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1.0 OVERVIEW

1.1 What is Access Management?

Access management is the process of balancing the competing needs of
traffic movement and land access.

Access management provides access to land development while
simultaneously preserving the safe and efficient flow of traffic on the
roadway system. It applies traffic engineering principles to the location,
design and operation of access drives serving activities along the highway.
It evaluates the suitability of providing access to a given road, as well as the
suitability of a site for land development. It addresses the basic questions —
when and where access should be located, how it should be designed, and
the procedures needed to administer the program. In broad context, it is
resource management, since it is a way to anticipate and prevent safety
problems and congestion.

Access management includes: 1. Classifying roadways based upon
functional criteria which reflect the importance of each roadway to
statewide, regional and local mobility; 2. Defining allowable levels of access
for each road class, including criteria for the spacing of signalized and
unsignalized access points; 3. Applying appropriate geometric design criteria
and traffic engineering analysis to the allowable access; and 4. Adopting
appropriate regulations and administrative procedures. The highest levels of
access location and design are applied to freeways and arterials. The least
access control is applied to local roads — including minor collectors and
local access roads.

1.2 Why Manage Access?

Streets and highways are an important resource and represent a major public
investment that should be preserved.

Solomon (1) recognized the need for access management as indicated by the
following:

“When conventional highways are constructed on new rights-of-way,
initially there are few commercial driveways and the safety record is good.
As the highways get older, the traffic volume builds up, roadside businesses
develop, more and more commercial driveways are cut, and the accident
rate gradually increases.”

Stover & Koepke
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Solomon concludes:

“This demonstrates the importance of maintaining control of access when
either two-lane or multi-lane highways are built on new locations. Increased
numbers of either intersections or driveways will increase the accident rate.
Intersections should be restricted to those essential for the highway, and the
right (direct) access from abutting businesses should be severely limited.”

McGuirk (2) established the fact that accidents at access drives increase as
both through-lane traffic volumes and driveway volumes increase. The
problem has also been recognized in the following quote from the State
Highway Access Code of Colorado (3):

“The lack of adequate access management on the highway
system and the proliferation of driveways and other access
approaches is a major contributor to highway accidents and
the greatest single factor behind the functional deterioration
of highways in the state. As new access approaches are
constructed and traffic signals erected, the speeds and
capacity of the highway decrease, and congestion hazards to
the traveling motorist increase.”

What are the Symptoms of
Poor Access Management?

* High crash rates

* Poor traffic flow and congestion

*  Numerous brake light activations by drivers in
the through lanes

* Unsightly strip development

* Neighborhoods disrupted by through traffic

» Using a local street parallel to the overburdened
“arterial” to make a one-way pair

* Pressures to widen an existing street or build a bypass

* Bypass routes as congested as the roadways they were
built to relieve

* A decrease in property values

Stover & Koepke
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1.3 What if We Don’t Manage Access?

Washington
DOT Finds
A Close
Relationship
Between the
Number of
Access Points
and the
Number of
Crashes

New and improved major roadways lead to convenient movement and
increased traffic volumes. The increased activity is accompanied by an
increase in the number of driveways. This results in an increase in the
number and severity of conflicts, an increase in traffic crashes and a decline
in the quality of traffic service. This, in turn, generates the demand for
additional improvements or the need for a bypass.

Safety hazards and congestion on major roadways translate into significant
social and economic costs. The Colorado DOT reported that access-related
crashes on Colorado state highways cost society approximately $900 million
per year (4). In Oregon, access related crashes on state highways, excluding
interstate highways, cost at least $816-million per year, $380-million of this
is attributable to only 632 miles of state highways in urban areas (5).

State Route 99, Pacific Highway, is a 4-lane roadway with a TWLTL and
shoulders. Figure 1 prepared by the Washington State DOT shows a close
relationship between the number of access points (access drives plus cross-
streets) and the number of crashes.

Stover & Koepke
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SR 99 Pacific Highway South Project
No. of Access Points vs No. of Segment Accidents(1992 to1995)
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1.4 Who Benefits from Access Management?
Motorists

e Fewer crashes

e Reduce travel time

* Reduce travel delay

* Lower fuel consumption

Pedestrians and Bicyclists

* Fewer driveways mean fewer conflicts with vehicles
* Pedestrian refuge in median
* Fewer pedestrian and cyclist deaths and injuries

Bus Riders

* Reduce travel time
* Improved schedule reliability

Property Owners

* Preserves private investment
* Limits through traffic in residential areas

General Public

* Helps stabilize land use patterns

* Encourages coordination of land use and transportation decisions

* Preserves the public investment in major thoroughfares

* Fewer deaths and injuries resulting from vehicular crashes and vehicular
— pedestrian/cyclist crashes

* Reduced loss in property damage

* Reduce vehicular emissions

*  Supports and helps maintain livable communities

Stover & Koepke 5
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1.5 The Transportation-Land Use Cycle

The Failure

To Manage
Transportation
And Land Use
Results in a
Continuing
Cycle of
Obsolescence

Major improvements in the roadway system change the relative advantages
of various locations. This in turn, results in a change in the pattern of land
values and land uses. In the absence of good land use planning and access
management, traffic safety and the quality of traffic movement deteriorates.
The need to decrease vehicular crashes and restore capacity requires
improvements to the roadway system.

Reconstruction to increase the level of service of an existing arterial is
generally very costly and disruptive to both the public and the abutting
businesses. Furthermore, improvement in the level of service is often
temporary because the improved service stimulates increased business
activity.  Furthermore, the shallow property depth, multiplicity of
ownership, and right-of-way limitations generally preclude good redesign of
access and site circulation, even when substantial expenditures are made for
reconstruction of existing streets. In order to better accommodate traffic
demand, roadway improvements are required and a cyclical sequence of
events occurs which requires continuing capital investments for arterial
improvements or relocation. In the more severe cases, the arterial must be
relocated due to functional obsolescence and the process starts all over
again on a new location. The cycle is illustrated in Figure 2.

Poorly coordinated on-site circulation systems and the failure to develop a
supporting roadway system force more trips onto the arterial roadways.
This results in multiple traffic conflicts, increased congestion and a decline in
traffic and pedestrian safety. This generates a demand for roadway
improvements and the cycle begins again. Failure to address the congestion
and safety problems ultimately leads to a deterioration in the abutting
properties. These are not the inevitable of development and urban growth.
Rather, they are symptoms of inadequate attention to access management to
preserve the integrity of the roadway system as development occurs.
However, local governments have extensive powers which can be applied to
manage land uses as well as roadway improvements. State highway
agencies are limited to dealing with managing the highway system per se. In
any event, close coordination between the state DOT and local government
is essential to effective management of the transportation-land use cycle.

Stover & Koepke
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Access Management in South Dakota

This paper presents an overview of the results and recommendations from a review of the South
Dakota Department of Transportation’s (SDDOT) highway access control process. The project
was initiated in March 1999, with the final draft report completed in February 2000. The results
of the review are summarized, along with the next steps to be taken and project success factors.

A. Overview

The principal purpose of the review of SDDOT’s highway access control process was to
develop improved access policies, design guidelines, and procedures for applying them.
The policies, guidelines and procedures are intended to:

* Improve highway safety by minimizing the number, severity, and cost of
accidents arising from access onto and off of South Dakota’s highway system.
Nationwide, various studies have documented that good access management can
significantly reduce the number of traffic accidents, including fatal injury and property
damage crashes.

. Preserve investments in South Dakota’s highways and roads by maintaining the
functional integrity of the system. Access management prolongs the useful life of
existing roads and maintains or increases their capacity to carry traffic. It frees scarce
resources for maintenance and operation of existing roadways that would otherwise be
spent on major widening or new roadway projects.

. Provide consistency and predictability regarding access. The project provides
clearer policy direction and guidelines that will enable a consistent approach to access
management.

. Improve coordination and consistency between state and local governments
regarding access policies. Local governments’ policies regarding access to city
streets and county roads, subdivision review, and other development review impact
access policy goals. For the state system, successful access management requires
effective coordination and consistency with local government.

. Update South Dakota’s 1970’s access management policies and design guidelines
to provide an improved and consistent basis for managing highway access. Dating
from the 1970s, the old policies and guidelines do not adequately address South
Dakota’s needs for the twenty-first century.

DYE MANAGEMENT GROUP, INC.



Paper prepared for the 4™ National Access Management Conference
Access Management in South Dakota
Page 3

Achievement of these goals was facilitated through the development of materials that
communicate the benefits of improved access control and through consensus building for
change to procedures among the state, regional, and local interests. Broad based stakeholder
understanding and constituency building regarding the safety and system benefits from
improved access management was an important success factor for the project.

Approach

The steps taken for the Review of SDDOT’s Highway Access Control Process are
summarized below.

« Review of Access Regulations and Policies in South Dakota. This step evaluated how
effectively contemporary access management can be implemented under existing laws,
administrative rules and procedures in South Dakota.

« Analysis of South Dakota Access Management Issues. This involved undertaking a
series of issue identification interviews with key participants and stakeholders,
including key SDDOT managers in the headquarters and the regions, representatives of
local jurisdictions, and other stakeholders.

« Evaluation of National Experience Applicable to South Dakota. This step involved
assisting South Dakota in learning from the experiences of other states. This evaluation
drew on the project team’s similar evaluation as part of access management work for
other states. This was supplemented by conducting a scan of neighboring states and
access management activities.

« Developed Factual Information to Support Policy. This involved developing factual
information to demonstrate the safety corridor preservation and other benefits of
updated access management. The approach had three elements:

— Conclusions were drawn and evidence cited from national research into accidents,
costs, capacity impacts, effects on business, and other variables.

— South Dakota’s safety data was used to generate specific estimates of the safety
benefits.

— Illustrative case studies specific to South Dakota were conducted. The case studies
illustrate benefits from access management such as preserving public investment,
community preservation, and benefits to property owners.

« Conducted Regional Workshops with Key Stakeholders to Obtain Input and Build
Support for Implementation. This provided the opportunity for involving key
stakeholders: elected officials, business leaders, developers, motor carriers, and others
to validate and provide input on the draft access policy, design guidelines, model
ordinances, and other project work products.

DYE MANAGEMENT GROUP, INC.
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Developed Access Policy. Input from the workshops, technical panel and the results of
the previous steps provided the basis for developing recommendations for an access
management policy applicable to South Dakota.

Developed Access Guidelines and Criteria. This included identification of where
access should be allowed or denied for various classes of roads, what should be the
allowable spacing for signalized and unsignalized access connections, and where should
alternative access be required.

Developed Tools for Local Government Including Model Ordinances. The study
recommended a process for incorporating the recommendations into the land use and
development review process. This involved conducting interviews, reviewing
documented procedures, and requirements to determine the effectiveness of current
practices. Weaknesses with current procedures were documented and recommendations
developed to strengthen them. Ordinances in South Dakota were reviewed and existing
inventories of relevant ordinances used in other states were drawn upon. These were
then used to prepare model ordinances applicable to South Dakota.

Developed Permitting Process Recommendations. The recommendations are based
on input received during group interviews involving process participants in each of
SDDOT’s regions and review of current documented policies, procedures, and business
practices.

Prepared Implementation Plan. This prepares a work breakdown and plan for
implementing the recommended new access management policy and procedures.
Performance measures to monitor the success of the implementation were also
developed.

Project Qutcomes

The following summarizes the major outcomes from the project.

1.

Documented the Benefits of Access Management to South Dakota

It was important for the project to clearly establish and document the benefits to South
Dakota of improved access management policies and guidelines. Documenting the
following benefits made the business case for improved access management in South
Dakota:

Minimizes access-related accidents. Improved access management reduces the
number, severity and cost of access-related accidents. Analysis of South Dakota’s
statewide accident data found that between 1995 and 1997 there were more than 5,300
accidents identified as driveway accidents. This included 13 fatalities. Driveway-
access accidents cost South Dakota about $36.5 million per year.

DYE MANAGEMENT GROUP, INC.
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Preserves investment in highways and major roads. Improved access management
prolongs the useful life of existing roads and maintains or increases their capacity to
carry traffic. This frees scarce resources that would otherwise be spent on major
widening or new roadway projects for maintenance and operation of existing
roadways.

Improves access to property adjacent to highways and roads. Improved access
management provides safe and easy access to businesses adjacent to the roadway,
making them more attractive and inviting to potential customers.

Preserves private investment. Improved access management provides predictability
for the development process and maintains accessibility to businesses.

Developed Updated Policy

The project recommended that SDDOT adopt the following policies for providing
safe, efficient access to the highway system.

e Protect the public’s investment in the highway system by preserving its
functional integrity.

e Use police powers and existing statutory authority, and promote the
modernization of South Dakota Codified Law to ensure the safe and efficient
management of access.

*  Establish and maintain an access classification system that defines the planned
level of access for different highways in the state.

*  Provide a consistent statewide approach to the management of access to the state
highway system.

*  Maintain and apply access criteria, based on best engineering practices to guide
driveway location and design, to implement the access classification system.

*  Coordinate with local jurisdictions to ensure that South Dakota’s access policy
and criteria are addressed early in decisions affecting land use.

. Provide advocacy, educational, and technical assistance to promote access
management practices among local jurisdictions.

e Undertake proactive corridor preservation through coordination with local units
of government on corridor management, the purchase of access rights, and other
investments.

*  Require traffic impact analysis for developments that impact the safety and
capacity of the highway system.

DYE MANAGEMENT GROUP, INC.
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Developed Access Classification System

The project recommended that SDDOT develop and maintain an access classification
system to preserve the functional integrity of the highway system. The purpose of the
classification system is to specify the planned level of access for different roadways in
the state. The recommended classification system, detailed in Exhibit 1, distinguishes
between urban, non-urban, and low volume routes by their level of importance or
functional role.

DYE MANAGEMENT GROUP, INC.
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Exhibit 1: Recommended Access Classification System

Level of
Importance/Functional
Role

Undivided or
Divided

Area

Expressway

Undivided

Non Urban
Urban

Divided

Non Urban

Urban

Principal Arterials

Undivided

Non Urban — low

1
volume

Non Urban

Urban

Divided

Non Urban

Urban

Minor Arterials

Undivided

Non Urban — low

1
volume

Non Urban

Urban

Collectors

Undivided

Non Urban — low

1
volume

Non Urban

Urban — Primarily
through traffic

Urban — Primarily

local traffic

« '"Low volume is defined as 550 or less Annual Daily Traffic.

DYE MANAGEMENT GROUP,
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Developed Access Criteria

Access location criteria were developed to preserve the functional integrity of South
Dakota’s highways, provide for smooth and safe traffic flow, and afford abutting
property an appropriate degree of access. The recommended access criteria for
signalized and unsignalized driveways and at-grade intersections are based on the
following general considerations:

* Allowable access should vary by roadway classification, facility type, access
type, roadway speed, and development density.

*  Access spacing criteria do not have to be consistent with existing access
practices.

*  Allowable tolerances for deviations from the desired criteria generally should
vary with the access type or functional class of the roadway involved. These
tolerances are greater for collectors and minor arterials than for principal
arterials.

. Traffic signal spacing criteria for both driveways and at-grade public
intersections should be related to roadway speed and should govern both
intersecting public streets and access driveways. They should take precedence
over the unsignalized spacing criteria in situations where there is potential for
future signalization.

. Ideally, locations for signalized at-grade intersections should be identified first.
Unsignalized right-turn and left-turn access points should then be selected based
on existing and desirable future signal locations. Right-turn in and out should be
located with consideration for corner clearance and driveway spacing.

. Reasonable alternative access must be considered. However, care should be
exercised to avoid merely transferring problems.

*  Access for land parcels that do not conform to the spacing criteria may be
necessary when no alternative reasonable access is available. The basis for these
exceptions or variances should be identified.

The recommended criteria are summarized in Exhibit 2 on the following page.
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Exhibit 2: South Dakota Access Location Criteria

Primarily local
traffic

"' N/A = Not Applicable; F = Full Movement; D = Directional Only.

? Stricter Standards could apply if set by other jurisdictions.
3 Considerations other than unsignalized access spacing should govern, e.g., sight distance.
* Where a range of spacing is shown, the greater distance or bandwidth would apply to posted speeds of 45 mph or higher.

> If so, conference among the governing authorities.

i . ini 2 . .
Level of Undivided A Signal SSE:;: Medl‘an Ul\:slim::‘lllil;e d Denial of Direct
Importance/ | or Divided rea Spacing DP ¢ g Openlng N g Spaci Access When
Functional Role Bandwidth* Istance | Spacing (mile)’ | ACCESS SPACINgG |Qther Available
(mile) (feet)
Expressway Undivided |Non Urban N/A N/A N/A %2 mile Y
Urban 40-45%" 2t NA | mile | Y ]
Divided Non Urban N/A N/A 12 F Y mile Y
12D
Urban 40-45‘%,4 1/24 12F | 172- -IHI-]-C ----- | ““““-\-/ -------- |
12D
Principal Arterials [Undivided |Low volume N/A N/A N/A N/A’ No’
Non Urban 45% v NA | 60 | Y ]
Urban 40-45%" a2t T NA | 250-660" | Y ]
Divided Non Urban 45% Vs 1/2F 660 Y
1/4D
Utban 40-45%" 1/4-1/2° V4-12F | 250-s500" | Y |
1/8-1/4 D*
Minor Arterials Undivided [Low volume N/A N/A N/A N/A® No’
Non Urban 45% v NA | 60 | Y ]
Utban 35-40%" a1t | NA | 200-450" | Y |
Collectors Undivided ~|[Low volume N/A N/A N/A N/A’ No’
Non Urban N/A NA | NA | ] NATT NS
Urban - 35-40%" 1/4-1/2* N/A ©150-350° | Y )
Primarily
through traffic
Urban - N/A NA | NA | NAY T N

* 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 travelling 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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Developed Retrofit Techniques

The access location and design criteria developed for the project describe the desired
outcome for access locations. A major implementation issue addressed is that in many
urban areas where the abutting land is fully developed it is not possible to achieve the
desired conditions. To address this problem it was recommended that retrofit
techniques need to be used to the maximum extent feasible to accomplish the access
policy goals; however, care was taken to recognize the context within which the
access location decision takes place.

Mechanisms and tools for institutionalizing the use of retrofit techniques to reduce the
number of access connections (conflict points) and reduce their adverse effects
became major elements of the project. This emphasis is an important practical
consideration because it results in improvements to the current undesirable situation.
The following techniques for driveway consolidation/relocation, corner clearance, and
left-turn entrances and exits were recommended as part of retrofit during
reconstruction projects:

*  Consolidate and/or relocate driveways.
*  Require adjacent properties to share access.
*  Coordinate driveway locations on both sides of the roadway.

* Maximize corner clearance by locating access as far from the intersection as
possible (i.e. near the property line).

*  Provide separate left-turn entrances and exits at major traffic generators.
* Install barrier to prevent uncontrolled access along property frontage.

* Install driveway channelizing island to discourage left-turn maneuvers.

Improvements to Permit Process

Review of SDDOT’s permitting practices showed that procedures were not
consistently applied and that there was considerable variation between SDDOT
regions. Recommendations were made to improve access permitting procedures by
strengthening the process for making an application, processing an application,
making the permit decision, and by increasing coordination during development and
subdivision review. Standardizing forms were developed to apply for and review
access permits. It was also recommended that Area Engineers be given signature
authority for permit approval.

Recommendations to Strengthen Access Management Authority

The evaluation of South Dakota’s statutory authority found that:
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*  South Dakota statute provides a weak basis for implementing a modern access
management program.

*  Existing statute does enable SDDOT to designate controlled access routes.

The study recommended that South Dakota’s statutes be modernized to provide
SDDOT with the authority to establish standards and procedures that ensure safe and
efficient access to the highway system on the entire system, not just the controlled-
access facilities. In addition, the study recommended SDDOT use existing authority to
designate controlled-access facilities. Existing authority can be used to implement the
access classification on controlled-access facilities. Highways can be designated as
controlled-access facilities with access managed based on the adoption of the access
guidelines recommended by the project.

Created Tools to Assist Local Government

Successful access management policies and criteria will be implemented through
coordination between SDDOT and local units of government. This includes joint
planning for protecting critical corridors, adoption of development review practices
that consider access criteria, and support for enacting ordinances and other actions
favorable to SDDOT’s access policies and guidelines. Strengthening the partnership
among SDDOT, counties and cities is key to implementing access policies in South
Dakota.

As part of the project, city and county level model ordinances were drafted that
support access management in the following areas:

*  Access Permitting. Proper access location and design is paramount for
preserving the functional integrity of city or county streets, providing for smooth
and safe flow, and affording abutting properties an appropriate degree of access.
The draft model ordinances produced by the project include ordinances for
unsignalized access (driveways and intersections), signal spacing, corner
clearance, sight distance, and nonconforming access features.

e Land Development. The interdependence of land development and access
controls is another important dimension of regulating access. Subdivision
regulations, lot-split requirements, and development review provide an
opportunity to assure proper access and street layout in relation to existing or
planned roadways.

*  Major Traffic Generators. The recommended policy developed for the project
is that developments that generate 100 or more peak hours in plus out trips are
considered to be major traffic generators. Major traffic generator ordinances may
have limited applicability for some cities and counties in South Dakota.
However, a model ordinance code was developed for those situations where it
does apply.
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Access management plans. Access management plans are intended to facilitate
coordination of access between public roads and surrounding developments.
These plans delineate current and future access points on the highway, as well as
lay out a means for achieving the plan, including the elimination of
nonconforming access.

D. Implementation

South Dakota has an implementation plan for institutionalizing its new access management
policies, guidelines, and procedures. Work is underway and progress is being made.

1.

Implementation Plan

Careful implementation planning provided good results. A plan was prepared that
defined implementation projects with sufficient work task detail to estimate, at a high-
level, resource needs and implementation timelines. The major components of the
implementation plan are:

Adopt Recommended Access Policy and Establish Implementation
Responsibilities. This work element involved SDDOT management adopting the
access policy project recommendations. These would be adopted by SDDOT as
draft policy recommendations that are then subject to public review and comment
as part of implementation.

Adopt Policy, Statewide Access Classification, and Administrative Rules.
This work element involves undertaking a public planning process through which
the draft access policy, the proposed access classification system, and
administrative rules for their implementation are subject to public and
stakeholder input. This requires applying the recommended classification criteria
to establish a proposed classification for the state highway system.

Incorporate Access Design Criteria into Roadway Design Manual. This work
element involves incorporating the access design recommendations into the
roadway design manual. This will ensure that project design decisions are based
on the standards required of permit applications.

Strengthen Statutory Authority. Statutory change is required to strengthen the
authority for access management. New legislation was recommended to
modernize the current statutes to provide authority for SDDOT, counties and
cities to manage the provision of safe, reasonable access to the highway system.
This implementation task was successfully accomplished.

Prepare Access Permit Procedures Manual. The prior work elements change
the policies, criteria, and authority governing the review and administration of
access permits. This work element will use the recommended procedures and
changes to the access permit application process to develop a manual and
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guidance for SDDOT employees and permit applicants. This will take, as its
starting point, the recommendations from the access policy project.

* Provide Education, Training, and Tools to Local Government. This
implementation element involves wusing the communications information
produced through the project to make the case for access management. This
includes developing and implementing a program for technical assistance to local
officials, and city and county employees regarding the implementation elements
described above.

* Prepare Access Plans for Selected High Priority Segments and Identify
Access Management-Related Improvements Eligible for Project Funding.
This work element will focus effort on the problem areas and will secure real
benefits. The program will focus on corridors that the state, counties, and cities
view as the highest priority and where the jurisdictions can work jointly on
corridor preservation/management. This implementation element will enable
SDDOT regions to develop “access management projects” eligible for project
funding and that will compete with construction projects for funding.

2. Implementation Management and Communications.

Central to implementation is the recognition that there will be considerable
change in the work performed across SDDOT’s functions and regions. Successful
implementation will require a large number of employees being educated about
SDDOT’s access management objectives, the new access management
procedures, and their application. Therefore, change management and cross-
functional oversight and communication is built into the implementation
approach.

3. Performance Measurement

In recognition that “what gets measured gets done”, performance measures were
developed for implementation. The purpose of the performance measures is to
provide data indicating the extent to which SDDOT’s access management
objectives are being met. Performance measures were evaluated for short-term
application in South Dakota based on considerations that focus on what is
measurable, reportable, and reasonable (e.g. effort and cost required). The
recommended measures are included in Exhibit 3.
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Exhibit 3: Recommended Performance Measures

Objectives
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Number and type of exceptions to the adopted access v v v
criteria.
Number of driveways consolidated as part of retrofit v v v
activity.
Local jurisdictions with ordinances that support access v v v
policy objectives.
Dollars spent annually on retrofit projects. v v v
Road user benefits (dollar value) through reduced delay. v
Average number/percent of permit requests processed v
within established turnaround time.
Customer service rating for permit process. v v
Number of individuals participating in training and other v
on-going activities.
Miles of state highway system with access plans. v v
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Implementation Status

The following outlines progress made on SDDOT’s access management project since
the final review report was presented in February 2000.

« SDDOT has taken a proposal to the state legislature to grant rule-making authority
to SDDOT for access location criteria.

« The state legislature granted SDDOT rule-making authority for access
management in the spring of 2000.

« SDDOT is in the process of developing the new rules for access management,
based on the recommendations of this project. There will be extensive public
consultation involved with developing the rules.

- SDDOT 1is filling a new position to manage the access management
implementation.

Success Factors

1.

Organizational Readiness and Executive Support

SDDOT executives and line managers across the affected functional areas had been
involved in the initial scoping and issue identification that led to the project. They
provided support throughout the process and the leadership necessary to act in a timely
manner on the project recommendations.

Partnering and Organizational Support

SDDOT, local jurisdictions, and the consultants for the Review of SDDOT’s Highway
Access Control Plan partnered well to build support for implementation. This went a
long way toward the successful project outcome, combined with the fact that SDDOT
was organizationally aligned and supportive of developing new access management
policies, guidelines, and procedures.

Stakeholder Buy-in

In order to incorporate input from the public and SDDOT region staff, four workshops
were held around the state in November 1999. Separate meetings were held for
SDDOT staff and the public, although many staff members also attended the public
meetings.

The public meetings included city and county superintendents, planners,
commissioners and engineers, as well as public works staff, property owners and local
politicians. The meetings were well attended and productive. In general, most
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stakeholders were in favor of modernizing the state’s access management policies,
guidelines, and procedures. Participants were pleased with the opportunity to provide
input and this helped to ensure stakeholder buy-in.

Use of Case Studies to Demonstrate Benefits of Access Management

The use of South Dakota case studies to illustrate the benefits of access management
ensured that the benefits were tangible to stakeholders. People had personal
knowledge of the case studies and could relate to the benefits. At the workshops, many
more problem areas and/or examples of good practice were discussed.

Development of Tools for Local Governments

Tools were developed to assist local jurisdictions and SDDOT to improve the
coordination between the development review process and land use planning and
access management in the following areas:

e Access permitting.
e  Land development.
*  Major traffic generators.

*  Access management plans.

These tools were presented at the workshops. Local jurisdictions were appreciative of
these tools and other educational materials developed for the project. Many people
agreed that having these tools and educational materials is important for an effective
implementation of access management.

Implementation Based on Education and Communication

Education and communication form an integral part of the project implementation
plan, explaining the concepts, procedures, and actions required to address access
management. This is particularly important given that many jurisdictions do not have
staff with a background in or knowledge of access management. Tools and resources
that counties and cities can use, including the model ordinances developed through the
project, will be disseminated as part of the communication plan.
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ABSTRACT

The Missouri Department of Transportation (MODOT) is responsible for one of the largest state-
jurisdiction road systems in the United States. MODOT controls over 20,000 miles of rural major
and minor collector routes that are usually managed by counties in mid-western states. This gives
MODOT an opportunity to develop and implement more comprehensive highway transportation
programs than many states, particularly in areas outside of municipalities.

Missouri has recently decided to embark on an access management program and has focused on
utilizing access management mainly to meet safety, traffic operations, and economic development
goals. Access management involves carefully designing and controlling the level of access that
land development has to arterial and collector roadways via private driveways. When access is
poorly managed, the result is higher crash rates, reduced traffic capacity, reduced travel speeds,
increased delays, loss of roadway capacity, and a host of other ills. Poorly access-managed roads
are a sub-optimal use of taxpayers’ investment in roadways.

The Missouri Access Management program development process involves a number of key steps.
These include:

» Stakeholder identification and participation. These key groups include both internal
MODOT staff and management plus external groups that have not traditionally been
involved in access management planning, such as developers.

» Participant education on access management principles and impacts.

* Development of specific statewide goals for access management. These goals are being
tied closely into MODOT’s enterprise strategic plan, especially the sections on safety and
economic development.

* Development of an easy to understand (and communicate) access management roadway
classification system based on MODOT’s existing functional classification system.

* Development of a detailed set of access management standards and guidelines in the form
of a guidebook. (Some of these guidelines are being developed to suggest best practices
to local transportation and land use planning organizations.)

*  Development of administrative processes (such as the driveway permitting process).

* Identification of current and likely future access management problem corridors.

* Identification of promising “pilot” project corridors where access management principles
could be applied. These corridors could be used as examples for the rest of the state and
evaluated in terms of their effectiveness and impacts.

* Access management awareness and training for stakeholder groups identified through a
marketing plan.



This paper will provide an overview of the start-up and development of the Missouri access
management program, including such issues as system classification, standards, and the
participation of economic and land developers as well as local government officials in the design
of the program. It will also briefly cover a process for the identification of problem corridors
using management information system data and geographic information systems (GIS)
technology. This paper will be useful to other states and state DOTs wanting to address access
management in a comprehensive fashion.

INTRODUCTION
(NOTE: The Missouri Comprehensive Access Management Planning Process is an ongoing
project. All materials presented in this paper are subject to change.)

In all states, the roadway system plays a dual role. It provides service to through traffic, while
also providing access to adjacent properties, residences and businesses. When these two roles are
not properly balanced and managed, safety problems and operational issues result. These
negatively impact both the traveling public and the adjacent landowners. Access management
involves striking the proper balance between the dual roles roadways must play. This is done
through the application of access management standards, which involve such features as spacing
between driveways, driveway geometric design, internal circulation design for land
developments, and installation of medians.

An extensive amount of access management research and programmatic activity is currently
taking place in the Midwestern states. For example, Kansas is pursuing an aggressive corridor
management program, while Minnesota and South Dakota are developing comprehensive access
management programs. lowa has commissioned several research projects designed to explore the
relationships between access management and safety, traffic operations, and business vitality.
Missouri is the latest state in the region to begin working on an access management strategy.

The Missouri Department of Transportation (MODOT) is responsible for managing a far more
extensive system of roads than its neighbors—over 30,000 miles in all. Unlike most other states
in the Midwest, MODOT manages rural roads that are functionally classified as collectors and
some routes that would be classified as local service routes in other states. Missouri’s “peer
states” were identified based on the nature and extent of their road systems. These peer states are
identified in Table 1 and were contacted to obtain their access management standards,
classification systems, and administrative policies. States that are considered to be leaders in
access management based on their presentations at the three past National Access Management

Conferences were contacted for similar information.



Table 1: Missouri’s Peer States in Terms of State Highway System Extent

"PEER STATES" FOR MISSOURI ACCESSMANAGEMENT |

RURAL HIGHWAYS, STATE ADMINISTRATION |
AADT/ |PERCENT OF STATEWIDE
STATE MILES | LANE- | DVMT | LANE TOTAL RURAL 4/
MILES 2/ 3/ MILES| LANE- | DVMT
MILES 2/
North Carolina| 68,715 | 142,253 87,982 618 91.2 91.8 79.0
Texas 68,298 | 153,219 | 159,616 1,042 31.9 34.5 89.7
Virginia 48,662 | 103,798 73,580 709 95.5 96.4 86.2
South Carolina | 34,609 72,454 62,004 856 63.9 64.8 87.8
Pennsylvania 32,388 68,703 85,804 1,249 37.9 39.1 72.2
West Virginia 30,850 63,083 30,849 489 96.1 96.1 84.3
M issouri 30,649 64,321 66,267 1,030 28.8 29.8 85.6
Kentucky 25,031 53,242 52,453 985 40.4 41.9 76.2
Ohio 15,275 33,312 73,245 2,199 18.7 19.8 66.7
Arkansas 14,999 33,722 43,816 1,299 17.8 19.8 86.2
Georgia 1/ 14,843 32,457 73,407 2,262 17.4 18.6 68.4
Louisiana 14,643 32,599 47,635 1,461 31.3 33.6 81.2

Source: Federal Highway Administration (FHWA), Highway Statistics.
Notes for Table 1:
1/ Travel is estimated by FHWA; other data are for 1996.

2/ DVMT means Daily Vehicle-Miles of Travel.
3/ AADT means Annual Average Daily Traffic. AADT/Lane is a system-wide average.
4/ Statewide totals for mileage, lane-miles, and travel are found in tables HM-20, HM-60 and VM-2.

Missouri’s State Constitution gives the Highways and Transportation Commission the authority
to manage highway access:

“The highways and transportation commission shall have authority over all state
transportation programs and facilities as provided by law, including but not limited to,
bridges, highways, aviation, railroads, mass transportation, ports, and waterborne
commerce, and shall have authority to limit access to, from and across state highways
where the public interest and safety may require.”(1)

Missouri has historically had a tax on motor fuel that is well below the average for the states. This
has led to a situation where Missouri’s roadways are replaced on a longer cycle that those in other
states. This is important for access management for a number or reasons, not the least of which is
that Missouri’s highways often have more curvature and greater profile change than other, nearby
states. Combined with the rough topography of the state, this means that sight distance is often a
major concern in locating driveways in both rural and urban areas. Missouri has not practiced
access management in a comprehensive manner until now. Instead, it has largely approved or
disapproved individual driveway permits along its routes on the basis of desirable or minimum
sight distance standards. Several types of variances to the sight distance standards have been
issued at the District level in situations where only a minimum stopping sight distance standard
could be met.



PROJECT OBJECTIVES

Missouri is taking a comprehensive approach to access management. Access management is
being integrated into MODOT’s overall enterprise strategic plan. In particular, access
management will be one of the most important strategies in the agency strategic plan for
achieving improved highway safety. The main objectives of the Missouri access management
comprehensive plan are to:

* Develop a comprehensive approach to access management in Missouri.

* Develop all necessary classifications, standards, guidelines and administrative processes.
* Identify current and likely future corridors with access management problems.

* Provide access management training for the MODOT staff and other stakeholders.

STAKEHOLDER ANALYSIS

Key stakeholders for access management in Missouri were identified prior to the initial meeting
for the project. Important groups to involve in the develop in access management planning and
outreach for Missouri were: Missouri DOT District staff, Missouri DOT Central Office/Support
Center staff from a variety of disciplines (including traffic engineering, right of way, planning,
and highway design), land developers, economic developers, and city government officials. A key
feature of the planning process involves the identification and involvement of local land use
planning officials and private developers. These groups can either help or hinder the application
of access management standards through their decisions.

PLANNING PROCESS
Separate Oversight and Technical Committees were formed to guide the planning process. The
oversight committee was established to:

*  Provide high-level guidance for the study (e.g. setting goals)

* Direct the Technical Committee to address issues

* Discuss policy issues

* Consider different viewpoints, including business vitality, economic development, and
land development, in developing the access management plan.

The Oversight Committee includes managers from various Missouri DOT divisions and district
offices, plus experienced land developers and economic developers, as well as city elected
officials.

By contrast, the Technical Committee was to:

* Develop technical standards and guidelines for access management
* Report these back to the Oversight Committee.

The Technical Committee is made up of Missouri DOT staff from several divisions and district
offices plus local transportation planning and engineering professionals who are involved in
access management.

ACCESS MANAGEMENT GOALS
The following access management goals were set during an initial meeting of the Oversight
Committee. They are shown in order of importance from highest to lowest and are:



* Increased Safety. Fewer crashes and lower crash rates are the main measures of success

for this goal.

* Improved Traffic Operations. The expectation here is that access management can help

reduce congestion, shorten travel times, improve mobility, and help protect the
environment through salutary effects on energy use, air pollution, and land use.
* Protection of the Taxpayers’ Investment. Access management is hoped to be able to

preserve past and present investments in expensive roadway assets and to defer the need

for future investments.

*  Better operating conditions for non-auto modes. Pedestrians, bicyclists and public
transportation users as well as motorists are expected to be beneficiaries of access
management.

The MODOT access management project has already been closely integrated with the
Department’s overall strategic plan. One of the main goals for the enterprise strategic

transportation plan is safety. A strategy under safety in the enterprise plan is now to:

“Integrate access management at the local, regional, and statewide levels.”

The Division Engineers and the Traffic Division of MODOT have joint responsibility for this

strategic element of the MODOT enterprise strategic plan.

CLASSIFICATION SYSTEM
Classification systems are a key part of the access management process. They allow access
management standards to properly fit the present and future functional roles of highways.

Classification systems are also useful for helping to explain access management concepts to the

public and land and business owners.

Several other states’ access management classification systems were reviewed for applicability to

Missouri’s highway system, current functional classification system, and jurisdictional
arrangements. The Technical Committee adopted a system partially modeled on Colorado’s

access management classification system. The main reason for adopting this system is that it is
relatively simple to understand and explain; yet it reflects the continuum of roles that roadways

must play. The proposed classification system is shown in Table 2 below.



Table 2: Proposed Missouri Access Management Classification System

Proposed Missouri State Highway

Access Management Classification System

(Ten Classification Levels—Largely Based on Current
MoDOT Functional Classification System)

Urban Rural

Interstate/Freeway Ul R1
Principal Arterial (A) U2 R2
Principal Arterial (B) U3 R3
Minor Arterial U4 R4
Collector U5 RS

A Principal Arterial (A) is a key, non-freeway or non-Interstate intercity or inter-regional
route that is intended to support long-distance travel. An example is US 63, which runs
north to south across Missouri between lowa and Arkansas.

U indicates Urban: the highway is within Census current urbanized or urban area or is
forecast to be in an urban area within 20 years. Future urban highways will be planned as
such in terms of access management.

R indicates Rural: the highway is not currently urban and is not in a 20 year forecast
urban area.




DETERMINATION OF FEATURES TO BE MANAGED

A determination of features to be included in the access management standards for Missouri was
made jointly by the Oversight Committee and the Technical Committee. The features for which
standards are being developed are:

* Distance between interchanges on Interstates and other freeways.

e Clearance of functional areas of interchanges.

* Distance between at-grade interchanges.

* Transition areas on the same route between freeway and expressway standards.

* Distance between traffic signals.

* Driveway spacing and density.

*  Corner clearance and clearance of functional areas of intersections.

*  Sight distance for driveways.

* Driveway geometrics and surfacing.

*  Median openings.

*  Guidelines for using two-way left-turn lanes, three-lane cross-sections, and raised
medians.

* Dedicated right and left turn lanes.

* Frontage and backage road spacing from mainline routes.

* Parking on facilities.

*  Accommodations of non-auto modes in conjunction with managing access.

*  Connection depth (throat length) standards for major traffic generators.

These standards are currently being developed by the technical Committee for presentation to the
Oversight Committee. In addition, the Technical Committee is developing a set of
recommendations for local governments that have to do with matters that they control that impact
access management. This set of guidelines includes such things as minimum lot frontages,
encouraging joint and cross access, and avoidance of development practices such as “flag lots”.

PROBLEM AND PILOT PROJECT IDENTIFICATION USING GIS

An additional task of the planning process has involved the identification of problem highway
corridors using geographic information system (GIS) technology and existing Missouri DOT
safety management data. Right-turn and left-turn crash density and crash rates have been mapped
statewide in Missouri using ArcView 3.1. Several of the maps produced are shown below in
Figures 1 and 2. These maps are being used to identify places where access management retrofit
projects would be most beneficial and also to identify places where past projects have had a
positive impact.
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ADMINISTRATIVE PROCESS

Once standards are in place, a next step will involve laying out an administrative process for
applying them. A preliminary set of goals has been discussed with the Oversight Committee.
These include:

* Making safe and operationally beneficial access decisions.

*  Protecting the public investment in roadways.

* Providing a timely and predictable decision making process for landowners and developers.

*  Encouraging uniformity of application of standards statewide, especially on Interstates, Other
Freeways, and Strategic Principal Arterial routes.

* Making decisions based on clear and logical access standards.

* Allowing flexibility and engineering judgement where warranted.

» Keeping the number of variances at a reasonable level

* Providing for an efficient appeals process.

* Setting good precedents for future access decisions.

Administrative process guidelines such as driveway permit fees, centralized versus decentralized
decision-making, and time-lines for making permit and variance decisions will be established as a
part of this phase of the project.

The concept of a hierarchy of features to be managed through the variance process has been
adapted from a paper on variances presented at the second National Access Management
Conference in 1996. (2) Some features, such as sight distance requirements, should be given the
most scrutiny in reviewing potential variances since they are critical to maintaining a safe road
system.

EDUCATION, OUTREACH AND MARKETING

The Missouri access management project began and will end with education. The first completed
task involved educating the Oversight Committee about the benefits and impacts of access
management. National and regional information on access management and its benefits was
presented; in particular information from neighboring Iowa about the safety and business vitality
impacts of access management was highlighted.

One of the last phases of the project will involve the development and use of educational
materials designed to teach access management concepts and raise awareness. The educational
materials will be targeted both internally within MODOT and externally to key stakeholder
groups such as city officials, local land use planners, local transportation professionals, and
developers.

RESULTS AND CONCLUSION

The Missouri DOT’s comprehensive access management planning process is ongoing.
Considerable work remains to be completed. The success of Missouri’s access management plan
will depend on three main factors. These include the ability to coordinate implementation within
MODOT, the ability of MODOT to coordinate and cooperate with local governments on access
management, and the ability of MODOT to persuade the development community of the value
and importance of access management.
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ABSTRACT

The authors of this paper are currently investigating the development of access management
programs in various states. This investigation is part of a research project to determine the
legislative and regulatory requirements for the Texas Department of Transportation (TxDOT) to
develop and adopt a comprehensive access management program. Researchers have interviewed
officials from state DOTs in Colorado, Montana, Oregon, New Jersey, Michigan and Wisconsin
regarding their access management programs and other related practices, with particular interest in

their development and implementation.

This paper provides an overview of current access management programs in various states,
explaining “lessons learned” during the development and implementation of the programs.
Examples of the lessons learned include hiring a large enough staff dedicated to the program,
creating a separate bureau/department/division for access management, and including a process to
handle waivers. Specific recommendations from state DOT officials are also presented. This paper
and presentation will be useful to states, provinces and cities that are interested in developing or

amending an access management program.
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INTRODUCTION

Background

As traffic volumes and congestion have increased in recent years, transportation officials have sought
ways to protect the public’s investments in arterial streets and freeways. The primary purpose of
these facilities is the movement of vehicles. This purpose is in contrast to that of local streets, which
are built to provide direct access to businesses and residences. In order for arterial streets and
freeways to operate most efficiently, access to and from those roads must be limited to specific
points. This strategy reduces the potential conflict points involving vehicles crossing lanes of traffic
and those make turns into and out of driveways. The solutions to these problems are found in
comprehensive access management programs. A comprehensive access management program
includes tools such as driveway spacing, median treatments, auxiliary turning lanes, and grade-

separated interchanges, as well as the policies for implementing them.

Several state departments of transportation (DOTs) around the country have established
comprehensive access management programs. Certain states, such as Colorado, Florida, New Jersey
and Oregon, are well known for the success of their access management programs. Those states
have already completed the processes of creating, adopting and implementing access management
programs. Other states have begun to develop access management programs and are either
proceeding with this work or have interrupted it. In all of these cases, there are valuable lessons to
be learned by transportation agencies that are considering developing comprehensive access
management plans. The “lessons learned” presented in this paper represent a variety of experiences

and perspectives of transportation planners and engineers from around the country.
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RESEARCH METHODOLOGY

There have been few attempts in the past to collectively document various states’ access
management and related programs. In addition to conducting literature searches, research team
members interviewed professional contacts who do this work to gain additional knowledge of access
management programs. These contacts provided at least basic background information about

programs and the people involved with them.

Using information from the literature review and the original contacts, researchers began to
investigate programs, including those planned and under development, around the country. The
research team considered each of the programs and identified several to develop into case studies.
Case studies were developed by three means - personal interviews with state DOT staffs, telephone
interviews, and literature review. Five states’ programs were targeted for in-depth investigations,

involving personal interviews with state DOT staffs at their offices.

RECOMMENDATIONS FROM OTHER STATES

Program Development / Administrative Support

Document Production

A common suggestion by DOT officials from several states is to create a work plan in the beginning.
A work plan will help keep all parties involved in developing the access management program
focused on the desired end results. It is quite common for DOTs to hire consultants to write laws,
administrative codes and implementation policies as elements of their access management programs.

One strong recommendation related to this practice is to also hire a good editor, with quality

Frawley 4



technical expertise. The editor will insure consistency in wording throughout individual documents,
as well as consistency among the various documents. Another related comment was to be careful
about word choice. For instance, assigning words an access management meaning if they already
have another connotation can lead to confusion by all parties involved. “Access” has been a difficult

word for some agencies to technically define.

Implementation Timing

New Jersey DOT staff shared that the transportation agency, including staff and administration,
should not underestimate the amount of time that will be required to implement legislation. All
parties need to understand this issue and allow time between the adoption of the legislation and the
required implementation date. This interim time allows staff to properly develop the enacting
regulations and procedures, as well as all of the detailed aspects, such as application forms and

review checklists. The agency must also allow adequate time for staff hiring and training.

Administrative Support

If a transportation agency, such as a state DOT, is going to successfully develop and implement an
access management program, there must be administrative support. The agency administration must
be patient and understanding of the time and resources required to establish an access management
program. The bottom line is that the administration should at least allow, if not encourage, the
program development.

If the agency administration is not in support of an access management program from the outset,

there are at least two methods staff can utilize to promote the idea. Most importantly, the access
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management program should follow a consistent theme, while addressing all relevant perspective,
such as safety, design, right-of-way, etc. A consistent theme will provide a solid foundation for

making decisions about the program.

Another important method is to build a case for access management based on success stories in other
locations and local information. The Oregon experience showed success in gaining agency support
for their program through background provided by their scientific documentation which provided
supporting evidence that access management is necessary and beneficial. In order to prepare such
documentation, the authors obtained numbers on accident rates and attributable costs (including
property damage, injuries and fatalities) relevant to access management. Additional support can be
obtained by analyzing accidents related to intersections (including driveways) and by breaking out
statistics between urban and rural roads. Such data should be tracked for several years. If possible,
it is helpful to compare accident histories of two similar roads built several decades ago - one with

some type of median barrier and one without.

Another related method that can be used to promote access management is to address is the cost of
additional relief routes. Staff may develop comparisons between the costs of building relief routes
(also referred to as bypasses in some states) to the costs of retrofitting existing streets with access
management techniques. The staff may also compare the expenses of new roads to be built with and
without access management techniques, as well as the costs of relief routes if access management
techniques are not included. This information is important when discussing the value of

implementing access management techniques, in order to preserve the viability of existing or new

Frawley 6



roads.

MARKETING ACCESS MANAGEMENT

In addition to possibly needing to sell DOT administration on the idea of access management, it is
necessary to market the benefits to other stakeholders as well. Marketing access management was
a consistent theme among all of the DOTs interviewed in the research project. A long-time
coordinator of one access management program, Philip Demosthenes of Colorado DOT, stated that
after many years he is still selling, still problem solving, and still acting like it’s a new program that
is always under pressure. This interviewee added that, in the early years, the best marketing tool was
a set of a few hundred aerial photos, and a few ground photos showing the “good, bad and ugly.”
Emphasizing the “bad” - this is the problem and access management is the solution - can be very
influential when presenting access management to stakeholders. At the same time, it is important
to keep in mind and show what good access management looks like - as if to say, “see, that doesn’t
look bad, it’s not scary.” The person marketing access management should explain that it involves
better decision making and better unitization of current and proven engineering and design.

Collecting and presenting accident-related statistics will also aid in marketing access management.

There are many opportunities to market access management to groups through the use of speakers.
However, there are also individuals and groups that may be more effectively targeted with printed
materials. It is also constructive to develop a user-friendly document that most people can
understand. Such a document needs to clearly explain the intent and contents of the access

management program. Producing and distributing the document(s) will make the program
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development go much more smoothly than it would proceed otherwise. It will help give the

stakeholders the best opportunity to know exactly what is being proposed.

PROGRAM OPERATION/MAINTENANCE

An access management program must have a full time specialist committed to it from the very
beginning. This specialist does necessarily need to have a great amount of access management
experience, but should at least have good technical and people skills and be willing to learn about
access management. This type of controversial, political, legal and complex program will not run
on its own. It will be one of the few regulatory programs withina DOT. One interviewee stated this
idea very plainly by saying, “the program must have a specialist - unless you simply want a mediocre
program with mediocre results.” The program needs a coordinator who can serve as the focal point
for questions and concerns from everyone involved, as well as to ensure that the program develops

and grows in a positive direction.

A lesson learned from the New Jersey experience is that once the access management program is up
and running, it is vital to make sure there is cross-communication between project-oriented staff and
permit-oriented staff, if they are separate. The coordinator of one well-established program reported
that such cross-communication had been lost in their agency. This cross-communication insures
consistent application of the same set of regulations. It also allows the permit staff to inform

applicants about proposed projects that may affect their property.

POTENTIAL BARRIERS AND OBSTACLES
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While there are a myriad of barriers and obstacles that can and do present themselves when
developing and implementing an access management program, several specific ones were mentioned
by interviewees in the research project. Most, if not all, of these barriers and obstacles stem from

two issues - money and people.

Money

Many officials’ experiences have shown that there will likely never be enough money to do
everything in the best possible way and there will always be competition for available funds.
Persons involved in developing an access management program should realize the need for funding
from the outset. Keeping this need in mind will help stress the importance of proving the value that
access management provides to the infrastructure and the motoring public. It is also important to
keep in mind that political priorities internal to each agency will have great impacts on how funds

are spent.

People

Staff

While the issue of money is relatively simple - the consensus says that you need as much as you can
get - there are several barriers and obstacles related to people. One “people” issue is similar to the
general “money” issue - you need as many people as you can get. In addition to the dedicated access
management program coordinator, there needs to be enough people to handle all of the work
involved. People are needed for a variety of tasks, including processing permits and requests,

reviewing sites and plans, performing legal work and research, and working with the public. All
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persons interviewed emphasized the need to have an adequate number of people on staff.

Politics/Bureaucracy

Developing and implementing an access management program can be a politically sensitive issue,
since it potentially affects many stakeholders. Several DOT officials interviewed stated the need to
be aware of this fact, so attempts can be made to not upset stakeholders, whether they are internal
or external to the transportation agency. Colorado DOT staff explained that this goal can be
accomplished by using appropriate, quality educational materials that explain all aspects of access
management, including the benefits and costs. Program developers need to be aware of the specific
concerns and lack of knowledge that stakeholders will likely have and be ready to address as many
issues as possible. Specially targeted efforts may be required in order to thoroughly explain

information to some people that may be more easily understood by others.

In order to obtain and/or maintain internal administrative support, proper agency protocol must be
respected. In some cases, it may be necessary to go through chains of command to talk to necessary
people and make progress. This may occur in the implementation as well as the development of the
program. Some examples of where protocol issues may be involved include obtaining authority for
the access management coordinator to make decisions and request staff time from other divisions,
departments or agencies. More than one interviewee stressed that it is more work than one person

can accomplish.

LEGAL ISSUES
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There are numerous potential legal issues that may arise when developing and implementing an
access management program. Decisions have to be made regarding legislation that authorizes and
enacts the program. Other issues correspond to property rights, takings and access rights. This
section highlights a few of the concerns that were discussed in the interviews with state DOT

officials.

Regulations

New Jersey DOT staff shared that writing clear, accurate and complete regulations in proper
regulatory language and voice was suggested as a method to enjoy success related to legal issues.
Testing all the ways the rules will be used, and running all the various scenarios to test the text and
the standards are ways to ensure that this goal is met. One interviewee stated that the weaker the rule

is, the faster it will be ignored.

Case Law

Case law is based on decisions in previous legal cases. While those decisions may not be
overturned, it is important to keep in mind that case law interprets legislative law. The legislature
can change case law by enacting new legislation. Therefore, each state needs to understand its case
law in order to write new law and regulations. A new access code/regulation will help change future

decisions in case law. Knowing other states’ case law helps understand the complexity.

It is important to have one attorney from the Attorney General’s office responsible for access

management work. That way he or she will be able to learn a great amount about the engineering
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and planning issues that affect legal cases. Discussions with the Attorney General’s office, in order
to determine who has authority if the State is going to give cities the right to review access
management plans and related requests, are a vital part of the overall program. Clear rules related

to these processes must be established and followed.

WAIVERS

Every access management program must be flexible enough to allow for situations that cannot be
predicted and/or are out of the ordinary. It is not possible to create a specific rule or regulation for
every potential scenario that may materialize. Therefore, the program must allow for waivers “on

both sides of the counter,” for the public and for the transportation agency.

One concern that needs to be addressed is consistency among various waiver requests and responses.
A suggestion to help provide some consistency it to establish a database in which all waiver requests
and answers are entered. This will provide various application reviewers a means of referencing

similar previous requests.

While it is necessary to provide flexibility through waivers, one interviewee emphasized the
importance of keeping waivers to a minimum by stating that the Code is a tree and every waiver is

a whack at the tree with an axe.

Another suggestion regarding the waiver process is to not include drawings, since they are difficult

to amend. It was further stated that with such figures you not only bind the property owner, but you
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also bind the DOT.

“IF I COULD DO IT AGAIN”

One of the questions asked during the interviews was, “if you had it all to do over again, what would
you do differently?” Some of these responses repeat points made previously, but are important
enough to include in this section as well, since they were reiterated by the interviewees. Since these
points were made more than once, they may be some of the most important issues related to

developing an access management program.

e Have more staff, a better developed program and more money to support projects to
improve access locations with proven accident records.

* Spend more time on education up-front.

e Start by trying to define what the law means (considering that we started with a law); a lot
of issues have come up related to intent of the law.

e Broaden our stakeholders list.

e We started with urban, suburban and rural standards, but, you have to be able to establish
where such areas begin and end; it is difficult to paint a suburban line on the ground.

I would develop the law and the program at the same time; that way you involve all of the
constituency groups and develop laws and regulations more smoothly. It would be
beneficial to at least go a good way down the path with the two together.

o If the law will say regulations have to be adopted within a certain amount of time, make
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sure it is a reasonable amount of time.

* You won'’t get it right the first time - “perfection is the enemy of the good” - you will spend
too much time trying to perfect it and won’t ever finish.

e Do not ignore highway projects - make sure there is wording on how to implement the
program other than through permits.

 We would have actual legislation, instead of relying on the [State Transportation]
Commission for everything.

» To avoid as much political pressure as possible, there needs to be an actual access
management bureau or section within the state DOT. Such a group would bring together

staff with experience and expertise.

CONCLUSION

This paper has presented the majority of suggestions made by state DOT officials in states where
access management programs are being successfully operated and in states where programs are being
developed. The authors hope that these “lessons learned” will be useful to officials in cities,
counties, states and provinces where access management programs are being developed or refined.
It is important to note that not every suggestion presented is applicable for every agency, but this

collection of “lessons learned” provides a menu from which to choose.

FOR FURTHER INFORMATION
Additional and more specific information on these and other issues may be found in documents

produced by various research institutions and state DOTs. Some examples are:
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e New Jersey DOT Design Manual - Metric (provides examples of jughandle designs)

e New Jersey State Highway Access Management Code

* Montana DOT Access Management Plan

e Colorado State Highway Access Code

e Access Management CD Library (see also www.accessmanagement.gov)

o Center for Urban Transportation Research (University of South Florida) web site

(www.cutr.eng.usf.edu)

In addition to these resources, the authors of this paper will be publishing a research report with

much more detailed information. It is likely to be available from the Texas Transportation Institute

in the Spring of 2001.
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ABSTRACT

INDIRECT LEFT TURNS — THE MICHIGAN EXPERIENCE

BY
Herbert S. Levinson Transportation Consultant, New Haven, CT
F.J. Koepke SK Consultants
David Geiger Michigan DOT
Dave Allyn Oakland County Road Commission
Carmine Palumbo S.E. Michigan Council of Governments

Left turns at intersections have been a recurring problem, especially at suburban
intersections. To simplify conflicts, indirect left/U-turns in advance or beyond intersections have
been increasingly utilized. The Michigan Department of Transportation has provided U-turn
channels on highways with wide-medians and prohibited all left-turns at signalized intersections
for many decades. More recently Oakland County, Michigan has installed “U” turns on some of
its arterials.

This paper provides an overview and analysis of the Michigan “U”. It describes the
origin, features and application of the concept, with a focus on the Detroit metropolitan area —
including the more recent applications in Oakland County. It presents the reported safety and
operational benefits, and community response. It compares capacities and service levels with
those for more conventional facilities.

The paper also gives a case study of Telegraph Road (US-24) in six-to-eight lane
roadway carrying up to 100,000 vehicles per day. It describes the signal coordination, traffic
flow, and travel times/speeds as well as safety. It also describes the Livernois Road
Experience in Oakland County.

Finally, the paper describes the access management implications, and the opportunities
for application elsewhere.



INDIRECT LEFT TURNS - THE MICHIGAN EXPERIENCE

Left turns pose problems at driveways and street intersections. They increase
conflicts, delays, and crashes, and they complicate traffic signal timing. Therefore, left
turns have been given increased attention both in access management plans and
roadway design concepts.

The Michigan Department of Transportation (MDOT) has long believed that the
best way to improve safety and capacity along wide median divided highways is to
prohibit left turns at signalized intersections and to install directional "U Turn"
crossovers downstream from the nearby signalized intersections. The crossovers then
accommodate the left turns that would otherwise occur at signalized intersections.
MDOT has installed these crossovers for more than forty years.

The discussion that follows provides an overview and analysis of these
directional median crossovers. It describes the origin, application, and design features,
presents the reported safety and operational benefits, and gives some case studies.

BACKGROUND

Several highways in Michigan, particularly in the Detroit area, were constructed
with wide medians on wide rights-of-way. Many of these medians are 60 to 100 feet in
width and were built in semi-rural areas decades ago to separate opposing directions of
traffic and to provide an adequate median width for landscaping and beautification.

The wide rights-of-way were originally established for “super highways” as they were
called, in the 1920’s. By the early 1960’s many of these highways were experiencing

capacity problems, generally because of interlocking left turns within the bi-directional



crossovers at the major street intersections. To correct this capacity problem,
directional (one-way) crossovers were constructed through the median on the far sides
of the intersection of the major crossroads, and the left-turning traffic was required to
use the crossovers. The prohibition of left turns at signalized intersections permits two-
phase traffic signal control, increases in capacity and improves safety.

Today, there are more than 425 miles of “boulevards” with directional crossovers
on the state highway system.“) Most of these crossovers are found along divided
highways in the Detroit Metropolitan Area. The ‘U’ turns have been provided wherever
the central median is at least 50-to-60 feet.

Figure 1 shows the extent of the 116 miles of MDOT “boulevards” in Wayne and
Oakland Counties in the Detroit Metropolitan Area. Directional ‘U’ turns are found on
major arterial roads such as Telegraph Road (US24), Woodward Ave (M-1), Fort Road
(M-85), Eight Mile Road (M-102), Grand River Ave (M-5), Michigan Road (US12),
Northwestern Highway (M-10), Hall Road (M-59), and M-15. Interchanges have been
provided at a few locations where these major highways cross (i.e. 8-Mile Road at
Telegraph and Woodward).

Table 1 summarizes 1998 traffic volumes and crash rates for these trunk line
highways. Traffic volumes range from about 9,000 vehicles per day (Fort Road) up to
147,000 vehicles per day (Northwestern Highway). The crashes (accidents) when
normalized by distance and traffic volumes range from about 1 to 6 accidents per
million VMT.

The extent of these indirect left turn lane designs, and the estimated time periods

when these lanes were probably installed are as follows.



Table 1

1998 Traffic and Crash Data
State Highways With Indirect Left Turns in the Detroit Area

Wayne County Est. Crash Rate/
Route: Terminus Terminus Distance Low ADT High ADT Crashes Crash/Mi. Million VMT(1)
M-102/8Mile Road Grand River 1-94 20.4 Mi. 28,700 82,500 1035 101.4/Mi. 5
M-5/Grand River Ave Middlebelt Road Telegraph Rd. 2.9 Mi. 20,500 31,000 165 56.9/Mi. 6
M-85/Fort Road [-75/Monroe Co. I-75 14.6 Mi. 8,700 39,900 502 34.4/Mi. 3.8
US-12/Michigan Rd. Wayne Co. Line Greenfield Rd. 15.0 Mi. 12,800 49,600 951 63.4/Mi. 5.6
M-1/Woodward Ave  McNichols Road South Boulevard 16.0 Mi. 19,800 79,900 967 60.4/Mi. 3.4
US-24/Telegraph Rd. Eureka Road 8 Mile Road 17.5 Mi. 18,300 75,800 1616 92.3/Mi. 54
Oakland County

US-24/Telegraph Rd 8 Mile Road Orchard Lake Road  13.7 Mi. 56,600 96,000 1411 103.0/Mi. 3.7
M-10/Northwestern ~ 1-696 14 Mile Road 4.0 Mi. 74,800 146,800 905 226.3/Mi. 5.6
M-59 Oakland Co. Line Porter Road 7.5 Mi. 24,500 31,000 92 12.3/Mi. 1.2

Notes: (1) Based on Average of Low and High ADT

Source: Michigan Department of Transportation



Wayne County 3.

M102 8-Mile Road. This boulevard section is about 20.4 miles and serves as the

dividing line between Wayne County and Oakland and Macomb Counties. It extends
from Grand River Avenue on the west to I-94 on the east. In 1968, a major
improvement was made and lanes were added to increase capacity. This may have
been when indirect left turns were introduced and median crossovers were signalized.
1998 daily traffic volumes ranged from 39,000 at the west terminal to 82,500 near the
Lodge Freeway (M-101) and decreased to 23,700 on the east terminal near 1-94. The
approximate crash rate was 5.0 crashes per million VMT.

M-5 Grand River Avenue. This boulevard section extends 2.9 miles from the

northwest of Middlebelt Road to the southeast of Telegraph Road. A major
improvement was made in 1960. 1988 daily traffic volumes ranged from 20,500 to
31,000; and the estimated crash rate was 6.0 crashes per million VMT.

M-85 Fort Road. The boulevard section extends from |-75, one mile south of the

Wayne/Monroe County line northeasterly 14.6 miles to I-75 in the City of Detroit. A
major improvement was made to this section in 1956. The improvement probably
included added capacity, and it is likely that the indirect left turns were introduced at
that time. 1988 daily traffic volumes ranged from 8,700 VPD at the southern terminus
to 39,900 near the northern terminus in Detroit. The estimated crash rate approximated
3.8 crashes per million VMT.

US-12 Michigan Avenue. This boulevard section is 15 miles in length. It extends

from the west Wayne County line to Greenfield Road in Dearborn. A major

improvement was made in 1972 to this roadway, which may have involved converting it



4.
to a boulevard section with indirect left turn provisions. 1988 daily traffic volumes
ranged from 12,800 vehicles per day at the western terminus to 49,600 at the eastern
terminus (Data Drive). The estimated crash rate was 5.6 crashes per million VMT.

M-1 Woodward Avenue. The long boulevard extends from McNichols Road in

the City of Detroit in Wayne County to South Boulevard in the City of Pontiac in
Oakland County. It is approximately 16 miles in length. The last major improvement
was made in 1969. There is some question as to whether indirect left turns were
introduced at this time or earlier. 1998 average daily traffic volumes ranged from
19,800 to 79,900. The estimated crash rate was 3.4 crashes per million VMT.

US-24 Telegraph Road. This boulevard extends from Eureka Road in Taylor,

Michigan (Wayne County) to Orchard Lake Road near Pontiac (Oakland County) - a
distance of approximately 33 miles. A major improvement in 1959 probably included
widening and providing indirect left turns. Telegraph Road has several freeway and
arterial interchanges, but it also has many at-grade intersections with provisions for
indirect left turns. 1988 average daily traffic volumes in Wayne County ranged from
18,300 VPD at its southern terminus (Eureka Road) to 75,800 at I-96. Average daily
traffic volumes in Oakland County ranged from 56,600 at the Northern Orchard Lake
terminus to 96,000 at about 12-Mile Road on the south. The estimated crash rates
were 5.4 crashes per million VMT in Wayne County and 3.7 in Oakland County.

Oakland County

M-10 Northwestern Highway. This boulevard section extends about 4.0 miles

from 1-696 northwesterly to 14 Mile Road. A major improvement was made in 1963

probably included capacity improvements and indirect left turns. 1998 average daily
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traffic volumes ranged from about 74,900 to 148,600. The estimated crash rate was
5.6 crashes per million VMT.

M-59. This road has several sections of boulevard within Oakland County. In
total there are approximately 7.5 miles of boulevard with indirect left turns beginning at
the western county line and extending easterly to Porter Road. However, there is no
indication when they may have been introduced. The last major road improvements
were made in the early 1980’s. 1998 average daily traffic volumes ranged from 24,500
to 31,500 VPD. The estimated crash rate was 1.2 crashes per million VMT.

M-5. A two-mile “boulevard” section of M-5 between 12 and 14 Mile Roads was
open in 1999. It has a wide median with provisions for indirect left turns.

Several county roads in Oakland County also contain indirect left turn lanes.
Wide-median boulevards include the following.

1. Long Lake Road from Coolidge Highway to Rochester Road. This 3-mile

section has an ADT of 22,000 vehicles per day.
2. Crooks Road from Long Lake Road to Square Lake Road. This section is

slightly over 1-mile in length and has an ADT of 30,000 VPD.

3. Big Beaver Road from Coolidge Highway to Dequindre Road. This
section is 5 miles long and carries between 53,000 and 66,000 VPD.
Livernois Road - a narrow median boulevard has an ADT of 32,000 VPD. This
section is about 1.25 miles long.

DESIGN FEATURES

The design concept for the Indirect Left Turn Strategy (sometimes called the

“Michigan U”) is shown in Figure 2. The key features include:
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1. Two-phase signal operation at the major intersection where all left turns are
prohibited.
2. Directional U-turn crossovers for left turns located about 660 feet on each side of

the signalized intersection. These may be coordinated with side streets and are
sometimes signalized. (The signalized left turn eliminates cross weaves into the

opposing traffic).

3. Right turn lanes on the artery and cross street.
4, Left turn lanes in the median of the artery for the U-turn crossovers.
5. Coordination of signals in each direction of travel along the artery to

ensure progression.

6. Minor cross street intersections that are unsignalized become two “T”
intersections. Thus, there are no direct unsignalized crossings of the median.

The current design template for the indirect left turn was officially established
with design guidelines adopted by MDOT’s Traffic and Safety Division in December
1987. The actual construction of this design had occurred many years before then, but
the guidelines were established to provide guidance to MDOT’s Design Division for
various right-of-way and/or cross street options. They contain the dimensions, spacings
and operations that should be considered.

The required median width was based on field tests of various design vehicles.
These led to the minimum designs for ‘U’ turns set forth in Figure 3. The directional
crossovers require a 60-foot median to accommodate WB-50 trucks on a six-lane
highway, or a 50-foot median on an 8-lane highway. If encroachment into an auxiliary

right turn lane is allowed, the required median width could be reduced 10 feet.
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The desired location of crossovers is 660’ £100’ from the signalized intersection.
Additional crossovers may be provided at 660-foot intervals in urban areas and 1320-
foot intervals in rural areas.

In urban areas where major developments occur frequently, midblock back-to-
back directional crossovers are sometimes constructed to service these developments
and to minimize travel time. The spacing between these midblock crossovers is set at
150 feet (100-foot minimum).

A typical signing plan for left turn movements is shown in Figure 4. A series of
directional signs are complemented by appropriately placed regulatory signs.

BENEFITS AND IMPACTS

The safety and traffic operational benefits of directional median crossovers have
been well documented. The indirect left turn strategy results in lower accident rates,
increased capacity, and less travel times.

Safety.

The overall safety effects of directional crossovers, and bi-directional crossovers
as reported in a Michigan State University Study(z) are summarized in Table 2.
Directional crossovers have one-third the accident rate of two-way left turn lanes and
about two-thirds the rate of that for bi-directional crossovers.

Table 3 compares the accident rates by type of accident for “boulevard” designs
(both directional and bi-directional crossovers) with those for two-way left turn lanes.
The boulevard designs have lower crash rates for all types of crashes. The major
accident reductions with boulevard designs involve driveway and head-on left turn

crashes.
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The accident reductions resulting from replacing four bi-directional (full) median
openings on 0.43 miles of Grand River Avenue in Detroit, Michigan, with directional
openings are shown in Figure 5. The average number of accidents per year from 1990
to 1995 were reduced from 32 to 13 -- about a 61-percent decline. Angle crashes were
reduced by 96 percent, sideswipes by 61 percent, and rear-end accidents by 17
percent. Injury accidents decreased by 75 percent“).

The safety benefits of directional versus bi-directional crossovers as a function of
traffic signal density were analyzed for 123 segments of boulevard containing 226 miles
of highway(z). The results, shown below, indicate that directional crossovers have
increasingly lower crash rates (accidents per 100 million vehicle miles) as traffic signal
density increases. For typical suburban conditions, with signal densities of one or more
signals per mile, the crash rate for directional crossovers was about half of that for bi-

directional crossovers.

Signals Per Completely Completely Percent
Mile Bi-directional Directional Difference
0 420 480 +14
>0 - 1< 533 339 -36
1-3 1,685 856 -49
>3 2,658 1,288 -52

Traffic Operations.

Operational benefits include increased capacity, reduced travel times and
improved signal coordination. Even though all left-turning traffic must pass through the

traffic signals twice, by prohibiting left turns at the intersection of two roads only two
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phases are required, and more green time can be given to the through traffic on both
roads. Several studies have documented the capacity gains and delay reductions.

Capacity.

A study by Koepke and Levinson® found that the directional crossover design
provides about 14 to 18 percent more capacity than the conventional dual left-turn lane
designs. Table 4 summarizes the detailed analysis results. Results of a critical lane
volume analyses, taking into account overlapping traffic movements, show reductions of
about 7 to 17 percent in critical lane volumes, depending upon the number of arterial
lanes (6 or 8) and the traffic mix; see Table 5.

A Michigan study(” cited capacity gains of 20 to 50 percent as a result of
prohibiting left turns at intersections and providing two-phase traffic signal operations.
Reported level of service comparisons for four- and eight-lane boulevards, suggested a
20-percent capacity gain (Figure 6). This increase is consistent with that estimated by
Koepke and Levinson®.

A study by Stover® computed critical lane volumes for the intersection of two six-
lane arterial roads. Using these volumes, analyses conducted for NCHRP 420
computed the effects of redirecting left turns. The various comparisons are
summarized in Table 6. The provision of dual left-turn lanes on all approaches reduces
critical lane volumes by 12 percent over just providing single left turn lanes, but still
requires multi-phase traffic signal controls. The rerouting of left turns via directional

crossovers and their prohibition at the main intersection reduces critical lane volumes

by 17 percent.
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@ addressed

Simulation analyses performed by Michigan State University
whether or not the delay savings for through and right turning traffic are offset by the
extra travel times imposed on left-turning traffic. The TRAF NETSIM model was
applied to a six-intersection network, with spacing of 1/2 mile for three basic conditions:
(1) Direct left turns from a 5-lane section; (2) direct left turns from a “boulevard”; and (3)
indirect left turns from the "boulevard". The simulations found that indirect left turns
experience less delay than direct left turns and that overall travel time in the network is
less whenever the major entry links have a 50% or more saturation. At 70% saturation,
the average travel time in the network was reported at 4.5 minutes per vehicle for
directional crossovers versus 6.0 minutes per vehicle for two-way left-turn lanes (33
versus 25 mph).

Thus, the greater distances traveled by left turn vehicles via indirect left turn

crossovers are offset by the reduced intersection delay.

Traffic Signal Progression. Two-way signal progression is possible at all times of

the day on sections of divided roadways with directional crossovers. This is because
signals for both directions are needed only at major crossroads that are locted at the
mile or half-mile points. Other signals can be added at directional crossovers on side of
the roadway to provide gaps. Since they effect only one direction of travel these signals

can easily fit into the direction’s progression.
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ABSTRACT

It is necessary to plan and create sufficient access and travel patterns as development occurs
along the highway system. Operational or collision problems can occur when large
developments have access only along the highway. Congestion and collision problems arise due
to the conflicts between traffic entering and exiting the facility competing for gaps in highway
traffic.

An operational and safety problem existed at a divided highway in an suburban area with several
commercial development accesses located solely along the highway; no alternative access from
the local street system existed. An improvement project was undertaken to address the safety and
operational concerns. The project incorporated measures to separate major conflicting
movements, increase left turn storage, and remove U-turns and left turns from the through traffic
lane. In addition to highway changes, some driveway and site changes were necessary to ensure
internal travel patterns conformed with access and operational changes.

A before and after study was conducted to evaluate the project’s impact. The safety impact
review revealed that this segment has decreased from 55 collisions for the two years before the
project to only 12 collisions (78% decrease) for the two years after the project was complete.
Furthermore, the congestion problems observed prior to the project were also addressed.

The median and driveway modification project addressed the specific mid-block collision
problems it sought to correct without adversely affecting any other portion of the highway. This
significant reduction in collisions demonstrates the safety benefit of access and operational
changes. Median and access modifications measures can be used in reducing crashes and
improving the operation of both the state highway and business properties along a highway.



INTRODUCTION

Maintaining a safe and efficient highway system hinges upon creating sufficient access and travel
patterns for residential and commercial developments located along the highway. Operational or
collision problems can occur when high traffic generators have access only along the highway
with no alternate access. Traffic entering and exiting the facilities must find gaps in through
highway traffic. Often, both ingress and egress conflicting moves cannot be accommodated at
the same access point. Congestion and collision problems can arise due to the delay and
difficulty exiting the facility because vehicles entering the driveway have the first opportunity to

utilize the gaps in highway traffic.

Several operational and safety problems existed along a half-mile segment of a six-lane divided
highway within the Wisconsin Department of Transportation, Southeastern Wisconsin
jurisdiction. This segment of Highway 100, between the signalized intersections of Layton
Avenue and Cold Spring Road, has a posted speed of 40 mph. The 30’ wide median has raised
curb and gutter with limited median openings (See Figure 1, Study Area Exhibit). The
businesses directly along the highway are separate from the residential area. No other access
existed to allow the business traffic to depart from a side road and utilize the signalized
intersections for alternative access onto the highway. As a result, several collision and

congestion problems occurred.

The operational and traffic problems must first be fully understood in order to determine
appropriate improvement alternatives. The community and businesses requested a traffic signal

to address collisions at one business driveway. This measure is not necessarily the best



improvement to address the issues. First, crash data and operational issues were reviewed to
determine the specific problems. Project objectives were then established for considering
alternatives. This led to establishing study project objectives and selecting improvement
measures. The before and after improvement crash data was evaluated to demonstrate project
effectiveness. This report will also discuss techniques for improving operation and safety which

were developed based on this project.

FIGURE 1 ETH 100 STUDY AREA

STUDY INVESTIGATION
Data collection and analysis is imperative to understanding the problem and issues.

Improvement measures at one median opening can affect the overall operation along the



segment. To review the problem in a comprehensive manner, the entire half-mile segment would

require study.

Volume data was collected to conduct a signal warrant study and capacity analysis. Distance
measurements, collision diagrams, speed data, driveway locations, and internal circulation
patterns were all evaluated during the investigation phase. Retrieval of the crash data and field

observations revealed specific collision and congestion problems along this highway segment.

A collision diagram was prepared for the two years prior to the improvement project (See Report
Appendix -- Figure 2, Before Project Collision Results — 1993 & 1994). The highway segment
from the median south of Layton to Cold Spring Road, had 135 total crashes for the two year
study period. This highway segment, which was counted in 1993, has an annual daily traffic
count (AADT) of 28,980 vehicles. This highway crash rate of 1276 collisions per 100 million
entering vehicle miles is over three times higher than the statewide average crash rate of 373. The
injury crash rate of 444 injury collisions per 100 million entering vehicles was also significantly
higher than the statewide average injury crash rate of 122. The signal analysis evaluation
indicated that an additional signal at Armour Avenue would create poor progression and have an
impact on travel speed and delay. The signal analysis evaluation indicated an additional signal
at Armour Avenue would have poor progression, increase delay, and lower the average travel

speed for through traffic along the highway.

A large number of collisions occurred at the Wal-mart entrance located across from Armour
Avenue. These crashes involved through traffic and vehicles exiting the business. Traffic

attempting to make a left turn to exit this business incur delay while waiting for both the entering



traffic and through highway traffic. The high number of angle collisions here could be attributed

to motorists pulling out into too small of a gap because they became impatient waiting to leave.

Motorists were also experiencing long backups due to traffic entering and exiting a cinema on the
opposite side of the highway. Poor parking circulation and the close proximity of parking spaces
to the driveway caused difficulties for traffic to enter and exit the lot. A large number of vehicles
were exiting the lot at the same time motorists were coming for the next set of shows.
Particularly on Friday and Saturday nights, traffic would queue along the highway waiting to
enter the lot to park. Motorists would become impatient while stopped on the highway waiting
to enter the first driveway. Some motorists would weave out of the right most lane into the
middle lane to travel to the next driveway. This presented a potential side-swipe problem with
full speed traffic traveling in the middle lane. Other customers would avoid the lot congestion by
parking on the opposing side of the highway and walking across the highway. While the median
does provide some refuge across this six-lane highway, the heavy traffic and 45 mph travel speed

creates a serious safety concern for pedestrians.

In addition to the congestion and safety problems at these two businesses, rear-end crashes
occurred near the signalized intersections at the median opening (See Figure 2, median opening
reference numbers 1 and 2). These openings, typically called “pre-U-turn” openings, allow
traffic to turn around since U-turns are not legal at signalized intersections per Wisconsin law.
Several problems arise, particularly for traffic using this opening after traveling through the
signalized intersection. Traffic does not expect a motorists to stop in the through lane directly
after receiving a green light to continue traveling along the highway. The left turn storage needs

at the Layton Ave. signal precluded establishing a left turn or deceleration lane at these nearby



median openings. In addition, motorists making left turns through a “courtesy gap” in traffic

queued for the traffic signal result in additional right-angle collisions.

A signal analysis and warrant study was conducted for the Wal-mart main entrance and Armour
Avenue (See Figure 2, median opening reference number 3). While this is a four leg
intersection, the west approach has very little traffic. Most motorists use alternate roadways to
access the subdivision in order to avoid the conflicts and congestion caused by the high traffic
generated by the business driveway on the opposing side of the highway. The major volumes
came from the Wal-Mart entrance that serves customer traffic, not a through travel need.
Signalizing this entrance, which was only 900 feet from the Layton Avenue signal, would not
allow good progression. Through traffic would experience more delay and lower average travel
speeds. Additional stops for main highway traffic increases the likelihood of rear end collisions.
Since U-turns are illegal at signalized intersections, traffic that currently utilizes this opening to
make U-turns would be redirected. A major portion of cinema traffic made U-turns at this
median opening to go north after leaving the lot. This site is the only median opening with a
deceleration lane before the signal. The installation of a signal here would create indirection and
the potential for moving safety and operational problems further down the highway. Based on
these numerous issues and disadvantages, installing traffic signals was determined not to be the
correct solution to addressing safety problems at this intersection. Furthermore, signals would

not address the other collision and congestion issues along this highway segment.

To develop an improvement plan which will address the safety and operational problems for the

study area, a set of parameters or goals must be outlined. Each alternative needs to meet the



study objectives. The alternatives can then be taken to the community and businesses to discuss

the plan and impacts.

PROJECT SCOPE

To address the safety and operational concerns, specific project objectives or goals were

established. These objectives allowed various alternatives to be developed and evaluated. The

specific elements of the project include:

Separate conflicting maneuvers to facilitate safe ingress/egress to businesses on the
highway. This allows the exiting traffic to utilize all available gaps in through traffic
without first waiting for the traffic turning into the driveway. This measure reduces delay for
traffic leaving the site. In addition, the median opening will no longer become congested
with various vehicles turning onto and off of the highway.

Increase left turn storage lengths at signalized intersection, as needed. Sufficient left
turn storage is needed to accommodate the traffic volume turning at the signal. If the lane is
too short, vehicles will spill back into the through lane, causing a safety and operational
problem. The lane may also need to be lengthened to allow left turn traffic to get into the
lane without being blocked by through traffic already queued at the traffic signal.

Prevent left turns from occurring at locations where opposing through traffic queues
for the traffic signal (requiring turning through “courtesy” gaps). This main crash
problem is avoided by allowing only left turn maneuvers at an opening past the opposing
through traffic queue.

Remove U-turns and left turns from the through traffic lane. Installing a left turn
deceleration and storage area provides refuge for turning movements, thus reducing rear-end

crashes. Interruption in through traffic flow is also reduced since the lane eliminates the



need for through traffic to suddenly stop or move to the middle lane to avoid a stopped

vehicle in the through lane.

Various median configurations and traffic flow pattern alternatives were investigated. Each
alternative met the project objectives, but created different ingress/egress traffic flow patterns for
the area businesses. Discussing the alternatives with the businesses and community was key in
understanding travel patterns and determining which configuration would best meet their need.
By reviewing the overall operation and discussing concerns with the community, alternatives
were refined and a final median modification plan was chosen. These partnerships were critical

to creating a plan that would address both the highway and business operation needs.

PROJECT IMPROVEMENT - MEDIAN MODIFICATION PLAN

The project’s main objective was to incorporate measures to separate major conflicting
movements. By separating conflicting movements, motorists are able to better utilize gaps to
enter or exit the highway. In addition, improvements involved increasing left turn storage at
signalized intersections as needed. The project closed median openings in order to prevent left
turns from occurring at locations where opposing through traffic queues for the traffic signal
(requiring turning through “courtesy” gaps). Refuge areas were incorporated to remove U-turns

and left turns from occurring in the through traffic lane.

The project consisted of median modifications and internal lot changes (See Report Appendix --
Figure 3, STH 100 Median Modification Plan). The changes are broken into six separate

modifications which address specific safety and operational problems.
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Pre-U-turn opening south of Layton Avenue ... Signs restricting left turns and U-turns
were installed for southbound traffic to address left turn collisions involving a vehicle turning

through a gap in traffic being struck by a through vehicle in the right lane.

Pre-U-turn opening north of Layton Avenue ... Close the median to address the rear end
and angle collision issues. Additional storage for southbound left turns was required for
southbound left turns at the signal. A new directional southbound left turn opening was
created to allow access to businesses on the east side of the highway. This new directional

opening has a deceleration lane to remove turns from the through lane.

Existing opening at Armour Avenue and Wal-mart’s south driveway ... To address the
angle collision problem and delay issues, traffic was restricted from existing. This change
was accomplished through internal signing changes in the Wal-mart parking lot.
Wal-mart’s existing north driveway ... Create a new median opening to allow traffic to
exit the Wal-mart and Cinema lots. The Budget Cinema driveway was relocated to allow
traffic to turn left directly from the south lot. Signs were installed on STH 100 to prohibit the
conflicting mainline left turns from occurring.

Existing median opening at the northerly Cinema drive and Goodyear business ... The
Cinema lot was modified to restrict exiting traffic from using this driveway. A deceleration
area was created to remove southbound traffic from turning from the through lane.
Pre-U-turn south of Cold Spring Road ... This opening was relocated to separate the
traffic turning at Cold Spring Road from left turn and U-turn traffic traveling to or from

businesses along the highway. The new median opening includes a deceleration area so
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turning traffic is separate from through traffic.

In addition to highway changes, some driveway and parking lot changes were necessary so that
the site configurations of the businesses work with access and operational changes. These
changes included:

» Several businesses have relocated/shared driveways to allow access to new median opening
locations. Specifically, the McDonald’s and corner business share a relocated driveway
aligned with a new directional opening which allows patrons to enter these businesses from
the north. The businesses near Cold Spring also share a new driveway adjacent to the
relocated median opening with deceleration area. A cross access driveway for the strip mall
north of the Wal-mart was added to the allow these businesses to access the median opening
at the Wal-mart’s north driveway.

* The Budget Cinema created a new roadway behind the building to facilitate travel to the
entrance and exit only driveways. Signing and lot changes were also performed by the
business to accommodate relocating the southerly driveway.

* The Wal-mart added signs and pavement marking to create a traffic pattern through their lot

to facilitate the new entrance and exit only driveways.

The chosen alternative resulted in operational changes to the median and businesses to address
the actual problems along the highway segment. To determine the success of the project, the
collisions for the two years after the project were prepared to compare with the collision data
prior to improvement project. A traveling speed study was also conducted to allow for
comparison of before and after project data.

PROJECT IMPROVEMENT EVALUATION
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Collision comparison

The number of collisions which occurred within the study area before (1993-1994) and after the
project (1996-1997) were compared. The 1996-1997 collisions diagram demonstrates the
specific location and type of crashes which occurred after the improvement project (See Report
Appendix -- Figure 4, Median Modification Project; After Project Collision Results). Collision
data was collected for the entire segment including the two signalized intersections of Layton
Avenue and Cold Spring Road. Traffic volume data is collected on a three-year cycle. These
intersections were included to ensure the mid-block median project did not merely shift the
collision problem. This project segment had an Annual Average Daily Traffic (AADT) of
28,980 in 1993 and an AADT of 24,900 in 1996. The traffic volume data was used to compute
collision rates (number of crashes per 100 million entering vehicles) which compares the number

of crashes with respect to the traffic volume for the highway.

Table I. Before and After Collision Data for STH 100 from Layton Avenue to Cold Spring Road

Before Project After Project Reduction in
1993 1994 1996 1997 Total Crashes
(before vs.

Location Description Total Injury Total Injury Total Injury | Total Injury after)
Cold Spring Road 8 2 8 3 11 7 6 2
Between Cold Spring & Armour 4 0 13 4 1 1 4 0
Armour Drive 16 9 13 2 2 1 2 0
Between Armour & Layton 6 4 3 2 0 0 3 0
Layton Ave. 30 14 20 3 14 9 8 3
S. of Layton 6 1 8 3 4 1 6 1
Total: Entire Segment 70 30 65 17 32 19 29 6 54.81%
Total: Improvement Project Limits 26 13 29 8 3 2 9 0 78.18%

"Total" refers to the total number of collisions. "Injury” reports the number of injury collisions.

As Table I. demonstrates, the overall number of collisions from Layton to Cold Spring Road
decreased by 55% after the project was complete. The crashes for this highway segment,
excluding the intersections, decreased from 55 crashes for the two years before the project to
only 12 crashes for the two years after the project was complete. This is a 78 % decrease in

crashes.
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Table II. Before and After Collision Rate Data for the Project Area and Statewide Average for Urban Highways

Before Project After Project Reduction in
1993 1994 1996 1997 Rate
Collision Collision | Injury |Collision| Injury [Collision| Injury (before vs.
Location Description Rate |Injury Rate| Rate Rate Rate Rate Rate Rate after)
Total Collision Rate: Entire Seament 1324 567 1229 321 704 418 638 132 28.31%
Total Collision Rate: Improvement
Project Limits 492 246 548 151 66 44 198 0 74.62%
Statewide Average 396 127 350 117 355 125 313 111 10.46%

Collision and Injury Rate is reported as the number of crashes per 100 million entering vehicle miles
Collision Rate for the project is based on an AADT of 28,980 for 1993/1994 and an AADT of 24,900 for 1996/1997

The crash rate for this segment prior to the improvement project, was well above the statewide
average for similar highway segments (Refer to Table II., above). The after data indicates the
crash rate for the entire segment was still above the statewide average. However, the specific
improvement area, excluding the signalized intersections on each end of the project, had a total
rate and injury rate well below the statewide average. Overall, the collision rate for the project
limits was 74.62% lower than the collision rate prior to the project. The after data also shows

the total number of injury crashes and injury crash rate both dropped significantly.

Travel Speed Comparison

A traveling speed study was conducted in 1993. Data was collected for the AM peak (7-8 AM),
Mid day (10-11 AM) and PM peak (5-6 PM) time periods. The study showed motorists traveled
at the posted speed or above. The study involved a test vehicle traveling along the highway with
the platoon of vehicles. The study area included a two-mile segment of STH 100 to allow for the
test vehicle to observe the travel speed at mid-block points and stopping/starting patterns at
traffic signals for the corridor. The speeds were recorded outside of the project limits and at
Armour Avenue. The results of the travel speed for the mid-block point within the study limits is

shown in Table III below.
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Table III. Before and After Travel Speed Data for STH 100 from Layton to Cold Spring Road

Before Project After Project Difference
Time Frame Northbound |Southbound |Northbound |Southbound |NB/SB
AM Peak 40.8 44.7 42 45.5]+1.2/ + 0.8
Mid Day 42.2 43 44.3 42.75|+2.1/ -.25
PM Peak 39.9 41 42.4 44 41+2.5/ + 3.4

Traffic Data collected in traveling speed studies conducted September, 1993 and April, 2000.
Travel Speed was recorded at Armour Avenue.

Travel speeds actually increased within the project limits and the mid-block locations beyond the
study area for most time periods. Since the travel speeds increased throughout the two-mile
study segment and not just within the half mile project segment, the project improvement is not
likely to be the reason for the speed change. It can be concluded that the median change did not

adversely affect the travel speed for this area.

CONCLUSIONS

The median modification project addressed the specific mid-block collision problems it sought to
correct without adversely affecting any other portion of this highway segment. This significant
reduction in collisions demonstrates the safety benefit of this project. Additionally, the travel
speed was not reduced nor did the Department received complaints of operational problems with
traffic entering/exiting businesses along STH 100. One minor modification was made after the
project which clarified the operation of the directional left turn lane at the McDonald’s restaurant
(Refer to Figure 3, median site number 2). In summary, closing median openings to prohibit
turns through traffic queues, separating conflicting turn movements, and providing deceleration
areas for turning motorists outside the through lane are effective measures in reducing crashes

and improving operation of the state highway and business properties along the corridor.
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While the project was successful, retrofitting modifications to address existing problems is not
ideal. Ultimately, planning access to minimize conflicts must be considered when working with
development requests. To prevent problems when planning new developments, alternate access
to the main intersections is necessary to direct high volume turn movements to the existing traffic
signals. This minimizes conflicts at non-signalized mid-block openings on the main highway.
When new signals are necessary to accommodate large developments, the signal needs to be
installed at locations which connect to an internal street system so motorists can enter and exit
the highway without creating excessive delay for the through highway. To ensure safe turn
maneuvers into businesses, a capacity analysis and field review are needed to determine length of
queues at signals. Creating deceleration refuge areas for left turns will minimize delay and the
possibility of rear-end crashes. Checking existing and projected gaps will determine if the
conflicting entering and existing traffic can be accommodated at the same non-signalized median
opening. These steps ensure that developments are set up with good ingress/egress patterns and
access points which will not incur excessive delay leading to safety concerns. Creating well
planned access and internal operation will allow new businesses to operate along the highway
while maintaining a safe and efficient highway system to serve new developments, existing

businesses, and highway travel needs.



APPENDIX
Figure 2: Median Modification Project; Before Project Collision Results - 1993 & 1994
Figure 3: STH 100 Median Modification Plan

Figure 4: Median Modification Project; After Project Collision Results - 1996 & 1997
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GEORGIA STUDY CONFIRMS THE CONTINUING SAFETY ADVANTAGE OF
RAISED MEDIANS OVER TWO-WAY LEFT-TURN LANES

ABSTRACT

The Georgia DOT recently completed a large study of the crash statistics for all of the divided
highways on the State Highway System for the period 1995 through 1998. The highway sections
had either four or six through lanes and were classified by type of median into either a) TWLTL
or b) a non-traversable center strip consisting of either a raised median with concrete curbing or
else a depressed grass median and referred to simply as “raised median” or RM. It was found
that the RM design is much safer than TWLTL. A striking result was that overall (intersections
plus mid-block locations), RM had 78 percent fewer pedestrian fatalities per 100 miles of road,
no doubt due to the relatively safe refuge area provided pedestrians by RM. A similar study per-
formed six years earlier by the GDOT indicates that the safety gap between RM and TWLTL is
widening with time. It may be that drivers increasingly distracted and inattentive to the driving
task are increasingly in need of a more-structured and disciplined highway environment such as
that provided by non-traversable medians.

INTRODUCTION

Since the mid-1980s the Georgia DOT has sponsored contract research (1) and performed in-
house studies to determine the relative safety of two-way left-turn lanes and non-traversable me-
dians. Gwinnett County, in metro Atlanta, took note of this and other research and by 1990 de-
cided that, for safety, all new and reconstructed principal and major thoroughfares should be de-
signed with raised medians; and existing arterials with two-way left-turn lanes should be consid-
ered for installation of a raised median if the projected growth in traffic reaches or exceeds
24,000 to 28,000 vehicles daily (2).

In 1990 the GDOT replaced a TWLTL with a raised-median separation along 4.34 miles of Me-
morial Drive in DeKalb County in metro Atlanta. In the year after completion, the project pre-
vented about 300 crashes and 150 injuries (3). There was a 37 percent drop in total crash rate and
a 48 percent drop in the injury rate. As would be expected, left-turn crashes between intersections
were virtually eliminated.

The raised median caused reductions in crashes on Memorial Drive for the following reasons:

* Conflict points were reduced in number.

* Conflict areas were reduced in size.

* Pedestrians found refuge while crossing.

* Mid-block crashes dropped because of the elimination of left turns in and left turns out.

e Left turns were eliminated into and out of seven public roads and many driveways, as they
were not given median crossovers (breaks in the raised median).



* All 14 median crossovers (at 10 major public-road intersections and four significant private
driveways) were signalized. These are full openings, not channelized to allow only left turns
or U turns.

* Intersection crashes dropped because of excellent design of geometrics, with double left-turn
lanes and U-turn capabilities, and because seven intersections became right into and right out
from the cross streets.

The GDOT has monitored the crash statistics on Memorial Drive since the 1990 retrofit. As of
this writing in 2000, there has still not occurred the first fatality, either motorist or pedestrian,
since the installation of the raised median. While the crash rate has increased during the decade,
the increases have simply tracked the increases in number of crashes experienced by DeKalb
County as a whole (4). That is, while the crash rate has increased during the 1990s, the benefit
relative to the TWLTL design appears to have remained intact.

RECENT GEORGIA RESEARCH

The GDOT recently completed a study of the crash statistics for all of the divided highways on
the State Highway System, urban and rural, for the period 1995 through 1998. The highway sec-
tions had either four or six through lanes and were classified by type of median into either
TWLTL or Divided. The former indicates a flush-paved median consisting of a two-way left-turn
lane, and the latter indicates a non-traversable median consisting of either a raised median with
concrete curbing or else a depressed grass median. Both types of non-traversable median are
hereinafter called “raised medians,” for compatibility with the literature on the topic.

The 986 sections of TWLTL studied totaled 839 miles, for an average section length of 0.85
miles. The sections varied widely in length from to 0.04 to 6.49 miles, except for one section
that was over 83 miles long. The ADTs for 1997 were taken as representative and varied over a
wide range from 1,200 to 68,100 vehicles per day, averaging 18,500 vpd. The daily vehicle-miles
of travel (VMT) were calculated for each section by multiplying the ADT by the length; they av-
eraged 15,725 vehicle-miles per day.

There were 1,125 sections of raised median studied, totaling 1,295 miles in length, for an average
section length of 1.15 miles. The sections varied in length from 0.01 to 9.68 miles, except for one
section that was 14.77 miles long. The ADTs in 1997 varied from 810 to 72,300 vehicles per day,
averaging 13,900 vpd. The daily vehicle-miles of travel averaged 15,985, close to the value for
the TWLTL sections.

The analysis obtained statistics for total crashes (meaning those at midblock as well as at inter-
sections), and separately just for mid-block collisions. There was no separation of four-lane sec-
tions from six-lane sections, nor separation of urban from rural. Crash rates were calculated per
100 million vehicle-miles of travel, except that the exposure to pedestrian collisions was consid-
ered to be related more to the length of road than to the volume of vehicular traffic. Therefore,
pedestrian fatalities were calculated per 100 miles of road.



RESULTS

Table 1 gives the statistics for total crashes. The table shows that raised medians had a crash rate
45 percent lower than that for the TWLTL sections, and had a 43 percent lower injury rate. The
overall fatality rates for motorists and non-motorized travelers were comparable, but the rate of
pedestrian fatalities was 78 percent lower for the raised-median sections.

TABLE 1. Total Crashes, Injuries and Fatalities on Georgia’s Divided Highways, 1995-98

Pedestrian
Median Miles Avg. Veh. Crash Injury Fatality Fatalities
Type Studied Per Day Ratet Ratef Ratef Per 100 Miles
TWLTL 839 18,500 561 269 1.66 3.13
RM 1,295 13,900 310 153 1.59 0.69
Percent Difference, RM < TWLTL -45 -43 -4 -78

Note: Total means including crashes at mid-block and at intersections
TWLTL means Two-Way Left-Turn Lane
RM is raised median, and includes depressed grass medians as operationally similar
T Rates are crashes per 100 million vehicle-miles of travel

Table 2 is similar to Table 1 but includes only mid-block crashes. The table shows that raised
medians had a crash rate 45 percent lower than that for the TWLTL sections, and had a 48 per-
cent lower injury rate. The overall fatality rates were 26 percent lower for the raised-median sec-
tions, and the rate of pedestrian fatalities was 78 percent lower for the raised-median sections.

TABLE 2. Mid-block Crashes, Injuries, Fatalities on Georgia’s Divided Highways, 1995-98

Pedestrian
Median Miles Avg. Veh. Crash Injury Fatality Fatalities
Type Studied Per Day Ratet Ratet Ratef Per 100 Miles
TWLTL 839 18,500 173 82 0.90 1.82
RM 1,295 13,900 95 43 0.67 0.52
Percent Difference, RM < TWLTL -45 -48 -26 -71

A comparison of the fatality rates in the tables indicates that raised medians effectively reduce
total fatalities (motorists, pedestrians and bicyclists) at mid-block locations (Table 2). However,
this advantage is essentially offset by the additional fatalities at intersections, resulting in little
net advantage in the total fatality statistics shown in Table 1. This is understandable and points to



the need for raised-median designs to include high-type intersection features such as double left-
turn lanes and adequate radii for U-turns.

Perhaps the most striking statistics in the two tables are the reductions of over 70 percent in pe-
destrian fatalities afforded by raised medians. Two-way left-turn lanes have pedestrian fatality
rates of 1.82 at mid-block and 3.13 at mid-block and intersections combined. Therefore, the rate
at intersections must be 3.13 - 1.82 = 1.31, a value less than the mid-block rate. While pedestri-
ans are supposed to cross at intersections, many are reluctant to bother to take the extra steps to
reach an intersection. Moreover, many pedestrians sense the complexity of intersection crossings,
and cross mid-block instead, increasing their risk (3). Raised medians provide a relatively safe
refuge for pedestrians at both mid-block and intersection-crosswalk locations and are particularly
vital to the safety of six-through-lane arterials where pedestrians are present.

COMPARISONS WITH A SIMILAR STUDY SIX YEARS EARLIER
The GDOT performed similar research for the four-year period 1989 through 1992 and obtained
results comparable to those reported herein for the period 1995 through 1998. They are shown in
Tables 3 and 4.

TABLE 3. Total Crashes, Injuries and Fatalities on Georgia’s Divided Highways, 1989-92

Pedestrian
Median Miles Avg. Veh. Crash Injury Fatality Fatalities
Type Studied Per Day Ratet Ratet Ratef Per 100 Miles
TWLTL 584 17,923 623 256  2.16 3.64
RM 946 11,500 367 164 1.89 1.45
Percent Difference, RM < TWLTL -36 -36 -13 -60

TABLE 4. Mid-block Crashes, Injuries, Fatalities on Georgia’s Divided Highways, 1989-92

Pedestrian
Median Miles Avg. Veh. Crash Injury Fatality Fatalities
Type Studied Per Day Ratet Ratef Ratef Per 100 Miles
TWLTL 584 17,923 180 76 1.17 2.65
RM 946 11,500 105 47 0.84 0.82
Percent Difference, RM < TWLTL -42 -38 -28 -69

A comparison of Tables 1 and 2 with their counterpart Tables 3 and 4 shows the following:

* Every measure of safety has improved over the six-year period, except that the injury rate for
TWLTL has gone up a little.



* For the most part, safety is improving at a faster rate for raised-median sections, so the per-
cent difference, RM<TWLTL, is increasing. That is, safety-wise there is a gap between RM
and TWLTL that appears to be widening with time. The one exception is fatality rate, where
TWLTL is improving at a faster rate than is RM, such that today they are almost tied.

CONCLUSIONS

Two large studies of the relative safety of two types of median treatments have been performed
by the Georgia DOT since 1989. Each included four years of data and comprised very large road
mileages, such that the derived data are sure to be very stable and significant statistically. Both
studies showed that raised medians (and depressed grass medians) are much safer than two-way
left-turn lanes, and there is evidence that the safety gap is widening with time.

While human factors are not discussed in this paper, there is no doubt that driver distraction and
inattention are an increasingly important factor in crash causation, as pointed out in Reference 4.
It could well be that driver preoccupation with cell phones and many other concerns unrelated to
the driving task will necessitate a more structured and disciplined highway environment, includ-
ing not only non-traversable medians but also more-conservative operational measures such as
protected-only left-turn phasing and consistent use of red clearance intervals at signalized inter-
sections. These changes to the highway environment may be recommended and accepted for the
purpose of meeting the needs of older drivers, but in reality are as much needed by the distracted
younger driver.

The data presented herein are striking for their results regarding pedestrian fatalities. The data
from 1989 through 1992 show that pedestrian fatalities per 100 miles were 69 percent less for
raised medians at mid-block locations and 60 percent less overall. By 1995-1998 the respective
figures were 71 and 78 percent. All four rates describing pedestrian fatalities dropped sharply in
the six-year gap between studies, meaning that both TWLTL and raised medians are currently
experiencing lower rates both mid-block and overall than they did earlier. However, raised medi-
ans overall are experiencing 78 percent fewer pedestrian fatalities per 100 miles than TWLTL, a
result that argues strongly for the provision of this relatively safe refuge in the middle of our arte-
rials.
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Operational Effects of a Right Turn Plus U-turn Treatment as an Alternative to a
Direct Left Turn Movement from a Driveway

Huaguo Zhou, Jian John Lu, Nelson Castillo, Department of Civil and Environmental
Engineering, and Kristine M. Williams, AICP, Center for Urban Transportation Research

University of South Florida, Tampa, Florida 33620

ABSTRACT

The Florida Department of Transportation (FDOT) restricts direct left-turn exits onto
major arterials through median treatments, and provides for mid-block U-turns in
advance of intersections in some areas to accommodate these movements. This research,
sponsored by FDOT, evaluates the safety and operational effects of replacing direct left
turns from a driveway with a right turn plus U-turn movement at varying distances from a
driveway. Field experiments were performed to collect data at some typical sites. The
average travel time, average waiting delay, speed reduction and conflict rate were used to
measure the operational effects of replacing a direct left turn with right turn plus U-turn.
Preliminary field data showed that the average waiting delay of the right turn plus U-turn
movement is less than the average waiting delay of direct left turn movements. However,
the total travel time of direct left turns was less than the right turn plus U-turn movement
when the direct left turn volume was less than 50 vph or average queuing length was less
than 3 vehicles per cycle of the upstream signal. Based on field data, it was found that
there was a 1-2 mph speed difference between upstream and downstream of a full median
opening. The conflict rate of the right turn plus U-turn was much less than that of the
direct left turn. This paper reviews the preliminary results obtained from two test sites.

Key Words: Access Management, Traffic Operations, Traffic Conflicts, Travel Time,
Speed Reduction, Delay, U-Turn Movement, and Direct Left Turn Movement.

INTRODUCTION

Florida prohibits direct left-turn exits onto major arterials in many locations through the
use of nontraverseable medians, and provides mid-block median openings in advance of
intersections in some areas to accommodate U-turn movements. When a full median
opening was replaced by a directional median opening that only allows left-turn ingress
to abutting developments, the left-turn egress movements would be made by turning right
onto the arterial road and then making a U-turn downstream. Figure 1 illustrates the
conflicting movements that occur with a direct left turn at full median openings and how
the number of conflict points can be substantially reduced by replacing a direct left with a
right turn plus U-turn. As shown in Figure 1, a right turn plus U-turn movement as an
alternative to a direct left turn movement has the potential to significantly reduce traffic



conflict points and improve safety. But few field data are available to substantiate this
assumption. In addition, people often oppose being forced to make a right turn and U-turn
due to the perception that it results in a longer travel time than a direct left turn. Hence, it
is necessary to further evaluate the operational effects of these two movements,
especially to compare the travel time and conflict rates.

Little documentation is available on the operational effects of providing U-turns as an
alternative to direct left turns from a driveway. However, a few studies have analyzed
the travel time effects associated with providing U-turns as an alternative to direct left
turns. A study by Stover analyzed the operational issues associated with these two
movements and established a procedure to calculate the delay in relation to upstream and
downstream signal impacts using queuing analysis (7). In NCHRP Report 420: Impacts
of Access Management Techniques, an analytical model was developed and calibrated to
estimate the travel time saving (or loss) in the suburban and rural environment where
there are no nearby traffic lights (2). The primary findings indicate that two stage left-
turning vehicles will suffer longer delays than right-turning plus U-turning vehicles when
the volumes on the major street are relatively high (i.e., more than 2,000 vph), and the
left turns exceed 50 vph. As stated in NCHRP Report 420, this finding holds true even in
cases where the right turn plus U-turn movement involves one-half mile of travel to the
U-turn median opening (2). A case study by Long and Helms showed that limiting access
at unsignalized intersections can reduce turning volumes, increase arterial operating
speeds, and improve safety (3). A study by Al-Masaeid developed an empirical model to
estimate the capacity and average total delay of U-turns at median openings (4). There
are some studies about travel time savings of the unconventional left-turn alternatives
systemwide by computer simulation (3,6).

This paper presents some preliminary results obtained from a research project sponsored
by FDOT to evaluate the operational effects of replacing a direct left turn from a
driveway with a right turn plus median U-turn alternative that is located at varying
distances from a driveway. Field experiments were performed at two sites to collect
traffic data. Total eighty-hour traffic data were collected at the two sites for the
preliminary analysis. Traffic data (including average travel time and waiting delay, traffic
conflict rate, and speed reduction due to direct left turning traffic or right turn plus U-
turning traffic) were used to evaluate the operational effects of replacing a direct left turn
with a right turn plus U-turn. Based on field data collected from the two sites, it was
found that the average waiting delay of the right turn plus U-turn movement was
significantly less than the average waiting delay of the direct left turn movement. From
the preliminary study results, it appeared that there were certain speed reductions caused
by traffic making direct left turns at a full median opening. Also, it showed that the speed
reduction caused by vehicles making right turn plus U-turn movement at the weaving
area was not significant. According the field data analysis, it was confirmed that the
conflict rate caused by right turn plus U-turn traffic was much less than that caused by
direct left turn traffic.

In the next phase of the research, several more sites will be selected and field experiments
will be carried out at these sites to obtain more detailed results. It is anticipated that
quantified procedures and approaches will be obtained from an analysis of several sites



so that transportation agencies could use the procedures or approaches to assess the
impacts of right turn plus U-turn treatments on traffic operations. The procedures or
approaches could be used to determine whether or not to restrict direct left turn
movements under certain traffic conditions.

MAIN DIFFERENCES BETWEEN THE TWO OPTIONS
Direct Left Turn

The main advantages of the direct left turn option include: (1) The delay and travel time
could be less as compared to the right turn plus U-turn option under the low traffic
volumes; and (2) Vehicles making direct left turns would travel less distance and may
consume less gas as compared to the vehicles making right turn plus U-turns.

However, there are some concerns or disadvantages associated with the direct left turn
option. These include: (1) Traffic delay and travel time may greatly increase under high
traffic volume conditions; (2) Direct Left turn movements involve obtaining gaps in two
directions at a time when the median is too narrow to safely store one vehicle; (3) This
option results in more conflict points and vehicles making direct left turns have to yield
to all other movements at a full median opening; (4) Capacity of direct left-turn
movements is seriously limited by the median storage; and (5) Large trucks may block
the through traffic when they are making direct left turns.

To evaluate the total travel time used by vehicles to make direct left turns, the total travel
time can be defined by the following equation:

TTy = tog +to + 113 (1)
where:

TTy - average total travel time of a direct left turn movement,

tL1 - average waiting delay of direct left turn vehicles at the driveway,

tLo - average waiting delay of direct left turn vehicles at the median opening, and

tr3 - average running time for vehicles to leave the driveway to complete the left
turn movement (not including t;; and t;,).

Total travel time can be used to evaluate the impacts of replacing direct left turn
movements with right turn plus U-turn movements.

Right Turn Plus U-Turn

The main advantages of the right turn plus U-turn at a median opening include: (1) Travel
time and delay could be less as compared with direct left turn movements under moderate
and high traffic volume conditions; (2) The capacity of a U-turn movement at the U-turn
median opening is much higher than the capacity of a direct Left turn movement at the
left turn median opening; (3) A right turn plus U-turn movement create fewer conflict
points; (4) Drivers would often make a right-turn plus U-turn movement in preference to
a direct left turn under moderate to high traffic volume conditions; and (5) A U-turn



median opening can be used to accommodate traffic from several upstream driveways,
especially when the driveway spacing is very close.

Similar to the direct left turn option, the right turn plus U-turn option has some
disadvantages. The main disadvantages include: (1) Waiting delay could be higher as
compared with the direct left turn option if major road traffic volume is low; and (2) It
takes longer travel distance and may consume more fuel as compared with the direct left
turn option.

To estimate total travel time for vehicles making right turn plus U-turn movements, the
following equation can be used:

TTr = tr) +tro T tr3 2)
where:

TTr - average total travel time of a right plus U-turn movement,

tr; - average waiting delay of right turn plus U-turn vehicles at the driveway,

tro - average waiting delay of right turn plus U-turn vehicles at the U-turn median
opening, and

trs - average running time for vehicles to leave the driveway to complete the left
turn movement (not including tg, and tg3).

FIELD DATA COLLECTION

In this research, a study site was defined as an urban or suburban arterial street segment
that has only two or more unsignalized access points along its length. The segment has a
constant cross section and raised curb median. Geometric criteria of specific study sites
are given as follows: (1) The site should have a raised-curb median with either a full
median opening or directional median opening and median U-turn bay, where the
medians can safely store waiting vehicles; (2) The site should have 6 or 8 through traffic
lanes (3 or 4 lanes each direction). Passenger cars can normally make U-turns along
divided a six-lane arterial; and (3) The site should have a speed limit of 40 mph or higher.
The Florida DOT mandates that all multi-lane projects with design speeds of 40 mph or
greater be designed with a restrictive median (7).

The results presented in this paper are based on data collected from two sites along
Fowler Avenue in Tampa as listed in Table 1 and shown in Figure 1 and 2. At site one,
the direct left-turn out from a driveway was replaced by a right-turn plus U-turn at a U-
turn median opening with a weaving distance of 800 ft. At site two, there are three full
median openings between the upstream and downstream intersections. Each can safely
store two left-turning vehicles. The driveway at the second full median was selected to do
the data collection because there are larger traffic volume making direct left turns and U-
turns. At this site, drivers have two choices: either direct left turn or right turn followed
by a U-turn at the next full median opening. To collect field data, video cameras were
used to count conflicts and to monitor traffic operations between and around two median
openings. Major traffic volume and speed were collected using the Automatic Traffic
Counter (Peek ADR-100). A typical field setup is shown in Figure 4. Field experiments



were conducted for two weeks at each site with four hours a day, including both peak and
non-peak hours. About eighty hours of data were recorded by video camera at the two
sites.

DATA REDUCTION

To compare the operational effects of these two movements, data from two field sites
were reduced. While reducing the data, researchers tracked each vehicle, including both
right-turn plus U-turn vehicles and direct left-turn vehicles. Four cameras and two traffic
counters were set up at the same time so that time reference data from each of them could
be matched. While reviewing the tapes, the following information was recorded: waiting
delay of direct left turn vehicles and right turn plus U-turn vehicles at the driveway
(defined as t;; and tg;, respectively), waiting delay of direct left turn vehicles at the full
median opening and right turn plus U-turn vehicles at the U-turn opening (defined as t;,
and tg,, respectively), running time of direct left turn vehicles and right turn plus U-turn
vehicles (defined as t 3 and tr3, respectively), major road traffic speed reduction caused
by direct left turn vehicles and right turn plus U-turn vehicles, and traffic conflicts caused
by direct left turn vehicles and right turn plus U-turn vehicles. All the average traffic data
were based on a five-minute interval. Major road traffic volume and speed at different
locations were recorded by the traffic counters with an average interval of five minutes.

DATA ANALYSIS
Effects on Travel Time

As defined previously, the total travel time to make a direct left turn or a right turn plus
U-turn consists of average waiting delay at the driveway (t;), average waiting delay at
median openings for direct left turn movement or at the U-turn area for right turn plus U-
turn movements (t;), and average running time for both movements (t3). From the two
sites studied, traffic was recorded by four video cameras and travel time data were
obtained by reviewing videotapes. Table 2 shows the comparison of the total travel time
(t;+to+t3) and total waiting delay (t;+t) of three types of movements: (1) two stage direct
left turn, (2) right turn plus U-turn at full median opening, and (3) right turn plus U-turn
at U-turn median openings. As shown in Table 2, the average total travel time for the
direct left turn movement (45 sec.) was less than that for the two types of right turn plus
U-turn movements (54 sec. and 52, respectively). The main reason for this was that the
direct left turn volume was very low. In addition, the right turn plus U-turn traffic had to
cross the weaving area. However, according to Table 2, the difference in total travel time
was not significant. The average total waiting delay for the two types of right-turn plus
U-turn movements (37 sec. and 31 sec., respectively) was less than that for the direct left
turn movement (40 sec.). It is understood that the direct left-turn out traffic have to yield
to the all other movements at the median openings in addition to through traffic. Thus,
the left turn out traffic would take longer time at the driveway waiting until the median is
clear to enter the median storage area as compared to the right turn traffic that would wait
for only an acceptable gap of through traffic to merge the main road traffic. Therefore,
the waiting time at driveway for direct left turn traffic (25 sec.) and right turn traffic (20
sec. and 18 sec., respectively) would be significantly different. It is much easier for the



right turn traffic to departure from the driveway. Usually, the waiting delay has more
impacts on the drivers’ driving behavior. In fact, from field observations, it was noted
that some drivers were waiting for gaps to make direct left turns. But, when the waiting
time exceeded one minute or more or the queuing length exceeded three vehicles, these
drivers changed their initial intention and looked for gaps to make right turn plus U-turns
because they knew that it was easier and safer to a make right turn plus U-turn as
compared direct left turns if the major road traffic and left-turn-in volume was heavy.

Speed Reduction

Right turn plus U-turn movements may have some impacts on major road traffic in the
weaving area. One of the impacts could be speed reduction of the major road traffic.
Major road traffic speed at upstream of the driveway may also be affected by direct left
turn traffic from the driveway. To estimate the speed reduction of both right turn plus U-
turn movements and direct left turn movements, the automatic traffic counters (Peek
ADR-1000) were installed. One traffic counter was installed at the weaving area at both
test sites to collect the speed data at 5 minute intervals. At site two, additional traffic
counters were installed at 100 ft. downstream and 100 ft. upstream of the driveway to
evaluate the speed reduction caused by the direct left traffic from the driveway.

Figure 4 shows that the average running speed of the major road traffic decreased slightly
with the increase of right turn plus U-turn traffic volume for the peak hour and non-peak
hour conditions in the daytime. An ANOVA statistical test was performed to test whether
or not the right turn plus U-turn traffic volume had a significant impact on the speed. The
test results indicated that the right-turn plus U-turn volume was not a significant factor at
a 95 percent level of confidence.

At site two, the average speed of the upstream and downstream of the driveway was
collected in pairs. Each pair of average speed at five minutes interval was taken under
homogeneous conditions. To evaluate whether or not the average speed of the upstream
and downstream of the driveway had a significant difference, the paired t-test was carried
out. The test results indicated that at the 95 percent confident level the average speed at
upstream (44.9 mph) was significantly lower than the downstream average speed (46.2
mph). The reasons for this could be the direct left turn traffic from the driveway and
traffic making left turn into the driveway from the major road. The other reasons could be
that the major road traffic making right turn into the driveway or making a left turn to the
left turn bay might have some impacts on the speed of the major road through traffic.
Figure 5 shows that the average speed of the major road through traffic at the upstream of
the driveway was 1 to 2 mph slower than the average speed of the major road through
traffic at the downstream of the driveway for the peak hour and non-peak hour
conditions.

Traffic Conflicts

The traffic conflicts caused by right turn plus U-turn movements can be divided into the
two parts: (1) conflicts between right turning vehicles and through vehicles, and (2)
conflicts between U-turning vehicles and major road through traffic from another



direction. The main conflict types are rear-end and sideswipe conflicts. The conflicts
caused by direct left turn vehicles include the conflicts with two-direction major road
through traffic and the conflicts with all other movements at the median opening for the
driveway. The main conflict types include the angle and rear-end conflicts. In the
research, traffic conflicts were recorded by video cameras in the fields. Conflict number
was obtained by reviewing videotapes. While reviewing the videotape, three situations
were used to judge if a conflict occurred: (1) brake light, (2) lane changing, or (3)
perceptive deceleration. A total of 1975 right turn plus U-turn vehicles were tracked at
site one. There were 56 conflicts occurred at weaving section between right turning
vehicles and major road through traffic, and 43 conflicts between U-turning vehicles and
major road through traffic. A total of 1764 direct left turning vehicles were tracked at site
two. A total of 457 conflicts were counted from only camera one in the westbound. The
conflict rates associated with the right turn plus U-turn vehicles and direct left turn
vehicles from the driveway are presented in Table 3. For this study, conflict rates per
vehicle observed was used to compare the difference of these two movements. The
conflict data reveal that the conflict rates associated with the right turn plus U-turn
vehicles (5.02 %) were much less than the conflict rates associated with the direct left
turn vehicles (25.91 %). Most of the conflicts caused by the direct left turning vehicles
were the conflicts with the left-turn-in vehicles. There were very few conflicts between
the direct left turning vehicles from the driveway and the major road through vehicles.
With the increasing of the waiting delay of the direct left turning vehicles, direct left
turning drivers may tend to be more and more aggressive to move into the median
opening without yielding to the left-turn-in vehicles from the major road.

CONCLUSIONS

As stated previous, the results presented in the paper are part of the results to be obtained
through the research project. With these limited results, this paper intends to present the
evaluation of the impacts of right-turn plus U-turn traffic from a driveway on the major
road traffic. Much more test sites will be selected in the future and more details will be
obtained from the data to be collected from the sites. In addition, the computer simulation
software, CORSIM, will be used for more detailed simulation analysis.
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Table 1 Description of Field Sites

SITE ONE SITE TWO
Arterial Fowler Ave. Fowler Ave.
Location N. 46" St. 19 St.
Speed limit 45 mph 50 mph
Weaving distance 800 ft 570 ft
Upstream green time(seconds) 108 100
Upstream red time(seconds) 17 70
Upstream signal cycle length(seconds) 125 170
Downstream green time(seconds) 105 90
Downstream red time(seconds) 20 80
Downstream cycle length(seconds) 125 170
Offset of upstream and downstream 20 20

signal(seconds)




Figure 1.a Conflict Points of Direct Left Turns

Figure 1.b Conflict Points of Right Turn Plus U-turn
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Figure 2: Vehicle Movements and Geometric Conditions of Site One
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Figure 3: Vehicle Movement and Geometric Conditions of Site Two
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Table 2: Average Travel Time and Average Waiting Time

RT+UT RT+UT
DIRECT LT | AT FULL MEDIAN |AT U-TURN MEDIAN
OPENING OPENING
Total conflicting volume 4600 4600 4400

(Range) (3000-6000) (3000-6000) (3000-5500)
Average LT volume (vph) 36 / /
(Range) (0-96)
Average RT volume(vph) / 208 190
(Range) (0-360) (60-390)
Average U turn volume(vph) / 84 47
(Range) (36-156) (12-108)
Weaving distance (ft) / 570 800
Avteiiig? totarl1 ;clre;vel 45 54 59
clseconcs (25/15/5) (20/17/16) (18/13/21)
(ti1/ta/t3)
Average waiting 40 37 31

time(seconds)
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Figure 4: The Major Road Traffic Speed Reduction due to Right Turn Plus
U-turn Movements at Weaving Section



Speed (mph)
47.0

O Downstream

46.5 B Uptream

46.0

45.5

45.0

445 -

Peak hour Non-Peak hour
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Figure 6: Comparison of Conflict Rates Caused by Direct Left Turn movements
And Right Turn Plus U-turn Movements.

Table 4: Comparison of Conflict Rates

5.02%

Right turn plus U-turns Direct left
Right turns U-turns Turns
Number of Vehicles 1975 1975 1764
Number of Conflicts 56 43 457
0 1)
Conflict Rates 2.84% 2.18% 25.91%
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Access Management and Corridor Planning, the

Okaloosa County Experience

Pat Blackshear (Okaloosa County) 850-651-7180 pblackshear@co.okaloosa.fl.us
and Gary Sokolow (FDOT) 850-414-4912 gary.sokolow(@dot.state.fl.us

In 1995 the Florida Department of Transportation and the Center for Urban Transportation
Research completed a Corridor Study detailing access management and land development
practices along U.S. Highway 98 in northwest Florida. This portion of U. S. 98 which runs
around 100 miles from Panama City to Pensacola, contains sections of two-lane rural and four-
lane and six-lane urban highways. This portion of U. S. 98 is on the Florida Intrastate Highway
System. The FIHS is the designated portion of Florida State Highway System that carries the
bulk of our traffic and is designated to be the most important and stringently regulated to
maintain mobility.

After the Study was completed, a series of workshops were held to involve local government
officials in the findings of the Study. The study of access management and land development
practices along the corridor found many of the practices needing improvement. The workshops
generated much interest and some of the local government engineers and planners went back to
their respective cities and counties and worked towards instituting better land development
regulation practices that help preserve mobility and safety on our highway systems. Okaloosa
County, which is home of one of the fastest growing areas in the nation, Ft. Walton Beach-Destin
Area, began working quickly to institute good land development practices that support access
management. Not only were good land development regulation practices put in place, but greater
coordination with Florida DOT staff on access management decisions was also instituted in the
site plan approval process.

After five years the Okaloosa County experience can be seen as a great success. This success in
instituting good access management can be distilled into a few major points which they saw
instituted in their ordinances and site development practices. These key items are as follows:

1. Recognition of special corridors for access management techniques
New land subdivision and land development regulations along these special
corridors.

3. Landscape requirements.

4. Driveway location and design criteria.

5. Site plan review assuring interparcel connectivity.

We will show how these features were instituted into their local land development ordinances
and give specific wording of these examples from their ordinances.

October 31, 2000
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NOTE: Please note that these example words are not necessarily verbatim from the
Okaloosa County Ordinances but some words have been changed in order to make the
presentation of this text more understandable.

Recognition of Special Corridors

One of the most important processes in creating good access management and land development
system is the recognition that some corridors need more regulation. Notice that for the specially
designated corridors that in this part of the ordinance there are driveway spacing requirements
and many references to designing access features with the latest standards of the Florida
Department of Transportation. Paragraph F limits “strip” residential development and requires
residential developments to get their access from side streets and not directly onto the arterial
corridor.

Example

6.03.08. Special Access Managed Roads

Special access standards shall be applicable to P. J. Adams Parkway from its
intersection with Highway 85 to the Old Antioch Road, Martin Luther King Jr.
Blvd. From its intersection with Green Acres Road to the Fort Walton Beach
Industrial Park, U.S. Highway 98 from its intersection with the old U.S. Highway
98 eastwardly to the Walton County line and any other road hereinafter
designated special access managed roadways by resolution of the Board of
County Commissioners of Okaloosa County.

A. Access points shall be located no closer than six hundred sixty (660) feet apart
measured from centerline to centerline of the driveway or as specified in the
FDOT Access Management Classification System and Standards.

B. Median openings shall be located no closer than one thousand three hundred
twenty (1,320) feet apart measured from centerline to centerline of the opening.

C. Deceleration, acceleration, auxiliary lanes, and median openings, shall be
installed and constructed in accordance with the Florida Department of
Transportation standards in effect at the time of application.

D. Other than currently existing driveways, no access will be allowed requiring a
backing maneuver into the right-of-way.

E. Other than lots of record, no access will be allowed serving individual private
residential driveways.

F. Residential developments contiguous to special access managed roads shall be by
collector streets at minimum distance of six hundred sixty (660) feet apart.

G. This ordinance is not intended to deny access to any existing lot, parcel, or tract
of land for which the only means of access to the same would be by the special
access managed road, but is intended to limit any further divisions into parcels or
lots unless compliance herewith is accomplished.

Right-of-Way Protection
Another important feature of corridor protection is right-of-way protection to allow for future

October 31, 2000
E:\AM4\04B okaloosa.wpd Page 2



improvements to the transportation system. Right-of-way protection is not only needed for
adding lanes, but this allows for better bicycle and pedestrian improvements in the future also.
Section H below shows the dimensions and setback requirements for the special access managed
roads.
H. Right-of-Way Protection: Notwithstanding setbacks from roads rights-of-way
shown in Section 2.02.00, Schedule of Dimensional Requirements in Zoning
Districts, the minimum setbacks from the named rights-of-way shall be as follows:

NAME OF ROAD LOCATION SETBACK

P.J. Adams Road from Hwy. 85 to Interstate 60 Ft.
10

Martin Luther King Jr. Blvd. from Green Acres Rd. to 60 Ft.
Hill St. ext.

U.S. Hwy 98 from old Hwy 98 (CR 2378) 60 Ft.
to intersection to Walton
County line

State Hwy 85 from north boundary of 40 Ft.

EAFB to Walton County line

Minimum Lot Frontages

An important feature of good land development regulation practice in regards to access
management is the minimum lot frontage size and the paragraph below shows how this feature is
regulated along all of their state and local highways.

D. Minor Divisions of Lands: Larger parcels shall not be required to subdivide if
each parcel being created is at least one (1) acre in area and no new public street
or alley is being proposed. Each parcel shall also have a minimum of fifty (50)
feet frontage on publicly maintained roads. Parcels created which front on roads
identified as Special Access Managed Roads shall have a minimum frontage of
two hundred ten (210) feet. Lot size and dimensions shall meet the requirements
fro the zoning district in which the land is located. Where the size and dimensions
do not meet the requirements, the owner shall obtain rezoning before dividing and
conveying the title to any parcel.

A request for a minor division of land shall be submitted by application to the
Planning and Inspection Department with an application fee as provided for in
Chapter 12 of this Ordinance. In addition, the proposed minor division of land
must meet all concurrency requirements as set forth in this Ordinance. No more
than ten (10) lots may be created per parent parcel.

October 31, 2000
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Landscape Requirements

Okaloosa County has used landscaping requirements to not only beautify its corridors but to
make them safer and handle storm water in a better manner. The following paragraphs show
how the County has used the landscaping requirements and how this works along with driveway
location to prevent extremely wide driveways and prevention of numerous driveways. Okaloosa
County officials say this is one of the most effective strategies to protect safety, storm water
management, and aesthetics along their major corridors.

6.05.02. Landscape Area Requirements.

All land uses hereof shall devote a minimum of fifteen (15) percent of the total developed area to
landscape improvement.

6.05.021. Perimeter Requirements.

A. Front Perimeter Landscape Areas: A minimum of a ten (10) foot wide strip of
land, located between the front property line and the vehicular use area shall be
landscaped on all new construction, except in permitted driveways/access points.
Width of sidewalk shall not be included within the ten (10) foot wide front setback
perimeter landscape area.

B. Material Requirements in Perimeter Area:

1. Tree Count: The total tree count requirement within the front setback
perimeter landscape area shall be determined by using ration of one (1)
tree for each twenty-five (25) linear feet of lot frontage or major portion
thereof with fifty (50) percent of the trees being shade trees.

2. Ground Cover: Grass or other ground cover shall be placed on all areas
within the front, and other landscape areas not occupied by landscape
material.

3. Use of Perimeter Landscape Areas:

(@) Overhang Areas: Vehicles shall overhang no more than two (2)
feet into perimeter landscape areas.

(b) Driveways: All driveways through the perimeter landscape areas
shall meet the following aisle width maximums and minimums: Not
over fifteen (15) foot one-way drives, no less than ten (10) feet
apart, and not over twenty-seven (27) foot two-way drives, no less
than twenty (20) feet apart. If the Board of Adjustment determines

October 31, 2000
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that access way separation minimum or aisle width maximum
requirements will create a hardship, such minimum may be varied
by the Board of Adjustment.

Driveway Location and Design

Driveway location and design criteria within the Okaloosa County Ordinance also have a
beneficial impact on access management. In the landscape requirements above, Section B.3.(b),
shows that Driveways are regulated to be no more than 27 feet in width.

This regulation does not pertain to major connections which may have wider driveways, but
these would be handled in the site plan review process and would still be subject to the
percentage landscape requirements found also in the ordinance. The regulation of the width of
driveways helps to fight the all too often occurrence of completely open, with no access control
corridors. Also see below the “clear visibility triangle” requirement in order to assure good
visibility at driveway locations.

Clear Visibility Triangle

Sight distance at driveways is a very important safety factor. This should be regulated to assure
the best placement and design.

In order to provide a clear view of intersecting streets to the motorist, there shall be a
triangular area of visibility formed by two (2) intersecting streets or the intersection of a
driveway and a street. The following standards shall be met.

1. Nothing shall be erected, placed, parked, planted or allowed to grow in such a
manner as to materially impede vision between a height of two (2) feet and ten
(10) feet above the grade, measured at the centerline of the intersection.

2. The clear visibility triangle shall be formed by connecting a point on each street
centerline, to be located at the distance from the intersection of the street center

lines indicated below, and a third line connecting the two (2) points.

The county must also comply with the Florida Department of Transportation sight distance
requirements.

Site Plan Review

The practice of site plan review is critical in the success of a good access management program
at the local level. Okaloosa County has instituted a program of interparcel connectivity along
U.S. 98. The recently developed (over the last five years) properties show a good direction in
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terms of access management and connectivity between different developments along U.S. 98.
This was established during the site plan review process where instead of individual driveways
being allowed, the County insisted on public connecting roadways that served two or more
properties. As the land developed even further, these connecting roadways then could actually be
connected to the properties behind them leaving a system of collector and access roads served by
hundreds of thousands of square feet of commercial development. Much of this was done
through the site plan process and by managing subdivision of larger properties. Florida’s
Administrative Rule 14-97 recognizes large pieces of property under single ownership as one
property even if they are subdivided into different properties. This allows the local government
working along with the Florida Department of Transportation representatives to assure the best
access for property without over building driveways and access.

We can not emphasis enough that this was a process that took some time that required
perseverance, flexibility, and education of our elected officials. It also required relearning how
local governments, the development community, and the Florida Department of Transportation
work together to provide the best transportation system for the public.

October 31, 2000
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A. Introduction

This paper provides an overview of the outcomes from Montana Department of
Transportation’s (MDT) Access Management Project that was completed in February 1998.
Through the Access Management Project, MDT has developed an enhanced approach to
access management, designed the elements of an ongoing access management program, and
prepared an implementation plan for initiating and maintaining the new approach.

1.

Project Background

The Access Management Project took as its starting point the access management
policy goals and actions established through the statewide transportation plan,
TranPlan 21, that was completed in 1995. This plan established policy and specified
actions that MDT should take to determine how improved access management can
preserve the functional integrity of Montana’s transportation system.

The policy direction for addressing access management was developed through a
process that included an extensive stakeholder and public involvement process,
technical work to evaluate issues, and the careful consideration of potential actions by
the Montana Transportation Commission.

In brief, the statewide planning process reached the following conclusions:

. Citizens (primarily in western Montana) are concerned that current development
patterns and access management practices reduce the effectiveness of the
transportation system.

. Citizens (primarily in western Montana) consider access management a tool that
should be used to support corridor preservation.

»  There is a lack of consistent, rigorous application of access management policies.

»  There is a lack of consistency in the application of access management standards.

The statewide plan, TranPlan 21, concluded that MDT needed to enhance access
management to help preserve the safety and efficiency of the highway system. The
planning analysis found that the need to improve access management is most
pronounced in the areas of the state that are growing more rapidly.
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2. Project Objectives

The Montana Transportation Commission and MDT division administrators agreed
with the findings of the statewide planning process and concluded that MDT should
take action to strengthen access management in Montana. Their decision regarding
access management was that MDT needed to improve on the existing plan in a very
careful and deliberate approach. The Access Management Project implements this
policy direction.

The overall objective of the Access Management Project was to implement the policy
goals and actions specified in the statewide plan, TranPlan 21, adopted by the
Montana Transportation Commission.

To that end, the Access Management Project had the following objectives:

* Implement TranPlan 21 actions adopted by the Montana Transportation
Commission.

e  Address citizen and stakeholder concerns about safety and system preservation.

* Focus on problem areas to increase the safety and preserve the functional
integrity of the highway system.

*  Develop an access classification system applicable to Montana and recommend
acceptable access, spacing, and design criteria.

. Account for the diversity of Montana conditions.
*  Identify access management methods for implementing the classification scheme.

*  Develop an implementation plan that specifies the steps, authority, organizational
responsibilities, and process for strengthening access management in Montana.

*  Produce an illustrated guide and technical analysis to communicate the benefits
of enhanced access management.

3. Project Approach

The project evaluated MDT’s existing access control policies as they pertain to
approach control, site development, and the state/local review process in addressing
access along state highway facilities. This evaluation was to assist in the development
of a systematic overall approach to access management. The primary focus of
attention is on the impacts arising from increases in urban and suburban land use
densities abutting state highways in the growing parts of the state. The statewide plan
had concluded that as traffic volumes and trip generation increase, the influence of the
frequency, location, and design of driveways and intersections is becoming a critical
factor in the performance and safety of portions of Montana’s system. The project was
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to develop a systematic approach to access management tailored to Montana’s
particular needs: its broad range of road types, development patterns, geography, and
political jurisdictions.

The project involved the following work steps:

*  Assessment of MDT’s readiness for change.

*  Evaluation of the effectiveness of the current approach.

*  Review of the legal and administrative basis for access management in Montana.
*  Assessment of the applicability of lessons learned in other states to Montana.

*  Development of an access classification system.

*  Development of recommendations for access spacing and design criteria for the
access classifications.

*  Preparation of implementation recommendations and an implementation plan.

* Involvement of MDT and FHWA employees through a project steering
committee.

. Involvement of affected jurisdictions and stakeholders through a project advisory
committee.

B. Organizational Readiness

At the outset of the Access Management Project, an assessment was performed to
determine how ready MDT management, stakeholders, and partners were to address the
difficult issues associated with improving access management.

The following describes the general perceptions of MDT employees who were interviewed
regarding access management:

It is important that MDT exercise its responsibilities to the motoring public by
providing leadership to protect the functional integrity of the highway system in the
growing parts of the state.

MDT needs to be proactive in addressing access management. Interviewees are
concerned that MDT is too reactive. They believe that in order to have a proactive
approach MDT needs a clearly stated definition of the purpose and need for access
management.

There is general agreement that MDT does well in addressing access management
issues in the design of projects.
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*  Access management problems arise mainly with requests for access to existing
facilities. There is a belief that MDT is too weak in exercising its existing authority to
manage access.

*  MDT employees are concerned that the public and local government agencies should
recognize that access management is not a substitute for land use planning and/or
growth management.

*  Education within MDT and among other transportation professionals in Montana
about the purpose and benefits of access management will be critical for the success of
strengthening MDT’s access management planning.

*  MDT employees believe that there are significant safety problems on the primary
system in growing areas that should be addressed through access management.

e  There is widespread concern that new access requests in growing areas are degrading
the operating efficiency of the roadway. Further, MDT needs to get as much capacity
out of existing facilities as possible. In the absence of effective access management,
two-lane facilities will quickly need to be replaced with four-lane ones.

1. Access Control Resolutions

Under Montana Statute, the Transportation Commission has the authority to regulate
highway access through establishing access control resolutions that limit access rights.
The following describes the perceptions of MDT employees who were interviewed
about the use of access control resolutions:

*  No concern was expressed regarding the use of access control resolutions as an
access management tool for reconstruction projects.

* In the past, it was assumed that all reconstruction projects would involve access
control resolutions.

*  Where used, the resolutions are considered to provide an effective tool.
Currently, over 400 miles on the state system have resolutions applied to them.

*  On occasion, the purchaser of property abutting the highway in an access
controlled area may not read or take note of the fact that the property does not
have right of access to the highway.

2. Driveway Approach Standards and Permits

The following describes the opinions of MDT employees who were interviewed about
the use and issuance of driveway approach permits:

. There was a concern that MDT is not consistent within and between regions in
the application of the existing driveway approach standards.
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*  Most interviewees believed that it is often difficult to deny applications for
driveway permits. Interviews in the Missoula District found that the District is
currently issuing between 250 and 300 permits a year. It is estimated that one-
third of the original permit requests are modified during the permitting process.
The District has denied permits in the past and will continue to do so where
driveways do not meet MDT’s approach standards.

e MDT’s current approach to access management through the approach standards
focuses on the right-of-way requirements for managing safe access to the
highway. There is little focus on the impact that access has on traffic flow on the
highway.

*  There wa some concern that the approach standards do not provide for minimum
spacing requirements between driveways or signalized intersections.

. The approach permit standards do not enable MDT to deny an approach permit to
a “land locked” parcel. Interviewees believe this impedes access management.

3. Management and Organization

The following describes the perceptions of MDT employees who were interviewed
about the management and organization of MDT’s access management
responsibilities:

*  There was strong awareness of the safety and corridor preservation benefits from
enhanced access management planning by MDT managers. MDT employees
have a high level of readiness to implement more proactive access management.

*  Responsibility for access management in MDT is fragmented across divisions
and between regions and headquarters. This is not viewed as a problem;
however, there is agreement that communication could be improved.

* Interviewees believe that employees with access management-related
responsibilities would benefit from training and education to ensure that the
existing guidelines are fully understood and applied consistently.

*  There does not appear to be a systematic process for authorizing and recording
variances or exceptions from approach standards.

e MDT works with local jurisdictions to review development permits that impact
the state system. Where MDT is involved early in the process there are better
opportunities to achieve access management goals. Interviewees believe that
MDT needs to work consistently with local jurisdictions and educate them on the
importance of being asked for input early on.

. It appears that the process for issuing building permits for unincorporated areas,
which is undertaken in Helena, does not account for driveway permits. District
staff indicate that this is a problem that could be rectified if a checklist item were
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added to the building permit review. An example cited involved a drive-through
bank with an approved building permit that included as yet unpermitted, non-
conforming driveways.

. In addition to increasing MDT employees’ understanding of access management,
it 1s important to increase the understanding of the relevant local jurisdictions
about how to more effectively address access management issues.

C. Access Classification System—Recommendations

A central element of the recommendations was to implement an access classification
system.

1. Principles
The recommended access classification system is based on the following principles:

*  Reflect the diversity of Montana conditions.
*  Build on functional classification.
*  Keep it simple.

*  Ensure practical implementation.

2. Recommended System

The recommended access classification system provided in Exhibit 1 on the following
page classifies the National Highway System and Primary System into developed,
intermediate, rural, and rural very low volume routes, and distinguishes divided
(median) routes from undivided ones.
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Exhibit 1:
Recommended Classification System
. . . Undivided or
Category/Functional Classification System Divided Area
National Highway System (2,657 miles) Undivided Rural - very low
(Non-Interstate NHS, principal arterials) (two-lane = volume*
2,525 miles) R """""""""""""
ural
Intermediate
Developed
Divided Intermediate
(non-traversable) Developed
Primary System Undivided Rural - very low
(Minor arterials) (two-lane = volume*
(2,833 miles) 2,779 miles) Rural
Intermediate
Developed
Divided Intermediate
(non-traversable) Developed

* Rural very low volume roads have a forecast 1997 AADT of less than 2,000 in the year 2007.

As background, Exhibits 2 and 3 describe current and future annual average daily traffic
(AADT) on each system.
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Exhibit 2:

Center Line Miles by AADT for Non-Interstate NHS,
Primary and Secondary Systems

NHS Primary Secondary*
AADT (2,657) (2,833) (4,665)

Less than or equal 1,727 (65%) 2,521 (89%) 4,525 (97%)
to 2,000
Less than or equal 1,196 (45%) 2,266 (80%) 4,432 (95%)
to 1,400
Less than or equal 717 (27%) 1,926 (68%) 4,292 (92%)
to 1,000

* The secondary system is not included in the access classification system.

Exhibit 3:

Center Line Miles by Future Factored AADT for
Non-Interstate NHS and Primary System

Less than or NHS Lane Primary Lane
Equal to 2,000 Miles (2,657) Miles (2,833)
5 Years 1,514 (57%) 2,521 (89%)
10 Years 1,435 (54%) 2,408 (85%)
20 Years 1,249 (47%) 2,210 (78%)

3. Access Classification System Categories

a. Level of Importance/Functional Classification

The recommended approach uses function as the basis for determining the
importance of the route. For the purposes of the classification system, this
involves distinguishing between the non-freeway National Highway System
routes (principal arterials) and the Primary System, which is comprised of minor
arterials.
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Divided or Undivided Cross Section

The access classification distinguishes between divided and undivided facilities.
Divided facilities were defined as those with non-traversable medians. Montana
has a very small number of divided lane miles. They are treated separately for
access management purposes.

Area

The basis for implementing the classification system is that the different specified
areas, developed, intermediate, rural and rural very low volume, will be treated
differently. The Steering Committee concluded that the existing pattern of
driveway access should provide the basis for classifying different roads. The most
difficult implementation issues arise from determining how to establish these
different access classes.

The following provides the working definitions:

(1) Rural Very Low Volume

The purpose of identifying very low volume rural areas is to avoid changing
the status quo in those areas where, in general, the current access
management plan and approach permit procedures are satisfactory. All non-
interstate National Highway System and Primary System roads that are
forecast to have below 2,000 average annual daily traffic (AADT) in ten
years time will be in this classification. There will be periodic updates to
account for changes in traffic volumes.

(2) Developed Areas

The purpose of the developed category is to recognize that developed areas
are those with restricted amounts of vacant land for development. In these
areas, implementation of access management is likely to be impractical. The
current pattern of access on to the highway will only change through a
reconstruction project or a project aimed solely at access management.

The key question is how to identify these areas. Establishing a criterion or
threshold of existing approaches per mile provides the starting point for
identifying developed areas. We tested a threshold of greater than 25
driveways per mile (on either side). This includes driveways and
intersections. Initial testing of this threshold indicates that it provides a
practical threshold.
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(3) Intermediate Areas

These are key areas that we wish to target through the access management
project. They are the areas that are not developed and where MDT is
concerned that development without attention to access management will
significantly affect the performance and the safety of the system. Therefore, it
is important that we establish a systematic and fair basis for identifying these
areas. They can be thought of as the transition from developed to rural;
however, the boundary from developed is moving out toward the rural. As
development occurs in these areas, the access classification system will be
proactive and aim to avoid expanding the driveway and access characteristics
that we currently see in the fully developed areas.

To identify these areas, they may be most simply defined as the areas where
developed ends and before rural begins. Our testing of driveways per mile
provides a criterion for this category of greater than five and less than or
equal to 25 driveways per mile.

(4) Rural Areas

After initial testing, we recommend a starting point for defining the rural
category as those areas that have an AADT greater than 2,000 in ten years
and where there are no more than five “non-farm” approaches per mile. The
adjacent land use would be agricultural or natural resource-based.

d. Application to Other Roads

The access classification system is applied to the Non-Interstate National
Highway System and the Primary System. The Access Management Project
steering and advisory committees believe that MDT’s access management
program should encourage local jurisdictions to adopt similar standards. In
addition, implementation must be coordinated with other roadways. In particular,
where the NHS or Primary System roads intersect with another roadway, it will
be important to protect the roadway up to one-half mile away from the
intersection. This will require coordination between the state and the responsible
local jurisdictions

4. Approach to Developing the Classification System

The MDT has an image log of the entire system. Pictures are taken every ten meters
and are tied to the milepost system. This videolog has been used to test the sensitivity
of the classification system to different thresholds.

Among the considerations in establishing the criteria are:
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*  Ensuring a balance between the intermediate and rural categories in terms of road
miles.

*  Recognizing that as development takes place in the intermediate category, it
could eventually become developed.

*  Taking care not to include the many agricultural, seasonal, and rarely used rural
approaches.

D. Recommended Access Guidelines

The consultant team developed recommendations to be used by MDT as the basis for
driveway spacing and design criteria for the classification system. These recommendations
address:

*  Desirable access spacing standards and the number of accesses in each category. This
does not include farm field or ranch approaches.

. Signal spacing.

*  Allowable level of access. This addresses the denial of direct access.

*  Access features that should be managed.

. Changes to existing driveway design and intersection criteria. This will include left
turns, right turns, medians, and continuous two-way left turns.

The recommendations are presented in Exhibit 4. These recommendations will be refined
by MDT and finalized as part of implementation. Stricter standards could apply on
reservations or anywhere local conditions support them. In many areas there are access
control resolutions already in place, which will be grandfathered.
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Exhibit 4:
Recommended Montana Access Guidelines
Sienal Spacin Median Minimum® Denial of Direct
Category Cross Section Area gna’ >p g . Unsignalized Access When
(mile) Opening . .
. . el Access Spacing Other Available
Bandwidth Spacing (mile)
(feet)
Undivided Rural-very low N/A N/A N/A® no’
volume

Rural 1/2 - 45% N/A 660 yes'
NHS Intermediate 1/2 —45% N/A 660 yes®
Developed Access 1/4 — 40% N/A 250/300° — 325/375° yes'
Divided Intermediate 1/2 —45% 12F-1/4D 550 yes'
Developed Access 1/4 — 40% 1/4F-1/8D 250 yes®

Undivided Rural-very low N/A N/A N/A? no

volume

Rural 1/2 — 40% N/A 660 yes®
Primary Intermediate 1/2 — 40% N/A 440, 550, 660° yes'
Developed Access 112 -35% N/A 250/300° - 325/375° no
Divided Intermediate 1/2 —40% 12F-1/4D 350, 440, 550’ yes4

Developed Access 1/4 - 35% 1/4F-1/8 D 150 no

1  N/A = Not Applicable F = Full Movement D = Directional Only

2 Stricter standards could apply if supported by other jurisdictions and tribal governments.

3 Considerations other than unsignalized access spacing should govern, sight distance, etc.

4  If alternative access is unavailable, one direct approach may be allowed. For major traffic generators, more than one driveway may be allowed if it
is proven to MDT’s satisfaction that there will be a significant benefit to the highway network. This will require submission of a traffic impact
study by the applicant.

5 Two-lane/multi-lane undivided with or without TWLTL, 250/300 applies to 35 MPH or lower, 325/375 applies to >35 MPH <45 MPH.

6 440 applies to 45 MPH posted, 550 applies to 50 MPH posted, 660 to 55 MPH or above.
7 350 applies to 45 MPH posted, 440 applies to 50 MPH posted, 550 to 55 MPH or above.
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E. Access Elements to be Included in Montana Approach Standards
and Roadway Design

The

following access guidelines and design criteria will need to be established for

implementing the classification system:

Unsignalized access spacing.
Traffic signal spacing.

Roadway cross section (i.e., undivided two way left turn lanes (TWLTL) versus
nontraversable barrier) and approach access type (i.e., full movement, right in/right
out, etc.).

Turn-lane warrants.

Access separation distance at interchanges.

Driveway off sets.

Updated typical approach designs.

Corner clearances.

Thresholds for when traffic impact studies are required.
Variance procedures for when established criteria cannot be met.

Appeals process for when an application is not approved or the terms and conditions
of the permit are not acceptable to applicant.

Procedures for dealing with retrofit situations.

Frontage road set back standard.

F. Implementation Plan

1.

Implementation Plan

The major work elements required for implementation are summarized in Exhibit E-2
on the following page. The implementation elements include:

*  Establishing the access classification system.

—  This involves pre-testing and applying the recommended categories to the
system to establish the new access management plan.

*  Developing and adopting new approach standards.

—  This requires public process to update 1983 Montana Approach Standards.
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— This requires defining MDT procedures, organizational roles, and
responsibilities.

*  Implementing access control resolution projects to purchase access rights in the
NHS intermediate category.

*  Establishing procedures for working with other jurisdictions.

—  These will be in the area of subdivision review and access management
strategies.

. Incorporating access management-related design criteria into roadway design
manual.

MDT will be proactive in areas that are classified as intermediate. This will involve
purchasing access rights as part of access control resolution projects. Evaluations
developed by the Right-of-Way Bureau, based on their experience in the recent
Florence to Lola project, indicate that these types of projects will cost approximately
$12,000 per mile.

In considering these costs, it is important to note that they are not net new costs to
MDT. In practice it is expected that most access control resolution projects will take
place on sections of the highway system that are likely to have reconstruction projects
in the next ten years. Currently, when these types of reconstruction projects take place
they involve access control resolutions and incur the same $12,000 per mile costs. The
access control projects are, in effect, making the investment up front to preserve the
corridor. It is also possible that in corridors where the land use will change over the
next ten years that there could be a financial advantage to the state in undertaking the
access control project in advance of reconstruction because access rights would be
purchased based upon the current land use and cost.

The access guidelines would be applied to all new driveway permit applications and
govern the design of driveways for reconstruction projects. The outcome from their
application would be preservation of existing capacity and improved safety.

2. Implementing Authority

The access classification system will be implemented using MDT’s existing authority.
This will be in keeping with how MDT has applied standards in the past. Through its
general police powers and responsibilities to protect the public health, safety, and
welfare on state highways, the MDT and Commission may implement appropriate
engineering standards and procedures to manage, by regulation, access on highways.
MDT’s current approach to regulating driveway access is specified in the
Administrative Rules of Montana (Chapter 5, Preconstruction Bureau, Sub-Chapter 1,
Highway Approaches).
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It is recommended that the new access classification system is implemented through
the same authority as the current approach standards that were established using
MDT’s administrative rule-making authority. This will be in keeping with how
Montana has historically managed access. For example, the preface in Sub-Chapter 1,
“Highway Approaches,” Chapter 5 of the administrative rules states that the rules: “...
apply to all highways under the Federal Aid System. The frequency, proper placement,
and construction of points of access to highways are critical to the safety and capacity
of those highways. Those regulations are intended to provide for reasonable and safe
access to highways, while preserving the safety and utility of the highways to the
maximum extent possible...”.

3. Implementing Mechanisms

The basis for implementing the access classification system is through the following
mechanisms:

*  MDT reviewing, refining if necessary, and then adopting the access guidelines as
the statewide access “plan” or objectives for the National Highway and Primary
Systems.

*  Undertaking access control projects using the access control resolution process.
This involves purchasing access rights in areas classified as intermediate.

*  Updating and amending the 1983 Driveway Approach Standards to establish the
guidelines as standards that apply to issuing driveway approach permits.

*  Applying the access guidelines as standards governing driveway spacing and
other design criteria in projects that are subject to access control resolutions.

*  Improving communication and coord