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Executive Summary

The Bicycle and Pedestrian Element of the Long-Range Transportation Plan aims to position
Tennessee as one of the most progressive states for bicycling and walking for the next 25 years.
This Plan provides a clear directive that emphasizes the continual development of transportation
facilities that accommodate bicyclists and pedestrians, new policies, procedures and programs,
and the development of eight new state bicycle routes. The plan includes eight components:

Guiding Principles, Goals, and Objectives This component outlines a vision for bicycling and
walking in Tennessee. Seven broad “guiding principles” are shared by other elements of the
Long-Range Transportation Plan while specific goals and objectives address engineering,
education, enforcement, and encouragement. This section helps establish direction for TDOT and
provides tangible objectives for the state to meet these goals.

This component of the plan also summarizes the benefits of bicycling and walking and how
investing in bicycle and pedestrian facilities can improve the entire transportation system, as well
as other things that are challenging to quantify, like community livability, the environment, and
public health.

Existing Policies and Plans TDOT has made a strong effort in the past to integrate bicycle and
pedestrian friendly policies into its larger transportation planning and implementation projects.
Much of the work occurred in the 1970’s and most recently with the adoption of the Bicycle and
Pedestrian Policy (TCA 4-3-2303) in 2003. Some local efforts have been strong as well. This
chapter of the document provides a summary of existing state policies, plans, and programs. It
also discusses local plans and programs and advocacy organizations.

Existing Conditions Over half of Tennessee’s highways have paved shoulders greater than four
feet in width, generally enough room to safely ride a bicycle with most traffic volumes. Nine
state bicycle routes offer residents and visitors excellent recreational touring opportunities. Still,
there are many barriers to safe bicycling and walking throughout the state. This component
discusses these challenges with relation to existing bicycling and walking rates in Tennessee and
select urban areas, existing bicycle facilities on state highways, major gaps in the bicycle and
pedestrian network, and an analysis of collected data on motor vehicle crashes involving
bicyclists and pedestrians. The Plan also presents a modified Bicycle Compatibility Index (BCI)
methodology called a Suitability Index that should be used to facilitate easier annual assessment
updates of roadway conditions for bicyclists.

Needs Analysis This chapter of the plan discusses the needs of various non-motorized users,
including commuter and recreational bicyclists, pedestrians, the disabled, and children. It
provides guiding principles for planning and building facilities that are appropriate for the users,
focusing on making the transportation system as accessible as possible. The chapter also
catalogues statewide attractors and generators in tabular and graphical format, including parks,
universities and colleges, tourist attractions, and annual events.

Proposed State Bicycle System This component proposes eight new state bicycle routes that
were developed using the suitability index, attractor and generator analysis, and local input. The
proposed state bicycle routes connect to existing state bicycle routes and bicycle routes in
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adjoining states, parks, cities and scenic areas. In addition, nine bicycle connector routes are
proposed to supplement the existing and proposed state bicycle routes by providing linkages to
major cities and transportation networks, like bus and train routes. The new proposed state
bicycle routes offer low-volume, rural riding opportunities for recreational bicyclists who live in
or visit Tennessee. This section also makes recommendations for signing, maintenance, and
jurisdictional responsibility of the bicycle routes.

Recommended Policies, Practices and Procedures This component establishes bicycle and
pedestrian planning, design, and implementation guidelines and recommends accommodating
actions. It also provides recommendations to enhance existing TDOT bicycle and pedestrian-
related policies. Additionally, this section provides recommendations for local bicycle plans and
other modal plans, public/private initiatives, strategies for increasing walking and bicycling rates
in Tennessee, education and safety programs, and training and resource delivery programs.

Policy Guidance By Environment This component contains policy guidance on the
applications of bicycle and pedestrian facilities based on different highway environments and
conditions. This section of the document will help TDOT staff and others identify types of
environments and choose appropriate bicycle and pedestrian facilities from various toolboxes.
The toolboxes contain information about bicycle and pedestrian facilities, including the purpose
of the facility, where it should be used, and guidelines for its use.

Implementation The final plan component discusses gaps in the bicycle and pedestrian network,
the costs to bridge these gaps, as well as the costs to implement recommended programs and
policies. Funding sources are described for transportation projects as well as trail and greenway
projects. This plan recommends about $200 million worth of improvements for bicycle and
pedestrian facilities over the next 25 years, including developing and implementing eight new
state bicycle routes, eliminating gaps for bicyclists and pedestrians, funding maintenance
programs to improve existing bicycle and pedestrian facilities, and funding to bring pedestrian
facilities into ADA compliance. The proposed package also includes funding for research, map
production, trainings, counting/forecasting programs, developing design standards, inventories,
data development, bicycle and pedestrian program administration, and grant programs
administered through TDOT, like Safe Routes to School, the Bicycle Transportation Fund and
the Pedestrian Transportation Fund, among others.
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Chapter 1
Introduction

The state of Tennessee recognizes that safe and effective bikeway and pedestrian networks
enhance the quality of life for residents and visitors to the State. This Bicycle and Pedestrian
component of the Long-Range Transportation Plan serves as an information and policy
document to guide the development and maintenance of a statewide bicycle network on the
nearly 14,150 miles of state highways under the jurisdiction of the Tennessee Department of
Transportation, support facilities and other programs for pedestrians and bicyclists in Tennessee
over the next 25 years. These policies address important issues related to Tennessee’s bikeways
and walkways such as planning, community involvement, utilization of existing resources,
facility design, multi-modal integration, safety and education, support facilities, as well as
specific programs, implementation, maintenance and funding.

1.1 Reasons for the Plan

The population of Tennessee is increasing.
Projections indicate that by the year 2030, the number
of people living in the state will grow by nearly 33
percent. A recent press release from the U.S. Census
Bureau ranked Tennessee among the fastest growing
15 states. Many residents are interested in walking
and bicycling as means of transportation and
recreation. Considered two of the ‘minor modes’ of
transportation, walking and bicycling make up about
1.7% of the work-related trips in Tennessee as of
2000:--making them the second most popular forms
of travel after driving. Mass transit trips make up 0.8% of the work-related trips in Tennessee as
of 2000.

As modes of travel, walking and bicycling are healthy, efficient, low cost, and available to nearly
everyone. Walking is the most basic form of transportation. Almost everyone is a pedestrian at
some point in the day, as walking is often the quickest way to accomplish short trips in urban
areas. Pedestrians also include persons using wheelchairs and other forms of mobility devices.
Bicycling is the most energy efficient form of transportation today. A car will only travel 280
feet on the number of calories that a bicyclist needs to travel three miles.

Walking and bicycling help communities achieve the larger goals of developing and maintaining
“livable communities;” making neighborhoods safer and friendlier; and reducing transportation-
related environmental impacts, mobile emissions, and noise. They provide transportation system
flexibility by providing alternative mobility options, particularly in combination with transit
systems, to people of all ages and abilities. There is also growing interest in encouraging walking
and bicycling as a means for improving public health. Increasingly, public health organizations
are looking to metropolitan and state transportation planners to create more walkable and
bikeable communities that encourage healthier lifestyles.

1 Travel to Work Characteristics for the United States, 2000, U.S. Census
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Introduction

1.2 Organization of the Plan

The Tennessee Bicycle and Pedestrian Plan consists of the following components:

Existing Policies and Plans This section analyzes current TDOT and local plans, policies
and programs related to bicycle and pedestrian issues. A comparison of other statewide
bicycle and pedestrian plans is included. Additionally, this section outlines the Goals and
Policies of the Bicycle and Pedestrian Plan.

Existing Bicycle and Pedestrian Conditions This section summarizes bicycling and
walking conditions in Tennessee today. It examines the existing facilities and conditions
for bicyclists and pedestrians, the challenges and opportunities, major gaps in the bicycle
and pedestrian system, and presents an analysis of bicycle and pedestrian collisions on
state routes. Additionally, this section introduces a modified BCI methodology for
Tennessee called a Suitability Index.

Needs Analysis This component outlines the benefits of bicycling and walking,
characteristics and needs of bicyclists and pedestrians, and a discussion of statewide
attractors and generators.

Recommended Practices, Procedures, and Programs This section includes a summary
of existing TDOT practices and procedures, as well as recommended enhancements to
those practices and policies. Furthermore, the section discusses coordination with local
bicycle plans and other modal plans, public/private initiatives, strategies for increasing
walking and bicycling in Tennessee, education and safety programs, and training and
resource delivery programs.

Recommended Statewide Bicycle System This component includes the recommended
statewide bicycle routes in graphical form, as well as a description of the bicycle routes
and facilities. The section also covers recommendations on signing and maintenance of the
statewide bicycle routes.

Policy Guidance by Environment This section contains policy guidance on the
application of bicycle and pedestrian facilities based on different highway environments
and conditions. This section of the document will aid TDOT staff and others to identify
types of environments and choose appropriate bicycle and pedestrian facilities from
various toolboxes.

Implementation Strategies The final plan component discusses the development of
bicycle and pedestrian projects, including the role of various Tennessee state departments,
as well as an overview of cost and funding opportunities.
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Chapter 2
Principles, Goals, and Objectives

The Long-Range Transportation Plan (LRTP) is intended to guide TDOT for the next 25 years as
the state continues to grow. As part of the LRTP, TDOT is committed to providing a
transportation system that serves all of its residents, including bicyclists and pedestrians. This
Bicycle and Pedestrian Plan is one part of the larger Tennessee LRTP. The Plan shares the same
overriding ‘Guiding Principles’ as the other transportation modes in the LRTP. Each principle
has an associated bicycle and pedestrian set of goals and objectives.

2.1 Principles, Goals, and Objectives

2.1.1 Guiding Principle: Preserve and Manage the Existing Transportation
System

Goal: Maintain the efficiency, integrity, and effectiveness of the existing transportation system.

Objectives:
= Develop cost-effective maintenance strategies.
= Develop new technologies for greater efficiencies in movement.

2.1.2 Guiding Principle: Move a Growing, Diverse, and Active Population

Goal: Provide the resources and services needed to optimize the movement of goods and
people.

Objectives:

= Increase the mobility of all citizens.

= |dentify the needs for all modes that reduce congestion and travel times.
= Provide facilities that improve connections between modes.

2.1.3 Guiding Principle: Support the State’s Economy

Goal: Provide resources and services to support economic growth, competitiveness, and
tourism.

Objectives:

= Provide modal capacity to meet passenger and freight traffic needs.

= Increase access to employment opportunities.

= Provide needed support to tourist, business and other activity centers.

2.1.4 Guiding Principle: Maximize Safety and Security
Goal: Improve safety and security for all users.

Objectives:
= Reduce injuries and fatalities in all modes.
= Ensure security and minimize risk across the transportation system.

December 2005 2-1



Principals, Goals, and Objectives

2.1.5 Guiding Principle: Build Partnerships for Livable Communities
Goal: Establish strong, on-going collaborative partnerships.

Objectives:
= Provide for proactive public input into land use and transportation planning.

= Establish regular collaborative coordination with Metropolitan Planning Organizations
(MPOs).

= Working with State agencies, identify actions to benefit the multimodal network.
2.1.6 Guiding Principle: Promote Stewardship of the Environment
Goal: Protect, preserve, and enhance the environment.

Objectives:

= |mplement strategies to improve air quality and conserve energy.

= Minimize impacts to human and natural environments and cultural and historic resources.
= Capitalize on land use and development patterns.

2.1.7 Guiding Principle: Emphasize Financial Responsibility
Goal: Provide responsibility and accountability in spending funds.

Objectives:

= Increase the state share of federal funding.

= Select and program projects based on needs and effectiveness.

= Develop alternative funding sources.

= Monitor and report system investment and performance to the public.

2.2 Benefits of Bicycling and Walking

Establishing and implementing a Bicycle and Pedestrian Plan will help TDOT meet many of the
above goals and objectives. Improvements to bicycle and pedestrian facilities result in expanded
mobility options for Tennessee residents, especially those who are car-less (the elderly, young,
disabled, low income persons) and those who seek to integrate a healthy lifestyle into their daily
travels. With over 40% of all trips in the United States being two miles or less (FHWA, National
Personal Transportation Survey, 1995), walking or bicycling can serve as an important mobility
option especially in our towns and cities.

Walking and bicycling are important to the health of all Tennesseans, not just to those doing the
walking or cycling. People choosing to ride or walk rather than drive are typically replacing short
automobile trips, which contribute disproportionately high amounts of pollutant emissions. Since
bicycling and walking contribute no pollution, require no external energy source, and use land
efficiently, they effectively move people from one place to another without adverse
environmental impacts.
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Principals, Goals, and Objectives

Bicycling and walking can also help alleviate congestion and stressed transportation systems.
Nationally, the number of vehicle miles traveled (VMT), rates of car ownership, and trips have
continued to grow, which has increasingly stressed transportation systems (primarily roadways)
and contributed to congestion (NPTS, 2003). Bicycling and walking require less space and
infrastructure when compared to automobile facilities. Improvements made for bicyclists often
result in better conditions for other transportation users as well. For instance, paved shoulders,
wide curb lanes, and bicycle lanes not only provide improved conditions for bicyclists, but often
contribute to safer conditions for motorists and a reduction in roadway maintenance costs as
well.

Walking and bicycling are also good choices for
families. A bicycle enables a young person to explore
her neighborhood, visit places without being driven by
her parents, and experience the freedom of personal
decision-making. More trips by bicycle and on foot
mean fewer trips by car. In turn, this means less traffic
congestion around schools and in the community, and
less time spent by parents driving kids around. There
are also more opportunities to speak to neighbors and
more “eyes on the street” to discourage crime and
violence. It is no accident that communities with low o . .

. . . . . Bicycling and walking provide numerous
crime rates and high levels of walking and bicycling are benefits.
generally attractive and friendly places to live.

The extent of bicycling and walking in a community has been described as a barometer of how
well that community is advancing its citizens’ quality of life. Streets that are busy with bicyclists
and walkers are considered to be environments that work at a human scale, and foster a
heightened sense of neighborhood and community. These benefits are impossible to quantify, but
when asked to identify civic places that they are most proud of, residents will most often name
places where walking and bicycling are common, such as a popular greenway, river front project,
neighborhood market, Main Street, or downtown.

An integrated and consistent bicycle and pedestrian system can result in significant economic
benefits to Tennessee communities. This includes improvements in real estate values for homes
near quality facilities and ‘pedestrian-friendly’ areas, retention and attraction of quality
employees for business, and direct expenditures from visitors touring on local routes.

December 2005 2-3



Chapter 3
Existing Plans and Policies

3.1 State Plans, Policies, and Programs

Transportation planning has changed significantly
in the last 10 years as cities, counties, and states
have adopted policies to encourage planning and
design for all transportation modes. TDOT has
made impressive progress towards making
bicycling and walking safer and more convenient.
This is most clear in the Bicycle and Pedestrian
Policy (January, 2003) which commits TDOT to
“routinely integrate bicycling and pedestrian
facilities into the transportation system as a means
to improve the mobility and safety of non-
motorized traffic.” This includes complying with Bicycling in the Great Smoky Mountains
the American Disabilities Act (ADA), providing

adequate bicycling space on roadways, and

designing facilities with context sensitivity.

With such a large and diverse population of rural and urban citizens, much of the bicycle and
pedestrian leadership in Tennessee has come from local and regional agencies and advocacy
groups. With the approval of the Bicycle and Pedestrian Policy and the development of the
Tennessee LRTP, the state is taking a more active role in the development and oversight of
pedestrian and bicycle-related issues.

Table 3-1 summarizes the contents of other state DOT bicycle and/or pedestrian plans,
relative to the contents of the TDOT bicycle and pedestrian plan. Most state bicycle and
pedestrian plans serve as policy documents that establish the role of the state in bicycle and
pedestrian planning. Some include design guidelines, but many simply set up the policy
structure and related goals and objectives for local project funding and implementation. The
TDOT Bicycle and Pedestrian Plan is unique in its comprehensiveness and analysis of
existing conditions. While it offers policy and implementation recommendations, it also
provides an in-depth look at the conditions of the state’s highway system for bicycling and
walking.
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Existing Plans and Policies

Table 3-1. Bicycle and Pedestrian Plan Comparison Matrix

g
s 28 )58 3: 8833

. 94 N © g g > 3 o g g 8| <
Topic < g0/ § £ 82215 8°|=
General
Benefits of bicycling v v v
History/Context Vv Vv vV
Goals and Objectives ViviivY|Y Vv 4 vV
Existing Conditions
Facility Inventory and Evaluation v v | v v
Safety Analysis v v v v
Collision Analysis v v v v
Needs Analysis
Attractors and Generators
Challenges and Opportunities v 4 v
Practices and Policies
Previous State and Regional Planning Efforts VvV V|V v
Existing State Policies and Laws ViV Y VIivIivY|Vv|VY
Existing Federal Policies and Laws 4 vViIiv |V v
Goals and Policies VIV VvI|Vv |V v | v v
Benchmark/Performance Standards v v
Proposed Bicycle and Pedestrian System
Bicycle System v v
Pedestrian System v
Bicycle Suitability Model
Design and Standards
Restriping roads with bike lanes v v v v
Shoulder path design ViV v v v
Shared-use path designs ViV v v v
Wide curb lane designs 4 v v
Intersection designs ViV v v
Signing and marking v ViV
ADA, AASHTO, MUTCD ViV ViV v
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Implementation

Roles and Responsibilities

Strategies

Cost Estimates

Funding Sources

Federal Revenue

State revenue

Local Revenue
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Private Revenue

Amenities

Bicycle maps

Bicycle parking

3.1.1 State Policies

Many of Tennessee’s laws and policies originate from Federal laws that require planning for
non-motorized transportation. The Transportation Equity Act for the 21% Century (TEA-21),
like its predecessor the Intermodal Surface Transportation Efficiency Act (ISTEA), has
contained influential laws and policies for non-motorized transportation. Congress recognized
that bicyclists and pedestrians have the same origins and destinations as other transportation
system users and that it is important for them to have safe and convenient access to airports,
ports, transit terminals, and other intermodal facilities as well as to jobs, services, recreation
facilities, and neighborhoods. TEA-21 placed a strong emphasis on creating a seamless
transportation system that all users can enjoy and use efficiently and safely.

Federal transportation policy is to increase non-motorized transportation to at least 15% of all
trips and to simultaneously reduce the number of non-motorized users killed or injured in
traffic crashes by at least 10% (TEA-21, 1998). This policy, which was adopted in 1994 as
part of the National Bicycling and Walking Study, remains a high priority for the U.S.
Department of Transportation (US DOT). TEA-21 provides the funding opportunities,
planning processes, and policy language by which states and metropolitan areas can achieve
this ambitious national goal.

The US DOT encourages states, local governments, professional associations, other
government agencies, and community organizations to adopt its Policy Statement (A US DOT
Policy Statement: Integrating Bicycling and Walking into Transportation Infrastructure,
2000) as an indication of their commitment to accommodating bicyclists and pedestrians as
an integral element of the transportation system. One of the key principles of the Policy
Statement is that “bicycling and walking facilities will be incorporated into all transportation
projects unless exceptional circumstances exist.” The US DOT calls on each organization or
agency to explicitly adopt one, all, or a combination of the various TEA-21 implementation
criteria and to be committed to taking some or all of the actions listed here as appropriate for
their situation:
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= Define the exceptional circumstances in which facilities for bicyclists and pedestrians will
NOT be required in all transportation projects.

= Adopt new manuals, or amend existing manuals, covering the geometric design of streets,
the development of roadside safety facilities, and design of bridges and their approaches
so that they comprehensively address the development of bicycle and pedestrian facilities
as an integral element of the design of all new and reconstructed roadways.

= Adopt stand-alone bicycle and pedestrian facility design manuals as an interim step
towards the adoption of new typical sections or manuals covering the design of streets and
highways.

= [|nitiate an intensive re-tooling and re-education of transportation planners and engineers
to make them conversant with the new information required to accommodate bicyclists
and pedestrians. Training should be made available for, if not required of, agency traffic
engineers and consultants who perform work in this field.

3.1.1.1 TDOT Bicycle and Pedestrian Policy

TDOT adopted elements of the US DOT Policy Statement by adopting its own Bicycle and
Pedestrian Policy through TCA 4-3-2303 (12) in January 2003. The TDOT Policy Statement
text is as follows:

Purpose
It is the intent of the Tennessee Department of Transportation (TDOT) to promote and

facilitate the increased use of non-motorized modes of transportation. This includes
developing facilities for the use of pedestrians and bicyclists and promoting public education
and safety programs for using such facilities. It is also the intent of TDOT to outline a policy
accommodating bicycle and pedestrian travel in the development and implementation of
TDOT transportation programs.

Policy

The policy of TDOT is to routinely integrate bicycling and pedestrian facilities into the
transportation system as a means to improve mobility and safety of non-motorized traffic.
Below are specific aspects of the policy as it relates to each non-motorized element.

Bicycle

TDOT is committed to the development of a transportation infrastructure that improves
conditions for bicycling through the following actions:

= Provisions for bicycles will be integrated into new construction and reconstruction of
roadway projects through design features appropriate for the context and function of the
transportation facility.

= The design and construction of new facilities should anticipate likely future demand for
bicycling facilities and not preclude the provision of future improvements.
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TDOT is committed to the development of a
transportation infrastructure that improves conditions
for pedestrians through the following actions:

By addressing the need of bicyclists to cross
corridors as well as travel along them, and
designing intersections and interchanges to
accommodate bicyclists in a manner that is
accessible and convenient.

The design of facilities for bicyclists will follow
design guidelines and standards as developed by
TDOT.

The measurement of usable shoulder width does - —
not include the width of a gutter pan. These bike lanes in Nashville provide

. i dedicated room for cyclists.
Where shoulders with rumble strips are
installed, a minimum clear path of 4 feet of smooth shoulder is to be provided.

In cases where a minimum shoulder width of 4 feet cannot be obtained, such as in
restrictive urban areas, an increased curb lane width will better accommodate bicycles and
motor vehicles within the shared roadway. The recommended width for shared use in a
wide curb lane is 14 feet.

Pedestrian

o PUSH BUTTON ¢ Y
FOR :

CROSSWALK
In urbanized areas, sidewalks or other types of ~ WARNING
pedestrian travel ways should be incorporated in DEVICE
new construction or reconstruction projects, o
unless one or more of the conditions for
exception are met as described in this policy.

The design and construction of new facilities
should anticipate likely future demand for
pedestrian facilities and not preclude the
provision of future improvements.

By addressing the need of pedestrians to cross
corridors as well as travel along them and
designing intersections and interchanges to
accommodate pedestrians in a manner that is
accessible and convenient.

. L. . . Pedestrian amenities like this signal help
The design of facilities for pedestrians will improve pedestrian safety.

follow design guidelines and standards as
adopted by TDOT.

Provisions for pedestrians will be integrated into new construction and reconstruction
projects through design features appropriate for the context and function of the
transportation facility.
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= Pedestrian facilities must be designed to accommodate persons with disabilities in
accordance with the access standards required by the Americans with Disabilities Act
(ADA). All sidewalks, shared use paths, street crossings and other pedestrian facilities
must be constructed so that all pedestrians, including people with disabilities, can travel
independently.

Exceptions

There are conditions where it is generally inappropriate to provide bicycle and pedestrian
facilities. These conditions include:

= Facilities, such as interstates, where bicyclists and pedestrians are prohibited by law from
using the roadway. In this instance, a greater effort may be necessary to accommodate
bicyclists elsewhere in the same transportation corridor.

= The cost of providing bicycle and pedestrian facilities would be excessively
disproportionate to the need or probable use. Excessively disproportionate is defined as
exceeding twenty percent of the projects total right-of-way costs.

= Bridge Replacement Rehabilitation projects funded with HBRRP funds on routes where
no pedestrian or bicycle facilities have advanced to the stage of having engineering
drawings nor are there any funded state bridge maintenance projects.

= Other prudent factors where there is a demonstrated absence of need. Exceptions for not
accommodating bicyclists and pedestrians in accordance with this policy will be
documented describing the basis for the exception. For exceptions on federal aid highway
projects, concurrence from the Federal Highway Administration (FHWA) must be
obtained.

= Facilities for bicyclists and pedestrians which conflict with local municipality plans or as
requested by the Commissioner of TDOT.

The TDOT Bicycle and Pedestrian Policy was predicated by Senate Joint Resolution #42
(1973). This resolution indicated that bicycling “is a major sport, is a mode of transportation
for both children and adults, and is effective in protecting the environment and conserving
fuel”, but it further indicated that “bicycling is sometimes hazardous in combination with
high volume motor vehicle traffic” and that “actions taken to promote bicycling should be
uniform and coordinated.”

3.1.2 State Plans and Publications

TDOT was at the forefront of the bicycling and walking revolution in the 1970s when world
events caused many organizations to view bicycling and walking as legitimate forms of
transportation. The state published several plans and policies throughout the early 1970s that
inventoried existing conditions, established design guidelines, and set forth progressive
roadway policies for inclusion of bicyclists and pedestrians in Tennessee. Unfortunately,
without Federal funding sources, the vision for the state was never realized as bicycle and
pedestrian projects were passed over for roadway expansion projects. Similar goals,
objectives, and policies were revived in the early part of the century upon adoption of the
Tennessee State Recreation Plan and the Greenway and Trails Plan. Today, the Long-Range
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Transportation Plan continues to establish goals and policies for the state in the hope that the
vision for the state set forth in the 1970s will emerge over time.

The following section summarizes the bicycle and pedestrian planning efforts of the state
since 1974.

Bicycling in Tennessee: Inventory of Users, Facilities, and Programs (1974). The report’s
primary purpose was “the gathering and synthesizing of information regarding (1) existing
use of the bicycle, (2) existing special bicycle facility development, and (3) existing
governmental programs relating to bicycling within the State.” The document was also
intended to inform the policy-making decisions on both the local and State levels of
Government within Tennessee. The document reports the results of a comprehensive user
survey incorporating crash data from Shelby County for 1973, provides an inventory of local
government activities related to bikeway development, highlights state and federal activities,
and identifies potential bikeway opportunities and constraints.

Bicycling in Tennessee: A Framework for Establishing State Policies (1975). The report’s
primary purpose was to “suggest the type and magnitude of governmental activity needed in
response to bicycling demand.” The report identifies bicycle facility options and priorities,
program options and priorities, governmental jurisdictional responsibilities, and funding
sources and plans. It also outlines specific recommendations for immediate legislative action.

Bicycling in Tennessee: A State Plan for Bicycle Facilities and Programs (1975)

Bicycling in Tennessee: Planning and Design Manual (1975). The report’s primary
purpose was to assist local units of government in planning and designing bicycle facilities.
Furthermore, it was hoped that the manual would be used to provide guidelines for evaluating
local bikeway projects which may become eligible for State funding assistance. The Manual
reiterates the need for governmental action, outlines bikeway planning principles, bicycle
facility design principles and standards, and discusses how to evaluate bicycle facility
investments and implementation techniques.

Tennesseans Outdoors: A Quality of Life for the Future (1986). The Governor’s
Commission on Tennesseans Outdoors issued this report to identify and address the
challenges of keeping Tennessee a beautiful and livable state. In “Setting Aside Special
Places”, the Commission recommended that, “The Governor should establish a State
Bicycling Program, which will include formation of a Tennessee Bicycle Advisory
Commission, the creation of an office of Bicycle Coordinator within the Department of
Transportation, and adoption of safe bicycling standards for all highway construction and
renovation.”

Bicycling in Tennessee (1986). This report was forwarded to the Governor by the
Governor’s Commission on Tennesseans Outdoors. The proposal makes a number of
suggestions about how to integrate the need for bicycling and walking spaces along the
highway system with a major emphasis on new construction or major reconstruction.
Considerations mentioned include: providing sufficient state transportation funds to support a
comprehensive statewide bicycle program, develop current roadway and bikeway design
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standards and criteria to maximize the safety and convenience of the bicycle, direct the DOT
to include the bicycle as a serious mode of transportation in urban area transportation studies,
and to consider bicycle-related businesses in plans for economic development, including
bicycle touring, especially for the economic development of rural areas.

Tennessee Bicycling Plan (1986). Prepared by the Transportation Planning Division of
TDOT, the sections of the Plan address previous bicycle planning, an inventory of existing
conditions, bicycling opportunities in various parts of Tennessee, TDOT policies as they
relate to bikeways, design criteria, and federal, state, and local funding opportunities for
bicycle facilities. The plan was never officially adopted by TDOT.

Tennessee State Recreation Plan (1995 and 2003). The plan and its subsequent update were
developed under the direction of the Tennessee Department of Environment and
Conservation (TDEC) to help fulfill the department’s mission. Two issues that came into
focus for TDEC after beginning the planning process were: (1) trails and trail users (including
bicyclists and pedestrians) are requiring information, management, and development of
resources necessary for their enjoyment; and (2) access to recreation opportunities for people
with disabilities. Chapter 7 of the Plan directly addresses trail specific issues. Access to
existing trails and development of new opportunities, for both motorized and non-motorized
trail users, were consistently rated as high needs at public workshops. The latest edition of the
plan is designed to “assess the current supply of and public demand for the whole range of
recreation activities in Tennessee, to identify critical issues relating to recreation
opportunities and to conservation of recreation resources, and to develop a set of policy
proposals (the Action Program) aimed at addressing those issues.” In addressing these
challenges, the plan identifies greenways as an important attribute to promote as they provide
opportunities for several of the activities with the highest rate of participation among
Tennesseans, including bicycling and walking.

Tennessee Greenways and Trails Plan (2001). The stated vision is, by the year 2020, to be
able to “safely travel to parks, schools, offices, and shopping areas without stepping into an
automobile....(where) you can get on your bike and safely ride for hundreds of miles in any
direction...” The plan identifies: urban trails, walking trails, mountain bike trails, road
cycling routes, rail-trails, and multi-use trails. A mission of the Plan is to make Tennessee’s
roadways bicycle and pedestrian friendly while promoting bicycling and walking.

Tennessee Roadway Design Guidelines and Instructional Bulletins establish uniform
policies and procedures for roadway design activities within TDOT. They provide standard
roadway design files from the TDOT Chief Engineer regarding construction on the State
Highway System for use in preparing contract plans and specifications for State highway
construction projects as well as for use by local agencies in preparing project plans and
specifications for construction of local streets and roads.

TDOT Traffic Design Manual is a supplement to the Tennessee Roadway Design
Guidelines and “aids in the development of signal, minor intersection improvement, lighting
and signing and marking plans.” The Design Manual specifically addresses the needs of
pedestrians in Section 4.4.
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3.1.3 State Code

Tennessee Code 55-8-17x (amended July 1, 1985). The Code recognized the bicycle as a
vehicle with the rights and responsibilities of other vehicles on the road. The amended code
also allowed bicycles to pedal on the roadway rather than a designated bike path.

3.1.4 State Bicycle and Pedestrian Programs

Bicycle Ride Across Tennessee (BRAT) is a ride sponsored by the Tennessee Department of
Environment and Conservation (TDEC), the governors council on Health and Fitness, TDOT,
and the Department of Tourist Development. The BRAT is a multi-day bicycle tour with over
500 riders annually that highlights the natural beauty of Tennessee.

State Bicycle Routes are the five designated and signed bicycle routes for which TDOT
produces free maps. In addition, there are four bicycle routes that are not mapped or
comprehensively signed (sections may be signed). The bicycle routes all use regular roads of
the State, County, and City highway systems with no special lanes or other provisions
provided for bicyclists.

Tennessee Driver Handbook addresses the need to be aware of other roadway users in
Chapter 14, “Sharing the Road Safely.” The chapter acknowledges that the streets and
highways are becoming more crowded every day, and that drivers are not the only people
using the roadways. The chapter addresses an individual’s role whether they are a driver,
pedestrian, or bicyclist.

Coordinated School Health Program administered by the Department of Education is
concerned with addressing the variety of health-related concerns and problems faced by
Tennessee’s youth. In addressing the problems at hand, the program utilizes Twenty for
Tennessee: Good Health and Safety Principles for Learning and Practices, one principle of
which is training in pedestrian and vehicle/bicycle safety.

Other programs related to bicycle and pedestrian safety and use include Booze It and Lose It,
Click it or Ticket, and school zone enforcement actions. Sixty percent of the budget for the
Governor’s Highway Safety Office currently goes to programs related to reducing drunk
driving and campaigns to increase the use of safety belts. In 2003, there were about 500
fatalities in Tennessee caused by drivers under the influence of alcohol and/or drugs. While
these programs are designed to educate motorists, they have a secondary effect for bicyclists
and pedestrians by making the roadway safer for all users.

3.1.5 Local Plans and Programs

Metropolitan regions in the state have also committed to making bicycling and walking more
accessible. Nashville-Davidson County recently published (March, 2003) the Strategic Plan
for Sidewalks & Bikeways for implementing bikeways and walkways in the metropolitan
area. Chattanooga-Hamilton County published the Urban Area Facilities Master Plan (2002),
and the Knoxville Transportation Planning Organization (TPO) published the Knoxville
Regional Bicycle Plan (2002) and maintains the Regional Bicycle Program. Memphis-Shelby
County is in the process of updating their 1997 regional bicycle plan. Other counties and
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cities have also completed bicycle or, less frequently, pedestrian plans. Table 3-2 shows local
plans and programs that were reviewed for the state bicycle and pedestrian plan.

TDOT should assist counties, with guidance or technical assistance, in preparing county or
regional bicycle plans. Federal and/or state funds should be made available for such planning
efforts.

Table 3-2. Local Bicycle and Pedestrian Plans and Programs in Tennessee

Local Bicycle and Pedestrian Plans and Programs

Nashville-Davidson County Strategic Plan for Sidewalks and Bikeways (2003)

Wilson County Bicycle and Pedestrian Master Plan

Knoxville Regional Bicycle Plan (2002)

Knoxville Regional Bicycle Program

Chattanooga Urban Area Bicycle Facilities Master Plan (2002)

Chattanooga Urban Area Sidewalk-Streetscape Policy Guide (2003)
Jackson MPO Bicycle and Pedestrian Plan (2004)

Transportation Management Association Group (TMA) - Williamson County.

Memphis Demonstration Bicycle Route Study (1977)

City of Memphis Bike Route Tours

Johnson City MTPO Area Bicycle Routes

Clarksville-Montgomery County Greenway Master Plan

Clarksville Bicycle and Pedestrian Plan

Murfreesboro Bicycle Plan

Hendersonville Bicycle and Pedestrian Plan
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3.2 Advocacy Organizations and Clubs

The state has a very active bicycle and pedestrian advocacy network, with groups such as
Walk/Bike Nashville, Chattanooga Bicycling Club, Memphis Hightailers Bicycle Club, the
Bicycle Federation of Tennessee, and many others, such as:

Appalachian Mountain Bike Club Smoky Mountain Wheelmen - Knoxville
Blood Sweat and Gears Bicycle Club Sumner County Cycle Club

Columbia Cycling Club Tennessee Cycle Club

Harpeth Bicycling Club Tennessee Bicycle Racing Association
Highland Rimmers Bicycle Club Tennessee Valley Bicycle Club
Kingsport Bicycle Association The Third Ring Road Club

Morristown Bicycle Association Tri-Cities Road Club

MTBC: Mountain Trails Bicycle Club Upper Cumberland Wheelmen Bicycle Club
Murfreesboro Bicycle Club Veloteers Bicycle Club

Nashville Bicycle Club Tennessee Walking Connection

North Chattanooga Cycle Club Foothill Striders Recreation Club
Northeast Tennessee Mountain Bike Assoc. Knoxville Track Club

Potbelly Bicycle Association Chattanooga Track Club

R.A.T.T. Mountain Bike Club Tennessee Trails Association (14 chapters)
Southern Cycling Operations KnoxVelo

In addition, Tennessee has equestrian organizations, such as the Blue Ridge Trailriders and
the Tennessee Horse Council. These groups represent a potent constituency for
improvements.

“%a ol

[

Tennessee cycling clubs often organize group rides and races.
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Chapter 4
Existing Conditions

4.1 Bicycling and Walking Trends

Changes in lifestyle, culture, and public policy in the past 50 years have affected how
Americans move around. Perhaps the biggest changes that impact mobility have been
changes in family structure, increases in private vehicle use, subdivision development and
suburban growth, increases in commute time, and growth in non-work travel. This results in
more vehicles and, thus, more vehicle miles traveled. For example, in 1999 the FHWA
reported that Nashville residents had the highest rate of motor vehicle travel in the United
States—an average of 37.7 miles per person per day. In addition, more women have entered
the workforce, which means more commuters, and children are involved in more organized
activities, often requiring parent-based transportation.

Another nationwide trend that has occurred over the past 50 years is that commuting as a
proportion of all travel has been decreasing, meaning travel for shopping, errands, and
recreation has increased. Additionally, roadway congestion has shifted the peak travel
periods, in essence spreading out the time range when people travel. Gone are the days of the
morning and evening commute. Often, highways (principal arterials) are congested
throughout the day. Similar trends are occurring in Tennessee, as metropolitan areas continue
to grow in population and area.

As modes of travel, walking and bicycling are
healthy, efficient, low cost, and available to nearly
everyone. However, it is challenging to present an
accurate picture of bicycling and walking trends at
any level, particularly at the state level. This is
primarily due to the cost of collecting data and the
lack of good data sources. Currently, the most
reliable data source for trend analysis is the U.S.
Decennial Census. The U.S. Census has collected
journey to work data that include bicycling and
walking categories since 1980. However, the U.S.

. .. A good pedestrian environment
Census is very limited and does not account for contributes to a vibrant community.

73% of all trips that are not commute trips (National

Household Transportation Survey, 2001). Additionally, the U.S. Census only surveys people
over the age of 16, eliminating most school-based trips which are often done on foot or by
bicycle.

Tennessee has many of the elements to attract people to walk and bicycle for work and non-
work trips:

= Small towns and neighborhoods

= An interest in health and the environment

= Quiet rural roads perfect for bicycle touring and recreational riding
= Beautiful and well developed state parks and natural areas
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= Historic trails and trade routes
= Numerous natural corridors that can provide off-road opportunities

Despite these draws, the data indicate that there is not much bicycling or walking throughout
the state.

4.1.1 Bicycling

Nationwide, the number of workers riding their bicycle to work has been increasing. In all,
466,800 workers commuted by bicycle in 1990, while 488,500 workers commuted by bicycle
in 2000. However, there has been a decrease in the rate of bicycle use (from 0.41% to 0.39%)
due to the increase in the number of workers who chose to drive or work from home during
this same time period. The situation is similar in Tennessee (Figure 4-1). Bicycle use
increased between 1990 and 2000; from 1,818 bike commuters in 1990 (0.10%), to 2,330
bike commuters in 2000 (0.09%). However, the working population of Tennessee has
increased 40% in the same time period. While this is a positive gain in the number of people
riding their bicycle to work, the percentage of bicyclists as part of the working population has
decreased.

Figure 4-1. Tennessee Rates of Biking and Walking to Work: 1990 and 2000
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4.1.2 Walking

Unfortunately, walking commute trips have been decreasing both nationwide and throughout
Tennessee. About 4.5 million Americans walked to work in 1990 (3.9%), but in 2000, the
number of walk-commuters dropped to 3.8 million (3.0%). In Tennessee, 50,773 people
reportedly walked to work in 1990 (2.8%), while 39,689 people walked to work in 2000
(1.6%). Again, the overall population of workers in Tennessee and the United States
increased during this time period. Tennessee has one of the lower percentages of workers
commuting by bicycle and walking when compared to other states in the region. Only
Alabama has a lower percentage of people bicycling and walking to work (Figure 4-2).
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Figure 4-2. Percentage of Workers Who Commuted to Work by Walking and Bicycling, 2000 — A
Comparison of States Adjacent to Tennessee
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A closer look at select Tennessee cities shows how this change is taking place in different
parts of the state. Nashville and Knoxville had gains in bicycle commuters between 1990 and
2000; a 6% increase in Nashville and a 46% increase in Knoxville. However, walking to
work decreased in Knoxville (-5%) and gained a marginal number of walking commuters in
Nashville (.37%). Memphis (Shelby County) had a 33% drop and Chattanooga (Hamilton
County) had 33% drop in walking and bicycling in the same time period.

Possible explanations for these changes in Tennessee and the United States include rapid
expansion of very low density suburbs, dispersal of jobs from center cities to the outer
suburbs, higher vehicle ownership per household, and higher traffic volumes on local
roadways, making walking and bicycling difficult.

4.2 Existing Bicycle Facilities

Some bicyclists in the midwest once jokingly commented that if it weren’t for the auto traffic,
they would have a great bikeway system. This statement hints at a truth in Tennessee, as well.
Many of the state’s roads are considered fine for adult bicycling the way they are because of
their low traffic volumes, existing shoulders, or a combination of low speeds and moderate
levels of traffic.

Accordingly, some portions of Tennessee’s county and town road systems are reputed to offer
some of the best bicycling roads in the United States because of their low volumes, good
surface conditions, and picturesque appeal. Many of the state highways now have wider
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travel surfaces that give bicyclists access to at least a narrow (three foot) paved shoulder,
making it easier for bicyclists and motorists to share the roadway. Most of these highways are
near the outskirts of urban areas and on rural bypasses, where roads have not yet been
converted to curb and gutter.

Around urban areas, many county and town roads that may have been acceptable for
bicycling just 10 years ago have seen a tremendous increase in traffic volumes due to new
development. This is true for many state highways. Since most of these roadways have
neither lanes wide enough to provide adequate lane-sharing for bicyclists and motorists nor
paved shoulders, bicyclists often feel that they are being squeezed off the roadway by the
sheer number of motorists or by drivers who decide to pass without adequate safe clearance.
Unfortunately, motorists often grow impatient when encountering bicyclists, especially in
situations when they are unable to easily move into the oncoming lane for safe passage due to
the heavy amount of oncoming traffic.

Public comments and a review of facilities and plans in Tennessee point to the need for an
integrated and consistent network of pedestrian and bicycle facilities, especially within cities
and towns. There are still a number of gaps in the system, especially upon entering
metropolitan areas and crossing physical features, such as rivers and mountains. Many
existing bridges and tunnels do not accommodate bicyclists and pedestrians and create very
hazardous bicycling and walking conditions. The lack of adequate facilities in urban areas
have likely contributed to the decline in walking and bicycling.

The American Association of Highway and Transportation Officials (AASHTO) has
developed national design standards for bikeways. These standards have existed since 1971,
and were most recently modified in 1999. They include:

Bicycle Lane: A portion of roadway which as been designated by striping, signing, and
pavement markings for the preferential or exclusive use of bicyclists.

Bikeway: A generic term for any road, street, path or way which in some manner is
specifically designated for bicycle travel, regardless of whether such facilities are designated
for the exclusive use of bicycles, or are to be shared with other transportation modes.

Designated Bicycle Route: A shared roadway which has been designated by signing as a
preferred route for bicycle use.

Shared Use Path: A bikeway physically separated from any street or highway. Shared use
paths may also be used by pedestrians, skaters, wheelchair users, joggers, and other non-
motorized users. Also referred to as trail or multi-use path.
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4.2.1 Bicycle Lanes

Tennessee has very few miles of bike lanes, most
of which are found on local roads in larger urban
areas. No city in Tennessee can claim to have a
fully developed system of bicycle facilities, though
cities like Chattanooga, Nashville, and Knoxville
are making concerted efforts to improve the
number and quality of bicycle facilities in these
areas.

4.2.2 Shoulders

Bike lanes on 18™ Ave. South in Nashville

Approximately 66% of all state highways have

shoulders that are paved and 4 feet or wider, shown on the regional maps on pages 4-7
through 4-10. Four feet of roadway space provides sufficient space for many bicyclists to
coexist with motor vehicles. However, the wider the shoulder, the more comfortable the
riding experience, particularly for less skilled riders and children. Many of these state
roadways are signed with the standard MUTCD “Bike Route” sign, as it was once TDOT
policy to sign all roadways with shoulders 4 feet in width or greater. This practice has since
stopped; it is unknown how many miles of signed bicycle routes exist on state highways.

The width of a new or retrofitted shoulder is, in some cases, different for motor vehicle safety
than for bicycle safety. For example, while a 10-foot shoulder is often preferable for vehicle
safety, 4-foot-wide shoulders are often sufficient for bicycle use. Shoulders constructed for
motor vehicle purposes obviously will also benefit bicyclists. Shoulders (a) should be on
those segments of the State Bicycle System offering the greatest benefit to bicyclists, and (b)
will also benefit motorists and are therefore not necessarily funded strictly with bicycle funds.
In other words, shoulders will always benefit bicyclists and motor vehicles, and should be
considered joint projects. Bicycle funds should be used on shoulders where they provide the
greatest benefits to bicyclists: in urban areas and on state bicycle routes.

Several other issues are important to address in relationship to shoulder improvements. First,
while shoulders can frequently be widened, narrow bridges represent a potentially worse
hazard because there is no escape zone for bicyclists or vehicles. Second, while shoulders
always benefit bicyclists, they are especially critical in areas where there is limited motorist
visibility, such as around sharp curves, where a vehicle will be surprised to find a bicycle in
the roadway. Third, shoulders are always the repository of gravel and debris swept naturally
by vehicle traffic, and need to be maintained on a routine basis to be usable by bicyclists.
Fourth, in some cases shoulders can be ‘created” simply by re-striping the existing pavement,
narrowing travel lanes, or shifting lane striping. Finally, in some special circumstances,
parallel pathways may supplement (but not replace) shoulders for bicycle traffic.
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Wherever possible, new roadway shoulders should
be constructed to AASHTO standards. AASHTO
identifies a shoulder width of 3 meters (9.8 feet) for
roadways with higher traffic volumes. “In difficult
terrain and on low-volume highways, (...) the
minimum shoulder width of .6 meters (about 2 feet)
should be considered and a 1.8 to 2.4 meter width
(5.9 feet to 7.8 feet) would be preferable.” (p. 338).
However, the cost to retrofit many of the State
highways in Tennessee, particularly in the more
mountainous  regions, means that narrower
shoulders or a shoulder on the uphill travel side are
a more practical solution. A shoulder on the uphill
side allows bicyclists, who are moving considerably

A shoulder bikeway provides adequate
room for cyclists.

slower than motor vehicles while climbing, to be separated from the travel way. In areas of
rugged topography or other constraints, wide shoulders are simply not practical except where
there are appreciable traffic volumes. The final decision on shoulder width rests with the

reasonable judgment of a licensed engineer.

Additional shoulder width will benefit bicyclists and pedestrians in rural areas. In addition to
providing room for bicycles, striping a shoulder can help channelize motor vehicles and
provide a traffic calming effect. In some very constrained areas, or where motor vehicle and
bicycle traffic is expected to be low, minimal shoulders (between 2 and 4 feet) are preferable

to no shoulders.
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4.2.3 State Bicycle Routes

There are nine existing state bicycle routes in Tennessee. Five of these routes are mapped and
signed with route specific signage. They include the Reelfoot, River, Heartland, Highland
Rim, and Mountain routes. These routes vary in length and difficulty, typically starting and
ending at a state park. Other routes recognized as state bicycle routes, though not mapped and
sporadically signed with the standard MUTCD “Bike Route” sign, include the Memphis to
Bristol route (U.S. 70), U.S. 45 between Mississippi and Martin, and U.S. 231 from
Shelbyville to Murfreesboro. Additionally, the Mississippi River Trail, which travels from
Mississippi to Kentucky along the Mississippi River on mostly local roads, can be considered
an existing state bicycle route.

Free bicycle route maps (Cycling Tennessee’s Highways) are distributed by TDOT for the
five named and signed bicycle routes. They consist of a packet of cue sheets with a map,
safety information, and a briefing on bicycle laws. Each cue sheet has a list of mileposts,
which is coordinated with milepost numbers on standard MUTCD “Bike Route” signs along
the route.

The five named, mapped, and signed bicycle routes typically follow low volume, rural roads,
many of which are not state highways and have no special provisions for bicycles. Many of
the roads that comprise these routes are two lane rural roads with little or no shoulders. While
the bicycling conditions are generally good, this detail has led to some problems with
maintenance and facility provision along the routes.

According to AASHTO, signing of shared roadways indicates to bicyclists that there are
particular advantages to using these routes compared to alternate routes. This means that the
local jurisdiction has taken action to ensure these routes are suitable as shared routes and is
responsible for maintaining them. While the roadway pavement condition of the state bicycle
routes appears to be in good condition, there is no evidence of any additional actions by the
local jurisdiction to ensure that these routes are maintained. This is problematic if the local
jurisdiction does not have the funding or does not want to maintain the roadway.

AASHTO also recommends that bike route signs include destination information regardless
of the type of facility or roadway where they are used. The existing Highland Rim route signs,
for example, do not include any destination information unless the bicyclist has the
accompanying tour map cards. There is no destination or route information to indicate to a
bicyclist that this is a mapped touring route with points of interest other than the milepost
numbers in the upper left corner of the bike route signs. Furthermore, some of the signage
along the route is missing directional arrows and mileage information, making navigation
without the tour map cards challenging.

It is recommended that all new state bicycle routes utilize roadways within TDOT
jurisdiction. This will simplify maintenance, signing, and mapping procedures and keep the
onus of responsibility on TDOT for providing and maintaining appropriate bicycle facilities
on the routes. This recommendation is further discussed in Chapter 7.
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4.2.4 Greenways and Trails (Shared Use Paths)

Interest in developing longer greenways and trails is
growing in all of Tennessee’s cities and towns. There
are many existing greenways under the jurisdiction of
local and regional agencies throughout the state. The
Tennessee  Department of  Environment  and
Conservation (TDEC) oversees approximately 1.9 miles
of greenway (Pinson Mounds State Park, Henry Horton
State Park, and the Bicentennial Mall State Park), and
over 800 miles of trail, primarily consisting of hiking
trails or footpaths in state parks. TDOT’s role is to == :
coordinate with other departments such as TDEC and  Shared use paths provide benefits for
the National Park Service (NPS) to ensure that these many types of users.
facilities are built to established standards, provide good

regional connectivity, and, when appropriate, are

included along State highways.

4.2.5 Other Roadway Elements
4.2.5.1 Rumble Strips

Rumble strips are provided to alert motorists that they are wandering off the travel lanes onto
the shoulder. They are most common on long sections of straight freeways in rural settings,
but are also used on sections of two-lane undivided highways. Tennessee has been installing
rumble strips on all of its interstate and major route resurfacing projects since 1996.
Tennessee standard drawings dictate that, on a 10-foot shoulder, rumble strips should be 3
feet wide and located approximately one foot from the edge of the traveled way (Standard
Drawing RP-CS-1 and RP-CS-2).

Rumble strips are uncomfortable and sometimes hazardous for bicyclists and are not
recommended on designated bicycle routes. Rumble strips should not be used in an urban
setting where bicycle facilities are planned or needed. If rumbles strips are necessary, they
should follow bicycle-friendly guidelines and leave an unobstructed travel way and clear zone
of at least 4 feet. Gaps should be provided every 25 feet to allow ease of access through the
line of strips.

4.2.5.2 Drainage Grates

Some older drainage grates on state highways in urban areas are hazardous for bicyclists,
since they can catch a bicycle wheel, causing the cyclist to fall. Safety issues can also arise if
road repaving changes the elevation between the drainage grate and the adjacent pavement.
Current TDOT standards are bicycle-friendly (Standard Drawing D-CBB-12A). Replacing
existing grates or welding thin metal straps across the grate perpendicular to the direction of
travel is a retrofit opportunity that greatly improves the bicycling environment. Drainage
grates should be checked periodically to ensure that the straps remain in place.
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4.3 Pedestrian Facilities
4.3.1 Sidewalks

Pedestrian facilities along state highways vary dramatically. Some highways have wide,
continuous sidewalks with street furniture, lighting, pedestrian signal heads, and marked
crosswalks. Other highways have cracked or heaving sidewalks that are discontinuous,
forcing pedestrians to walk in the roadway, through private frontages, or on the shoulder.
Most state highways have no pedestrian facilities due to the rural nature of the state.

Sidewalks, shared use paths, street crossings (including over- and undercrossings), pedestrian
signals, signs, street furniture, transit stops and facilities, and all connecting pathways should
be designed, constructed, operated, and maintained so that all pedestrians, including people
with disabilities, can travel safely and independently. TDOT should focus its pedestrian
facility provision efforts along state highways in urban areas, on highways that also serve as
Main Street in small communities, and along highways in areas where tourists are likely to
walk from one attraction to another. Chapter 8 provides an audit system and treatment
toolboxes that help TDOT identify and improve pedestrian facilities throughout the state.

4.4 Maintenance

Poor walking or riding conditions on roadways,
shoulders, paths, and sidewalks are one of the most
common comments received from Tennessee
residents. Roadway shoulders collect debris, sidewalks
and paths are cracked by tree roots, and all of these
facilities require continual care in order to function
properly. Many existing shoulders are ostensibly
useless due to the amount of debris in the shoulder,
forcing bicyclists to ride in the roadway travel lane.

Like all states, TDOT’s challenges lie with developing
an identification and response system to make spot
maintenance as needed, and in identifying sufficient
funds to perform routine maintenance repairs along
roadway shoulders. Sidewalks and pathways along
State highways represent a distinct problem, one that
may be resolved through coordination with local
agencies. It is recommended that TDOT headquarters
work closely with the TDOT region offices to develop an identification and response system,
sweeping schedule, and funding strategies for state highways that have shoulders.

4.5 Bicycle Suitability Model

A suitability model or index is used in bicycle transportation planning to assess the suitability
of existing roadway characteristics for bicycling. It is also used to identify existing gaps and
potential bikeways, and recommend improvement projects that would enhance or complete
the bicycle network.
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There are two generally-accepted tools available for estimating the suitability of roads for
bicycling. The first, developed by Alex Sorton and others at the Northwestern University’s
Traffic Institute in the 1980’s, is called the “Bicycle Stress Level” analysis (hereafter referred
to as “Sorton”). The second, called the “Bicycle Compatibility Index” (BCI), was developed
for the FHWA by David Harkey and others at the University of North Carolina’s Highway
Safety Research Center, and became available in late 1998 (North Carolina Department of
Transportation, 2003).

Both models are based on many years of careful research and surveying of bicyclists under
simulated bicycling conditions, and can produce worthwhile results. More often,
unfortunately, transportation planners are presented with at least two significant barriers to
implementation. First, both the Sorton and the BCI are expressly intended for urban and
suburban application, and are therefore of very limited utility for use in rural areas such as in
Tennessee. Second, many agencies — such as TDOT - that wish to estimate bicycle
compatibility on their roads do not possess the rather extensive data required for employing
the BCI model, which requires 13 pieces of information ranging from 85" percentile speed to
adjacent land uses. Even if data is available, organizing it in such a manner is prohibitively
time consuming and expensive. Many agencies, then, choose to isolate a few of these
variables and develop their own compatibility index, such has been done in this plan.

4.5.1 TDOT Suitability Index Methodology

The model developed for this plan seeks to address and overcome these limitations — and is
tailored to fit TDOT’s needs — by applying the following methodology:

= The parameters that are analyzed and used to determine suitability are limited to three.
These are: shoulder width, shoulder type (paved or unpaved), and volume (all motor
vehicles). This is due to the availability of existing data in a modifiable format.

= The revised model uses numeric input. Shoulder width was categorized into five groups,
and ADT was categorized into three groups. These parameters were chosen based on
industry standards for the needs of Type A (Advanced) and B (Basic) bicyclists (see page
5-1) with a focus on recreational touring due to the rural nature of the majority of state
highways.

= The number of suitability output scores or categories is reduced from the BCI’s six to
five. The five categories are color coded: red and orange depict very unfavorable or
unfavorable bicycle suitability, and blue and green depict somewhat favorable or
favorable bicycle suitability. Purple is indicative of a wide shoulder and is independent of
ADT (Figure 4-3).
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Figure 4-3. TDOT Suitability Index Matrix

Suitability Index Matrix
Paved Shoulder Width

dirt/gravel <2 2 -4 4 -8 >8'
>10,000
Average
Daily 2 000 - 10,000
Traffic
(ADT)

<2,000

The results of using this simplified version of the BCI and Sorton models are as follows:

Data requirements are both greatly reduced and tailored to match TDOT’s data currently
available.

The model is more tailored to the fact that Tennessee’s roads are predominantly rural.

The model will produce comprehensive suitability ratings, at what might be called a
“corridor” level of analysis, which is most appropriate for state planning.

The results are sufficiently detailed and consistent to allow for mapping at a state-wide
level.

Suitability of highways for bicycling is most affected by traffic volume and shoulder width.
Therefore, the following four actions should be considered, especially when roadways are
reconstructed:

1.

On all higher-volume rural roadways (generally with motor vehicle volumes exceeding
2,000 per day), paved shoulders should be provided per TDOT policy and the AASHTO
Green Book.

On all roadways of less than 2,000 ADT with a suitability rating of blue, the Suitability
Index analysis will be conducted to determine if the addition of a shoulder will improve
bicycling conditions to green.

On higher-volume roadways (exceeding 2,000 vehicles per day) with bicyclists currently
using or anticipated to use the roadway, wider paved shoulders should be provided. A
suitability valuation of blue will be considered a threshold for evaluating the need for
addition of shoulders or widened outside lanes.

On lower-volume roadways (under 2,000 vehicles per day) with wide shoulders, no
special improvements are necessary to accommodate bicyclists. These lower-volume
roadways are identified and mapped to provide bicyclists with appropriate information to
help them make connections between communities and rural recreation and commercial
areas/sites.

It should be noted that the TDOT suitability index should be used for planning purposes only.
Routes that show favorable bicycling conditions do not imply any guarantee of safety, quality
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of facility, or type of condition. The suitability index and maps reflect existing shoulder width
and average daily traffic data on state-owned roadways queried from the Tennessee Roadway
Information Management System (TRIMS) database in spring 2004. The data provided on the
suitability maps may be inaccurate or out of date. A field check of the data in spring and
summer 2004 revealed inconsistencies with the data, and shoulder width data recorded in
TRIMS was significantly higher than with measured widths recorded in the field. These
inconsistencies could be an anomaly or prevalent throughout the system. It is recommended
that TDOT update the TRIMS database to accurately reflect on-the-ground conditions and
integrate it with a Geographic Information System (GIS) for future analyses.

4.5.2 Suitability of Tennessee Highways

The following maps on pages 4-17 through 4-20 display all state highways and their level of
suitability.

Of the over 14,150 miles of state highways, nearly 10,000 miles of state highway have roadway
conditions that are favorable or somewhat favorable for Type A and recreational touring
bicyclists. Almost all of these roads are located in rural parts of the state or have wide shoulders
in urban areas. Over 7,700 miles (49%) of state highways are coded green or blue, indicating
that the existing conditions are suitable for bicycling. Approximately 4,470 miles of state
highway are not favorable for bicycling. These highways are characterized by high traffic
volumes and narrow or non-existent shoulders. These roads are generally located in and around
urban areas. These locations are where TDOT should focus improvements, including shoulder
construction or widening, re-striping the roadway, or striping a bicycle lane, particularly if they
are roadways that have been identified by a local bicycle plan as a bicycle route or bikeway.

Figure 4-4. Bicycle Suitability of Tennessee Highways
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Purple
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4.6 Major Gaps in the Tennessee Bicycle and Pedestrian Network

Gaps in the bicycle and pedestrian network create additional barriers that discourage people
from walking and bicycling for transportation and recreational purposes. This is particularly
true for newer pedestrians and bicyclists, who are not as confident or knowledgeable about
existing routes. ldentifying and filling in the gaps provides greater connectivity and reliability
for bicyclists and pedestrians of all ages and abilities.

Major statewide gaps include topographic features
like the Tennessee and Mississippi Rivers, the
Appalachian Mountains, the Cumberland Plateau
and Highland Rim, and the Cumberland Gap, as
well as through urban areas where bicycle and
pedestrian facilities are limited or not adequately
maintained. Tunnels, narrow mountain roads, and
narrow bridges do not provide sufficient access and
restrict connectivity for bicyclists and pedestrians.
Additionally, interstate freeways and limited access
highways are gaps when bicycle and pedestrian
facilities are not provided on, under, or over them. Many roadways lack adequate room for
Gaps in the proposed state bicycle route system are cyclists and pedestrians.
addressed in Chapter 6.

In conjunction with an analysis of the suitability model developed for the Tennessee Bicycle
Plan, various MPOs have identified a number of key gaps in their bicycle and pedestrian
system. These gaps in the present bicycle and pedestrian network could exist due to lack of
facilities on a major bike route, or due to topographic constraints such as a river crossing or
tunnel. It is recommended that TDOT work closely with the local MPO to eliminate or
mitigate these gaps on state roadways.

Information on critical facility gaps on state routes was provided by some of the MPOs, while
additional information was obtained from bicycle facilities master plans or long-range
transportation plans. The gaps were identified based on the information received by the
MPOs from their own studies and outreach within the bicycling and pedestrian communities
in their region.

Table 4-1 summarizes significant gaps on state highways, as identified by the local planning
organization.
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Table 4-1. Significant Gaps on Tennessee State Highways

Memphis — Shelby County

Mississippi River —I-55
Crossing

Bicyclist and pedestrian access across the Mississippi River. Currently,
there is a sidewalk path across the 1-55 Mississippi River bridge, however
it is difficult to access and in need of repair and clean up.

Meeman-Shelby Forest

Direct access to Meeman-Shelby Forest. One of the attractive
destinations in the area, particularly for bicyclists, is not easily accessed.

County

North-South access in Shelby

There are few opportunities for direct north-south access in Shelby
County, severely limiting the transportation options for bicyclists in
southwest Tennessee.

Direct access to Shelby Farms

There are few on-street bicycle lanes and/or routes that connect greater
Memphis with Shelby Farms. Many bicyclists and pedestrians have to
drive to the site.

Nashville

US 70S / SR 100

Percy Werner Park is a major destination for bicyclists in the region and
currently lacks any bicycle facilities. However, this lack of dedicated
bicycle facilities does not deter bicyclists from currently using the road.

US Hwy 31 (Gallatin Rd.)

New facilities on Gallatin Road would connect into existing bike lanes on
Riverside Drive and tie into projects that are already on the ground.
Facilities on this route would provide primary connections between
Nashville, Hendersonville, and Gallatin.

US 70 (Lebanon Rd.)

Lebanon Road would provide a major east-west connection from Lebanon
through Mt. Juliet and into downtown Nashville. This facility could be a
“trunk” line with eventual connections to several rail stations.

Knoxville

I-140/Pellissippi Parkway
between Topside Road and
Northshore Road

Some clarification regarding TDOT policy for this section is necessary,
however, there is no nearby alternative for bicyclists to cross the river.
The closest detour is over 25 miles out of a bicyclist's way.

The TPO requested a policy change from TDOT to allow bicyclists on the
Pellissippi Bridge over Lake Loudoun. This request was denied and the
TPO has appealed the decision. (October 2004)

SR 1 (Kingston Pike and
Cumberland)

There is an overall lack of facilities along this route, as well as a lack of
alternative east-west routes. Kingston Pike and Cumberland serve a number
of destinations in the Knoxville regional area, including the University of
Tennessee, downtown Knoxville, and neighborhoods to the west.

SR 33 (Broadway)

This route lacks adequate facilities for both bicyclists and pedestrians with
no viable north-south alternative for users. SR 33 has sidewalks, but they
are not always separated from traffic and not complete for the whole
corridor. Curb ramps are missing in places. Connects to downtown
Knoxuville.

SR 71 (Chapman Highway)

This route lacks adequate facilities for both bicyclists and pedestrians.
There is no viable north-south alternative for users. Connects to
downtown Knoxville.

Chattanooga

Highway 153 Adding bike lanes on the highway from Highway 41 to the state line
provides important connections between North Georgia and Hamilton
County. It also connects the Ooltewah-Collegedale area with Ringgold.

Highway 58 Adding signage and pavement markings improves regional connections to

the south of Chattanooga.

December 2005

4-22




Existing Conditions

Highway 193 Adding signage and pavement markings improves regional connections
near Chattanooga.
us 27 TDOT restricts access to roadway, which is one of the fastest and easiest

ways to travel north and to US 127 over Signal Mountain, a popular
bicycle route.

Missionary Ridge (US 41/76
and US 11/64)

Tunnels along these routes have narrow sidewalks and no shoulders.
Adding flashing warning lights and signs would improve bicyclist safety on
these roadways.

Franklin

SR 96 (Murfreesbhoro Rd.)

Adding bike lanes to connect downtown Franklin with downtown
Murfreesboro.

SR 31 (Columbia Ave.)

Adding bike lanes to connect Thompsons Station, Spring Hill, and
downtown Franklin.

SR 431 (Lewisburg Ave.)

Adding bike lanes to create additional north-south routes into downtown
Franklin

Jackson

US 45 Bypass

Including bike lanes along the bypass between Airways Blvd. and
Hollywood Drive would provide a north-south link between the CBD and
south Jackson area to the residential and commercial areas to the north.

Southern Bypass

Including bike lanes on the Southern Bypass between South Highland
Avenue and the US 45 Bypass would provide an additional north-south
link in Jackson.

Lebanon

US 231 (Hunters Point Pike-
Canoe Branch)

This route extends from within the Lebanon planning area and connects
to Old Hickory Lake, providing a scenic and relatively safe route for
bicyclists.

US Highway 70N (Carthage
Highway)

This roadway connects Lebanon and Wilson County with Smith County,
providing a link for bicyclists.

US Highway 70 (Sparta Pike,
SR 26)

Sparta Pike extends from Lebanon through Watertown and into Smith
County, with a proposed mix of bike lanes and bike routes providing a link
from Lebanon to Watertown and beyond into Smith County.

US 231 (Murfreesboro Road)

Murfreesboro Rd extends south from Lebanon to the Rutherford County
line, providing a relatively safe route for bicyclists.

US 70N (Carthage Highway)

This route also connects with a similar Wilson County project to provide
bicycle connections from Baddour Parkway east and continuing to the
Wilson/Smith county lines.

Blount County

SR 411

This route, between Wildwood Road and River Ford Road is an existing
2-lane road with no shoulders but which is regularly used by bicyclists in
the region.

Hendersonville

US 31E This is Main Street through Hendersonville and lacks improvements for
bicyclists, which would provide an east-west route through town.
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4.7 Crash Analysis
4.7.1 Types of Crashes

Concerns about safety are among the top reasons people do not walk or bicycle more often.
Contrary to popular belief, most bicycling crashes do not involve collisions with motor
vehicles. They usually involve falls or collisions with stationary objects, other cyclists, and
pedestrians. Many of these crashes are not reported to the police and are not included in the
analysis.

Most auto-ped and auto-bicyclist crashes are due to bicyclists or motorists disobeying the
rules of the road. In a review of bicycle-motorist crash causes, the fault lies equally with
motorists and bicyclists. Most collisions occur where two roadways or a roadway and a
driveway intersect, and one user fails to yield the right of way to the other.

Child errors account for more than 90% of all child bicycle crashes. In contrast, 60% of adult
bicycle crashes are the result of motorist, not bicyclist, error. The most common crash is a left
turn across the path of an oncoming bicycle. A frequent and unexpected error among both
adult and child bicyclists is riding the wrong way in traffic. Wrong-way bicycle riding is
involved in 30% of all bicycle-motor vehicle collisions.

4.7.2 Spending on Safety

A major goal of the State of Tennessee is to improve safety for pedestrians and bicyclists.
Tennessee spent nearly 3.5 billion dollars on federal surface transportation projects from 1998
to 2003 (Surface Transportation Policy Project, Mean Streets, 2004). About 1.1% of those
funds — approximately $37 million — were spent on pedestrian and bicycle projects, averaging
$1.06 per person on pedestrian and bicycle facilities and safety. Figure 4-5 on page 4-37
shows crash and spending data from 2002-2003 for all states. Tennessee ranks 29™ with an
average annual pedestrian deaths per capita rate of 1.45 per 100,000 people.

The National Highway Traffic Safety Administration (NHTSA) and the Tennessee
Department of Safety provide statewide fatality data. In a comparison of statewide bicycle
and pedestrian deaths for 2001 for selected states, Tennessee had the lowest fatality rate for
pedestrians and bicyclists (Table 4-2). However, without comparable bicycle and pedestrian
use data, statewide injury or fatality trends may be misleading because the level of bicycling
and walking activity is not fully known.

Table 4-2. Comparison of Statewide Bicycle and Pedestrian Deaths, 2001

Total Traffic Reside.nt Bicyclist Bicyclist. D_eaths Pedestrian Pedestria_n peaths

State Deaths Population Deaths per M|II|.on Deaths per M|II|.on

(thousands) Population Population
Tennessee 1,251 5,745 5 0.87 78 13.58
Florida 3,011 16,355 127 7.77 489 29.90
North Carolina 1,530 8,195 24 2.93 149 18.18
Texas 3,724 21,340 46 2.16 449 21.04
Mississippi 784 2,857 8 2.80 59 20.65
Georgia 1,615 8,394 20 2.38 146 17.39
US Total 42,116 285,093 728 2.55 4,882 17.12
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Over the past 10 years, bicyclists’ injury and fatality rates have been decreasing. This is good
news, but it does not tell the whole story. The available data indicates that fewer people are
bicycling and walking while personal vehicle miles traveled has increased. Because fewer
people are riding, fewer people are involved in crashes. However, several positive trends
emerged from an analysis of pedestrian and bicycle crash data from the TRIMS database.

The crash analysis was conducted using TRIMS data for the years 1997-2001. These years
were chosen for the crash analysis, since 2001 was the last year that complete information
was provided. Overall, only a few state routes showed a significant number of crashes from
1997-2001, with only seven state routes having 10 or more crashes each year during this time
period. This may indicate that most state highways are relatively safe, experiencing only a
few, if any, crashes during any one year. The findings could also indicate that fewer bicyclists
and pedestrians are using the state highways and, thus, the crash numbers are lower. The
majority of crashes on state routes occurred at intersections, resulting primarily in non-fatal
injuries to the bicyclist or pedestrian.
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Figure 4-5. Pedestrian Fatalities and Spending on Walking and Bicycling by State

Average Annual Portion of All Percent of All Federal
Average Annual Pedestrian Traffic Deaths Transportation Funds
Pedestrian Deaths per that were Spent on Bicycle/
Deaths 100,000 Capita Pedestrians Pedestrian Projects
State (2002-2003) (2002-2003) (2002-2003) (FY1998-FY2003)
Alabama 63 1.40 6.2% 0.8%
Alaska 13 1.94 13.6% 2.5%
Arizona 141 2.55 12.5% 0.6%
Arkansas 37 1.36 5.8% 1.3%
California 719 2.04 17.3% 0.9%
Colorado 67 1.47 9.7% 0.9%
Connecticut 42 1.21 13.6% 1.0%
Delaware 18 2l 13.2% 2.0%
Florida 503 2.98 16.0% 1.6%
Georgia 162 1.88 10.3% 1.2%
Hawaii 29 2.28 22.4% 0.9%
Idaho 14 i) 5.0% 0.9%
Illinois 193 1.53 13.4% 1.0%
Indiana 58 0.93 7.1% 1.1%
Iowa 19 0.63 4.,4% 1.0%
Kansas 25 0.90 5.0% 1.2%
Kentucky 59 1.43 6.3% 1.0%
Louisiana 96 2.14 10.7% 1.0%
Maine 14 1.04 6.4% 0.8%
Maryland 110 2.01 16.8% 0.6%
Massachusetts 73 1.13 15.7% 1.3%
Michigan 173 ik 7l 13.5% 0.9%
Minnesota 52 1.02 7.8% 1.8%
Mississippi 48 1.65 5.4% 0.5%
Missouri 84 1.48 6.9% 1.4%
Montana 12 iLEhl 4.5% 1.0%
Nebraska 12 0.69 4.0% 1.6%
Nevada 61 2.76 16.3% 0.8%
New Hampshire 13 1.01 10.2% 1.6%
New Jersey 162 1.88 21.3% 0.4%
New Mexico 56 3.01 12.6% 0.8%
New York 341 1.78 22.5% 0.7%
North Carolina 164 1.96 10.6% 0.6%
North Dakota 5 0.71 4.5% 0.8%
Ohio 95 0.83 7.0% 0.8%
Oklahoma 46 1.30 6.5% 0.9%
Oregon 49 1.38 10.3% 1.1%
Pennsylvania 165 1.33 10.3% 0.4%
Rhode Island 12 1.07 12.2% 1.5%
South Carolina 89 2.16 8.8% 0.2%
South Dakota 9 1.18 4.7% 0.2%
Tennessee 85 1.45 7.1% 1.1%
Texas 408 1.86 10.9% 0.4%
Utah 27 L ilg) 8.3% 1.1%
Vermont 6 0.89 7.5% 2.4%
Virginia 87 1.19 9.4% 0.5%
Washington 74 1.20 11.7% 1.6%
West Virginia 25 1.38 6.0% 0.1%
Wisconsin 53 0.97 6.4% 1.1%
Wyoming 6 1.10 3.2% 0.9%
U.S. Total (excl. DC) 4,861 1.68 11.4% 0.9%

Source: Surface Transportation Policy Project, Mean Streets, 2004
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An initial analysis revealed that seven state routes had 10 or more crashes per year each year
since 1997. Overall, the majority of these seven state routes recorded fewer crashes each year
from 1997 to 2001, while accounting for around 40% of total crashes for each of those years.
Many of the state routes saw a significant decrease in the crash rate, most noticeably US 70 /
ALT 70. US 51, traveling north-south through the western most counties, might require
further investigation, since the crash rate increased steadily from 1999 — 2001 (Figure 4-6).

Figure 4-6. Crash Rates for State Routes with 10 or More Pedestrian and Bicycle Crashes per
Year: 1997 - 2001

(per million people)
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The significantly higher crash rate for US 70 can be attributed to two major factors. US 70 is
a primary east-west route, extending almost the entire length of Tennessee. As such, the route
travels through many of the more densely populated counties in Tennessee. Looking at three
of these counties shows that the reduction in the US 70 crash rate can be directly tied to the
crash rate reductions in Davidson and Shelby Counties (Figure 4-7).
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Figure 4-7. US 70 Bicycle and Pedestrian Crash Rates, 1997-2001
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Additional analysis of the crashes on US 70 and US 51 showed that while Shelby County
experienced the greatest decrease in crash rates on US 70, the overwhelming majority of the
crashes on US 51 took place within Shelby County, indicating that bicyclists and pedestrians
may be utilizing different routes than in the past in Shelby County (Figure 4-8).

Figure 4-8. Shelby County Bicycle and Pedestrian Crash Rates, 1997-2001
(per 100,000 people)
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The trends for bicyclists are similar to trends demonstrated by the state routes over the five-
year period. The crash rate resulting in bicyclist injuries has decreased each year from 1997 to
2001, while crashes resulting in fatalities have generally been declining, with 2000 being an
exception to that trend. One possible reason is that, overall, there is a smaller percentage of
bicyclists on the road now than in past years. However, another reason may be that motorists
and bicyclists have learned to share the road better, resulting in fewer crashes.
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Figure 4-9. Bicycle Crash Rate in Tennessee, 1997-2001

(per million people)
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The trends for pedestrians are similar to trends demonstrated earlier over the five year period,
as crash rates resulting in pedestrian injuries decreased each year from 1997 to 2000, although
they slowly started rising again after 2000. A possible reason for the slow increase could be
the larger number of people walking and driving, increasing the chances of a crash occurring.
Crashes resulting in pedestrian fatalities have fluctuated over the five-year period, with no
clear trends (Figure 4-10).

Figure 4-10. Pedestrian Crash Rate in Tennessee, 1997-2001

(per million people)
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Logically, the majority of bicycle and pedestrian collisions on State Routes have occurred in
counties that house the state’s largest metropolitan areas: Shelby County (Memphis),
Davidson County (Nashville), Hamilton County (Chattanooga), Knox (Knoxville), and
Montgomery (Clarksville). Shelby County has the largest population and generally the largest
number of fatalities and injuries for both bicyclists and pedestrians; however, the pedestrian
injury and fatality rate for Shelby County matches up well when compared with other
populous Tennessee counties. More noticeable is the dramatic decrease in the pedestrian
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injury rate for Shelby County from 1998 to 1999. Shelby County was able to cut the injury
rate from 14 people per 100,000 to only 8 people per 100,000; a 42% drop in the injury rate.
(See Figure 4-11 and Figure 4-12) .

Figure 4-11. Pedestrian Injury Rate by Major Metropolitan County

(per 100,000 people)
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Figure 4-12. Pedestrian Fatality Rate by Major Metropolitan County

(per 100,000 people)
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Additionally, an analysis was undertaken of other variables available in the TRIMS database,
such as weather and time of day, that might correlate with the crash data to better explain the
trends illustrated above. Looking at the time of day segments for the years 1997-2001 shows
overall that as the day went on, the pedestrian and bicyclist crash rate increased. This is
particularly noticeable in the pm peak hours, where the three-hour period accounts for only
12.5% of the day, yet the time segment sees between 20% and 30% of crashes. This makes
intuitive sense, as a large number of people are getting out of school or off work at that time
and traveling to other locations (Figure 4-13).
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Figure 4-13. Bicycle and Pedestrian Crash Trends by Time Segment, 1997-2001
(per million people)
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These rates are supported by an analysis of the weather and lighting conditions from the
TRIMS database. From 1997-2001, over 60% of the crashes occurred under clear weather
conditions, while over 55% of the crashes occurred during daylight hours.

State crash data can be used as an indicator for problem locations on state highways but,
ultimately, bicycle and pedestrian safety is a personal and local commitment. State plans and
state staff provide data, resources, tools, standards, and advice. Program choice and
implementation are the responsibility of the town, county, and city in their efforts to make
safe and welcoming places for bicyclists and pedestrians. Detailed recommendations for
improving data quality and collection techniques for TDOT are found in Chapter 7 of this
document.

Necessary decisions fall into four areas:

1. Safe bicycling and walking facilities. While state and local programs may emphasize
different aspects of bicycling (e.g., touring, commuting, child cycling, etc.), it is important
that the facilities provided are safe for the users.

2. Effective outreach. Bicyclists, pedestrians, and motorists must be educated on the need
to safely share the roadway where necessary and to respect non-shared spaces such as
bike lanes and pedestrian walkways.

3. Improved crash prevention. Communities must develop ways to expand bicycle-related
crash prevention knowledge, and to improve the skills and judgment of children, parents,
adult cyclists, and motorists.

4. Selective enforcement. Effective selective enforcement campaigns are necessary to
communicate that bicycle safety is an important part of a safe community and that
reduction of violations can eliminate 90% of bicycle/motor vehicle crashes.
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Chapter 5
Needs Analysis

5.1 Survey and Workshop Results

The following needs have also been identified by the general public in the LRTP public
comments collected via an on-line and paper survey. Comments from 2,572 respondents
included:

= Cities/counties/state should provide wider shoulders or bike lanes especially on scenic
routes and in cities.

= Cities/counties/state should provide additional greenways and pathways.

= Urban bikeway systems need better connectivity, especially at major freeways.
= Better maintenance on shoulders is needed.

= Lack of courtesy from motorists (better education and enforcement is needed).
= Adequate pedestrian walkways are needed.

= Crossing some intersections can be very challenging.

= Sidewalk conditions are often poor.

Bicycling and walking issues together accounted for a significant share of all comments
collected in the survey process. In addition to these surveys, meetings were held with local
agencies and organizations to gain direct input, including Knoxville (April 2, 2004),
Townsend (April 3, 2004), and Chattanooga (April 5, 2004). Regional governments in
Tennessee, such as Knox County, have conducted their own surveys as part of their planning
efforts as well.2

5.2 User Characteristics and Needs

The purpose of reviewing the needs of bicyclists and pedestrians is twofold: (1) it is
instrumental when planning a system that must serve all user groups, and (2) it is useful when
pursuing competitive funding and attempting to quantify future usage and benefits to justify
future expenditures of limited resources.

5.3 Bicyclists

When discussing the needs of the current and future user of planned bicycle facilities, it is
important to keep in mind two considerations: (1) the ability and comfort level of the
bicyclist, and (2) the purpose of the bicycle trip.

Due to the nature of most state highways, this plan primarily addresses the needs of Type A
and B users. User types are defined below:

= Type A: Advanced
= Type B: Basic

2 Knoxville Regional Bicycle Plan, 2002, p. 1/12.

December 2005 5-1



Needs Analysis

= Type C: New riders and Children

Type A riders are advanced or expert riders who are generally using their bicycles as they
would a motor vehicle and are typically comfortable riding with motor vehicle traffic. Expert
riders are generally riding for convenience and speed, and desire direct access to destinations
with a minimum of detour or delay. Sufficient operating space on the traveled way or
shoulder needs to be provided to eliminate the need for either the bicyclist or a passing motor
vehicle to shift position.

Type B riders are basic or less confident adult riders, or casual riders who prefer to avoid
roads with fast and busy motor vehicle traffic, unless there is ample roadway width to allow
easy overtaking by faster motor vehicles. Type B riders may be using their bicycles for
transportation purposes, e.g., to get to the store or to visit friends, but may also be riding for
recreational purposes. Casual riders are more comfortable riding on neighborhood streets and
shared use paths. Designated facilities such as bike lanes or wide shoulder lanes should be
provided on busier streets to accommodate the Type B rider.

Type C riders are inexperienced riders, often children who may not travel as fast as their
adult counterparts. These riders require access to key destinations in their community, such as
schools, convenience stores, and recreational facilities while generally avoiding major traffic
streets. Routes along residential streets with low motor vehicle speeds, linked with shared use
paths, and busier streets with well-defined pavement markings between bicycles and motor
vehicles, can accommodate Type C riders.

5.3.1 Commuter Bicyclists

Commuter bicyclists in Tennessee range from employees who ride to work to children who
ride to school. Millions of dollars nationwide have been spent attempting to increase the
number of people who ride to work or school, with some success. The type of commuter
bicyclists and the characteristics of their bicycling are summarized below.

= Commuter bicyclists typically fall into one of three categories: (1) adult employees, (2)
students, and (3) shoppers.

= Commuter trips usually range from several blocks to ten miles.

=  Commuters typically seek the most direct and fastest route available, with regular adult
commuters often preferring to ride on arterials rather than side streets.

= Commute periods typically coincide with peak traffic volumes and congestion, increasing
the exposure to potential conflicts with vehicles.

= Places to safely store bicycles are of paramount importance to all bicycle commuters.

= Major commuter concerns include changes in weather (rain), riding in darkness, personal
safety, and security.

= Rather than be directed to side streets, most commuting adult cyclists would prefer to be
given bike lanes or wider curb lanes on direct routes, which are often arterial streets (state
highways).

= Intersections are a primary concern for bicyclists.
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Commuters generally prefer routes where they are required to stop as few times as
possible, minimizing delay and conserving energy.

Many younger students (ages 7-11) use sidewalks for riding to schools or parks, which is
acceptable in areas where pedestrian volumes are low and driveway visibility is high.
Older students (ages 12-14) who consistently ride at speeds over 10 mph should be
directed to riding on streets wherever possible.

Signal controls that function for bicyclists are of significant concern for bicyclists. For
example, being able to trigger traffic signals.

Facilities maintenance has also been identified numerous times as a significant concern
for bicyclists. Keep roadway edges, shoulders, and bicycle lanes in good condition by
sweeping, striping, and repairing damage to the roadway surface.

5.3.2 Recreational Bicyclists

The needs of recreational bicyclists in Tennessee must &~
be considered, as they are often different from ol
commuter bicycling. Though it is not quantitatively 2"
known, the impression is that Tennessee currently has a
moderate level of recreational bicycling, but strong
potential exists for increasing this activity in the State.
A large number of school-aged people, adults, and
retired people enjoy cycling. Additionally, many
tourists in the state enjoy taking a bicycle to exercise in
the pleasant weather or may travel specifically to the
State to tour on one of the five existing State bicycle
routes or the existing federally designated Natchez
Trace bicycle route. Specific needs and patterns for
recreational bicyclists are:

Recreational bicycling typically falls into one of
fOUI‘_ c_ategorles: (l) exerCISe’_ (2) I‘IOI:]-WOH( Safe bicycling facilities attract touring
destinations such as parks, (3) touring, long distance cyclists.

treks, or events, or (4) sight-seeing.

Recreational users range from healthy adults to children to senior citizens. Each group has
their own abilities, interests, and needs.

Directness of the route is typically less important than routes with less traffic conflicts.
Visual interest, shade, protection from weather, moderate gradients, or other “comfort”
features are also very important.

People exercising or touring often prefer a loop route rather than having to retrace their
route.
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5.4 Pedestrians

According to the 2000 U.S. Census, 49.7 million (19%) of non-institutionalized Americans
over five years old have at least one long-term disability. The 2000 Census data shows that
792,723 (15.2%) of non-institutionalized Tennessee residents over five years old have long-
term disabilities. Some people have more than one disability. With advances in health care,
people are living longer. As our population ages, the proportion of people with disabilities is
likely to grow. Moreover, most people endure temporary disabilities from injuries or illness at
one or more points in their lives. By planning for people with disabilities, we can allow them
to live independently and lead full, enriched lives. Most importantly, walking environments
that accommodate people with disabilities also improve walking conditions for everyone else.
People with strollers, carts, skateboards, and skates can use the same curb ramps and other
improvements.

The following design principles represent a set of ideals which should be incorporated, to
some degree, into every pedestrian improvement.

The pedestrian environment should be safe.
Sidewalks, walkways, and crossings should be
designed and built to be free of hazards and to
minimize conflicts with external factors such as
noise, vehicular traffic, and protruding architectural
elements.

The pedestrian network should be accessible to
all. Sidewalks, walkways, and crosswalks should
ensure the mobility of all users by accom_modating Marked pedestrian crosswalks clearly

the needs of people regardless of age or ability. delineate appropriate crossing locations.

The pedestrian network should connect to places people want to go. The pedestrian
network should provide continuous direct routes and convenient connections between
destinations, including homes, schools, shopping areas, public services, recreational
opportunities, and transit.

The pedestrian environment should be easy to use. Sidewalks, walkways, and crossings
should be designed so people can easily find a direct route to a destination and delays are
minimized.

The pedestrian environment should provide good places. Good design should enhance the
look and feel of the pedestrian environment. The pedestrian environment includes open
spaces such as plazas, courtyards, and squares, as well as the building facades that give shape
to the space of the street. Amenities such as street furniture, banners, art, plantings, and
special paving, along with historical elements and cultural references, should promote a sense
of place.

The pedestrian environment should be used for many things. The pedestrian environment
should be a place where public activities are encouraged. Commercial activities such as
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dining, vending, and advertising may be permitted when they do not interfere with safety and
accessibility. Areas with higher pedestrian activity are generally safer than those that do not
have pedestrians present.

Pedestrian improvements should be economical. Pedestrian improvements should be
designed to achieve the maximum benefit for their cost, including initial and maintenance
costs, as well as reduced reliance on more expensive modes of transportation. Where
possible, improvements in the right-of-way should stimulate, reinforce, and connect with
adjacent private improvements.

The single best indicator for pedestrian activity is land use zoning. Higher density land uses
and retail/office zoning generally indicates a higher level of pedestrian activity. Land use
zoning also indicates where future development will likely occur. Land uses that are of
highest priority in serving pedestrian needs include:

= Schools and Universities

= Employment, retail, office and restaurant centers and corridors
=  Downtowns, Main Streets

= Transit centers and stops

= Tourist attractions

= Higher-density residential areas

= Parks

= Annual festival sites

5.4.1 Children and Safe Routes to School

Children must be taken into account in pedestrian
planning, particularly near schools and parks.
Children are less mentally and physically developed
than adults. They typically have less peripheral
vision, less ability to judge speed and distance,
difficulty locating sounds, read less than adults or
not at all, sometimes act impulsively or
unpredictably, and lack familiarity with traffic.

New programs are promoting walking and
bicycling to school.

Thirty years ago, 66% of all children walked or

bicycled to school. Now, 87% of all trips to and from school are by car or bus, and in some
areas over 20% of morning traffic is a result of parents driving their children to school. The
explanation for this change includes expanding low-density school districts, concerns about
safety and security by parents, siting of new schools to the periphery of communities, and
increases in traffic on local roadways.

Safe Routes to Schools programs are likely to be a major component of new Federal
transportation legislation. This is partially a result of concerns about the health and inactivity
of our children, and partially an attempt to lessen local traffic congestion in communities.
Identifying and improving routes for children to safely walk and bicycle to school is one of
the most cost effective means of reducing weekday morning traffic congestion and can help
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reduce auto-related pollution. While the focus is on school areas, Safe Routes to School
programs address issues that can improve quality of life for entire neighborhoods and
communities — improving safety for pedestrians and bicyclists; reducing traffic speed and
congestion; and increasing physical activity and health. Senior citizens and others will also
benefit from improvements made for school children.

5.4.2 Transit Access

Integrated and consistent bicycling and walking
facilities that complement a comprehensive transit
system create a transportation synergy that can
provide people with easy, quick, and inexpensive
access to work, school, shopping, and other
desirable destinations. People are able to take
longer trips, pass over or through barriers, and
increase a transit systems service area, ultimately
making the transportation system more efficient
without adding more capacity.

The benefits of pedestrian-transit or bicyclist-transit Bike racks on buses allow cyclists to
travel in comparison with automobile travel are commute longer distances.
readily recognized: lower air pollutant emissions,

reduced highway congestion, lower capital costs for park and ride facilities, reduction in the
reliance on foreign oil, improved neighborhoods, and increased mobility. There are many
benefits of realizing the full potential of integrating bicycle and transit methods of travel.
Transit enables the bicyclist to take longer trips, allows bicyclists to pass over or through
topographical barriers, and bicyclists can increase transit catchment areas without expanding
the route system.

Pedestrian and bicycle facilities need to be designed to provide safe and direct access to
transit stations and stops. These include continuous sidewalks and bicycle lanes, crosswalks,
illumination, covered shelters, bicycle racks, and street treatments that improve safety across
wide roadways including medians, pedestrian signals, and/or over- and under-crossings.

5.5 Attractors and Generators

An important component of developing bicycle and pedestrian networks is to provide
connectivity between popular origins and destinations. At a statewide level, this means
creating bicycle network connections between the larger origins and destinations across the
state. These more prominent origins and destinations include cities and towns, national, state,
and regional parks, universities and colleges, tourist attractions, and statewide transit
facilities. The most prominent statewide attractors and generators have been organized in the
four regions identified by TDOT (see Map 5-1 through Map 5-4) and are listed in Table 5-1
through Table 5-4.
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Table 5-1. Region 1 Attractors and Generators

Region 1

Tourist Attractions

American Museum of Science and Energy Oak Ridge
Andrew Johnson National Historic Site and Cemetery Greeneville
Bristol Caverns Bristol

Crockett Tavern and Museum Morristown

Dollywood Pigeon Forge
Exchange Place Kingsport
Knoxville Zoo Knoxville
Museum of Appalachia Norris

Ober Gatlinburg Ski Resort and Amusement Park Gatlinburg
Overmountain Victory National Historic Trail

Rocky Mount Museum Piney Flats
Sam Houston School House Rockford
The Lost Sea Sweetwater

Colleges and Universities

Carson-Newman College

Jefferson City

East Tennessee State University

Johnson City

Johnson Bible College Knoxville
King College Bristol
Knoxville College Knoxville
Lincoln Memorial University Harrogate
Maryville College Maryville

Milligan College Johnson City
South College Knoxuville
The University of Tennessee Knoxuville
Tusculum College Greeneville

Parks

Appalachian National Scenic Trail

Big Ridge State Park

Big South Fork National River and Recreation Area

Cove Lake State Park

Cumberland Gap National Historic Park

Davy Crockett Birthplace State Park

Fort Loudon State Park

Frozen Head State Park
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Great Smoky Mountains National Park

Indian Mountain State Park

Norris Dam State Park

Panther Creek State Park

Roan Mountain State Park

Sycamore Shoals State Park

Warrior's Path State Park

Annual Events

Dogwood Arts Festival, mid-April Knoxuville

Historic Rugby Pilgrimage of Homes, 1st weekend in October Historic Rugby

NASCAR at Bristol Motor Speedway Bristol

National Storytelling Festival, 1st weekend in October Jonesborough

Rhododendron Festival, late June Roan Mountain

Smoky Mountain Winterfest, mid-November Gatlinburg, Pigeon Forge,
Sevierville
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Table 5-2. Region 2 Attractors and Generators

Region 2

Tourist Attractions

Cherokee Memorial Park Birchwood
Cumberland Caverns Park McMinnville
Falls Mill Belvidere
Obed Wild & Scenic River Wartburg
Raccoon Mountain Caverns Chattanooga
Railroad Museum Cowan

The Tennessee Aguarium Chattanooga
Colleges and Universities

Bryan College Dayton

Lee University Cleveland
Southern Adventist University Collegedale
Tennessee Tech University Cookeville
Tennessee Temple University Chattanooga
Tennessee Wesleyan College Athens

The University of the South Sewanee
University of Tennessee Chattanooga

Parks

Booker T. Washington State Park

Burgess Falls State Park

Cordell Hull State Park

Cumberland Mountain State Park

Edgar Evins State Park

Fall Creek Falls State Park

Harrison Bay State Park

Hiwassee/Ocoee Scenic River State Park

Justin P. Wilson Cumberland Trail State Park

Old Stone Fort State Park

Pickett State Park

Red Clay State Park

Rock Island State Park

Sgt. Alvin C. York Historic Park

South Cumberland State Park

Standing Stone State Park

Tims Ford State Park

Trail of Tears National Historic Trail
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Annual Events

Fall Color Cruise and Folk Festival, last two weekends in October

Chattanooga

Old Time Fiddlers Jamboree, 1st weekend in July

Smithville
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Table 5-3. Region 3 Attractors and Generators

Region 3

Tourist Attractions

Carter House Franklin
Cragfont Gallatin
Davy Crockett cabin and Museum Lawrenceburg
Home of James K. Polk Columbia
Jack Daniels Distillery Lynchburg
Jewel Cave Dickson
Meriweather Lewis Monument Columbia
Nashville Zoo Nashville
Natchez Trace Parkway

Natural Bridge Waynesboro

Rock Castle Hendersonville
Sam Davis Home Smyrna
Sam Davis Memorial Museum Pulaski
Southport Saltpeter Cave Columbia
The Hermitage Nashville
Wildlife Park Nashville
Colleges and Universities

Aquinas College Nashville
Austin Peay State University Clarksville
Belmont University Nashville
Cumberland University Lebanon
Fisk University Nashville
Lipscomb University Nashville
Martin Methodist College Pulaski
Middle Tennessee State University Murfreesboro
Meharry Medical College Nashville
Tennessee State University Nashville
Trevecca Nazarene University Nashville
Vanderbilt University Nashville
Parks

Bicentennial Mall State Park Nashville

Bledsoe Creek State Park

Cedars of Lebanon State Park

David Crockett State Park

Dunbar Cave State Park
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Fort Donelson National Battlefield and Cemetery Dover
Henry Horton State Park

Johnsonville State Historic Park

Long Hunter State Park

Mousetail Landing State Park

Narrows of the Harpeth

Port Royal State Park

Radnor Lake State Park Nashville
Ross Creek Landing State Park

Stones River National Battlefield and Cemetery Murfreesboro
Trail of Tears National Historic Trall

Annual Events

Fan Fair, mid-June Nashville
Mule Day, 1% weekend in April Columbia
Tennessee Old-Time Fiddlers Championship, late March Clarksville
Tennessee State Fair, mid-September Nashville
Tennessee Walking Horse National Celebration Shelbyville
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Table 5-4. Region 4 Attractors and Generators

Region 4

Tourist Attractions

Beale Street Memphis
Casey Jones Home and Railroad Museum Jackson
Crockett Cabin Rutherford
Dixie Gun Works Museum Union City
Graceland Memphis
Memphis Motorsports Park Memphis
Memphis Pink Palace Museum Memphis
Memphis Zoo Memphis
Mud Island Memphis
National Civil Rights Museum Memphis
Peabody Hotel Memphis
Colleges and Universities

Baptist Memorial College of Health Sciences Memphis
Bethel College McKenzie
Crichton College Memphis
Christian Brothers University Memphis
Freed-Hardeman University Henderson
Lambuth University Jackson
Lane College Jackson
LeMoyne-Owen College Memphis
Memphis College of Art Memphis
Rhodes College Memphis
Union University Jackson
University of Memphis Memphis
University of Tennessee-Martin Martin
University of Tennessee-Memphis Memphis
Parks

Big Cypress Tree State Park

Big Hill Pond State Park

Chickasaw State Park

Fort Pillow State Historic Park

Meeman-Shelby Forest State Park

Nathan Bedford Forest State Park

Natchez Trace State Park

Paris Landing State Park
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Pickwick Landing State Park

Pinson Mounds State Park

Reelfoot Lake State Park

Ross Creek Landing State Park

Shiloh National Cemetery and Military Park

T.O. Fuller State Park

Trail of Tears National Historic Trail

Annual Events

Elvis International Tribute Week, mid-August Memphis
Memphis in May Memphis
World’s Largest Fish Fry, late April Paris
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Chapter 6
Proposed State Bicycle System

6.1 State Bicycle Routes

Building on the existing state bicycle routes, this plan proposes eight new state bicycle routes
that connect to various state parks and natural areas, cities and towns, scenic areas, tourist
attractions, and other destinations throughout the state (Map 6-1 on page 6-2). Most of the routes
connect to existing or planned bicycle routes in adjoining states, including Kentucky, North
Carolina, Virginia, Missouri, Arkansas, Georgia, and Mississippi.

The proposed state bicycle routes were developed utilizing input from the suitability index,
attractor and generator analysis, identifying scenic corridors, proximity to existing or planned
bicycle routes in adjoining states, and regional knowledge. The proposed routes were developed
with the recreational touring bicyclist in mind and highlight low-volume rural highways that
have some paved shoulders. This Plan provides a jumping off point for the State to engage local
communities, field check the routes, and develop fully comprehensive maps, a signing system,
and web-based information about the tours. They also provide an opportunity to work with the
Tennessee Department of Tourism to produce a web-based accommodation guide for cities and
towns along the proposed routes.

6.1.1 Stateline Tour

The Stateline Tour travels the length of Tennessee in its northern reaches, linking the existing
Reelfoot and Mountain state bicycle routes. It also connects to the existing State Route 45, and
the River and Highland Rim state bicycle routes. This varied tour travels through beautiful and
very challenging parts of Tennessee, visiting lakes, battlefields, mountains, small towns, and
natural areas. Notable landmarks on this tour include Reelfoot Lake, Land Between the Lakes
(Kentucky Lake and Lake Barkley), the upper reaches of the Natchez Trace, Cumberland Gap,
and historic towns like Bean Station and Greeneville. The Stateline Tour connects to the
Mississippi River Trail, Kentucky’s Midland Kentucky Tour, Southern Lakes Tour, Mammoth
Cave Tour, Central Heartlands Tour, and Bluegrass Tour bicycle routes, and Adventure
Cycling’s Great Rivers Tour.

Stateline Tour Statistics

2074n N
18001 —
13501 — Damascus, VA

awo0f —

rtin, TN
cy LM

o ST R

of T T T T T T
0 mi 80 mi 160 mi 240 mi 320 mi 400 mi 480 mi 527.09 mi

Total mileage: 528 miles Climbing elevation: 46,068 feet

Descending elevation: 45,250 feet
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" Existing State Bicycle Routes
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6.1.2 Southern Rambler

The southern counterpart of the Stateline Tour, the Southern Rambler, meanders across the
southern portion of the state connecting Memphis to the mountains. The route roughly
follows one of the Trail of Tears historic routes and links state parks, historic sites, towns and
cities, and the existing River state bicycle route with connections to the Mississippi River
Trail and State Route 45 as well. Other attractions include the Natchez Trace, scenic country
back roads, the Davy Crockett Cabin and Museum, the Jack Daniels Distillery, Chattanooga,
and the Appalachian Mountains. The Southern Rambler connects to Mississippi’s Natchez
Trace bicycle route, Georgia’s Chattachoochee Trace and March to the Sea bicycle routes,
and North Carolina’s Mountains to the Sea bicycle route.

Southern Rambler Statistics

19741t
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Total mileage: 420 miles Climbing elevation: 36,168 feet

Descending elevation: 34,620 feet

6.1.3 Memphis Loop

The Memphis Loop uses portions of the Mississippi River Trail and the proposed Southern
Rambler state bicycle route to encircle Memphis on low-volume, rural highways. Attractions
include the Mississippi River Trail, downtown Memphis, and gentle, rolling topography.

Memphis Loop Statistics
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Total mileage: 73 miles Climbing elevation: 3,149 feet

Descending elevation: 3,203 feet
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6.1.4 Land Between the Lakes

The Land Between the Lakes state bicycle route roughly follows the Great Rivers touring
route established by Adventure Cycling. Beginning at the Land Between the Lakes, this
proposed route travels roughly parallel to the Tennessee River and connects to the Natchez
Trace Parkway and Mississippi. Bicyclists will encounter many other touring bicyclists and
enjoy many hiking trails, boardwalks, waterfalls, and historical sites along the Trace.
Attractions include the Land Between the Lakes, the Natchez Trace, and the existing

Heartland state bicycle route.

Land Between the Lakes Statistics
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Total mileage: 170 miles

Climbing elevation: 14,780 feet

Descending elevation: 14,487 feet

6.1.5 Cumberland Traverse

The Cumberland Traverse connects the proposed Southern Rambler and Stateline Tour
bicycle routes, roughly traveling along the Cumberland Plateau, through small towns, up and
down steep hills, and through beautiful natural areas. The Cumberland Traverse connects to
the Highland Rim state bicycle route and the Cumberland Gap. Other attractions include Fall
Creek Falls State Park, Crossville, and McMinnville.

Cumberland Traverse Statistics
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Total mileage: 219 miles

Climbing elevation: 17,194 feet

Descending elevation: 16,928 feet
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6.1.6 Mountain Valley — Watts Bar Dam

The portion of this proposed state bicycle route from Etowah to Watts Bar Dam was
developed by bicyclists who live in the area. The extension of the route to Cookeville was
developed to highlight the beautiful Cumberland Plateau and the natural areas around
Crossville. The Mountain Valley—Watts Bar Dam route connects the proposed Foothills and
Cumberland Traverse state bicycle routes.

Mountain Valley — Watts Bar Dam Statistics
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Total mileage: 75 miles Climbing elevation: 6,840 feet

Descending elevation: 5,933 feet

6.1.7 Foothills Tour

This challenging and beautiful proposed state bicycle route extends the existing Mountain
state bicycle route to the north and south to connect small towns, the Overmountain Victory
National Historic Trail, the Great Smoky Mountains National Park, tourist attractions, North
Carolina’s Mountain Connector bicycle route, and Virginia’s Interstate 76 bicycle route. The
Foothills Tour consists of low-volume, challenging mountain highways; panoramic vistas,
rivers, and streams; and a glimpse of geologic history as the tour follows one of the oldest
mountain ranges in the world.

Foothills Tour Statistics
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6.1.8 Cumberland Gap Loop

The Cumberland Gap Loop creates a mountain and valley loop out of Knoxville that extends
into Kentucky on old Highway 25E, which has been blocked off to motor vehicle traffic since
opening the Cumberland Gap Tunnel. The intention of the NPS is to let the road revert to its
original state - dirt. The proposed route connects through Kentucky on the Bluegrass and
Southern Lakes bicycle routes. To shorten the route, riding overland on low-volume, but very
steep roads, Highway 74/90 is an option. Attractions include Cumberland Gap National
Historic Park, Norris Lake, Chuck Swan State Forest, and Knoxville.

Cumberland Gap Loop Statistics
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Total mileage: 177 miles Climbing elevation: 18,650 feet

Descending elevation: 18,753 feet

6.2 State Connector Routes

State connector routes are proposed bicycle routes that make connections between major
cities, existing and proposed state bicycle routes, and adjacent states. These routes tend to be
more direct and are intended for bicyclists who visit from other places or live in Tennessee
urban areas and want to gain access to existing state bicycle routes without having to drive.

= Heartland Route Connector: connects the existing Heartland state bicycle route with the
proposed Stateline Tour state bicycle route.

= Georgia Connector I: connects downtown Chattanooga to the Georgia state line along
Broad Street and Ochs Highway (Highway 58).

= Georgia Connector IlI: connects downtown Chattanooga to the Georgia state line along
Ringgold Road (Highway 41/76).

= Lebanon Stateline Connector: connects Lebanon to the proposed Stateline state bicycle
route on Highway 231.

= Nashville Connector: connects south Nashville to the Natchez Trace Parkway on
Highway 100.

= Knoxville Connector: connects east Knoxville to the proposed Foothills state bicycle
route on the Maryville Pike (Highway 33).

= Chattanooga Connector: connects Chattanooga to the proposed Cumberland Traverse
state bicycle route and the existing Highland Rim state bicycle route.

December 2005 6-6



Proposed State Bicycle System

= Arkansas Connector: connects Memphis over the Mississippi River to Arkansas.

= Tullahoma Connector: connects Tullahoma and the proposed Cumberland Traverse state
bicycle route to the existing River state bicycle route.

6.3 Proposed Route Recommendations

6.3.1 Signing State Bicycle Routes

A topic receiving increasing attention by State
staff and Tennessee bicycle advocates alike
has been the adoption of consistent policies for
signing bicycle routes adopted or designated
by the State. Policies for this activity have
varied in the past. At one point, TDOT policy
was to sign all roadways with shoulders greater
than four feet, which was followed somewhat
inconsistently. The close similarities in signage
between the five touring routes and other state
routes with wide shoulders can cause
confusion. Furthermore, signage that indicates
“End Bicycle Route” has a negative
connotation to cyclists and  provides
misleading  information  to  motorists.
Maintaining consistency amongst these facilities and incorporating these routes into a
coherent, logical and connective system is important.

Bike Route ends, but the wide shoulder
continues.

Traditionally, “Class 111" (shared signed bicycle route) facilities have involved little more
than a “Bike Route” sign and occasionally a directional arrow to indicate where an authority
thought bicyclists should ride. The current edition of the AASHTO Guidelines for the
Development of Bicycle Facilities makes designation of bike routes more meaningful. Under
current guidelines, these routes must have physical improvements or other characteristics
which make that particular route more useful or safe than a more obvious alternative.

Specifically, AASHTO delineates four purposes for signed routes:

1. Providing continuity to other bicycle facilities such as bike lanes or shared use paths.
The route is a common route for bicyclists through a high demand corridor.

3. In rural areas, the facility is preferred for bicycling due to low motor vehicle traffic
volume or paved shoulder availability.

4. The route extends along local neighborhood streets and collectors that lead to an internal
neighborhood destination such as a park, school or commercial district.

Further, AASHTO elaborates that “Signing of shared roadways indicates to cyclists that there
are particular advantages to using these routes compared to alternate routes. This means the
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responsible agencies have taken action to ensure these routes are suitable as second routes
and will be maintained.”

AASHTO identifies eight criteria to be met for signing shared roadways:

1. The route provides through and direct travel in bicycle-demand corridors.

The route connects discontinuous segments of shared use paths, bike lanes, and/or other
bike routes.

3. An effort has been made to adjust traffic control devices to give greater priority to
bicyclists on the route, as opposed to alternative streets, including the use of bicycle-
sensitive detectors where bikes are expected to stop.

4. Street parking has been removed or restricted in areas of critical width to provide
improved safety.

A smooth surface has been provided (provide bicycle safe drainage grates).
Maintenance of the route will be sufficient to prevent accumulation of debris.
Wider curb lanes or shoulders are provided.

The widths of these shoulders or curb lanes meet or exceed width standards included in
the Shared Roadways section of the 1999 AASHTO Guidelines (page 17).

G N o o

At the state level, there are three types of signing that might
be contemplated. First is the potential designation of any and
all routes on the State-owned system that meet criteria for
bike routes, which might be signed with a numbering system
unique to the bicycle program. Second is the need to sign (as
described above) alternate routes to freeway corridors, or
high-hazard areas. The third type of sign would designate the
existing and proposed state touring routes adopted in this
plan. These signs should be identifiably unique and reflect a
characteristic of the route.

6.3.2 Maintenance

TDOT should ensure that a mechanism exists to evaluate and
make spot improvements to alleviate potential hazards and
improve conditions for bicyclists at specific locations along
the state bicycle route network. Hazards may include
improperly designed or placed drainage grates, cracks or
seams in the pavement, or overhanging tree limbs or other obstacles located along bikeways.
Intersection problems may include areas where lane changes are difficult (e.g., bike lane to
left-turn pocket), signal timing problems (e.g., green phase is too short), or locations where
vehicular traffic congestion blocks bike facilities on a regular basis. Hazards such as obstacles
in a bikeway should be eliminated as quickly as possible.

Bicycle route sighage

This program is considered ongoing, as hazards may emerge over time (e.g., as bikeway
facilities age) and future changes in traffic patterns may affect intersection conditions. The
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state should ensure that a mechanism is in place for collecting input on problem locations
along the bikeway network, such as a form available on the TDOT website.

It is recommended that TDOT headquarters work closely with the TDOT region offices to
develop an identification and response system, sweeping schedule, and funding strategies for
state highways that have shoulders or are designated as a local bicycle route. Special attention
should be given to state bicycle routes and should include monthly sweeping inspections or
after events that would add debris to the roadway, such as floods and ice storms where gravel

or sand is put down. A sample maintenance table is provided below.

Table 6-1. Bicycle Route Maintenance

ltem Frequency
Sign replacement/repair 1-3 years
Trail pavement marking replacement 1-3 years
On-Street pavement marking replacement 1-3 years

Planted tree, shrub, & grass trimming/fertilization

5 months-1 year

Pavement sealing/potholes

5-15 years/30-40 years for concrete

Clean drainage system

Annual

Pavement sweeping

Monthly

Shoulder mowing and weed removal

Bi-Annual — Fall/Spring

Trash disposal

As needed, twice a week

Inspect bridge abutments and structures

After each storm

Graffiti removal Weekly
Maintain furniture 1 year
Restroom cleaning/repair Weekly
Pruning to maintain vertical clearance 1-4 years

Remove fallen trees

As needed (on trail only)

Weed control Monthly
Maintain emergency telephones 1 year
Maintain irrigation lines/replace sprinklers 1 year

Irrigate/water plants

Weekly - as required during establishment growth period

Fencing

Monthly

6.3.3 Utilizing a GIS and Improving Data Quality

Coordinating with local agencies for the LRTP was challenging due to the different
terminology, programs, and plan formats between the agencies. In addition to the
standardization of local and regional bicycle and pedestrian plans (outlined in Chapter 7 of
this document), it is recommended that TDOT develop a standard geo-referenced database
that would allow local agencies to seamlessly transfer spatial information and update TDOT’s
GIS databases. Standards and templates should be developed by TDOT so that local agencies
can coordinate future bicycle and pedestrian planning efforts. Standard elements would
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include standard facility terms, length of facility, sign locations, standard roadway
names/route numbers, and other information.

It is very important that the TDOT database be as accurate and up-to-date as possible in order
for future roadway-bikeway analyses to be successful. It is recommended that TDOT conduct
a thorough “ground truthing” exercise throughout the state to compare and systematically
update the TRIMS database information with actual roadway conditions.

6.3.4 Mapping

TDOT should continue developing and producing free state bicycle route maps. These maps
should include state route information, as well as information about route attractions,
camping opportunities, and other local accommodation information. The maps should be
highly graphical and user friendly, partitioned into day-length (35 — 60 miles) sections, and be
able to fit when folded into a map holder.

TDOT should utilize its technological capability to publish the state bicycle route maps on its
website. At minimum, the maps should be available in a portable document format (PDF) so
residents and visitors can download and print the maps locally. The mapping could also be
more sophisticated by utilizing the suitability index and allowing the computer user to zoom
in on a particular part of the state to develop their own tour.

6.3.5 Priority Projects

Priority projects are those bicycle and pedestrian projects that serve the most users or have the
most need. A project prioritization methodology is outlined in Chapter 7. It is recommended
that TDOT use this methodology to focus its funding efforts on projects in urban areas, as
defined by the local bicycle and pedestrian plan, and on proposed state bicycle routes. Priority
projects on the proposed state bicycle routes are highlighted in Chapter 9 of this document
with an associated cost.
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Chapter 7
Recommended Policies, Procedures, and Practices

This chapter covers existing and proposed TDOT policies, practices, and procedures related to
bicycle and pedestrian modes of travel. The recommendations in this chapter will serve as the
basis for TDOT efforts over the life of the plan, along with recommendations in other chapters.
The definitions of each of these terms are presented below.

Policies: TDOT goals and objectives in the form of specific policies, requirements, regulations,
guidelines, laws, and other tools.

Procedures: TDOT organization processes used to analyze and make decisions on projects,
funding, approvals, and other efforts.

Practices: TDOT organization practices or activities that may include research, planning, design,
construction, and maintenance.

Concepts and recommendations identified in this Plan would typically start with a policy,
followed by a procedure by which TDOT approves or adopts a concept, and a practice or
implementation in the form of research, construction, and operations.

Recommendations in this chapter fall into one of four basic categories:

1. Recommended research to be conducted by TDOT on the effectiveness and cost of a
proposed practice, policy, or procedure.

2. A new program that could be instituted by TDOT through one of its exist