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PREFACE

This Guide presents and explains how and when to use a wide-range of access management techniques to
address common traffic and access-related problems. Access management is a set of proven techniques
that can help reduce traffic congestion, reduce the frequency of crashes, maintain the existing roadway
capacity, and preserve investment in roads by managing the location, design and type of access to
property. By preserving the flow of traffic and improving traffic safety, access management helps to
encourage economic growth.

Purposes of the Guide

This Guide is intended as both a reference manual for INDOT District and Central Office Permits staff, as
well as an informational resource for elected and appointed local government officials, planners, and road
authority personnel. The Guide is based on the growing recognition that many transportation operations
and safety benefits are achieved through local, county, regional, and state cooperation in solving existing
transportation problems, and preventing future ones. By raising awareness of the planning, design, and
regulatory techniques applied in effective access management among local, county, regional and state
officials, better communication and success in the pursuit of common transportation and land use
objectives could be achieved. 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 public investment in our roadways.

There are six principal purposes of this Guide:

1. Identify and explain the role and benefits of access management in contributing to solutions to
common traffic problems.

2. Present a set of access management principles to serve as a foundation for effective access
management techniques on both developed and developing corridors.

3. Provide a description of effective access management techniques for a wide variety of
situations.

4. Identify the steps to prepare an access management plan and access management regulations
by local governments in Indiana.

5. Describe the desired relationship between the Indiana Department of Transportation (INDOT)
and local governments on access management issues.

6. Describe how Guide readers can make a difference on common access management issues in
their own communities.

Organization of the Guide

This Guide presents access management techniques designed to help address common traffic problems.
These techniques are organized around 15 access management principles listed in Section 1.3. Few
access-related traffic problems can be solved with a simple “quick fix". Typically, many techniques must
be used together as part of a coordinated set of long range initiatives to achieve the desired result.
Similarly, most principles and many techniques are interrelated. This interrelationship is evident with the
references to multiple techniques for nearly every question presented at the start of Section 1.1 and the
multiple cross-references throughout the Guide.

AECOM Transportation Vi New York, New York
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Contacting INDOT regarding the Guide

As noted in the Acknowledgements, the materials in this Guide were prepared with considerable guidance
from a large number of local, state, and other stakeholders. The Guide is intended to meet a wide range
of user needs. Research regularly contributes to refining various access management techniques. State
and national guidelines sometimes change. Local officials unfamiliar with the access management
techniqgues in this guidebook may require more information or clarification. Please contact INDOT if you
wish to get more information, to suggest an improvement to the Guide or to order additional copies.
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1.0 INTRODUCTION

1.1 Common Access-Related Problems

At one time or another, virtually all motorists experience frustrations while driving. Congestion, delays,
accidents, and wasted fuel while waiting in traffic are all too often some of the more common experiences
encountered by motorists as they navigate our nation’s roadways. As indicdRediuning Traffic
Congestion and Improving Traffic Safety in Michigan Communities: The Access Management Guidebook
prepared by Planning & Zoning Center, Inc. (Reference 1) the following are some typical complaints and
guestions often voiced by motorists in regard to transportation, land use, and property access:

Why do | have to wait through two or three light changes at the intersection? Why does it take 10
minutes to travel only 1 mile?

Why must | drive on the highway to travel between two stores located relatively close together on
the same side of the road? Is there a way to connect the two properties more directly? Or
construct a sidewalk between them so | can just walk?

Why are there so many driveways along this road? All the turning traffic is unsafe for
pedestrians and cyclists, and it is confusing for motorists as well.

Why are there so many accidents on this roadway? There are so many vehicles turning into and
out of all these driveways that it slows down the through traffic and increases the chances of an
accident.

How come my competitor across the street has more business than | do, but yet fewer driveways?

My customers have difficulty exiting my property and turning onto the highway. There is too
much conflicting traffic and congestion, both inside and outside my property. Will another
driveway help?

How can we improve the appearance of this roadway? All the driveways, signs, and other clutter
are ugly.

We spend a lot of money to improve our roads, yet we cannot build our way out of congestion.
How can we protect our highway investment?

What can we do at the local government level to alleviate traffic congestion through our town?
How can we plan to prevent these problems before they arise in the future?

The complaints above are very often reflective of poor access management practices along our roadways
and highways, which result in the following:

High accident rates;

Poor traffic flow and congestion;

Frequent braking by drivers in the through lanes in response to turning vehicles;
Unsightly strip development;

Neighborhoods disrupted by cut-through traffic;

X X X X X
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X Pressures to widen existing roadways, build bypasses, or incorporate a parallel local street to
create a one-way couplet;

X Bypass routes that are as congested as the routes they were intended to relieve;

X A decrease in property values; and

X Wasted investment in the transportation system.

The good news is that many of the questions and complaints above can be addressed with a change in
how abutting properties access the adjacent roadways, while others can be addressed by improvements to
the design of the roadway. Some improvements can be made quickly, while others require
implementation over a period of time. In addition, many existing problems along roadways in developed
areas can be avoided altogether along other roadways in developing areas if the Indiana Department of
Transportation (INDOT), metropolitan planning organizations (MPOs), counties, and local governments
work cooperatively and proactively to apply the access management techniques described in this Guide.
The techniques and processes used to fix or prevent these traffic problems are commonly referred to as
“Access Management.”

1.2  What is Access Management?

In short, access management is the process of balancing the competing needs of traffic movement and
land access. Over the last several decades, numerous transportation studies and research efforts have
demonstrated a fundamental relationship between the level of direct property access permitted along a
roadway and the roadway’s corresponding operational and safety performance. The introduction of
vehicle conflict points associated with unrestricted vehicular property access has been shown to result in
increases in delays, crash rates, and vehicle emissions. However, most roadways must provide some level
of vehicular access to abutting properties, in addition to providing a mobility function. The basic
principles of access management involve achieving a balance between mobility and access by limiting the
number of conflict points, separating the conflict points, and reducing the impediments to through traffic
caused by turning and queued vehicles.

TheAccess Management Manuy&eference 2), published in 2003 by the Transportation Research Board

of the National Academy of Sciences, is a comprehensive resource that summarizes the results of access
management research conducted over the last several decadescc@se Management Manuggfines

access management, and its purpose, as follows:

Access management is 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.

As indicated above, roadways serve two primary functions: 1) moving vehicles, and 2) providing direct
access to property. The primary objective of access management is to protect the functional integrity of
the roadway system by ensuring that each roadway maintains its intended balance between the movement
and access functions.

Figure 1-1 illustrates the balance between movement and access functions for roadways of various
functional classifications. Higher-order roadways—such as freeways, expressways, and arterials—have a
higher degree of access control to preserve their movement function. On the other hand, local streets

AECOM Transportation 2 New York, New York
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have less restrictive access control because they are intended primarily to provide access to abutting
properties.
Figure 1-1: Movement versus Access balance by Functional Classification

Complete
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= Principal Arterial
S
()
>
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traffic traffic

Contemporary practice applies the concept of access management to all roadways in the transportation
system, not just limited-access freeways and expressways. In fact, access management is critically
important along arterials, collectors, and other high-level to mid-level roadways that are expected to

accommodate both the safe and efficient movement of through traffic, as well as provide access to

adjacent properties. The appropriate degree of access control to apply to a particular roadway varies
based on:

The functional role of the roadway in the overall transportation system;
The nature of the abutting land uses;

The traffic characteristics of the roadway; and

The roadway’s long-term planning objectives.

X X X X

Because access management involves trade-offs between these often competing objectives, the level of
access control established for a particular roadway is usually decided as a matter of policy by the
governing agency. Each agency must decide what level of performance and operational efficiency it is
willing to accept in exchange for more frequent and direct property access.

1.3  Access Management Objectives

In order to accommodate access to existing and future development in a safe and efficient manner,
INDOT seeks to manage the location, design, and type of property access in order to:
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Reduce traffic congestion;

Preserve the flow of traffic;

Improve traffic safety and reduce the frequency of crashes;
Preserve existing road capacity;

Support economic growth;

Improve access to businesses and homes;

Maintain or improve property values; and

Preserve the public investment in the transportation infrastructure.

X X X X X X X X

These objectives can be achieved through the application of the following access management techniques
described in this Guide:

Consolidate and limit (where necessary) access along the State highway system;
Promote a supporting local street system;

Promote the sharing of site-access to the State highway system; and

Promote efficient on-site circulation.

X X X X

The primary goal is to create an interconnected system of State highways that function safely and
efficiently for their useful life. Proper application of access management techniques also assures
businesses and drivers of safe and convenient access, and taxpayers of more cost-effective use of their
money spent on roads. In addition, access management practices quite often result in more attractive
corridors.

1.4 Basic Access Management Principles

The objectives described above are accomplished by applying the following access management
principles:

1. Provide a Specialized Roadway System

As described in the previous section, different types of roadways serve different functions relative to
access and mobility. It is important to design and manage roadways according to the primary functions
that they are expected to serve. Roadway operations can be improved by achieving the proper balance
between traffic flow and access to abutting property.

2. Limit Direct Access to State Highways and Other Major Roadways

State highways and other roadways that serve higilemes of regional through traffic need a greater
level of access control to preserve their traffic movement function. On the other hand, frequent and direct
property access is more compatible with the function of local and collector roadways. “Reasonable
access” to property abutting a state highway or county road is protected by Indiana State law. However,
direct access is not required if other access options are available.

3. Promote Intersection Hierarchy

An efficient transportation network provides appropriate transitions from one classification of roadway to
another. For example, freeways connect to arterials through an interchange that is designed appropriately
for the transition. This concept is also extended to surface streets, resulting in a series of intersection
types that range from the junction of two mayjor arterial roadways to a residential driveway connecting to
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a local street. The more important the roadway (i.e. the higher its functional classification) the higher the
degree of access management that should be applied so that the roadway continues to perform according
to the function it was designed to serve.

4. Locate Signals to Favor Through Movements

Long, uniform spacing of intersections and signals on major roadways enhances the ability to coordinate
signals and ensure continuous movement of traffic at the desired speed. Failure to carefully locate access
connections or median openings that may later become signalized can cause substantial increases in
arterial travel times. In addition, poor signal placement may lead to delays that cannot be overcome by
computerized signal-timing systems.

5. Preserve the Functional Area of Intersections and Interchanges

The functional area of an intersection (or interchange) includes the areas beyond the junction of the
intersecting roadways that is critical to the proper function of the intersection (see Figure 1-2). This
functional area includes the approaches and vehicle departure areas where motorists are responding to the
traffic control devices at the intersection, accelerating, decelerating, and maneuvering into the appropriate
lane to stop or complete a turn. Access driveways located too close to intersections or interchange ramps
(i.e. within the functional area) can cause serious traffic conflicts that impair the function of the affected
facilities.

Figure 1-2: Intersection Physical Area versus Functional Area

6. Limit the Number of Driveways and Other Conflict Points

Drivers make more mistakes, aade more likely to have collisions, whehey are presented with
complex driving situations created by numerous conflicts (see Figure 1-3). On the other hand,
simplifying the driving task—by limiting the number of conflict points a motorists is faced with—
contributes to improved traffic operations and fewer collisions (see Figure 1-4). The number of potential
conflicts also increases substantially when pedestrian and bicycle movements are considered as well.
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Therefore, a less complex driving environment is accomplished by also limiting the number and type of
conflicts between vehicles, vehicles and pedestrians, and vehicles and bicyclists.

Figure 1-3: Conflicts at Four-Leg Full-Movement Intersection
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Figure 1-4: Reduced Conflict Points at Median-Controlled Intersection
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7. Separate Driveways and Other Conflict Points

Drivers need sufficient time to address one potential set of conflicts before facing another. The necessary
spacing between conflict areas increases as travel speed increases, in order to provide drivers adequate
perception and reaction time. Separating conflict areas helps to simplify the driving task and contributes
to improved traffic operations and safety.

8. Remove Turning Vehicles from Through Traffic Lanes

Turning lanes allovdrivers to decelerate gradually out of theough lane and wait in a protected &fica

an opportunity to complete a turn, thereby reducing the severity and dwhtonflict between turning
vehiclesand through traffic. Similarly, acceleration and deceleration lanes allow drivers to transition
their travel speeds gradually to enter or leave the through traffic stream. The physical separation of
turning and through traffic improves the safety and efficiency of roadways and intersections.

9. Use Non-Traversable Medians to Manage Left-Turn Movements

Medians channel turning movements on major roadways to designated locations. Non-traversable
medians and other techniques that minimize left-turns or reduce the driver workload can be especially
effective in improving roadway safety. Full median openings—that allow left-turns from either
direction—are more appropriately reserved for signalized intersections and unsignalized junctions of
arterial and collector streets. Full median openings at other unsignalized locations can adversely affect
safety and traffic flow, but may be appropriate in some areas where analysis indicates that traffic
operations and safety would be improved.

10. Provide a Supporting Local Street System and On-Site Circulation Systems

Interconnections between adjacent developments—as well as connections to the existing local street
system—are important in maintaining safe and efficient traffic flow. Well-planned commuonitvde

a supporting network of locand collector streets to accommodate development, as well as unified
property access and circulation systems. Interconnected local street systems and on-site circulation
systems provide alternative routes for bicyclists, pedestrians, and drivers alike.

Alternatively, commercial strip development with separate driveways for each business forces even short
trips to occur on the major roadway, thereby impeding safety and mobility along that roadway.

Connectivity can be maintained, while advancing access management objectives, for arterial roadways by
ensuring that local street connections to the arterial conform with the adopted connection spacing interval.

11. Match Driveway Design with Operational and Safety Needs

Driveways accommodate a wide range of vehicle types, traffic volumes, and vehicle turning speeds. For
example, a short curb-return radius cannot efficiently accommodate large trucks or the high-speed traffic
expected on a rural arterial, but may be an acceptable design treatment for lower-speed urban areas where
only passenger cars and single-unit trucks may be expected. Consequently, driveway design should be
tailored to meet the needs of the vehicles using the driveway.

12. Coordinate Actively with Other Agencies regarding Transportation and Land Use

Effective access management is rarely accomplished by one agency independently. To optimize the
benefits of access management, coordination and cooperation with all the appropriate transportation
agencies is essential when introducing design techniques along a roadway or preparing an Access
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Management Plan. In addition, multi-jurisdictional coordination is essential when applying access
management standards relative to lot split, subdivision, site plan, zoning, and other local land use
application reviews.

13. Consider Preparing an Access Management Plan or Corridor Management Plan

An Access Management Plan (sometimes referred to as a “Corridor Management Plan”) is a
comprehensive study of existing and planned transportation infrastructure and land use within a defined
study area that establishes a plan for providing reasonable access to all properties, while restoring or
preserving the integrity of the transportation system, through careful consideration of the other principles
described above. The primary benefit of having such a plan is that it lays the foundation for correcting
existing access management problems and preventing others from occurring in the future. An Access
Management Plan may be formally adopted into a local comprehensive plan.

14. Educate and Involve Others

The effective application of access management is greatly enhanced by on-going education activities to
inform planners, engineers, highway designers, and law-makers at the State, county, MPO, and local
levels about the benefits of access management, the principles and techniques for successful application,
and current implementation activities.

1.4 Benefits of Access Management

This section outlines the benefits of improving access management policy and practices in Indiana. The
wide-ranging benefits of access management extend to a host of users and affected parties including:

X Motorists — who face fewer conflicts and decision points, simplifying the driving task and
improving safety;

X Cyclists and Pedestrians who face fewer conflicts with traffic, and are afforded safe refuge
locations such as medians;

x Transit riders— who experience reduced delays and travel times, and benefit from an improved
walking environment;

X Business persons who are served by a more efficient transportation system that captures a
broader market area, and benefit from stable property values and a predictable and consistent
development environment;

x Freight delivery carriers— who experience reduced delays and improved safety, resulting in
shorter transportation times and lower delivery costs;

x Government agencies who benefit from the lower cost of delivering a safe and efficient
transportation system; and

x Communities— who benefit from a safer and more attractive transportation system and from
reduced disruptions associated with road widening and construction.

Considerable research and experience from other states has demonstrated the traffic safety and
operational benefits to the motoring public. However, access management extends beyond these to
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include economic, environmental, system preservation, and aesthetic benefits. This section draws upon
national research and associated literature presentedActkes Management Manuy&eference 2) and

NCHRP Report 420mpacts of Access Management TechniqBederence 3) to describe these benefits

as they relate to the various access management techniques that are recommended for Indiana. The
access management benefits described in this section focus on the following major areas:

System preservation benefits
Economic benefits
Environmental benefits
Roadway safety benefits
Traffic operations benefits
Aesthetic benefits

X X X X X X

1.4.1 System Preservation Benefits

Access management &ssetmanagement. Roads are an important public resource, and are costly to
build, improve, and replace. Because access management preserves the functional integrity of the
roadway system, it is an essential tool for maximizing the return on this investment in public
infrastructure. Roadways with closely-spaced driveways, irregularly-spaced traffic signals, numerous
median openings, and inefficient traffic signal progression, suffer the deteriorating effects of increased
traffic congestion, and degraded safety performance. However, by managing access, Indiana can extend
the life of its highways by providing for more safe and efficient traffic operations, largely within existing
rights-of-way.

1.4.2 Economic Benefits

Access management does not only improve the transportation function of the roadway, but it also helps
preserve long-term property values and the viability of abutting development. Poor access management
results in greater average travel delays and increased travel times. Market area analysis demonstrates that
greater delays and the associated increases in travel times lead to a corresponding decrease in the market
areas that can be served by businesses. Although the sizes of market areas for each business are different,
the proportionate decrease in the size of the market area remains the same. This relationship is illustrated
in Figure 1-5.
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Figure 1-5: Effects of Travel Time on Market Area

Reduction in Market Area
Average Relative to
Speed Previous Size
0% 100%
10% 81% .
20% 65% \
30% 45% Original Trade Area
40% 36%
50% 25%

Reduced Trade Area

Source: Figure 2-4Access Management ManuaD03.
1.4.3 Environmental Benefits

Maximum fuel efficiency occurs at constant speeds between 35 and 50 mph. Similarly, minimum
emissions for carbon monoxide and organic compounds occur at speeds between 35 and 55 mph. Access
management helps to save fuel and reduce vehicle emissions by helping to ensure the efficient
progression of through vehicles along major roadways, maintaining desired progression speeds, and
reducing the propensity for start-and-stop traffic operations due to vehicle turning conflicts. In addition,

as described above, access management protects the capacity and efficiency of existing roadways,
reducing the need for the construction of new major roadways and bypass roadways, and the associated
environmental impacts of these actions.

1.4.4 Roadway Safety Benefits

This section summarizes the roadway safety benefits associated with the following major access
management techniques:

Traffic Signal Spacing;
Unsignalized Access Spacing;
Median Installations; and
Left-Turn Lanes.

X X X X

Traffic Signal Spacing

Several studies have found that the number of crashes, and crash rates (i.e. crashes per million vehicle
miles), increase as traffic signal density increases. The effect of signal density on crash rates is illustrated
in Figure 1-6.
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Figure 1-6: Effect of Signal Density and Unsignalized Access Density on
Average Crash Rates in Urban and Suburban Areas

Source: Figure 268\\CHRP Report 420: Impacts of Access Management TechnitR@s
Also shown in Figure 9-3 iAccess Management ManuaD03 and Exhibit 2-37 in AASHTO Green Book, 2004.

For example, at a density of 20 unsignalized access points per mile, an increase in signal density from
"2.0 signals per mile to 2.1 to 4.0 signals per mile can result in an estimated 70 percent increase in crash
rate (from approximately 2.8 to 4.8 crashes per million vehicle miles). The average crash rate more than
doubles—from 3.6 crashes to 7.6 crashes per million vehicle miles—at 60 unsignalized access points per
mile.

Unsignalized Access Spacing

Unsignalized access points introduce conflicts and friction into the traffic stream as vehicles enter and
leave the highway. As stated in the 2004 AASHTO “Green BoAkPdlicy on Geometric Design of
Highways and StreetReference 4):

Driveways are, in effect, intersections... The number of crashes is disproportionately
higher at driveways than at other intersections; thus, their design and location merit
special consideration.

The separation of conflict areas is commonly recognized as an effective way to improve safety for
motorists, pedestrians, and bicyclists. Drivers need sufficient time to address one set of potential conflicts
before facing another. Sufficient spacing between unsignalized access points also permits the design of
auxiliary lanes that reduce the interference on through traffic caused by turning vehicles. Studies have
shown that crash rates rise with increasing frequency of driveways and intersections. Each additional
driveway increases the number of conflict points, as well as the crash potential. The crash rate indices
shown in Table 1-1 were derived using 10 access points per mile as a base.

AECOM Transportation 11 New York, New York



September 2009
INDOT Access Management Guide — REVISED Indiana Department of Transportation

Table 1-1: Relative Crash Rates for Unsignalized Access Connection Spacing

Unsignalized Acces Average Spacin .
Po?n ts Per Mila (fge et)bp Relative Crash Rate
10 1,05¢ 1.C
20 52¢ 1.4
30 352 1.€
40 264 2.1
50 211 2.4
60 17¢ 3.C
70 151 3.t

a = Total access connections on both sides of highway

b = Average spacing between access connections on the same side of the roadway; one-half of the
connections on each side of the roadway.

Source: Derived from Table 4 MCHRP Report 420: Impacts of Access Management Technifg%
Also shown in Table 9-4Access Management Manu2D03.

As shown in Table 1-1, a segment with 60 access points per mile would be expected to have a crash rate
that is three times higher than a segment with 10 access points per mile. In general, each additional
access point per mile increases the crash rate by approximately four percent.

Figures 1-7 and 1-8 present crash rates by median type and total access density (both directions) for
urban/suburban and rural roadways, respectively.

Figure 1-7: Estimated Crash Rates by Median Type, Urban and Suburban Areas

Source: Figure 268\\CHRP Report 420: Impacts of Access Management TechnitR@s
Also shown in Exhibit 2-35 of AASHTO Green Book, 2004.

As shown in Figure 1-7, each access point added in urban/suburban areas is projected to increase the
annual crash rate by 0.11 to 0.18 crashes per million vehicle-miles-traveled (VMT) on undivided
highways, and by 0.09 to 0.13 crashes per million VMT on highways with two-way left-turn lanes
(TWLTLS) or non-traversable medians.
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Figure 1-8: Estimated Crash Rates by Median Type, Rural Areas
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Source: Figure 25\\CHRP Report 420: Impacts of Access Management Technit@%
Also shown in Exhibit 2-36 of AASHTO Green Book, 2004.

As shown in Figure 1-8, each access point (or driveway) added in rural areas is projected to increase the
annual crash rate by 0.07 crashes per million VMT on undivided highways, and 0.02 crashes per million
VMT on highways with TWLTLSs or non-traversable medians.

Median Installations

A synthesis of research on the safety effects of alternative median treatments concluded that roadways
with non-traversable medians are safer than both undivided roadways and those with continuous two-way
left-turn lanes (TWLTL). Tables 1-2 and 1-3 compare crash rates of various access densities by median
type for urban/suburban areas, and rural areas, respectively.

Table 1-2: Representative Crash Rates by Type of Median, Urban/Suburban Areas
(crashes per million vehicle-miles traveled)

Total Access Points Median Type
Per Mile? Undivided TWLTL Non-traversable Mediar
" 2C 3.€ 3.4 2.€
20.01-4C 7.2 5.€ 5.1
40.01-6C 9.4 7.€ 6.€
> 6( 10.€ 9.2 8.2
All 9.C 6.€ 5.€

a = Includes both signalized and unsignalized access points.
SourceTable 6 iNNCHRP Report 420: Impacts of Access Management Technif8%
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Also shown in Table 2-2\ccess Management Manu2D03.

Table 1-3: Representative Crash by Type of Median, Rural Areas
(crashes per million vehicle-miles traveled)

Total Access Points Median Type
Per Mile? Undivided TWLTL Non-traversable Mediar
"1k 2.t 1.C 0.9
15.01-3C 3.€ 1.2 1.2
> 3C 4.€ 1.7 1.t
All 3.C 1.4 1.2

a = Includes both signalized and unsignalized access points.
Source: Table 7 iINCHRP Report 420: Impacts of Access Management Techntfg%
Also shown in Table 2-2Access Management Manu2D03.

Table 1-2 indicates that in urban and suburban areas, undivided highways were found overall to
experience 9.0 crashes per million vehicle miles, as compared with rates of 6.9 for TWLTLs and 5.6 for
nontraversable medians. As Table 1-3 shows, in rural areas, undivided highways were found overall to
experience 3.0 crashes per million vehicle miles, as compared with rates of 1.4 for TWLTLs and 1.2 for
non-traversable medians.

Table 1-4 illustrates the findings of a before-and-after study of crash rates along Memorial Drive in
Atlanta, Georgia. A raised median was installed along this roadway, which previously was striped for a
continuous TWLTL.

Table 1-4: Percentage Change in Crash Rates after Replacing a TWLTL with a Raised Median

Location Total Crash Rate Injury Rate
Mid-block -55 -59
Intersection -24 -40

TOTAL -37 -48

Source: Table 2-4Access Management ManuaD03.

As shown in Table 1-4, conversion from a TWLTL configuration to a raised median configuration
reduced the total crash rate for the roadway by 37 percent and reduced the injury rate by 48 percent.

Table 1-5 provides a summary of the results of research efforts on the operational and safety effects of
various median treatments.

Table 1-5: Summary of Research on the Effects of Various Access Management Techniques

Treatment Effect
1. Add continuous TWLT 35% reduction in total crast
2. Add nor-traversable medi: 35% reduction in total crast

. .| 15%-57% reduction in crashes o-lane road
3. Replace TWLTL with a non-traversable medi A 0/ 5006 reduction in crashes o-lane road

TWLTL = Two-Way Left-Turn Lane
Source: Excerpt from Table 2-B¢ccess Management ManuaD03.

Selecting a median alternative—whether retaining an undivided cross-section, installing a two-way left-
turn lane, or providing a non-traversable median barrier—is a major decision that will influence the
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operational and safety characteristics of a roadway. Roadway agencies in Indiana must consider the
following in deciding the best median type, or if medians are the preferred method of access management:

Roadway function;

Adjacent land use;

Supporting street system;

Existing access spacing, design, and traffic control features;
Traffic speeds;

Crash history and future crash potential; and

Costs.

X X X X X X X

Left-Turn Lanes

A synthesis of safety experience indicates that the removal of left-turns from through traffic lanes via an
exclusive left-turn bay reduced crash rates between 25 and 50 percent on four-lane roadways.

1.4.5 Traffic Operations Benefits

This section summarizes the traffic operations benefits associated with the following major access
management techniques:

x Traffic Signal Spacing;

x Unsignalized Access Spacing;
X Median Installations; and

X Left-Turn Lanes.

Traffic Signal Spacing

The spacing of traffic signals, in terms of their frequency and uniformity, is a critical parameter that
governs the performance of urban and suburban highways. Closely-spaced—or irregularly-spaced—
traffic signals on arterial roadways result in frequent stops, unnecessary delays, increased fuel
consumption and vehicular emissions, as well as high crash rates. Sufficient and uniform traffic signal
spacing allow signal timing plans to be developed that can efficiently accommodate varying traffic
conditions during peak and off-peak time periods. Establishing traffic signal spacing standards is one of
the most important access management techniques. For this reason, states such as Colorado, Florida, and
New Jersey require longer signal spacing (e.g. ¥ mile) or minimum through band\@dih§0 percent)

along higher-speed principal arterial roadways.

Each traffic signal per mile added to a roadway reduces travel speeds by approximately 2 to 3 miles per
hour. Table 1-6 indicates the percentage increases in travel time that can be expected as signal density
increases, using two traffic signals per mile as a base. For example, travel time on a segment with four
signals per mile would be approximately 16 percent greater than on a segment with two signals per mile.

! Bandwidth measures how large a platoon of vehicles can pass through a series of signals without stopping for a red traffic light. It represents a
“window of green” in which motorists traveling along a roadway will encounter a series of green lights as they proceed. For example, a
bandwidth of 45 percent indicates that, if a traffic signal has a 100-second cycle length, there is a 45-second band in which a platoon of vehicles
will encounter green lights as they travel along a roadway.
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Table 1-6: Percentage Increase in Travel Times as Signalized Density Increases

Percent Increase in Travel Tim
(compared to 2 signals per mile)
0
9
16
23
29
34

8 39

Source: Derived from Table 3 MCHRP Report 420: Impacts of Access Management Technfg:
Also shown in Table 2-7 iAccess Management Manu2D03

Signals Per Mile

N[OOI WIN

The Colorado Access Demonstration Project concluded that ¥2-mile signal spacing could reduce vehicle-
hours of delay by more than 60 percent, and vehicle-hours of travel by more than 50 percent, compared
with signals spaced at ¥z-mile intervals with full median openings between signals.

Traffic signals account for most of the delay that motorists experience on arterials and also may
contribute to certain types of crashes. The planning, design, and operation of traffic signals in Indiana
need to achieve a balance among capacity, property access, and progression requirements. Restricting
signals to those locations where effective progression can be achieved will result in both safety and
operational benefits to the users of the Indiana roadway system.

Unsignalized Access Spacing

Travel times along unsignalized multi-lane divided highways can be estimated using procedures set forth
in theHighway Capacity Manugl[HCM, Reference 5). Speeds are estimated to be reduced by 0.25 mph
for every access point up to a 10 mph reduction for 40 access points per milelCWMherocedure is

keyed to access points on one side of a highway, but access points on the opposite side of a highway may
be included where they have a significant effect on traffic flow.

More detailed analysis used for the development ofHlghway Capacity Manuakhowed a speed
reduction of 0.15 mph per access point and 0.005 mph per right-turning movement per mile of road (see
Table 1-7). Thus, for 40 access points per mile and 400 right-turns per mile, the speed reduction would
be 8.0 mph. If the right-turn volume were to increase to 600, the corresponding speed reduction would be
9.0 mph. ThédCM value in both cases is 10 mph.
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Table 1-7: Speed Reductions for Uninterrupted Multi-Lane Arterials

Speed Hourly Right-Turn Volume Per Mile HCM @
Access | Lossper| 100 | 200 | 300 | 400 | 500 | 600 | 900 0.25
; mph
Points | Access Speed Loss (mph)
) : speed
per Mile | Point 0.8 | 10 | 15 [ 20 | 25 | 30 [ 45 | joe5per
(mph) Combined Speed Loss (mph) access
1 0.17° 0.6 1.1¢F 1.65 2.1° 2.65 3.1t 4.65 1.2F
5 0.7¢ 1.2F 1.7¢ 2.2¢ 2.7 3.2t 3.7¢ 5.2t 1.2F
10 1.5C 2.0C 2.5( 3.0C 3.5(C 4.0C 4.5C 6.0C 2.5C
15 2.2¢ 2.7 3.2t 3.7¢ 4.2 4.7¢ 5.2t 6.7 3.7¢
20 3.0C 3.5(C 4.0C 4.5C 5.0C 5.5( 6.0C 7.5C 5.0C
30 4.5C 5.0C 5.5( 6.0(C 6.5( 7.0C 7.5C 9.0(C 7.5C
40 6.0C 6.5(C 7.0C 7.5C 8.0C 8.5( 9.0C 10.5( 10.0(

Note: Numbers within box represent sum of marginal totals (i.e. c = a + b).
Source: Table 42, NCHRP Report 420: Impacts of Access Management Techniques, 1999.

The research clearly indicates that increasing the spacing between access points improves roadway safety
and the quality of traffic flow. Indiana motorists will experience operational and safety benefits by
increasing the spacing distance between access points, which provides for reduced vehicular travel times,
fewer vehicular conflicts and reduced crash potential, and opportunities for the installation of turn lanes
and auxiliary lanes.

Median Installations

The basic choices for designing the roadway median are whether to install a continuous TWLTL or a non-
traversable median on an undivided roadway, or to replace a two-way left-turn lane with a non-traversable
median. Two-way left-turn lanes provide greater access and maximize operational flexibility. A non-
traversable median design involves the provision of either a raised or depressed median that cannot be
crossed or discourages crossing. Such treatments improve traffic safety and operations by removing left-
turn movements from the through travel lanes. Medians physically separate opposing traffic, limit access,
clearly define conflicts, and provide better pedestrian refuge. Median design requires adequate provisions
for left-turns and “U”-turns to avoid concentrating these movements at signalized intersections.

Table 1-8 provides a summary of the results of research efforts on the operational effects of various
median treatments.

Table 1-8: Summary of Research on the Effects of Various Access Management Techniques

Treatment Effect
30% decrease in del
30% increase in capac
30% decrease in del
30% increase in capac

1. Add continuous TWLTL

2. Add non-traversable median

TWLTL = Two-Way Left-Turn Lane
Source: Excerpt from Table 2-B¢ccess Management ManuaD03.

Selecting a median alternative—whether retaining an undivided cross-section, installing a two-way left-
turn lane, or providing a non-traversable median barrier—is a major decision that will influence the
operational and safety characteristics of a roadway. Roadway agencies in Indiana must consider the
following in deciding the best median type, or if medians are the preferred method of access management:
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Roadway function

Adjacent land use

Supporting street system

Existing access spacing, design, and traffic control features
Traffic speeds

Crash history and future crash potential

Costs

X X X X X X X

Left-Turn Lanes

The treatment of left-turns is a major access management strategy. Left-turns at driveways and street
intersections may be accommodated, prohibited, diverted, or separated depending upon specific
circumstances. Left-turn movements made from shared lanes can block through vehicles. The proportion
of through vehicles blocked on an approach to a signalized intersection is a function of the number of left-
turns per signal cycle, as shown in Table 1-9.

Table 1-9: Proportion of Through Vehicles Blocked as a Function of Left-Turns per Cycle

Left-Turns Per Cycle | Proportion of Through Vehicles Blockec
1 25%
2 40%
3 60%

Source: Table 1ANCHRP Report 420: Impacts of Access Management TechnitRe%

As shown in Table 1-9, even with only a few left-turns each cycle, the capacity of a shared through/left-
turn lane may be 40 to 60 percent that of a standard through-only lane under typical urban or suburban
conditions. Thus, providing left-turn lanes along a four-lane arterial has the potential to increase the
number of effective travel lanes from approximately 1.5 to 2.0 lanes in each direction—a 33 percent
increase in capacity. Table 1-10 provides the following illustrative capacities for two- and four-lane roads
at signalized intersections, based on applicatiddigiiway Capacity Manuahethodologies.

Table 1-10: Capacities of Two-Lane and Four-Lane Roads at Signalized Intersections

. . Approach Capacity (Vehicles per Hour per Approach
Approach Configuration Two-Lane Road: Four-Lane Road:
Shared lane only (50 to 150 -turns per hou 425-65( 90(C-1,00(
With exclusive lei-turn lant 75C-96( 1,10C-1,46(

Source: Table 13\ CHRP Report 420: Impacts of Access Management Techntfg%

As shown in Table 1-10, the addition of a left-turn lane on the approach results in a capacity increase of
approximately 50 to 75 percent on two-lane roadways, and approximately 20 to 50 percent on four-lane
roadways.

Due to the operational and safety implications associated with allowing left-turns to occur from shared
through lanes, left-turns should be removed from the travel lanes whenever possible by providing separate
left-turn lanes. Therefore, provisions for left-turns have widespread implications in Indiana, particularly
along arterials and collector roads, and are essential to improve safety and preserve capacity.
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1.4.6 Aesthetic Benefits

By minimizing the number of driveways, consolidating driveways, and constructing medians, access
management techniques provide more landscaping opportunities that can result in more visually pleasing
corridors. These aesthetic benefits can, in turn, help attract new businesses.
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2.0 INDOT DRIVEWAY PERMIT PROGRAM

2.1 Driveway Permit Process

Indiana State law requires the public to obtain permission from the governmental unit having jurisdiction
over a street or highway to construct inside of the right-of-way (ROW) line. INDOT has jurisdiction over
the State highway system and has established a driveway permit process to be followed by all applicants.
This section summarizes that process.

2.1.1 Legal Authority for Access Permitting

The administrative requirements associated with the driveway access permit application process for all
State highways are governed by the promulgated rules of Title 105, Article 7 of the Indiana
Administrative Code (IAC)Permits for Highway¢Reference 6).

2.1.2 Permit Application Forms and Related Documentation

Any business or private party wishing to construct an access driveway onto the State highway right-of-
way is required to apply for, and obtain, a permit from INDOT prior to beginning any construction. A
permit is also required for any proposed relocation or alteration of an access, approach, or cross-over and
is governed by the same regulations and standards as for a new access driveway.

The appropriate INDOT application form, entitled “Driveway Permit” [Form 1945(RS/3-00)], is used for

all routine requests by individuals and corporations for residential and commercial driveways along State
highways. The form can be obtained on-line via the INDOT website
(http://www.in.gov/dot/div/permits/forms/1945.gdbr from the appropriate INDOT district offices. The
permit application must be accompanied by drawings, plans, and other documentation sufficient to
describe in detail the specific access proposal to INDOT review staff. Drainage and sub-grade design is
also an integral part of the driveway design and, therefore, must be addressed as part of the driveway
permit application.

Key items to be provided by the applicant on (or attached to) the driveway permit form include the
following:

1) Type of permit (described below);

2) Specific driveway location, including INDOT district, sub-district, and reference point number;
3) Legal description of the parcel;

4) 20-year Certified Title Search or Title Insurance (for commercial driveway permits only);

5) Present and proposed use of the parcel(s);

6) Bond amount and number (if a bond is required);

7) Name, contact information, and signature of applicant; and

8) Application fee payable to INDOT.

Types of Driveway Permits

All driveway permitdall into one of the following four (4) types, one of which must be specified on the
permit application form:
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1) Major Commercial Driveway- Serves a private property used for commercial purposes, or a
public property, that generates enough traffic to require auxiliary lanes. The driveway can be
located in an urban or rural area.

2) Minor Commercial Driveway- Serves a private property used for commercial purposes, or a
public property, that does ngenerate enough traffic to require auxiliary lanes. The driveway
can be located in an urban or rural area.

3) Sub-Minor Commercial Driveway Serves a private property used for commercial purposes that
does not generate more than 25 vehicles per day. The driveway can be located in an urban or
rural area.

4) Private Driveway — Serves a private residence, barn, or private garage in improved or
unimproved condition in an urban or rural area. The driveway is used by the owner or occupant
of the premises, guests, and necessary service vehicles.

Types of Driveways

In addition, alldrivewaysfall into one of the following seven (7) classes, one of which must be specified
on the permit application form:

Class |- Private residential approach, urban area

Class Il- Private residential approach, rural area

Class Ill—- Commercial approach, urban area

Class IV— Commercial approach, rural area

Class V- Field approach (i.e. serving vacant lot, field, or unimproved property), urban and rural
areas

Classes VI and VH Heavy industrial/truck stop approaches, urban and rural areas.

In addition to the driveway permit form, the following supplemental information may be required of the
applicant depending on site-specific circumstances:

1) Additional Disclosure Form- A document used for the purposes of identifying and notifying
other parties (persons, organizations, companies, agencies, etc.) that are, or will be, served by the
subject driveway approach. A separate, notarized disclosure form is required for each party.

2) Permit Bond- Should the applicant/permittee fail to perform properly, this notarized document is
used to guarantee that the work performed on the right-of-way by the applicant/permittee will be
completed as required in the conditions and provisions of the permit.

3) Traffic Impact Analysis (TIA} A technical study, prepared by a registered professional engineer,
may be required to evaluate the impact of present and future traffic generated by the proposed
development. The TIA should be prepared in accordance witAgpkcant’s Guide to Traffic
Impact StudiegReference 7), an INDOT publication.

4) Agreement to Execute an Access Control Documdntconsideration for INDOT granting a
driveway permit, the applicant may be required to sign an agreement to execute an access control
document conveying the access rights for the balance of property frontage owned by the
applicant. This agreement allows INDOT to issue a permit to begin driveway construction before
the actual deed relinquishing the remaining access rights is prepared and recorded on the
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property. This document is required for most developments with over 400 feet of frontage along
a State controlled highway.

In addition, INDOT has developed two documents—the “Covenant Limiting Land Uses” (shown in
Appendix “C”) and the “Future Traffic Signal Commitment” (shown in Appendix “D")—that may be
used to establish legally-binding agreements with property owners for specific access management
purposes.

5) Covenant Limiting Land Uses This document serves as a formal agreement between INDOT
and the subject property that, in exchange for an access permit, development density thresholds
for specific land uses on a subject site cannot be exceeded, unless a Traffic Impact Study is
prepared to identify any additional traffic impacts. This agreement is signed by both INDOT and
the property owner and is bound to the deed on the property. The intent of this document is to
avoid the potential for additional site traffic generation that would degrade traffic operations
and/or safety on the State highway system and generate the need for improvements (such as
auxiliary lanes) that would need to be paid at taxpayer’s expense.

6) Future Traffic Signal Commitment This document serves as a formal agreement between
INDOT and the subject property owner that, in exchange for an access permit, obligates the
property owner to pay for future design and construction of a traffic signal at a specific location
(provided traffic signal warrants are met). INDOT agrees to assume the signal maintenance costs
following construction. This agreement is signed by both INDOT and the property owner, and is
binding for 10 years from the date of its execution. The intent of this document is to provide
INDOT with the opportunity to ensure that a traffic signal would be installed at a location where
it may be needed at some future date (as traffic volumes increase over time), but is not needed at
the present time.

2.1.3 Rules and Guidelines

INDOT encourages applicants to useDtsveway Permit Manua{Reference 8), which explains the State
highway access permit rules and procedures to be followed when applying for a permit, and also outlines
design guidelines associated with locating and constructing the access driveway on the State right-of-way.
The guidelines outlined in th&anual are also used by INDOT in reviewing the access permit
application. The most recent (1996) version of this document can be found on-line via the INDOT
website:http://www.in.gov/dot/business/permits/pdf/driveway. pdf

Figure 2-1 shows the table of contents from the INDiVeway Permit Manual The manual contains a
variety of design criteria for access driveways on State highways such as:

Number and location of driveways;

Driveway separation and clearance distances;

Required sight distance;

Specific driveway design features (number of lanes, driveway width, return radii, etc.);
Drainage and curb design; and

Channelization features.

X X X X X X

In addition, Section 32 of thBriveway Permit Manualncludes general guidelines for when a Traffic
Impact Study (TIA) is required of an applicant, based on the size of the proposed land uses. If a TIA is
determined to be necessary, fygplicant’s Guide to Traffic Impact Studiestablishes the methodology

for, and scope of, the required traffic impact study.
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It should be noted that the regulations contained in IND@Figeway Permit Manuagjive consideration
to access management principles. Manual recognizes the need to manage access by specifying the
responsibility of INDOT:

...to regulate and control the location, design, and operation of access driveways and to
reconcile, to the extent feasible, the needs and rights of both (land owners and road users).

and that

...driveway design in accordance with these parameters should assure a reasonably good level of
service to the driveway users and at the same time minimize the interference to highway traffic.

The policies and procedures set forth in Beveway Permit Manuahre supported by the promulgated

rules in the Indiana Administrative Code (Title 105, Article 7: Permits for Highways). However, because
the Driveway Permit Manuals administered by six district offices, and because is sets forth guidelines
(i.e. not standards), its actual application sometimes varies throughout the State, depending on specific
circumstances.
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Figure 2-1: Table of Contents fromDriveway Permit Manual
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Figure 2-1 (cont'd): Table of Contents fromDriveway Permit Manual
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2.1.4 Processing and Issuance of Permits

Construction of a new driveway or reconstruction of an existing driveway connecting to a State highway
is allowed only after an access permit has been issued by INDOT. INDOT’s review process is dependent
upon the type of permit requested and the nature of the permit request. More complicated applications
usually take longer to review and process, and may involve the Central office in Indianapolis.

As shown in Figure 2-2, INDOT has six (6) district offices throughout the State, each with numerous sub-
districts. The sub-district offices are responsible for accepting and reviewing the access permit
application form and other supporting documentation included in the submittal package prepared by the
applicant. Submittal packages deemed complete by the sub-district office are forwarded to the respective
district office where they are reviewed for compliance with current INDOT guidelines and specifications
(including theRoadway Design Manuaind theDriveway Permit Manual

If the permit application and supporting materials are determined to be in accordance with all established
requirements and regulations—and the applicant is not seeking access within a limited access right-of-
way corridor—an access permit is granted by the district office subject to appropriate conditions and
provisions. However, if the applicant is seeking access within a limited access corridor, the district office
either: 1) denies the permit, or 2) forwards it to the Central office in Indianapolis with associated
recommendations. Approvals for any break in the limited access right-of-way can only be granted by the
Chief Engineer in the Central office. For development projects that are not within a limited access right-
of-way corridor, but require an access control document to prohibit out-lot access to the State highway
system, the district office coordinates preparation of the appropriate documentation that is then recorded
on the subject property.

In practice, INDOT staff typically does not deny applications outright. Rather, staff typically works with
the developer or property owner to help ensure that key site and access design issues are resolved.

2.1.5 Access Permit Enforcement

Permit enforcement, while typically the responsibility of the sub-district and district offices, may also
require the involvement of the State Attorney General’s office. All construction work by the applicant
within State right-of-way must proceed in accordance with the conditions and provisions specified in the
issued access permit. INDOT may halt any activity if the permit conditions and provisions are not
satisfied (or if an individual fails to obtain the appropriate permit). In instances where a driveway is
constructed illegally or without a permit, INDOT will request an application be filed and a permit issued
retroactively if the driveway is acceptably designed and located. If not, differences are typically resolved
before legal activity commences. In rare instances, when there is no cooperation from the property
owner, INDOT files for court orders through the Attorney General's Office. The Attorney General's
Office determines which cases to take to court and the best means of addressing violations. Any costs
incurred by INDOT in correcting a failure to comply with the terms and conditions of a permit, or a
failure to obtain a permit, are borne by the property owner.
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Figure 2-2: INDOT District Map and Contact Information

. FORT WAYNE DISTRICT

SEYMOUR DISTRICT

VINCENMES DISTRICT

Source: INDOT websiténttp://www.in.gov/dot/div/traffic/districts/

2.2 Grandfathering of Existing Access Driveways

Many existing driveways may not meet INDOT access spacing guidelines. These existing driveways
would remain unchanged unless one of the following actions occurs:

1) INDOT implements an access management project which may be in conjunction with other roadway
reconstruction projects.

2) There is a change in the existing land use, or a proposed new land use, on the property that requires
some local public agency approval for a right-of-encroachment, a rezoning, a subdivision or site plan
approval, or amendment thereto.

3) There is a change in the existing land use, or a proposed new land use, on the property that requires
an INDOT access permit.
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3.0 INDOT ACCESS CLASSIFICATION SYSTEM AND DESIGN CRITERIA
As stated previously, INDOT’s access management program seeks to:

Reduce traffic congestion;

Preserve the flow of traffic;

Improve traffic safety and reduce the frequency of crashes;
Preserve existing road capacity;

Support economic growth;

Improve access to businesses and homes;

Maintain or improve property values; and

Preserve the public investment in the transportation infrastructure.

X X X X X X X X

These objectives are accomplished by:

x Establishing appropriate levels of allowable access for each State highway through the
implementation of a statewide Access Classification System;

X Managing the driveway permitting process to ensure that new driveways proposed in conjunction
with private development are properly located and designed,

x Enforcing identified permit violations;

X Working cooperatively and proactively with other government agencies, property owners, and the
public when access and land use decisions affecting State highways must be made;

X Incorporating access management techniques into design plans for new State highways and
improvement plans for existing State highways;

x Educating INDOT staff and others regarding INDOT’s specific access management-related
policies and procedures.

3.1  Access Classification System

An Access Classification System is typically used to establish the level of allowable access for roadways
of varying levels of importance in the State highway system. In essence, an Access Classification System
is a hierarchy of access categories that forms the basis for the application of access management. Each
access category sets forth criteria governing the access-related standards and characteristics for
corresponding roadways. These access categories ultimately define where access can be allowed between
private developments and the roadway system, and where it should be denied or discouraged. They
define spacing standards for signalized intersections, and where a driveway should be restricted to right-
in/right-out operation. Defining access categories involves consideration of the following factors:

1) Roadway Functional Classification SystermAs alluded to above, the foundation of an access
classification system is the functional classification system (arterial, collector, etc.) that reflects
the general purpose of each roadway within the transportation system.

2) Roadway Design Characteristicdr-addition, roadway characteristics associated with geometric
design (such as the number of lanes, shoulder widths, design speed, and particularly median
treatments) should be considered in defining access categories.
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3) Degree of Urbanizationr Factors (such as intersection frequency, development intensity, traffic
volume, and speed conditions) can be used to help define the degree of urbanization, and could be
considered in defining access categories.

Typically, direct property access is prohibited from freeways and expressways. Direct property access is
also typically denied (or highly restricted) for higher-level arterial class roadways, although access may
be provided where no reasonable alternative access is available. Direct property access is often permitted
for lower level arterials and collectors, although there may be limitations on the number and location of
access points. Direct property access is typically allowed on local roadways and frontage roads, subject
to safety considerations (such as maintaining proper sight distances).

Table 3-1 provides an overview of the INDOT Access Classification System. As shown in Table 3-1, the
access classification system uses the Planning Level 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 access
classification system. However, spacing criteria for these roadways are already established in other
sources such as the INDQRoadway Design Manuand AASHTO’sA Policy on Geometric Design of
Highway and Street@he “Green Book”).

Tiers 1 and 2 of the Access Classification System include all “Statewide Mobility Corridors” and
“Regional Corridors,” respectively, on the INDOT highway system. Tier 3 of the Access Classification
System includes all “Local Access Corridors” on the INDOT highway system. However, because Local
Access Corridors serve a mobility function and accommodate some through traffic volume, the term
“Sub-Regional Corridors” has been used instead for Tier 3 roadways in the Access Classification System.

As shown in Table 3-1, Statewide Mobility Corridors (Tier 1), Regional Corridors (Tier 2), and Sub-
Regional Corridors (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” distinction applies
exclusively to multi-lane roadways, and the Type “B” distinction applies exclusively to two-lane
roadways. The purpose for this distinction was to reflect the different characteristics associated with two-
lane roadways.
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Table 3-1
Overview of INDOT Access Classification System

Level of Importance /

Access Category Type Traffic Function Design Standards
Accommodates high-speed, high-volume, and long-distance Multi-lane roadways with full access-control. Access via intechanges only (no direct private access to abutting
Interstate Highways and through traffic for interstate, intrastate, or intercity travel. Also can |properties allowed). All roadways are multi-lane and median-controlled/divided. At-grade intersections and
Freeways provide a major connection between suburban areas and access driveways not permitted under any circumstances. Interchange spacing is in accordance with the
metropolitan centers. INDOT Roadway Design Manual .
Provides connections to major metropolitan areas within the State ) . .
and to neighboring states. Provides accessibility to cities and .Includes.all multi-lane roadways. Acces§ genera!ly occurs only at interchanges or a}t-grade public strgeF
regions around the state. Accommodates high-speed and long- intersections. Some movements at public street intersections may need to be restricted based on existing and
A distance trips. Can acco-mmodate heavy commercial vehicle traffic projected operating conditions and intersection spacing. Private access to abutting properties is not allowed,
includes mosi rural non-Interstate routes on the Principal Arterial "|unless .property has no reasonable alternative access (via joint-use driveways or frontage roads) or opportunity
Tier 1: Statewide Mobility System. o obtain such access.
Corridor | , . . .
ncludes only 2-lane roadways. Access generally only occurs via at-grade public street intersections. Some
Same traffic function as Tier 1, Type A. Generally provides key movgr_nents at public str_eet inter;ection§ may need to be res_tricted bas_ed qn existing and projected operating
B rural connections between meéropolitan areas 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.
;f\g?eiz;ic:jln:/l%gl?; tg:rr:i]:gfsr iﬂzspfg\?iéigl?;rsr’;gefﬂzr raffic to Includes gll multi-lane roadways. Genere}lly median-controlled/divided. Public lstree.t cgnnections occur at-
ibility. Accommodates mt’)derate to high-speed traffic grade. Private access to abutting properties is allowed. Full movements and signalization are allowed for
A acc§55| di yt i d moderat | 9 fpth ht ’ff. d public steet connections and "commercial major" driveways only. All other private driveways are limited to
(r;?n::gci; 32&:':%3&1’;2 (Te?n Z::acsrr\]/r?wggqaiz %calrzzgvyrté: a;:ican un§ignalized, right-in/right-out (median-controlled) access, with left-turns allowed conditionally subject to INDOT]
) ) ) volumes review and approval.
Tier 2: Regional Corridors :
Includes only 2-lane roadways. Public street connections occur at-grade. Private access to abutting properties
is allowed. Full movements are allowed at all private driveways, with the exception of access driveways
B Same traffic function as Tier 2, Type A. located within 300 feet of an existing (or potential future) signalized intersection which must be right-in/right-out
(with left-turn access allowed conditionally subject to INDOT review and approval). Signalization is allowed for
public street intersections and "commercial major" driveways only.
Lyrr;C::gaer\éngnzﬁ?;ntso Iiiégorrisr:]doedr;: amn(:j dztj;tlgics)slgjvm Includes all multi-lane roadways. Public street connections occur at-grade and may be signalized.
A speed traffic, short distance.trips and moderate local traffic "Commercial major" driveways may also be signalized. Full movements are allowed at public street
volumes. ' ' intersections and all private access driveways.
Tier 3: Sub-Regional
Corridors
Includes ony 2-lane roadways. Public street connections occur at-grade and may be signalized. "Commercial
B Same traffic function as Tier 3, Type A. major" driveways may also be signalized. Full movements are allowed at public street intersections and all

private access driveways.
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A summary of the key differences in spacing guidelines for the three tiers is shown in Table 3-2:

Table 3-2: Summary of Key Differences in Spacing Guidelines
by Tier of Access Classification System

Ideal Sianalized Intersection Minimum Acceptable Bandwidth for Deviation
Tier an S from Ideal Signalized Intersection Spacing
Spacing Guideline*
Urban Rural
1A and 1B Y2 mile 45% 50%
2A and 2B Y% mile 40% 45%
3A and 3B Y% mile 35% 40%

* A Ya-mile spacing guideline applies to all State highways with spéd@smph located within a built-up urban area, regardless of tier.

As shown above, the ideal spacing guideline for signalized intersections on all tiers of the State highway
system is ¥2 mile in most cases. The % mile spacing typically accommodates progression speeds ranging
between approximately 30 mph and 60 mph, depending on the length of the signal cycle that is selected.

As noted in the table above, for State highways with posted speeds of 40 mph or less that are located in
built-up urban areas, a ¥ mile spacing guideline applies. Currently, these conditions would apply to a
total of approximately 6.8 miles of the INDOT highway system under Tiers 3A and 3B. The % mile
spacing typically accommodates progression speeds ranging between approximately 15 mph and 30 mph,
depending on the length of the signal cycle that is selected.

Where the ideal signal spacing guidelines cannot be met, a deviation may be allowed, provided a
minimum acceptable bandwidth criterion can be met. As shown above, 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.

Bandwidth measures how large a platoon of vehicles can pass through a series of signals without stopping
for a red traffic light. It represents a “window of green” in which motorists traveling along a roadway

will encounter a series of green lights as they proceed. For Tier 1 State highways, the minimum
bandwidth is defined to be 45-percent in urban areas and 50-percent in rural areas. This means that if a
traffic signal has a 100-second cycle length, there is a 45-second band in which a platoon of vehicles will
encounter green lights as they travel along a State highway in urban areas, and a 50-second band for rural
areas. In addition to minimum bandwidth, the signal spacing for a particular roadway is also a function of
the cycle length of the signals and the desired progression speed for that roadway.

The spacing guidelines for unsignalized intersections and driveways are based on speed as specified in
Table 8.1 of INDOT'sDriveway Permit Manualirrespective of tier. The decision-making process with
respect to the application of the access spacing guidelines may also consider existing and projected future
traffic volumes and the type of environment (built-up, intermediate, suburban, and rural). In general,
greater flexibility is needed for lower speed roadways in built-up areas.

Driveways should not be situated within the longitudinal length of an auxiliary lane from an adjacent
intersection along any State highway. It should be noted that auxiliary lane criteria are not defined as part
of the access classification system described above. The criteria for various types of auxiliary lanes are
defined in theRoadway Design Manualnd theDriveway Permit Manualbased on the roadway cross-
section, traffic volume, and speed.
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Tables 3-3 through 3-8 at the end of this section provide the following details for Tiers 1, 2 and 3:

Type of access permitted (at-grade intersection, private driveway)
Traffic movements allowed (full movements, right-in/right-out only, etc.)
Traffic control devices permitted (traffic signal, STOP sign)

Spacing criteria for public intersections and driveways

X X X X

Detailed descriptions of the design criteria for each access category, corresponding to Tables 3-2 through
3-8, are provided in the following sections.

3.2 Design Criteria
3.2.1 Tier 1A — Statewide Mobility Corridors (Multi-Lane)

Tier 1A is comprised of all multi-lane Statewide Mobility Corridors on the INDOT system. At-grade,
public street intersections are permitted along these roadways and may be signalized contingent upon the
intersection meeting the warrant criteria set forth in Meual on Uniform Traffic Control Devices
(MUTCD) and provided INDOT concurs with the signal installation based on spacing and other
considerations. Full turning movements may be allowed for public street intersections, although INDOT
may require some movements be restricted based on intersection spacing requirements, and existing and
projected operating conditions.

Access driveways are restricted under Tier 1A, and may be allowed by INDOT only if the property owner
has no reasonable alternative access (or opportunity to obtain such access), and joint-use driveways and
frontage roads are infeasible. Full turning movements may be allowed for Commercial Major driveways
(i.e. those requiring an auxiliary lane), although INDOT may require some movements be restricted based
on intersection spacing requirements, and existing and projected operating conditions. Commercial Major
driveways may also be signalized contingent upon the intersection meeting the warrant criteria set forth in
the MUTCD and provided INDOT concurs with the signal installation. All other driveways are restricted

to Right-In/Right-Out (RIRO) movements, with left-turn access allowed contingent upon INDOT review
and approval.

The spacing criteria for all signalized intersections and driveways on Tier 1A State highways are based on
an ideal signalized intersection spacing of %2 mile. Where this ideal signal spacing cannot be met, a
minimum green bandwidth of 45-percent in urban areas and 50-percent in rural areas is required.

The spacing criteria for all unsignalized intersections and driveways is based on speed as indicated in the
Driveway Permit Manualexcept for locations where future development may trigger the need for a
signal, in which case the signalized spacing distance is to be applied instead.

3.2.2 Tier 1B — Statewide Mobility Corridors (Two-Lane)

Tier 1B is comprised of all two-lane Statewide Mobility Corridors on the INDOT system. At-grade,
public street intersections are permitted along these roadways and may be signalized contingent upon the
intersection meeting the warrant criteria set forth in the MUTCD and provided INDOT concurs with the
signal installation. Full turning movements are generally allowed for public street intersections.

Access driveways are restricted under Tier 1B, and may be allowed by INDOT only if the property owner
has no reasonable alternative access (or opportunity to obtain such access), and joint-use driveways and
frontage roads are infeasible. Full turning movements may be allowed for driveways permitted on Tier
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1B roadways, with the exception of those located within the functional area of an existing (or potential
future) signalized intersection, in which case the driveway is restricted to RIRO movements only (left-
turn access may be allowed conditionally upon INDOT review and approval). Commercial Major
driveways may be signalized contingent upon the intersection meeting the warrant criteria set forth in the
MUTCD and provided INDOT concurs with the signal installation.

The spacing criteria for all signalized intersections and driveways on Tier 1B State highways are based on
an ideal signalized intersection spacing of %2 mile. Where this ideal signal spacing cannot be met, a
minimum green bandwidth of 45-percent in urban areas and 50-percent in rural areas is required (same
criteria as Tier 1A).

The spacing criteria for all unsignalized intersections and driveways is based on speed as indicated in the
Driveway Permit Manual except for locations where future development may trigger the need for a
signal, in which case the signalized spacing distance is to be applied instead.

3.2.3 Tier 2A — Regional Corridors (Multi-Lane)

Tier 2A is comprised of all multi-lane Regional Corridors on the INDOT system. At-grade, public street
intersections are permitted along these roadways and may be signalized contingent upon the intersection
meeting the warrant criteria set forth in the MUTCD and provided INDOT concurs with the signal
installation. Full turning movements generally are allowed for public street intersections.

Access driveways are allowed under Tier 2A subject to certain restrictions. Full turning movements
generally may be allowed for all Commercial Major driveways, with the exception of those located within
the functional area of an existing (or potential future) signalized intersection, in which case the driveway
is restricted to RIRO movements only (left-turn access may be allowed conditionally upon INDOT review
and approval). Commercial Major driveways may be signalized contingent upon the intersection meeting
the warrant criteria set forth in the MUTCD and provided INDOT concurs with the signal installation.
All other driveways are restricted to RIRO movements, with left-turn access allowed contingent upon
INDOT review and approval.

The spacing criteria for all signalized intersections and driveways on Tier 2A State highways are based on
an ideal signalized intersection spacing of %2 mile. Where this ideal signal spacing cannot be met, a
minimum green bandwidth of 40-percent in urban areas and 45-percent in rural areas is required.

The spacing criteria for all unsignalized intersections and driveways is based on speed as indicated in the
Driveway Permit Manualexcept for locations where future development may trigger the need for a
signal, in which case the signalized spacing distance is to be applied instead.

3.2.4 Tier 2B — Regional Corridors (Two-Lane)

Tier 2B is comprised of all two-lane Regional Corridors on the INDOT system. At-grade, public street
intersections are permitted along these roadways and may be signalized contingent upon the intersection
meeting the warrant criteria set forth in the MUTCD and provided INDOT concurs with the signal
installation. Full turning movements generally are allowed for public street intersections.

Access driveways are allowed under Tier 2B subject to certain restrictions. Full turning movements
generally may be allowed for all driveways, with the exception of those located within the functional area
of an existing (or potential future) signalized intersection, in which case the driveway is restricted to
RIRO movements only (left-turn access may be allowed conditionally upon INDOT review and
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approval). Commercial Major driveways may be signalized contingent upon the intersection meeting the
warrant criteria set forth in the MUTCD and provided INDOT concurs with the signal installation.

The spacing criteria for all signalized intersections and driveways on Tier 2B State highways are based on
an ideal signalized intersection spacing of %2 mile. Where this ideal signal spacing cannot be met, a
minimum green bandwidth of 40-percent in urban areas and 45-percent in rural areas is required (same as
Tier 2A).

The spacing criteria for all unsignalized intersections and driveways are based on speed as indicated in the
Driveway Permit Manual except for locations where future development may trigger the need for a
signal, in which case the signalized spacing distance is to be applied instead.

3.2.5 Tier 3A — Sub-Regional Corridors (Multi-Lane)

Tier 3A is comprised of all multi-lane Local Access Corridors on the INDOT system. At-grade, public
street intersections are permitted along these roadways and may be signalized contingent upon the
intersection meeting the warrant criteria set forth in the MUTCD and provided INDOT concurs with the
signal installation. Full turning movements generally are allowed for public street intersections.

Access driveways are allowed under Tier 3A subject to certain restrictions. Full turning movements may
be allowed for driveways permitted, with the exception of those located within the functional area of an
existing (or potential future) signalized intersection, in which case the driveway is restricted to RIRO

movements only (left-turn access may be allowed conditionally upon INDOT review and approval).

Commercial Major driveways may be signalized contingent upon the intersection meeting the warrant
criteria set forth in the MUTCD and provided INDOT concurs with the signal installation.

The spacing criteria for all signalized intersections and driveways on Tier 3A State highways are based on
an ideal signalized intersection spacing of %2 mile. Where this ideal signal spacing cannot be met, a
minimum green bandwidth of 35-percent in urban areas and 40-percent in rural areas is required.

For Tier 3A State highways with posted speeds of 40 mph or less that are located in built-up urban areas,
a ¥ mile spacing guideline applies. Currently, these criteria would apply to a total of approximately 2.9
miles of the INDOT highway system under Tier 3A. The ¥ mile spacing typically accommodates
progression speeds ranging between approximately 15 mph and 30 mph, depending on the length of the
signal cycle that is selected.

The spacing criteria for all unsignalized intersections and driveways is based on speed as indicated in the
Driveway Permit Manual except for locations where future development may trigger the need for a
signal, in which case the signalized spacing distance is to be applied instead.
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3.2.6 Tier 3B — Sub-Regional Corridors (Two-Lane)

Tier 3B is comprised of all two-lane Sub-Regional Corridors on the INDOT system. At-grade, public
street intersections are permitted along these roadways and may be signalized contingent upon the
intersection meeting the warrant criteria set forth in the MUTCD and provided INDOT concurs with the
signal installation. Full turning movements generally are allowed for public street intersections.

Access driveways are allowed under Tier 3B subject to certain restrictions. Full turning movements may
be allowed for all driveways permitted, with the exception of those located within the functional area of
an existing (or potential future) signalized intersection, in which case the driveway is restricted to RIRO
movements only (left-turn access may be allowed conditionally upon INDOT review and approval).
Commercial Major driveways may be signalized contingent upon the intersection meeting the warrant
criteria set forth in the MUTCD and provided INDOT concurs with the signal installation.

The spacing criteria for all signalized intersections and driveways on Tier 3B State highways are based on
an ideal signalized intersection spacing of %2 mile. Where this ideal signal spacing cannot be met, a
minimum green bandwidth of 35-percent in urban areas and 40-percent in rural areas is required (same as
Tier 3A).

For Tier 3B State highways with posted speeds of 40 mph or less that are located in built-up urban areas,
a ¥ mile spacing guideline applies. Currently, these criteria would apply to a total of approximately 3.9
miles of the INDOT highway system under Tier 3B. The % mile spacing typically accommodates
progression speeds ranging between approximately 15 mph and 30 mph, depending on the length of the
signal cycle that is selected.

The spacing criteria for all unsignalized intersections and driveways is based on speed as indicated in the
Driveway Permit Manualexcept for locations where future development may trigger the need for a
signal, in which case the signalized spacing distance is to be applied instead.

AECOM Transportation 35 New York, New York



Table 3-3
Design Criteria for Tier 1: Statewide Mobility Corridors - Type "A" (Multi-Lane Roadways)

Access Driveways ?
At-Grade Public Street Intersections
Commercial Major All other driveways
Permitted? Yes Restricted Restricted
Traffic movements allowed Full movements® Full movements® RIRO*
Traffic control devices Traffic signal® Traffic signal® STOP®
Unsignalized spacing per Driveway Permit | Unsignalized spacing per Driveway Permit
Manual ’ Manual . . .
Urban areas Spacing per Driveway Permit Manual
Ideal signalized spacing = 1/2 mile®? Ideal signalized spacing = 1/2 mile®?
Spacing criteria , - - - . . . , ; :
Unsignalized spacing per Driveway Permit | Unsignalized spacing per Driveway Permit
Manual ’ Manual . . .
Rural areas Spacing per Driveway Permit Manual
Ideal signalized spacing = 1/2 mile™® Ideal signalized spacing = 1/2 mile®

Notes:
1: Driveways should be avoided within the functional area of an existing (or potential future) signalized intersection.

2: Driveways are allowed if property owner has no reasonable alternative access (or opportunity to obtain such access) and joint-use driveways and frontage roads are
infeasible.

3: Some movements may need to be restricted based on intersection spacing, and existing and projected operating conditions. Limited to Right-In/Right-Out (RIRO)
movements for driveways within the functional area of an existing (or potential future) signalized intersection. A median may be required to reinforce RIRO movements. Left-
turn access may be allowed conditionally subject to INDOT review and approval.

4: RIRO driveways are allowed if property owner has no reasonable alternative access (or opportunity to obtain such access) and joint-use driveways and frontage roads are
infeasible. Left-turn access may be allowed conditionally subject to INDOT review and approval. A median may be required to reinforce RIRO movements in high-accident
locations. At INDOT's discretion, driveways may be restricted to RIRO movements through installation of a section of median where a two-way left-turn lane currently exists.

5: Traffic signal installation subject to traffic signal warrant criteria per MUTCD and additional assessment by INDOT, including signal criteria. Where a signal is to be
installed, the new approach should be situated opposite an existing 3-leg intersection, if present.

6: STOP control applies to the access driveway and not to the State highway.

7: Except where future development may trigger the need for a signal, in which case the signalized spacing distance is to be applied.

8: Signal spacing = 1/4 mile for roadways " 40 mph in built-up urban areas.

9: Where signalized intersection spacing guideline can not be met, minimum bandwidth must equal 45%. Bandwidth will apply to progression in both directions along a two-
way state highway for length of the signal system segment defined by INDOT. Where the existing signal bandwidth on the State highway is less than or equal to the
minimum bandwidth guidelines stated in the ACS, no further deterioration in the existing bandwidth will be allowed without a waiver.

10: Where signalized intersection spacing guideline can not be met, minimum bandwidth must equal 50%. Bandwidth will apply to progression in both directions along a two-
way state highway for length of the signal system segment defined by INDOT. Where the existing signal bandwidth on the State highway is less than or equal to the minimum
bandwidth guidelines stated in the ACS, no further deterioration in the existing bandwidth will be allowed without a waiver.



Table 3-4
Design Criteria for Tier 1: Statewide Mobility Corridors - Type "B" (Two-Lane Roadways)

Access Driveways ?
At-Grade Public Street Intersections
Commercial Major All other driveways
Permitted? Yes Restricted Restricted
Traffic movements allowed Full movements Full movements® Full movements®
Traffic control devices Traffic signal* Traffic signal* STOP®
Unsignalized spacing per Driveway Permit | Unsignalized spacing per Driveway Permit
Manual ’ Manual . . .
Urban areas Spacing per Driveway Permit Manual
Ideal signalized spacing = 1/2 mile”® Ideal signalized spacing = 1/2 mile”®
Spacing criteria , - - - . . . , ; :
Unsignalized spacing per Driveway Permit | Unsignalized spacing per Driveway Permit
Manual ’ Manual . . .
Rural areas Spacing per Driveway Permit Manual
Ideal signalized spacing = 1/2 mile® Ideal signalized spacing = 1/2 mile®

Notes:
1: Driveways should be avoided within the functional area of an existing (or potential future) signalized intersection.

2: Driveways are allowed if property owner has no reasonable alternative access (or opportunity to obtain such access) and joint-use driveways and frontage roads are
infeasible.

3: Limited to Right-In/Right-Out (RIRO) movements for driveways within the functional area of an existing (or potential future) signalized intersection. Left-turn access may be
allowed conditionally subject to INDOT review and approval. A median may be required to reinforce RIRO movements. At INDOT's discretion, driveways may be restricted to
RIRO movements through installation of a section of median where a two-way left-turn lane currently exists.

4: Traffic signal installation subject to traffic signal warrant criteria per MUTCD and additional assessment by INDOT, including signal criteria. Where a signal is to be
installed, the new approach should be situated opposite an existing 3-leg intersection, if present.

5: STOP control applies to the access driveway and not to the State highway.

6: Except where future development may trigger the need for a signal, in which case the signalized spacing distance is to be applied.

7: Signal spacing = 1/4 mile for roadways ” 40 mph in built-up urban areas.

8: Where signalized intersection spacing guideline can not be met, minimum bandwidth must equal 45%. Bandwidth will apply to progression in both directions along a two-
way state highway for length of the signal system segment defined by INDOT. Where the existing signal bandwidth on the State highway is less than or equal to the
minimum bandwidth guidelines stated in the ACS, no further deterioration in the existing bandwidth will be allowed without a waiver.

9: Where signalized intersection spacing guideline can not be met, minimum bandwidth must equal 50%. Bandwidth will apply to progression in both directions along a two-
way state highway for length of the signal system segment defined by INDOT. Where the existing signal bandwidth on the State highway is less than or equal to the minimum
bandwidth guidelines stated in the ACS, no further deterioration in the existing bandwidth will be allowed without a waiver.
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	District Director: 
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