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1. Introduction

This access management planning study is an outcome of the Corridor Management
Agreement (CMA) that is in place between the Tennessee Department of
Transportation (TDOT), City of Cleveland and Bradley County for State Route 60
from the Tennessee-Georgia state line to the Hamilton County line.

In March 2010, TDOT participated in the National Governors Association (NGA)
Center for Best Practice Policy Academy on Shaping a New Approach to
Transportation and Land Use Planning. As a result of this program, Tennessee’s
project management team, which consisted of TDOT, the Tennessee Department of
Environment and Conversation (TDEC), and the Tennessee Department of Economic
and Community Development (ECD), developed objectives that would be best
accomplished by exploring and advancing the concept of CMA'’s.

SR 60 in Bradley County was selected as one of two pilot projects, the other project
being SR 109 in Sumner and Wilson Counties. A series of workshops were done in
which stakeholders developed and prioritized goals, strategies and actions that
were considered the most critical to future development along the corridors.

A Corridor Management Committee was created and consists of a partnership
between Bradley County, the City of Cleveland, the Cleveland Urban Area
Metropolitan Organization (MPO), TDOT and TDEC. The committee is working
collaboratively in the management of SR 60 and strives to implement the course of
the actions.

The CMA Corridor strategies for SR 60 include:
1. Land Use Planning
2. Access Management
3. Roadway Design & Capacity
4. Traffic Management & Operations

In 2013, the City of Cleveland initiated the access management study under the
University of Tennessee, Knoxville, Smart Communities Initiative in response to the
needs expressed by the Corridor Management Committee.

Components of Access Management

The National Cooperative Highway Research Program (NCHRP) defines Access
Management as follows: It is the location, spacing, design, and operation of
driveways, median openings, interchanges and street connections to a roadway.

It encompasses a range of methods that promote the efficient and safe movement of
people and goods by reducing conflicts on the roadway system.

Examples of access management techniques [Transportation Research Board: Access
Management Manual. 2014] are
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» Locating traffic signals to support signal coordination and efficient traffic
progression over a wide range of traffic conditions,

» Using median treatments to limit the exposure of through traffic and
pedestrians or bicyclists to left-turning vehicles and to provide a refuge for
pedestrians crossing at midblock locations,

» Designing access points to minimize conflicts at the entrance of a site and
support smooth entry and exit at speeds appropriate to the connecting
roadway,

» Providing right- and left-turn deceleration and storage lanes so drivers can
wait safely to complete a turn and turning vehicles do not delay through-
traffic movement,

» Limiting and separating driveways and other access points to major
roadways to reduce the number of potential conflicts and provide drivers
with the time necessary to handle conflicts that do occur,

» Restricting driveways in the vicinity of signalized intersections to reduce
intersection conflicts and crashes,

» Providing an adequate network of local and collector roadways and
promoting internal connections between land uses to reduce the need for
driveway access on major roads and allow vehicles to circulate within
neighborhoods and centers rather than on the arterial system, and

» Providing bicycle and pedestrian connections to maintain the continuity of
non-vehicular pathways and providing more direct connections to transit or
midblock crossing locations.

As more land gets developed along a corridor and traffic increases, the needs for
accessibility increase. As major roadways serve both mobility and access functions
they have the greatest need for access control.

Transportation projects, particularly those that increase capacity or provide access
to new areas, can affect the growth rate and development patterns of those areas.
Land values increase as greater regional accessibility stimulates real estate interest.
Land use changes occur as commercial or industrial users seek locations on arterials
and near highway interchanges and developers of low-density subdivisions build on
nearby land made more accessible to job centers. [TRB. Access Management Manual.
2014].

The following diagram illustrates the dynamic interaction between transportation
and land use.
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Figure 1: Transportation and Land Use Cycle [Source: TDOT]

Access management strives to (a) limit the number of traffic conflicts that occur at
any given location and separate the locations at which conflicts can occur and (b)
minimize speed changes and limit the speed differential between turning vehicles
and through traffic to an acceptable level. [TRB. Access Management Manual. 2014].

Benefits of Access Management

Access management can increase safety and make roads operate more efficiently.
Access control reduces the number and variety of events, while increasing the
spacing of events to which drivers must respond. Studies have shown that access
management can provide significant benefits for traffic operations:

* Roadways with full

access control generally had between 25 and 50 percent

of the accidents per million vehicle miles traveled (VMT) of roads without
access control. [TRB Circular E-C019: Urban Street Symposium. 1999].
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* Increasing the spacing between access points and providing greater
separations of conflicts will reduce the number and variety of events to
which drivers must respond thus reducing the number of accidents.

* Access management treatments increase capacity and can decrease travel
time and delays by 40-60%.

Plan Objectives

Access management provides (or manages) access to land development while
simultaneously preserving the flow of traffic on the surrounding road network in
terms of safety, capacity, and speed [TRB. NCHRP Report 420. Impacts of Access
Management Techniques. 1999].

According to the SR 60 CMA, the proposed actions to implement “Access
Management” are:

* To establish a process for coordinated access permit review and approval
* To develop corridor Access Management Standards

* To develop a Corridor Access Management Plan as part of the comprehensive
plan for Bradley County and the City of Cleveland

* To approve and adopt Corridor Access Management Standards and Corridor
Access Management Plan

Tennessee Law regarding Access Management

Currently, the State of Tennessee does not have access management guidance in
place. TDOT plans to develop an Access Management Guide.

TDOT is currently updating its Manual for Constructing Driveway Entrances on
State Highways. It includes regulations on the construction and design of driveways
on state highway right-of-way.

TDOT encourages local authorities to develop their own access management
regulations governing the construction and design of driveways and intersections.
Local authorities are allowed to develop their own regulations on driveways, but
when connecting to the state highways, they must abide by the TDOT Driveway
Manual. Local standards can be used if they are more stringent than the State’s.
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2. Inventory of the Study Area

2.1 Growth Factors

The City of Cleveland and surrounding Bradley County have grown over the past
decades and are expected to continue to grow. Cleveland’s population was 41,285 at
the 2010 Census [Census Bureau. Quick Facts: Cleveland]. It is estimated that the city
will gain 14,400 new residents by 2035 with the highest rate of growth occurring
from 2010 to 2015. The number of housing units, 17,841 in 2010 could potentially
increase by 6,300. The City of Cleveland will gain an estimated 45% of the projected
growth in Bradley County. The population in Bradley County, which was 98,963 at
the 2010 Census, is estimated to increase to 131,212 by 2035. This should increase
the demand for new homes by 14,000. About 19,000 new jobs are estimated to be
added countywide. [City of Cleveland, Tennessee. Comprehensive Plan. Chapter: Land
Use, P.11].

The 2035 Bradley County Comprehensive Joint Strategic Plan has analyzed the
development capacity of the county and city. The results indicate that Bradley
County has enough capacity for the forecasted growth. However, the City of
Cleveland does not have enough vacant land to accommodate the forecasted growth
without redevelopment or infill development, or without annexing additional land
area. [City of Cleveland, Tennessee. Comprehensive Plan. Chapter: Land Use, P.11].

According to the Cleveland Comprehensive Plan, recent growth has occurred to the
north of downtown Cleveland and throughout Bradley County. Growth has resulted
from the expansion of existing employers as well as from new development. It is
expected that the Volkswagen plant and Amazon distribution center, located in
nearby Chattanooga and Wacker Chemical plant that is currently being built in
northern Bradley County will impact growth in Cleveland and Bradley County.

2.2 Policies affecting Access Management

TDOT’s Highway Entrance Permit Regulations:

TDOT’s “Manual for Constructing Driveway Entrances on State Highways” was
updated in 2015.

This manual states that “access management regulations are necessary in order to
preserve the functional integrity of the State Highway System and to promote the
safe and efficient movement of people and goods while providing reasonable access
to adjoining property owners”.
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Tennessee Code Annotated (TCA) [54-16-103] provides that highway authorities
are authorized to design any controlled-access facility and to regulate, restrict, or
prohibit access to best serve the traffic for which the facility is intended.

In general, “no person may construct a driveway or related encroachment on state
highway right-of-way, including the modification, revision, or change in use of any
existing driveway facilities, without first obtaining a state highway entrance permit”
[TCA 54-5-302]. The property owner, whose property will be accessed by the
driveway or street being built or modified, is responsible for obtaining a highway
entrance permit and fulfilling all associated requirements.

Cleveland Comprehensive Plan “Major Thoroughfare Plan”:

One of the goals of the Major Thoroughfare Plan is to “promote access management
and roadway design which accommodates all users”. It states further that major
thoroughfares need to have limited interruptions in traffic flow. “Access
management standards can be used to maintain adequate levels-of-service on
roadways by managing the frequency and design of access points.” The goal also
states that access management is particularly important along SR 60 among others,
because of its current condition as a commercial corridor with frequent access to
individual properties and since it has the potential for redevelopment.

In the Major Thoroughfare Plan,
minimum right-of-way requirements
were established for functional
classified roads as shown in Table 1.
Right-of-way requirements are to be | Principal Arterial 120
achieved when private development
occurs and/or as part of a planned
roadway improvement.

Table 1: Required Minimum Road Right-of-
Way

Road Type Right-of-Way (feet)

Minor Arterial 80

Urban & Major Collector 70

Minor Collector 50

The Major Thoroughfare Plan of the [ ocal Roads 40-50
City of Cleveland includes some
guidance on Access Management. It
states that those guidelines are
provided as general aids in planning new access points and have been made to
provide optimal intersection spacing in accordance with the access policies of TDOT.
[City of Cleveland, Major Thoroughfare Plan and Recommendations, in: Comprehensive
Plan, Ch.3: Transportation].

Interstate & TDOT Access | Per TDOT standards
Controlled Roadways

10
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Minor Arterial
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Minor / Rural Collector
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Cleveland’s Major Thoroughfare Plan promotes the Complete Streets Approach. A
complete streets approach addresses the needs of bicyclists, pedestrians, transit
users, freight, and motor vehicles for people of all capabilities, including those with
disabilities, children, and older people. The street is divided into the following
zones: frontage zone; pedestrian travel way; buffer zone; on-street parking; bike
facility; and travel lane. The width of each zone depends on the density and type of
land use in the area. [City of Cleveland, Major Thoroughfare Plan and
Recommendations, in: Comprehensive Plan, Ch.3: Transportation]

Cleveland Subdivision Regulations (1997)

Cleveland’s Subdivision regulations state in Ch. 4.05, Restriction of Access: When a
tract fronts an arterial highway, the planning commission may require such lots to
be provided with frontage on a parallel, marginal access road or may require
reverse frontage lots. Leaving a wide buffer of existing vegetation is recommended
and may be required to lessen the effects of nearby heavy traffic.

Cleveland - Zoning Ordinance (1996, changes: 2008)

The zoning ordinance of the City of Cleveland contains sections that provide
guidance on access control.

The following excerpts are from Chapter 6 of the zoning ordinance, “Fencing
Regulations on Limited Access Highways.”

According to the zoning ordinance, the city council can designate some locally-
owned streets as limited access highways, and negotiate with affected property
owners for the right to limit said access.

The driveway regulations contain the following general access requirements:

* A point of access shall not exceed 25 feet in width on lots for residential uses,
and 40 feet in width for nonresidential uses, provided that the point of access
does not exceed 50 percent of the lot frontage.

* Lots less than 150 feet in width shall have only one point of access to any
public street; lots less than 250 feet in width shall have no more than two
points of access on through streets.

* The distance between any two points of access shall be at least 25 feet
measured from edge of pavement to edge of pavement at the right-of-way
line.

* An access point shall be located at least 25 feet from any street intersection
measured from the curb radius tangent point or property line radius point.

*  Where access to a state or federal highway is controlled by regulations other
than those stated herein, the most restrictive regulations shall prevail.

15
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The regulations also contain provisions that driveway entrances should be
constructed so vehicles can safely enter and exit, and that the location of the
driveway does not interfere with traffic.

In the chapter of design standards for streets it is stated that reserve strips
controlling access to streets shall be prohibited except where their control is
definitely placed in the city under conditions approved by the planning commission.

Regarding driveway curb cuts, no one shall cut, build, or maintain a driveway across
a curb or sidewalk without first obtaining a permit from the public works director.
Driveways shall not exceed 35 feet in width at its outer or street edge and when two
or more adjoining driveways are provided for the same property a safety island of
not less than 10 feet in width at its outer or street edge shall be provided.

According to Ch. 3.4.1, joint use driveways and cross access easements shall be
established wherever feasible along arterial streets and major collector streets. The
city may reduce required separation distances of access points provided that joint
access driveways and cross access easements are provided.

The process of approving driveway permits is integrated in the site plan review,
which is done by the City of Cleveland. The Public Works Director is contacted for
new driveway cuts and the City’s Development and Engineering Department
reviews the proposed driveway cuts. The City of Cleveland currently does not
require the property owner to complete a formal driveway permit form and/or pay
a permitted fee for access. The SR 60 Corridor Management Committee
recommended that both the City of Cleveland and Bradley County develop a
driveway permit form similar in format. It was also recommended that all driveway
permit requests be addressed on a coordinated effort between the jurisdiction and
TDOT.

2.3 The Study Area

The study area is a 25-mile segment of State Route 60 in Bradley County. The
section of SR 60 that is part of this study begins at the Tennessee-Georgia state line
and ends at the Hamilton County boundary.

To the south, State Route 60 leads into the state of Georgia and becomes SR 71. State
Route 71 runs to the city of Dalton and becomes US Highway 41, which parallels I-
75 into Atlanta. Into the northern direction, SR 60 continues into Hamilton County,
then into Meigs County, and terminates in the city of Dayton in Rhea County at SR 29
(U.S.27).Itis a 17-mile segment from the Bradley County line to Dayton.

For the purpose of the Access Management planning study, SR 60 has been divided
into six sections as shown in the following table and map. (see Table 2)

16
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Table 2: Study Sections

Section | Road Section Log Mile Length (mi)

L. Georgia State Line to intersection | LM 0 - 8.69 8.69 miles
with Golf Drive

I1. Golf Drive to US 64 bypass. LM 8.69 - 10.96 2.27 miles

IL From US 64 bypass at McGrady Drive | LM 10.96 - 15.01 4.05 miles
to intersection with Parker Street.

V. Intersection with Parker Street to | LM 15.01 - 16.97 1.96 miles
intersection with West Lake Drive

V. From West Lake Drive to intersection | LM 16.97 - 19.89 2.92 miles
with SR 306.

VL From SR 306 to Hamilton County | LM 19.89 - 25.06 5.17 miles
line.

Source: TDOT. TRIMS. 2014

17



State Route 60 Access Management Planning Study

Study Sections of SR 60
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Figure 6: Study Sections of SR 60
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2.4 Functional Classification

Federal functional classification has three basic classification categories to describe
roadways: arterials, collectors, and locals. Arterials are primarily designed for
through movement, while local roads are focused on access to abutting land uses.
Collectors provide intermediate functionality between arterial and local.

There is a basic relationship between
functionally classified highway systems in
serving traffic mobility and land access.
Arterials provide a high level of mobility
and a greater degree of access control,
while local facilities provide a high level of
access to adjacent properties but a low
level of mobility. Collector roadways
provide a balance between mobility and
land access. Figure 7 shows the relationship
of functionally classified highway systems
in serving traffic mobility and land access.
[FHWA. 2012. Flexibility in Highway Design,
Chapter 3: Functional Classification].

Travel

L Arterial
Mobility

Collector

Local

Figure 7: Functional Class and Accessibility

The SR 60 segment varies in its functional classifications. There are three different
functional classifications: Minor Arterial; Freeway/Expressway; Principal Arterial.
The following Table 3 shows the functional classification and adjacent land use.
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Table 3: Functional Classification of SR 60 Sections
Section | Log Mile Functional Class Land Use
0-3.704 Rural Minor Arterial | Rural
l. - - : : :
3704 - 8.62 Urbar'l Minor Fringe (M'lxed Residential
Arterial Commercial)
I 8.62 - 10.96 Urbar'l Minor Fringe (M'lxed Residential
Arterial Commercial)
10.96 - 11.29 Urban Minor Rural
Arterial
M. 11.29-13.82 Commercial
13.82 - 14.67 Urban Freeway/ Rural
Expressway
14.67 - 15.18 Commercial
- Commercial
V. 15.18 - 16.69 Urban Principal
Arterial
16.69 -17.02 Commercial
17.02 - 17.322 Fringe (M'lxed Residential
Vv Urban Principal Commercial)
17.322-17.46 | Arterial Residential
1746 - 19.62 Fringe (M'lxed Residential
Commercial)
VI, 19.62 - 25.06 Urban Principal Rural
Arterial
Source: TDOT. TRIMS. 2015.

From the Georgia state line, SR 60 is classified as a rural minor arterial until it
passes the urban boundary and becomes an urban minor arterial. Continuing on the
U.S. 64 bypass, there is a short section classified as urban minor arterial that
changes into an urban freeway/expressway classification. After the intersection
with Spring Creek Drive it transitions into an urban principal arterial to the
Hamilton County line.

The following map illustrates the functional classification of SR 60.
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2.5 Existing and Future Land Uses along Corridor 60

Land uses vary along SR 60 as the highway transitions from rural to suburban,
urban, and back to rural again. The southern and northern sections of SR 60 are in a
rural setting, whereas the middle section is in the urban area of Cleveland.

Therefore, there is a wide array of land uses

that influence the traffic.

The following table lists existing and future planned land uses by sections.

Table 4: Existing and Future Land Uses

Existing Land Uses

Future Land Uses

Section I.

The land uses along this section are mainly
agricultural, forest, and undeveloped land.

There is some sparse, low-dense residential
development.

There are a few churches, and an elementary school
(Waterville Elementary School) along this section.

This area is planned to remain rural with land
uses such as forest, agriculture, and residential.

Near the state border to Georgia along SR 60 a
future employment area is planned.

Sectio

n Il

Land uses consist of mostly low-dense residential
development.

Along SR 60 is a golf course (Waterville Golf
Course).

Closer to Treasury Drive and McGrady Drive are
commercial and retail development (e.g. Walmart
Supercenter, Walgreens, restaurants, shops, etc.).

The west side of SR 60 is planned to have low to
medium-density single-family housing.

The east side of SR 60 could be reserved for
agriculture, forest and low-dense residential land
uses.

The area around the interchange with U.S. 64
bypass should be medium density community
mixed use.

Section II1.

Most land along SR 60 consists of agricultural
development, forest, and undeveloped acreage.

Some low-dense residential and scattered
commercial development as well as industrial
development.

Industrial development at the interchanges with SR
40 and 20t Street. There are four interchanges on

U.S. 64 bypass at SR 74 (Spring Place Road); a major
interchange at SR 40; Benton Pike and at 20t Street.

Closer to the urban center of Cleveland is new
higher density residential and mixed-use
development (“Spring Creek development”).

The west side of SR 60 should be low-density
residential and high/medium density community
mixed-use development.

The east side of SR 60 could remain for
agricultural, forest and residential uses and
industrial uses as it is currently.

Industrial land uses could be between SR 40 and
20th St, around the interchange with 20t Street,
and the Benton Pike interchange (proximity to
Whirlpool).

In the city center area, medium density single-
family housing is desired along the corridor.
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Section IV,

This section is characterized by urban development
with a mix of land uses.

There is residential development consisting of
single-family homes and multi-family homes.

Aside from some institutional and office
development (e.g. Church of God office complex,
Tennova Healthcare - Cleveland hospital), there are
a variety of commercial development such as retail
stores, restaurants, hardware stores, hotels, etc.

Around the I-75 interchange is the typical
interchange commercial development consisting of
gas stations, restaurants, motels and some offices.

This section is planned to have a mix of land uses
as it is currently since most of the land is
developed and has a designated use.

Land bordering SR 60 is designated for low and
medium density residential uses, medium density
community mixed use and public land uses.

Commercial development will remain in and
around the I-75 interchange.

Section V.

This section is mostly characterized by low-density
residential development. There is access from SR 60
to several residential neighborhoods.

There are churches (Westwood Baptist Church),
schools (Cleveland Middle School; Hopewell
Elementary School) and some sparse retail stores
along this section.

To the east side of SR 60 (north of Ann Ln) is some
commercial development (gas station, etc.).

The desired land uses along this section are
medium density single family residential, and
some land tracts are set aside for commercial
development.

It is planned to extend Paul Huff Parkway across
SR 60 to serve an area set aside for commercial
development.

A new elementary school is planned west of SR 60
north of the bridge over Candies Creek (upper
Section V.)

Section VI.

Along this section are mainly agricultural, forests,
and undeveloped land uses.

Some low-density residential development is along
the corridor.

Along SR 60, some acreage is designated as a
future employment area. An area for future
employment is also set-aside near the Hamilton
County line.

2.6 Roadway Features

State Route 60 has two lanes from the Georgia state line to the Waterville
Elementary School (Section I). Then the highway becomes four lanes until the
intersection with West Lake Drive (Section V). TDOT is currently developing a
highway project to widen SR 60 from two to four lanes from West Lake Drive to SR

306.

23




State Route 60 Access Management Planning Study

Table 5: Roadway Features
Lane Shoulder
Section Log Mile Lanes | width width ROW Sidewalks
0-192 2 12 8 ft. 120 ft. no sidewalks
192-836 |2 12 g_gggg M 1120 | no sidewalks
I
8.36-849 |2 12 2342 o e | 120ft | sidewalks
8.49 -8.69 4 12 2 ft. 120 ft. sidewalks
8.69-10.74 |4 12 2 ft. 120 ft. sidewalks
! 10.74 - 10.96 120 ft. sidewalks
10.96-11.31 | 4 12 10 ft. 150 ft. no sidewalks
11.31-13.39 | 4 12 10 ft. 150 ft. no sidewalks
I 13.39-13.89 | 4 12 2-14 ft. 150 ft. no sidewalks
13.89 - 150 ft; begin sidewalks
1501 4 12 2-20 ft. 86 ft. (LM | @LM 14.67 (Spring
14.67) Creek Blvd.)
oo 4 12 | 220t 86 ft. sidewalks
v 1518-15.75 | 4 12 |2f 80 . sidewalks
15.75-16.97 | 4 12 2-10 ft. 150 ft. no sidewalks
16.97 -17.46 | 4 12 8 ft. 300 ft. no sidewalks
\Y% 17.46-18.35 | 2 12 2-11 ft. 150 ft. no sidewalks
18.35-19.89 | 2 12 11-16 ft. 60 ft. no sidewalks
19.89-21.63 | 2 12 2-4 ft. 60 ft. no sidewalks
v 21.63-25.06 | 2 12 ~ 4 ft. 60 ft. no sidewalks
Source: TDOT. TRIMS. 2014.

The right-of-way (ROW) width varies on SR 60. Regarding Cleveland’s guidelines in
the Major Thoroughfare Plan (see Ch. 2.2), most of the current ROW is within the
recommended guidance. However, there are some sections on which the ROW in
insufficient.

e SectionIV: LM 15.18 - 15.83: The current ROW is 80 ft. and should be 120 ft.
e SectionV: LM 17.46 - 19.62: The current ROW is 60 ft. and should be 120 ft.
e Section VI: LM 19.62 - 25.06: The current ROW is 60 ft. and should be 120 ft.

24



State Route 60 Access Management Planning Study

All those sections are functionally classified as a “principal arterial” and it is
recommended in the Major Thoroughfare Plan to provide for a 120 ft. ROW. This is
subject to change in the future along Section V, which will be widened to four lanes.
The new ROW for the SR 60 project will be about 104 ft.

The width of lanes along SR 60 is the standard 12 feet.

The width of shoulders along SR 60 varies. According to AASHTO’s highway design
guidelines, arterials with sufficient traffic volume to justify the construction of four
lanes also justify the provision of full-width shoulders, which should be at least 8 ft.
On divided arterials with two lanes in each direction, the shoulder should be at least
4 ft. [AASHTO. A Policy on Geometric Design of Highways and Streets. Ch. 7: Rural and
Urban Arterials. 2004].

There are some sections along SR 60 that have insufficient shoulder width. For
example, Section II has two to five ft. shoulders up to the intersection with U.S. 64
bypass. Also the road segment beginning shortly before Spring Creek development
up to Keith Street has two to five ft. shoulders, which is insufficient for a four-lane
principal arterial highway. Insufficient shoulder width is also on the road segment
on Section V; however, this will be improved in TDOT’s widening project.

The shoulder width is shown on the following map.
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2.7 Traffic and Capacity

2.7.1 Traffic Volumes

State Route 60 Access Management Planning Study

The traffic volumes are highest on Section III and IV. Those road segments, which
consist of four lanes, are classified “urban freeway” and “urban principal arterial.”
Beginning on U.S. 64 bypass up to the I-75 ramp, traffic volumes range from 15,631

to 32,420 vehicles per day (VPD).
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Figure 10: Existing Traffic Volumes (AADT)
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In the forecast year of 2034, the AADT increases on most road segments. The traffic
on the U.S. 64 bypass section, which already shows high volumes in the existing year
(26,000 - 32,000 VPD), increases even more, up to 42,418 VPD. Traffic on the
section along the Spring Creek Development is also projected to increase.

- Y [ [T Y

K | Future Traffic Volumes (2034) | \ '&:"
/4
\,.}7

[ "
N,
: =R,
LR
"'\\lli .
Sl N7
P R (PN
A A O
’Q&’ie,'i gy T

Legend x 7/
e 4 364 - 7,300 vpd

7,301 - 10,500 vpd
@ 10,501 - 15,630 vpd
e 15,631 - 26,210 vpd
e 26,211 - 32,420 vpd
Gmmm— 32,421 - 42,418 vpd

3

0 1,7003,400 6,800 Feet
Y T T T T

i [ \ )/

Figure 11: Future Traffic Volumes (AADT) 28




State Route 60 Access Management Planning Study

2.7.2 Traffic Capacity

Level of service (LOS) is a qualitative measure that is used to gauge the operational
performance intersection or roadway segment. There are six levels ranging from
LOS A to LOS F. Each level represents a range of operating conditions as shown in
the following table.

Table 6: Level of Service Descriptions

LOS Traffic Flow Conditions

Motorists are able to travel at free-flow speeds and are almost completely unimpeded
A in their ability to maneuver within the traffic stream. The effects of incidents or point
breakdowns are easily absorbed.

Free-flow speeds are maintained and the ability to maneuver within the traffic stream
is only slightly restricted. The general level of physical and psychological comfort
provided to drivers is still high. The effects of minor incidents and point breakdowns
are still easily absorbed.

Traffic flows at speeds near the free-flow speed. Freedom to maneuver within the
traffic stream is noticeably restricted, and lane changes still require more care and
vigilance on the part of the driver. Minor incidents may still be absorbed, but the local
deterioration in service quality will be significant.

Speeds begin to decline with increasing flows, with density increasing more quickly.
Freedom to maneuver within the traffic stream is seriously limited and drivers
D experience reduced physical and psychological comfort levels. Even minor incidents
can be expected to create queuing because the stream has little space to absorb
disruptions.

Highway is operating at capacity. Operations are highly volatile because there are
virtually no usable gaps within the traffic stream, leaving little room to maneuver. Any
disruption to the traffic stream, such as vehicles entering from propagates throughout
the upstream traffic flow.

F Breakdown or unstable flow.

The following maps show the existing (2013) and future (2034) level of service
along SR 60.
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The analysis of the current level of service indicates that several sections have
capacity issues. The worst LOS is on SR 60 starting after the intersection with Ocoee
Street to Keith Street, which a LOS F. State Route 60 continues with LOS E up to the
[-75 underpass.

The analysis of the future level of service shows that Section III, from SR 74 (Spring
Place Road) interchange to 20t Street interchange has a LOS E and F in the forecast.
The segment of SR 60 from the 20t Street interchange adjacent to the Spring Creek
Development up to the intersection with SR 74 (Ocoee Street) has LOS D in the
existing year and in the forecast. This section has to be monitored for potential
capacity issues. Like the existing LOS also the future LOS is E and F on the section
starting at the intersection of Ocoee Street to the [-75 ramp.

The current and future LOS on Section V is F, since the roadway is two lanes.
However, if the section is widened to four lanes, capacity will improve. According to
TDOT’s Statewide Model, the scenario of four lanes in 2040 would result in the LOS
A and B on the section between West Lake Drive and Paul Huff Parkway, and LOS B
between Paul Huff Parkway and SR 306 (Eureka Road).

Chapter 2.9 will discuss the impacts from current and/or future projects.
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2.7.3 Truck Traffic

There is notable truck traffic on the southern section of SR 60 (Sections I + II) up to
the city limits of Cleveland. The share of multi-unit trucks on traffic ranges between
13% and 24%. This is due to trucks traveling on SR 60 to/from Dalton (GA)
connecting to I-75. Low truck traffic volumes and percentages of truck traffic are
between 1-3% within the city and on the northern part of SR 60. See Figure 14.
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Table 7 sums up truck traffic, level of service, and traffic volumes. It also indicates the first year of deficiency, which is when
LOS becomes D or worse.

Table 7: Traffic Volumes, Truck Traffic, and Level of Service
SuU MU 1st
Sectio Truck | Truck LOS LOS LOS LOS LOS LOS Year AADT AADT
n Log Mile % % 2014 2019 2024 2029 2034 2038 Def. 2013 2034
0-1.92 5 24 B B B B B B N/A 4,000 4,303
1.92-8.36 3 13 B B B C C C N/A 7,300 9,191
' 8.36 -8.49 3 13 D D D D D D 2014 7,300 9,191
8.49 - 8.69 3 13 A A A A A A N/A 7,300 9,569
IL. 8.69 - 10.96 2 9 B B B B B B N/A | 10,500 | 11,615
10.96 - 11.31 1 3 D D D D D D 2014 | 26,210 | 26,210
11.31-13.39 1 2 B C C D D E 2025 | 32,420 | 40,752
i 13.39-13.89 1 2 D D D E E F 2014 | 30,090 | 35,753
13.89 - 15.01 1 3 D D D D D D 2014 | 24,720 | 27,790
15.01-15.18 1 3 D D D D D D 2014 | 24,720 | 27,790
IV. 15.18 - 15.75 1 2 F F F F F F 2014 | 30,020 | 31,581
15.75-16.97 1 3 E E E E E E 2014 | 28,560 | 28,560
16.97 - 17.46 2 1 C C C C C C N/A | 14,350 | 15,406
V. 17.46 - 18.35 2 1 F F F F F F 2014 | 14,350 | 15,406
18.35-19.89 2 1 F F F F F F 2014 | 15,630 | 19,659
19.89 - 21.63 3 1 C D D E E F 2015 8,930 | 11,663
VL 21.63 - 25.06 3 1 A B B B B B N/A 8,930 | 11,663
Source: TDOT. Evaluation of Roadway Efficiency (EVE) Software. 2014.
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2.8 Multi-Modal Transportation System

Public Transportation

Cleveland has public transit provided
by the Cleveland Urban Area Transit
System, which is operated by the
Southeast Tennessee Human
Resource Agency (SETHRA). Buses
run from 6:00 am thru 7:00 pm. There
are five different bus routes (blue;
red; green; orange; gold) that run
through the urban area of Cleveland.
[Cleveland Urban Area Transit System.
2015].

The bus system utilizes SR 60 at some
locations: Two bus stops are located
on McGrady Drive (Section I). Along
Section IV are four bus stops serviced
by three of the five bus routes (gold;
yellow; green). A sidewalk system to
interconnect with transit is lacking in
Section IV where bus stops are
located. Transit benches and transit
shelters are lacking throughout the
system.

Greenway

Cleveland has a greenway along
South Mouse Creek. There are
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Figure 15: Bus Routes in Cleveland

connections to the greenway from SR 60 at Keith Street. The greenway runs from
Willow Street to north of Mohawk Drive through Lee University. It is planned to
extend the greenway to the south from 17t Street to Lee Highway, and to extend to
the north to Stuart Road. The other existing greenway is shown at the northeast
corner of the intersection of Old Tasso Road and Stuart Road.
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Sidewalks

Sidewalks are most consistently provided in the downtown area of Cleveland;
however, the provision of sidewalks is inconsistent for most of the SR 60 route.
Sidewalks are consistently provided on SR 60 shortly before the Cleveland Urban
Boundary (at the Waterville Elementary School) along McGrady Drive, up to the
intersection with SR 60. Then there is a gap of several miles up to the intersection of
25t Street / SR 60 with Spring Creek Drive. New residential and commercial
development will be developed in that area. Sidewalks on both sides of the road are
provided until the intersections with Old 25t Street (southern lane) and Keith
Street (northern lane). Though mixed residential and commercial development
continues along the SR 60 corridor, there is no sidewalk provided. At the
intersection of SR 60 with Keith Street, the sidewalks connect to the greenway
under the state highway overpass.

In a multi-modal access grant proposal (due January 2016), the City of Cleveland
proposes a sidewalk in the SR 60 corridor between Keith Street and Georgetown
Road/ Westside Drive. This project shall connect the end of the existing sidewalk on
Peerless Road and the end of the sidewalk on SR 60 near the intersection of Old 25t
Street.

Consistent sidewalks are desirable for most of SR 60, in particular for Section IV due
to the mixed-use development adjacent to the roadway. Residential and commercial
development consisting of restaurants, retail, hotels, etc. along SR 60 encourages the
provision of sidewalks. The following maps show locations for desired sidewalks.

FHWA recommends in their “Pedbikesafe” guidelines for New Sidewalk/Walkway
installations, to require sidewalks along roadways classified as rural/suburban
highways (ADT > 2,000); suburban highways, major arterials, and minor arterials.
Those classifications apply to SR 60.
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Pedestrian Signals:

The section of SR 60 identified for the Access Management study does not provide
for any pedestrian signals. There are no crosswalks along sections of SR 60 that do
provide sidewalks on both sides. There is a mix of land uses, such as retail,
restaurants, hotels, and residential development that support pedestrian activity.

Pedestrians are forced to cross the street without any sort of traffic control devices,
which creates a tremendous safety problem. An analysis of bicycle and pedestrian
crashes in the Cleveland MPO jurisdiction [Cleveland Area MPO Bicycle and
Pedestrian Plan by RPM Transportation Consultants, 2008] showed pedestrian crash
locations at the intersections of SR 60 with Westside Drive and Ocoee Streets as well
as a bicycle crash location at the intersection of SR 60 with Keith Street. The Bicycle
and Pedestrian Plan from RPM identified several intersections with the need for
pedestrian signals.

The following map (Figure 19) illustrates the greenways and sidewalks and
(inter)sections for which signalized pedestrian crossings are recommended.
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2.9 Projects
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Transportation projects programmed by TDOT on SR 60 are listed in Table 8.

Table 8: Transportation Projects on SR 60

Section Log Mile Location Project Measures
111 LM 13.25 - Interchange at Benton Interchange modification to improve
13.28 Pike safety.
[Phase I: Completed; Project involves signing, pavement
Phase II: Programmed] markings, and guardrail
IV. LM 15.01 - Between Parker Street Landscaping along 1,500 ft. of existing
15.75 and Keith Street median
[Programmed] Project includes removal of concrete
medians and installation of median greens,
installation of a bio-swale and irrigation
system
LM 16.69 SR 60 at the Intersection | Improvements to the intersection of SR 60
of Georgetown Road / with Georgetown Road and Westside
Westside Drive Drive. Measures will include geometric
[Programmed] improvements that will increase capacity
and improve operations at the traffic
signal. Extension of the right-turn lane
SR 60 at I-75 interchange | Improvements to interchanges.
(Exit 25). [Under
Construction]
Northbound ramps: Construction of a dual left turn lane to
provide more storage length
Southbound ramps: Construction of a dual left turn lane to
provide more storage. An additional lane
on the southbound on I-75 ramp to
accommodate the dual left. Signal phasing
changed to a protected only phase.
An exclusive right turn lane from SR 60 to
the southbound I-75 ramp along with
changing the outside through lane to a
through/right shared movement.
LM 17.02 Intersection with Candies | Signal timing adjustments after

Lane/ Ridgeway Drive
[RSAR programmed]

improvements to the SR60/1-75
interchange.
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V. LM 17.20 - West Lake Drive to SR Widening of roadway from two lanes to
20.39 306. four lanes

[Awaiting Federal
funding]

One of the most significant projects in the future is the widening of part of SR 60 to
the west of 1-75. TDOT plans on widening Section V from two to four lanes. This
project begins at the intersection with West Lake Drive and ends at the intersection
with SR 306 (Eureka Road). The project is in the preliminary engineering phase. The
addition of two lanes and a continuous center turn lane will improve current and
forecasted capacity issues on that section.

Other projects in planning stage:

* Pedestrian signal and median refuge island at the intersection of Peerless
Road and SR 60.

* Pedestrian signal at Vista Drive for crossing SR 60.

* Development of scope for a Bicycle and Pedestrian Study, from the greenway
connection east of Keith Street to Candies Lane, west of I-75.

e Extension of Paul Huff Parkway to the west of SR 60.

* Multi-modal access grant application due in January 2016, proposing a
sidewalk in the SR 60 corridor between Keith Street and Georgetown
Road/Westside Drive in a phased project.
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3. Crash Analysis
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Between 2011 and 2013 there have been a total of 1,224 crashes along State Route
60 in Bradley County. Of these, 418 occurred in 2011, 415 in 2012, and 391 in 2013,
indicating that crashes slightly decreased in this three-year time span.

Of the 1,224 crashes, 699
occurred at an
intersection, 459 along a
roadway, 61 at ramps,
three at underpasses and
two at bridges.

Table 9 lists the crashes
by each of the study
sections. It shows that the
four fatal crashes
occurred along the rural
roadway section of SR 60.
Most crashes happened
on Section IV. Though this
section is the shortest
compared to the other
study sections with 1.96
miles, it also is the busiest
regarding access points
and traffic volumes, which
increases the potential for
crashes.

Table 9: Total Crashes Along Sections of State Route 60

Section

Total Crashes

Location of Crash

Section |

(8.69 miles)

59 (1 fatal)

41 Along Roadway

18 At an Intersection

Section II 161 42 Along Roadway
(2.27 miles) 119 At an Intersection
Section III 230 102 Along Roadway
(4.05 miles) 81 At an Intersection
46 Ramp
1 Bridge
Section IV 496 159 Along Roadway
(1.96 miles) 321 At an Intersection
12 Ramp
1 Bridge

3 Underpass

Section V 215 (1 fatal) 69 Along Roadway

(2.92 miles) 143 At an Intersection
3 Ramp

Section VI 63 (2 fatal) 46 Along Roadway

(5.17 miles)

17 At an Intersection

Source: TDOT. TRIMS. 2014.

The following maps show the number of crashes that occurred along SR 60 within
the three-year time period, 2011-2013. A higher number of crashes occurred on
Sections II - V with most along the Section IV segment. High traffic volumes and

denser development adjacent to SR 60 leads to more crashes.
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Figure 20: Crashes on Sections II and III
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The following map indicates sections with crash rates higher than the statewide

average.
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Figure 22: Sections with Crash Rates higher than Statewide Average
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There are three sections on SR 60 with crash rates that are three times higher than
the statewide average and thus qualify for a “Road Safety Audit Review” prepared
by TDOT. All of these sections have been reviewed or are under review by TDOT.
Safety measures have been undertaken by TDOT and several more improvements
are planned.

SR 60 and Benton Pike Interchange:

The crash rate on this section is 6.72, which is 3.8 times higher than the statewide
average (1.77 for an urban highway, four lanes or more lanes and divided).

A Road Safety Audit Review (RSAR) was completed in December 2014 for SR 60 at
Benton Pike, LM 13.25 to LM 13.28. Phase I of the improvements has been
completed, which included the installation of signs, pavement markings, and
guardrail. Phase II is programmed and currently in the NEPA phase. Phase II
measures will include realigning the SR 60 northbound off ramp to Benton Pike as
well as the southbound on ramp from Benton Pike and lengthening the deceleration
lanes.

LM 13.19-13.32

Crash Rate: 6.72 (3.8 x higher
than statewide average)

Figure 23: Benton Pike Interchanges
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SR 60: Westside Drive to Candies Lane

The crash rates along the I-75 interchange sections are more than three times
higher than the statewide average of 2.466 (urban highway; four or more lanes with
turning lane).

TDOT is undertaking improvements to the intersection of SR 60 with Georgetown
Road/ Westside Drive and the I-75 interchanges. There have been intersection
capacity and traffic operation issues identified along that section. Intersection
turning movement counts were conducted and traffic operations at each
intersection have been analyzed. Intersection capacity is severely restricted by
control delay at the Georgetown Road/ Westside Drive intersection.

LM 16.87-17.01

Crash Rate: 19.94 (8.1 higher
than statewide average)

1 Crash Rate: 13.37 (5.4 higher
than statewide average)

Figure 24: High Crash Rate Sections at the I-75 Interchanges

Geometric improvements are to be made to Georgetown Road and Westside Drive
that will increase capacity and improve operations at the traffic signal. In addition,
the right turn lane will be extended to approximately 340 ft.

For the SR 60 at I-75 northbound ramps a dual left turn lane providing more storage
length (390 ft.) is planned. The right turn lane storage would increase to 275 ft. As a
consequence, intersection capacity will improve.
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The [-75 southbound ramps operate at a LOS D at certain times. A dual left turn lane
has been proposed providing a total storage length of 480 ft. The southbound I-75
on ramp will require an additional lane to accommodate the dual left. With the dual
left, signal phasing should be changed from protected/permitted to a protected only
phase. Also, an exclusive right turn lane from SR 60 to the southbound I-75 ramp
will be built along with changing the outside through lane to a through/ right-
shared movement. [TDOT. Technical Report. State Route 60, Westside Drive to
Candies Lane. 2013].

The intersection of SR 60 with Candies Lane/ Ridgeway Drive (LM 17.02) is
programmed for a RSAR. The RSAR is currently on hold, awaiting the completion of
the adjacent I-75 interchange project after which the project investigation will
resume to evaluate traffic in its new configuration.

TDOT’s vicinity map illustrates the project location for the above-mentioned
improvements.

L —
PROJECT LOCATION X

Figure 25: TDOT's Vicinity Map of Project Location
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4. Analysis of Access Control on SR 60

4.1 Access Management Measures: Existing and Desired

Access management along SR 60 is discussed in Table 10 by listing current and
desired access management conditions.

Table 10: Existing Access Management Measures and Objectives

Section | Access Current Accessibility Conditions Access Management Objectives
Control
L None Sparse development and few Preserve existing access points
firlveways accessing SR 60. Potential Minimize individual driveway cuts
issue could be direct access of
elementary school onto highway Restrict driveway access to SR 60
(without management measures).
I1. None Mostly residential collector roads Minimize individual driveways
accessing SR 60 for providing access accessing SR 60
to neighborhoods. Encourage residential development
Treasury Drive provides access to with driveways accessing local roads
Walmart (no conflicts). Consider shared driveways for
Several driveways along McGrady commercial development
Drive pose potential conflicts with
accessing SR 60.
IL Partial Few roads or driveways have access APD 40 is classified as expressway/
Access to this section of SR 60, as there are freeway and should not be accessed
Control on | several major interchanges that allow | by driveways or local roads
U.S. 64 access to development adjoining the .
. Access should be limited to
bypass highway. interchanges onl
(APD 40) § y

Two areas: After the intersection with
McGrady Drive and between the
interchanges with SR 74 and SR 40
[LM 11.81-11.94] there are several
individual driveways accessing SR 60
from commercial buildings

Four-lane divided highway with
mostly continuous green median.

There are some median openings.

At Spring Creek Development, roads
and driveways access SR 60; for all are
median-left turn lanes provided.

No median openings permitted
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V.

None

Lots of retail and commercial
development with driveways
accessing SR 60. Driveway cuts in
short distances apart.

Residential development with
individual driveways accessing SR 60
(between Ocoee Street and Keith
Street).

Between Keith Street and I-75 are
wide shoulders on both sides that
provide additional capacity for the
road and turning movements.

Raised curb island in the middle
provides separation.

Median left turn lanes provided for
access to commercial/retail
development.

Landscaped median between Keith
Street to near Guthrie Street

Plan no additional driveway cuts

Desired consistency of pedestrian
ways and connection to greenway

Desired provision of crosswalks

None

This section will be widened from two
to four lanes with a continuous center
turn lane and will provide for
additional capacity.

Local roads access residential
neighborhoods. Some houses have
individual driveways accessing SR 60.

Currently one lane in each direction
and a continuous center turning lane
for most sections (narrow shoulders
for most sections).

Additional access to existing
elementary school has been requested

Minimize individual driveways
accessing SR 60

Encourage residential development
with driveways accessing local roads

Consider shared driveways for
commercial development

VL

None

Rural setting and low dense
residential development along SR 60.

Some residential driveways access SR
60.

Limit individual driveways accessing
the highway

Encourage residential development
with driveways accessing local roads

Besides Section III (U.S. 64 bypass), which is mostly access controlled, there is no
enforced access control on SR 60. Along most of SR 60 are many, closely spaced
driveways access the highway from adjacent residential and commercial

developments (see next chapter on “Access Spacing”).

Some common access control treatments are used on sections of SR 60.
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As Section II becomes a four-lane
highway, it has a continuous two-
way left-turn lane (TWLTL) in the
center, providing access to local
roads and properties accessing SR
60.

Figure 26: Section II

On Section IV, which is a busy four-
lane road segment with many
access points, raised medians with
access cuts are provided to control
access of turning vehicles to the
other roadside. Raised medians
are also implemented at signalized
intersections.

Between Keith Street and Guthrie
Street the raised median becomes
wider with less access cuts and is
attractively landscaped. It is
planned to continue landscaping
the median between Keith Street
and Parker Street.

Figure 28: Landscaped Median on Section IV
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4.2 Access Spacing
4.2.1 Spacing of Access Points

The spacing of access points, medians, and signalized intersections are critical
elements of access management impacting traffic operations and traffic safety. Each
access point causes conflicts and friction into the traffic stream. With more conflicts
comes a higher potential for crashes, and the friction results into longer travel times
and greater delay. At high traffic volumes, the gaps between successive vehicles are
short and a driver has little opportunity to reduce the gap with a preceding vehicle.
A vehicle turning from a through-traffic lane can cause following vehicles to break,
causing rear-end and lane-change crashes.

Studies show that the number of accidents rises as the access point density
increases. For example, doubling the access frequency from 10 to 20 access points
per mile would increase accident rates by 40%. It has been shown that roadways
with full access control generally had between 25% and 50% of the accidents per
million vehicle miles traveled of roads without access control. [TRB Circular E-C019:
Urban Street Symposium. Urbitran Associates: Access Spacing and Traffic Safety.
1999]

Table 11 illustrates crash rates for unsignalized access connection spacing.

Table 11: Relative Crash Rates for Unsignalized Access Connection
Spacing
Unsignalized Access . .

Points per Mile* Average Spacing** (ft) Relative Crash Rate
10 1,056 1.0
20 528 1.4
30 352 1.8
40 264 21
50 211 2.4
60 176 3.0
70 151 3.5
* Total access connections on both sides of the roadway.
** Average spacing between access connections on the same side of the
roadway.
Source: TRB. Access Management Manual. 2014.

Spacing requirements generally apply to new developments and redevelopments
and they do not have to be consistent with existing access characteristics. Access
management policies can be implemented to improve access spacing and design as
abutting properties are redeveloped.
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A roadway intended primarily to serve traffic movement (i.e. principal arterial) will
have fewer access connections and longer access spacing than a roadway with
greater access function (i.e. collector).

Street Spacing

Capacity at an intersection of two major urban arterials ultimately can become a
problem as an area develops and traffic volumes increase. For example, with a -
mile signal spacing interval, major urban arterials would be spaced one mile apart,
allowing continuous minor arterial or collector streets to be located between the
arterials.

Signal Spacing

Increased spacing of signalized intersections can produce major improvements in
traffic flow and safety, resulting in reduced congestions and fewer crashes. Optimal
signal spacing depends on traffic speeds, volumes, and directional distribution.
Generally, signal spacing of at least 0.5 miles is recommended.

Long and uniform signal spacing allow timing plans that can efficiently
accommodate varying traffic conditions during peak and off-peak periods as well as
adoption of control system. Therefore, selecting a long and uniform signalized
intersection spacing is an essential element in establishing access spacing standards.

Signal spacing has a direct effect on roadway efficiency. For example, %2-mile signal
spacing could reduce vehicle-hours of delay by over 60% and vehicle-hours of travel
by over 50%, compared with signals at %-mile intervals. Several studies have found
that accident rates increased as signalized access density increased. [TRB Circular E-
C019: Urban Street Symposium. Urbitran Associates: Access Spacing and Traffic Safety.
1999]

4.2.2 Access Points on State Route 60

Section I: There are many access
points along the SR 60 corridor.
There are many residential
driveways accessing the road in the
rural areas, often spaced closely
together.

Figure 29: Stretch of Section I
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