
TRANSPORTATION  RESEARCH  BOARD  
WASHINGTON, D.C.

 2010
www.TRB.org 

NAT IONAL  COOPERAT IVE  H IGHWAY RESEARCH PROGRAM

NCHRP SyntheSiS 404

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

SubScriber categorieS

Design • Highways • Operations and Traffic Management

State of the Practice in  
Highway Access Management 

 

A Synthesis of Highway Practice

conSultantS

JEROME S. GLUCK
and

MATTHEW R. LORENZ

AECOM Consulting Transportation Group, Inc.

New York, N.Y.



NATIONAL  COOPERATIVE  HIGHWAY  RESEARCH  PROGRAM

Systematic, well-designed research provides the most effective 
approach to the solution of many problems facing highway administra-
tors and engineers. Often, highway problems are of local interest and 
can best be studied by highway departments individually or in coop-
eration with their state universities and others. However, the accelerat-
ing 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 research program 
employing modern scientific techniques. This program is supported 
on a continuing basis by funds from participating member states of 
the Association and it receives the full cooperation and support of 
the Federal Highway Administration, United States Department of 
Transportation.

The Transportation Research Board of the National Research Coun-
cil was requested by the Association to administer the research pro-
gram because of the Board’s recognized objectivity and understanding 
of modern 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 
relationship to the National Research Council is an insurance of objec-
tivity; it maintains a full-time research correlation staff of specialists 
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 transportation 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 Officials. 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 Research Council and the Transportation Research Board.

The needs for highway research are many, and the National Coop-
erative 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.

NOTE: The Transportation Research Board of the National Acad-
emies, the National Research Council, the Federal Highway Adminis-
tration, the American Association of State Highway and Transporta-
tion Officials, and the individual states participating in the National 
Cooperative Highway Research Program 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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Highway administrators, engineers, and researchers often face problems for which information 
already exists, either in documented form or as undocumented experience and practice. This 
information may be fragmented, scattered, and unevaluated. As a consequence, full knowledge 
of what has been learned about a problem may not be brought to bear on its solution. Costly 
research findings may go unused, valuable experience may be overlooked, and due consider-
ation may not be given to recommended practices for solving or alleviating the problem.

There is information on nearly every subject of concern to highway administrators and engi-
neers. Much of it derives from research or from the work of practitioners faced with problems 
in their day-to-day work. To provide a systematic means for assembling and evaluating such 
useful information and to make it available to the entire highway community, the American 
Association of State Highway and Transportation Officials—through the mechanism of the 
National Cooperative Highway Research Program—authorized the Transportation Research 
Board to undertake a continuing study. This study, NCHRP Project 20-5, “Synthesis of Infor-
mation Related to Highway Problems,” searches out and synthesizes useful knowledge from 
all available sources and prepares concise, documented reports on specific topics. Reports 
from this endeavor constitute an NCHRP report series, Synthesis of Highway Practice. 

This synthesis series reports on current knowledge and practice, in a compact format, with-
out the detailed directions usually found in handbooks or design manuals. Each report in the 
series provides a compendium of the best knowledge available on those measures found to be 
the most successful in resolving specific problems. 

This synthesis reports how various agencies have acted on the various components of an 
access management program, what have been barriers to action, and how new efforts might 
improve implementation of access management strategies. Primary focus areas considered 
are legal and legislative bases, contents of policies and programs, implementation aspects, 
reported effectiveness of program implementation, and profiles of contemporary practice. 
This synthesis reports on the state of the practice with respect to planning, highway design, 
development review and permitting, and other focus areas where access management is 
typically incorporated. The emphasis is placed on states, but counties, municipalities, and 
metropolitan planning organizations are also considered. 

The synthesis includes a comprehensive review of existing access management-related 
literature. This was supplemented by an online survey questionnaire distributed to key staff 
with access management responsibilities identified by state departments of transportation, as 
well as at various participating metropolitan planning organizations, counties, and munici-
palities. Although 45 of 50 states initially responded to the survey, 5 additional states later 
provided survey responses, raising the response rate to 100%. In addition, profiles of con-
temporary access management practices, highlighting key aspects of how transportation 
agencies develop and administer their access management programs are presented.

Jerome S. Gluck and Matthew R. Lorenz, AECOM Consulting Transportation Group 
Inc., New York, N.Y., collected and synthesized the information and wrote the report. The 
members of the topic panel are acknowledged on the preceding page. 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 preparation. As progress in research 
and practice continues, new knowledge will be added to that now at hand.

FOREWORD

PREFACE
By Donna L. Vlasak 

Senior Program Officer
Transportation

Research Board
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SUMMARY

STATE OF THE PRACTICE IN  
HIGHWAY ACCESS MANAGEMENT

Streets and highways represent major public investments and valuable resources that pro-
vide for mobility, accessibility, and economic vitality. Access to and from abutting proper-
ties must be managed to ensure that streets and highways operate safely and efficiently. 
Property owners have a right of reasonable access to the general system of streets and high-
ways. Roadway users have the right to freedom of movement, safety, and efficient expen-
diture of public funds. The need to balance these competing rights is especially acute in 
cases in which significant changes in land development have occurred or are envisioned to 
occur. The safe and efficient operation of the roadway system calls for effectively manag-
ing the access to adjacent developments. The purpose of access management is to provide 
vehicular access to land development in a manner that preserves the safety and efficiency of 
the transportation system. Roadway access management is defined in the 2003 TRB Access 
Management Manual as follows: 

The systematic control of the location, spacing, design, and operation of driveways, median 
openings, interchanges, and street connections to a roadway. It also involves roadway design 
applications, such as median treatments and auxiliary lanes, and the appropriate spacing of 
traffic signals. The purpose of access management is to provide vehicular access to land 
development in a manner that preserves the safety and efficiency of the transportation 
system. (p. 3) 

The objective of NCHRP Synthesis Project 40-11 is to gather and report on the state of 
the practice with respect to highway access management in the United States at the state and 
local levels. The state of the practice is identified with respect to planning, highway design, 
development review and permitting, and other focus areas in which access management 
typically is incorporated. This synthesis examines how agencies have acted on the various 
components of an access management program, what have been the barriers to action, and 
how new efforts might improve the implementation of access management strategies and 
treatments nationwide. The emphasis is placed on states, but counties, municipalities, and 
metropolitan planning organizations also are considered. The state of the practice in high-
way access management is identified in this report with respect to several primary focus 
areas, namely, the legal and legislative basis for access management, contents of policies 
and programs, implementation aspects, reported effectiveness of program implementation, 
and profiles of contemporary practice.

The synthesis includes a comprehensive review of existing access management-related 
literature and research that was published before and after the 2003 Access Management 
Manual became available. It addresses access classification systems, a variety of access 
features and techniques, access permit process, traffic impact studies, the purchase of 
access rights, and access design concepts.

The literature review was supplemented with an online survey distributed to key staff 
with access management responsibilities that were identified by state departments of 
transportation (DOTs), as well as at various participating metropolitan planning organiza-
tions, counties, and municipalities. The survey focused on identifying the range of current 
practices in administering access management programs throughout the United States. 
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A total of 58 separate responses were received from representatives at 45 state DOTs (a 
90% response rate). These responses were compiled to develop a composite response for 
each state DOT to avoid overrepresenting state DOTs that had multiple respondents. For 
the remaining five state DOTs that did not respond to the initial online survey, a shortened 
version containing 14 key questions was distributed to obtain an understanding of the basic 
aspects of each state DOT’s access management programs and practices (a 100% state DOT 
response rate).

The survey findings indicated that access management practices—whether part of a for-
mal access management program or conducted informally as part of normal operations—are 
currently in use at all state DOTs in the United States. Approximately two-thirds of the 50 
state DOTs indicated that they have a formal access management program and the remaining 
one-third manage access as an informal part of their normal operations. 

The successful implementation of access management is the objective of any program. 
Based on the survey findings presented in this synthesis, the following topics are identified 
to improve the implementation and enhancement of access management programs:

Legislation•	 —Strong access management authority provides the foundation for a suc-
cessful access management program. 
Access Classification System (ACS)•	 —An ACS provides a framework for the compre-
hensive implementation of access management on a systemwide basis. 
Institutional commitment•	 —Access management is most successful when the DOT 
has the institutional commitment to implement the program and integrate it into the 
daily business functions of an agency. 
Staffing•	 —Implementation efforts have the most effect when state DOTs and transpor-
tation agencies can dedicate staff to access management. 
Access champion•	 —Often, a person (or persons) is needed to emphasize and support 
the access management agenda within an agency. 
Legal case history•	 —State DOTs with a strong case history of winning court cases are 
more empowered in making future access-related decisions. 
Case studies•	 —Real-world case studies that clearly illustrate the benefits of access 
management are instrumental in convincing elected officials, state and local govern-
ment officials, the development community, and other decision makers of its merits. 
Education and training•	 —Access management training for agency staff is crucial. 
Outreach activities•	 —Elected officials, the development community, and the gen-
eral public need to be educated about the rationale and benefits behind access 
management. 
Access committee•	 —Access management is best achieved when state, regional, county, 
and local units of government cooperate in land use and transportation management 
decisions.
Stakeholder cooperation•	 —The defining characteristic of a successful access man-
agement plan is the level of cooperation achieved among affected property owners and 
agencies involved in developing and carrying out the plan. 
Monitoring and evaluating•	 —Any access management program will benefit greatly 
from continuous monitoring and self-evaluation to identify issues and resolve 
problems. 

TRB’s Access Management website (www.accessmanagement.info) contains a wealth 
of information that addresses many topics. Suggestions for future research and resources 
included the following:

Identify well-documented case studies of access management successes to educate and •	
convince stakeholders of the need for access management and the real-world benefits 
that can be realized. 
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Prepare, in the absence of case studies of “good practice,” profiles spotlighting exam-•	
ples of poor practice in “failed corridors” where capacity and speed reductions were 
related to poor access management decisions or owing to the lack of access manage-
ment planning.
Conduct additional research on the economic benefits of access management, includ-•	
ing quantifiable cost-saving factors associated with the benefits of implementing 
access management techniques.
Perform research to provide a greater understanding of the relationships between •	
access management and other key policy objectives such as smart growth and sus-
tainability, Transit-Oriented Development, and Context-Sensitive Solutions.
Establish guidance for “fringe” areas. These typically are suburban or actively devel-•	
oping areas located between developed urban areas and undeveloped rural areas. 
Fringe areas present excellent opportunities to either implement access management 
proactively or incorporate retrofit highway improvements. 
Develop further guidance for interchange area management plans, incorporating •	
both transportation and land use elements.
Perform additional research into the relationship between eminent domain law and •	
access management implementation.
Perform safety and operational studies, under a range of traffic volumes and other •	
considerations, to identify the situations in which road diets would be appropriate.
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The systematic control of the location, spacing, design, and 
operation of driveways, median openings, interchanges, 
and street connections to a roadway. It also involves 
roadway design applications, such as median treatments 
and auxiliary lanes, and the appropriate spacing of traffic 
signals. The purpose of access management is to provide 
vehicular access to land development in a manner that 
preserves the safety and efficiency of the transportation 
system. (p. 3)

Williams and Levinson (2) noted that access manage-
ment has grown dramatically in the last several decades. It 
has evolved steadily from its origins when it was applied 
on the boulevards of the late 19th century to the compre-
hensive systemwide programs that define contemporary 
practice. Throughout this evolution, states and local gov-
ernments have gained more insight into the need for and 
the methods of coordinating transportation management 
and land use.

The contemporary practice of access management 
extends the concept of access design and location control to 
all roadways—not just limited-access highways or freeways. 
Several NCHRP research studies, work by the TRB Access 
Management Committee, and publications by TRB, ITE, 
FHWA, and others have provided information and materials 
to state and local agencies on access management and access 
control programs.

SYNTHESIS OBJECTIVE

The objective of NCHRP Synthesis Project 40-11 is to gather 
and report on the state of the practice with respect to high-
way access management in the United States at the state 
and local levels. The state of the practice is identified with 
respect to planning, highway design, development review 
and permitting, and other focus areas in which access man-
agement typically is incorporated. This synthesis examines 
how agencies have acted on the various components of an 
access management program, what have been the barriers 
to action, and how new efforts might improve the imple-
mentation of access management strategies and treatments 
nationwide. The emphasis is placed on states, but counties, 
municipalities, and Metropolitan Planning Organizations 
(MPOs) also are considered.

CHAPTER ONE 

INTRODUCTION

BACkGROUND

Streets and highways represent major public investments and 
valuable resources that provide for mobility, accessibility, 
and economic vitality. Access to and from abutting properties 
must be managed to ensure that streets and highways operate 
safely and efficiently. Property owners have a right of rea-
sonable access to the general system of streets and highways. 
Roadway users have the right to freedom of movement, safety, 
and efficient expenditure of public funds. The need to balance 
these competing rights is especially acute in cases in which 
significant changes in land development have occurred or are 
envisioned to occur. The safe and efficient operation of the 
roadway system calls for effectively managing the access to 
adjacent developments. Access management provides a sys-
tematic way of balancing the trade-offs between land access 
and through-traffic mobility functions that are implicit in the 
functional hierarchy of all roadways. Figure 1 illustrates a 
conceptual functional hierarchy of roadways, ranging from a 
freeway (no direct access and high mobility) to a cul-de-sac 
(highest level of access and no through-traffic mobility).

FIGURE 1 Conceptual roadway functional hierarchy.  
Source: Access Management Manual (1).

Roadway access management is defined in the 2003 TRB 
Access Management Manual (1) as follows: 
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The questionnaire included a total of 69 questions and 
was administered in the following manner:

A web-based survey was developed to administer the •	
questionnaire online. 
A targeted list was developed of key individuals at •	
state DOTs with access management responsibilities. 
The individuals were e-mailed a web-link and invited 
to complete the questionnaire online. Each recipient 
was asked to either complete the questionnaire or for-
ward the web-link to another individual better suited 
to complete the survey for their DOT. Some recipients 
forwarded the web-link to individuals in multiple divi-
sions within the DOT. 
In cases in which a key individual at a state DOT was •	
not known, the TRB liaison was contacted to identify 
the person within the DOT best suited to complete the 
survey.
Nonrespondents at state DOTs were contacted by •	
e-mail and phone to encourage responses.
Links to the web-based questionnaire were distributed •	
to the following organizations:

ITE Traffic Engineering Council (via listserv), –
ITE Transportation Planning Council (via listserv), –
National Association of County Engineers, and  –
AMPOs.  –

Participation in the survey was solicited from addi-•	
tional MPOs, counties, and municipalities that were 
suggested by the state DOTs.

A total of 58 separate responses to the survey were 
received from representatives at 45 state DOTs (multiple 
individuals within some DOTs responded to the survey). 
These responses were compiled to develop a composite 
response for each state DOT to avoid overrepresenting state 
DOTs that had multiple respondents. Figure 2 summarizes 
the distribution in primary job function among the 58 state 
DOT respondents.

FIGURE 2 Job function of state DOT respondents (58 
responses).

METHODOLOGY

To identify the state of the practice in highway access man-
agement, a comprehensive review was conducted of exist-
ing access management-related literature and research that 
were published before or after the 2003 Access Management 
Manual (1). The literature review was supplemented with 
the results of a survey distributed to key staff with access 
management responsibilities that were identified at all U.S. 
state departments of transportation (DOTs), as well as at 
various participating MPOs, counties, and municipalities.

The state of the practice in highway access management 
as identified in this report covers several primary focus 
areas, namely, the following:

The legal and legislative basis for access management•	
Contents of access management programs and •	
policies
Implementation aspects of access management•	
Results, lessons learned, and self-evaluations of access •	
management programs and practices

In addition, a variety of profiles of contemporary practice 
and illustrative “sidebar” examples were developed to iden-
tify specific examples of good practice and access manage-
ment successes as identified by the survey respondents.

QUESTIONNAIRE DEVELOPMENT

An online questionnaire was developed and distributed 
to better understand the current state of the practice. The 
questionnaire focused on identifying the range of current 
practices in administering access management programs 
throughout the United States. The primary candidates for 
completing the questionnaire were transportation agency 
staff, primarily at the state DOT level, but also agencies and 
organizations at the MPO, county, and municipal levels. 
Appendix A (available on web version only) of this docu-
ment provides the survey questionnaire that was distributed 
to all state DOTs and other agencies. 

To obtain as broad a representation of current access man-
agement practices as possible, the questionnaire was forwarded 
via e-mail to all state DOTs. The questionnaire also solicited 
input from the DOTs regarding any MPOs, counties, and 
municipalities that may have access management programs 
of interest. These agencies and organizations were invited to 
participate in the survey. In addition, the Association of Met-
ropolitan Planning Organizations (AMPO) and the National 
Association of County Engineers (NACE) were requested to 
publicize the questionnaire and solicit voluntary participation 
from their membership. The survey also was publicized by 
means of ITE’s Traffic Engineering Council and Transporta-
tion Planning Council through electronic mailing lists.
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policies and programs at the state DOT and local lev-
els, including access classification systems (ACS), 
access features, and various key access management 
techniques, including traffic signal spacing, unsignal-
ized access spacing, median treatments, interchange 
controls, corner clearance, and left- and right-turn 
lanes. Other typical program elements such as access 
permit processes, traffic impact studies, the purchase 
of access rights, and access design concepts are also 
discussed. The chapter includes survey results on vari-
ous state DOT and local program elements, including 
ACS, access management techniques, access permit 
processes, and traffic impact studies. 
Chapter four provides an overview of the implemen-•	
tation aspects of the states’ access management pro-
grams, including the organizational “location” of access 
management activities within each DOT, the types of 
staff members dedicated to access management, and 
access management–related resources typically con-
sulted. The chapter also includes state-of-the-practice 
information from state DOTs and local agencies in 
other implementation areas, including transportation 
and land use coordination, access management plans 
(AMPs), independent studies and research, education 
and training activities, and community outreach.
Chapter five presents synthesis findings related to •	
the implementation of access management, includ-
ing the results of a literature search and a summary 
of results and lessons learned from the survey ques-
tionnaire. This chapter includes survey findings rela-
tive to access management–related court decisions, 
areas for which additional information or resources 
are needed, and information concerning states’ eval-
uations of their own access management programs, 
including the successes and strengths of these pro-
grams, barriers and difficulties encountered, and 
areas for improvement.
Chapter six presents profiles of contemporary access •	
management practices, highlighting key aspects of 
how transportation agencies develop and administer 
their access management programs. These profiles are 
noteworthy because they may be considered as state of 
the practice and have potential applicability for other 
agencies. They include specific examples of unique or 
innovative practices related to access management. A 
range of dimensions involved with access management 
are reflected, including the legal basis, policy and pro-
gram elements, implementation tools, and key techni-
cal areas. 
Chapter seven provides an overview of the findings •	
and conclusions, and sets forth suggestions for future 
research.

For the remaining five state DOTs that did not respond to 
the initial online survey, a shortened version, containing 14 
key questions, was distributed to obtain an understanding of 
some of the fundamental aspects of each state DOT’s access 
management programs and practices. In total, responses 
were received from 50 state DOTs, as listed in Appendix B 
(available on web version only).

Responses were also received from 30 counties, 10 cit-
ies, and 3 MPOs. Figure 3 summarizes the distribution in 
primary job function among the 43 respondents from these 
local agencies.

FIGURE 3 Job function of local respondents (43 responses).

Appendix B provides a list of all survey participants and 
agencies. Appendix C provides a summary of all survey 
responses (available on web version only).

REPORT ORGANIzATION

This synthesis is divided into six chapters, which are as 
follows:

Chapter one provides background on the synthesis •	
topic, a summary of the objectives, and information 
related to the synthesis methodology and survey devel-
opment. This chapter also includes an overview of the 
report organization.
Chapter two summarizes the legal and legislative basis •	
for access management programs and policies through-
out the United States, based on the survey responses 
obtained from state DOTs and local agencies (counties, 
municipalities, and MPOs).
Chapter three includes a detailed literature search •	
regarding the typical contents of access management 
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CHAPTER TWO 

BASIS FOR ACCESS MANAGEMENT PROGRAMS AND POLICIES

The legal basis for managing roadway access provides the 
means for balancing the public interest and private property 
rights in making access management decisions. This chapter 
provides an overview of the legal and legislative basis for 
access management programs and policies throughout the 
United States, and the associated state of the practice based 
on the survey responses. 

BACkGROUND

Access management is multifaceted, including policy, plan-
ning, design, operations, and maintenance. It is most effec-
tive when it is implemented at the system level (i.e., statewide, 
county, or local) and applied consistently by the different func-
tional organizations within a transportation agency (3, p. 3).

Williams and Levinson (2) noted that the formal devel-
opment of access management began around 1980. At that 
time, it became apparent that operational techniques alone 
would not be able to mitigate the adverse effects of poorly 
located or poorly planned access to neighboring land, that 
excessive traffic signals reduce travel speeds and the sys-
tem effectiveness, and that the proliferation of driveways 
has safety, operational, and visual impacts. It also became 
apparent that systematic access planning is essential, espe-
cially in growing areas:

Contemporary access management began with the 
Colorado State Access Code, adopted in 1981. . . . With 
a declaration that all state highways are controlled 
access highways, the Colorado legislature gave the State 
authority over the grant of access to state highways. This 
was followed by the enactment of comprehensive access 
management regulations in Florida, New Jersey, Oregon, 
and several other states. 

While the specifics of the regulations vary, they have 
several common features: (1) an access classification 
system that builds upon the roadway functional 
classification system, (2) permitted access for each access 
class, (3) signalized and unsignalized access spacing, (4) 
means of enforcement, and (5) provisions for variances. 
Many also include procedures for state/local adoption of 
corridor management plans, which replace system-wide 
standards as a basis for permitting. (2, p. 14)

Access management practices—whether part of a formal 
access management program, or conducted informally as 
part of normal business operations—currently are in use at 

most state DOTs in the United States. The synthesis survey 
revealed that 33 state DOTs (66%) indicated that they have 
a formal access management program, and 17 state DOTs 
(34%) indicated that, although they did not have a formal 
program, access was managed as an informal part of their 
normal operation.

According to the survey, 22 (51%) of the 43 local agen-
cies responding to the survey have a formal access manage-
ment program, and 16 (37%) indicated that, although their 
agency did not have a formal program, access was managed 
as an informal part of their normal operation. Three (7%) 
of the local respondents indicated that their agency did not 
consider access management and two (5%) did not respond 
to the question.

LEGAL BASIS FOR ACCESS MANAGEMENT 

The following narrative was adapted, in part, from the legal 
review performed for Indiana DOT as part of the Indiana 
Access Management Study (4).

From a legal perspective, access is the right to cross pub-
lic roads or highways, as well as the right to enter on or 
lease land abutting such roads and highways. While private 
property enjoys the right of access to the general system of 
public roadways, this is not an unlimited right. The right 
of access must be balanced with the needs of and potential 
harm to the general traveling public (5, p. 23). The authority 
of a government unit to implement an access management 
program involves a determination of the power of that unit 
to regulate an abutting property owner’s right of access to a 
public way without compensation.

In most cases across the United States, managing vehi-
cle access has taken the form of regulating or prohibiting 
the construction of driveways. Many states have statutory 
authority to promulgate administrative rules and regula-
tions for driveways. They regulate the construction of 
driveways along the state highway system by requiring a 
permit from the state DOT in compliance with the agency’s 
rules and requirements.

The legal authority of a state DOT to regulate access to 
the state highway system is conferred in the police powers 
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of the state and the state’s right of eminent domain. Police 
power confers authority on a government unit to control 
access for public health, welfare, and safety. Police power is 
a construct of statute, rules, and regulations. When access 
rights are controlled under police power, the impact of the 
regulation on the property holder is not compensable. 

Eminent domain is the right of a government unit to take 
private property for a public or semipublic use. Under a rec-
ognized rule in the law of eminent domain, when access 
regulations are characterized as a taking of property for a 
public purpose by government authorities, payment of just 
compensation is necessary.

Types of traffic regulations that have tended to be upheld 
by courts under police power include one-way streets, traf-
fic signals, stop lines, and prohibitions against certain turns. 
Courts consistently have upheld as reasonable divided high-
ways on which U-turns and left turns are permitted only 
at designated points by either physical dividers (including 
median strips) or regulations. This decision is based on the 
principle that an abutting property has no right to the con-
tinuance or maintenance of traffic flow past that property. 

The nature of the right to access varies among the states. 
Whether the right of access has been regulated merely for 
the public safety or welfare by the exercise of police power, 
or whether the regulation amounts to a compensable taking 
under eminent domain, is a question courts have had great 
difficulty in resolving. It appears that no strict, generally 
accepted definition of what constitutes “deprival” of a right 
of access to and from a public highway has been developed. 
When a court seeks to determine whether a property holder 
has been granted “reasonable” access or deprived of a right 
of access, the court balances the abutter’s rights against 
public health, welfare, and safety. As indicated in the 2003 
TRB Access Management Manual (1),

State courts frequently inquire whether access has been 
substantially diminished or impaired when defining 
whether access is reasonable. Whether access has been 
substantially diminished is evaluated on a continuum 
from relatively minor route changes, which are not 
usually compensable, to extremely circuitous rerouting 
of access, or complete denial of access to a public 
street, which are compensable. Because circumstances 
of individual properties vary widely, the availability of 
reasonable access must be determined on a case-by-case 
basis. (p. 272)

Resolving issues of the power of a government unit to reg-
ulate access involves recognizing the right of access and bal-
ancing that right against particular public and private rights. 
Statutory authorization for action by a government unit regu-
lating access is essential; but that statutory authorization does 
not always have to specifically address access rights. Courts 
have found justification for reasonable regulation of access 
among general charter or enabling provisions.

In some states, the courts have held that access points 
can be regulated because a property owner is not entitled to 
unlimited access at all points along a highway. In addition, 
ingress and egress generally can be made more circuitous 
and difficult for an abutting property holder without consti-
tuting a taking of private property. Traffic regulations that 
provide access only at designated points are almost univer-
sally regarded as reasonable. 

The abutting property owner also may have no right to 
the continuance or maintenance of the free flow of traf-
fic past his property, and thus, no compensation may be 
required if traffic is diverted from an abutter’s premises or 
made to travel a more circuitous route. Establishing divided 
highways on which U-turns and left turns are permitted only 
at designated points (by either physical dividers or regula-
tions) has been consistently upheld as reasonable based on 
this principle. 

Courts across the country, however, have not given broad 
general police powers to highway authorities to exert police 
power to eliminate or reduce access rights without paying 
compensation to abutting property owners. Instead, indi-
vidual courts have made determinations on police power 
and eminent domain based on the specific facts of the par-
ticular case. This makes it difficult to draw broad conclu-
sions regarding the ability of any given highway authority 
to implement new methods of access regulation.

States with access management–related statutory author-
ity or administrative rules have the strongest legal backing 
for their access management programs and policies. Figure 
4 identifies the percentage of responding DOTs that have 
statutory authority or administrative rules related to access 
management.

FIGURE 4 State DOTs with statutory authority or administrative 
rules related to access management (50 responses).
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As shown in Figure 4, 29 (58%) of the 50 state DOTs 
indicated that they have statutory authority or administra-
tive rules related to access management. These states are 
as follows:

California•	
Colorado•	
Florida•	
Georgia•	
Idaho•	
Illinois•	
Indiana•	
Iowa•	
Kansas•	
Maine•	
Maryland•	
Massachusetts•	
Mississippi•	
Montana•	
Nebraska•	

New Jersey•	
New Mexico•	
Ohio•	
Oregon•	
Pennsylvania•	
South Carolina•	
South Dakota•	
Texas•	
Utah•	
Virginia•	
Vermont•	
Washington•	
Wisconsin•	
West Virginia•	

In comparison, 21 (49%) of the 43 local agencies respond-
ing indicated they have statutory authority or administrative 
rules related to access management. Chapter six presents a 
description of the Virginia DOT efforts to establish legisla-
tive authority for their access management program.
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CHAPTER THREE 

CONTENTS OF POLICIES AND PROGRAMS

staffing and organizational structure for administering the 
program. NCHRP Report 348 (6, p. 9) identifies key compo-
nents of an access management program as follows: 

Classifying road systems, based on their areawide •	
importance, into a logical functional hierarchy
Planning, designing, and maintaining roadway sys-•	
tems based on criteria, such as road geometry, and 
functional or access classification
Defining allowable access levels and spacing for each •	
roadway class that do not degrade its function in the 
hierarchy (this involves identifying when and where 
access can be permitted and setting appropriate crite-
ria for the spacing of access points)
Applying appropriate geometric design criteria and •	
traffic engineering analysis to each allowable access
Using driveway permit procedures and regulations to •	
ensure that decisions are reasonably enforceable and 
that the government agency can manage effectively 
roadway design and operation
Providing a mechanism for granting variances when •	
reasonable access cannot be provided 
Establishing a means for enforcing criteria. Each •	
agency has unique circumstances to address 

LITERATURE SEARCH

The TRB Access Management Manual indicates that access 
management includes both systemwide and corridor-based 
programs. Systemwide programs involve the development 
and implementation of a comprehensive access management 
program for all roadways under state or local jurisdiction. 
Corridor-based programs focus on the development and 
implementation of corridor AMPs. Corridor-based pro-
grams are useful for retrofitting problem areas or addressing 
the needs of high-priority corridors and often are combined 
with a systemwide approach. Some systemwide programs, 
for example, contain or authorize corridor-based solutions 
(1, p. 7). (Corridor AMPs are discussed in more detail in 
chapter four.)

The following elements of a comprehensive, systemwide 
access management program are described in this section:

ACS (access classification system)•	

This chapter includes a detailed literature search regard-
ing the typical contents of access management policies and 
programs at the state DOT and local levels, including ACS 
and various key access management features, including the 
following:

Spacing for traffic signals•	
Spacing for unsignalized driveways and street •	
connections 
Corner clearance•	
Median treatments•	
Median openings•	
Access management on interchange crossroads•	

Also discussed are other typical program elements such 
as the following:

Access permit processes (including access denial) •	
Traffic impact studies •	
Purchase of access rights •	
Access design concepts (including frontage roads, •	
right- and left-turn lanes, and alternative left-turn 
treatments) 

The chapter concludes with the survey results concern-
ing various state DOT and local agency program elements, 
including a general overview of access management pro-
grams, ACS, access management techniques, access permit 
processes, and traffic impact studies.

BACkGROUND

The scope and content of access management programs in 
the United States vary widely. Some agencies have a compre-
hensive code that establishes a sound legal basis for access 
management decisions. Other agencies establish guidelines 
or desirable practices as a step in the process of develop-
ing a more extensive program. Formal agency regulations, 
however, are more legally defensible and ultimately more 
effective in implementing an access management program 
(1, pp. 40–41).

All programs need to address a variety of technical and 
administrative factors. These factors range from the type 
of access features that will be managed, to the appropriate 
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denied (or highly restricted) for higher-level arterial class 
roadways, although access may be provided where no rea-
sonable alternative access is available. Direct property 
access often is permitted for lower-level arterials and collec-
tors, although the number and location of access points may 
be limited. Direct property access typically is allowed on 
local roadways and frontage roads, subject to safety consid-
erations, such as maintaining proper sight distances.

Transportation agencies use a range of ACSs. Two 
ACSs—North Carolina DOT’s Strategic Highway Corridors 
initiative and Indiana DOT’s ACS development—are high-
lighted in chapter six as profiles of contemporary practice.

Access Features

For each roadway classification that is established, an agency 
must determine the access features that will be managed and 
how they will be managed. Access management standards 
for these features are assigned to roadways through the 
access categories (although access in the vicinity of inter-
changes typically is addressed through statewide standards, 
AMPs, or interchange areas management plans) (1, p. 42). 
Access features to manage include the following:

Traffic signals (minimum spacing distances or through •	
bandwidth)
Driveway and street connections, and corner clear-•	
ance (minimum spacing distances, location, allowable 
movements, and design)
Medians (to manage left turns and direct access) and •	
median openings (minimum spacing distances and 
design)
Interchanges and access in the vicinity of •	
interchanges

The following section provides an overview of each of 
these access features. The access management techniques 
that are related to these features are presented in the Access 
Management Techniques section.

Spacing for Traffic Signals 

Establishing traffic signal spacing criteria for arterial road-
ways is one of the most important and basic access manage-
ment techniques. The same criteria for signal spacing apply 
to both signalized driveways and signalized public roadway 
intersections. 

Effects of Signal Spacing 

The spacing of traffic signals, in terms of frequency and 
uniformity, governs the performance of urban and suburban 
highways. Traffic signals account for most of the delays that 
motorists experience. Closely or irregularly spaced signals 
reduce arterial travel speeds, thereby resulting in an exces-

Access features•	
Access management techniques•	
Access permit process•	
Traffic impact studies•	
Purchase of access rights•	
Access design concepts•	

Access Classification System

An ACS typically is used to establish the level of allowable 
access for roadways of varying levels of importance in a 
state highway system. As stated in the Access Management 
Manual (1, p. 72), an ACS is a hierarchy of access categories 
that forms the basis for the application of access manage-
ment. Although the structure of an ACS may vary widely 
among different agencies, establishing an ACS involves 
three basic actions:

Defining access management categories•	
Establishing whether access should be permitted, and •	
related access spacing and design criteria for each 
category 
Assigning an access management category to each •	
roadway or roadway segment

Each access category sets forth criteria governing the 
access-related standards and characteristics for correspond-
ing roadways. These access categories ultimately define 
areas where access can be allowed between private devel-
opments and the roadway system, and where it should be 
denied or discouraged. The categories also define spacing 
standards for signalized and unsignalized intersections, and 
where turning movements should be restricted. Defining 
access categories typically involves consideration of the fol-
lowing factors:

Level of importance of the roadways within the overall •	
network hierarchy—The foundation of an ACS may 
be the functional classification system (i.e., arterial, 
collector, and so on) or another similar hierarchy that 
reflects the general purpose of each roadway within the 
transportation system.
Roadway characteristics•	 —Roadway characteristics 
associated with geometric design (e.g., number of 
lanes, design speed, and median treatment) and traffic 
operations (e.g., volume and speed) may be considered 
in defining access categories.
Degree of urbanization and land use controls•	 —Fac-
tors such as the intensity of existing and planned devel-
opment, intersection frequency, parcel size, and need 
for a supporting circulation system can be used to help 
define the degree of urbanization and could be consid-
ered in defining access categories.

Typically, direct property access is prohibited from free-
ways and expressways. Direct property access typically is 
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minimal negative effects on the progression. The through 
bandwidth measures how large a platoon of vehicles can pass 
through a series of traffic signals without stopping for a red 
light. Bandwidth may be expressed in terms of the number of 
seconds per cycle or the percent of cycle length that the traffic 
could flow within a platoon. Further guidelines for through 
bandwidth are contained in NCHRP Report 348 (6, pp. 56–58) 
and in the Access Management Manual (1, pp. 140–149).

For efficient traffic flow, NCHRP Report 348 indicates 
that new signals should be limited to locations where the 
progressive movement of traffic will not be impeded signifi-
cantly. The “optimum” distance between signals depends on 
the cycle length and the prevailing progression speed. At the 
optimum distance, bandwidth is not lost. When signals are 
placed at nonoptimal locations, bandwidth is lost and delay 
increases (6, p. 58).

Spacing for Unsignalized Driveways and Street 
Connections

Access points—commonly referred to as driveways or street 
connections—introduce conflicts and friction into the traf-
fic stream. They are, in effect, intersections and should be 
designed consistent with their intended use. A Policy on 
Geometric Design of Highways and Streets (i.e., AASHTO’s 
“Green Book”) indicates that the number of crashes is dis-
proportionately higher at driveways than at other intersec-
tions. Therefore, driveway design and location merit special 
consideration (8, pp. 729–731).

Effects of Unsignalized Access Spacing

Nearly 50 years of research efforts have documented the 
basic relationships between access frequency and safety. The 
methods of analyses and the resulting relationships among 
individual studies vary, but the patterns are generally similar. 
Roadways with properly managed access have lower crash 
rates than other roadways. Arterial roadways with many 
driveways and signals often have double or triple the crash 
rates of roadways with wide spacing between access points 
or of roadways where access is fully controlled. Crash rates 
generally increase with greater frequencies of intersections 
and driveways. Table 3 lists a sample of the many studies that 
have considered how crash rates are related to spacing (9).

NCHRP Report 420 presented information that had been 
synthesized from other studies to arrive at the composite 
predictors of crash rates for ranges of unsignalized and sig-
nalized access densities. The report presented the results of 
an analysis of crash data from around the nation, includ-
ing a series of three graphs for quantifying the relationship 
between crash rates and signalized and unsignalized access 
densities. All three figures have been incorporated into the 
2004 AASHTO A Policy on Geometric Design of Highways 
and Streets (8). 

sive number of stops even under moderate traffic volume 
conditions. Signals also can increase crash frequency (7, p. 
22).

NCHRP Report 420 identified that each traffic signal 
added per mile to a roadway reduces travel speed by about 
2 to 3 mph. Table 1 shows the percentage increases in travel 
times as signal density increases, using two traffic signals 
per mile as a base.

TABLE 1

PERCENTAGE INCREASES IN TRAVEL TIMES AS SIGNAL 
DENSITY INCREASES

Signals per Mile
Percent Increase in Travel Time  

(compared with 2 Signals per mile)

2 0

3 9

4 16

5 23

6 29

7 34

8 39

Source: Gluck et al. (7, p. 28).

Signal Spacing Criteria 

Signal spacing is a function of progression speed and signal 
cycle lengths. The spacing distances for various combina-
tions of progression speeds and cycle lengths are shown in 
Table 2. 

TABLE 2

SIGNALIZED INTERSECTION SPACING FOR VARIOUS 
PROGRESSION SPEEDS AND CYCLE LENGTHS

Cycle 
length(s)

Speed (mph)

25 30 35 40 45 50 55

60 1,100 1,320 1,540 1,760 1,980 2,200 2,420

70 1,280 1,540 1,800 2,050 2,310 2,570 2,820

80 1,470 1,760 2,050 2,350 2,640 2,640 2,640

90 1,630 1,980 2,310 2,640 2,640 2,640 2,640

120 2,200 2,640 2,640 2,640 2,640 2,640 2,640

Source: Adapted from Gluck et al. (7).

Note: Spacing distances are in feet.

A spacing of 2,640 ft is shown where the computed spacing in 
the table exceeds 2,640 ft.

When signalized driveways and intersections are placed 
at these distances, signal progression can be maintained and 
green bandwidth (through bandwidth) is not lost. Small devi-
ations in the signal location (e.g., less than 10%) will have 
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0.13 crashes per MVMT on highways with two-way left-turn 
lanes (TWLTLs) or nontraversable medians. In rural areas, 
each driveway added would increase the annual crash rate by 
0.07 crashes per MVMT on undivided highways and by 0.02 
crashes per MVMT on highways with TWLTLs or nontra-
versable medians (7, p. 55).

TABLE 3

SAFETY EFFECTS OF ACCESS

Context Result Year and Source

Minnesota—about 4/5 of the segments in the 
study were two-lane highways

Greater access densities were accompanied by 
lower speeds and higher crash rates.

late 1940s  
Kipp (10, pp. 33–37)

Oregon—426 sections of urban state routes, all 
with parallel parking

Excepting low volume two-lane roadways, 
increasing commercial driveways per mile or 
increasing signal density was correlated with 
increasing crash rates.

1959 
Head (11, pp. 45–63)

California—closing median openings at 
selected intersections in a corridor 

Resulted in lower numbers of total crashes in 
the corridor.

1967 
Wilson (12)

North Carolina—92 homogeneous urban and 
rural multilane divided highway sections with 
posted speed limits ranging from 35 to 60 mph

For most crash types, the crash rate tended to •	
increase as the number of median openings 
(excluding intersections) increased.

Excepting crashes at night on unlit sections, •	
crash rate increase associated with an 
increase in the frequency of signalized 
intersections.

Crash rates increased as access points •	
increased.

1967 Cribbins et al.  
(13, pp. 8–25)

1967 Cribbins et al.  
(14, pp. 140–157)

Indiana—examined 100 urban arterial sections, 
and also compared 15 pairs of similar sections 
(the majority were two-lane sections)

The crash rate would likely decrease when the 
number of access points or the number of traffic 
signals per mile was reduced.

1967 Mulinazzi and Michael  
(15, pp. 150–173)

Indiana—examined 100 urban arterial sections 
in cities with populations more than 30,000

The driveway crash rate decreased as spacing 
between driveways or between driveways and 
street intersections increased.

1976 McGuirk et al.  
(16, pp. 66–72)

North Carolina—6-year study of 57 undivided 
urban four-lane sections

Crash rate increased as access density 
increased.

1983 Heimbach et al. (17)

Wisconsin—referenced a regional planning 
commission study of both county and state 
trunk highways

Crashes per mile dramatically increased when 
the average spacing between access connec-
tions was less than 300 ft.

1993 McGee and Hughes  
(18, pp. 287–291)

Florida—median modifications on 5.1-mi  
section of a four-lane divided arterial

Before: 77 full median openings

After: closed 16 openings and converted 42 full 
openings to directional openings

Collision rates decreased by 15%•	

Injury rates decreased by 24%•	
1997 Wu (19)

Minnesota—432 rural and urban segments 
from the state network

Both urban two-lane and urban four-lane •	
roadways, crash rates increased as either 
public street or commercial access density 
increased. 

Rural areas, the crash rate increased as •	
access density increased.

1998 Preston et al. (20)

Arkansas—3 years of crash data from all rural 
and suburban four-lane highways (excluding 
freeways) on the state system

The crash rate increased as access density •	
increased.

2005 Gattis et al. (21)

Source: Gattis (9).

Figures 5 and 6 present crash rates by median type and 
total access density (both directions) for urban-suburban and 
rural roadways, respectively. In urban and suburban areas, 
the addition of each driveway would increase the annual 
crash rate by 0.11 to 0.18 crashes per million vehicle-miles 
traveled (MVMT) on undivided highways, and by 0.09 to 
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FIGURE 5 Estimated crash rate by type of median—Urban and suburban areas. Source: Gluck et al. (7, p. 57).  

FIGURE 6 Estimated crash rate by type of median—Rural areas. Source: Gluck et al. (7, p. 57).

FIGURE 7 Estimated crash rate by access density—Urban and suburban areas. Source: Gluck et al. (7, p. 58).
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lanes. As defined in NCHRP Report 420, the influence area 
associated with a driveway includes (1) impact length (the 
distance back from a driveway that vehicles begin to be 
affected by driveway traffic), (2) perception-reaction dis-
tance, and (3) vehicle length. 

The spacing of driveways should reflect the impact 
lengths and influence areas associated with motorists enter-
ing or leaving a driveway. The impact length represents the 
distance upstream when the brake lights of through vehicles 
are activated or when one vehicle changes lane because of a 
turning vehicle ahead. 

The impact lengths associated with motorists entering 
or leaving a driveway should be considered in establish-
ing driveway separation distances. A Policy on Geomet-
ric Design of Highways and Streets includes a figure (see 
Exhibit 9-101) derived from NCHRP Report 420 that identi-
fies impact lengths relating to vehicles making right turns 
into driveways (8, p. 730). For example, at 30 mph speed, 
20% of the right-lane through vehicles was affected at an 
approximate distance of 172 ft or more in advance of a drive-
way. At 50 mph, 20% of the right-lane through vehicles was 
affected a distance of 345 ft or more in advance of a right-
turn location. Influence areas can be obtained by adding the 
perception-reaction distance and vehicle length to the dis-
tance shown in the AASHTO exhibit. The functional area of 
an intersection should reflect these influence areas.

NCHRP Report 420 provides the series of tables from 
which the AASHTO exhibit was derived, and these tables 
can be used to establish connection spacing guidelines based 
on the spillback expected to occur along a roadway section. 
(The report includes five tables, one each for posted speeds 
of 35 mph to 55 mph, in 5-mph increments.) Spillback occurs 
when a through vehicle must brake in response to another 
vehicle making a right turn at an access connection. The 
spillback rate represents the percentage of through vehicles 
experiencing such an event. Table 4 presents, as an example, 
the table for a 35-mph roadway.

As noted in the Access Management Manual, the higher 
the roadway functional classification, the lower the accept-
able spillback rate. The acceptable rate on a major roadway 
may be no more than 2%. A spillback rate of 5% may be 
acceptable on a major collector serving commercial, indus-
trial, or large mixed-use areas, whereas 15% or more may 
be acceptable on major collectors in residential areas. For 
example, the minimum access connection spacing on a 
45-mph major urban arterial, assuming a 2% spillback rate, 
would be at least 530 ft. The minimum spacing on a 35-mph 
major collector (right-turn-in driveway volume of between 
30 and 60 vehicles per hour) would be 355 ft if a 5% spill-
back rate is acceptable, and 280 ft if a 15% spillback rate is 
acceptable (1, pp. 153–154).

Figure 7 presents crash rates by driveway density and sig-
nal density. Each unsignalized driveway may increase the 
crash rate by approximately 0.02 crashes per MVMT at low 
signal densities. At higher signal densities, each unsignal-
ized driveway may increase the crash rate from 0.06 to 0.11 
crashes per MVMT.

NCHRP Research Results Digest 247 (35) compares the 
crashes per MVMT found in NCHRP Report 420 (7) with 
research results from Minnesota. It also compares safety 
indices set forth in NCHRP Report 420 and derived from the 
Minnesota data. Both sets of results confirm that driveways 
merit special consideration. 

Research by Levinson (36) explored estimating the safety 
of arterial roads based on traffic volumes, access road (i.e., 
driveways and intersecting streets) volumes, and access den-
sity. The research applied the relationship between intersec-
tion crashes and the product of conflicting traffic volumes 
to estimate safety. A simplifying assumption—that access 
roads have roughly equivalent volumes—made it possible 
to identify safety indexes that relate only to the change in 
access density; these indexes generally are consistent with 
those reported in NCHRP Report 420. These indexes esti-
mate that the increase in crashes is roughly equal to the 
square root of the increase in access density (36) (e.g., a dou-
bling in driveway density would increase the crash rate by 
more than 40%). This is known as the “square root rule.”

Unsignalized Access Spacing Criteria  Transportation 
Research Circular Number 456 (37) provides information 
on the basic considerations that may be applied in the devel-
opment of sound unsignalized access spacing criteria. The 
report provides an overview of selected spacing guidelines 
at the state and local levels of government. It indicates that 
jurisdictions that have adopted access management regula-
tions have used different approaches for establishing unsig-
nalized access spacing criteria. The Access Management 
Manual (1, p. 150) lists the following possible approaches 
for establishing unsignalized connection spacing criteria:

Safety•	
Stopping sight distance•	
Intersection sight distance•	
Functional area•	
Right-turn conflict overlap•	
Influence distance•	
Egress capacity•	

As noted in A Policy on Geometric Design of Highways 
and Streets (8), driveways should not be located within the 
functional area of an intersection, or within the influence 
area of an adjacent driveway. The functional area extends 
both upstream and downstream from the physical intersec-
tion area and includes the longitudinal limits of auxiliary 
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Gattis et al. performed NCHRP Project 15-35: Geo-
metric Design of Driveways (5) to develop a driveway 
design guide that addresses the needs of the various users 
in the driveway, roadway, and sidewalk area and reflects 
the requirements of the Americans with Disabilities Act 
(ADA). As part of this effort, the authors completed a lit-
erature search and review, compiled transportation agency 
design documents, and documented state of the practice. 
This led to the identification of research needs, some of 
which were addressed in NCHRP Project 15-35. The rec-
ommendations for the geometric design of driveways will 
be useful to state DOTs, local governments, and consul-
tants in preparing driveway design standards and practices 
that consider standard engineering practice and accessibil-
ity needs, and that provide for safe and efficient travel by 
motorists, pedestrians, bicyclists, and transit users on and 
in proximity to the affected roadway. 

TABLE 4

PERCENTAGE OF RIGHT-LANE THROUGH VEHICLES INFLUENCED AT OR BEYOND ANOTHER DRIVEWAY: POSTED  
SPEED = 35 MPH

Driveway 
Spacing 

(ft)

No. 
Driveways 
per 1/4 Mi.,  

n

Right-Turn-In Volume per Driveway, R (vph)

R < 30 30 < R < 60 60 < R < 90 R > 90

Single 
Driveway 

P2

Multiple 
Driveways, 
At  Least 
Once per 
1/4 Mi., 

1- (1-P2)n

Single 
Driveway, 

P2

Multiple 
Driveways, 
At  Least 
Once per 
1/4 Mi., 

1- (1-P2)n

Single 
Driveway, 

P2

Multiple 
Driveways, 

At Least 
Once per 
1/4 Mi., 

1- (1-P2)n

Single 
Driveway, 

P2

Multiple 
Driveways, 

At Least 
Once per  
1/4 Mi., 

1- (1-P2)n

100 13.2 2.4% 27.3% 7.5% 65.2% 12.2% 82.1% 21.8% 96.1%

125 10.6 2.4% 22.5% 7.5% 56.0% 12.2% 74.7% 21.8% 92.5%

150 8.8 2.4% 19.1% 7.5% 49.5% 12.2% 68.2% 21.8% 88.5%

175 7.5 2.4% 16.4% 7.4% 44.0% 12.1% 62.1% 21.8% 84.0%

200 6.6 2.2% 13.9% 7.1% 38.3% 11.5% 55.4% 20.6% 78.1%

225 5.9 2.0% 11.2% 6.3% 31.8% 10.3% 47.2% 18.4% 69.7%

250 5.3 1.5% 7.7% 4.8% 22.7% 7.8% 34.7% 13.8% 54.5%

275 4.8 1.1% 5.3% 3.5% 15.9% 5.8% 24.8% 10.3% 40.7%

300 4.4 0.8% 3.6% 2.6% 11.1% 4.3% 17.6% 7.7% 29.6%

325 4.1 0.6% 2.6% 2.0% 8.0% 3.3% 12.8% 5.9% 22.0%

350 3.8 0.5% 1.8% 1.5% 5.6% 2.5% 9.0% 4.4% 15.6%

375 3.5 0.3% 1.2% 1.1% 3.7% 1.7% 6.0% 3.1% 10.5%

400 3.3 0.2% 0.7% 0.7% 2.3% 1.1% 3.7% 2.0% 6.6%

425 3.1 0.1% 0.5% 0.5% 1.4% 0.8% 2.4% 1.4% 4.2%

450 2.9 0.1% 0.3% 0.3% 0.9% 0.5% 1.5% 0.9% 2.6%

475 2.8 0.1% 0.2% 0.2% 0.5% 0.3% 0.8% 0.5% 1.4%

500 2.6 0.0% 0.1% 0.1% 0.2% 0.1% 0.4% 0.3% 0.7%

525 2.5 0.0% 0.0% 0.0% 0.1% 0.1% 0.2% 0.1% 0.3%

Source: Gluck et al. (7, p.140).

The Access Management Manual offers the following 
guidance in selecting and applying unsignalized access 
spacing (1, p. 155):

Longer spacing standards are generally applied to •	
roadways of a higher functional classification.
Higher classifications of roadways typically have •	
higher speeds than roadways of a lower classification.
Higher classifications of roadways tend to carry higher •	
traffic volumes than roadways of lower classification.
The interference with through traffic increases as •	
traffic volume increases. A small number of turning 
vehicles can interfere with a large number of through 
vehicles on high-speed, high-volume suburban-urban 
roadways—especially during peak periods. A single 
vehicle turning from a through lane can disrupt pla-
tooned flow and traffic progression.
Roadways with speeds •	 ≥45 mph are typically more 
critical than those with speeds ≤40 mph.
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Corner Clearance

As noted in A Policy on Geometric Design of Highways and 
Streets (8, p. 729), driveways should not be located within 
the functional area of an intersection or in the influence 
area of an adjacent driveway. The functional area extends 
both upstream and downstream from the physical intersec-
tion area on both the major roadway and the intersecting 
cross street, and includes the longitudinal limits of auxiliary 
lanes. As a result, the functional area encompasses the area 
where motorists are responding to the intersection, deceler-
ating, and maneuvering into the appropriate lane to stop or 
complete a turn. 

Additional guidance related to the computation of the 
driveway influence area is available in NCHRP Report 420, 
and was presented in the Spacing for Unsignalized Drive-
ways and Street Connections section of this report. Another 
general guideline that applies to driveway location is that 
sight distance must be sufficient. AASHTO’s “Green Book” 
(8, pp. 651–677) contains detailed guidance related to the 
purpose and computation of sight distance. In addition, 
driveways must be located so that they are conspicuous and 
clearly delineated for the various users.

Gattis et al. noted in NCHRP Project 15-35 (5) that one 
major objective of access management is avoiding driveway 
queuing that backs up into a public roadway. This is accom-
plished through design of the throat length, internal circu-
lation, and traffic control within a site. Queuing of traffic 
exiting a site does not affect the operation of the public road-
way, but it could affect site circulation and parking lot opera-
tions. This internal queuing is affected by the throat length, 
number of egress lanes, and traffic control at the intersection 
with the public roadway.

In Transportation and Land Development, Stover and 
Koepke (38) provide extensive guidance on criteria to use 
to provide sufficient corner clearance at intersections both 
on the upstream and downstream sides of the major roadway 
and intersecting cross street. This guidance is summarized 
as follows:

Upstream clearance on major roadway•	 —This 
distance is calculated as follows:

Upstream clearance = (PIEV distance + Maneuver 
distance) + Queue

Where:

PIEV distance = Distance traveled during Perception-
Identification-Evaluation-Volition (commonly referred 
to as “Perception-Reaction distance”). 

Maneuver distance = Distance traveled while maneuvering 
and decelerating to a stop.

Queue = Maximum back-of-queue length.

The PIEV + Maneuver distances for various speeds are 
tabulated in Table 5-13 of Transportation and Land Develop-
ment. As an example, the desirable PIEV + Maneuver distance 
for a speed of 30 mph would be 250 ft, whereas for a speed of 
50 mph, the PIEV + Maneuver distance would be 570 ft.

Downstream clearance on major roadway•	 —This 
distance is calculated as the greater of the upstream 
clearance distance (see “Upstream clearance on major 
roadway”) or the AASHTO stopping sight distance, 
based on speed.
Upstream clearance on minor crossroad•	 —The max-
imum back-of-queue length.
Downstream clearance on minor crossroad•	 —Allow 
drivers to clear the major road–minor road intersec-
tion (see Figure 6-23 of Transportation and Land 
Development).

Median Treatments

Left turns increase vehicular conflicts, as well as conflicts 
with pedestrians and bicyclists. They also result in increased 
crashes and delays, and complicate the signal timing and 
phasing parameters at signalized intersections. These prob-
lems are especially acute on major roadways (7). Therefore, 
the presence (or absence) of a median has a substantial 
impact on roadway operations and safety, and on the provi-
sion of left-turn access to abutting properties (1, p. 199).

Effects of Median Treatments 

As noted in NCHRP Report 420 (7, p. 68), the treatment of 
roadway medians has an important bearing on how well 
roadways operate, their crash experience, and the access 
they provide to adjacent developments. The basic choices for 
designing medians are as follows:

Whether to install a continuous TWLTL•	
Whether to install a nontraversable (physical) median •	
on an undivided roadway
Whether and when to replace a TWLTL with a nontra-•	
versable median

The Access Management Manual contains definitions 
of these three cross-section types (1). An undivided road-
way offers no control of, or refuge for, turning and cross-
ing vehicles. A TWLTL has a flush-center lane that serves 
as refuge for left-turning vehicles. A nontraversable median 
is depressed or raised, and actively prohibits crossing and 
turning movements. Although a traversable (or flush) paved 
median is not intended to be crossed, it does not actively 
restrict left-turn and crossing movements.

Table 5 presents a selection of studies compiled by Gattis 
that together span half a century. Some of the studies com-
pared vehicular crash rates among all three cross-section 
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NCHRP Report 395 compared the different outcomes 
from a number of crash prediction models developed by dif-
ferent researchers. A composite finding suggested that, as 
traffic volumes exceed approximately 15,000 Average Daily 
Traffic (ADT), a raised median is safer than a two-way left-
turn lane. Both are safer than no median (i.e., an undivided 
roadway) for volumes at least as low as 10,000 ADT (30).

types, while others compared two of them. The general trend 
is that nontraversable medians are associated with lower 
crash frequency. Continuous two-way left-turn lanes gener-
ally are preferable to undivided roadways, but generally are 
not preferable to nontraversable medians (9). 

TABLE 5

RELATIVE SAFETY OF CROSS-SECTION DESIGN ALTERNATIVES

Context

Relative Safety of Median Treatment  
(1 = best, 3 = worst)

Year and source

Undivided TWLTL
Restrictive  

(e.g., raised, 
depressed)

California—563 miles of 4-lane

1953, Telford et al.  
(22, pp. 208–231)

without speed zones, 
development, or 
intersections

ADT 5,000–9,000 3 - 1

ADT 10,000–14,999 1 - 3

ADT 15,000–25,000 3 - 1

with speed zones,  
roadside development

ADT 5,000–9,999 1 - 3

ADT 20,000–29,000 3 - 1

Illinois—Compare two suburban roadways 3 - 1 1968, Frick (23, pp. 14–20)

Nebraska—urban 4-lane 3 1 - 1986, McCoy et al. (24, pp. 11–19)

Georgia—82 urban 4- or 6-lane sections - 3 1 1989, Squires et al. (25)

Florida—4-lane arterials

1993, Long et al. (26)urban 3 2 1

rural 1 3 2

4 cities, 15 sites, 145.9 miles

1994, Bowman/Vecellio  
(27, pp. 169–179)

central business district
vehicular crashes 3 1 2

pedestrian crashes 3 2 1

suburban - vehicular crashes 2 3 1

Rural and urban; 4- and 6-lane - 3 1 1995 Hadi (28, pp. 169–177)

4-lane suburban commercial with ADT <  
32,500; compare 11 TWLTL with 11 median

- 3 1
1995, Marigiotta/  
Chatterjee (29)

Phoenix, Omaha—urban, suburban

1997, Bonneson/McCoy (30)
Business or office; ADT > 10,000 2.5 2.5 1

Residential or 
 Industrial

ADT 15,000–25,000 2 3 1

ADT > 25,000 3 2 1

4 states; 4-lane 3 - 1 1999, Council/Stewart (31)

5 states; 264 urban segments

1999, Papayannoulis  
et al. (32)

signalized and unsignalized 3 2 1

signalized density > 2/mile 3 2 1

signalized density < 2/mile 2 3 1

Springfield, MO—compare 3 multilane 
commercial arterial sections

- 3 1 2000, Gattis/Hutchinson (33)

Georgia—all divided highways - 3 1 2000, Parsonson (34)

Overall Rankings (1 = best, 3 = worst) worst better best

Source: Gattis (9).
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FIGURE 8 Median decision choices. Source: Gluck et 
al. (7, p. 69).

Selecting a median alternative will depend on many pol-
icy, land use, and traffic factors. Factors identified in NCHRP 
Report 420 include the following: 

Access management policy and access class for the •	
roadway under consideration 
Types and intensities of the adjacent land use •	
Supporting street system and the opportunities for •	
rerouting left turns 
Existing driveway spacing •	
Existing geometric design and traffic control features (e.g., •	
left-turn provisions and proximity of traffic signals) 
Traffic volumes, speeds, and crash patterns •	
Costs associated with roadway widening and recon-•	
struction (7, p. 85)

Table 7 from NCHRP Report 420, based on the research per-
formed for NCHRP Report 395, provides a comparative analy-
sis of the three midblock treatments, citing the strengths and 
weaknesses of each. NCHRP Report 395 contains more detailed 
guidelines for selecting the midblock left-turn treatment based 
on benefit-cost comparisons for roadways serving various 
land uses (either business and office land use or residential and 
industrial land use). A series of tables in NCHRP Report 395 
may be used to help identify the following situations:

When an undivided cross-section should be converted •	
to a nontraversable median
When an undivided cross-section should be converted •	
to a TWLTL 
When a TWLTL should be converted to a nontravers-•	
able median

The Florida Department of Transportation (FDOT) consid-
ers its median policy—which requires a restrictive median on 
new and reconstructed multilane highways—one of the more 
effective elements of its access management program (1, p. 42). 
The FDOT Median Handbook indicates that the department 

Schultz et al. (39, pp. 11–15) applied stepwise linear 
regression analysis to identify correlations between access 
management techniques and crash patterns. Their research 
indicated that the presence of a raised median corresponded 
to a reduction of 1.23 crashes per MVMT. In addition, raised 
medians were negatively correlated with right-angle colli-
sions, while TWLTLs were positively correlated with oppo-
site-direction collisions. 

A more recent median treatment option is to apply a “road 
diet” that converts a four-lane undivided roadway into three 
lanes (one through lane in each direction and a TWLTL). The 
fourth lane may be converted to bicycle lanes, sidewalks, or 
on-street parking. The Road Diet Handbook: Setting Trends 
for Livable Streets (40) is a practitioner’s guidebook for 
more information. 

Huang et al. (41, p. 1) performed safety research related to 
road diets and found the following:

Crash rates did not change significantly from the period •	
before the road diet to the period after the road diet. 
Although crash rates were lower at road diets than at 
comparison sites, road diets did not perform better or 
worse (from the before period to the after period) rela-
tive to the comparison sites.
Road diet conversion did not affect crash severity.•	
Road diet conversion did not result in a significant •	
change in crash types. 

In their conclusions and recommendations, the research-
ers indicated a need for future safety and operational studies, 
under a range of traffic volumes and other considerations, to 
identify the situations in which road diets would be appro-
priate. They also noted that traffic operations and capacity 
must be considered fully at a given site before implementing 
a road diet or other lane reduction measures (41, p. 6).

Selecting a Median Type 

The basic decision process with respect to median type is 
illustrated in Figure 8. TWLTLs and medians improve traf-
fic operations and safety by removing left turns from the 
through-traffic lanes. TWLTLs provide more access and 
maximize operational flexibility. Medians physically sepa-
rate opposing traffic, limit access and conflicts, and provide 
a better pedestrian refuge. Median design requires adequate 
provisions for left turns and U-turns to avoid problems 
associated with concentrating these movements at other 
locations (7, p. 68). Table 6 from the Access Management 
Manual, based on research conducted for NCHRP Report 
395, provides a comparative evaluation of median treatments 
(1, p. 203).
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The research for NCHRP Report 524 investigated the 
safety and operational effect of U-turns at unsignalized 
median openings. The safety performance of typical median 
opening designs was documented, and guidelines for the use, 
location, and design of unsignalized median openings were 
developed. The research included unsignalized median open-
ings on all types of divided highways, but the focus was on 
urban-suburban arterials because these present the greatest 
current challenge to highway agencies in access management. 
Among the research conclusions were the following (43): 

For urban arterial corridors, average median opening •	
accident rates are slightly lower for conventional three-
leg median openings than for conventional four-leg 
median openings.
For urban arterial corridors, average median opening •	
accident rates for directional three-leg median openings 
are about 48% lower than the accident rates for conven-
tional three-leg median openings.
For urban arterial corridors, average median opening •	
accident rates for directional four-leg median openings 

has a 1993 Multi-lane Facility Policy that essentially directs all 
department multilane projects over 40 mph in design speed to 
have a restrictive median. It also directs designers to find ways 
to use restrictive medians in all multilane projects, even those 
below the 40 mph design speed (42, ch. 1, p. 9). 

The FDOT Median Handbook (42) is a valuable resource 
to guide decisions related to the design of medians and the 
location of median openings. It indicates that: 

Full median openings serve a “Major” transition 
function. This means that on arterial roads they should 
only be provided at arterial junctures of the road system 
as defined for the public street or internal circulation 
systems. (ch. 2, p. 2)

Median Openings

Figure 9, from FDOT’s Median Handbook (42, ch. 2, p. 19), 
illustrates components in the spacing of median openings, 
including deceleration length, queue storage, perception-
reaction distance or full width of median, and turn radius. 

TABLE 6

COMPARISON OF TYPES OF MIDBLOCK LEFT-TURN TREATMENTS

Comparison Nontraversable Median TWLTL Undivided

Operational effects

Reduced delay to major roadway traffic1.   

Enhanced capacity2.   

Reduced delay to major roadway left turns3.   

Reduced delay to minor roadway left turns4. 

a. Low-volume major roadway   

b. Highway-volume major roadwaya   

Safety effects

Reduced vehicular crashes1.   

Pedestrian refuge2.   

Positive guidance3. b   

Other effects

Aesthetics1.   

Snow removal2.   

Construction cost3. c   

Source: Access Management Manual (1, p. 203).
Note:  = most effective/preferable;  = somewhat effective/somewhat preferable;  = least effective/ least desirable.
a  Very low capacity for direct left turns due to an absence of gaps in traffic on the major roadway. A nontraversable median has a relatively high 

capacity for “left turns” that can be made by a right-turn followed by a U-turn.
b  Effective communication to motorist.
c  NCHRP Project 3-49 concluded that the difference between a raised, curbed median and a TWLTL is negligible. 
 Florida DOT reports a slightly lower cost for a “flush grass” median (exclusive of landscaping) than for a TWLTL.
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The minimum spacing between median openings cur-•	
rently used by highway agencies in rural areas ranges 
from 152 to 805 m (500 to 2,640 ft). In urban areas, the 
minimum spacing between median openings ranges 
from 91 to 805 m (300 to 2,640 ft) in highway agency 
policies. In most cases, highway agencies use spacings 
between median openings in the upper end of these 
ranges, but occasional use of median opening spacings 
as short as 91 to 152 m (300 to 500 ft) do not indicate 
safety problems. 

are about 15% lower than for conventional four-leg 
intersections. 
Analysis of field data found that, for most types of median •	
openings, most observed traffic conflicts involved major-
road through vehicles having to brake for vehicles turn-
ing from the median opening onto the major road.
For median openings at four-leg intersections without left-•	
turn lanes on the major road, most of the observed traffic 
conflicts involved major-road through vehicles having to 
brake for vehicles turning left into the median opening.

TABLE 7

COMPARISON OF THREE MIDBLOCK LEFT-TURN TREATMENTS TYPES

Comparison Factor

“Preferred” Midblock Left-Turn Treatment 1

Raised-Curb  
vs. 

TWLTL

Raised-Curb 
vs. 

Undivided

TWLTL 
vs. 

Undivided

Operational Effects

Major-street through movement delay1. n.d.2 Raised-Curb TWLTL

Major-street left-turn movement delay2. n.d. Raised-Curb TWLTL

Minor-street left & through delay (two-stage entry)3. n.d. Raised-Curb TWLTL

Pedestrian refuge area4. Raised-Curb Raised-Curb n.d.

Operational flexibility5. TWLTL Undivided n.d.

Safety Effects

Vehicle accident frequency1. Raised-Curb Raised-Curb TWLTL

Pedestrian accident frequency2. Raised-Curb Raised-Curb n.d.

Turning driver misuse/misunderstanding of markings3. Raised-Curb Raised-Curb Undivided

Design variations can minimize conflicts (e.g., islands)4. Raised-Curb Raised-Curb TWLTL

Positive guidance (communication to motorist)5. Raised-Curb Raised-Curb n.d.

Other Effects

Cost of access (access management tool)1. Raised-Curb Raised-Curb n.d.

Direct access to all properties along the arterial2. TWLTL Undivided n.d.

Access Effects

Cost of maintaining delineation1. n.d. Undivided Undivided

Median reconstruction cost2. TWLTL Undivided Undivided

Facilitate snow removal (i.e., impediment to plowing)3. TWLTL Undivided n.d.

Visibility of delineation4. Raised-Curb Raised-Curb n.d.

Aesthetic potential5. Raised-Curb Raised-Curb n.d.

Location for signs and signal poles6. Raised-Curb Raised-Curb n.d.

Source: Bonneson and McCoy (30).
Note:  1  The “Preferred” left-turn treatment is based on the findings of this research and the more commonly found opinion during a review of 

the literature.
 2 n.d. = negligible difference or lack of a consensus of opinion on this factor.
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standards and strategies used on new interchanges and on 
the retrofit of existing interchanges (44). NCHRP Project 
3-47: Capacity Analysis of Interchange Ramp Terminals 
developed and validated a methodology to determine capac-
ity and level-of-service at signalized interchanges (45).

Interchange Area Management 

NCHRP Synthesis 332 provides a comprehensive summary 
of the strategies employed by various state DOTs and other 
agencies to manage access to and from crossroads in the 
vicinity of interchanges. The summary is based on survey 
responses received from the various agencies, a review of 
additional materials provided by the agencies, and follow-up 
with the respective agency contacts (44, p. 17) (see Figure 
10, text box).

According to NCHRP Synthesis 332, most agencies use 
access spacing criteria based on one or more of the following 
five types of access connections upstream and downstream 
of the interchange terminus:

Nearest access (all types)•	
Right-in/right-out access•	
Left-in/right-in/right-out access•	
Unsignalized, full access•	
Signalized, full access•	

Many factors are evaluated by agencies when determin-
ing the required or recommended distance downstream of 
an interchange terminal at which an access location can be 

FIGURE 9 Component lengths for median opening spacing. Source: Median Handbook (42).

Guidelines for the use, location, and design of unsignal-
ized median openings are included in Appendix C of NCHRP 
Report 524. The guidelines include tables presenting the 
advantages and disadvantages of typical median opening 
designs. These tables are a resource for designers to use when 
considering alternative median opening designs (43).

Access Management on Interchange Crossroads 

Interchanges have become more than the means to move 
traffic between freeways and arterial streets. An interchange 
area attracts much land development activity because of the 
traffic volumes in the vicinity. Although access is managed 
along the entire length of a freeway, including the inter-
change area, many transportation agencies apply little, if 
any, access management along the crossroad (7, p. 113).

Intersections that are too close to the ramp termini of the 
arterial-freeway interchange often develop heavy weaving 
volumes, complex traffic signal operations, frequent acci-
dents, and recurrent congestion. Therefore, land development 
at interchanges should be sufficiently separated from ramp 
terminals. However, street intersections along the arterial 
often are spaced too close to interchanges. In addition, drive-
ways and median breaks for private developments compound 
the problem. As a result, many transportation agencies have 
a growing recognition that access separation distances and 
roadway geometry should be improved from an access man-
agement perspective. NCHRP Synthesis 332 was prepared to 
document and summarize practices relating to access loca-
tion and design in the vicinity of interchanges. It identifies 
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Access management techniques should be considered •	
in the earliest planning stages of the interchange proj-
ect. Considering access management early in the project 
allows for better planning and education of the public on 
access management issues. 
Although the standards and guidelines for design should •	
be followed, the design also should incorporate some 
level of flexibility. 
Intergovernmental coordination is extremely beneficial •	
in planning for the future functionality of the cross-
road. The various levels of government need to work 
together to review and mitigate public and private devel-
opment actions that otherwise might have affected the 
crossroad. 
Access management policies and criteria should be •	
defensible. Defensible standards allowed the closure 
of access points and ultimately provided for a safer and 
more efficient transportation system.
Sufficient funding is needed for interchange access •	
management techniques to be applied. Proper funding 
also allows for the future preservation of the interchange 
crossroad and vicinity. Inadequate funding can limit 
the extent of access control and could compromise the 
future operations and safety of the interchange area.

The lessons learned concerning planning, operation, and 
design practices for retrofit of existing interchanges include 
the following (44, p. 33):

The responding agencies generally had the same experi-•	
ences for both new and retrofit projects. The major dif-
ference between new and retrofit interchanges, as noted 
among respondents, was the importance of community 
and stakeholder support for the retrofit interchange 
project.
Involving the public early on in the retrofit interchange •	
planning process was beneficial. Because there may be 
adjacent developments, acquiring access can be a chal-
lenge. Therefore, community support is important. In 
contrast, new interchanges typically are built in less 
constrained areas, where acquiring access may raise 
fewer objections and, therefore, may be more feasible.
Early public involvement allowed for the education pro-•	
cess and provided an opportunity for feedback from the 
community. When using such public involvement, it was 
important to have access management criteria that are 
easy to explain to the community, to gain local support 
for the project. 
Establishing access management guidelines before •	
beginning the project would have been beneficial. If there 
is no formal guidance for access management around 
an interchange before the start of a retrofit interchange 
project, additional time is needed to achieve municipal 
consent on access spacing. 
According to the survey responses about the planning, •	
operation, and design of new and retrofit interchanges, 

permitted. The NCHRP Synthesis 332 (44, pp. 19–20) survey 
questionnaire identified the following 13 factors that the 36 
responding agencies use to determine their respective access 
management criteria: 

Surrounding land use and environment •	
Roadway classification •	
Interchange form •	
Public and private accesses •	
Type of downstream access point •	
Downstream storage requirements •	
Cross-section •	
Design speed •	
Volume •	
Signal cycle length •	
Cost and economic impacts •	
Level of interchange importance •	
Crossroad jurisdiction •	

NCHRP Synthesis 332 contains a description of each of 
these factors as well as further information related to access 
management on crossroads in the vicinity of interchanges. 
From the survey results, it identifies lessons learned relating 
to new interchanges, as well as retrofits of existing inter-
changes. The lessons learned concerning planning, opera-
tion, and design practices for new interchanges include the 
following (44, p. 32):

FIGURE 10 Florida DOT Median Handbook. Source: Median 
Handbook—Interim Version (46).
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also requires cooperation with property owners, developers, 
and local governments. Regulatory methods require certain 
actions, while nonregulatory methods encourage or drive 
desired actions. Nonregulatory techniques are more subtle 
in their direction of development. They often are in the form 
of agreements or incentives (48, p. 38).

Spacing on Crossroads at Freeway Interchanges 

Access separation policies are contained in various 
AASHTO publications and in state DOT design policies. 
The booklet, A Policy on Design Standards—Interstate Sys-
tem (49), for example, states that the following:

Control should extend beyond the ramp terminal at least 
100 feet in urban areas and 300 feet in rural areas. These 
distances should usually satisfy congestion concerns. 
However, in areas where the potential exists which would 
create traffic problems, it may be appropriate to consider 
longer lengths of access control.

Many states have established more stringent policies that 
reflect the importance of providing sufficient access control 
lengths or separation distances along crossroads (arterials) 
at interchanges.

Table 8 from NCHRP Synthesis 332 summarizes the 
spacing reported by state DOTs and provincial transpor-
tation agencies. The majority of state DOTs rely on the 
100-ft urban and 300-ft rural spacing guidelines provided 
in AASHTO’s A Policy on Design Standards—Interstate 
System when acquiring access rights, managing public and 
private access to the crossroad, and constructing new inter-
changes or retrofitting existing ones (44, p. 18).

The AASHTO guidelines generally are shorter than some 
of the access spacing requirements that ensure good arterial 
traffic signal progression and provide adequate weaving and 
storage for turning traffic, left turns in particular (7, p. 113). 
Figure 11, adapted from NCHRP 420 (7, p. 118), illustrates 
the access spacing needed.

retrofit interchange projects that involved the public 
early in the planning stages were successful in achiev-
ing the desired access control. 

The lessons learned are consistent with the following 
finding in the report by Williams and Sokolow (47):

Because interchanges invite development and traffic, it is 
essential to have regulations in place that address issues of 
compatibility and function. Access management plans and 
regulations help to preserve the safety and efficiency of 
interchange areas as development occurs. Although the need 
for improved access management is clear, the separation of 
state and local jurisdiction has made it difficult to accomplish. 
No single technique or governmental entity can achieve the 
desired results. Effective interchange area management 
requires a combination of techniques involving land use 
planning, zoning, subdivision regulation, signage, access 
management, and intergovernmental coordination. (p. 3)

Land and Williams (48) note the importance of access 
management to the economic development potential of 
an interchange area, in addition to its traffic function and 
safety:

A concern that often arises at the local level is that access 
controls could impede economic development. It is 
understandable that local governments are interested in 
increasing their tax base through development. What is 
often not understood is that not managing access can have 
long-term adverse impacts on both the transportation 
function and economic development potential of 
interchanges. For example, shared access roads open up 
more land for development on the interior of interchange 
areas, thereby increasing their development potential and 
allowing more efficient use of land. Access management 
plans and requirements can also help to discourage 
the division of roadway frontage into small lots with 
constrained development potential, and help to preserve 
larger parcels for higher quality development with good 
internal circulation and access design. (p. 3)

Access management in interchange areas can be accom-
plished through planning and a range of regulatory and non-
regulatory techniques identified by Land and Williams. It 

FIGURE 11 Factors influencing access spacing distance. Source: Gluck et al. (7). 
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TABLE 8 

SUMMARY OF MINIMUM ACCESS SPACING STANDARDS OR GUIDELINES IN INTERCHANGE AREAS, BY RESPONDING 
AGENCY

Agency
Minimum Spacing Requirement or Guideline: 

Stated Distance

Alberta Transportation 660 ft (200 m)

Arizona Transportation Research Center 300 ft (90 m)

Arkansas State Highway and Transportation Department 150 ft (45 m)

California DOT 415 ft (125 m)

Colorado DOT 350 ft (105 m)

Connecticut DOT None

E-470 Authority (Colorado) 600 ft (180 m)

Florida DOT 440 ft (135 m)

Georgia DOT 100 ft (30 m)

Illinois DOT 150 ft (45 m)

Indiana DOT 100 ft (30 m)

Iowa DOT 100 ft (30 m)

Kansas DOT None

Louisiana DOT and Development 100 ft (30 m)

Maine DOT 500 ft (150 m)

Maryland State Highway Administration 100 ft (30 m)

Michigan DOT 100 ft (30 m)

Ministère des Transports du Québec None

Minnesota DOT Developing guidelines

Mississippi DOT 100 ft (30 m)

Nebraska Department of Roads 660 ft (200 m)

Nevada DOT 300 ft (90 m)

New Brunswick DOT 215 ft (65 m)

New Jersey DOT Varies

New York DOT 100 ft (30 m)

Nova Scotia DOT and Public Works 200 ft (60 m)

Ohio DOT 600 ft (180 m)

Oregon DOT 750 ft (230 m)

South Carolina DOT 100 ft (30 m)

South Dakota DOT 660 ft (200 m)

Texas DOT 460 ft (140 m)

Utah DOT 165 ft (50 m)

Virginia Transportation Research Council 100 ft (30 m)

Washington State DOT 130 ft (40 m)

West Virginia DOT 100 ft (30 m)

Wyoming DOT 150 ft (45 m)

Source: Butorac and Wen (44, p. 18).
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traffic signals or stop signs. These types and their access 
management and spacing implications are shown in Figure 
12 and described as follows:

Ramp Intersections Controlled by Traffic Signals•	 —
The signalized ramp intersection is treated similarly to 
other signalized intersections. However, queuing from 
the ramp onto the freeway mainline must be avoided.
Ramps with Free-Flow Entry or Exit•	 —Access separa-
tion distances to the first downstream median opening 
or signalized intersection should consider the various 
movements and operations involved. These include the 
merge lanes where the ramp traffic enters the arterial, the 
weaving movements to enter the median lanes, the transi-
tion into left-turn lanes, and the required storage length.

Table 9 presents minimum spacing for freeway inter-
change areas for multilane and two-lane crossroads. The 

The purposes of the research performed by Rakha et al. 
(50, p. iii) were to (1) provide a synthesis on state of practice 
with regard to interchange access control, (2) investigate the 
safety impact of varying access arrangements and spacing, 
and (3) develop regression models that relate crashes to road-
way and geometric variables.

Rakha et al. (50, p. 1) developed a methodology to evalu-
ate the safety impacts of different access spacing standards 
on crossroads at interchanges. The analysis results demon-
strate the shortcomings of the 100-ft urban and 300-ft rural 
spacing guidelines.

NCHRP Report 420 provides guidance for estimating the 
necessary access spacing along an interchange crossroad. 
Although there are many different interchange types, from 
an access management perspective, they can be categorized 
as those with free-flowing entrance and exit ramps, and those 
for which ramp entrances and exit ramps are controlled by 

FIGURE 12 Types of ramp access to and from arterial roads. Source: Gluck et al. (7, p. 117).
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identified in the table are frequently encountered in key access 
management decisions. The table provides a generalized 
assessment of each of the techniques shown, in terms of per-
ceived importance to access management, the availability of 
related research, and the techniques’ amenability to analysis.

Table 11 lists selected engineering-based techniques, 
together with their effectiveness in achieving the six objec-
tives shown.

Schultz et al. (52) developed a prioritization process for 
the state of Utah to determine which sections of state high-
ways could most benefit from the implementation of access 
management techniques, and subsequently to recommend 
access management techniques and treatments for these 
sections. To serve as the basis for the performance index, a 
database was created including identifying features, charac-
teristics, and crash history for 175 arterial road segments on 
Utah state routes.

table is from Access Management Manual (1, p. 160), which 
is based on the research performed for NCHRP Report 420. 

Access Management Techniques

NCHRP Report 420 (7) identified more than 100 access 
management techniques that are in use or described in the 
literature. It stratified and organized these techniques on the 
basis of practicality and usefulness. These techniques then 
were analyzed to identify which ones were more important on 
the basis of potential application and effectiveness. Approxi-
mately 25 of these techniques were deemed to be more impor-
tant because they were applicable to a significant portion of the 
roadway system and were shown to be effective in improving 
safety, reducing emissions, or improving traffic operations. 

These techniques, shown in Table 10 from NCHRP Report 
420, include those related to policy and those related to physi-
cal design or traffic operations. The access features noted 
encompass most of the nonpolicy techniques. The techniques 

TABLE 9 

MINIMUM SPACING FOR FREEWAY INTERCHANGE AREAS WITH MULTILANE CROSSROADS

Type of Area

Spacing Dimension

X Y Z M

Fully developed urbana 750 ft (230 m) 2640 ft (800 m) 990 ft (300 m) 990 ft (300 m)

Suburban/urban 990 ft (300 m) 2640 ft (800 m) 1320 ft (400 m) 1320 ft (400 m)

Rural 1320 ft (400 m) 2640 ft (800 m) 1320 ft (400 m) 1320 ft (400 m)

Source: Spacing dimensions from Gluck et al. (7).
Note:
X = distance to first approach on the right; right in/right out only.
Y = distance to first major intersection. No four-legged intersections may be placed between ramp terminals and the first major intersection.
Z = distance between the last access connection and the start of the taper for the on-ramp.
M = distance to first directional median opening. No full median openings are allowed in nontraversable medians up to the first major 

intersection.
a Free-flow ramps are generally discouraged in fully developed urban areas and are questionable in suburban/urban areas because pedestrian 

and bicycle movements are difficult and potentially dangerous.
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average daily traffic (AADT), signals per mile, adjacent 
land use, and future growth was needed to classify arte-
rial road segments. The goal of classifying the data was to 
find subcategories of road segments with similar charac-

A decision tree was developed to classify road seg-
ments into smaller subcategories by determining appro-
priate characteristics and cutoff values to categorize the 
data. To use the decision tree, information about annual 

TABLE 10 

SUMMARY OF SIGNIFICANT ACCESS MANAGEMENT TECHNIQUES

Technique

Importance 
in Access 

Management
Previous 
Sources

Amenable to 
Analysis

Analysis in  
Phase II

A - Policy Techniques

1 Establish Comprehensive Access Code High - No No

2 Institutionalize Advance Purchase of Right-of -Way High - No No

3 Require Internal Circulation/Site Plan Review High - No No

B - Design Techniques

1a Establish Traffic Signals Spacing Criteria High Some Yes Yes

1b Establish Spacing for Unsignalized Access High Few Yes Yes

1c Establish Corner Clearance Criteria High
Few for 

Upstream
Yes Yes

1d Establish Access Separation Distances at Interchanges High - Yes Yes

2a Install Nontraversable Median on Undivided Highway High Many Yes Yes

2b Replace Two-Way Left-Turn Lane With Nontraversable 
Median

High Many Yes Yes

2c Close Existing Median Openings High Some No No

2d Replace Full Median Opening With Median Designed for Left-
Turns from the Major Roadway

High Few Yes No

3a Install Left-Turn Deceleration Lanes where None Exists High Some Yes Yes

3b Install Left-Turn Acceleration Lane Low Few Yes No

3c Install Continuous Two-Way Left-Turn Lane on Undivided 
Highway

Medium Many Yes Yes

3d Install U-Turns As an Alternative to Direct Left Turns
Medium-

High
Few Yes (Oper.) Yes

3e Install Jug Handle and Eliminate Left Turns Along Highways Medium Few Yes (Oper.) Yes

4a Install Right-Turn Acceleration/Deceleration Lane Medium - Yes (Oper.) No

4b Install Continuous Right-Turn Lane Low - Yes No

5a Consolidate Driveways Medium - Yes No

5b Channelize Driveways to Discourage or Prohibit Left Turns on 
Undivided Highways

High - Yes No

5c Install Barrier to Prevent Uncontrolled Access Along Property 
Frontage

Medium - Yes No

5d Coordinate Driveways on Opposite Sides of Street Low-Medium - Site-specific No

6a Install Frontage Road to Provide Access to Individual Parcels Medium - Yes Yes

6b Locate/Relocate the Intersections of a Parallel Frontage 
Road and a Crossroad Further From the Arterial-Crossroad 
Intersection

Medium - Yes Yes

Source: Gluck et al. (7).
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increasing demands for highway access are making it increas-
ingly clear that driveways, and the developments they serve, can 
have cumulative adverse impacts on the safety and efficiency 
of major roadways. These impacts have not been addressed 
adequately through traditional encroachment permitting.

Access Permit Programs

State and local agencies typically use access permitting 
to apply access management standards to development. A 
well-conceived and applied access permitting program is 
essential for effective access management. It is important 
that permitting procedures and requirements are formu-
lated carefully and that the responsible staff members are 
adequately trained and informed of any changes in agency 
rules, standards, or policies (1, p. 215).

NCHRP Synthesis 304 documents the driveway regula-
tion practices of state transportation agencies. The survey 

teristics and crash severity scores. This goal was accom-
plished by collecting existing characteristics and crash 
histories and determining the impact of access manage-
ment on the safety of arterial roads. Access management 
techniques then were recommended for each subcategory 
based on correlations between access management tech-
niques and crash severity score. Possible recommenda-
tions included limiting access points, installing raised 
medians, and planning for future growth by implement-
ing standards for adequate signalized and unsignalized 
access spacing and obtaining sufficient right-of-way for 
future medians. 

Access Permit Process

NCHRP Synthesis 304 (53, p. 46) identified that many states 
are finding it necessary to update and expand their driveway 
regulation programs in response to the expansion of metropoli-
tan areas and related changes in the traffic environment. The 

TABLE 11

SELECTED ENGINEERING-BASED TECHNIQUES AND THEIR EFFECTIVENESS IN ACHIEVING ACCESS MANAGEMENT 
OBJECTIVES

Access Management Technique

Manner in Which the Technique Contributes to  
Safety and Improvement of Traffic Operations

1

Limit 
Conflicts

2

Separate 
Conflicts

3

Auxiliary 
Lanes

4

Conflicting 
Movements

5

Roadway 
Operations

6

Driveway 
Operations

Access Spacing and Design; Within the Traveled Way

Traffic signal spacing1.  

Continuous two-way left-turn lane (TWLTL)2.  

Nontraversable median3.  

Replace a TWLTL with a nontraversable median4.  

Directional median opening5.   

Access Spacing and Design; At the Margin of the Traveled 
Way



Unsignalized access spacing6.   

Corner clearance7.  

Right-in/Right-out8.   

Consolidate driveways9.    

Auxiliary Lanes

Left-turn deceleration lane10.   

Isolated left-turn bay11.   

Right-turn deceleration lane12.   

Continuous right-turn lane13.   

Source: Adapted from Stover (51).
Note:
 Major Effect
 Secondary Effect 
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out parcels. On small corner parcels, left-turn accessibil-
ity is a problem due to the fact that the left turns conflict 
with the functional area of the intersection. Interconnected 
developments give more options for customers and deliv-
eries, especially for safe left turns. It is easier to provide 
cross and joint access if it is planned at the beginning of a 
development process. At that time, the designer will have 
the ability to lay out access systems and allow good separa-
tion between these accesses.

Many communities have developed AMPs and pro-
grams aimed at reducing the number of driveways on major 
arterial routes. These plans often involve the provision 
of access roads, shared driveways, and interparcel con-
nections that reduce the need for individual sites to have 
direct, driveway access to an arterial. However, accom-
plishing alternative access can be challenging if the local 
street network is sparse and the land along the major road-
way already has been subdivided extensively. Alternative 
access is best accomplished when new lots are being cre-
ated on major roads or land is being subdivided for devel-
opment. Unmanaged land division and subdivision activity 
on major roadways is a key constraint to accomplishing 
street networks and alternative access. Even with effec-
tive subdivision regulations, communities can face access 
problems from minor land division activity that is exempt 
from the subdivision review process. Strengthening subdi-
vision regulations to restrict strip lots on major roads and 
to preserve necessary right-of-way, as well as providing a 
greater variety of street types and design options for com-
mercial and residential subdivisions, can support the use of 
street networks for property access, providing more oppor-
tunities for alternative access (3, p. 63).

NCHRP Synthesis 304 indicated that, in general, the 
more contemporary driveway regulation programs are ori-
ented toward comprehensive and systemwide access man-
agement of state highways. The programs are designed to 
systematically regulate all highway access locations, includ-
ing driveway access, as well as street connections, median 
openings, signals, turn lanes, and interchanges. They seek 
to address the more complex and comprehensive objectives 
of access management and mitigation of traffic impacts by 
developers (53).

Permit Application Process

Typically, any private property owner or developer intend-
ing to construct an access driveway onto the state highway 
right-of-way is required to apply for, and obtain, a permit 
from the state DOT before beginning any construction. A 
permit also may be required for any proposed relocation or 
alteration of an access driveway or median crossover, or for 
a significant change in the property’s existing land use, and 
may be governed by the same regulations and standards as 
for a new access driveway.

results revealed that driveway regulation practices vary 
widely from state to state. In addition, the scope of drive-
way regulation programs can vary from comprehensive 
access management to basic design objectives. Although 
the objectives of agency driveway regulation programs vary 
in scope, they generally are oriented toward ensuring a safe 
and efficient transportation system, while providing reason-
able access to private property. Many agencies also seek to 
accomplish administrative objectives, such as uniformity of 
procedures and standards, consistency in decision making, 
efficient turnaround for issuing permits, intergovernmental 
coordination, and adequate training of permit staff.

At a minimum, state driveway regulation programs pro-
vide state oversight of construction within the right-of-way of 
a state highway and address such issues as drainage, installa-
tion of culverts, driveway location and sight distance, drive-
way design, and driveway construction. Applicants must 
obtain a permit, often called a right-of-way encroachment 
permit, for these activities. However, state transportation 
agency practices vary considerably in the extent of access 
control or impact mitigation activities.

An element of contemporary driveway regulation pro-
grams, identified by NCHRP Synthesis 304, is the estab-
lishment of an ACS that defines the planned level of access 
for different state highways. Access management regula-
tions generally are designed to parallel the function of the 
roadway, either based on functional classification, speed, or 
some combination of these methods. Other components of 
contemporary driveway regulation programs include traffic 
impact assessment procedures and criteria, as well as impact 
mitigation requirements for large developments (53, p. 46).

NCHRP Synthesis 304 found that the majority of state and 
local agencies encourage driveway consolidation and shared 
access through their driveway regulation program, although 
most noted that it is difficult to force the issue. Several states 
encourage shared access through coordination with local 
governments, resulting from the authority of local govern-
ments related to subdivisions and site design (53, p. 46).

An Access Management Toolkit prepared for southwest 
Idaho (55, p. 41) indicates that the practice of sharing drive-
ways and providing cross-parcel access has two benefits. 
The first benefit minimizes the number of driveways on 
the arterial road. The second benefit provides cross access 
between properties, broadening the access choices for the 
driver. If a group of smaller developments share access, the 
driver needing to turn left across heavy volumes usually 
can find an access that is signalized, allowing safer left 
turns. Having good cross-parcel access also maximizes the 
number of well-designed unsignalized driveways that have 
good visibility and are located to take advantage of suf-
ficient gaps in traffic from a nearby signal. Joint driveways 
and cross access especially help the small corner lots and 
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access permit application also may require a detailed site 
plan and a Traffic Impact Study (TIS) as well as involve off-
site mitigation (1, p. 216). Many transportation agencies have 
TIS requirements for permit applications for developments 
that are projected to generate a specific number of peak-hour 
or daily trips (53, p. 13).

A preapplication meeting is an effective way to estab-
lish the technical responsibilities and analyses that will 
be required of larger developments, particularly those that 
might involve a TIS, with regard to the access permit. Con-
ducting a preapplication meeting before the applicant begins 
a TIS reduces conflict and helps the applicant’s consultant to 
efficiently complete the required analysis. 

Conditional Permits

NCHRP Synthesis 304 (53, p. 17) indicates that, in contem-
porary driveway regulation programs, limitations and condi-
tions often are included in the driveway permit related to the 

Most states have an established driveway permit pro-
cess that is followed by all applicants. The administrative 
requirements associated with driveway access permit appli-
cation processes often are governed by promulgated rules of 
an administrative code and specified in a driveway permit 
manual or a similar document. The permit review process 
establishes when and where direct driveway access will be 
allowed onto the roadway network and may prohibit access 
at certain locations and restrict the number of driveways 
allowed. According to the TRB Access Management Manual 
(1, p. 222), the authority to deny access and criteria for denial 
vary according to agency policy and state law. The following 
are typical criteria for denial of access:

Reasonable alternative access can be provided from •	
roadways of a lower classification.
The proposed access could cause safety or operational •	
problems.

The permit application often must be accompanied by 
drawings, plans, and other documentation sufficient to 
describe in detail the specific access proposal to state review 
staff. Figure 13 is the cover of an informational pamphlet 
used by Indiana DOT to inform potential permit applicants 
of the department’s driveway permit process.

Access permitting typically involves the following activi-
ties (1, pp. 215–216):

Initial inquiry by the applicant•	
Determination of application requirements •	
Preparation and submittal of the complete application•	
Review by the permitting agency•	
Action by the agency to issue or deny•	

Figure 14 illustrates a general driveway permit review 
process that may be used by a transportation agency. The 
process must reflect that a permitting agency may receive 
access applications for a wide range of developments: from a 
single-family home to a large development generating thou-
sands of trips per day. The amount of information that must 
be provided by an applicant and evaluated by a permitting 
agency depends on the size and complexity of the proposed 
development. For effective administration, it is helpful to 
keep the application requirements as simple as possible 
and to distinguish between the application requirements for 
small and large developments (1, p. 216).

A permit application for a small development simply may 
indicate the location of the property, existing zoning, and 
ownership, together with a site plan showing the location 
of existing and proposed structures, existing and proposed 
access drives, on-site circulation and parking, distance to 
adjacent access connections, and a statement of need for the 
proposed access connection. For a large development, an 

FIGURE 13 Informational pamphlet for 
Indiana DOT’s driveway permit process. 
Source: Do You Need Access to a State 
Highway? (56).
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use of the access and other considerations. Exceeding any 
limit or condition could invalidate the permit and require a 
new permit. Such conditions may include, but are not limited 
to, the following:

Maximum driveway volume•	
Mix of vehicles (i.e., percentage of trucks, percentage •	
of cars) that use the driveway
Alternative access available (i.e., when adjacent prop-•	
erties develop, cross-parcel circulation and alternative 
access must be provided by the development)
Traffic conditions when turn bays may need to be pro-•	
vided, if not part of the initial development
Bringing a previously granted design variance up to •	
full standards when the cause of the waiver no longer 
exists (i.e., the constraint is gone)

Some agencies also limit the number of driveways to that 
stated in the permit and specify that future subdivision of 

the parcel will require joint and cross access or provision of 
a supporting on-site roadway system (57).

Variances and Waivers

When administering driveway regulation programs, agen-
cies may face a variety of site-related issues and proposed 
solutions that are inconsistent with adopted standards or 
engineering practices. In these circumstances, applicants 
may request variances (waivers) or exceptions to agency 
regulations. Therefore, procedures for considering devia-
tions from standards, along with criteria that specify when a 
variance may be granted, are important aspects of an effec-
tive driveway regulation program (53, p. 20).

According to Eisdorfer and Siley (58), the ultimate goal of 
an effective variance process is to “reach a solution that the 
agency can approve for the specific location, as well as other 
similar locations when comparable circumstances arise in 
the future.” A review of the literature by suggests that access 
variances may be appropriate under following general situa-
tions (58, pp. 289–297):

Unreasonableness of strict application•	 —Where 
strict application of access management standards will 
result in an outcome that both the applicant and permit-
ting authority can agree is unreasonable.
Existing substandard conditions•	 —Where existing 
conditions, such as geometric deficiencies of the abut-
ting highway, are substandard and not attributable to 
the applicant.
Existing environmental, economic, or social con-•	
straints—Where compliance with standards is con-
strained due to conditions such as limited right-of-way, 
wetlands, waterways, historic districts, utility con-
flicts, topographical constraints, and environmentally 
sensitive areas.
Uniqueness of the situation•	 —Where a situation pre-
cludes compliance with standards that are rarely if ever 
encountered and, by virtue of its unique nature, would 
not likely set an undesirable precedent.
Conflicts between the requirements of agencies hav-•	
ing jurisdiction—Where the requirements of one or 
more regulatory agencies conflict, such as between 
transportation features and environmental policies.
Near the threshold•	 —Where a site may straddle a bound-
ary that results in a change of standards, such as a site 
having frontage that is affected by two separate access 
categories with different driveway spacing requirements.
Voluntary upgrades•	 —Where applicants have access 
and could advance their project without triggering the 
need for a driveway permit, but would like to improve 
the existing condition (in such situations, lack of will-
ingness to provide a variance may cause the appli-
cant to leave the existing condition unimproved). 
Consistency in administering variances is critical 

FIGURE 14 Flowchart for permitting process. Source: Access 
Management Manual (1, p. 218).
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because  inconsistent or infrequent application of stan-
dards makes them vulnerable to legal challenges. 

In a review of variance considerations for access manage-
ment, Eisdorfer and Siley (58) noted the following:

An exception which is granted to a standard has the 
effect of lowering that standard. Because agencies are 
obligated to act consistently, agency staff should be wary 
of recommending approval of any variance that they are 
not prepared to grant every time a similar circumstance 
arises. To achieve consistency, an agency must consider 
future decisions based on a record established through 
past decisions. This requires tracking of all exceptions 
which have been requested and noting the disposition 
and reasoning behind each outcome. . . . Variances that 
are routinely granted should eventually be authorized as 
accepted practice. (pp. 289–297)

Eisdorfer and Siley (58, pp. 289–297) suggest the follow-
ing hierarchy for variance decision making that reflects the 
relative importance of the access feature: 

Safety (e.g., sight distance, etc.)•	
Spacing of interchanges•	
Spacing of traffic signals•	
Spacing of driveways•	
Corner clearance•	
Number of driveways on one property•	
Edge clearance between the driveway and property •	
sidelines

For example, using this concept, review staff would place 
somewhat less emphasis on compliance with driveway spac-
ing in a case in which a variance is needed to maintain ade-
quate sight distance for safe operations (58, pp. 289–297).

The South Carolina DOT’s 2008 Access and Roadside 
Management Standards included new provisions regarding 
access waivers (variances). The request for an access waiver 
should describe the undue hardship that will be placed on the 
applicant if a waiver is not granted. A waiver will be granted 
only if the following is determined:

Denial of the waiver will result in loss of reasonable •	
access to the site.
The waiver is reasonably necessary for the convenience •	
and welfare of the public.
All reasonable alternatives that meet the access •	
requirements have been evaluated and determined to 
be infeasible.
Reasonable alternative access cannot be provided.•	

When a waiver is approved, the reasons for granting the 
waiver and any recommendations given by the South Caro-
lina DOT need to be clearly stated and included in depart-
ment files. Restrictions and conditions on the scope of the 
permit are imposed as required to keep potential safety haz-

ards to a minimum. The encroachment permit may contain 
specific terms and conditions providing for the expiration 
of the waiver if, in the future, the grounds for the waiver no 
longer exist (59).

Two contemporary profiles relating to access permit 
processes—Minnesota DOT’s Permit Process and Oregon 
DOT’s Central Highway Approach/Maintenance Permit 
System (CHAMPS)—are highlighted in chapter six.

Traffic Impact Studies

As noted in the Access Management Manual (1, pp. 224–
225), a site TIS assesses the effects that a proposed develop-
ment will have on the surrounding transportation network, 
the ability to get traffic on and off the site, and the need for 
off-site mitigation. A TIS is an essential part of the develop-
ment review process to assist developers and public agencies 
in making land use decisions. The studies are appropriate 
not only during access permitting, but also during requests 
for subdivision, rezoning, and other development activities 
when a proposal may have a substantial adverse impact on 
transportation operations. A well-prepared TIS helps the 
developer and permitting agency accomplish the following:

Forecast the traffic impacts created by proposed devel-•	
opment based on accepted practices, not perception
Determine improvements needed to accommodate the •	
proposed development
Allocate funds more efficiently•	
Relate land use decisions with traffic conditions•	
Evaluate the number, location, and design of access •	
points
Update traffic data•	
Identify needed roadway improvements•	
Provide a basis for determining the developer’s respon-•	
sibility for specific off-site improvements

Small developments (typically fewer than 100 trips per 
hour) usually are exempted from preparing a TIS, because 
the impact of these developments generally will be limited to 
the vicinity of the access connection. However, a site access 
and circulation review can be conducted to ensure that access 
connections are safely located. Principal elements of this 
review include sight distance, driveway geometry, driveway 
throat length, and provisions for bicycles and pedestrians.

For all other developments (typically those that generate 
100 trips or more in the peak hour), some type of TIS gener-
ally is required as part of the access permit review appli-
cation (60). The type of analysis can depend on the size, 
impact, and complexity of the development. Typically, the 
larger the development (as measured by the number of trips 
generated) the larger the area that may experience a mea-
surable traffic impact caused by the development. Table 12, 
from the TRB Access Management Manual (1, p. 226, Table 
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Four profiles of contemporary TIS practices—Louisiana 
DOT’s TIS process, Caltrans’ Equitable Share Responsibil-
ity Calculations, as well as New Jersey DOT’s vehicle-use 
limitations and transit-trip credit methodologies—are pre-
sented in chapter six.

12-2), identifies basic analyses suggested for inclusion in 
the TIS. As shown in Table 12, the scope and complexity of 
analysis to be conducted should be determined based on the 
projected number of peak-hour trips.

TABLE 12 

SUGGESTED REQUIREMENTS FOR VARIOUS TYPES OF TRAFFIC IMPACT STUDIES

Trip Generation Threshold

Access Location 
& Design 
Review

Small 
Development: 
Traffic Impact 

Assessment

Medium 
Development: 
Traffic Impact 

Statement

Large 
Development: 

Regional Traffic 
Analysis

T<100 Peak-
Hour Trips

100 < T < 500 
Peak-Hour Trips

500 < T <1,000 
Peak-Hour Trips

T > 1,000  
Peak-Hour Trips

Preapplication meeting or discussion    

Analyses of roadway issues

Existing condition, analysis within study area    

Sight distance evaluation    

Nearby driveway locations ?   

Existing traffic conditions at nearby intersections 
and driveways

  

Future road improvements ?  

Crash experience in proximity to site ?   

Trip generation of adjacent development ?  

Trip distribution analysis   

Background traffic growth ?  

Future conditions analysis at nearby intersection ?  

Mitigation identification and evaluation ? ? 

Site issues

Traffic generation    

Traffic distribution ?   

Evaluation number, location, and spacing of 
access points

?   

Evaluate access design, queuing, etc.    

Evaluate site circulation    

Other analyses

Gap analysis for unsignalized locations ? ? 

TSM/TDMa mitigation measure (car-or vanpool-
ing, transit etc.) - transit agency participation

? 

Effect on traffic signal progression analysis of 
proposed signal locations

b b ? 

Source: Access Management Manual (1, p.226, Table 12-1).
Note: = required; ? = may be appropriate on a case-by-case basis.
a TSM/TDM = transportation system management/transportation demand management
b Not signalized
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with current policies, legal and real estate literature, and other 
publications that address this subject. The findings focus on the 
three main areas: acquisition, management, and disposal. Les-
sons learned and information gaps are explored. 

Access Design Concepts

Access design concepts complement the access features and 
spacing criteria presented in this chapter. These concepts 
include the following:

Alternative left-turn treatments•	
Frontage roads•	
Left-turn lanes•	
Right-turn lanes•	

Appendix D contains a retrofit toolbox, adapted from 
South Dakota DOT (62), for implementing access manage-
ment techniques (available on web version only).

Business Turns to Access Management Principles

One of the largest overnight package delivery companies 
has spent years studying and refining its vehicle routing 
to improve efficiency, operations, and the bottom line. 
The company decided to implement a routing strategy 
consistent with basic access management principles. 
By routing trucks to make right turns and minimize the 
number of left-turn movements, the company is saving 
millions of dollars on its gasoline bill. It recognized that 
the time the trucks spent in left-turn lanes leads to more 
engine idling, fuel consumption, and traffic delays. The 
company also recognized that left turns are not as safe 
as right turns. This conclusion was reached based on 
the extensive experience of its drivers and reconfirms 
the crash analysis findings in the access management 
research.

Source: http://compass.ups.com/features/article.aspx?id=340 and 
http://solveclimate.com/blog/20080422/ups-goes-left-turn-diet-
slims-down-its-carbon-footprint (April 22, 2008).

Alternative Left-Turn Treatments

NCHRP Report 420 indicates that U-turns are being used 
increasingly as an alternative to direct left turns to reduce 
conflicts and to improve safety along arterial roads. 
U-turns make it possible to prohibit left turns from drive-
way connections onto multilane highways and to eliminate 
traffic signals that would not fit into time-space (progres-
sion) patterns along arterial roads. When incorporated 
into intersection designs, U-turn provisions enable direct 
left turns to be rerouted and signal phasing to be simpli-
fied (7, p. 97).

Purchase of Access Rights

Access control by the acquisition of property rights has been 
used on the Interstate Highway System since it was man-
dated by the Federal Aid Highway Act of 1956. A growing 
number of agencies are recognizing the benefits of acquiring 
property rights to control access on other important arterial 
highways to preserve safety and mobility. The purchase of 
property rights can prevent undesirable accesses at the loca-
tions where the property rights were acquired (61, p. 5).

The purchase of access rights may be expensive and 
time-consuming compared with access regulation, but the 
purchase of access rights is a stronger and longer-lasting 
solution. Regulations can change with political administra-
tions and attitudes (6, p. 10). Access rights may be purchased 
to achieve the following: 

Limit access to designated locations or side streets •	
Control access and sight distance at intersections or •	
interchanges 
Limit access to designated highways or new facilities •	
and bypasses 
Introduce long-term or permanent access control •	
Improve locations with high crash experience (•	 1, p. 314)

Access rights may be acquired through negotiation, pur-
chase, or the power of eminent domain, and is recorded in 
the county of record. The purchase of access rights offers the 
following advantages: 

Provides long-term assurance of access control,•	
Avoids concerns over property rights and regulatory •	
takings by compensating property owners for access 
rights, and 
Avoids the expense of purchase or condemnation, if it •	
is achieved through negotiated dedication. 

The purchase of access rights may have the following 
disadvantages: 

Cost may be prohibitive, •	
It may be difficult to establish a dedicated funding •	
source in light of other needs,
An effective tracking mechanism is required for •	
enforcement, and 
Condemnation is required when a negotiated purchase •	
is unsuccessful (1, p. 314).

NCHRP Synthesis 351 (61) provides additional information 
regarding access rights. It was prepared for state transporta-
tion agency personnel, as well as for others who are involved 
in acquiring access rights along roadways other than freeways. 
It documents the state of the practice with the intent to limit 
the amount of access to the roadway to better manage highway 
safety and mobility. Successful practices are documented along 
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The prohibition of direct left turns from existing drive-
ways may transfer the displaced left turns to the nearest 
traffic-signal-controlled intersection unless intermediate 
U-turn lanes are provided. The increased left-turn volumes 
at public road intersections would require longer left-turn 
phases, which could reduce the green time and capacity 
for through movements. U-turn provisions are especially 
important along roadways with relatively few median open-
ings. Several approaches have evolved for accommodating 
the diverted left-turn volumes by providing U-turn lanes in 
advance of, at, or beyond intersections. The U-turns may 
be made from conventional left-turn lanes or via jughan-
dles from the right (curb) lanes (7, p. 97). Illustrative treat-
ments from NCHRP Report 420 are shown in Figure 15, 
and are as follows:

The operational and safety issues related to direct left-
turn movements have been noted by an overnight delivery 
company.

Cities and states use various approaches for reducing the 
number of conflicts involving left turns along their arterials. 
One approach is to provide dual left turns at intersections 
with collector streets, with the innermost lane accommo-
dating U-turns. Another approach is to prohibit left-turn 
exits onto major arterials and to provide midblock U-turn 
lanes to accommodate these movements. New Jersey uses 
jughandles along multilane divided highways. Michigan 
uses U-turn channels on highways with wide medians and 
prohibits all left turns at signalized intersections. Most 
states do not have standards, however, and handle U-turn 
provisions on a case-by-case basis (7, p. 97).

FIGURE 15 U-turns as an alternative to direct left turns. Source: Gluck et al. (7, p. 99).
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in advance of downstream signalized intersection. However, 
if U-turns are provided at a signalized intersection, vehicles 
making a right turn followed by a U-turn could encounter 
longer delay and travel time than those making direct left 
turns at a driveway. Considering the safety benefits, the 
longer delays related to this treatment are not considered 
unacceptable, when the left-turn traffic demand at a drive-
way is not so high. However, if the left-turn traffic demand 
at a driveway is relatively high—for example, greater than 
150 vehicles per hour—relocating the left-turning vehicles 
to a downstream signalized intersection could constitute an 
operational concern. The increased numbers of U-turning 
vehicles also have some adverse impacts on the capacities of 
signalized intersections. Therefore, when the left-turn traffic 
demand at a driveway is high, consideration should be given 
to providing U-turn opportunities in advance of the down-
stream signalized intersection (63, pp. 13–14).

This analysis found that providing U-turn locations at a 
special unsignalized location before the traffic signal has 
many positive safety and operational impacts. Finding an 
appropriate location for this midblock U-turn median open-
ing upstream of a traffic signal in built-out areas sometimes 
can be difficult, however, because of the tight geometric con-
ditions. For this condition, Liu et al. (63, pp. 13–14) recom-
mend the consideration of providing a median opening for 
U-turns after the signalized intersection.

The research performed by Zhou et al. (65, p. 78) devel-
oped a methodology to quantify the operational effects of 
U-turns as alternatives to direct left turns from driveways. 
The researchers noted that many concerns guide the deci-
sion about which type of median opening should be used, 
indicating that safety considerations are the first priority, 
followed by the operational efficiency of the highway, and 
the delay of vehicles at the driveway. Their research dem-
onstrated that U-turns as alternatives to direct left turns 
provide better safety with regard to traffic conflicts and 
fewer effects on through-traffic operations on a major 
highway. NCHRP Report 524 (43) provides additional 
research related to the safety of U-turns at unsignalized 
median openings.

A different potential treatment to combat congestion 
and safety problems at intersections is the Median U-Turn 
Intersection Treatment, which sometimes is referred to as 
the “Michigan U” or “Michigan Boulevard” treatment, 
because it has been used extensively in Michigan for many 
years. It also has been implemented successfully in Florida, 
Maryland, and New Jersey (66, p. 1). This treatment gen-
erally is applied along a corridor that involves a multilane 
roadway with a nontraversable median, where left turns are 
not allowed at or between intersections. Figure 16 illustrates 
how left turns are made in this treatment.

Left-turn lanes can be provided for U-turning vehi-•	
cles in advance (i.e., upstream) of signalized intersec-
tions. This avoids concentrating development-related 
turning traffic at signalized junctions of major 
crossroads.
Dual left-turn lanes can be provided at signalized •	
intersections, with the inner lane dedicated to U-turns. 
Many states now provide these lanes. However, they 
still require multiphase traffic signal controls.
Left- and U-turn lanes can be provided downstream of •	
signalized intersections, thereby allowing two-phase 
traffic signal controls.

From 2001 to 2005, a series of research projects regard-
ing the safety and operational effects of U-turns was con-
ducted by the University of South Florida for Florida DOT. 
Two basic research approaches were employed by Liu et al. 
(63, pp. 2–3) to evaluate the safety and operational effects 
of various driveway left-turn alternatives. The research 
approaches include traffic conflict technique and opera-
tional data analysis to compare the safety and operational 
performance of three driveway left-turn alternatives that 
are widely used in Florida, and nationally. These driveway 
left-turn alternatives include direct left turns from a drive-
way, right turns followed by U-turns at a median open-
ing, and right turns followed by U-turns at a signalized 
intersection. 

Lu and Williams (64, p. 61) performed a safety analysis 
for 258 sites in seven Florida counties to identify the safety 
benefit of this access control treatment. The results indi-
cated that this treatment could lead to a statistically signifi-
cant reduction of total crashes in both the crash frequency 
and crash rate on major arterial roadways with nontravers-
able medians, high traffic volumes and speeds, and moder-
ate to high driveway and side-street volumes. Although the 
property-damage-only average crash numbers were similar 
between the direct left turns and this treatment, the injury-
fatality crash rate of right turns followed by U-turns was 
much lower. These results indicate that the U-turn concept 
has a beneficial impact on safety relative to the typical full 
median opening design. 

The conflict data analysis results from Liu et al. (63, pp. 
13–14) show that indirect left turns generally are safer than 
direct left turns from driveways. Vehicles making a right 
turn onto the major street and a U-turn at a downstream 
median opening were shown to result in 47% fewer conflicts 
than those making direct left turns from a driveway. Vehi-
cles making a right turn followed by a U-turn at a signalized 
intersection were shown to result in about 26% fewer con-
flicts than those making direct left turns. 

The delay and travel time comparison results show that an 
indirect left-turn movement does not result in longer delay 
or travel time, if U-turns are provided at a median opening 
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Although this is typically a corridor treatment, the con-•	
cept has been used successfully for isolated intersec-
tions to improve traffic operations and safety. 
“Loons” (extra widening of the pavement beyond the •	
normal shoulder) can be installed to accommodate 
larger U-turning vehicles, so this treatment can be fea-
sible for corridors with narrow medians.

Directional median crossovers provide better operational 
and safety benefits compared with bidirectional median 
crossovers.

The reduction in signal phases at intersections where this •	
treatment is applied provides increased capacity in com-
parison to the conventional intersections. The capacity 
increases are typically in the range of 20% to 50%. 
The total network travel time savings can and usually •	
do outweigh the additional travel time required for left-
turning vehicles from the major road and cross street 
for corridors with this treatment compared with con-
ventional intersections. 
The safety performance of this treatment is better than •	
conventional intersections because they have fewer 
vehicle-vehicle conflict points. Typical total crash 
reductions range from 20% to 50%. 
Head-on and angle crashes that have high probabilities •	
of injury are significantly reduced compared with con-
ventional intersections. 

In research sponsored by FHWA, Jagannathan (66, p. 2) 
applied a traffic simulation model to analyze the performance 
of three New Jersey Department of Transportation (NJDOT) 
jughandle design configurations as shown in Figures 17–19. 
This included a comparison with conventional intersections 
for a variety of traffic flows and signal settings. 

The generalizations drawn from the research conclusions 
(66, p. 11) were as follows:

The treatment involves the elimination of direct left 
turns at signal-controlled intersections from major or minor 
approaches. Drivers desiring to turn left from the major road 
onto an intersecting cross street must first travel through the 
at-grade, signal-controlled intersection and then execute a 
U-turn at the median opening downstream of the intersec-
tion. These drivers then can turn right at the cross street. For 
drivers on the side street who want to turn left onto the major 
road, they must first turn right at the signal-controlled inter-
section and then execute a U-turn at the downstream median 
opening and proceed back through the signalized intersec-
tion. This arrangement can be implemented with and with-
out signal control at the median openings on the major road 
(66, p. 2). Because of the additional right-turning volume, 
right-turn lanes may need to be added on the approaches 
to the intersection. Because the Michigan U-turn treatment 
accommodates only through and right-turning traffic at the 
intersection of the major and minor roads, this arrangement 
requires only a two-phase traffic signal, which can reduce 
cycle lengths and improve signal coordination. 

The literature review and synthesis conducted by Jaganna-
than (66, p. 13) summarized the advantages and disadvantages 
of the “Michigan U” compared with conventional, at-grade 
signal-controlled intersections with left turns permitted from 
all approaches. It offered the following major conclusions: 

Michigan and other states have used this treatment •	
successfully for more than 4 decades without major 
problems related to traffic operational failures or safety 
hazards. 
Positive guidance communicated through additional •	
signs and pavement markings at sites with this treat-
ment may be beneficial in reducing driver confusion 
and enhancing traffic safety. 
With respect to driver expectancy, this treatment •	
should not be mixed with other indirect and direct left-
turn strategies on corridor-level implementations. 

FIGURE 16 Vehicular movements at a Michigan U-turn intersection treatment. Source: Rodegerdts et al. (67, p. 243).
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FIGURE 18 Typical geometry of the jughandle intersection—Case “B.” Source: 
Jagannathan (66).

FIGURE 17 Typical geometry of the jughandle intersection—Case “A.” Source: 
Jagannathan (66).
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Jughandles have lower average intersection delays com-•	
pared with conventional intersections for near-saturated 
traffic conditions. The magnitude of difference ranges from 
15% to 35% for forward-forward jughandles, from 20% 
to 40% for forward-reverse jughandles, and from 25% to 
40% for reverse-reverse jughandles. The jughandles had 
similar traffic performance compared with conventional 
intersections for undersaturated traffic conditions. 
The jughandles have higher intersection capacities •	
compared with conventional intersections for satu-
rated traffic conditions. The magnitude of the differ-
ence ranges were 20% to 25%, 25% to 30%, and 25% 
to 40% for the forward-forward, forward-reverse, and 
reverse-reverse jughandles, respectively. 
The reverse-reverse jughandles had the highest inter-•	
section capacity, followed by the forward-reverse and 
the forward-forward jughandles. The changing of the 
left-turn gap acceptance maneuver (forward jughandle 
ramp) to a right-turn merge maneuver (reverse jughan-
dle ramp) yields a 5% to 15% increase in intersection 
capacity based on the distribution of turning movement 
percentages on all approaches. 
The travel times and number of stops per vehicle for •	
jughandles are lower compared with conventional 
intersections only for near-saturated traffic conditions. 
For other traffic scenarios, jughandles are comparable 
or have slightly higher travel times and stops compared 
with conventional intersections. 

The vehicular capacity for left turns on the major road of •	
the jughandle decreases as the ramp offsets decrease.

NCHRP Report 348 (6, p. 76) illustrates a treatment at a 
large activity center that involves a “directional” design of 
access roads to separate major conflicting left-turn move-
ments. This treatment, illustrated in Figure 20, may achieve 
high capacities because it permits two-phase signal operations 
at each intersection. It requires a divided highway and works 
well in cases in which dual left-turn entry lanes are provided. 

“Superstreets” present another alternative left-turn treat-
ment. Instead of allowing left-turn and through movements 
from side streets to be made directly through a two-way 
median opening, a “superstreet” redirects these movements 
500 to 1,000 ft downstream on the main street to a one-way 
median opening. As shown in Figure 21, a left turn from a 
side street will be made by a right turn and then a U-turn. 
A through movement from a side street would be made by a 
right turn, a U-turn, and then another right turn. 

Hummer and Jagannathan (68) prepared a paper on “super-
street” implementation and research, which concentrates on 
safety and reviews the performance of several “superstreets” in 
North Carolina and Maryland. In North Carolina, a rural “super-
street” application resulted in a reduction in the total crash rate of 
approximately 36%, and a reduction in the fatal or injury crash 
rate of approximately 55%. In addition, a signalized suburban 

FIGURE 19 Typical geometry of the jughandle intersection—Case “C.” Source: Jagannathan (66).
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between the intersections along the main roadway facilitates 
the design of auxiliary lanes for deceleration and accelera-
tion. Thus, frontage roads segregate through and local land-
service traffic, thereby protecting the through-traffic lanes 
from encroachment, conflicts, and delays (7, p. 121).

NCHRP Report 348 indicated (as adapted for NCHRP 
Report 420) that frontage roads must be designed care-
fully to avoid increasing conflicts at junctions and delays 
on intersecting roads. The following planning and design 
guidelines should be considered when installing arterial 
frontage roads in both new developments and retrofit situ-
ations (6, p. 68):

Frontage roads, especially for “retrofit” situations, •	
should operate in one direction and should enter or 
leave the mainline lanes as merging or diverging move-
ments. Preferably, these merging and diverging loca-
tions should not be signalized, as shown in Figure 22.
The separation of frontage roads at cross streets •	
should be maximized to ensure sufficient storage for 
crossroad traffic between the frontage roads and the 
arterial. The absolute minimum separation should be 
150 ft, where two-way frontage roads are provided. 
This dimension is about the shortest acceptable length 
for placing signs and other traffic control devices. 
Greater distances are needed to provide adequate 
left-turn storage and to separate operation of the two 
intersections. Spacing of at least 300 ft (preferably 
more) enables turning movements to be made from the 
main lanes onto the frontage roads without seriously 
disrupting arterial traffic and thereby minimizes the 
potential of wrong-way entry onto the through lanes 
of the predominant highway.
“Reverse” frontage roads, with developments along •	
each side, are desirable in developing urban areas. A 
desirable separation distance is 600 ft with a minimum 

application in North Carolina resulted in a crash rate below the 
statewide average for that roadway type. In Maryland, signifi-
cant safety improvements were noted at the rural applications. 

Advantages of a “superstreet” include a reduction in the 
number of conflict points, reduction in the number of traffic 
signal phases, improved signal progression (since the pro-
gression in one direction has little to do with the progression 
in the reverse direction), and potential for safer pedestrian 
crossings (pedestrians must cross an intersection on a diago-
nal as shown in Figure 21). Disadvantages and issues related 
to a “superstreet” include how to address high side-street 
volumes, the need for a wide median, potential driver confu-
sion related to a new design, and perceived adverse impacts 
on roadside businesses. Hummer and Jagannathan recom-
mend that further research be done on “superstreets” to help 
answer questions related to safety, efficiency, environmental 
benefits, design details, business impacts, and other aspects.

Frontage Roads

NCHRP Report 420 identifies the frontage road as an access 
management technique that reduces the frequency and sever-
ity of conflicts along the main travel lanes of a highway. Direct 
property access is provided from the frontage roads and pro-
hibited from the main travel lanes. The resulting spacing 

FIGURE 22 Arterial frontage road concept for retrofit conditions. Source: Gluck et al. (7, p. 125).

FIGURE 20 Directional access treatment. Source: Koepke and Levinson (6, p. 76).

FIGURE 21 “Superstreet” schematic. Source: Hummer and 
Jagannathan (68).
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(6), provides examples of each option and shows when each 
should be considered. 

Left-turn lanes offer important benefits by removing 
the turns from the through-traffic lanes. As a result, they 
reduce rear-end collisions and increase capacity. In addi-
tion, they improve the visibility of oncoming traffic for 
vehicles turning left. This helps to reduce right-angle col-
lisions (7, p. 88).

Left-turn lanes normally are provided by offsetting the 
centerline or by recessing the physical (or painted) median. 
Examples of single and dual left-turn lanes are shown in 
Figure 23. A typical shared-lane treatment is shown for 
comparison purposes (6, p. 71).

NCHRP Project 3-91: Left-Turn Accommodations at 
Unsignalized Intersections is investigating what conditions 
warrant the installation of a left-turn lane or some other 
accommodation, such as provision for a left-turn bypass 
or indirect left turns. The objectives of the NCHRP Project 
3-91 research are as follows:

Develop an objective and clear process for the selection of •	
left-turn accommodations at unsignalized intersections 
Provide guidance on the design of these •	
accommodations 

Left turns should be removed from the through-traffic 
lanes wherever possible. Therefore, provisions for left 
turns (i.e., left-turn lanes) have widespread application. 
Ideally, left-turn lanes (or jughandles) should be provided 
at driveways and street intersections along major arterial 
and collector roads wherever the turns are permitted. This 
is essential to improve safety and preserve capacity (7, p. 
95).

The design of left-turn lanes is straightforward. The 
lanes should be shadowed (protected) from the through-
traffic lanes and transitions around the lanes for through 
traffic (where required) should be gradual. The storage 
lengths should be maximized by keeping entry tapers 
relatively short (7, p. 95). Stover and Koepke (38) provide 
extensive guidance on criteria to use in designing left-turn 
lanes. 

The Access Management Manual (1, pp. 172–173) notes 
that it is important for turn lanes on roadways of a high 
functional classification to be of sufficient length to store 
all arriving vehicles most of the time. For example, at an 
intersection on a major arterial, it is probable that the stor-
age length will be sufficient to store all left-turning vehicles 
on an acceptable percentage of the cycles at least 95% of 
the time. On roadways of lesser importance, a lower likeli-
hood of storing all arriving vehicles may be acceptable.

distance of 300 ft. The frontage road may operate in 
one or two directions.
Frontage roads that can be terminated at each block •	
operate well with respect to the arterial roadway and 
the cross street. This type of design should be consid-
ered in cases in which continuity of the frontage road 
is not needed. 
In cases in which major activity centers front an arte-•	
rial roadway, frontage roads should be incorporated 
into the ring road or otherwise eliminated.
A minimum outer separation of 20 ft should be used to •	
provide space for pedestrian refuge and safe placement 
of traffic control devices and landscaping.
Pedestrian and bicycle movements should use the •	
frontage roads. Parking may be permitted where the 
frontage roads traverse residential areas.

The following sections discuss left-turn and right-turn 
lanes. NCHRP Project 03-98 is performing research related to 
the development of guidelines on the use of auxiliary through 
lanes at signalized intersections. The research objective is to 
provide guidelines and procedures to analyze, justify, and 
design auxiliary through lanes at signalized intersections. 

Left-Turn Lanes

As indicated in NCHRP Report 420, left turns may pose prob-
lems at driveways and street intersections. They may increase 
conflicts, delays, and accidents and often complicate traffic 
signal timing. These problems are especially acute at major 
suburban highway intersections where heavy left-turn move-
ments take place, but also occur where left turns enter or leave 
driveways serving adjacent land development (7, p. 88).

The following illustrate these problems:

More than two-thirds of all driveway-related accidents •	
involve left-turning vehicles (69, pp. 37–40).
In cases in which more than six left turns are made per •	
traffic signal cycle, virtually all through vehicles in the 
shared lane may be blocked by the left-turning vehicles 
(70, pp. 45–52).
In cases in which left-turn lanes are provided along •	
multilane highways, each opposing left-turning vehicle 
reduces the through-vehicle capacity by the number of 
through lanes it crosses (e.g., 100 left turns/hour across 
three traffic lanes reduce the through vehicle capacity 
by about 300 vehicles) (70, pp. 45–52).

The treatment of left turns has an important bearing on the 
safety and movement along arterial roadways, and is one of 
the major access management concerns. Left-turn movements 
at driveways and street intersections may be accommodated, 
prohibited, diverted, or separated depending on specific cir-
cumstances (7, p. 88). Table 13, from NCHRP Report 348 
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Right-turn maneuvers from a two-lane arterial street •	
at an unsignalized intersection or driveway can delay 
through traffic by 0 to 6 s per through vehicle, where 
no right-turn deceleration lane is present, depending 
on through volume, right-turn volume, and major-
road traffic speed. Delays to through traffic due to 
right turns in the same situation on a four-lane arterial 
are substantially lower, in the range from 0 to 1 s per 
through vehicle, because through vehicles can change 
lanes to avoid delay.
Pedestrians at unsignalized intersections or driveways •	
can have a substantial impact on delay to through 
vehicles because of slowing by right-turning vehicles 
yielding to pedestrians. Provision of a right-turn lane 
can reduce delays to through traffic by 0.4 to 2.1 s per 
through vehicle at a pedestrian volume of 50 pedes-
trians per hour, by 0.6 to 3.1 s per through vehicle at 
a pedestrian volume of 100 pedestrians per hour, and 
by as much a 6 s per through vehicle at a pedestrian 
volume of 200 pedestrians per hour. 
An economic analysis procedure can identify areas •	
where provision of right-turn lanes at unsignalized 
intersections and major driveways is cost-effective. 
The economic analysis procedure can be used to 
develop plots indicating combinations of through-
traffic volumes and right-turn volumes in cases in 
which the provision of a right-turn lane would be war-
ranted. Examples of such plots are presented in the 
NCHRP 3-72 report.

NCHRP Project 03-89: Design Guidance for Channel-
ized Right-Turn Lanes is developing a process to determine 

Right-Turn Lanes

NCHRP Report 348 indicates that right-turn deceleration 
lanes remove turning vehicles from the through traffic, 
thereby reducing the speed differences in the main travel 
lanes and the frequency and severity of rear-end collisions. 
Right-turn lanes also increase capacity at signalized inter-
sections and may allow refinements in phasing (6, p. 80).

Right-turn lanes may be provided at a single access point, 
or they can be extended to accommodate several nearby 
driveways. To operate as intended, the continuous lane 
should not be longer than 0.25 mi (6, p. 80) to avoid addi-
tional conflicts that would be introduced with both vehicular 
and bicycle traffic. 

The objective of the NCHRP Project 3-72 research by 
Potts et al. (71, p. 1) was to develop design guidance and 
criteria to address the safety and operational trade-offs for 
motorists, pedestrians, and bicycles to channel right turns 
and use right-turn deceleration lanes at driveways and unsig-
nalized intersections. The scope of the project was limited to 
urban and suburban arterials with speeds of 45 mph or less 
(70, p. 2). As noted in this study, new access points, particu-
larly busy commercial driveways, often contribute notice-
ably to congestion and reduced outside travel-lane capacity. 
Several states have established application and design crite-
ria for right-turn deceleration lanes for driveways and inter-
sections, but the criteria vary widely from state to state. 

Following are three of the research conclusions from 
NCHRP Project 3-72 (71, p. 116): 

TABLE 13 

TREATMENTS OF LEFT-TURNS AT INTERSECTIONS AND DRIVEWAYS 

Option Condition Application Considerations

Provide

Shared Lane
Limit to minor roads or places where 

R/W is not available for left-turn lane

Left-Turn Lane Protected or permissive phasing

Dual Left-Turn Lane Protected phasing only

Prohibit
Full Time Requires alternate routes

Peak Periods Only Requires alternate routes

Divert

Jug-Handle
Divided highways at minor roads 

(signalized junctions only)

Modified Jug-Handle 6-lane divided highways

Michigan “U”
Divided highways with wide median - 

Allows two-phase signals

Separate

Directional Design Very heavy turns in one direction

Left-Turn Flyover Very heavy turns in one direction

Through Lane Flyover Major congestion points

Source: Koepke and Levinson (6, p. 70).
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whether a channelized right-turn lane should be installed 
at an intersection as well as a number of typical design dia-
grams for situations in which channelized right-turn lanes 
are desirable (72). 

AASHTO provides guidance related to the design of each 
component of the right-turn auxiliary lane (8). The three 
components are the (1) taper, (2) deceleration length, and (3) 
storage length.

SURVEY RESULTS

This section summarizes the survey results obtained from 
state DOTs and local agencies regarding the structure and 
contents of their access management programs. The pri-
mary purpose of asking the survey questions reflected in 
this section was to identify what access management pro-
gram elements are in place at transportation agencies in the 
United States.

FIGURE 23 Examples of left-turn lanes. Source:  Koepke and Levinson (6, p. 71).
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Overview of Access Management Programs

The contents of access management programs vary widely 
by state. Table 14 illustrates a variety of general program 
elements—such as policies, guidelines, and standards—
used by state DOTs to enhance access management 
implementation. 

Of the 50 state DOTs, 39 (78%) indicated that they had 
general department policies related to their access manage-
ment program. Other common program elements currently 
in use include guidelines (37 state DOTs, or 74%), driveway 
permit manuals (35 state DOTs, or 70%), roadway design 
manuals (33 state DOTs, or 66%), and standards (29 state 
DOTs, or 58%). 

In general, state DOTs with access codes, and the asso-
ciated statutory authority or administrative rules, are gen-
erally better suited to manage access along state highways, 
because the necessary legislative support exists and the 
regulatory documentation is in place. The police powers of 
the state can be used as the enabling legislation. 

The Colorado DOT was the first state to develop a com-
prehensive access code, in 1981. Access codes were sub-
sequently developed by other state DOTs, including New 
Jersey DOT, Florida DOT, and Oregon DOT. Of the 50 state 
DOTs, the following 19 (38%) indicated that they currently 
have an access code:

Arizona DOT•	
Colorado DOT•	
Florida DOT•	
Idaho DOT•	
Illinois DOT•	
Iowa DOT•	
Kansas DOT•	
Montana DOT•	
Nebraska DOT•	
New Jersey DOT•	
New Mexico DOT•	
Oregon DOT•	
Pennsylvania DOT•	
South Dakota DOT•	
Utah DOT•	
Virginia DOT•	
Washington DOT•	
Wisconsin DOT•	
Wyoming DOT•	

Based on the results of the 45 state DOTs that completed 
the entire survey, Table 15 illustrates general program 
elements that currently are being developed or refined 
by state DOTs to enhance the implementation of access 
management. 

The most common access management program elements 
being developed by state DOTs include guidelines (44%), 
general department policies (36%), driveway permit manu-
als (31%), and standards (31%). Ten state DOTs (22%) indi-
cated they are developing new access codes or are enhancing 
their existing code.

Tables 16 and 17 show a range of specific techniques typi-
cally applied in access management and list which of the 50 
state DOTs currently apply these techniques.

More than 80% of all state DOTs indicated that they apply 
the following access management techniques: 

Installation of medians •	
Spacing for median openings •	
Unsignalized access and intersection spacing •	
Traffic signal spacing •	
Turn prohibitions•	
Corner clearance •	
Spacing on crossroads in interchange areas•	
Intersection sight distance and setbacks•	
Driveway geometric design standards •	
Right-turn and left-turn lane provisions•	
Requirements for traffic impact studies•	

Access rights are purchased by 66% of all state DOTs. 
Internal connections of parking lots between adjacent par-
cels and subdivision restrictions for large parcels are applied, 
respectively, by 48% and 30% of all state DOTs. Some 16% 
of all state DOTs have requirements for traffic impact fees.

Among the 43 respondents for local agencies, the most 
common access management techniques cited included 
general departmental policies (56%), guidelines (49%), use 
of a driveway permit manual (44%), and standards (37%). 
The following 10 local agencies indicated that they currently 
have access codes: 

Forsyth County (Georgia)•	
McHenry County (Illinois)•	
Hancock County (Indiana)•	
Harford County (Maryland)•	
Licking County (Ohio)•	
Washington County (Oregon)•	
City of Durham (North Carolina)•	
City of Tigard (Oregon)•	
City of Federal Way (Washington)•	
Rochester–Olmstead Council of Governments •	
(Minnesota)

Access Classification Systems

An ACS is a fundamental element of any access management 
program. The synthesis survey revealed that 27 of the 50 state 
DOTs (54%) have a formal ACS, and 14 others (28%) indicated 
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TABLE 14 

ACCESS MANAGEMENT PROGRAM ELEMENTS CURRENTLY IN USE BY STATE DOTS (50 RESPONSES)

State
Statutory Authority 
or Administrative 

Rules

General 
Departmental 

Policies

Access 
Code

Standards Guidelines
Driveway
Permit 
Manual

Roadway
Design Manual

AL X X X

AK X X X X

AR X X X X X

AZ X X X

CA X X X X X

CO X X X X

CT X X

DE X X X X

FL X X X X X X X

GA X X X X X X

HI X X

IA X X X X X

ID X X X X

IL X X

IN X X X

KS X X X X X X X

KY X X X X

LA X X X

MA X X X X

MD X X X X X

ME X X X

MI X X X X

MN X X X

MO X X X X X

MS X X X X X

MT X X X X X X X

NC X X X X

ND X X X X X

NE X X X X X X X

NH X X X

NJ X X X X X X

NM X X X

NV X X X

NY X

OH X X X X

OK X X X X X

OR X X X X X X X

PA X X X X X

RI X X X X X

SC X X X X

SD X X X X

TN X X X X X

TX X X X

UT X X X X X X X

VA X X X X X X

VT X X X X

WA X X X X X X

WI X X X X X X

WV X X X X X

WY X X X X
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TABLE 15

ACCESS MANAGEMENT PROGRAM ELEMENTS BEING DEVELOPED OR REFINED BY STATE DOTS (45 RESPONSES)

State

General  
Departmental 

Policies Access Code Standards Guidelines
Driveway Permit 

Manual
Roadway 

Design Manual No Changes

AK X X

AR X X

AZ X X X X X

CA X X X

CO

CT X

DE X

FL

GA X X X

HI X X X

IA X X X X

ID X X

IN X X X

KS X X X X X X

KY X X

LA X X X X

MD

ME X

MN X

MO X

MS X X X X X

MT X X X X X

NC X X X X

ND X X

NE X

NH

NJ X X

NM X

NV

NY X X

OH X X

OK X X

OR

RI X

SC X X X

SD

TN

TX X

UT X X

VA X X X

VT X

WA X X X

WI X X X X X

WV X

WY
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TABLE 16

TYPICAL ACCESS MANAGEMENT TECHNIQUES APPLIED BY STATE DOTS (50 RESPONSES)

State
Installation of 

medians
Spacing for median 

openings/breaks

Spacing for   
unsignalized public 
street intersections

Spacing for  
unsignalized private 

driveways
Spacing for 

traffic signals

Prohibition of  
certain turning 
movements

Corner clearance 
(distance from 
a public street 

intersection to the 
first driveway)

Spacing for 
cross-streets in 
the vicinity of 
interchanges

AL X X X X X X X

AK X X X X X X X X

AR X X X X X X X X

AZ X X X X X X X X

CA X X X X X X X X

CO X X X X X X X X

CT X X X X X X X X

DE X X X X X X X

FL X X X X X X X X

GA X X X X X X X X

HI X X X X X X X X

IA X X X X X X X X

ID X X X X X X X

IL X

IN X X X X X X

KS X X X X X X X X

KY X X X X X X X X

LA X X X X

MA X X X X X X X X

MD X X X X X X X X

ME X X X X X

MI X X X

MN X X X X X X X

MO X X X X X X X X

MS X X X X X X X X

MT X X X X X X X X

NC X X X X

ND

NE X X X X X X X X

NH X X X X X X X

NJ X X X X X X X

NM X X X X X X X X

NV X X X X X X X X

NY X X X X

OH X X X X X X X

OK X X X X X X X X

OR X X X X X X X

PA X X X X X X X X

RI X X X X X X

SC X X X X X X X

SD X X X X X X X

TN X X X X X X

TX X X X X X X

UT X X X X X X X X

VA X X X X X X X X

VT X X X X X X X

WA X X X X X X X X

WI X X X X X X X X

WV X X X X X X X X

WY X X X X X
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TABLE 17

TYPICAL ACCESS MANAGEMENT TECHNIQUES APPLIED BY STATE DOTS (50 RESPONSES)

State

Intersection 
sight distance 
and setbacks

Geometric 
design standards 

for driveways

Provisions for 
right-turn and 
left-turn lanes

Purchase of 
access rights

Internal 
connection of 
parking lots 

between 
adjacent parcels

Subdivision 
restrictions for 
large parcels

Requirements 
for Traffic 

Impact Studies

Requirements 
for Traffic 

Impact Fees

AL X X X X X

AK X X X X X X X X

AR X X X X X

AZ X X X X X X

CA X X X X X X X X

CO X X X X X X X

CT X X X X X X X

DE X X X X X X

FL X X X X X X

GA X X X X X X X X

HI X X X X X

IA X X X X X

ID X X X X X

IL X X X X X

IN X X X X X

KS X X X X X X

KY X X X X X

LA X X

MA X X X X X

MD X X X X X X X

ME X X X

MI X X X X

MN X X X X

MO X X X X X X

MS X X

MT X X X X X X X

NC X X X X

ND

NE X X X X X X

NH X X X X X

NJ X X X X X X

NM X X X X X

NV X X X X X X X

NY X X X X X

OH X X X X X

OK X X X X X X X

OR X X X X X X

PA X X X X X X

RI X X X X X X

SC X X X X

SD X X X X

TN X X X

TX X X

UT X X X X X X X

VA X X X X X X

VT X X X X X

WA X X X X X X

WI X X X X X X X X

WV X X X X X X

WY X X X X
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that they rely on the functional classification system for access 
management purposes. The remaining nine states indicated that 
they did not have an ACS. Figure 24 illustrates the most com-
monly cited elements considered among the state DOT ACSs.

The more common considerations cited by the state DOTs 
in their ACS are functional classification (58%), urban–rural 
environment (56%), and posted speed (42%). Other consid-
erations include traffic volume (38%), number of travel lanes 
(31%), and type of median cross-section (31%).

Of the 43 local agencies that responded to the survey, only 
8 (19%) indicated that they had an ACS, and 16 (37%) indi-
cated that they rely on the functional classification for access 
management purposes. The remaining 15 local agencies (35%) 
indicated that they do not have an ACS, and 4 agencies (9%) 
did not respond. The most commonly cited ACS elements cited 
by the local agency respondents were traffic volume, functional 
classification, urban-rural distinction, and number of lanes.

Access Features

Signal Spacing

Establishing criteria for traffic signal spacing—in terms of 
frequency and uniformity—is one of the most important and 
basic highway access management techniques, because traf-
fic signals govern the performance of urban and suburban 
highways and account for most of the delay that motorists 
experience. Closely or irregularly spaced signals can reduce 
arterial travel speeds and result in an excessive number of 

stops, even under moderate traffic volume conditions. Fig-
ure 25 illustrates the most commonly cited variables used by 
state DOTs for establishing traffic signal spacing criteria.

The primary variables used by state DOTs to establish 
traffic signal spacing criteria are speed (56%), cycle length 
(49%), allowable movements (38%), and bandwidth (27%). 
“Other variables” for traffic signal spacing noted by respond-
ing state DOTs included the following:

Roadway classification•	
Roadway access category•	
Safety considerations leading to alternative solutions •	
(other than a traffic signal)
Urban versus rural distinctions•	
Traffic volumes•	
Accident rates•	
Adequate stacking distance•	
Adjacent land use•	
Sight distance•	
Fixed spacing distances are applied (ranging from 0.25 •	
mi to 1 mi)

The most commonly cited variables used by the 
responding local agencies included allowable movements 
(33%), speed (21%), cycle length (19%), and bandwidth 
(19%).

As traffic volumes increase over time, longer cycle 
lengths may be introduced to accommodate additional 
signal phases, improve intersection capacity, and reduce 

FIGURE 24 Most commonly cited elements considered in state DOT access classification 
systems (45 responses). 
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increases the potential for crashes. Increasing the spacing 
between the access points improves traffic flow and safety 
along the highway by reducing the number of conflicts per 
mile, providing a greater distance for motorists to anticipate 
and recover from turning maneuvers, and providing oppor-
tunities for the construction of turn lanes. Figure 28 indi-
cates the most commonly cited criteria by state DOTs for 
driveway location and design. 

The most common driveway location and design crite-
ria cited by the state DOTs are related to development type 
(93%), development size or intensity of use (91%), location 
(84%), functional classification (80%), and posted speed 
(80%). “Other criteria” cited included the following:

The location of adjacent driveways and intersections•	
Corner clearance•	
Opportunities for alternative access (i.e., from side •	
streets)
Opportunities for shared access with adjacent •	
properties
Accident experience•	
Intersection level of service•	
Sight distance•	
Precedence set by previously allowed driveway loca-•	
tions along the same (or a similar) corridor

For local agencies, the most common driveway location 
and design criteria cited are related to roadway classification 
(65%), development size or intensity of use (63%), develop-
ment type (60%), posted speed along the roadway (60%), 
and development location (47%).

overall delays. Longer cycle lengths, however, also can 
result in longer delays and longer queues, and make effec-
tive signal coordination more difficult. In practice, cycle 
lengths of 120 s (2 min) or more are generally considered 
to be long, with 180 s (3 min) a practical maximum for 
acceptance by motorists. Minimum cycle lengths gener-
ally range between approximately 45 s and 60 s. Figures 
26 and 27 illustrate the ranges of maximum and minimum 
cycle lengths, respectively, typically implemented by state 
DOTs. 

The maximum cycle lengths typically implemented by 
state DOTs are 120 s or less (36%), 130 to 170 s (30%), and 
180 s or more (34%). Of the 17 local agencies that responded 
to this question in the survey, 6 (35%) indicated maximum 
cycle lengths of 90 to 120 s, and 8 (47%) indicated maximum 
cycle lengths exceeding 120 s. 

The minimum cycle lengths typically implemented are 
60 s or less (80%), 70 to 80 s (7%), and 90 s (13%). Of 
the 17 local agencies that responded to this question in the 
survey, 12 (71%) indicated minimum cycle lengths of 30 to 
60 s, and 2 (12%) indicated minimum cycle lengths of 90 
s or more.

Unsignalized Spacing

Unsignalized driveways and street intersections introduce 
conflicts and friction into the flow of traffic along a highway. 
Vehicles entering and leaving the highway at these locations 
often slow the movement of through traffic, and the differ-
ence in speeds between through traffic and turning traffic 

FIGURE 25 Most commonly cited variables for traffic signal spacing (45 responses). 
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The synthesis survey revealed that 31 of the 50 state DOTs 
(62%), and 21 of the 43 local agencies (49%), stated that they 
have provisions for instances in which the spacing criteria and 
geometric design standards cannot be met. These provisions 
usually involve a variance, waiver, or design exception pro-
cess, and are considered on a case-by-case basis. At DOTs, 

the final decision may be elevated to a higher authority within 
the agency, such as a statewide access engineer or an access 
review committee. Of the remaining agencies, 16 state DOTs 
(32%) and 13 local agencies (30%) indicated that their agency 
did not have any such provisions. Three state DOTs (6%) and 
nine local agencies (21%) did not respond to this question.

FIGURE 26 Maximum cycle lengths typically implemented by state DOTs (30 responses).

FIGURE 27 Minimum cycle lengths typically implemented by state DOTs (30 responses).
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Staff decisions that are not supported by administra-•	
tive rules
Lack of “reasonable access”•	
Undue financial hardship would be imposed on the •	
property owner
Unreasonable or costly roadway improvements are •	
required
Inconsistencies in the application of access criteria •	
across districts or regions within the same state

Within state DOTs, appeals of access-related decisions 
typically are made to successively higher levels of manage-
ment, from the subdistrict or district level, to the central 
office or headquarters office level, and to a chief engineer, 
director, or commissioner level. Many state DOTs use a 
committee to render access decisions in an appeal situa-
tion, for example:

Appeals Committee (Ohio DOT)•	
Appeals Board (New Hampshire DOT) •	
Access Management Review Committee (Maine DOT)•	
Access Control Committee (New Mexico DOT)•	
Driveway Permit Appeals Committee (North Carolina •	
DOT)
State Transportation Board (Vermont DOT)•	
Transportation Commission (Colorado DOT)•	

Among local agencies, access-related decisions typically 
can be appealed to the local planning board or commission, 
county board of supervisors or commissioners, city coun-
cil, or another similar governing body. Ultimately, access-
related decisions can be challenged in the applicable state or 
local court system. 

Access Permit Process

State and local agencies typically use access permitting to 
apply access management standards to development. A well-
conceived and applied access permitting program is essen-
tial for effective access management. All of the state DOTs 
surveyed have a driveway permit process. The majority of 
states (37 of the 45 state DOTs responding to the entire sur-
vey, or 82%) stated that the permit process also applies to 
changes in existing land uses, as well as to new develop-
ments. Of the 43 local agencies responding to the survey, 
32 (74%) indicated that they had a driveway permit process, 
and 17 of those 32 (53%) indicated that the permit process 
also applies to changes in existing land uses.

Figure 29 illustrates percentages of responding DOTs that 
utilize each of several common access enforcement actions.

Of the 45 state DOTs responding to the entire survey, 31 
(69%) indicated that their agency had a process for an appeal 
by the permit applicant. Similarly, 23 of the 43 responding 
local agencies (53%) indicated that their agency had an 
appeals process. Most of the state DOTs and local agencies 
indicated that any access-related decision could be appealed 
(in writing) by the applicant, including access denials and 
decisions related to the terms and conditions of the access 
permit (e.g., driveway location, turning movement restric-
tions, and requirements for auxiliary lanes). Applicants 
often appeal access decisions on the basis of the following:

Disagreement over the interpretation of engineer-•	
ing criteria, particularly in unique, site-specific 
circumstances

FIGURE 28 Most commonly cited state DOT criteria for driveway location and design (45 responses).
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Of the 45 state DOTs responding to the entire survey, 43 
(96%) indicated that the TIS is used to identify transporta-
tion system improvements to mitigate traffic impacts. Only 
five state DOTs—Alaska, California, Maine, New Hamp-
shire, and Washington—indicated that a Traffic Impact 
Fee (TIF) can be collected by the state. Respondents from 
Alaska, California, and New Hampshire indicated that the 
TIF is assessed based on projected traffic impacts, whereas 
Washington DOT also uses land use type and size to deter-
mine the TIF. Maine DOT assesses a TIF in lieu of improve-
ments in areas in which the department may have an ongoing 
highway improvement project. It was noted by several states 
that TIFs are often assessed by MPOs, counties, or other 
local agencies, rather than the state DOT.

Based on the survey responses, 40 of the 45 state DOTs 
responding to the entire survey (89%) indicated that the prop-
erty owner, permit applicant, or developer was responsible 
for paying for any necessary on-site improvements, whereas 
3 (7%) responding state DOTs indicated that the on-site 
costs were negotiated or shared among the state, local gov-
ernment, and the property owner, permit applicant, or devel-
oper. Of the 31 local agencies responding to this question, 30 
(97%) indicated that the property owner, permit applicant, or 
developer was responsible for paying for any necessary on-
site improvements, whereas 1 (3%) indicated that the on-site 
costs were negotiated or shared between the county and the 
property owner, permit applicant, or developer.

Traffic Impact Studies

Survey participants were asked to identify the circumstances 
under which a TIS would be prepared as part of the access 
permit application process. The responses varied widely. 
Of the 45 state DOTs that responded to the entire survey, 
37 (84%) indicated that traffic volume was a key determin-
ing factor regarding whether or not a TIS was required and 
14 (31%) indicated that their agency applies a threshold of 
100 peak-hour trips in some manner in the determination of 
whether or not to conduct a TIS. Other circumstances cited 
by the responding state DOTs as reasons for conducting a 
TIS included the following:

Safety concerns exist or are anticipated•	
Development is proximate to a highly congested area•	
Request for a new traffic signal, or where signal war-•	
rants will be met
Proposed changes to a median or median opening•	
Need for a turn lane•	
Proposal for certain types of land uses, particu-•	
larly high-volume uses, or those with sharp peaking 
characteristics
Unusual geometric conditions•	
Unique site considerations•	
A variation from the access standard is expected•	
Local agency has requirements for a TIS •	
At the district or state traffic engineer’s discretion•	

FIGURE 29 Common access enforcement actions undertaken by state DOTs (45 responses). 
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For off-site improvements, 34 of the 45 state DOTs 
responding to the entire survey (76%) indicated that the 
property owner, permit applicant, or developer was respon-
sible for paying, whereas 8 (18%) indicated that the off-site 
costs were negotiated or shared among the state, local gov-
ernment, and the property owner, permit applicant, or devel-
oper. Of the 31 local agencies responding to this question, 24 
(77%) indicated that the property owner, permit applicant, or 
developer was responsible for paying for any necessary on-
site improvements, whereas 5 (16%) indicated that the on-site 
costs were negotiated or shared between the local agencies 
and the property owner, permit applicant, or developer.



 57

CHAPTER FOUR

PROGRAM IMPLEMENTATION

NCHRP Report 548 (3, p. 75) provides guidance for 
establishing a policy and planning basis for access man-
agement so that decisions are not made on a project-by-
project or permit-by-permit basis. It can be used to address 
access management at the policy, system, and corridor 
planning levels. The guidance also identifies how the 
land use planning and development review processes may 
address access management. Figure 30 lists the individual 
guidance areas included in NCHRP Report 548 and speci-
fies the jurisdiction levels to which they are applicable. 
The report provides further guidance on the implementa-
tion steps and issues that need to be addressed as well as 
information on cases in which the planning process has 
incorporated access management and resources for addi-
tional information. 

Land Use and Transportation Coordination

A critical element of access management is the land use 
authority held by local units of government. While state 
DOTs are responsible for state highways, land use decisions 
for adjacent and nearby properties most often are made by 
local governments. Local planning, zoning, and elected 
officials are the community land use decision makers, and 
they ensure that new development is consistent with local 
land use (or master) plans, compatible with other land uses 
in the community, and in compliance with local regula-
tions. These local officials are responsible for assessing 
the affects of land use decisions within their community’s 
borders, but not beyond. The local development review pro-
cess often is segregated. In other words, local officials often 
review development plans without consulting the appro-
priate road agency (city, county, or state) responsible for 
managing access in their area. Through zoning, subdivision 
regulations, condominium regulations, private road regula-
tions, and building codes, local governments can approve 
new developments with or without considering the impact 
on access (73, p. 9).

A large body of literature discusses the actions that local 
agencies may take to foster access management. The www.
accessmanagement.info website contains materials from 
various sources with information on different strategies that 
local agencies could use not only to enhance their own pro-
grams, but also to better coordinate transportation and land 
use planning and decision making. 

This chapter provides an overview of the implementation 
aspects of the various states’ access management programs, 
including the organizational “location” of access management 
activities within each DOT, the number of staff members ded-
icated to access management, and access management-related 
resources typically consulted. It includes a literature search 
regarding key aspects of program implementation, such as 
transportation and land use coordination, AMPs, education 
and training activities, and community outreach. The chap-
ter concludes with state-of-the-practice information from the 
survey of state DOTs regarding program implementation. 

Although strong program implementation is one of the 
keys to the success of any access management program, 
there is comparatively little background literature available 
in comparison to other elements of access management. 
However, the feedback from survey participants presented at 
the end of this chapter is useful in gaining an understanding 
of the current state of the practice in this area. A profile of the 
Louisiana Department of Transportation and Development’s 
(DOTD) approach to implementing access management is 
highlighted in chapter six as a recent example of how access 
management may be implemented strategically.

LITERATURE SEARCH

Organization and Staffing

Transportation agencies apply access management in a vari-
ety of ways, including at the statewide, corridor, project, or 
permit levels. Statewide applications may include policies 
that apply broadly to the entire state highway system, the 
development of an overall ACS and associated design stan-
dards for all state highways, or legislative actions that estab-
lish a legal basis for access management throughout the state. 
Access management can be applied by states at the corridor 
level, through efforts focused on managing property access 
along specific, high-priority state highways or segments of 
highways. Access management may be implemented at the 
project level, with state DOT taking actions to incorporate 
access management treatments in conjunction with highway 
improvement projects. Finally, access management may be 
applied at the permit level, with state DOT making decisions 
in response to specific requests for access made by property 
owners abutting the state highway system.
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FIGURE 30 Guidance areas from NCHRP Report 548. Source: Rose et al. (3).
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The importance of coordinating permit and access man-
agement decisions between state, county, and local agen-
cies cannot be understated. Michigan’s Access Management 
Guidebook (74) notes that:

To optimize the benefits of access management, 
multi-jurisdictional coordination with all appropriate 
transportation agencies is essential when applying access 
management standards on driveway permit, lot split, 
subdivision, site plan and other local zoning reviews. This 
is best accomplished through coordinated permit review 
and approval procedures involving local governments 
and road authorities. (pp. 4–16)

When local governments approve development or rede-
velopment on a site without considering access issues typi-
cally addressed by road authorities during the driveway 
permit process, unnecessary conflict and project delays can 
occur. The same problem can arise if a road authority issues 
a driveway permit without local input. Access management 
is best achieved when state, regional, county, and local units 
of government cooperate in land use and transportation 
management decisions. 

The Michigan Access Management Guidebook identi-
fies local regulatory techniques to help solve common traf-
fic problems (74, pp. 4-1–4-9). Many access management 
techniques are best implemented through local zoning regu-
lations and others through local lot split, subdivision, condo-
minium, and private road regulations. Lot split, subdivision 
and condominium regulations are frontline ordinances that 
come into play when lots are first being designed. This is the 
best time to prevent common access problems. The guide-
book provides guidance concerning narrow lots, flag lots, 
corner lots, double frontage lots (frontage on a local road and 
an arterial), and width-to-depth requirements. It identifies 
how subdivision regulations and zoning ordinances can be 
coordinated with access management and how overlay zones 
may be used to manage access. 

Guidance from the Community Planning Association 
of Southwest Idaho indicates that one of the most effective 
tools in applying corridor standards is a corridor overlay dis-
trict. Similar standards can be adopted with a corridor plan 
or map, but the overlay district can be more effective because 
it stays in the forefront during planning decisions and zon-
ing actions. An overlay district, or corridor plan, applies to 
parcels that are adjoining or within a certain distance from 
a roadway, usually an arterial or state highway. A corridor 
ordinance contains additional regulations that are overriding, 
and in some cases, additive to existing zoning regulations. 
It should involve standards governing access, visibility, and 
corridor aesthetics and provide standards for the number and 
location of access points, interparcel connections, size and 
location of signs, and landscaping and buffer requirements 
(55, p. 7).

Many local governments may not be well informed of 
state driveway permitting requirements. They may know 
little about how development decisions affect the safety and 
function of state highways and other roads. Moreover, the 
process of access permitting often does not occur until after 
land use decisions are made. As a result, state DOTs and 
other road agencies often have little, if any, input regarding 
land use decisions. This can result in frustration among all 
participants if project design changes are needed to obtain a 
driveway permit. If access problems are identified too late in 
the decision process, some solutions that may have worked 
earlier in the design stage may no longer be options. Simply 
involving the state DOT or local road agency early in the 
process of planning and reviewing a development can pro-
duce many benefits. Access-related issues can be raised ear-
lier and solutions more easily identified. Although no laws 
or regulations may require local planning, zoning, and build-
ing permitting agencies to coordinate their efforts with state 
DOTs (or local road agencies), some local governments have 
worked out procedures, some informal, with their state’s 
local district or subdistrict offices (73, p. 10).

Figure 31 from Michigan’s Access Management Guide-
book (74) shows the typical separate project review pro-
cedures most often used by local governments and road 
agencies, as well as an alternative procedure used in some 
communities that coordinate development reviews with road 
authorities. Coordinated reviews help achieve the objectives 
of all parties involved. The coordination works best when 
everyone understands that both site plans and driveway 
permit approvals are required before a developer can begin 
development or redevelopment activity (74, p. 5-5).

Better project review coordination between state and 
local governments leads to better access management. Bet-
ter access management allows motorists to conveniently and 
safely access their homes and local businesses with fewer 
delays. If local permit procedures are coordinated with 
driveway permit procedures, many access-related conflicts 
and issues can be avoided. Coordinated land use and access 
management decision making can achieve the following:

Prevent conflicts involving the community, developer, •	
and road authority created because—

A driveway permit was issued by the state DOT before  –
local site plan review has been completed; and
The community approved a site plan or building  –
permit before determining whether a driveway per-
mit has been issued by the state DOT.

Build a professional relationship based on a common •	
understanding of local road issues, which in turn can 
improve cooperation and mutual support on future 
maintenance or improvement projects.
Prevent unnecessary redesign, which typically results •	
in higher development costs.
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FIGURE 31 Typical and preferred permit review processes. Source: Reducing Traffic 
Congestion and Improving Traffic Safety in Michigan Communities: The Access Management 
Guidebook (74, p. 5-5).
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The key elements of coordinated decision making are as 
follows:

Simultaneous review—all relevant government agen-•	
cies review proposed projects at the same time
Compatible standards•	
Conditional approval—each permit is approved on •	
receipt of required permits issued by other approving 
authorities

Coordinated decision making requires the state DOT or 
other road agency to review proposed site plans for most 
projects at the same time they are being reviewed by local 
zoning authorities. Very large projects should go through a 
two-step review process, in which the developer meets with 
the road authorities and local government officials early in 
the project design process. At the discretion of local officials, 
these preliminary site plan review meetings should be con-
ducted together with the appropriate road authorities. If local 
zoning authorities have no access management standards, 
compatibility of standards is not an issue. But if local access 
management regulations do exist, and they conflict with the 
road agency’s standards, then in most cases, the developer 
must comply with the more stringent regulations. If the 
responsible road authority is not aware of local standards, it 
could issue a driveway permit that is inconsistent with local 
requirements.

By conditioning local site plan approval on receipt of 
required permits from the responsible road authority, the 
local government will ensure compliance of the project with 
the standards of the state or other road agencies. Similarly, 
state DOT and county road agencies that condition approval 
of their permits with local land use standards will help ensure 
that new development does not violate local zoning and 
related requirements. Coordination between road authorities 
and local land use authorities is the best way to ensure that 
future land use decisions protect motorists and the public’s 
investment in the highway system.

The FHWA Domestic Access Management Scan provides 
an example involving the Gateway 1 Corridor in mid-coast 
Maine. This initiative has shown success in gaining support 
and cooperation from all 21 existing towns along the corri-
dor. Access management practices and strategies have been 
progressed along the corridor, while carefully preserving the 
local culture of each town (75).

The Gateway 1 Corridor initiative is consistent with the 
Maine access management program, which includes access 
management rules, corridor planning, and preservation ini-
tiatives. The program focus is on prioritized planning and 
the preservation of mobility arterial corridors that are most at 
risk of losing capacity, reducing safety, and decreasing posted 
speeds, as a result of increasing development and commuter 

or visitor pressures. The corridor planning and preservation 
program includes corridors where Maine DOT joins forces 
with adjoining municipalities, property owners, corridor 
committees, scenic byway corridor committees, and other 
stakeholders along a mobility arterial to develop strategies 
that ensure that the stated purposes of the Access Manage-
ment Law are met and maintained. The initiative is intended 
to address many dimensions, including access management. 
Route 1 serves multiple purposes because there is no parallel 
interstate highway route. As a result, Maine DOT needs to 
balance the needs of local traffic and through traffic. 

Planning for and implementing access management prac-
tices along the Gateway 1 Corridor has successfully aided in 
moving traffic and maintaining a level of aesthetics accept-
able to the affected town. Towns that controlled access by 
buying access rights along that corridor have achieved dif-
ferent outcomes. The program has successfully improved 
and maintained relationships between multiple jurisdictions 
along the corridor (75).

The Michigan Access Management Guidebook contains 
sample access management model ordinances for three com-
mon local situations (74, pp. 8-1–8-40):

Option 1: for a slowly growing rural community with •	
one or two state highways or major county roads
Option 2: for a rural community in the path of growth •	
or a growing suburb with significant undeveloped land 
along major arterials
Option 3: for an urban community with little unde-•	
veloped land and many retrofit or redevelopment 
opportunities

Williams and Sokolow (47) provide model ordinance lan-
guage for Florida cities or counties wishing to incorporate 
access management and other regulatory techniques into 
their local land development codes. Commentary is provided 
for guidance in interpreting the model language and identify-
ing issues associated with some of the regulatory standards. 
Local governments are encouraged to modify the standards 
to fit local conditions and administrative practices.

The Kentucky Model Access Management Ordinance (76) 
was adapted from the Florida Model Land Development and 
Subdivision Regulations That Support Access Management. 
The Kentucky Transportation Cabinet prepared this model 
ordinance to assist Kentucky cities and counties in devel-
oping access management ordinances to further improve 
safety and traffic flow efficiency of Kentucky’s roadways. 
The introduction to the document notes that, although the 
ordinance does not cover all access treatments, it does cover 
the most-used treatments. It urges municipalities to tailor the 
ordinance to meet local needs and develop additional lan-
guage as necessary.
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oper can use the plan to establish permissible access 
points and can be assured that access permits will be 
forthcoming where access conforms to the plan.

An AMP should be a clear and concise document. It 
should include a map and an accompanying report show-
ing where and how access can be provided, specifying how 
development and associated roadway network changes 
should be implemented, and indicating who is responsible 
for each element.

The major steps involved in preparing an AMP are as fol-
lows (3, pp. 45–46):

Identify the study area and participating agencies/•	
stakeholders.
Develop a public involvement plan that will engage •	
interested parties and consider different opinions for 
the future of the corridor to shape a realistic plan.
Establish a vision and supporting goals and objectives •	
to provide a basis for weighing various options.
Perform policy, land use, and traffic analyses to provide •	
a basis for the development of alternative options and the 
selection of the components to include in the AMP. 
Evaluate options based on potential social, economic, •	
and environmental impacts, as well as specific impacts 
on (1) roadway safety, (2) roadway efficiency and oper-
ation, (3) the supporting road network, (4) accessibility 
of neighborhoods and commercial areas, and (5) diver-
sion of nonlocal trips through an existing residential 
area.
Establish the responsibilities of each of the participants •	
for the improvements contemplated by the plan.
Identify the manner in which the timing and sequence of •	
construction of the improvements are to be implemented.
Provide, if necessary, for temporary access pending •	
completion of the improvements.
Identify expected future mitigation measures, includ-•	
ing traffic limitations and lots with “nonconforming” 
access (as in Florida and New Jersey).

As identified in NCHRP 548, the following issues should 
be addressed in an AMP (3, p. 46):

Intergovernmental collaboration—The defining char-•	
acteristic of a successful AMP is the level of coop-
eration achieved among affected property owners and 
agencies involved in carrying out the plan.
Access plans—These plans can be incorporated into the •	
project through the National Environmental Protection 
Act, road design, and public involvement processes and 
documents.
Incentives—Provide incentives to encourage local •	
governments to initiate and develop plans. Incentives 
could include state and local sharing of costs and facili-
tation of the permit review process.

Access Management Plans

As defined in the Access Management Manual (1), an AMP 
is a planning tool that addresses land development and access 
management considerations along a roadway corridor, or 
series of corridors, within the study area. A typical AMP 
shows the location—and in some cases the design—of access 
for every parcel on the roadway segment(s) within the study 
area. The plan is often jointly developed and adopted by the 
state (if the road is a state highway) and local agencies that 
have jurisdiction over land development in the affected area.

An AMP is useful for dealing with areas that are unde-
veloped, or areas where redevelopment is possible. An AMP 
may be a stand-alone document, or prepared as part of sub-
area or corridor plan. The agency lead in preparing an AMP 
may be a state department of transportation, an MPO, or a 
local government. The plan essentially focuses on a specific 
area, of smaller geographic scale than a statewide or MPO 
plan. It may address, for example, several communities or 
areas with roadways that are projected to be or are in need 
of improvement. An AMP may be prepared as an integral 
component of areawide plans or as an independent effort, 
and should incorporate provisions for coordination of area 
growth with development of the roadway network and any 
required traffic mitigation. An AMP relates to both com-
prehensive (that is, areawide) transportation planning and to 
detailed construction plans. 

An AMP has several important features as identified 
in NCHRP Report 548: A Guidebook for Including Access 
Management in Transportation Planning (3, p. 45):

It is designed to achieve better long-range planning for •	
highway access. It enables the state, MPO, county, or 
local jurisdictions to specify, in advance, where access 
in a given area or along a given stretch of highway can 
be provided. It also enables these agencies to iden-
tify current access problems and to work toward their 
alleviation.
It provides a coherent frame of reference for develop-•	
ers and local governments. It provides a predictable 
and consistent basis by which to plan and locate access 
points, thereby introducing access considerations into 
the local planning process. 
It gives property owners guidance for sharing access •	
between two adjacent lots, consolidating access for 
contiguous lots, and obtaining alternative access via 
collector streets, local streets, or frontage roads.
It can lead to a higher density of development from the •	
improved road capacity resulting from better traffic 
management. This translates into higher land values.
It can facilitate the administration of access regulations •	
and the issuance of driveway permits. It assists munic-
ipalities and developers by defining the conditions 
under which driveway permits will be issued. A devel-
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cials, citizens, and attorneys who interact with each other 
and agency staff to shape land use and transportation poli-
cies and make access decisions. A variety of jurisdictions 
may be involved, including local governments that share a 
transportation corridor, state transportation agencies, and 
environmental agencies that address land use and devel-
opment issues. Because access management is multidisci-
plinary, it requires partnerships within organizations and 
greater awareness of how decisions of one division affect 
the next. Government agencies must collaborate—both 
internally and with other agencies—if they are to manage 
access effectively. 

Implementation of an access management program often 
requires new staff skills and involves new agency proce-
dures. It is advisable, therefore, to provide early and ongo-
ing training for agency staff. Training provides a variety of 
benefits, including the following (1, p. 47):

Preparing staff and consultants to address various •	
challenges in planning, design, and permitting, includ-
ing methods of working with applicants and the public
Keeping staff and consultants up to date on technical •	
advances in the field
Identifying implementation problems•	
Promoting good communication and dialogue within •	
and across agencies involved in access issues
Building interest in and support for access •	
management 
Improving consistency in decision making•	

Workshops provide an opportunity for closer interaction 
between agency personnel and those with expertise in access 
management or related issues. This interaction can be benefi-
cial for addressing specific program objectives, such as median 

Support—Successful plans require supporting land •	
use actions by local jurisdictions.
New access approaches—The issuance of temporary •	
access permits is one strategy for phasing and adjust-
ing access as an area develops or is redeveloped. A tem-
porary permit can specify when a temporary driveway 
is to be removed and a permanent driveway installed. 
This requires careful planning and coordination and a 
clear understanding of who pays for what.

As indicated in the Access Management Manual, the 
defining characteristic of a successful AMP is the level of 
cooperation achieved among affected property owners and 
agencies involved in carrying out the plan. If a state high-
way is involved, such cooperation is even more critical. This 
cooperation is critical because state agencies have little or 
no jurisdiction over land development issues that must be 
addressed to carry out the plan. Such authority rests with 
local planning and development agencies and is exercised 
through the political process—a process heavily influenced 
by affected property owners and the general public (1, pp. 
83–84).

Education, Training, and Community Outreach

As indicated in the Access Management Manual (1, pp. 
10–11), access management has many dimensions. It 
crosses jurisdictions, organizational lines, and profes-
sions. The primary professions that guide development—
planners, engineers, and architects—have important roles 
in determining access outcomes (summarized in Table 
18). Other key players include developers, elected offi-

TABLE 18

TYPICAL PROFESSIONAL ROLES AND RESPONSIBILITIES IN ACCESS MANAGEMENT

Transportation/Urban Planners Transportation Engineers a Civil/Design Engineers a
Architects/Site  

Designers a

Classify roadway by function and 
desired level of access control

Establish right-of-way widths and 
roadway cross sections

Develop construction specifica-
tions and standards

Influence roadway design 
and cross-section criteria

Produce plans, studies and poli-
cies that relate to access

Develop standards and guidelines 
for access design, location and 
spacing

Prepare roadway construction 
plans and specifications

Establish design and lay-
out of development sites

Develop regulatory programs for 
land development and access 
management

Review access and signal requests, 
prepare traffic impact analyses

Prepare construction plans and 
specifications for site 
improvements

Determine relationship of 
buildings to internal and 
external circulation

Address access issues in subdivi-
sion and site plan review

Review traffic impact analyses and 
approve site access and circulation 
plans; issues access permits

Review and approve construc-
tion plans and design variances

Prepare site access and cir-
culation plans

Source: Access Management Manual (1, Chapter 1, p.11, Table 1-1).
Note: These roles and responsibilities are not necessarily discrete, given the overlap across the planning, engineering, and 
architectural professions.
a Have liability for access design decisions under tort claims.
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[I]s based on the growing recognition that many benefits 
are achieved through local, county, regional and state 
cooperation in solving existing and preventing future 
transportation problems. It is believed that by raising 
awareness of planning, design and regulatory techniques 
on effective access management among local, county, 
regional and state officials, that better communication and 
success in the pursuit of common transportation and land 
use objectives will result. Chief among these common 
objectives is the prevention of needless deaths and injury 
caused by poor access design. Good access design also 
prevents traffic crashes, improves roadway performance, 
and preserves the investment in our roadways. (Preface)

FIGURE 32 Illustration from Michigan’s Access Management 
Guidebook. Source: Reducing Traffic Congestion and 
Improving Traffic Safety in Michigan Communities: The Access 
Management Guidebook (74).

The guidebook includes three parts:

Part I—Common Problems and Solutions•	
Part II—Model Plans and Ordinances•	
Part III—Bibliography and Appendixes•	

SURVEY RESULTS

This section describes state-of-the-practice information 
from the survey of state DOTs regarding program implemen-
tation. The primary purpose of asking the survey questions 
reflected in this section was to identify how access manage-
ment is implemented in practice by transportation agencies 
in the United States. 

Organization and Staffing

Figure 33 shows the four general areas where access man-
agement typically is applied at the state DOT level, and the 
percentage of all 50 state DOTs applying access manage-
ment in each of these areas.

design or coordinating with local governments. Outreach to 
those affected by the program also will clarify agency objec-
tives and reduce misunderstandings. Brochures, websites, and 
videos describing the program can be helpful for informing 
the public and policy makers about the purpose of access man-
agement and any agency changes in policies or procedures. 

Any access management program will benefit greatly 
from continuous monitoring to identify and resolve adminis-
trative problems. This can be accomplished through quality 
assurance programs, as well as through periodic task team 
meetings or facilitated discussions during training. Finally, 
all agencies involved in access management would benefit 
from an established process for monitoring actual impacts of 
access management actions and documenting this informa-
tion for future use. Before-and-after studies of similar proj-
ects are valuable in achieving future support—especially 
when the study is within the agency’s service area. Moni-
toring activities may include opinion surveys; systematic 
tracking of operational, economic, and safety data; stake-
holder interviews; and so on. Monitoring actual impacts will 
provide essential information that could assist in allaying 
public concerns in future access management efforts. Such 
monitoring also identifies unanticipated impacts that could 
be avoided in future projects and policies.

Ongoing training and education efforts are critical in 
developing and enhancing the understanding of access man-
agement among all parties, particularly among state DOT 
staff, municipal transportation and land use planning staff, 
and the engineering, architectural, and planning consul-
tant community, as well as business owners and the general 
motoring public. Recognizing the importance of education 
and training, a number of agencies have prepared materials 
for use by access management practitioners.

FHWA has prepared a primer, and related video, titled 
Safe Access Is Good for Business (77) to provide stakehold-
ers with a better understanding of the basis for access man-
agement changes and how they may affect area businesses. 
The primer focuses on economic concerns that may arise 
in response to proposed access changes or policies, such 
as installing a raised median, closing a median opening, or 
reconfiguring a driveway.

Michigan DOT’s Access Management Guidebook (74) 
is targeted for use by elected and appointed local govern-
ment officials, planners, and road authority personnel. It 
is written for both technical and nontechnical audiences 
and contains extensive graphics to help the reader under-
stand the principles presented. Figure 32 is one example 
of the graphics used in the guidebook. The Access Man-
agement Guidebook (74) states that the preparation of the 
document:
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Among the 43 responding local agencies, permitting 
and development review staff (70%) and traffic engineer-
ing staff (53%) are the most commonly involved groups. 
Planning (47%), operations and maintenance (37%), and 
design (28%) staff are the next most involved groups at the 
local level.

Often, one division or group with a state DOT is rec-
ognized as leading access management efforts within the 
agency. Based on the survey results, Figure 35 illustrates the 
divisions or groups that were indicated as being responsible 
for leading the access management efforts within the state 
DOTs responding to the entire survey. 

As Figure 35 shows, access management–related leader-
ship responsibilities vary widely by division or group among 
the 45 state DOTs responding to the entire survey. Traffic 
engineering (20%), permitting and development review 
(18%), and planning (18%) typically have the lead. Approxi-
mately 11% of the responding state DOTs indicated that no 
single division or group leads access management efforts 
within their agency.

FIGURE 33 Where is access management applied at state DOTs? (50 responses).

As shown in Figure 33, among the 50 state DOTs, access 
management is most commonly applied at the driveway per-
mit level (46 state DOTs, or 92%), although it is also applied 
at the project level by 39 state DOTs (78%), at the corridor 
level by 32 state DOTs (64%), and at the statewide level by 
30 state DOTs (60%).

Access management responsibilities within a particular 
state DOT vary widely. They may be limited to only one divi-
sion or group (e.g., planning, design, and permitting), or they 
may be distributed among a variety of divisions or groups, 
with each having specific access management-related respon-
sibilities. Survey participants were asked which divisions or 
groups within their agency are involved in access manage-
ment. Figure 34 illustrates the frequency of responses from 
among the 45 state DOTs responding to the entire survey. 

As shown in Figure 34, traffic engineering (89%) and per-
mitting or development review (87%) are the most commonly 
involved groups, based on responses from the 45 state DOTs 
responding to the entire survey. Design and operations and 
maintenance are also involved in a majority (78%) of the state 
DOTs, as well as planning (71%), and right-of-way (67%).
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Engineering technicians•	
Permit engineers or permit specialists•	
Right-of-way specialists•	
Permit inspectors•	
Statewide, regional, or district managers and supervi-•	
sors (or access management managers)

References Consulted

The TRB Access Management Manual is the most compre-
hensive resource on the topic of access management. It draws 
on decades of research, including many NCHRP research 
projects, to address a wide range of access-related issues, 
ranging from the benefits of access management treatments, 
to specific spacing and design criteria, to land use and legal 
considerations. Because access management responsibili-
ties often fall under the domain of traffic operations, plan-
ning, and design, the TRB Highway Capacity Manual and 
AASHTO’s “Green Book” (A Policy on Geometric Design 
of Highways and Streets) are common reference documents. 
In addition, many states have developed access manage-
ment-related resource documents, including policies, permit 
manuals, and design guides. Based on the results of the sur-
vey, Figure 37 indicates the percentage of responding state 
DOTs that consult various reference documents during their 
daily work on access-related issues. 

FIGURE 34 State DOT divisions and groups involved in access management activities (45 responses)

Similarly, Figure 36 illustrates the divisions or groups 
within local agencies that were indicated as being respon-
sible for leading the access management efforts. 

As Figure 36 shows, access management-related leader-
ship responsibilities also vary widely by division or group 
among the responding local agencies. Planning (26%), per-
mitting and development review (24%), and traffic engineer-
ing (18%) most commonly have the lead. Approximately 
16% of the responding local agencies indicated that no single 
division or group leads access management efforts within 
their agency.

Only 16 of the 45 responding state DOTs (36%), and only 
4 of the responding local agencies (9%), indicated that they 
had staff exclusively devoted to access management. In prac-
tice, access management responsibilities often are shared 
among various groups and staff members within a particu-
lar agency. The number of staff members devoted to access 
management—as well as their roles, staff levels, and location 
(i.e., central versus district office)—vary widely among the 
responding agencies. Staff titles may include the following:

Planners•	
Traffic engineers•	
Access management engineers•	
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(84%) cited the use of independent reference documents 
developed by their agency to address access management 
issues. 

FIGURE 35 State DOT divisions and groups responsible for leading access management activities (45 responses).

FIGURE 36 Local agency divisions and groups responsible for leading access 
management (38 responses).

As shown in Figure 37, the most common publications 
referenced by state DOTs are AASHTO’s “Green Book” 
(87%), the Highway Capacity Manual (67%), and the Access 
Management Manual (60%). In addition, most respondents 
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http://teachamerica.com/FDOT/Driveway08.pdf
Plans Preparation Manual: –
http://www.dot.state.f l.us/rddesign/PPMManual/ 
2009/PPM2009.shtm
Access Management Standards—Rule 14-97: –
http://www.dot.state.f l.us/planning/systems/sm/
accman/pdfs/1497.pdf
Florida Design Standards: –
http://www.dot.state.fl.us/rddesign/DesignStandards/ 
Standards.shtm

Kansas •	
Corridor Management Policy: –
http://www.ksdot.org/burTrafficEng/CMPWorking/ 
Index.asp

Kentucky •	
Highway Design Manual: –
http://transportation.ky.gov/design/designmanual/
Permits Guidance Manual: –
http://transportation.ky.gov/maintenance/Permits 
Manual.html

Maine •	
Access Management Rules: –
http://www.maine.gov/mdot/planning-process- 
programs/access-mngmnt.php

Maryland •	
State Highway Access Manual: –
http://www.sha.maryland.gov/businesswithsha/
permits/ohd/proced.asp

Minnesota •	
Access Management Manual: –

FIGURE 37 Resource documents consulted for access-related issues (45 responses).

Similarly, among the responding local agencies, the most 
commonly referenced publications are AASHTO’s “Green 
Book” (63%), followed by the Highway Capacity Manual 
(42%), and the Access Management Manual (42%). Approx-
imately 37% of the local agencies also cited using indepen-
dent reference documents developed by their agency.

The following agency-specific documents were cited by 
state DOT respondents for consultation on access-related 
issues. Web-links are provided where available.

Arizona •	
Access Management Manual: –
http://www.azaccessmanagement.com/Access_
Management_Manual.asp

Arkansas •	
Access Control and Median Opening Criteria –

California •	
Highway Design Manual: –
http://www.dot.ca.gov/hq/oppd/hdm/hdmtoc.htm
Permit Manual –

Colorado•	
State Highway Access Code, March 2002: –
http://www.dot.state.co.us/AccessPermits/PDF/ 
601_1_AccessCode_March2002_.pdf

Florida •	
Median Handbook: –
http://www.dot.state.f l.us/planning/systems/sm/
accman/pdfs/mhb06b.pdf
Driveway Information Guide: –
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http://onlinemanuals.txdot.gov/txdotmanuals/acm/
acm.pdf

Utah•	
Utah DOT Administrative Rule R930-6: –
http://udot.utah.gov/main/f?p=100:pg:0:::1:T,V:675

Virginia •	
Access Management Regulations and Standards: –
http://virginiadot.org/projects/accessmgt/default.
asp
Traffic Impact Analysis Regulations: –
http://virginiadot.org/projects/chapter527/default.
asp

Vermont •	
Access Management Program Guidelines: –
ht tp://www.aot.state.v t.us /vam/Documents /
AccManProgGuidelinesRev072205.pdf

Washington •	
Design Manual: –
http://www.wsdot.wa.gov/Publications/Manuals/
M22-01.htm

West Virginia •	
Department of Highways Design Manual –

Wyoming •	
Access Manual: –
http://www.dot.state.wy.us/webdav/site/wydot/
shared/Traffic/WYDOT%20Access%20Manual.pdf

Land Use and Transportation Coordination

The survey responses from state DOTs indicated that, 
although the advantages of early coordination with local 
agencies generally are recognized, the extent of coordina-
tion between state DOTs and local land use agencies still 
can vary considerably. Many survey respondents from state 
DOTs indicated that limited or inconsistent coordination 
with local land use agencies continues to exist and often 
depends on the specific district or location within the state, 
the particular ordinances and regulations of the individual 
local governments, and the working relationships among 
professional staff at the state and local levels. Staff turnover 
and changes in elected officials also have significant affects 
on the success of coordination efforts.

Some local agencies solicit (or are required by law to 
obtain) comments from state DOTs on site plan reviews for 
properties abutting the state highway, but may not act (or 
be required to act) on these comments. Other local agencies 
require the property owner or developer to acquire an access 
permit from the state DOT before approving a site for occu-
pancy. Others adopt access management standards that are 
consistent with, or at least as restrictive as, state DOT stan-
dards. In some urban areas, local governments are entirely 
responsible for access management. 

New York State DOT (NYSDOT) staff noted that they 
typically support up to 15 local planning and zoning proj-

http://www.oim.dot.state.mn.us/access/
Road Design Manual: –
http://www.dot.state.mn.us/design/rdm/index.html

Missouri •	
Engineering Policy Guide: –
http://epg.modot.org/index.php?title=Main_Page

Nevada •	
Access Management System and Standards: –
http://www.nevadadot.com/business/forms/pdfs/
TrafEng_AccesMgtSysStandards.pdf

New Hampshire •	
Driveway Access Policy: –
http://www.nh.gov/dot/org/operations/highway-
maintenance/documents/DrivewayPolicy.pdf

New Jersey •	
State Highway Access Management Code: –
ht tp: //www.nj.gov/t ranspor tat ion /business /
accessmgt/NJHAMC/
Roadway Design Manual: –
http://www.state.nj.us/transportation/eng/documents/ 
RDM/sec1.shtm

North Carolina •	
Policy on Street and Driveway Access to North  –
Carolina Highways:
http://www.ncdot.org/doh/preconstruct/altern/
value/manuals/pos.pdf
North Carolina Median Crossover Guidelines: –
http://www.ncdot.org/doh/preconstruct/traffic/
congestion/CM/docs/MCGuidelines.pdf

Ohio •	
State Highway Access Management Manual: –
ht tp: / /www.dot.state.oh.us /d ivisions /prod-
mgt/roadway/accessmanagement/documents /
state%20highway%20access%20management%20
manual%20march%202008.pdf

Oklahoma •	
Roadside Design Manual –  
Policy on Driveway Regulations for Oklahoma  –
Highways

Oregon•	
Access Management Administrative Rules— –
Division 51:
http://www.oregon.gov/ODOT/HWY/ACCESSMGT/ 
docs/DIVISION_51.pdf
Access Management Manual: –
http://www.oregon.gov/ODOT/HWY/ACCESSMGT/ 
accessmanagementmanual.shtml
Highway Design Manual: –
http://www.oregon.gov/ODOT/HWY/ENGSERVICES/ 
hwy_manuals.shtml
Development Review Guidelines: –
ht tp://www.oregon.gov/ODOT/TD/TP/docs / 
publications/DRG/toc.pdf

Texas •	
Access Management Manual: –
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As shown in Figure 39, approximately 38% of the 45 
state DOTs responding to the entire survey indicated that the 
access management-related decisions are governed solely 
by the DOT (or the agency with jurisdiction over the subject 
roadway), while 7% indicated that these decisions are gov-
erned by the land use agency. Results were similar among the 
43 responding local agencies: approximately 49% indicated 
that access management-related decisions are governed by the 
DOT or applicable transportation agency, and 9% indicated 
that these decisions are governed by the land use agency.

Approximately 18% of the 45 responding state DOTs 
indicated that transportation and land use decisions are made 
separately by each agency and not coordinated, whereas only 
5% of the local agencies responded as such.

Approximately 22% of the 45 state DOTs responding 
to the entire survey, and 21% of the responding local agen-
cies, indicated that coordination meetings occur among the 
involved agencies regarding access management. Survey 
respondents noted that such collaborations were effective. 
Although the local land use agency ultimately may make 
final decisions regarding land use, in cases in which a state 
highway access permit is required, the local staff may solicit 
the opinion of state DOT staff and defer to DOT’s exper-
tise in this area. Discussions and negotiations between state 
DOTs and local land use agencies were cited as leading to 
requirements for crossover access between adjacent proper-
ties and the preparation of AMPs.

ects each year, working directly with local communities to 
develop plans and zoning that are sensitive to the needs of the 
state highway system. Most successes have been achieved 
when NYSDOT has persuaded local communities to adopt 
sound access management practices as part of active par-
ticipation in local planning and zoning efforts, rather than 
trying to integrate local governments into collaborative 
planning efforts that are undertaken independent of their 
own planning and zoning activities.

Figure 38 shows several typical local land use actions and 
the percentage of all 50 state DOTs citing coordination with 
local land use agencies on such actions. 

As shown in Figure 38, most of the responding state 
DOTs were found to coordinate with local agencies on site 
plan reviews (78%), subdivision reviews (64%), and zoning 
or rezoning actions (54%). Similarly, among the 43 local 
respondents, approximately two-thirds indicated that they 
coordinated with the state DOT (or other transportation 
agency) on subdivision reviews (67%) and zoning or rezon-
ing actions (65%). Approximately 60% of the local agencies 
indicated that they coordinated with state DOT on the site 
plan reviews.

Figure 39 summarizes responses from state DOTs regard-
ing how transportation and land use decisions related to 
access management typically are coordinated among two or 
more agencies. 

FIGURE 38 Frequency of coordination between state DOTs and local agencies on typical local land use actions 
(50 responses).
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of the responding local agencies also indicated that coordi-
nation meetings occurred to resolve access-related conflicts. 
Approximately 13% of the state DOT respondents and 16% 
of the local respondents indicated that the more restrictive 
regulations among the involved agencies would apply. Some 
respondents from state DOTs noted that although the more 
restrictive regulations of one agency technically may apply, 
or the agency with approval authority may have the power 

FIGURE 39 How are access management-related transportation and land use decisions typically coordinated? 
(45 responses).

FIGURE 40 How are access-related conflicts with other agencies resolved? (45 responses).

Figure 40 summarizes responses from state DOTs regard-
ing how access-related conflicts are resolved with other 
agencies.

As shown in Figure 40, when access-related conflicts 
occur, the majority (70%) of the responding state DOTs 
indicated that they become involved in coordination meet-
ings with the other involved agencies. Approximately 58% 
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access areas where the prevailing access standards oth-
erwise cannot be met.
Taking advantage of road reconstruction opportu-•	
nities—An AMP may be prepared in conjunction with 
a road reconstruction project to take advantage of the 
opportunity to make access-related changes as part of 
the reconstruction project.
Upgrading the highway to its access classification•	 —
An AMP may be used to bring a portion of a state 
highway into conformance with its designated access 
classification.
Achieving a consensus among state and local agen-•	
cies regarding future access locations—When an 
AMP is prepared with the involvement and approval 
of both state and local officials, it helps both agencies 
come to an agreement on access locations and address 
future access requests by property owners and devel-
opers in a consistent manner.
Meeting requirements to obtain funding•	 —Prepara-
tion of an AMP may be a requirement to obtain fed-
eral or state funding for construction or reconstruction 
projects.

AMPs may contain a range of specific elements, gener-
ally including all or most of the following items:

Identification of the participating agencies•	
Description and boundaries of the subject corridor•	
Goals and objectives of the AMP•	
Description of stakeholder input or public involvement •	
process
Existing land use and zoning analysis for abutting •	
properties, and identification of anticipated future land 
use and zoning changes
Locations of existing street intersections, traffic sig-•	
nals, access driveways, and median breaks
Existing traffic volumes, future traffic projections, and •	
traffic analysis
Summary of existing operational and safety deficien-•	
cies, and environmental constraints
Recommended land use and zoning changes and over-•	
all access management strategies
Recommended transportation improvements for the cor-•	
ridor and the supporting street network, including planned 
future locations of street intersections, traffic signals, 
access driveways, median breaks, auxiliary lanes, and 
interparcel connections (cross-access easements)
Recommended geometric driveway design •	
characteristics
Implementation phasing plan (e.g., short-term versus •	
long-term improvements)
Narrative text and associated maps illustrating the bul-•	
leted items

to make the final decisions, coordination meetings still do 
occur in the event of conflicts in an effort to negotiate the 
best overall transportation solution. Other state DOTs define 
strict minimum access standards or mitigation requirements, 
but also may suggest improvement alternatives and support 
the local agency in implementing them.

Access Management Plans

Of all 50 state DOTs, 26 (52%) indicated that their agency has 
provisions for the preparation of AMPs or corridor manage-
ment plans. Only 9 of the 43 responding local agencies (21%) 
indicated that they had AMP provisions. Preparation of an 
AMP may be led (and funded) by either the state DOT or the 
local government(s) (including cities, towns, counties, and 
MPOs), but considerable involvement and input by both state 
and local officials usually is part of a cooperative effort. AMP 
participants at the state and local levels may include staff from 
planning, traffic engineering, design, access permits, right-
of-way, and local public works. Consultants may be hired to 
provide technical assistance and outside expertise, and may 
facilitate the development of the plan. Other stakeholders—
such as residents and business or property owners—also may 
be included in the development of the plan. AMPs were cited 
by state DOTs and local agencies as being prepared for a vari-
ety of reasons, including the following:

Improving traffic operations and safety•	 —An AMP 
may be prepared to address existing access-related 
operational or safety deficiencies along a highway or 
segment of highway.
Preserving the highway system•	 —An AMP may be 
prepared to preserve the operational integrity and func-
tional life of a highway, especially on strategic corri-
dors where existing access standards otherwise may 
not provide adequate protection. Over time, mobility 
along the corridor is maintained (rather than eroded), 
making the corridor more attractive for motorists and 
businesses.
Guiding future transportation improvements with •	
development activity—An AMP provides planners 
and engineers with guidance for the implementation 
of highway improvements in conjunction with future 
development activity. AMPs are especially useful in 
areas where significant development is anticipated.
Establishing specific design criteria for a high-•	
way—An AMP may be prepared as a formal mecha-
nism to proactively establish desired design features 
(e.g., a raised median) and withstand future pressures 
for access-related exemptions (e.g., for a median break) 
associated with development actions.
Addressing access needs where standards cannot be •	
met—An AMP may be prepared to address property 
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FIGURE 42 Success of access management plans (as 
indicated by state DOTs) (24 responses). 

In general, state DOTs and local agencies noted that 
AMPs were successful and effective tools to manage access 
along specific corridors, provided that cooperation contin-
ued between state and local governments and that funding 
was available. The state DOTs and local agencies with AMP 
experience noted the following benefits:

“[P]lans have been successful in that they were done •	
with local support, there have been few contests or 
exceptions, and have been received in a generally posi-
tive light by the media and locals.” 
“[A]re rarely litigated.”•	
“[V]ery helpful procedurally.”•	
“Some have been very successful, usually if incorpo-•	
rated early enough.”

FIGURE 41 Funding sources for access management plans (24 responses).

Figure 41 identifies how AMPs typically are funded, based 
on the state DOTs responding to this question in the survey. 

As shown in Figure 41, 38% of the state DOTs with AMP pro-
visions indicated that AMPs were funded by a combination of 
state and local government contributions, and 25% were funded 
exclusively by the state DOT. Only 4% of state DOTs indicated 
that AMPs were funded exclusively by local governments.

Following adoption of the AMP, the transportation 
improvements identified in AMPs were most commonly cited 
as being implemented in cases in which opportunities for 
transportation or land use changes arise. Such opportunities 
generally include development activity, as well as the avail-
ability of funding for highway widening or safety improve-
ments. Some states use separate funding sources to purchase 
access rights or properties from willing property owners.

Most of the responding state DOTs indicated that their 
agency prepared AMPs relatively infrequently (less than one 
AMP per year). Exceptions included the following:

Colorado (approximately two to three per year since •	
2006)
Kansas (approximately two per year for the past 3 to •	
4 years)
Montana (approximately two to three per year)•	
New York (approximately two to four per year)•	
Oregon (approximately 13 in 9 years)•	

Figure 42 shows how the responding state DOTs rated the 
success of their AMPs. 
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“We have been very successful in our coordination •	
with local jurisdictions and our access permitting staff 
in coordinating elements of the respective plans via 
the developer review and mitigation process. We have 
also been successful in coordinating plan concepts into 
local master plan updates.”
“By community measures, moderately to very suc-•	
cessful if evaluated on their follow-through and local 
gains.”
“The plan is valuable so that developers can see what’s •	
expected before they lay out a lot of time and money 
with an unacceptable plan.”
“Plans have been successful where local entities and •	
state work together going forward.”
“[R]easonably successful due to buy-in from local •	
governments.”
“The vast majority are approved and not appealed.”•	

The state DOTs and local agencies noted the following 
challenges with AMPs:

“[A]nytime there are conflicts of interest among agen-•	
cies with regard to land use decisions and development 
objectives, the plan becomes disputable among the 
involved agencies.”
“Mixed results depending on the cooperation of the •	
local partners.”
“[F]unding has been reduced considerably in recent •	
years.”
“The plans with a short-term component have seen •	
more success than those with just long-term plans.”
“Limited success because of the process to modify •	
them after approval. They appear to be more trouble 
than the value they provide.”
“[T]oo infrequent.” •	
“[T]oo early to judge the long term effectiveness of •	
most plans.”
“[T]hey often rely on re-development, which tends to •	
take place one parcel at a time, and the whole vision 
needs multiple parcels to work.”

Forty-two of the 45 state DOTs responding to the entire 
survey (93%) and 30 of the 43 responding local agencies 
(70%) indicated that driveway reduction or consolidation is 
considered as part of highway reconstruction projects. Some 
20 of these state DOTs (44%) and 10 of the local agencies 
(23%) indicated that their agency has attempted to target 
exclusive access management projects toward the reduction 
or consolidation of driveways and median openings.

Education, Training, and Community Outreach

Of the 45 state DOTs responding to the entire synthesis sur-
vey, 38 (88%) indicated that education or training opportuni-
ties related to access management had been provided within 
their agency. These opportunities included in-house training 

sessions concerning the content and application of agency-
specific documents related to access management, as well 
as general access management training sessions offered by 
the National Highway Institute (NHI), ITE, various local 
technical assistance programs, universities, and others. In 
some cases, the training opportunities have been extended 
beyond the state DOT staff, to include municipal staff and 
members of the consulting community as well. Among the 
43 responding local agencies, in-house training and educa-
tion opportunities were considerably less frequent, with only 
nine agencies (21%) indicating that these had occurred. 

Training efforts appear to have been largely well-attended 
and well-received by state DOT staff and other participants 
and have raised awareness of the importance of access man-
agement, as well as leading to more consistent and knowledge-
able application of access management principles in practice. 
In some cases, repeat training sessions have been requested. 
However, a few state DOTs did indicate encountering mixed 
responses or skepticism with respect to access management.

Of the 45 state DOTs responding to the entire synthesis 
survey, 26 (58%) indicated that their agency has undertaken 
access management–related outreach activities, compared 
with only 11 of the 43 responding local agencies (26%). 
Groups targeted as part of state DOT outreach activities have 
included the following:

Elected officials•	
Municipal land use and transportation agencies•	
MPOs•	
Regional planning commissions•	
State land departments•	
Bureau of Land Management•	
Building industry associations•	
Retail associations•	
Local property owners•	
Development community •	
Indian tribes (Arizona)•	
General public, especially including residents of areas •	
affected by access management proposals

Responses from these groups ranged from “well-received” 
to “mixed.” Survey respondents acknowledged that the out-
reach activities were helpful in educating participants about 
the rationale behind access management–related actions that 
otherwise may be perceived negatively (e.g., installation of 
a median that prohibits left-turn access), and fostering more 
agreeable attitudes about such actions. Outcomes of these 
community outreach efforts have, in some cases, been quite 
positive and action oriented. Outcomes also have included a 
significantly greater level of collaboration with local agen-
cies in developing access management–related projects, as 
well as local agencies taking substantial and independent 
initiatives to revise their comprehensive plans and zoning 
regulations in cooperation with the state DOT.
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Independent Studies and Research

Nineteen of the 45 state DOTs responding to the synthesis 
survey and 1 of the 43 responding local agencies indicated 
that their agency had undertaken access management-related 
studies or research. The following is a list of the studies and 
research as noted by the survey respondents. Web-links are 
provided where available.

Alaska•	
Alaska Department of Transportation,  – Parks 
Highway Corridor Planning Study.
http://www.parkshighway44-52.info/

Arkansas•	
Gattis, J.L.,  – Assess the Need for Implementing 
an Access Management Program, TRC 04-04, 
Arkansas State Highway and Transportation 
Department, Sep. 2005.
Gattis, J.L., et al.,  – NCHRP Project 15-35: Geometric 
Design of Driveways, Transportation Research 
Board, National Research Council, Washington, 
D.C.

Colorado•	
Final Report of the Colorado Access Control  –
Demonstration Project, Colorado Department of 
Highways, 1985.

Florida•	
Median Handbook, –  Florida Department of 
Transportation, Jan. 1997. http://www.accessman-
agement.info/pdf/FL_Median_Handbook.pdf 
Driveway Information Guide, –  Florida Department 
of Transportation, 2008. http://www.accessman-
agement.info/pdf/FL_Driveway_Handbook.pdf
Florida Highway Landscape Guide, –  Florida 
Department of Transportation, April 14, 1995.
http://www.accessmanagement.info/pdf/landscap.
pdf

Georgia (Metropolitan Atlanta)•	
Gwinnett County Access Management Case Study,  –
Parsons Brinckerhoff for the Atlanta Regional 
Commission, Atlanta, Georgia, May 2, 2008. http://
www.atlantaregional.com/documents/gwinnett_
access_mgmt.pdf

Iowa •	
Abstracts and links for the following reports,  –
prepared by Iowa State University’s Center for 
Transportation Research and Education, are avail-
able at http://www.intrans.iastate.edu/research.htm
Garms, A., J. Rees, and G. Karssen,  – Access 
Management Plan for Des Moines MPO, Iowa State 
University Center for Transportation Research and 
Education for the Iowa Department of Transportation 
and the Des Moines Area Metropolitan Planning 
Organization, Sep. 2004. 
http://www.intrans.iastate.edu/reports/desmoines_
access.pdf

Loehr, E. and K.S. Bernhardt,  – Decision-Support 
System for Management of Slope Construction 
and Repair Activities: An Asset Management 
Building Block, Iowa State University Center for 
Transportation Research and Education for the U.S. 
Department of Transportation, 2002.
Maze, T., Plazak, D., P. Chao, J.K. Evans, E. Padgett,  –
and J. Witmer, Access Management Research and 
Awareness Program (Phases I, II, III, and IV), 
Iowa State University Center for Transportation 
Research and Education for the Iowa Department of 
Transportation. Reports. 
http://www.ctre.iastate.edu/research/access/index.
htm
Plazak, D.,  – Access Management and Corridor 
Management Training, Iowa State University Center 
for Transportation Research and Education for the 
Iowa Department of Transportation, 2005.
Plazak, D.,  – Economic Impacts—Real or Perceived? 
Iowa State University Center for Transportation 
Research and Education for SAIC, 2006.
Plazak, D. and C. Albrecht,  – Access and Corridor 
Management Support Program for Iowa—Phase 
I, Iowa State University Center for Transportation 
Research and Education for the Iowa Department of 
Transportation, 2008.
Plazak, D., and C. Albrecht,  – Access Management at 
Major Intersections, Iowa State University Center 
for Transportation Research and Education for the 
Iowa Department of Transportation, 2005.
Plazak, D., J. Rees, J. Luedtke, and C. Kukla,  –
Corridor Management Pilot Project—Phase I, 
Iowa State University Center for Transportation 
Research and Education for the Iowa Department of 
Transportation, 2003.
Plazak, D., R. Souleyrette, R. Boeckenstedt,  –
L. Edgar, K. Kosman, and J. Luedtke, Process 
to Identify High-Priority Corridors for Access 
Management Near Large Urban Areas in Iowa, 
Iowa State University Center for Transportation 
Research and Education for the Iowa Department of 
Transportation, Dec. 2002. 
http://www.intrans.iastate.edu/reports/HPCaccess.
pdf
Roohanirad, A.M.,  – Guidelines for a Roadway 
Management System (RMS) for Local Governments, 
Iowa State University Center for Transportation 
Research and Education for the U.S. Department of 
Transportation, 2002.

Indiana•	
Indiana Department of Transportation,  – Indiana 
Access Management Study, http://www.in.gov/
indot/3273.htm

Kentucky•	
House, B.,  – Access Management Implementation 
in Kentucky: Technical Support Document and 
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Status Report, Kentucky Transportation Center 
at the University of Kentucky for the Kentucky 
Transportation Cabinet, May 2008. 
http://www.ktc.uky.edu/Reports/KTC_08_05_
SPR_290_05_2F.pdf
Kirk, A., J. Pigman, and B. House,  – Quantification 
of the Benefits of Access Management for Kentucky, 
Kentucky Transportation Center at the University of 
Kentucky for the Kentucky Transportation Cabinet, 
July 2006. 
http://www.ktc.uky.edu/Reports/KTC_06_16_
SPR_290_05_1F.pdf
Stamatiadis, K., et al.,  – Access Management for 
Kentucky, Kentucky Transportation Center at 
the University of Kentucky for the Kentucky 
Transportation Cabinet and Federal Highway 
Administration, Feb. 2004. 
http://www.ktc.uky.edu/Reports/KTC_04_05_
SPR_251_01_1F.pdf

Louisiana•	
Louisiana Land Use Toolkit, –  Louisiana Center for 
Planning Excellence, Apr. 13, 2009. 
http://landusetoolkit.com/pdf/LUToolkit-V1.1.pdf

Minnesota•	
Abstracts and links for the following reports 
are available on the Minnesota DOT website at 
http://www.oim.dot.state.mn.us/access/research.
html#other
Access Operations Study: Analysis of Traffic Signal  –
Spacing on Four-Lane Arterials, prepared by the 
Minnesota Department of Transportation, Office 
of Investment Management, Access Management 
Unit, Nov. 2002. 
http://www.oim.dot.state.mn.us /access /pdfs /
AnalysisofTrafficSignalSpacingonFourLane.pdf
Access Operations Study: Intervening Access  –
Analysis—Gaps, prepared by the Minnesota 
Department of Transportation, Office of Investment 
Management, Access Management Unit, Dec. 
2002. 
http://www.oim.dot.state.mn.us /access /pdfs /
InterveningAccessAnalysis-Gaps.pdf
Greater Minnesota Access Study, –  prepared by the 
Minnesota Department of Transportation, June 
2004. 
http://www.oim.dot.state.mn.us /access /pdfs /
GreaterMinnesotaAccessStudy.pdf
Highway Access Management Policy Study:  –
Minnesota Department of Transportation Report 
to the 1999 Minnesota Legislature, prepared by the 
Minnesota Department of Transportation, Jan. 15, 
1999. 
http://www.oim.dot.state.mn.us/access/pdfs/legis.pdf
Plazak, D.,  – I-394 Business Impacts Case Study, 
Iowa State University Center for Transportation 

Research and Education and Howard R. Green 
for the Minnesota Department of Transportation, 
2003.
Preston, H., D. Keltner, R. Newton, and C. Albrecht,  –
Statistical Relationship between Vehicular Crashes 
and Highway Access, prepared for the Minnesota 
Department of Transportation, Aug. 1998. 
http://www.oim.dot.state.mn.us /access /pdfs /
mg1144a.pdf
Public Understanding of State Highway Access  –
Management Issues, prepared by Market 
Research Unit for the Minnesota Department of 
Transportation, June 1998.
http://www.oim.dot.state.mn.us /access /pdfs /
issues.pdf
Systems Thinking Process Analysis: Access  –
Management Initiative, Technical Study #1, prepared 
by Access Management Initiative for the Minnesota 
Department of Transportation, Sep. 1999. 
http://www.oim.dot.state.mn.us/access/pdfs/sys-
temsthinking.pdf

Missouri•	
Plazak, D., T. Maz, K. Knapp,  – Development 
of a Comprehensive Access Management Plan 
and Training Program for Missouri, Iowa State 
University Center for Transportation Research 
and Education for the Missouri Department of 
Transportation, Sep. 2003. 
http://www.intrans.iastate.edu/research/detail.
cfm?projectID=200

Montana•	
Access Management and Land Use Planning | Policy  –
Paper, Montana Department of Transportation, 
2007. 
http://www.mdt.mt.gov/publications/docs/bro-
chures/tranplan21/accessmgmt.pdf
Huffine Lane Access Management Plan, –  Montana 
Department of Transportation, Aug. 2007.
Montana Access Management Project Report, –  Dye 
Management Group and Urbitran Associates, 1999.

Nevada•	
US 50 East Corridor Study, –  Nevada Department of 
Transportation, Nov. 2007. 
http://www.nevadadot.com/projects/reports/pdfs/
US_50_2007.pdf

New Jersey•	
Ewing, R. and M. King,  – Flexible Design of 
New Jersey’s Main Streets, Alan M. Voorhees 
Transportation Center, Edward J. Bloustein School 
of Planning and Public Policy, Rutgers University.
Ewing, R., M. King, and S. Hartshorn,  – Scoring 
Formula for New Jersey’s Main Streets, Alan 
M. Voorhees Transportation Center, Edward J. 
Bloustein School of Planning and Public Policy, 
Rutgers University, Mar. 2003.
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New Jersey Highway Access Code Reevaluation  –
Study, New Jersey Department of Transportation, 
Mar. 2009.

North Carolina•	
Benefits and Capacity of Super-Streets, –  North 
Carolina Department of Transportation (ongoing).
Economic Impacts of Access Management in  –
North Carolina, North Carolina Department of 
Transportation (ongoing).
Operational and Safety Impacts of Access  –
Management, North Carolina Department of 
Transportation (ongoing).

Oregon•	
Aksan, A., and R.D. Layton,  – Right-in Right-Out 
Channelization, prepared by the Transportation 
Research Institute of Oregon State University for the 
Oregon Department of Transportation, Oct. 1998. 
h t t p : / / w w w. o r e g o n . g o v / O D O T / H W Y /
ACCESSMGT/docs/RtInRtOut.pdf   
Functional Intersection Area, –  prepared by the 
Transportation Research Institute of Oregon 
State University for the Oregon Department of 
Transportation, Jan. 1996. 
h t t p : / / w w w. o r e g o n . g o v / O D O T / H W Y /
ACCESSMGT/docs/FnctlIntArea.pdf
Intersection Sight Distance, –  prepared by the 
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CHAPTER FIVE

REPORTED EFFECTIVENESS OF PROGRAM IMPLEMENTATION

This chapter presents findings related to the implementation of 
access management, including the results of a literature search 
and a summary of results and lessons learned from the survey 
questionnaire. It includes survey findings relative to access 
management-related court decisions, areas where additional 
information or resources are needed, and information concern-
ing states’ evaluations of their access management programs, 
including the successes and strengths of these programs, barri-
ers and difficulties encountered, and areas for improvement.

LITERATURE SEARCH

As indicated in NCHRP Report 548 (3, p. 34), performance 
monitoring and evaluation are integral parts of most govern-
ment programs. Most policies need monitoring and evalua-
tion to assess their value in terms of benefits versus costs. 

The TRB Access Management Manual (1, p. 37) identi-
fies the following sample questions that may provide use-
ful information in the evaluation of access-related practices. 
Useful information includes current practices that relate 
to access management, problems to be resolved, roles and 
responsibilities, and better coordination of access-related 
activities. Sample questions for this effort are as follows:

How would you define “access management”?•	
What state statutes, agency policies, procedures, rules, •	
standards, or guidelines are you aware of related to 
the location, design, or management of access to state 
highways?
What practices or work tasks of your division directly •	
or indirectly affect access to state highways?
What challenges have you faced in your practice as it •	
relates to managing roadway access?
Do you have any suggestions for addressing any of •	
these challenges?
How could a state access management program help •	
you accomplish your division’s objectives?

NCHRP Report 548 (3, pp. 34–35) identifies the following 
potential measures as examples that may be used to identify 
performance related to access management:

Determining the rate at which access management is •	
implemented when opportunities emerge. 

Measuring impacts on speeds and accident rates where •	
access management has been implemented.
Tracking the number of variances granted.•	
Tracking the number of driveways consolidated.•	
Tracking the number of miles of access rights acquired •	
or controlled.
Learning the reasons access management could not be •	
implemented in cases in which an apparent opportu-
nity existed.

SURVEY RESULTS

Survey participants were asked a variety questions relating 
to the effectiveness of access management programs in their 
state. The following sections includes survey findings rela-
tive to access management–related court decisions, areas for 
which additional information or resources are needed, and 
information concerning states’ evaluations of their access 
management programs, including the successes and strengths 
of these programs, barriers and difficulties encountered, and 
areas for improvement.

Court Decisions

Of the 45 DOTs responding to the entire synthesis survey, 
some 25 (56%) indicated that their access decisions had 
been challenged in the courts at some time, compared with 
only 4 of the 43 responding local agencies (9%). Figure 43 
illustrates the basis for these challenges from responding 
state DOTs that had access-related cases brought before the 
courts.

“Reasonable access” (43%) was the most-commonly 
noted basis for court challenges among responding state 
DOTs, followed by “lack of direct access” (41%), and 
“reduction in property value” (32%). Some 30% of the 
responding state DOTs indicated that they had been chal-
lenged on the basis of perceived inequalities relative to 
other accesses being granted in the area. This finding 
underscores the need to deal with any unusual access-
related circumstances through a waiver or variance pro-
cess. Doing so avoids establishing a precedent that other 
potential challengers can point to in the future, but a 
waiver or variance process does not eliminate the potential 
for legal challenges.
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Additional cost factors•	 —Additional quantifiable cost-
savings factors associated with the benefits of access 
management techniques would be desirable.
Relationships to other areas of current interest in •	
transportation—It would be useful to have a greater 
understanding of the relationships between access 
management and other key policy objectives, such as 
the following: 

Smart growth and sustainability –
Transit-Oriented Development (TOD) –
Context-Sensitive Solutions (CSS)  –
Transit provisions –
Pedestrian provisions –

Applications of the “Michigan U-turn” concept in •	
retrofit circumstances.
Statistics indicating the improved safety and •	
increased capacity associated with the application 
of access management.

Research suggestions from the respondents included the 
following:

Access management guidance for “fringe” areas•	 —
Fringe areas are typically suburban or actively devel-
oping areas located between developed urban areas 
and undeveloped rural areas. Because of the focus on 
imminent land development and the associated need 
for transportation improvements, fringe areas present 
excellent opportunities to implement access manage-
ment proactively or to incorporate retrofit highway 

FIGURE 43 Most commonly cited reasons for access-related court challenges (45 responses).

Additional Resources and Research Needed

Survey participants were asked what additional resources 
and research they would like to see developed to improve 
the implementation of access management. Resource sug-
gestions from the respondents included the following:

Enhanced online resource center for general public •	
and legislators—This online resource would be geared 
toward a nontechnical audience and include presenta-
tion materials on the benefits of various access man-
agement techniques—such as construction of raised 
medians and the consolidation of access points—as 
well as case studies of success stories. The purpose of 
such a tool would be to educate local officials, busi-
ness owners, and other affected stakeholders regarding 
the benefits of various access management techniques. 
(Idaho DOT noted that FHWA’s Safe Access is Good for 
Business publication was widely distributed through-
out the state and has been an effective publication for 
communicating the importance and economic benefits 
of access management to business owners and elected 
officials.)
Additional case studies of success stories•	 —Well-
documented case studies of access management suc-
cesses are helpful in convincing others of the need for 
access management and the real-world benefits that 
can be realized. In particular, case studies concern-
ing methods of overcoming legal challenges on retrofit 
projects would be helpful.
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Access Management Conference proceedings•	
NCHRP research reports•	
Key access management–related papers and research •	
reports
Guides and handbooks•	
State access codes and related state program •	
information
Model access management ordinances and local •	
regulations 
Link to state’s access management websites•	
Digital video library and other media•	
Outreach materials•	

What is clear from the survey findings of this synthesis is 
that greater awareness is needed with respect to the existing 
access management resources that are available.

Program Successes and Strengths

Periodic “self-evaluations”—and associated follow-up pro-
gram adjustments—are key aspects of any successful access 
management program. As part of the synthesis survey, all 
50 state DOTs were asked to rate the success of their access 
management program. Figure 44 summarizes the results.

As shown in Figure 44, 40% of the responding state DOTs 
rated their access management program as successful or very 
successful, and 46% indicated mixed success. A total of 12% 
of the responding state DOTs indicated that their programs 
were unsuccessful (8%) or very unsuccessful (4%). Among 
the 43 local respondents, a total of 53% rated their access 
management program as successful or very successful, with 

improvements. Access management guidance usually 
is limited to either “urban” or “rural” areas.
Acceleration lanes for at-grade intersections•	 —
More research and guidance is needed regarding the 
use and length of acceleration lanes at at-grade inter-
section. Respondents noted that current guidance in 
the AASHTO “Green Book” and the TRB Access 
Management Manual were limited.
Additional nationwide research on the economic •	
benefits of access management. 
“Profiles” spotlighting bad examples of failed cor-•	
ridors—Examples would be helpful to demonstrate 
the associated capacity and speed reductions of poor 
access management decisions or lack of access man-
agement planning.
Cost-benefit analysis of a roundabout versus a signal-•	
ized intersection, including a quick test to determine 
which intersection control type is more appropriate. 
Accident and crash statistics relative to roadway •	
classification, traffic volume, number of accesses, 
and spacing of accesses may be useful. 
Impact of median openings on rural expressways •	
(especially with ADT volumes less than 12,000).
Guidance for Interchange AMPs incorporating •	
both transportation and land use elements.
Before-and-after studies.•	

TRB’s Access Management website (www.accessman-
agement.info), in particular the “Resources” link, contains 
a wealth of information that addresses many of the noted 
topics. Among other items, the website includes links to the 
following:

FIGURE 44 Rating of access management program success among state DOTs 
(50 responses).
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Training and education•	 —Education outreach efforts 
to local communities, business groups, and the public 
were cited as achieving successes in helping to inform 
stakeholders of the potential safety and operational 
benefits of access management.

Figure 45 indicates the most commonly cited strengths of 
access management programs among state DOTs.

Among state DOTs and local agencies, the most com-
monly cited strengths related to the program having some 
inherent flexibility for making judgment decisions (76% of 
state DOTs and 53% of local agencies), representing a defen-
sible administrative rule (60% of state DOTs and 23% of local 
agencies), and providing uniformity when controlling access 
(52% of state DOTs and 51% of local agencies). Strong orga-
nizational commitment was cited as a strength by 40% of the 
responding state DOTs, and 26% of the local agencies. Some 
specific program strengths cited by state DOT respondents 
underscored the need for flexibility, including the following: 

Allowances for design waivers•	 —To permit flexibility 
under circumstances in which a particular design can-
not fully adhere to the desired design standard.
Flexibility in design guidelines•	 —Flexible guidelines 
enable agency staff to address a range of potential 

19% indicating mixed success. Approximately 11% of the 
local agencies responded that their programs were unsuc-
cessful (9%) or very unsuccessful (3%).

Survey respondents cited the following particularly suc-
cessful aspects of state access management programs:

Possessing statutory authority•	 —Access management 
laws or codes give state DOTs the ability to establish 
standards and enforce them uniformly statewide.
Integration into business functions and opera-•	
tions—Efforts to broadly integrate access management 
standards and procedures across the daily business 
functions of an agency’s planning, permitting, proj-
ect delivery, and operations and maintenance activi-
ties form a strong foundation for access management 
within a state DOT or transportation agency.
Commitment to staffing•	 —Implementation efforts 
have added effect when state DOTs and transportation 
agencies can dedicate staff to access management.
Pursuing AMPs•	 —These plans enable access manage-
ment to be implemented on a case-by-case basis along 
key corridors, particularly where there is local support. 
AMPs can become an important implementation tool, 
especially if the state DOT or transportation agency 
does not have a formal statewide program.

FIGURE 45 Most commonly cited program strengths among state DOTs (50 responses).
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Figures 46 through 50 summarize the state DOT responses 
relative to the extent to which access management relates to 
these five items.

As shown in Figure 46, “sustainability” was noted as 
being relevant to the access management programs of 7% 
of the responding state DOTs, and moderately or somewhat 
relevant to a total of 62%. Only 18% of the responding state 
DOTs indicated that sustainability was not considered.

Of the local agencies surveyed, 46% indicated that sus-
tainability was somewhat (23%), moderately (14%), or very 
relevant (9%) to their access management programs, and 
9% indicated that it was minimally relevant. Nineteen per-
cent of the local agencies indicated that sustainability was 
not considered.

As shown in Figure 47, 49% of the access management 
programs from the responding state DOTs do not consider 
TOD, and an additional 22% consider it minimally relevant. 
However, 27% of the state DOTs consider it to be very, mod-
erately, or somewhat relevant.

Similar results were found among the local agencies. 
Approximately 16% consider TOD to be minimally relevant 
to their access management programs, and 37% do not con-
sider it. Approximately 16% consider it to be somewhat rel-
evant, and 9% consider it to be moderately relevant. None 
of the responding local agencies consider TOD to be very 
relevant to their access management programs.

design conditions. This is particularly important when 
access management treatments must be implemented 
broadly under widely varying design circumstances 
(e.g., a densely developed urban environment versus 
an undeveloped rural area).

Only six state DOTs—Colorado, Florida, Georgia, New 
Hampshire, Utah, and Washington—indicated that their 
agency used performance measures to identify progress 
made in access management. Of these six DOTs, the perfor-
mance measures included the following:

Before-and-after studies to compare safety performance•	
Comprehensive safety goals, relative to number of •	
accidents per mile of travel
A quality assurance program with regular meetings •	
A permit database to document and track the speed at •	
which access permits are processed (however, the focus 
was related to “permit processing speed” and “agency 
responsiveness” rather than product quality)

Respondents were asked how relevant their agency’s pro-
grams are with respect to the following areas of emerging 
interest within access management:

Sustainability•	
TOD•	
CSS•	
Transit provisions•	
Pedestrian provisions•	

FIGURE 46 Relationship between access management and sustainability (45 responses).
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Among the local agencies surveyed, a total of 49% indi-
cated that CSS was somewhat (21%), moderately (21%), or 
very relevant (7%) to their access management programs, 
and 16% indicated that it was minimally relevant. Twelve 
percent of the local agencies indicated that CSS was not 
considered.

FIGURE 47 Relationship between access management and transit-oriented development (45 responses).

FIGURE 48 Relationship between access management and context-sensitive solutions (45 responses).

As shown in Figure 48, CSS was noted as being very 
relevant to the access management programs of 16% of the 
responding state DOTs, and moderately or somewhat rel-
evant to a total of 62%. Only 9% of the responding state 
DOTs indicated that CSS was not considered and 11% that it 
was minimally relevant.
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transit provisions were minimally relevant, and 28% of the 
local agencies indicated that transit provisions were not 
considered.

As shown in Figure 50, pedestrian provisions were noted 
as being very relevant or moderately relevant to the access 
management programs of one-third of the responding state 
DOTs and somewhat relevant to a total of 31%. Only 13% of 
the responding state DOTs indicated that pedestrian provi-
sions were not considered.

FIGURE 49 Relationship between access management and transit provisions  
(45 responses).

FIGURE 50 Relationship between access management and pedestrian provisions  
(45 responses).

As shown in Figure 49, one-third of the access man-
agement programs from the responding state DOTs do not 
consider transit provisions, and an additional 22% consider 
them to be minimally relevant. However, 25% consider them 
to be very or moderately relevant.

Among the local agencies surveyed, a total of only 27% 
indicated that transit provisions were somewhat (16%), 
moderately (9%), or very relevant (2%) to their access 
management programs. Approximately 23% indicated that 
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Many survey respondents elaborated on specific prob-
lems areas shown in Figure 51. The following is a summary 
of the responses.

Political barriers•	 —State DOTs are tasked with pro-
tecting the safety and operational integrity of the state 
highway system, while trying to achieve a balance 
with the land use and growth plans of local govern-
ments. Final access-related decisions often are influ-
enced by political pressures that arise on behalf of 
the local governments and property owners. Political 
commitments and influences were noted as contribut-
ing to the “watering down” of access standards to their 
minimum (rather than desirable) values, which then 
become the “rule” for the development community. 
Elected officials were cited as often making decisions 
based on economic priorities that come before access 
management concerns, and their perceptions of poten-
tial negative economic impacts associated with access 
management. Some concerns were noted with respect 
to access management reflecting an antidevelopment 
posture of “heavy-handed government regulation.” In 
addition, elected officials often are supported by well-
organized and well-funded lobbyists for special inter-
est groups who may perceive that their agendas may not 

Among the local agencies surveyed, a total of 52% indi-
cated that pedestrian provisions were somewhat (21%), 
moderately (19%), or very relevant (12%) to their access 
management programs. Approximately 9% indicated that 
pedestrian provisions were minimally relevant, and 16% of 
the local agencies indicated that pedestrian provisions were 
not considered.

Program Barriers and Difficulties

State DOTs and local agencies were asked to indicate what 
barriers have been encountered in implementing access man-
agement within their agency. Figure 51 summarizes the results 
from the 45 state DOTs that responded to the entire survey.

As shown in Figure 51, political resistance is the most 
commonly encountered barrier to implementing access 
management among responding state DOTs (80%), followed 
by a lack of staff and resources (60%), and organization and 
institutional limitations (52%). 

Similarly, among local agencies, the most commonly 
encountered barrier is political resistance (49%), followed by 
a lack of staff and resources (21%), technical aspects (16%), 
and organizational and institutional limitations (14%).

FIGURE 51 Most commonly cited barriers to implementing access management at state DOTs (45 responses).
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debate that is left to the courts to decide and also limits 
what transportation improvements the state DOT can 
condition on an access permit. Legal issues sometimes 
arise when state DOT-funded improvement projects 
restrict or limit access to previously developed prop-
erties, or when roadway improvements make greater 
access more desirable, but less available. Costly 
legal actions sometimes result in less than desirable 
conditions.
Lack of vision•	 —The lack of a clear vision for what 
the state transportation system should look like con-
tributes to internal conflicts and inconsistencies in the 
application of access management at state DOTs.

Areas for Improvement

Approximately 71% of the 45 state DOTs responding to the 
entire survey indicated that changes were needed to make 
their program more effective, compared with only 40% of 
the 43 local agencies surveyed. Approximately 62% of state 
DOTs—compared with only 19% of local agencies—stated 
that changes were being planned or currently being imple-
mented. These findings suggest that, in general, state DOTs 
are perhaps more active (or more equipped to act) than local 
agencies in identifying and making changes to their access 
management programs. Figure 52 illustrates commonly cited 
areas for which programmatic improvements are needed, 
based on responses from the 45 state DOTs responding to 
the entire survey.

In addition, survey participants were asked what improve-
ments could be made to overcome the barriers noted previ-
ously. Funding, additional staff, and training and education 
were commonly cited as areas for improvement. Respon-
dents identified various points of consideration to improve 
the implementation and enhancement of access management 
programs, including the following:

Legislation•	 —Strong access management legislation 
provides the foundation for a successful access man-
agement program. This legislation can take the form 
of laws or amendments to the state administrative code 
that recognize the need for access management, iden-
tify the program goals and objectives, and summarize 
its benefits.
Institutional commitment•	 —Access management 
programs are most successful in cases in which the 
agency has institutional commitment to implement the 
program. Ideally, this would involve support from the 
very highest levels within the organization (e.g., direc-
tor, commissioner, and so on), down to the permit spe-
cialists and technicians who address access issues in 
their daily work. The commitment of the entire orga-
nization to access management ensures consistency in 
program implementation and presents a united front to 
resist external challenges.

align with access management. For these reasons, the 
education of elected officials is a key element of imple-
menting a successful access management program.
Staffing and funding limitations•	 —Many state DOTs 
indicated that their access management programs cur-
rently are limited in some manner by staffing and hir-
ing “freezes” (and even staffing reductions), as well as 
funding constraints. These situations leave relatively 
few staff members to review access permit applica-
tions, coordinate with local governments, and develop 
and implement corridor plans. Local agencies, par-
ticularly small cities and towns, often suffer from a 
lack of qualified staff. The lack of staff often results 
in a reactive, rather than proactive, approach to access 
management. 
No “home” for access management•	 —Good access 
management practices sometimes are undermined 
organizationally, because no single unit or group 
within the agency is responsible for, or deliberately 
committed to, leading the effort. A lack of centralized 
staff devoted to access management weakens the over-
all program.
Lack of education and training•	 —Education and 
training efforts are needed at various levels. Additional 
technical training is needed to help state DOT staff 
with the review of traffic impact studies, the process-
ing of access permits, and inspection-related matters, 
particularly on projects with complex access issues. 
Uninformed staff are more likely to make concessions 
that undermine program strength. Conversely, they 
are more likely to be less flexible in the application of 
access standards in situations in which some creativ-
ity and flexibility—and an understanding of broader 
policy goals and objectives—is warranted. When 
experienced staff members leave, their replacements 
experience a learning curve until they are fully trained. 
Additionally, the education of elected officials is criti-
cal in gaining program support.
Resistance by the development community•	 —The 
development community is often not in favor of access 
management unless they can directly influence pro-
gram development. Also, when concessions are made 
to a particular developer, a precedent is set such that 
the developer (and sometimes other developers) tends 
to expect the same at other locations, despite the fact 
that different conditions exist.
Lack of coordination with local governments•	 —A 
lack of coordination with local governments can lead 
to a critical disconnect between land use planning and 
transportation system planning. The ability to manage 
access and mitigate development impacts is compli-
cated by inadequate local street systems.
Legal issues•	 —Several state DOTs cited difficulties 
over home-rule attitudes and actions that tend to favor 
property owners. A lack of statewide legal authority 
leaves the concept of “reasonable access” a matter of 
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Education and training•	 —Access management 
training efforts can be initiated and maintained to 
educate new staff members and reach existing staff 
throughout an agency. In addition, elected officials 
and the development community need to be edu-
cated about the rationale and benefits behind access 
management.
Access committee•	 —One strategy that state DOTs can 
use to address access-related conflicts, and to lessen 
the effects of external political pressure, is to establish 
an internal committee or review panel that is charged 
with reviewing and ruling on difficult or controversial 
access-related issues that otherwise cannot be resolved. 
This committee could include an independent body of 
knowledgeable professionals (including representa-
tives from state DOTs, local agencies, and private enti-
ties) that falls outside the organizational framework of 
normal access permitting operations. Strong assistance 
from state officials and DOT upper management can 
support the committee’s decisions and resist external 
political pressures.
Statewide master plan•	 —A statewide plan that pro-
vides some land use controls at the state level may guide 
local land use and discourage land use actions that are 
contrary to the state’s access management program.

FIGURE 52 Commonly cited areas for needed program improvements (45 responses).

Access champion•	 —A person (or persons) can push the 
access management agenda within an agency. Ideally, 
these “champions” are people who are high-profile, 
energized, and empowered to make changes and with-
stand challenges faced by the political pressures.
Legal case history•	 —Court cases set the legal precedent 
for access management decisions in each state. State 
DOTs with a strong case history of winning court cases 
are more empowered in making future access-related 
decisions than those with a history of losing cases, which 
can undermine the authority of the state DOT.
Case studies•	 —Real-world case studies that clearly 
illustrate the benefits of access management are instru-
mental in convincing elected officials, state and local 
government officials, the development community, 
and other decision makers of its merits. Ideally, the 
case studies would highlight local access management 
projects with which the intended audience has some 
familiarity to reinforce the notion that access man-
agement principles apply to all roadways. Case stud-
ies could involve before-and-after studies of access 
management retrofit projects or safety and operational 
performance comparisons of corridors experiencing 
good access management planning relative to poorly 
managed corridors.



90 

Nearly all of the responding state DOTs identified the fol-
lowing as ideal elements of an access management policy 
or document: (1) access spacing standards, (2) authority to 
manage or deny access, (3) traffic impact analysis require-
ments, and (4) geometric design standards. 

FIGURE 53 Ideal elements of an access management policy or document (45 responses). 

In addition, survey respondents were asked to identify the 
elements of an ideal access management policy or document. 
Figure 53 summarizes the results of the responses to this 
question from among the 45 state DOTs responding to the 
entire survey.
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CHAPTER SIX

PROFILES OF CONTEMPORARY PRACTICES

Access Management: Transportation Policy Considerations 
for a Growing Virginia (92) that examined access manage-
ment implications in Virginia from the legal, planning, and 
engineering perspectives. Despite the noteworthy progress, 
Virginia lacked a political “champion” to advance and promote 
the program and to establish associated legislative authority.

Conditions changed by 2006, when the state highway sys-
tem in Virginia faced a fiscal crisis. The gas tax had not been 
raised since 1986, and revenue was insufficient to meet the 
needs for roadway construction. In addition, because Vir-
ginia law mandates using highway funds for maintenance 
first, construction funds were being diverted to address 
maintenance needs. These constraints were compounded 
by the fact that VDOT is responsible for maintaining nearly 
every roadway in the state (from freeways to local subdivi-
sion streets). Therefore, the state faced a critical challenge 
of how to fund increasing roadway construction and mainte-
nance projects without raising taxes. 

In response to this challenge, VDOT reached out to the 
Senate Finance and Transportation Subcommittees of the 
General Assembly in 2006, and made presentations to educate 
their members on the benefits of access management. These 
presentations focused on using access management as a tool 
to improve the vehicle-carrying capacity of the state highway 
system and to reduce the state’s capital costs for new roads and 
road widening projects by maximizing the use of the state’s 
existing highway infrastructure. Recognizing the cost-sav-
ings benefits of access management, the General Assembly 
directed VDOT to develop a legislative proposal for a com-
prehensive access management program for consideration by 
the 2007 General Assembly. This proposal authorized VDOT 
to create and implement statewide access management stan-
dards and regulations, with the recognition and support of the 
state legislature. The goals of the VDOT access management 
program were to achieve the following:

Reduce traffic congestion •	
Reduce fuel consumption and air pollution •	
Enhance public safety by reducing crash rates •	
Reduce the need for new highways and road widening •	
by maximizing the performance of existing highways
Preserve the public investment in new highways•	
Support economic development, while respecting •	
property owners’ rights to reasonable access

This chapter presents profiles of contemporary access man-
agement practices and highlights key aspects of how trans-
portation agencies develop and administer their access 
management programs. These profiles are noteworthy 
because they may be considered as state of the practice and 
have potential applicability elsewhere. They include specific 
examples of unique or innovative practices related to access 
management. The chapter reflects a range of dimensions 
involved with access management, including the legal basis, 
policy and program elements, implementation tools, and key 
technical areas. 

The profiles include the following:

Implementation of a Statewide Access Management •	
Program in Virginia
North Carolina DOT Strategic Corridors Initiative•	
ACS Development for Indiana DOT•	
Minnesota DOT’s Development and Access Permitting •	
Review Process 
Oregon DOT’s Automated Permit Database •	
(CHAMPS)
Louisiana DOTD’s TIS Policy and Process•	
Louisiana DOTD’s Approach to Implementing Access •	
Management 
Caltrans’ Equitable Share Responsibility Calculations•	
New Jersey DOT’s Vehicle-Use Limitations for •	
Nonconforming Lots
Transit-Related Trip-Generation Credits in the New •	
Jersey Access Code

IMPLEMENTATION OF A STATEWIDE ACCESS 
MANAGEMENT PROGRAM IN VIRGINIA

The access management program for the Virginia Department 
of Transportation (VDOT) began in the mid-1990s with efforts 
to develop a program within the department and to promote 
it externally (78). In 1995, the Traffic Engineering Division 
established an Access Management Committee, followed by 
an Education Awareness Program in 1997 that involved out-
reach presentations to public and private sector organizations 
across Virginia. The feedback obtained through surveys of 
participants at these presentations indicated strong support for 
access management. In addition, in 1998 the Virginia Trans-
portation Research Council prepared a document entitled 
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Establishing spacing standards for intersections, median •	
openings, and driveways
Encouraging shared driveways•	
Providing vehicle and pedestrian connections to adjacent •	
properties
Locating driveways a safe distance from the functional •	
area of intersections and interchange ramps
Achieving efficient progression through proper traffic sig-•	
nal spacing
Expanding the use of right-in/right-out driveways•	
Establishing corner clearance and driveway throat depths •	
Providing a process for exceptions to the regulations and •	
spacing standards
Encouraging the development of highway corridor AMPs•	

In 2008, the General Assembly adopted legislation to 
require the access management standards and regulations to 
be implemented in phases, starting with the state’s principal 
arterial network—including interstates, expressways, and 
other principal arterials, comprising 4,161 miles (6%) of all 
state roadways—beginning in July 2008. The second phase, 
in October 2009, extended the access management standards 
and regulations to the state’s 65,000 miles of minor arterials, 
collectors, and local streets.

Against the backdrop of the state’s fiscal crisis for highway 
funding, VDOT clearly benefited from implementing access 
management “at the right place at the right time.” The les-
sons learned in Virginia underscore the effectiveness of broad 
outreach and consensus-building among various public and 
private stakeholders, as well as the importance of educating 
elected officials and decision makers on how access manage-
ment can make more efficient use of state highway expen-
ditures. VDOT is optimistic that with continued legislative 
support, and the associated statutory authority now in place, 
Virginia’s access management program is well-positioned to 
resist potential conflicts and external challenges in the future.

NORTH CAROLINA DEPARTMENT OF 
TRANSPORTATION STRATEGIC CORRIDORS 
INITIATIVE

The North Carolina Strategic Highway Corridors (SHC) ini-
tiative (79) is a collaborative effort among the North Caro-
lina Department of Transportation (NCDOT), Department 
of Commerce, and Department of Environment and Natu-
ral Resources to preserve and maximize mobility and con-
nectivity on a core set of highway corridors throughout the 
state, by developing a long-range, consensus-based vision 
for each corridor to guide decisions related to funding, proj-
ect planning, design, driveway permit approvals, and local 
land use decisions. Adopted in September 2004, the pri-
mary purpose of the SHC initiative is to provide a network 
of high-speed, safe, and reliable roadways throughout the 

In 2007, an access management bill was submitted by 
Governor Timothy M. Kaine and approved unanimously 
by the Virginia House and Senate. This bill added statutory 
language to the Code of Virginia expanding the powers of 
VDOT with respect to their authority to manage access. 
These changes included the following:

Giving VDOT the ability to not only construct, improve, •	
and maintain the state highway system, but also to 
“preserve the efficient operation” of the system. 
Allowing access driveways affected by state high-•	
way construction or repair projects to be reviewed by 
VDOT and replaced in a manner that would ensure 
safe and efficient highway operations.
Developing and implementing design and spacing •	
standards for driveways, median openings, street inter-
sections, traffic signals, and turn lanes based on the 
federal functional classification.

To begin drafting statewide access management standards, 
VDOT formed an internal Technical Committee consisting of 
staff representing a broad range of disciplines throughout the 
department, including the Central Office divisions, regions, 
districts, residencies, as well as the Virginia Transportation 
Research Council. A detailed literature review was conducted 
of other states’ access management standards to inform the 
development of the Technical Committee’s first draft of 
access management regulations and standards. In addition, 
VDOT formed a Policy Advisory Committee—consisting of 
representatives from local government, development, envi-
ronmental, and transportation engineering organizations, as 
well as VDOT management and the Office of the Secretary 
of Transportation—to obtain feedback and guide the develop-
ment of the standards and regulations. 

Furthermore, to ensure a broad outreach for public input, 
VDOT encouraged the public to provide comments on the 
proposed regulations and standards via an e-mail form on 
the agency website, through the mail, and in person at pub-
lic hearings. News releases on the public input opportunities 
were prepared for wide distribution to various media sources 
throughout the state, including 13 newspapers and 50 media 
outlets. The draft standards and regulations developed by 
the VDOT Technical Committee and the Policy Advisory 
Committee were refined based on more than 250 pub-
lic comments. At least for proposed statewide regulations 
and standards, e-mail was the most popular and productive 
means for gaining public involvement. 

In late 2007, the Policy Advisory Committee revised the 
access management standards and regulations, and sub-
mitted their recommendations to the commissioner. The 
standards and regulations were approved and published in 
December 2007 and took effect in July 2008. They included 
the following key elements:
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Assessing what can be accomplished within the existing •	
framework
Establishing agreement on recommendations and imple-•	
mentation approach
Improving stakeholder understanding about access •	
management

As part of the study, INDOT’s Statewide Mobility Cor-
ridor hierarchy, shown in Figure 54, was used to develop an 
ACS for all state highways in Indiana.

As part of this effort, ACS from numerous state DOTs 
were examined within the context of the INDOT Statewide 
Mobility Corridor hierarchy. An initial ACS was drafted 
and subsequently refined through several reviews by a Study 
Advisory Committee composed of key staff from INDOT’s 
central and district offices, as well as representatives from 
FHWA and various Indiana MPOs and counties.

Table 20 provides an overview of INDOT’s ACS. The ACS 
uses INDOT’s Statewide Mobility Corridor hierarchy as the 
primary basis for a tiered system of access categories. (Because 
interstate highways and freeways are of the highest level of 
importance and are fully access controlled, they represent the 
highest category within the ACS. Spacing criteria for these 
roadways are established in other sources such as the INDOT 
Roadway Design Manual and AASHTO’s “Green Book.”)

Tiers 1 and 2 of the ACS include all “Statewide Mobil-
ity Corridors” and “Regional Corridors,” respectively, on 
the INDOT highway system. Tier 3 of the ACS includes all 
“Local Access Corridors” on the INDOT highway system. 
Because these “Local Access Corridors” serve a mobility 
function and accommodate some through-traffic volume, 
the term “Sub-Regional Corridors” has been used for Tier 3 
roadways in the INDOT ACS.

In the classification system, Statewide Mobility Corridors 
(Tier 1), Regional Corridors (Tier 2), and Sub-Regional Cor-
ridors (Tier 3) are each subdivided into two subcategories 
(Type A and Type B) that reflect distinct variations within 
each of these Tiers. For all three tiers, the Type A distinc-
tion applies exclusively to multilane roadways, and the Type 
B distinction applies exclusively to two-lane roadways. The 
purpose for this distinction was to reflect the unique charac-
teristics associated with two-lane roadways, which constitute 
approximately 76% of Indiana’s state highway network.

A summary of the key differences in the signalized intersec-
tion spacing guidelines for the three tiers is shown in Table 21.

As shown in Table 21, the ideal spacing guideline for sig-
nalized intersections on all tiers of the state highway system is 
0.5 mi in most cases. The 0.5 mi spacing typically accommo-
dates progression speeds ranging between 30 mph and 60 mph, 
depending on the length of the signal cycle that is selected. For 

state. The initiative promotes environmental stewardship 
by maximizing the use of existing facilities to the extent 
possible, and fosters economic prosperity through the quick 
and efficient movement of people and goods. The initiative 
offers NCDOT, partnering agencies, and other stakeholders 
an opportunity to consider a long-term vision when making 
land use decisions, as well as design and operational deci-
sions on the highway system.

Implementation of the SHC initiative focuses on six areas: (1) 
Education, (2) Long-Range Planning, (3) Project Planning and 
Design, (4) Land Use, (5) Corridor Protection, and (6) Drive-
way Permits and Traffic Signals. Access management and the 
purchase of access rights are identified as key strategies under 
Corridor Protection. In addition, under Driveway Permits and 
Traffic Signals, alternative solutions to traffic signals and drive-
way consolidation and sharing are highly encouraged.

As part of the SHC initiative, four Facility Types—Free-
ways, Expressways, Boulevards, and Thoroughfares—and 
associated Control of Access Definitions were developed 
to create a set of understandable and consistent definitions 
for all roadways for NCDOT and its partners to use in the 
planning, design, and operations processes. The defini-
tions are based primarily on the function of the roadway, 
level of mobility and access, and whether the facility has 
traffic signals, driveways, or medians. These definitions 
were developed from a committee composed of members 
from FHWA and NCDOT’s Traffic Engineering, Highway 
Design, Project Development, and Transportation Plan-
ning branches. Table 19 shows a comparison of NCDOT 
facility types.

DEVELOPMENT OF ACCESS CLASSIFICATION SYSTEM 
FOR INDIANA DEPARTMENT OF TRANSPORTATION 

In 2004, the Indiana Department of Transportation (INDOT) 
initiated the Indiana Statewide Access Management Pro-
gram (81) to develop and begin implementing an access 
management strategy to support INDOT’s Long-Range 
Transportation Plan and implementation of its Statewide 
Mobility Corridor Concept. The study involved a review of 
INDOT’s existing access management process to identify its 
limitations, as well as opportunities for its refinement. The 
following key project issues were addressed in the study:

Crafting a pragmatic approach to access management •	
that fit Indiana’s conditions
Reflecting the diversity of transportation conditions in •	
Indiana
Addressing Indiana’s institutional and policy •	
environment
Explaining the benefits of access management •	
enhancements
Drawing creatively from lessons learned in other states•	
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The spacing guidelines for unsignalized intersections 
and driveways are based on AASHTO stopping sight dis-
tances, and are a function of speed, irrespective of tier. The 
decision-making process with respect to the application of 
the access spacing guidelines may consider existing and 
projected future traffic volumes and the type of environment 
(built-up, intermediate, suburban, and rural areas). In gen-
eral, greater flexibility is needed for lower speed roadways 
in built-up areas. 

state highways with posted speeds of 40 mph or less that are 
located in built-up urban areas, a 0.25 mi spacing guideline 
applies. The 0.25 mi spacing typically accommodates progres-
sion speeds ranging between 15 mph and 30 mph, depending 
on the length of the signal cycle that is selected. 

In cases in which the signal spacing guidelines cannot 
be met, a deviation may be allowed, provided a minimum 
acceptable bandwidth criterion can be met. This minimum 
acceptable bandwidth criterion varies depending on the tier 
of the state highway system and the location of the highway 
in either an urban or rural area.

TABLE 19

NORTH CAROLINA DOT FACILITY TYPES COMPARISON CHART 

Freeways Expressways Boulevards Thoroughfares

Functional Purpose High Mobility, Low 
Access

High Mobility, Low to 
Moderate Access

Moderate Mobility, Low to 
Moderate Access

Moderate to Low Mobil-
ity, High Access

AASHTO Design 
Classification

Interstate or  
Freeway

Arterial Arterial or Collector Collector or local

Posted Speed Limit 55 mph or greater 45 mph to 60 mph 30 mph to 55 mph 25 mph to 55 mph

Control of Access Full Limited or Partial Limited or Partial None

Traffic Signals Not Allowed Not Allowed Allowed Allowed

Driveways Not Allowed

Limited Control of Access - 
Not Allowed

Partial Control of Access - 
One Driveway Connection 
per Parcel; Consolidate and/
or Share Driveways and 
Limit Access to Connecting 
Streets or Service Roads, 
Restrict to Right-in/ 
Right-out

Limited Control of Access - 
Not Allowed

Partial Control of Access-one 
Driveway Connection per 
Parcels Consolidate and/or 
Share Driveways and Limit 
Access to Connecting Streets 
or Service Roads; Restrict to 
Right-in/Right-out

Allowed with Full Move-
ments; Consolidate or 
Share Connections, if 
possible

Cross-Section 
Minimum 4 Lanes 
with Median

Minimum 4 Lanes with 
Median

Minimum 2 Lanes with 
Median

Minimum 2 Lanes; No 
Median; Includes Facili-
ties with Two Way Left 
Turn Lane

Connections

Provided only at inter-
changes; All Cross 
Streets are Grade-
Separated

Provided only at inter-
changes for Major Cross 
Streets and At-Grade Inter-
sections for Minor Cross 
Streets; Use of Acceleration 
and Deceleration Lanes for 
At-Grade

At-Grade Intersections for 
most Major and Minor Cross 
Streets (Occasional Inter-
change at Major Crossing); 
Use of Acceleration and 
Decelerations Lanes

Primarily At-Grade 
Intersections

Median Crossovers

Public-use Crossovers 
Not Allowed; U-turn 
Median Openings for 
Use by Authorized 
Vehicles only when 
Need is Justified

Allowed; Alternatives to 
All-Movement Crossovers 
Encouraged; Minimum 
Spacing between All Move-
ment Crossovers is 2000 feet 
(posted speed limit of greater 
than 45 mph) or 1200 feet 
(posted speed limit of 45 
mph or less) 

Allowed; Minimum Spacing 
between All-Movement 
Crossovers is 2000 feet 
(posted speed limit of 
greater than 45 mph) or 
1200 feet (posted speed limit 
of 45 mph or less) 

Not Applicable

Source: Facility Type & Control of Access Definitions (80, p. 8). 
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TABLE 20

OVERVIEW OF INDOT ACCESS CLASSIFICATION SYSTEM

Level of 
Importance/ 

Access Category Type Traffic Function Design Standards

Interstate Highways 
and Freeways

 Accommodates high-speed, high-volume, and long-
distance through traffic for interstate, intrastate, or 
intercity travel. Also can provide a major connec-
tion between suburban areas and metropolitan 
centers.

Multi-lane roadways with full access-control. 
Access via interchanges only (no direct private 
access to abutting properties allowed). All road-
ways are multi-lane and median-controlled/divided. 
At-grade intersections and access driveways not 
permitted under any circumstances. Interchange 
spacing is in accordance with the INDOT Roadway 
Design Manual.

Tier 1: Statewide 
Mobility Corridor

A

Provides connections to major metropolitan areas 
within the State and to neighboring states. Provides 
accessibility to cities and regions around the state. 
Accommodates high-speed and long-distance trips. 
Can accommodate heavy commercial vehicle traf-
fic. Includes most rural non-Interstate routes on the 
Principal Arterial System.

Includes all multi-lane roadways. Access generally 
occurs only at interchanges or at-grade public street 
intersections. Some movements at public street inter-
sections may need to be restricted based on existing 
and projected operating conditions and intersection 
spacing. Private access to abutting properties is not 
allowed, unless property has no reasonable alterna-
tive access (via joint-use driveways or frontage 
roads) or opportunity to obtain such access.

B
Same traffic function as Tier 1, Type A. Generally 
provides key rural connections between metropoli-
tan areas.

Includes only 2-lane roadways. Access generally 
only occurs via at-grade public street intersections. 
Some movements at public street intersections may 
need to be restricted based on existing and projected 
operating conditions and intersection spacing. Private 
access to abutting properties is not allowed, unless 
property has no reasonable alternative access (via 
joint-use driveways or frontage roads) or opportunity 
to obtain such access.

Tier 2: Regional 
Corridors

A

Provides connections to smaller cities and regions, 
feeds traffic to the Statewide Mobility Corridors, 
and provides for regional accessibility. Accommo-
dates moderate to high-speed traffic, medium dis-
tance trips, and moderate volumes of through traffic 
and commercial vehicle traffic. Can accommodate 
local heavy traffic volumes.

Includes all multi-lane roadways. Generally median-
controlled/divided. Public street connections occur at-
grade. Private access to abutting properties is allowed. 
Full movements and signalization are allowed for pub-
lic street connections and “commercial major” drive-
ways only. All other private driveways are limited to 
unsignalized, right-in/right-out (median-controlled) 
access, with left-turns allowed conditionally subject to 
INDOT review and approval.

B Same traffic function as Tier 2, Type A.

Includes only 2-lane roadways. Public street connec-
tions occur at-grade. Private access to abutting proper-
ties is allowed. Full movements are allowed at all pri-
vate driveways, with the exception of access 
driveways located within 300 feet of an existing (or 
potential future) signalized intersection which must be 
right-in/right-out (with left-turn access allowed condi-
tionally subject to INDOT review and approval). Sig-
nalization is allowed for public street intersections and 
“commercial major” driveways only.

Tier 3: Subregional 
Corridors

A

Typically provides access to local residences and 
businesses in rural areas and small towns. Accom-
modates moderate to low speed traffic, short dis-
tance trips, and moderate local traffic volumes.

Includes all multi-lane roadways. Public street con-
nections occur at-grade and may be signalized. 
“Commercial major” driveways may also be signal-
ized. Full movements are allowed at public street 
intersections and all private access driveways.

B Same traffic function as Tier 3, Type A.

Includes only 2-lane roadways. Public street connec-
tions occur at-grade and may be signalized. “Com-
mercial major” driveways may also be signalized. 
Full movements are allowed at public street intersec-
tions and all private access driveways.

Source: Access Management Guide (83, Table 3-1, p. 29).
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The INDOT ACS provides the following access spacing 
and design details for all three tiers:

Type of access permitted (at-grade intersection, pri-•	
vate driveway)
Traffic movements allowed (full movements, right-in/•	
right-out only)
Traffic control devices permitted (traffic signal, stop •	
sign)
Spacing criteria for public intersections and driveways•	

MINNESOTA DEPARTMENT OF TRANSPORTATION’S 
DEVELOPMENT AND ACCESS PERMITTING REVIEW 
PROCESS 

Figure 55 identifies the development and access permitting 
process used by the Minnesota Department of Transpor-
tation (MnDOT) (84, pp. 2–3). The access review process 
begins the same way, whether reviewing a development plan 
or a permit application for a public street connection or pri-
vate driveway. For development plans, the process ends with 
comments to the local government unit (LGU). For permit 
applications, the process continues through the completion 
of the access connection. As shown in Figure 55, three major 
phases each involve several steps: 

FIGURE 54 INDOT statewide mobility corridor hierarchy. Source: INDOT 2030 Long Range Transportation Plan 
(82, Chapter 6, Figure 6-2, p. 78).
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Phase 1—General Development and Access Review:•	  
During the first phase of the review, MnDOT staff is 
initially contacted and gathers information related to 
the proposed development or access request. The devel-
opment plan or access request is evaluated against the 
guidelines and considerations in Chapter 3 of MnDOT’s 
Access Management Manual (i.e., “Guidelines for 
Public Street and Driveway Connections”) and 
MnDOT prepares recommendations. When reviewing 
development plans, the review process ends when the 
official comments are submitted to the LGU.
Phase 2—Permitting Process:•	  During the second 
phase, MnDOT determines the conditions specific 
to an access permit, establishes the amount for the 
deposit, and issues the permit.
Phase 3—Construction, Inspection, and Release of •	
Deposit: During the last phase, the applicant constructs 
the access, MnDOT inspects it, and when it is con-
structed in accordance to the conditions of the access 
permit, MnDOT returns the deposit and closes the file.

MnDOT’s Access Management Manual highlights the 
importance of the following key principles in the develop-
ment review and permitting process:

Address Access Early•	 —Every effort should be made to 
address access as early as possible, while the greatest num-
ber of options remains available. As development decisions 
are made, they may preclude the LGU or developer from 
later implementing the best access option for the site.
LGUs Are Partners in Access Management•	 —Because 
they have the authority to develop the local street network, 
approve development plans, and require access-related 
improvements, the LGU plays a key role in determining 
where development occurs, how access is provided, and 
what highway improvements will be made.
Access Review Is an Iterative Process•	 —MnDOT 
guidance is written as though the review process was 
linear, but access reviews are an iterative process. It 
will often be necessary to contact the LGU or property 
owner more than once and to consider more than one 
option for providing access to a particular property.

TABLE 21 

SUMMARY OF KEY DIFFERENCES IN SIGNALIZED INTERSECTION SPACING GUIDELINES BY TIER OF INDIANA 
ACCESS CLASSIFICATION SYSTEM

Tier Ideal Signalized Intersection Spacing Guidelinea

Minimum Acceptable Bandwidth for Deviation from Ideal 
Signalized Intersection Spacing

Urban Rural

1A and 1B 0.5 mi 45% 50%

2A and 2B 0.5 mi 40% 45%

3A and 3B 0.5 mi 35% 40%

Source: Access Management Guide (83, Table 3-2, p. 30).
Note: A 0.25 mi spacing guideline applies to all state highways with speeds ≤ 40 mph located within a built-up urban area, regardless of tier.

FIGURE 55 Minnesota DOT development and access 
permit review process. Source: Access Management 
Manual (84, Chapter 4, p. 4).
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Prioritize Efforts•	 —The level of effort given to a par-
ticular review should be commensurate with the safety 
and mobility impacts of the access. Access related to 
higher-volume development, and access to high-volume 
arterials and interregional corridors, should be given 
the greatest degree of analysis in search of the best 
alternative. The greatest scrutiny should be given to 
access that has the greatest potential to affect highway 
safety and mobility. For this reason, low-volume access 
and access to lower-order roads generally receives a 
more routine evaluation.
Permit Conditions Must Be Legally Defensible and •	
Enforceable—While the best access option will vary 
with each specific situation, all decisions must be based 
in MnDOT’s legal authority to regulate access, consti-
tutional protections of property rights, and the consis-
tent application of guidelines. All conditions imposed 
by regulatory permit must be enforceable. The LGU or 
applicant must have the reasonable ability to comply 
with all conditions of a permit.

OREGON DEPARTMENT OF TRANSPORTATION’S 
AUTOMATED PERMIT DATABASE (CHAMPS)

The Oregon Department of Transportation (ODOT) has 
developed and implemented a statewide online access per-
mit database called CHAMPS (Central Highway Approach/
Maintenance Permit System) for use by ODOT permit spe-
cialists (85). The purpose of CHAMPS is to consistently 
manage the application and permit records and processes 
used by ODOT permit specialists located across the state. 
Through ongoing inventory and permitting activity, each 
approach road and driveway connecting to the state highway 
system—including those that existed before the permitting 
process was implemented, and those constructed as part of 
a private development or an ODOT construction project—
are recorded and tracked in CHAMPS. Through an exten-
sive array of capabilities and features, the CHAMPS system 
enhances uniformity in the permit application, review, and 
approval process. Figure 56 shows one of the main CHAMPS 
windows. 

Individuals or entities desiring access to a state highway 
must submit an “Application for State Highway Approach” 
to an ODOT District Office. The District Office reviews 
the application and notifies the applicant of any additional 
documents required to continue the application process. 
Once ODOT approves a completed application, including 
construction drawings and plans, it issues a “Preliminary 
Construction Specification,” if construction is required. 
The applicant reviews the specifications document, signs 
the document, and returns it to the District Office with 
proof of liability insurance and bond or cash deposit. Once 
ODOT receives these documents, it issues the “Permit to 

Construct a State Highway Approach.” After construction 
of the approach, ODOT inspects it and, if approved, issues 
a “Permit to Maintain, Operate and Use a State Highway 
Approach.” The CHAMPS database is used by ODOT per-
mit specialists to assist in the daily organization and man-
agement of these activities.

The master CHAMPS database resides on ODOT’s cen-
tral application server, and can be accessed locally by ODOT 
permit specialists (and other authorized ODOT staff) from 
their desktop workstations through the agency’s intranet. 
The CHAMPS system allows permit specialists to complete 
the following:

Initiate, deny, or void new access permit applications •	
Open, view, update, and save existing “in-process” •	
permit applications
Identify and update permit review and approval status •	
Record the results of field inspections•	
Amend or cancel existing permits•	
Generate formal letters for typical access-related •	
actions using standardized templates
Issue new permits to applicants•	

Figure 57 shows the Application/Permit Window from 
the CHAMPS database.

CHAMPS allows users to search the database for indi-
vidual access permits, or groups of permits, using specific 
screening criteria such as highway number, applicant name, 
or permit specialist name. Summary reports can be prepared 
and printed.

LOUISIANA DEPARTMENT OF TRANSPORTATION AND 
DEVELOPMENT’S TRAFFIC IMPACT STUDY POLICY 
AND PROCESS 

The TIS policy (see Figure 58) developed by the Louisi-
ana Department of Transportation and Land Development 
(LADOTD) was developed to ensure that requests for new 
access are evaluated in a consistent manner by using objec-
tive data to facilitate decision making (87). 

The policy applies to requests for access associated with 
new businesses and subdivisions (and incremental additions, 
if the addition was not part of the full build-out) or any devel-
opment that will generate more than 100 additional peak hour–
peak direction trips. The policy does not apply to requests 
for access to interstates, freeways, expressways or any other 
controlled access facilities, or to individuals requesting sin-
gle-family residential access. The TIS is intended to provide 
developers and the department with the information needed 
to make sound traffic management decisions regarding opera-
tions and safety. The TIS process is as follows:
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FIGURE 56 Example of main CHAMPS window. Source: CHAMPS User Guide, Version 2.11 (86, p. 9).

FIGURE 57 CHAMPS application/permit window. Source: CHAMPS User Guide, Version 2.11 (86, p. 58).
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FIGURE 58 Cover of Louisiana DOTD traffic impact study 
policy. Source: Louisiana Department of Transportation and 
Development.

Preapplication meeting•	 —During the preliminary site 
layout stage (before the developer’s request for an access 
permit), the applicant meets with the District Office (dis-
trict traffic operations engineer and district permit special-
ist) to discuss whether a TIS is needed, and if so, what are 
the department’s expectations and standards. The applicant 
is requested to provide a projection of the site’s trip genera-
tion. A preapplication meeting is required for any proposed 
development that may require access onto a state highway, 
or is located within 0.25 mi of a state highway and may 
generate traffic on the state highway. If a TIS is determined 
to be needed, the district traffic operations engineer will 
inform the headquarters traffic impact engineer of the 
requirement, and District Office staff will provide the 
applicant with the roadway classification and access clas-
sification. The applicant may be required to conduct traffic 
counts or use traffic counts provided by the department.
Preparation of a TIS•	 —According to the policy, the 
TIS must be prepared by a currently licensed engineer 
(or qualified person under the supervision of a licensed 
engineer) and must be sealed by the engineer. The TIS 
should include the following items, at a minimum:

Executive Summary1. 

Table of Contents2.  (including List of Figures and List 
of Tables)

Introduction,3.  including the following: 
Description of the proposed development –
Location of the project –
Site plan, including all direct or indirect access to  –
state highways 
Circulation network, including all direct or indirect  –
access to state highways 
Land use and zoning –
Sequence of construction including proposed dates  –
of project (phase) completion
Project sponsor and contact person –
References to other traffic impact studies –
Summaries of alternative site configurations that  –
were evaluated

Traffic Information4. , including the following:
Clearly stated assumptions. –
Existing morning and afternoon peak-period traffic  –
volumes of the adjacent street. Some developments 
have peak traffic time periods that differ from the 
peak period of the adjacent street. In this case, in addi-
tion to the morning and afternoon peak periods of the 
adjacent street, existing traffic counts taken during 
the peak traffic time periods of the proposed devel-
opment must also be taken. All traffic counts will 
include turning movements, existing roadway geom-
etry, including storage lengths, and traffic controls.
Existing plus generated morning and afternoon peak- –
period traffic volumes of the adjacent street and—if the 
development has a peak time period different than the 
adjacent street—the peak period of the traffic genera-
tor (including turning movements) without roadway 
improvements. Existing roadway geometry, including 
storage lengths and traffic controls are used.
Existing plus generated morning and afternoon  –
peak-period traffic volumes of the adjacent street and 
the peak period of the generator (including turning 
movements) with proposed roadway improvements, 
and proposed roadway geometry, including storage 
lengths, and traffic controls.
Project trip generation, including references. –
Project-generated trip distribution and assignment.  –
Level-of-service (LOS) and warrant analyses— –
existing conditions, cumulative conditions, and 
full build of general plan conditions (for all peak 
periods).

Conclusions and recommendations5. , including the 
following:

LOS and appropriate Measure of Effectiveness  –
(MOE) data, such as delay time, in accordance with 
the latest version of the Highway Capacity Manual, 
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of affected facilities with and without mitigation 
measures.
Mitigation phasing plan, including dates of pro- –
posed mitigation measures.
Responsibilities for implementing mitigation  –
measures.
Cost estimates for mitigation measures and financ- –
ing plan.

Appendixes6. 
Description of traffic data and how data were  –
collected.
Description of methodologies and assumptions used  –
in analyses.
Worksheets used in analyses (i.e., signal warrant,  –
LOS, traffic count information, etc.).

Review process•	 —Either an independent review of 
the TIS by the district traffic operations engineer or 
a joint review, also involving the headquarters traffic 
impact engineer, is conducted. This may be an iterative 
process with the applicant, and may require multiple 
submittals until the applicant proposes mitigation mea-
sures acceptable to the department. The department 
may take one of the following actions:

Indicate that additional improvements—such as turn  –
lanes, intersections, a frontage road, shoulder(s), 
signal(s), and channelization islands—will be 
required. The applicant is required to incorporate 
these improvements into the plans and resubmit 
them for review.
Approve the TIS and issue a letter of compliance to  –
the applicant.
Deny the TIS. If denied, no further reviews are  –
made. The applicant may file an appeal or resub-
mit a request for a new review based on a different 
proposal.

Appeal process•	 —When the applicant and the dis-
trict traffic operations engineer or headquarters traf-
fic impact engineer disagree regarding the decision 
reached during the review process, the developer may 
appeal to the Administrative Review Committee. The 
committee shall be composed of representatives of the 
following divisions within the LADOTD: 

Maintenance Division  –
Legal Division  –
Office of the District Traffic Operation Engineer  –
(office of particular district in which the develop-
ment is located, nonvoting) 
Traffic Engineering Division (the headquarters traf- –
fic impact engineer shall not be a voting member if 
the TIS was reviewed jointly with the district traffic 
operations engineer (in this case, another employee of 
the Traffic Engineering Division will become a voting 
member of the Administrative Review Committee)

The committee, pursuant to a majority vote, may arbitrate 
and resolve disputes that arise during the review process and 
grant or deny relief to appealing parties. The appealing party 
must bring his or her complaint before the Administrative 
Review Committee no later than 30 days after notification 
of decision by the department. The Administrative Review 
Committee will convene in a timely fashion to review all 
appeals that are filed. The Administrative Review Commit-
tee will give due notice of the meeting time and place to 
those filing the appeal and will render a decision of its action 
within 14 days of its meeting. The party appealing the deci-
sion shall submit the written reason for the appeal along with 
the appropriate exhibits to the LADOTD, Traffic Engineer-
ing Development Section. Such submittal must be received 
at least 14 days before the Administrative Review Commit-
tee meeting. Failure to submit an appeal in a timely manner 
shall constitute a denial of the administrative appeal.

LOUISIANA DEPARTMENT OF TRANSPORTATION AND 
DEVELOPMENT’S APPROACH TO IMPLEMENTING 
ACCESS MANAGEMENT

The state of Louisiana has taken a unique approach to 
implementing access management. The political climate in 
Louisiana is difficult for passing new legislation. Because 
new policies proposed by LADOTD are frequently met 
with political opposition, the LADOTD has chosen to pur-
sue access management by introducing several components 
individually over time. 

For nearly 2 years, individual policy memoranda that pro-
vide provisions for various restrictions—including median 
opening spacing, signal spacing, signal timing, and round-
abouts—have been written and approved. These memoranda 
are the first components of a greater access management 
implementation strategy being undertaken by the LADOTD. 
As part of the development of each memorandum, LADOTD 
traffic staff from throughout the state were asked to review 
and comment on the drafts, to solicit input, and to proactively 
address any potential issues identified by staff. In addition, 
an administrative rule was passed that requires the submittal 
of a TIS in certain situations. 

Louisiana’s “Driveway Rule”—a law that specifies the 
processes for gaining access to state roadways, and defines 
the constraints of that access—currently is in draft form and 
still under development. This has been the most controver-
sial of all policies in the access management realm, but also 
is the most needed. The LADOTD current policy regard-
ing driveway connections makes corridor preservation and 
access management difficult. The new rule now refers to 
“access connections,” rather than driveways, to fully encom-
pass all new connections, including residential subdivision 
roads. In writing the rule, references were made to other 
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access management–related policies and memoranda. Once 
enacted, this rule will form the core of the LADOTD AMP. 

The LADOTD contracted with the University of South 
Florida’s Center for Urban Transportation Research to con-
duct a thorough study of the state of the practice of access 
management in Louisiana. The study was recently com-
pleted and has helped LADOTD formulate a plan of action 
for moving forward with the development of additional 
access management policies. 

The most important element of developing a plan in this 
way has been consistency. It is important that terminology, as 
well as related policy, remain consistent across all documents, 
memoranda, and rules. These individual parts soon will be 
combined into a single document—the LADOTD AMP—
and it is imperative that these components fit well together.

These individual undertakings are tools being developed 
for a comprehensive access management toolbox. The order 
in which they have been developed largely has been based 
on the specific needs by the LADOTD staff to address pre-
dominant issues currently being faced by the department. 
The approach is intended to be largely proactive. Although 
it generally is more difficult and costly to ameliorate exist-
ing problem areas (i.e., poor driveway locations and median 
openings, and so on), it is considerably easier to prevent 
future occurrences of the same. 

With each of the elements in place, the LADOTD antici-
pates a comprehensive AMP that will aid in the preserva-
tion of the investments made in the state’s roadway system, 
increase highway capacity, and reduce the risk of crashes, 
thus providing for a state highway system that affords motor-
ists a faster, safer, and more pleasant traveling experience.

CALIFORNIA DEPARTMENT OF TRANSPORTATION’S 
EQUITABLE SHARE RESPONSIBILITY CALCULATIONS

Appendix B of the Guide for the Preparation of Traffic Impact 
Studies (88), published by the California Department of Trans-
portation (Caltrans) in December 2002, includes a methodol-
ogy for calculating the equitable share of mitigation costs for 
proposed developments. As stated in the guide, the methodol-
ogy is neither intended as, nor does it establish, a legal standard 
for determining equitable responsibility and cost of a project’s 
traffic impact. Rather, the intent is to provide the following:

A starting point for early discussions to address traffic •	
mitigation equitably (Equation 1).
A means for calculating the equitable share for mitigat-•	
ing traffic impacts (Equation 2).
A means for establishing rough proportionality •	
(Equation 3).

Equations 1, 2, and 3 are used in the following situations:

A project has impacts that do not warrant mitigation •	
immediately, but their cumulative effects are signifi-
cant and will require mitigating in the future.
A project has an immediate impact and the lead agency •	
has assumed responsibility for addressing operational 
improvements.

The equations are not intended for circumstances in which 
a project proponent will be receiving a substantial benefit 
from the identified mitigation measures. In these cases (e.g., 
midblock access and signalization to a shopping center), the 
development project should take full responsibility for pro-
viding the necessary infrastructure.

Equation 1: Equitable Share Responsibility 

P  
T

TB TE
 (1)

Where:

P = The equitable share for the proposed project’s traffic 
impact.

T = The vehicle trips generated by the project during the 
peak hour of adjacent state highway facility in vehicles per 
hour (vph).

TB = The forecasted traffic volume on an impacted state 
highway facility at the time of general plan build-out (e.g., 
20-year model or the furthest future model date feasible), 
vph.

TE = The traffic volume existing on the impacted state 
highway facility plus other approved projects that will gen-
erate traffic that has yet to be constructed or opened, vph. 
(Note: TE < TB).

Equation 2: Equitable Cost

C = P(Cr) (2)

Where:

C = The equitable cost of traffic mitigation for the pro-
posed project ($, rounded to nearest 1,000 dollars).

P = The equitable share for the project being considered 
(from Equation 1).

CT = The total cost estimate for improvements necessary 
to mitigate the forecasted traffic demand on the affected state 
highway facility in question at general plan build-out ($).
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Once the equitable share responsibility and equitable cost 
has been established on a per trip basis, these values can be 
utilized for all projects on that state highway facility until the 
forecasted general plan build-out model is revised. If the per 
trip cost is not used for all subsequent projects, then Equa-
tion 3 is used to determine the costs for individual project 
impact and will require some additional accounting.

Equation 3: Proportionality

C = P(CT – Cc) (3)

Where:

C = Same as Equation 2.

P = Same as Equation 2.

CT = Same as Equation 2.

CC = The combined dollar contributions paid and com-
mitted before the current project’s contribution. This is nec-
essary to provide the appropriate cost proportionality. 

Example: For the first project to affect the state highway 
facility in question, CC would be equal to zero. For the second 
project, however, C would equal P2(CT – C1), and for the third 
project, C would equal P3[CT – (C1 + C2)], and so on until 
build-out or the general plan build-out was recalculated.

NEW JERSEY DEPARTMENT OF TRANSPORTATION’S 
VEHICLE-USE LIMITATIONS FOR NONCONFORMING 
LOTS

In New Jersey, permit applicants seeking access to a state 
highway are subject to the driveway spacing requirements 
set forth the State Highway Access Management Code (89). 
A property that does not conform to the required access 
spacing as defined in the code is referred to as a “noncon-
forming lot” and is subject to vehicle-use limitations (i.e., 
a maximum allowable trip-generation limit). The formulas 
to calculate the vehicle-use limits for lots in urban and rural 
areas are as follows:

For urban areas:

V  50    A  100(2S)2
(LR)2

 (4)

For rural areas:

V  50    A  70(2S)2
(LR)2  (5)

Where:

V = Permissible peak-hour vehicular trips (total to and 
from lot).

L = Left distance between the lot centerline and the cen-
terline of the next adjacent non single-family residential lot 
(Lmax = S).

R = Right distance measured similar to “L” above (Rmax 
= S).

S = Spacing distance, based on posted speed.

A = Area of the lot expressed in acres (for urban areas: 
Amax = 3.0 acres, and for rural areas: Amax = 2.0 acres).

Based on Equations 4 and 5, the number of permissible 
peak-hour vehicular trips for lots in urban areas ranges from 
a minimum of 50 trips to a maximum of 350 trips. For rural 
areas, the number of permissible trips ranges from a minimum 
of 50 trips to a maximum of 190 trips. These peak-hour trip 
limits apply only to properties seeking access to the New Jer-
sey state highway system that cannot meet the required spac-
ing identified in the Highway Access Management Code.

TRANSIT-RELATED TRIP-GENERATION CREDITS IN 
THE NEW JERSEY ACCESS CODE

In 2004, the New Jersey Department of Transportation 
(NJDOT) initiated the New Jersey Access Code Reevaluation 
Study (ACRS) to assess the relationship between the New Jer-
sey State Development and Redevelopment Plan (SDRP) and 
the State Highway Access Management Code to recommend 
modifications to the code that would strengthen implemen-
tation of SDRP policies and the governor’s executive orders 
on smart growth (90). The ACRS examined a wide range of 
issues arising from the state’s second SDRP adoption in March 
2001, and recommended a variety of modifications to the 
code to facilitate implementation of smart growth principles 
and the SDRP. Outcomes of the study included the enhance-
ment of existing intradepartmental procedures and programs 
designed to ensure that the code and its outcomes are consis-
tent with the principles of smart growth, and improvement of 
code provisions to better assist counties, municipalities, and 
private developers with achieving smart growth objectives. 

As part of the ACRS, a methodology was developed by the 
project team to estimate appropriate transit-related trip-gen-
eration credits for use in traffic impact studies for medium- 
to large-size residential, office, and industrial developments 
that are expected to benefit from a proximity to bus and rail 
transportation. This action is envisioned to promote devel-
opment in and around rail stations and major bus stops, and 
is consistent with the New Jersey State Long-Range Trans-
portation Plan (SLRTP), which calls for the following: 
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Promoting transit-oriented development and 
redevelopment at rail stations and bus stops with 
significant levels of transit service. Advancing the 
Transit Village Initiative and Transit Friendly Land Use 
Initiative; stressing the need for affordable housing and 
job opportunities in these locations. 

In New Jersey, a TIS is required for all “Major with Plan-
ning” access permit applications (i.e., applications for a 
development action projected to generate 500 or more vehi-
cle trips per day, and 200 or more peak-hour vehicle trips). 
As part of the TIS, the number of vehicle trips expected to 
be generated by the proposed development is estimated by 
the applicant’s traffic engineer, often using data from the 
ITE standard reference manual, Trip Generation (91). In 
highly developed areas of New Jersey, where frequent tran-
sit service is accessible, a significant number of trips to and 
from a particular site could occur via transit. The study sites 
reflected in the ITE data, however, typically consist of sub-
urban, auto-oriented land uses where a negligible portion of 
the vehicle trips occur via transit. 

Although the New Jersey Access Code allows applicants 
to estimate trip-generation credits for trips made via transit, 
data to support such credits are limited and no formal calcu-
lation methodology is available to determine the magnitude 
of the credit. NJDOT recognized the need for a more reli-
able estimate of transit usage in the TIS process. Therefore, 
in conjunction with New Jersey TRANSIT, a methodology 
was developed to identify whether or not a transit-trip credit 
could be taken in the TIS for a “Major with Planning” appli-
cation, as well as the magnitude of any such credit. 

The methodology utilizes a numerical demographic 
index developed by New Jersey TRANSIT called the “Tran-
sit Score,” which reflects a given area’s propensity for transit 
usage. The Transit Score is based on the composite average 
of four factors that influence the potential for transit rider-
ship and is estimated for each of the 1,950 census tracts in 
New Jersey. The four factors that are included in the Transit 
Score are as follows:

Household Density•	
Population Density•	
Employment Density•	
Zero and One-Car Household Density•	

An increase in any of these four factors results in an 
increase in the numerical value of the Transit Score.

All Transit Scores are classified into one of five categories. 
These five categories represent ranges based on observed 
land use characteristics and actual transit service patterns. 
Following are the five Transit Score categories and the cor-
responding range of numerical values for each:

LOW—0 to 0.5 Transit Score •	
MARGINAL—0.5 to 1.0 Transit Score •	
MEDIUM—1.0 to 3.0 Transit Score •	
MEDIUM-HIGH—3.0 to 9.0 Transit Score •	
HIGH—>9.0 Transit Score •	

NJDOT has indicated that a transit trip credit could be 
taken provided that the following four transit service criteria 
are met:

The proposed land use is residential, office, or indus-1. 
trial (no credit is allowed for retail developments 
under this methodology).

The site is located in an area with a numerical Transit 2. 
Score corresponding to the following ranges:

MEDIUM-HIGH or HIGH ( – 3.0) for residential 
developments, or
HIGH ( – 9.0) for office and industrial 
developments.

Transit service is frequent (headways 3.  30 min) dur-
ing the weekday morning and afternoon peak hours.

The occupied area of the site is 4. pedestrian accessible 
within a reasonable walking distance from transit 
service that operates during the weekday morning 
and afternoon peak periods, where:
a. Pedestrian-accessible: on-site and off-site sidewalk 

and crosswalk connections to transit exist or are 
proposed by the developer in conjunction with the 
proposed development.

b. Reasonable walking distance: 0.25 mi for bus and 
0.5 mi for rail.

Provided that the proposed development meets the four 
factors, a transit-trip credit can be taken. New Jersey TRAN-
SIT developed transit-trip reduction factors at the census 
tract level and summarized them in reference tables that 
identify the magnitude of the credits for qualifying census 
tracts. 

As a hypothetical example, the weekday afternoon peak-
hour trip-generation credit for a proposed 200-unit apart-
ment development located on a site in census tract 000100 in 
Atlantic City that meets the four transit service criteria (i.e., 
the site is pedestrian-accessible and located within a reason-
able walking distance of frequent transit service) would be 
computed as follows:

Weekday afternoon peak-hour  
trip-generation rate (as per ITE) =  0.62 trips/unit
Number of apartments = 200 units
Weekday afternoon peak-hour trips  
(before transit adjustment) =  124 trips
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Allowable transit-trip reduction credit  
(from reference table) = 0.14 (14%)
Reduction in afternoon vehicle trips  
associated with transit credit = −17 trips
Weekday afternoon peak-hour trips  
(after transit adjustment) =  107 trips

This process is based on existing transit service being 
available. For locations for which future transit service is 
proposed, the determination about whether or not a transit-
trip credit is applicable, and the magnitude of that credit, 
is determined in cooperation with NJDOT and New Jersey 
TRANSIT. NJDOT is considering the proposed methodol-
ogy for inclusion in its Access Code. 
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CHAPTER SEVEN

CONCLUSIONS AND IMPLICATIONS

This chapter presents conclusions associated with this syn-
thesis project. It is organized as follows:

Overview of current programs and experiences of •	
transportation agencies in the administration of access 
management
Best practices for access management program •	
implementation
Suggestions for future research and for development •	
of additional resources to support access management 
implementation

OVERVIEW OF CURRENT PROGRAMS

Access management practices—whether part of a formal 
access management program, or conducted informally as 
part of normal business operations—currently are used at 
all state departments of transportation (DOTs) in the United 
States. Approximately two-thirds of the 50 state DOTs indi-
cated that they have a formal access management program 
and, although the remaining one-third do not have a formal 
program, they manage access as part of an informal part of 
their normal operations. Among all state DOTs, access man-
agement is most commonly applied at the driveway permit 
level (92%), although it is also applied at the project level 
(78%), at the corridor level (64%), and at the statewide level 
(60%). 

The most commonly cited strengths related to the imple-
mentation of access management are as follows:

Having some inherent flexibility for making judgment •	
decisions (76% of state DOTs and 53% of locals) 
Representing a defensible administrative rule (60% of •	
state DOTs and 23% of locals) 
Providing uniformity when controlling access (52% of •	
state DOTs and 51% of locals) 

Strong organizational commitment was cited as a 
strength by 40% of the responding state DOTs, and 26% of 
the local agencies. Some specific program strengths cited 
by state DOT respondents—including allowances for design 
waivers and flexible guidelines—underscored the need for 
flexibility. 

The most commonly cited barriers related to the imple-
mentation of access management among responding state 
DOTs are as follows:

Political resistance (80%)•	
A lack of staff and funding resources (60%) •	
Organization and institutional limitations (52%) •	

Other common barriers cited included a lack of education 
and training opportunities, resistance by the development 
community, limited coordination with local governments, 
legal issues, and a lack of vision.

PRACTICES FOR PROGRAM IMPLEMENTATION

The successful implementation of access management is the 
objective of any program. Based on the survey findings pre-
sented in this synthesis, the following items were identified 
by survey respondents as helping to improve the implemen-
tation and enhancement of access management programs:

Legal basis/legislation•	 —Strong access management 
authority provides the foundation for a successful access 
management program. States with access management-
related statutory authority or administrative rules have 
stronger legal backing for their access management pro-
grams and policies. State DOTs with access codes (based 
on the enabling statutory authority or administrative 
rules) are generally better suited to manage access along 
state highways. An access code enables state DOTs to 
establish standards and enforce them uniformly. 
Access Classification System (ACS)•	 —An ACS pro-
vides a framework for the comprehensive implementa-
tion of access management on a systemwide basis. 
Access committee•	 —Access management is most suc-
cessful in cases in which the agency has the institutional 
commitment to implement the program and integrate it 
into the daily business functions. This could involve 
planning, permitting, traffic engineering, project deliv-
ery, and operations and maintenance activities to form 
a strong foundation for access management within a 
state DOT or transportation agency. An internal com-
mittee can be formed to review and provide feedback 
on difficult or controversial access-related issues.
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Staffing•	 —Implementation efforts have the greatest 
effect when state DOTs and transportation agencies 
can dedicate staff to access management. The number 
of staff members devoted to access management—as 
well as their roles, staff levels, and location (i.e., cen-
tral versus district office)—vary widely among the 
responding agencies. In most states, the staff devoted 
to access management also has responsibilities in other 
areas. 
Access champion•	 —What is often needed is a person (or 
persons) to emphasize and support the access manage-
ment agenda within an agency. Ideally, these “champi-
ons” are people who are empowered to make changes and 
withstand challenges resulting from political pressure.
Legal case history•	 —Court cases set the legal precedent 
for access management decisions in each state. State 
DOTs with a strong case history of winning court cases 
are more empowered in making future access-related 
decisions than those with a history of losing cases, which 
can undermine the authority of the state DOT.
Case studies•	 —Real-world case studies that clearly 
illustrate the benefits of access management are instru-
mental in convincing elected officials, state and local 
government officials, the development community, and 
other decision makers of its merits. Ideally, the case 
studies would highlight local access management proj-
ects with which the intended audience has some famil-
iarity to reinforce the benefits that were achieved by 
implementing access management. 
Education and training•	 —Access management train-
ing for agency staff is crucial. Training efforts need to 
be initiated and maintained to educate new staff mem-
bers and reach existing staff throughout an agency. It 
is advisable to provide early and ongoing training for 
agency staff dealing with, or expected to deal with, 
access management–related issues. Implementation 
of an access management program often requires new 
staff skills and involves new agency procedures. 
Outreach activities•	 —Outreach to parties affected by 
the implementation of an access management program 
can clarify agency objectives and reduce misunder-
standings. Elected officials, the development commu-
nity, and the general public need to be educated about 
the rationale and benefits behind access management. 
The education of elected officials, in particular, is a key 
element of implementing a successful access manage-
ment program. Education outreach efforts to local com-
munities, business groups, and the public were cited as 
successes in informing stakeholders of the potential 
safety and operational benefits of access management. 
Brochures, websites, and videos describing the pro-
gram can be helpful for informing the public, policy 
makers, and staff about the purpose of access man-
agement and any agency changes in policies or proce-
dures. A variety of outreach materials can be found at  
http://www.accessmanagement.info/resources.html. 

Stakeholder cooperation•	 —Access management is best 
achieved when state, regional, county, and local units 
of government cooperate in land use and transporta-
tion management decisions. A critical element of access 
management is the land use authority held by local units 
of government. Although state DOTs are responsible for 
traffic on the state highway, land use decisions for adja-
cent and nearby properties most often are made by local 
governments. Therefore, it is crucial that local govern-
ments be aware of the traffic- and access-related ramifi-
cations of their local land use decisions. The importance 
of coordinating permit and access management deci-
sions between state, county, and local agencies cannot 
be understated. Simply involving the state DOT or local 
road agency early in the process of planning and review-
ing a development can produce many benefits. 
Statewide master plan•	 —An Access Management Plan 
(AMP) is a planning tool that addresses land development 
and access management considerations along a roadway 
corridor, or series of corridors. These plans enable access 
management to be implemented on a case-by-case basis 
along key corridors, particularly where there is local sup-
port. The plan is often jointly developed and adopted by the 
state (if the road is a state highway) and local agencies that 
have jurisdiction over land development in the affected area, 
and is useful for dealing with areas that are undeveloped or 
areas where redevelopment is possible. The defining char-
acteristic of a successful AMP is the level of cooperation 
achieved among affected property owners and agencies 
involved in developing and carrying out the plan. 
Monitoring and evaluation•	 —Any access manage-
ment program will greatly benefit from continuous 
monitoring and self-evaluation to identify issues and 
resolve problems. What was clear from this synthesis is 
that greater awareness is generally needed with respect 
to the existing access management resources that are 
available. It is important to note that TRB’s Access 
Management website (www.accessmanagement.info) 
contains a wealth of information. 

FUTURE RESEARCH AND NEEDED RESOURCES

Based on the survey responses, the following topics are sug-
gestions for future research and needed resources: 

Access management successes for use in educating and •	
convincing stakeholders of the need for access manage-
ment and the real-world benefits that can be realized. 
In particular, case studies concerning retrofit projects 
and methods of overcoming potential legal challenges 
would be helpful.
Profiles spotlighting examples of poor practice in •	
“failed corridors” where inadequate capacity and speed 
reductions were related to poor access management 
decisions or lack of access management planning.
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Economic benefits of access management, includ-•	
ing quantifiable cost-saving factors associated with 
the benefits of implementing access management 
techniques.
Relationships between access management and other •	
key policy objectives, such as smart growth and sus-
tainability, transit-oriented development, and context-
sensitive solutions.
Guidance for “fringe” areas. These typically suburban •	
or actively developing areas are located between devel-
oped urban areas and undeveloped rural areas. Fringe 
areas present excellent opportunities to either imple-
ment access management proactively or incorporate 
retrofit highway improvements. (Access management 

guidance usually is limited to either “urban” or “rural” 
areas.)
Guidance for interchange area management plans, •	
incorporating both transportation and land use 
elements.
Relationship between eminent domain law and access •	
management implementation.
Safety and operational studies, under a range of traffic •	
volumes and other considerations, to identify the situ-
ations in which road diets would be appropriate. This 
would help agencies evaluate traffic operations and 
capacity at a given site before implementing a road diet 
or other lane reduction measures.



 109

REFERENCES

1. Access Management Manual, Transportation Research 
Board, Washington, D.C., 2003.

2. Williams, K.M. and H.S. Levinson, Access Manage-
ment: Past, Present, and Future, presented at the 8th 
National Access Management Conference, Baltimore, 
Md., July 14, 2008.

3. Rose, D., J.S. Gluck, and K. Williams, NCHRP Report 
548: A Guidebook for Including Access Management in 
Transportation Planning, Transportation Research 
Board, National Research Council, Washington, D.C., 
2005.

4. Technical Report #1: Access Management Authority in 
Indiana, Indiana Access Management Study, prepared 
by Urbitran Associates, Inc., for the Indiana Department 
of Transportation, Indianapolis, Jan. 12, 2006 [Online]. 
Available: http://www.in.gov/indot/files/legal.pdf.

5. Gattis, J.L., J.S. Gluck, J.M. Barlow, R.W. Eck, W.F. 
Hecker, and H.S. Levinson, NCHRP Project 15-35: 
Guide for the Geometric Design of Driveways, Trans-
portation Research Board of the National Academiesil, 
Washington, D.C., 2009.

6. Koepke, F. and H.S. Levinson, NCHRP Report 348: 
Access Management Guidelines for Activity Centers, 
Transportation Research Board, National Research 
Council, Washington, D.C., 1992.

7. Gluck, J.S., H.S. Levinson, and V. Stover, NCHRP Report 
420: Impacts of Access Management Techniques, Trans-
portation Research Board, National Research Council, 
Washington, D.C., 1999.

8. A Policy on Geometric Design of Highways and Streets, 
American Association of State Highway and Transporta-
tion Officials, Washington, D.C., 2004, pp. 729–731. 

9. Gattis, J.L., Assess the Need for Implementing an Access 
Management Program, TRC 04-04, Arkansas State 
Highway and Transportation Department, Little Rock, 
Sep. 2005.

10. Kipp, O.L., “Final Report on the Minnesota Roadway 
Study,” Highway Research Bulletin 55, Highway 
Research Board, National Research Council, Washing-
ton, D.C., 1952, pp. 33–37. 

11. Head, J.A., “Predicting Traffic Accidents from Roadway 
Elements on Urban Extensions of State Highways,” 
Highway Research Bulletin 208, Highway Research 
Board, National Research Council, Washington, D.C., 
1959, pp. 45–63.

12. Wilson, J.E., “Simple Types of Intersection Improve-
ments, Improved Street Utilization Through Traffic 

Engineering,” Special Report 93, Highway Research 
Board, National Research Council, Washington, D.C., 
1967. 

13. Cribbins, P.D., J.M. Arey, and J.K. Donaldson, “Effects 
of Selected Roadway and Operational Characteristics on 
Accidents on Multilane Highways,” Highway Research 
Record 188, Highway Research Board, National Research 
Council, Washington, D.C., 1967, pp. 8–25. 

14. Cribbins, P.D., J.W. Horn, F.V. Beeson, and R.D. Taylor, 
“Median Openings on Divided Highways: Their Effect 
on Accident Rates and Level of Service,” Highway 
Research Record 188, Highway Research Board, 
National Research Council, Washington, D.C., 1967, pp. 
140–157. 

15. Mulinazzi, T.E. and H.L. Michael, Correlation of Design 
Characteristics and Operational Controls with Accident 
Rates on Urban Arterials, Proceedings of the 53rd 
Annual Road School, Purdue University, West Lafayette, 
Ind., 1967. 

16. McGuirk, W.W. and G.T. Satterly, “Evaluation of Factors 
Influencing Driveway Accidents,” Transportation 
Research Record 601, Transportation Research Board, 
National Research Council, Washington, D.C., 1976, pp. 
66–72. 

17. Heimbach, C.L., P.D. Cribbins, and M.S. Chang, “Some 
Partial Consequences of Reduced Traffic Lane Widths 
on Urban Arterials,” Transportation Research Record 
923, Transportation Research Board, National Research 
Council, Washington, D.C., 1983, pp. 69–72. 

18. McGee, H.W., and W.E. Hughes, “Safety Benefits of 
Access Management,” Conference Proceedings, First 
National Access Management Conference, Federal 
Highway Administration, Washington, D.C., 1993. 

19. Wu, C., Median Modifications After Study for US 192, 
Vol. 1, Transportation Engineering, Inc., Altamonte 
Springs, Fla., Sep. 1998. 

20. Preston, H., D. Keltner, R. Newton, and C. Albrecht, Sta-
tistical Relationship Between Vehicular Crashes and 
Highway Access, MN/RC-1998-27, Minnesota Depart-
ment of Transportation, St. Paul, Aug. 1998. 

21. Gattis, J.L., R. Balakumar, and L.K. Duncan, “Effects of 
Rural Highway Median Treatments and Access,” Trans-
portation Research Record: Journal of the Transporta-
tion Research Board, No. 1931, Transportation Research 
Board of the National Academies, Washington, D.C., 
2005, pp. 99–107. 



110 

22. Telford, E.T., R.J. Israel, and D.W. Loutzenheiser, 
“Median Study (California),” Highway Research Board 
Proceedings, Vol. 32, Highway Research Board, National 
Research Council, Washington, D.C., 1953. 

23. Frick, W.A., “The Effect of Major Physical Improve-
ments on Capacity and Safety,” Traffic Engineering, Vol. 
39, No. 3, Institute of Transportation Engineers, Wash-
ington, D.C., Dec. 1968. 

24. McCoy, P.T., J.L. Ballard, D.S. Eitel, and W.E. Witt, 
“Two-Way Left-Turn Lane Guidelines for Urban Four-
Lane Roadways,” Transportation Research Record 1195, 
Transportation Research Board, National Research 
Council, Washington, D.C., 1988, pp. 11–19. 

25. Squires, C.A. and P.S. Parsonson, “Accident Comparison 
of Raised Median and Two-Way Left-Turn Lane Median 
Treatments,” Transportation Research Record 1239, 
Transportation Research Board, National Research 
Council, Washington, D.C., 1989, pp. 30–40. 

26. Long, G., C.T. Gan, and B.S. Morrison, Safety Impacts of 
Selected Median and Design Features, Transportation 
Research Center, University of Florida, prepared in 
cooperation with state of Florida Department of Trans-
portation, Tallahassee, 1993.

27. Bowman, B.L. and R.L. Vecellio, “Effect of Urban and 
Suburban Median Types on Both Vehicular and Pedes-
trian Safety,” Transportation Research Record 1445, 
Transportation Research Board, National Research 
Council, Washington, D.C., 1994, pp. 169–179. 

28. Hadi, M.A., J. Aruldhas, L.-F. Chow, and J.A. Wattle-
worth, “Estimating Safety Effects of Cross-Section 
Design for Various Highway Types Using Negative 
Binomial Regression,” Transportation Research Record 
1500, Transportation Research Board, National Research 
Council, Washington, D.C., 1995, pp. 169–177. 

29. Margiotta, R. and A. Chatterjee, “Accidents on Subur-
ban Highways: Tennessee’s Experience,” Journal of 
Transportation Engineering, Vol. 121, No. 3, May/June 
1995. 

30. Bonneson, J.A. and P.T. McCoy, NCHRP Report 395: 
Capacity and Operational Effects of Midblock Left-Turn 
Lanes, Transportation Research Board, National 
Research Council, Washington, D.C., 1997.

31. Council. F.W. and R.J. Stewart, “Safety Effects of the 
Conversion of Rural Two-Lane to Four-Lane Roadways 
Based on Cross-Sectional Models,” Transportation 
Research Record: Journal of the Transportation 
Research Board, No. 1665, Transportation Research 
Board of the National Academies, Washington, D.C., 
1999, pp. 35–43. 

32. Papayannoulis, V., J.S. Gluck, K. Feeney, and H.S. 
Levinson, Transportation Research Circular No. E 

C019: Access Spacing and Traffic Safety, Proceedings 
from the Urban Street Symposium, Dallas, Tex., June 
28–30, 1999. 

33. Gattis, J.L. and D. Hutchinson, “Comparison of Delay 
and Accidents on Three Roadway Access Designs in 
Springfield,” Fourth National Access Management Con-
ference, Portland, Ore., Aug. 13–16, 2000, 16 pp.  

34. Parsonson, P.S., M.G. Waters, III, and J.S. Fincher, 
“Georgia Study Confirms the Continuing Safety Advan-
tage of Raised Medians Over Two-Way Left-Turn Lanes,” 
Proceedings from the Fourth National Access Manage-
ment Conference, Portland, Ore., Aug. 13-16, 2000.

35. Highway Results Digest 247: The Relationship Between 
Access Density and Accident Rates: Comparisons of 
NCHRP Report 420 and Minnesota Data, Transporta-
tion Research Board, National Research Council, Wash-
ington, D.C., 2000, 11 pp.

36. Levinson, H.S., Access Spacing and Accidents: A Con-
ceptual Analysis, presented at the Urban Street Sympo-
sium, Dallas, Tex, 1999.

37. Gluck, J.S., H.S. Levinson, V. Stover, G. Yazersy-Ritzer, 
and S. J. Bellomo, Transportation Research Circular 
Number 456: Driveway and Street Intersection Spacing, 
Task Force of the Committee on Access Management, 
Transportation Research Board, National Research 
Council, Washington, D.C., Mar. 1996.

38. Stover, V.G. and F.J. Koepke, Transportation and Land 
Development, 2nd ed., Institute of Transportation Engi-
neers, Washington, D.C., 2002.

39. Schultz, G.G., K.T. Braley, and T. Boschert, “Correlating 
Access Management to Crash rate, Severity, and Colli-
sion Type,” 87th Annual Meeting of the Transportation 
Research Board, Washington, D.C., Jan. 13–17, 2008.

40. Rosales, J.A., Road Diet Handbook: Setting Trends for 
Livable Streets, Web Seminar Student Supplement, PB 
Placemaking, Portland, Ore. [Online]. Available: http://
lcmpoweb.las-cruces.org/Training/Road%20Diet/
Road%20Diet%20Supplement.pdf.

41. Huang, H.F., J.R. Stewart and C.V. Zegeer, HSIS Sum-
mary Report: Evaluation of Lane Reduction “Road Diet” 
Measures and Their Effects on Crashes and Injuries, 
Report FHWA-HRT-04-082, Federal Highway Admin-
istration, Washington, D.C., 2002

42. Median Handbook, Florida Department of Transporta-
tion, Tallahassee, 1997.

43. Potts, I.B., et al., NCHRP Report 524: Safety of U-Turns 
at Unsignalized Median Openings, Transportation 
Research Board of the National Academies, Washing-
ton, D.C., 2004.



 111

44. Butorac, M.A. and J.C. Wen, NCHRP Synthesis 332: 
Access Management on Crossroads in the Vicinity of 
Interchanges, Transportation Research Board of the 
National Academies, Washington, D.C., 2004.

45. Messer, C.S. and J.A. Bonneson, NCHRP Project 3-47: 
Capacity Analysis of Interchange Ramp Terminals—
Phase 1, Transportation Research Board, National 
Research Council, Washington, D.C., 1997.

46. Median Handbook—Interim Version, Florida Depart-
ment of Transportation, Systems Planning Office, Tal-
lahassee, 2006 [Online]. Available: http://www.dot.
state.fl.us/planning/systems/sm/accman/pdfs/mhb06b.
pdf.

47. Williams, K. and G. Sokolow, Model Land Development 
& Subdivision Regulations that Support Access Manage-
ment for Florida Cities and Counties, Center for Urban 
Transportation Research, Tampa, Fla., Jan. 1994, p. 3.

48. Land, L.A. and K. Williams, Land Development and 
Access Management Strategies for Florida Interchange 
Areas, Center for Urban Transportation Research, 
Tampa, Fla., Jan. 2000.

49. A Policy on Design Standards—Interstate System, 
American Association of State Highway and Transporta-
tion Officials, Washington, D.C., 2005.

50. Rakha, H., A.M. Flintsch, M. Arafeh, A.G. Abdel-Salam, 
D. Dua, and M. Abbas, Access Control Design on High-
way Interchanges, Report VTRC 08-CR7, Virginia 
Transportation Research Council, Charlottesville, 2008.

51. Stover, V.G., Access Management Techniques and Prac-
tices: A Toolbox for the Practitioner, Teach America, 
Quincy, Fla., 2007, revised 2009 [Online]. Available: 
www.teachamerica.com. 

52. Schultz, G.G., K.T. Braley, and T. Boschert, “Prioritizing 
Access Management Implementation,” Transportation 
Research Record: Journal of the Transportation 
Research Board, No. 2092, Transportation Research 
Board of the National Academies, Washington, D.C., 
2009, pp. 57–65. 

53. Williams, K., NCHRP Synthesis 304: Driveway Regula-
tion Practices, Transportation Research Board of the 
National Academies Council, Washington, D.C., 2002.

54. Virginia Administrative Code, Chapter 72, 24VAC30-
72-120: Commercial Entrance Access Management, 
Section A, Subsection 4.

55. Access Management Toolkit, Community Planning 
Association of Southwest Idaho, Meridian, Approved 
Aug. 2007, Amended July 2008. 

56. Do You Need Access to A State Highway? prepared by 
Urbitran Associates, Inc., for the Indiana Department of 
Transportation, Indianapolis, 2006. 

57. City of Hudsonville Zoning Ordinance, Article 9, Sec-
tion 9-4, Driveway Location Standards, Hudsonville, 
Mich.

58. Eisdorfer, A. and R. Siley, Variances—An Important 
Part of Access Management Decisions, Second National 
Conference on Access Management, Vail, Colo., Aug. 
11–14, 1996.

59. Access and Roadside Management Standards, SCDOT 
Traffic Engineering, South Carolina Department of 
Transportation, Columbia, 2008 ed., 130 pp.

60. Transportation Impact Analyses for Site Development: 
An ITE Proposed Recommended Practice, Institute of 
Transportation Engineers, Washington, D.C., Jan. 2006. 

61. Huntington, D. and J. Wen, NCHRP Synthesis 351: 
Access Rights, Transportation Research Board of the 
National Academies, Washington, D.C., 2005.

62. Review of SDDOT’s Highway Access Control Process, 
Study SD99-01: Final Report, prepared by Dye Manage-
ment Group for the South Dakota Department of Trans-
portation, Pierre, Feb. 2000, pp. III-34–III-37.

63. Liu, P., J.J. Lu, F. Princcioglu, D. Sunanda, and G. 
Sokolow, “Should Direct Left-turns from Driveways be 
Replaced by Right-Turns followed by U-turns? The 
Safety and Operational Comparison in Florida,” Pro-
ceedings of the 3rd Urban Street Symposium, Seattle, 
Wash. 2007.

64. Lu., J. and K. Williams, Safety Evaluation of Right Turns 
Followed by U-Turns as an Alternative to Direct Left 
Turns, for Florida DOT, Center for Urban Transportation 
Research, Tampa, 2001.

65. Zhou, H., J. Lu, X. Yang, S. Dissanayake, and K. Wil-
liams, “Operational Effects of U-turns as Alternatives to 
Direct Left Turns from Driveways,” Transportation 
Research Record: Journal of the Transportation 
Research Board, No. 1796, Transportation Research 
Board of the National Academies, Washington, D.C., 
2002, pp. 72–79.

66. Jagannathan, R., Synthesis of the Median U-Turn Inter-
section Treatment, Safety, and Operational Benefits, 3rd 
Street Urban Symposium, Uptown, Downtown, or Small 
Town: Designing Urban Streets That Work, Transporta-
tion Research Board of the National Academies, Wash-
ington, D.C., 2007, 23 pp.

67. Rodegerdts, L.E., et al., Signalized Intersections Infor-
mation Guide, FHWA-HRT-04-491, Federal Highway 
Administration, Washington, D.C., 2004, p. 243. 

68. Hummer, J.E. and R. Jagannathan, An Update on Super-
street Implementation and Research, Eighth National 
Conference on Access Management, Transportation 
Research Board, Baltimore, Md., July 2008.



112 

69. Thomas, R.C., “Continuous Left-Turn Channelization 
and Accidents,” Traffic Engineering, Vol. 37, No. 3, Dec. 
1966.

70. Levinson, H.S., Capacity of Shared Left-Turn Lanes—A 
Simplified Approach, Transportation Research Record 
1225, Transportation Research Board, National Research 
Council, Washington, D.C., 1989, pp. 45–52.

71. Potts, I., et al., NCHRP Project 3-72: Lane Widths, Chan-
nelized Right Turns, and Right-Turn Deceleration Lanes 
in Urban and Suburban Areas, Transportation Research 
Record, National Research Council, Washington, D.C., 
1989, p. 1.

72. Potts, I., NCHRP Project 03-89: Design Guidance for 
Channelized Right-Turn Lanes, Transportation Research 
Record, National Research Council, Washington, D.C.

73. Improving Access Management in Indiana: A Coopera-
tive State-Local Approach, Urbitran Associates, Inc. for 
Indiana Department of Transportation, Indianapolis, 
2006.

74. Reducing Traffic Congestion and Improving Traffic 
Safety in Michigan Communities: The Access Manage-
ment Guidebook, prepared by the Planning & Zoning 
Center, Inc. for the Michigan Department of Transporta-
tion, Lansing, October, 2001.

75. Domestic Access Management Scan Tour Summary 
Report, prepared by Dye Management Group for Federal 
Highway Administration, Washington, D.C., Dec. 2006.

76. Sweger, B., Kentucky Model Access Management Ordi-
nance, Kentucky Transportation Cabinet, Division of 
Multimodal Programs, Sep. 2003.

77. Safe Access Is Good for Business, FHWA-HOP-06-107, 
EDL 14294, U.S.DOT, Federal Highway Administration, 
Office of Operations, Aug. 2006.

78. Grasewicz, P., The Road to Access Management in Vir-
ginia, presented at the 8th National Access Management 
Conference, Baltimore, Md., July 14, 2008.

79. Strategic Highway Corridors website, North Carolina 
Department of Transportation, Raleigh [Online]. Avail-
able: http://www.ncdot.org/doh/preconstruct/tpb/shc/.

80. Facility Type & Control of Access Definitions, Systems 
Planning Unit, Transportation Planning Branch, North 
Carolina Department of Transportation, Raleigh, Aug. 
2005, p. 8. 

81. Indiana Department of Transportation Access Manage-
ment Program website [Online]. Available: http://www.
in.gov/indot/3273.htm.

82. INDOT 2030 Long Range Transportation Plan, Indiana 
Department of Transportation, Indianapolis, Chapter 6, 
Figure 6-2, p. 78. 

83. Access Management Guide, Indiana Department of 
Transportation, Indianapolis, Aug. 2006, Table 3-1, p. 
29. 

84. Access Management Manual, Minnesota Department of 
Transportation, St. Paul, 2008, Chapter 4 [Online]. 
Available: http://www.oim.dot.state.mn.us/access/
index.html.

85. Central Highway Approach/Maintenance Permit System 
(CHAMPS) User Guide, version 2.11, Oregon Depart-
ment of Transportation, Salem, 2006 [Online]. Avail-
able: http://www.oregon.gov/ODOT/HWY/
ACCESSMGT/docs/CHAMPS_User_Guide_2006.pdf.

86. CHAMPS User Guide, Version 2.11, Oregon Department 
of Transportation, Salem, 2006, p. 9. 

87. Traffic Impact Policy for New Access Requests, Louisi-
ana Traffic Engineering Development Section, Louisi-
ana Department of Transportation and Development, 
Baton Rouge, Mar. 2005 [Online]. Available: http://
www.dotd.la.gov/highways/traffic/documents/Traffic_
Impacts_Policy_20070611.pdf.

88. Guide for the Preparation of Traffic Impact Studies, Cal-
ifornia Department of Transportation, Sacramento, Dec. 
2002 [Online]. Available: http://www.dot.ca.gov/hq/
traffops/developserv/operationalsystems/reports/tis-
guide.pdf.

89. New Jersey Administrative Code, Title 16, Chapter 47: 
State Highway Access Management Code, New Jersey 
Department of Transportation, Trenton [Online]. Avail-
able: http://www.state.nj.us/transportation/business/
accessmgt/NJHAMC/.

90. NJ Access Code Reevaluation—Final Report, New Jer-
sey Department of Transportation, Bureau of Statewide 
Strategies, Trenton, Mar. 2009.

91. Trip Generation: An Informational Report, 8th ed., Insti-
tute of Transportation Engineers, Washington, D.C., 
2008.



need SPine Width

Abbreviations and acronyms used without definitions in TRB publications:

AAAE American Association of Airport Executives
AASHO American Association of State Highway Officials
AASHTO American Association of State Highway and Transportation Officials
ACI–NA Airports Council International–North America
ACRP Airport Cooperative Research Program
ADA Americans with Disabilities Act
APTA American Public Transportation Association
ASCE American Society of Civil Engineers
ASME American Society of Mechanical Engineers
ASTM American Society for Testing and Materials
ATA Air Transport Association
ATA American Trucking Associations
CTAA Community Transportation Association of America
CTBSSP Commercial Truck and Bus Safety Synthesis Program
DHS Department of Homeland Security
DOE Department of Energy
EPA Environmental Protection Agency
FAA Federal Aviation Administration
FHWA Federal Highway Administration
FMCSA Federal Motor Carrier Safety Administration
FRA Federal Railroad Administration
FTA Federal Transit Administration
HMCRP Hazardous Materials Cooperative Research Program
IEEE Institute of Electrical and Electronics Engineers
ISTEA Intermodal Surface Transportation Efficiency Act of 1991
ITE Institute of Transportation Engineers
NASA National Aeronautics and Space Administration
NASAO National Association of State Aviation Officials
NCFRP National Cooperative Freight Research Program
NCHRP National Cooperative Highway Research Program
NHTSA National Highway Traffic Safety Administration
NTSB National Transportation Safety Board
PHMSA Pipeline and Hazardous Materials Safety Administration
RITA Research and Innovative Technology Administration
SAE Society of Automotive Engineers
SAFETEA-LU Safe, Accountable, Flexible, Efficient Transportation Equity Act:

A Legacy for Users (2005)
TCRP Transit Cooperative Research Program
TEA-21 Transportation Equity Act for the 21st Century (1998)
TRB Transportation Research Board
TSA Transportation Security Administration
U.S.DOT United States Department of Transportation

TRANSPORTATION RESEARCH BOARD 2009 EXECUTIVE COMMITTEE*

OFFICERS

CHAIR: Adib K. Kanafani, Cahill Professor of Civil Engineering, University of California, Berkeley 
VICE CHAIR: Michael R. Morris, Director of Transportation, North Central Texas Council of 

Governments, Arlington
EXECUTIVE DIRECTOR: Robert E. Skinner, Jr., Transportation Research Board

MEMBERS

J. Barry Barker, Executive Director, Transit Authority of River City, Louisville, KY
Allen D. Biehler, Secretary, Pennsylvania DOT, Harrisburg
Larry L. Brown, Sr., Executive Director, Mississippi DOT, Jackson
Deborah H. Butler, Executive Vice President, Planning, and CIO, Norfolk Southern Corporation,

Norfolk, VA
William A.V. Clark, Professor, Department of Geography, University of California, Los Angeles
David S. Ekern, Commissioner, Virginia DOT, Richmond
Nicholas J. Garber, Henry L. Kinnier Professor, Department of Civil Engineering, University of 

Virginia, Charlottesville
Jeffrey W. Hamiel, Executive Director, Metropolitan Airports Commission, Minneapolis, MN
Edward A. (Ned) Helme, President, Center for Clean Air Policy, Washington, DC
Randell H. Iwasaki, Director, California DOT, Sacramento
Susan Martinovich, Director, Nevada DOT, Carson City
Debra L. Miller, Secretary, Kansas DOT, Topeka
Neil J. Pedersen, Administrator, Maryland State Highway Administration, Baltimore
Pete K. Rahn, Director, Missouri DOT, Jefferson City
Sandra Rosenbloom, Professor of Planning, University of Arizona, Tucson
Tracy L. Rosser, Vice President, Regional General Manager, Wal-Mart Stores, Inc., Mandeville, LA
Rosa Clausell Rountree, CEO–General Manager, Transroute International Canada Services, Inc., 

Pitt Meadows, BC
Steven T. Scalzo, Chief Operating Officer, Marine Resources Group, Seattle, WA
Henry G. (Gerry) Schwartz, Jr., Chairman (retired), Jacobs/Sverdrup Civil, Inc., St. Louis, MO
C. Michael Walton, Ernest H. Cockrell Centennial Chair in Engineering, University of Texas, Austin
Linda S. Watson, CEO, LYNX–Central Florida Regional Transportation Authority, Orlando
Steve Williams, Chairman and CEO, Maverick Transportation, Inc., Little Rock, AR

EX OFFICIO MEMBERS

Thad Allen (Adm., U.S. Coast Guard), Commandant, U.S. Coast Guard, Washington, DC
Peter H. Appel, Administrator, Research and Innovative Technology Administration, U.S.DOT
J. Randolph Babbitt, Administrator, Federal Aviation Administration, U.S.DOT
Rebecca M. Brewster, President and COO, American Transportation Research Institute, Smyrna, GA
George Bugliarello, President Emeritus and University Professor, Polytechnic Institute of New York

University, Brooklyn; Foreign Secretary, National Academy of Engineering, Washington, DC
James E. Caponiti, Acting Deputy Administrator, Maritime Administration, U.S.DOT
Cynthia Douglass, Acting Deputy Administrator, Pipeline and Hazardous Materials Safety 

Administration, U.S.DOT
LeRoy Gishi, Chief, Division of Transportation, Bureau of Indian Affairs, U.S. Department of the

Interior, Washington, DC
Edward R. Hamberger, President and CEO, Association of American Railroads, Washington, DC
John C. Horsley, Executive Director, American Association of State Highway and Transportation 

Officials, Washington, DC
Rose A. McMurry, Acting Deputy Administrator, Federal Motor Carrier Safety Administration, U.S.DOT
Ronald Medford, Acting Deputy Administrator, National Highway Traffic Safety Administration,

U.S.DOT
Victor M. Mendez, Administrator, Federal Highway Administration, U.S.DOT
William W. Millar, President, American Public Transportation Association, Washington, DC
Peter M. Rogoff, Administrator, Federal Transit Administration, U.S.DOT
Joseph C. Szabo, Administrator, Federal Railroad Administration, U.S.DOT
Polly Trottenberg, Assistant Secretary for Transportation Policy, U.S.DOT
Robert L. Van Antwerp (Lt. Gen., U.S. Army), Chief of Engineers and Commanding General, 

U.S. Army Corps of Engineers, Washington, DC

ACRP OVERSIGHT COMMITTEE*

CHAIR

James Wilding
Independent Consultant

VICE CHAIR

Jeff Hamiel
Minneapolis–St. Paul

Metropolitan Airports Commission

MEMBERS

James Crites
Dallas–Fort Worth International Airport
Richard de Neufville
Massachusetts Institute of Technology
Kevin C. Dolliole
Unison Consulting
John K. Duval
Beverly Municipal Airport
Kitty Freidheim
Freidheim Consulting
Steve Grossman
Jacksonville Aviation Authority
Tom Jensen
National Safe Skies Alliance
Catherine M. Lang
Federal Aviation Administration
Gina Marie Lindsey
Los Angeles World Airports
Carolyn Motz
Hagerstown Regional Airport
Richard Tucker
Huntsville International Airport

EX OFFICIO MEMBERS

Sabrina Johnson
U.S. Environmental Protection Agency
Richard Marchi
Airports Council International—North America
Laura McKee 
Air Transport Association of America
Henry Ogrodzinski
National Association of State Aviation Officials
Melissa Sabatine
American Association of Airport Executives
Robert E. Skinner, Jr.
Transportation Research Board

SECRETARY

Christopher W. Jenks
Transportation Research Board

*Membership as of October 2009.*Membership as of October 2009.

MASTERS

TRANSPORTATION RESEARCH BOARD 2010 EXECUTIVE COMMITTEE*

OFFICERS

Chair: Michael R. Morris, Director of Transportation, North Central Texas Council of Governments, Arlington
Vice Chair: Neil J. Pedersen, Administrator, Maryland State Highway Administration, Baltimore
Executive Director: Robert E. Skinner, Jr., Transportation Research Board

MEMBERS

J. BARRY BARKER, Executive Director, Transit Authority of River City, Louisville, KY
ALLEN D. BIEHLER, Secretary, Pennsylvania DOT, Harrisburg
LARRY L. BROWN, SR., Executive Director, Mississippi DOT, Jackson
DEBORAH H. BUTLER, Executive Vice President, Planning, and CIO, Norfolk Southern Corporation, Norfolk, VA
WILLIAM A.V. CLARK, Professor, Department of Geography, University of California, Los Angeles
EUGENE A. CONTI, JR., Secretary of Transportation, North Carolina DOT, Raleigh
NICHOLAS J. GARBER, Henry L. Kinnier Professor, Department of Civil Engineering, and Director, Center for Transportation Studies,

University of Virginia, Charlottesville
JEFFREY W. HAMIEL, Executive Director, Metropolitan Airports Commission, Minneapolis, MN
PAULA J. HAMMOND, Secretary, Washington State DOT, Olympia
EDWARD A. (NED) HELME, President, Center for Clean Air Policy, Washington, DC
ADIB K. KANAFANI, Cahill Professor of Civil Engineering, University of California, Berkeley
SUSAN MARTINOVICH, Director, Nevada DOT, Carson City
DEBRA L. MILLER, Secretary, Kansas DOT, Topeka
SANDRA ROSENBLOOM, Professor of Planning, University of Arizona, Tucson
TRACY L. ROSSER, Vice President, Corporate Traffic, Wal-Mart Stores, Inc., Mandeville, LA
STEVEN T. SCALZO, Chief Operating Officer, Marine Resources Group, Seattle, WA
HENRY G. (GERRY) SCHWARTZ, JR., Chairman (retired), Jacobs/Sverdrup Civil, Inc., St. Louis, MO
BEVERLY A. SCOTT, General Manager and Chief Executive Officer, Metropolitan Atlanta Rapid Transit Authority, Atlanta, GA
DAVID SELTZER, Principal, Mercator Advisors LLC, Philadelphia, PA  
DANIEL SPERLING, Professor of Civil Engineering and Environmental Science and Policy; Director, Institute of Transportation Studies;

and Interim Director, Energy Efficiency Center, University of California, Davis
KIRK T. STEUDLE, Director, Michigan DOT, Lansing
DOUGLAS W. STOTLAR, President and CEO, Con-Way, Inc., Ann Arbor, MI
C. MICHAEL WALTON, Ernest H. Cockrell Centennial Chair in Engineering, University of Texas, Austin

EX OFFICIO MEMBERS

PETER H. APPEL, Administrator, Research and Innovative Technology Administration, U.S.DOT
J. RANDOLPH BABBITT, Administrator, Federal Aviation Administration, U.S.DOT
REBECCA M. BREWSTER, President and COO, American Transportation Research Institute, Smyrna, GA
GEORGE BUGLIARELLO, President Emeritus and University Professor, Polytechnic Institute of New York University, Brooklyn;

Foreign Secretary, National Academy of Engineering, Washington, DC
ANNE S. FERRO, Administrator, Federal Motor Carrier Safety Administration, U.S.DOT 
LEROY GISHI, Chief, Division of Transportation, Bureau of Indian Affairs, U.S. Department of the Interior, Washington, DC
EDWARD R. HAMBERGER, President and CEO, Association of American Railroads, Washington, DC
JOHN C. HORSLEY, Executive Director, American Association of State Highway and Transportation Officials, Washington, DC
DAVID T. MATSUDA, Deputy Administrator, Maritime Administration, U.S.DOT
VICTOR M. MENDEZ, Administrator, Federal Highway Administration, U.S.DOT
WILLIAM W. MILLAR, President, American Public Transportation Association, Washington, DC
ROBERT J. PAPP (Adm., U.S. Coast Guard), Commandant, U.S. Coast Guard, U.S. Department of Homeland Security, Washington, DC
CYNTHIA L. QUARTERMAN, Administrator, Pipeline and Hazardous Materials Safety Administration, U.S.DOT
PETER M. ROGOFF, Administrator, Federal Transit Administration, U.S.DOT
DAVID L. STRICKLAND, Administrator, National Highway Traffic Safety Administration, U.S.DOT
JOSEPH C. SZABO, Administrator, Federal Railroad Administration, U.S.DOT
POLLY TROTTENBERG, Assistant Secretary for Transportation Policy, U.S.DOT
ROBERT L. VAN ANTWERP (Lt. Gen., U.S. Army), Chief of Engineers and Commanding General, U.S. Army Corps of Engineers,

Washington, DC

*Membership as of July 2010.

 



120+ pages; Perfect Bind with SPine COPY = 14 pts

 State of the Practice in Highway 
Access Management

NATIONAL
COOPERATIVE
HIGHWAY
RESEARCH
PROGRAM

NCHRP 
SYNTHESIS 404

N
CH

R
P SyN

tH
eSiS 404

State of the Practice in Highw
ay Access M

anagem
ent

need SPine Width

Job no. tRB22_nChRP404 Pantone 202 C

tRANSPORtAtiON ReSeARCH BOARD

500 F
ifth S

treet, n
.W

.

W
ashing

to
n, d

.C
. 20001 

A
D

D
R

eSS SeR
ViCe R

eQ
UeSteD

tRB

A Synthesis of Highway Practice

Sponsored by

the Federal

Highway Administration

ISBN 978-0-309-14305-9


	Front Matter

