. MORELAND, Senior VP, Burlington Northern Santa Fe Corporation

SID MORRISON, Secretary of Transportation, Washington State DOT

JOHN P. POORMAN, Staff Director, Capital District Transportation Committee

ANDREA RINIKER, Executive Director, Port of Tacoma, Washington

JOHN M. SAMUELS, VP-Operations Planning & Budget, Norfolk Southern Corporation, Norfolk, Virginia
JAMES A. WILDING, President and CEO, Metropolitan Washington Airports Authority

DAVID N. WORMLEY, Dean of Engineering, Pennsylvania State University, (Past Chair, 1997

MIKE ACOTT, President, National Asphalt Pavement Association (ex officio)

JOE N. BALLARD, Chief of Engineers and Commander, U.S. Army Corps of Engineers (ex officio)
KELLEY S. COYNER, Administrator, Research and Special Programs, U.S. DOT (ex officio)
MORTIMER L. DOWNEY, Deputy Secretary, Office of the Secretary, U.S. DOT {ex officio)

DAVID GARDINER, Assistant Administrator, U.S. DOT (ex officio)

JANE F. GARVEY, Federal Aviation Administrator, U.S. DOT (ex officio)

EDWARD R. HAMBERGER, President and CEQ, Association of American Railroads (ex officio)
CLYDE J. HART, JR., Maritime Administrator, U.S. DOT (ex officio)

JOHN C. HORSLEY, Executive Director, American Association of State Highway and Transpartation Officials (ex officio)
GORDON J. LINTON, Federal Transit Administrator, U.S. DOT (ex officio)

RICARDO MARTINEZ, National Highway Traffic Safety Administrator, U.S. DOT (ex officio)
WILLIAM W. MILLAR, President, American Public Transit Association (ex officio)

JOLENE M. MOLITORIS, Federal Railroad Administrator, U.S. DOT (ex officio)

ASHISH K. SEN, Director. Bureau of Transportation Statistics, U.S. DOT (ex officio)

GEORGE D. WARRINGTON, President and CEO, National Railroad Passenger Corporation (ex officio)
KENNETH R. WYKLE, Federal Highway Administrator, U.S. DOT (ex officio)

NATIONAL COOPERATIVE HIGHWAY RESEARCH PROGRAM
Transportation Research Board Executive Committee Subcommittee for NCHRP

WAYNE SHACKELFORD. Geargia DOT (Chair) ROBERT E. SKINNER, JR., Transportation Research Board
SHAROND. BANKS, AC Transit MARTIN WACHS, Universitv of California Transportation Center,
LESTER A. HOEL., University of Virginia California at Berkeley

JOHN C. HORSLEY. American Association of State Highway and KENNETH R. WYKLE, Federal Highway Administration
Transportation Officials '

Field of Special Projects Program Staff
Project Committee SP 20-5
ROBERT . REILLY, Director, Cooperative Research Programs

C. IAN MACGILLIVRAY, Jowa Depariment of Transportation (Chair) CRAWFORD F. JENCKS, Manager, NCHRP
KENNETH C. AFFERTON, New Jersey Department of Transportation DAVID B. BEAL, Senior Program Officer
THOMAS R. BOHUSLAV, Texas Department of Transportation B. RAY DERR, Senior Program Officer
NICHOLAS J. GARBER, University of Virginia AMIR N. HANNA, Senior Program Officer
GLORIA 1. JEFFE, Federal Highway Administration EDWARD T. HARRIGAN, Senior Program Officer
YSELA LLORT, Florida Department of Transportation TIMOTHY G. HESS. Senior Program Officer
WESLEY S.C. LUM, California Department of Transportation RONALD D. MCCREADY, Senior Program Officer
HENRY H. RENTZ, Federal Highway Administration KENNETH S. OPIELA. Senior Program Officer
GARY TAYLOR, Michigan Department of Transportation EILEEN P. DELANEY, Editor

J. RICHARD YOUNG, JR.. Post Buckley Schuh & Jernigan, Inc. HELEN CHIN, Assistant Editor

JOSEPH S. TOOLE, Federal Highway Administration (Liaison) JAMIE FEAR, Associate Editor

ROBERT E. SPICHER. Transportation Research Board (Liaison) HILARY FREER, Associate Editor

TRB Staff for NCHRP Project 20-5
STEPHEN R. GODWIN, Director for Studies and Information Services STEPHEN F. MAHER, Senior Program Officer LINDA S. MASON, Editor



National Cooperative Highway Research Program

Synthesis of Highway Practice 272

Best Management Practices for
Environmental Issues Related
to Highway and Street
Maintenance

WILLIAM A. HYMAN
Management Consultant, Silver Spring, Maryland

and

DONALD VARY
Cambridge Systematics, Washington, D.C.

Topic Panel

JOHN P. BURKHARDT, City of Indianapolis
JOHN F. CONRAD, Washington State Department of Transportation
BRUCE L. JOHNSON, Minnesota Department of Transportation
BRAD LAMB, U.S. Environmental Protection Agency
FRANK LISLE, Transportation Research Board

WAYNE G. McCULLY, Texas Transportation Institute
EMILIA RODRIGUES, Department of Transportation, New Brunswick
CAROL MACQUARRIE, Department of Transporiation, New Brunswick

ROBERT E. TATMAN., Ohio Department of Transportation

Transportation Research Board
National Research Council

Research Sponsored by the American Association of State
Highway and Transportation Officials in Cooperation with the
Federal Highway Administration

.NATIONAL ACADEMY PRESS
Washington, D.C. 1999

Subject Areas
Energy and Environment; and
Maintenance



NATIONAL COOPERATIVE HIGHWAY RESEARCH PROGRAM

Systematic, well-designed research provides the most effective
approach to the solution of many problems facing highway ad-
ministrators and engineers. Often, highway problems are of local
interest and can best be studied by highway departments indi-
vidually or in cooperation with their state universities and oth-
ers. However, the accelerating growth of highway transportation
develops increasingly complex problems of wide interest to
highway authorities. These problems are best studied through a
coordinated program of cooperative research.

In recognition of these needs, the highway administrators of
the American Association of State Highway and Transportation
Officials initiated in 1962 an objective national highway re-
search program employing modern scientific techniques. This
program is supported on a continuing basis by funds from par-
ticipating member states of the Association and it receives the
full cooperation and support of the Federal Highway Admini-
stration, United States Department of Transportation.

The Transportation Research Board of the National Research
Council was requested by the Association to administer the re-
search program because of the Board’s recognized objectivity
and understanding of modem research practices. The Board is
uniquely suited for this purpose as it maintains an extensive
committee structure from which authorities on any highway
transportation subject may be drawn; it possesses avenues of
communication and cooperation with federal, state, and local
governmental agencies, universities, and industry; its relation-
ship to the National Research Council is an insurance of objec-
tivity; it maintains a full-time research correlation staff of spe-
cialists in highway transportation matters to bring the findings of
research directly to those who are in a position to use them.

The program is developed on the basis of research needs
identified by chief administrators of the highway and transporta-
tion departments and by committees of AASHTO. Each year,
specific areas of research needs to be included in the program are
proposed to the National Research Council and the Board by the
American Association of State Highway and Transportation Of-
ficials. Research projects to fulfill these needs are defined by the
Board, and qualified research agencies are selected from those
that have submitted proposals. Administration and surveillance
of research contracts are the responsibilities of the National Re-
search Council and the Transportation Research Board.

The needs for highway research are many, and the National
Cooperative Highway Research Program can make significant
contributions to the solution of highway transportation problems
of mutual concern to many responsible groups. The program,
however, is intended to complement rather than to substitute for
or duplicate other highway research programs.
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the program concerned is of national importance and appropriate with re-
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The National Research Council was established by the National Acad-
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PREFACE

FOREWORD
By Staff
Transportation
Research Board

A vast storehouse of information exists on nearly every subject of concern to highway
administrators and engineers. Much of this information has resulted from both research
and the successful application of solutions to the problems faced by practitioners in their
daily work. Because previously there has been no systematic means for compiling such
useful information and making it available to the entire community, the American As-
sociation of State Highway and Transportation Officials has, through the mechanism of
the National Cooperative Highway Research Program, authorized the Transportation
Research Board to undertake a continuing project to search out and synthesize useful
knowledge from all available sources and to prepare documented reports on current
practices in the subject areas of concern.

This synthesis series reports on various practices, making specific recommendations
where appropriate but without the detailed directions usually found in handbooks or de-
sign manuals. Nonetheless, these documents can serve similar purposes, for each is a
compendium of the best knowledge available on those measures found to be the most
successful in resolving specific problems. The extent to which these reports are useful
will be tempered by the user’s knowledge and experience in the particular problem area.

This synthesis report will be of interest to state, local, and federal agency environ-
mental and maintenance administrators, directors, supervisors, engineers, and scientists.
It describes current best management practices (BMPs) for environmental issues related
to road and street maintenance. The synthesis documents relevant background and re-
cent information with regard to management practices that can help protect, preserve, or
enhance the environment while at the same time allow road maintenance organizations
to carry out their fundamental mission of maintenance and repair in a cost-effective
manner. Information for the synthesis was collected by surveying U.S. and Canadian
state and local transportation agencies and by conducting a literature search using do-
mestic sources.

Administrators, engineers, and researchers are continually faced with highway prob-
lems on which much information exists, either in the form of reports or in terms of un-
documented experience and practice. Unfortunately, this information often is scattered
and unevaluated and, as a consequence, in seeking solutions, full information on what
has been learned about a problem frequently is not assembled. Costly research findings
may go unused, valuable experience may be overlooked, and full consideration may not
be given to available practices for solving or alleviating the problem. In an effort to cor-
rect this situation, a continuing NCHRP project, carried out by the Transportation Re-
scarch Board as the research agency, has the objective of reporting on common highway
problems and synthesizing available information. The synthesis reports from this en-
deavor constitute an NCHRP publication series in which various forms of relevant in-
formation are assembled into single, concise documents pertaining to specific highway
problems or sets of closely related problems.



This report of the Transportation Research Board describes BMPs consisting of broad
management approaches applicable to the entire maintenance program or to more than
one program area. In addition, BMPs for specific maintenance activities or groups of
maintenance activities are included. Finally, BMPs concerning specific environmental
issues are discussed.

This synthesis is an immediately useful document that records the practices that were
acceptable within the limitations of the knowledge available at the time of its prepara-
tion. As the processes of advancement continue, new knowledge can be expected to be
added to that now at hand.
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SUMMARY

BEST MANAGEMENT PRACTICES FOR
ENVIRONMENTAL ISSUES RELATED
TO HIGHWAY AND STREET
MAINTENANCE

Highway and street maintenance is a diverse and complex set of undertakings: pavement
crack and joint sealing; bridge painting; snow and ice control; erosion control; roadside
vegetation management; and light, sign, and traffic signal repair and replacement. Perti-
nent environmental issues cut across all areas of public and regulatory concern including
air quality, water quality, wetland and habitat preservation, noise, and energy usage.
Moreover, driver safety and the occupational health and safety of maintenance personnel
are critical issues.

Practitioners and experts from many different disciplines are needed to effectively deal
with the complex interrelationships between the myriad maintenance activities and environ-
mental issues. Among the disciplines required are management and administration, engineering,
physical sciences, natural sciences, economics, industrial hygiene, and maintenance.

There is a pressing need for information regarding best management practices (BMPs)
for environmental issues related to road and street maintenance. Indeed, a survey of the
TRB Task Force on Environmental Maintenance identified the highest priority action the
Task Force could take would be to compile BMPs useful to state, provincial, county, and
city maintenance organizations in the United States and Canada. This synthesis report is a
response to that need.

The impetus for the development of BMPs stems from a desire of the body politic for
environmental quality. This desire is translated into practice through a variety of means.
Certainly laws and regulations stipulate what agencies can and cannot do, but more impor-
tant is the development of an ethos of environmental stewardship within each agency.
Leadership of managers from the top to the bottom of the maintenance organization is es-
sential to encouraging sensitivity to environmental quality in a manner compatible with
cost-effective maintenance.

Maintenance and environmental managers have a large number of procedures, work
methods, and technology to draw upon in planning and carrying out maintenance activities.
There is a growing recognition throughout the country that by sharing information on
management practices, maintenance organizations can discern those that are superior from
the standpoint of cost-effective, environmentally sensitive maintenance.

This synthesis is a compilation of practices likely 1o increase the environmental sensi-
tivity of road maintenance work, including many practices that have become widely
adopted. An increasing number of agencies are voluntarily adopting BMPs as a part of their
commitment to environmental stewardship and protection. In other instances, regulatory
agencies encourage or require the adoption of BMPs.

This report contains BMPs that fall into three categories:

1. High-level, broad-based BMPs applicable to an entire maintenance program—planning,
programmatic environmental analysis, pollution prevention programs, classification
of generated wastes in the conduct of site reviews or audits, and the development of a
























































































































































































































































































































