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EXECUTIVE SUMMARY
In 2011, the City of Murfreesboro initiated the development of the Greenways, Blueways, and
Bikeways Master Plan to help identify and coordinate implementable improvements in
recreation and non-motorized transportation over the next 25 years. This plan represents a joint
effort of the associated City Departments which oversee the planning, design, and maintenance
of these facilities working closely with a Study Advisory Committee consisting of various local
stakeholder interests. It has also been developed around the input of Murfreesboro’s residents,
who contributed to the ideals of the plan on two separate occasions.
The full plan consists of a plan overview document supported by five (5) separate technical
memorandums as summarized below:
Plan Overview: A condensed version of the full plan documentation which provides interested
readers the key facets of the plan as well as its primary recommendations.
Technical Memorandum #1: Refined Plan Objectives. These objectives speak to the
outcomes of the plan, but are really deeper reflections of what stakeholders in Murfreesboro
envision for the greenways, blueways, and bikeways network as it is further developed over the
planning horizon.
Technical Memorandum #2: Existing Conditions. Summarizes planning documents and
policies that are pertinent to the plan and that are currently in place. It also summarizes an
evaluation of the existing infrastructure located within the City and the urban growth boundary.
Technical Memorandum #3: Capital Improvement Needs. Presents the physical, capital
improvement needs that have been identified through the development of the plan. Project
maps, general project descriptions, phasing recommendations, and potential costs and funding
resources are presented here.
Technical Memorandum #4: User Design Guide. Defines the desirable standards for
construction of the City’s greenways, blueways, and bikeways network. These design guidelines
are intended to function as a reference for local government, engineers, planners, and others
who make decisions that affect bicycle and pedestrian travel in Murfreesboro. These guidelines
are intended to be used in conjunction with and as a supplement to existing local, state, and
national construction standards.
Technical Memorandum #5: Plan Implementation. The focus here is on policies and
programs which have been used in other communities and which may be applicable in
Murfreesboro to increase greenway, blueway, and bikeway use. Such policies and programs
promote bicycling and walking, educate users and potential users, and set standards to provide
well designed facilities for non-motorized travel and recreation.
The participant-formed objectives of this plan find common ground in two emphasis areas of
contemporary American cities: health/recreation and transportation. The advantages gained by
communities that have comprehensive, safe, and well maintained facilities for recreation and
transportation are immense. In the development of this plan and in its implementation in the
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years ahead, the question should continually be asked, “how will our actions progress one or
more of these objectives to the advantage of Murfreesboro?”
The combination of a growing Murfreesboro creating development opportunities for greenway,
blueway, and bikeway infrastructure, more residents requiring additional recreation outlets and
transportation options, and the City’s desire to provide a leading quality of life for existing and
future residents of middle Tennessee has prompted the need for this master plan.
A total of 67 miles of off-road trails and 24 new trailheads have been recommended for
development over the next 25 years. The routes focus on improving connectivity between large
community parks, neighborhoods and commercial areas and on providing trails to currently
underserved segments of the
Type of Recommended Facility
Length (miles)
population. Over 100 miles of bicycle
facilities and designations are also
Greenways and Greenway Connectors
67.3
proposed as part of the plan. These
are aimed at making critical
Multi-Use Paths
36.3
connections to key destinations and
allowing more users to experience
Bicycle Lanes
20.2
the greenway network without driving
to it. Lastly, 14 blueways access
Bicycle Routes
50.0
locations are recommended on all
three forks of the Stones River in and
TOTAL
173.8
around Murfreesboro in addition to
the seven public access locations that currently exist.
Murfreesboro has taken the first step in addressing the pedestrian needs of its citizens by
developing this plan. Progressive cities across the nation have long realized the close ties to
economic development of their city and the quality of life offered. Our neighboring city Nashville
recognizes the benefits of greenways and says in their published materials, “it seems difficult to
conceive of a more efficient way to accomplish so many desirable objectives. And
accomplishing these goals is essential to Nashville’s economic development. Unless growth is
balanced with protection of the natural resources that contribute to our quality of life, it risks
being counterproductive.” The balance between work and play is essential to the future growth
of Murfreesboro.
This is an important plan and an achievable goal. Murfreesboro’s growth is both an opportunity
to develop high quality infrastructure such as is proposed as well as a call to responsibility for
City leaders to continue to provide the quality of life that Murfreesboro has become known for.
Stretched budgets, ever-competitive federal funding, and other priorities and obligations of the
city will present challenges to the fulfillment of the plan. However, remaining flexible in
implementation, looking for opportunities for plan advancement as part of other projects, and
engaging in non-infrastructure activities (policies and programs) will allow the City to continue to
make tremendous strides over the next 25 years.
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OUR NEEDS
Need for a Plan
The City of Murfreesboro has
a popula on of nearly 110,000
residents making it the sixth largest
city in the State of Tennessee. Its
popula on growth has far exceeded
na onal averages and therefore has
required the city to be very proac ve
about development and how it occurs.
Murfreesboro has developed policies
related to sidewalks, water quality,
subdivision development, street
construc on and zoning ordinances
with overlay districts protec ng
areas of historic significance and with
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specific design intents. These policies
are all geared toward providing the
best possible community and quality
of life for residents of Murfreesboro.
Murfreesboro also has some of
the best public recrea on facili es
in Tennessee. These facili es have
resulted in the a rac on of many
large-scale compe ve spor ng
events while at the same me
providing first class facili es to
residents.

The combina on of a growing
community crea ng development
opportuni es for greenway, blueway,
and bikeway infrastructure, more
residents requiring addi onal
recrea on outlets and transporta on
op ons, and the City’s desire to
provide a leading quality of life for
exis ng and future residents of middle
Tennessee has prompted the need for
this master plan.
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The Objectives
These locally-developed objec ves
of the plan speak to the outcomes of
this document, but are really deeper
reflec ons of what stakeholders in
Murfreesboro envision for the actual greenway, blueway, and bikeway
system as it is further developed over
the planning horizon. As such, these
objec ves should be used to rou nely
gauge not only the development of the
master plan, but to act as benchmarks
as various facets of the plan are considered and undertaken in the future.
These par cipant-formed objec ves
find common ground in two emphasis areas of contemporary American
Promote the increased usci es: health/recrea on and transage of exis ng greenways and
blueways and the construc on of new porta on. The advantages gained by
greenways and blueways access points communi es that have comprehenby iden fying personal and community sive, safe, and well maintained facilies for recrea on and transporta on
needs and benefits rela ng to quality
of life, health, economics, and sustainPlan Development
ability.

The objec ves are:

1.
2.

Present strategies leading
toward a transforma onal attude of Murfreesboro’s residents and
workers in which ac ve transportaon (transporta on by walking or by
bicycle) is regarded as a viable travel
op on for all.

3.

Assist City staﬀ involved in facility planning and construc on
through the determina on of future
greenway and blueway routes which
can be pursued through capital budge ng as well as private development
processes. This may include facili es
constructed as part of the renovaon of current infrastructure (street
renova ons) as well as through new
roadway development.

4.

Iden fy leverages of exis ng,
emerging, and poten al resources (funding, programs, policies,
etc.) toward a coopera ve approach
in eleva ng Murfreesboro’s greenway,
blueway, and bikeway system.

Master Plan Overview

Murfreesboro’s Greenways, Blueways,
and Bikeways Master Plan is a joint effort of the associated City Departments
which oversee the planning, design,
and maintenance of these facili es. The
study was developed by means of a
Study Advisory Commi ee (SAC) mee ng
approximately bi-monthly through the
course of a year. SAC members represented the following interests:
System Users
City of Murfreesboro
Parks and Recrea on Department
Parks and Recrea on Commission
Transporta on Department
Planning Department
Planning Commission
Greenway Projects Commi ee
Urban Environment Department
Legal Department
MTSU
Environmental Educa on
Biology

are immense. In the development of
this plan and in its implementa on in
the years ahead, the ques on should
con nually be asked, “how will our
ac ons progress one or more of these
objec ves to the advantage of Murfreesboro?”
At the outset of the plan development,
mul ple interviews were held with key
stakeholders. The following stakeholder
groups were included in the interviews:
Murfreesboro City Schools
MTSU
Friends of the Greenway
Stones River Watershed Associa on
Tennessee Trails Associa on
City Administra on
City Transporta on
City Parks
City Planning
County Planning
Town of Smyrna Planning
Town of Smyrna Parks and Recrea on
The development of the plan also
included two public mee ngs designed
for input into the planning process at the
outset and preliminary recommendaons phases of the plan’s development.
A formal public review period and public
hearing also preceeded the City’s adopon of this plan.
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Existing Conditions
The City of Murfreesboro has 12-miles
of paved asphalt trails located along
the Stones River and Lytle Creek.
There are 11 oﬃcial trailheads that
provide access to residents from various vantage points along the route
and many historic points of interest
and parks are connected by the trail.
Recrea on opportuni es for paddle
sports within the City of Murfreesboro
exist along the East, West, and Middle
forks of the Stones River. The Middle
Fork of the Stones River is approximately 19.8 miles long and joins the
West Fork near Highway 99. The West
Fork flows for 39.1 miles converging with the East Fork on the North
side of Murfreesboro where the river
then flows into J. Percy Priest Lake.
Dams exist along each segment of the
Stones River altering flow and requiring short portages for con nuous
paddling along the river.
In order to assess the current condions of Murfreesboro’s on-street
bikeways network, a comprehensive
inventory and analysis was completed.
The inventory included all major
roadways as iden fied by the City’s
func onal classifica on designa on,
including major arterials, minor arterials, commercial collectors, community
collectors, residen al collectors, and
residen al sub collectors. In total, 311
miles of roadways within Murfreesboro’s Urban Growth Boundary were
inventoried to document roadway
condi ons as well as the presence of
sidewalks and related a ributes.
Currently, there are approximately
21.7 miles of bike lanes and 7.0 miles
of signed bike routes within the study
area. All of the bike lane miles and
66% of the bike route miles are within
the city limits.
A bicycle level of service (BLOS) analysis was used to determine the current
suitability of streets within the urban
growth boundary area. The BLOS
Page O - 4

12 miles of exisƟng greenways link several key recreaƟon and historic sites.

ranges from most suitable (BLOS A) to least suitable (BLOS F) based on roadway
condi ons (number of lanes, roadway speed, traﬃc volume, pavement width,
and shoulder width, etc.).
Among other findings,
the BLOS analysis shows
that there may be an opportunity to implement
more formal bicycling
infrastructure and designa on with li le actual
construc on.

BLOS breakdown for streets within the urban growth
boundary area.
BLOS
A
B
C
D
E
F
TOTAL

Miles
121
24
69
70
0
27
311
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Based on naƟonal trip-making averages, Murfreesboro’s land
use is such that over 60,000 daily walking and biking trips
could be realized if adequate infrastructure were in place.

Determining What’s Needed
Data collec on and engineering analysis is one
component of the needs assessment, but what
really ma ers is what the users of the system
think. The real strategy for Murfreesboro’s
greenways, blueways, and bikeways plan came
from residents when asked to rank several
important evalua on cri eria for the future
projects found in this plan.
• Project adds to overall length of greenway
system
• Project provides connec ons to des na ons
(neighborhoods, shopping, schools, parks,
etc.)
• Project retrofits existing substandard facility
(ex. widen an exis ng
greenway)
To give local planners, engineers, and
Parks staﬀ a decision tool that helps
to visualize the real need for walking
and biking facili es within the study
area, a demand intensity map was
produced. At the macro level, this is
a regional bike and pedestrian model
that incorporates the en rety of the
transporta on planning area of the
Murfreesboro region. Aside from the
scope of the model’s planning area,
however, this procedure is very much
a microscopic one, producing a parcellevel analysis fit for walking and biking
trips.

torized transporta on
ac vity in an area and
to help predict where
transporta on investments will have the
greatest impact.

• Project is especially likely to have high usage
(in a high demand area – from model)
• Project is inexpensive, limited in scope, and/
or has li le environmental impact
• Project links other recrea onal opportuni es
(parks, blueways, etc.)

6 0 .0 %

5 0 .0 %

4 0 .0 %

3 0 .0 %

2 0 .0 %

P u b lic

1 0 .0 %

This analysis is developed by using
each parcel’s demographic informaon and proximity to other land uses
to predict how many walking and/or
cycling trips the parcel will likely
generate under ideal condi ons. This
informa on can be used to help understand the propensity for non-moMaster Plan Overview

0 .0 %

A d viso ry
C o m m itte e

Based on local feedback, a
system is desired which will (1)
make connecƟons (especially
to other recreaƟon sites) and
(2) yield greenway length.
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OUR PLAN

Infrastructure Recommendations
Over the last 20 years, the City of
Murfreesboro has developed a high
quality greenway system that extends
for over 12 miles, making it a leader
in the state for its quality of oﬀ-road
facili es. The GBB Master Plan was
ini ated to provide the City with the
tools to con nue the momentum of
the bike and pedestrian network and
to provide a road map for the next 25
years.
Taking advantage of the river and
stream network found throughout the
City and Rutherford County, a blue-
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way component was also added to
the master plan to provide improved
water recrea on opportuni es for the
system. With a public input process
that included an Advisory Commi ee
of city staﬀ and ci zens and open public forums that allowed for the general
public to give input, a master plan was
developed with recommenda ons
for the next 25 years. These recommenda ons take into account the
priori es iden fied in the public input
process and reflect those projects that
provide the highest benefit for the
residents of Murfreesboro.

The proposed improvements have
been iden fied as a result of an
analysis of the exis ng infrastructure
condi ons and an iden fica on of the
needs within Murfreesboro for nonmotorized transporta on and recrea on as iden fied through technical
analyses and local stakeholder and
public input. Successful implementaon of the greenways, blueways, and
bikeways master plan will address
the primary needs of this type of
infrastructure through the planning
horizon.

Murfreesboro Greenways, Blueways, and Bikeways Master Plan

Facility Types
The intent of the recommended capital projects of the master plan is to iden fy corridor level facili es, not necessarily to iden fy specific rou ng (for oﬀ-road improvements) or design-level details. These specific details are expected to
follow this plan as certain projects move into the implementa on stages including project design. General project types
recommended in this master plan are:

Greenway:
A typical 10’ – 16’ wide paved oﬀ-street path generally
following an established water course and having few or
no at-grade crossings of roadways. Murfreesboro’s exis ng
greenway facili es are examples.

Greenway Connector:
A paved oﬀ-street path that usually serves to connect
specific proper es to a greenway. Usually planned on public
or ins tu onal proper es, an 8’ – 12’ width is expected.
At-grade street crossings will be required, and must be designed appropriately as the project is implemented.

MulƟ-Use Path:

Constructed within the right-of-way of a roadway, this 8’
– 12’ paved path is ideally separated from the edge of the
road by at least 5’. Where curb-and-gu er is used and rightof-way is constrained, the path may be constructed without
a buﬀer to resemble a wide sidewalk. At-grade street crossings (signalized and unsignalized) are common.

Bike Lane:
A signed, dedicated lane for cyclists on the roadway having
a minimum width of 4’. Modifica ons to the tradi onal bike
lane including buﬀered bike lanes and cycle tracks should be
considered in the project’s design phase.

Bike Route:
A signed route (some mes including pavement markings) for
bicycle use but with no dedicated infrastructure. Examples
may be roads with wide shoulders, striped shared lanes
(“sharrows”), or low-speed, low-volume streets.

Master Plan Overview

Page O - 7

Page O - 8

Murfreesboro Greenways, Blueways, and Bikeways Master Plan

Master Plan Overview

Page O - 9

Page O - 10

Murfreesboro Greenways, Blueways, and Bikeways Master Plan

Master Plan Overview

Page O - 11

Greenways
Project
ID

From

To

Distance
(mi)

Addi onal Informa on

G1

Cherry Lane

Walter Hill Park

1.76

G2

Walter Hill Park

Twin Oak Dr

8.91

G3

Middle Tennessee Blvd

Urban Growth Boundary

7.96

G4

Greenway (exis ng
- Barfield Rd)

Urban Growth Boundary

11.61

Via Middle Fork of Stones River.

G5

Greenway (exis ng
- Barfield Rd)

Urban Growth Boundary

8.98

"Via Stones River, along Barfield-Crescent Park."

G6

Veterans Pkwy

Urban Growth Boundary

12.57

Via Overall Creek

G7

Thompson Lane

Overall Creek Greenway
(proposed - G 6)

5.19

G8

Greenway (exis ng
- Cannonsburg)

Discovery Center

0.47

Requires crossing at S. Church

Distance
(mi)

Addi onal Informa on

Greenway Connectors
Project
ID

From

To

GC 1

Veterans Pkwy (prop)

Greenway (prop)

0.38

GC 2

Siegel schools campus

Greenway (prop)

1.36

Connects Siegel schools, Miller Coliseum, and Siegel Park.

GC 3

Madison Ave

Greenway (prop)

0.75

Connects Madison Ave bike lanes to greenway via easement on MTSU and water
treatment plant property.

GC 4

Northfield Blvd

Madison Ave

2.31

Part of major north-south connector route via airport property easement. May
include short spur trails to SportsCom and MTCS.

GC 5

Rutherford Blvd

Greenway (prop)

0.67

Part of eﬀort to link MTSU to future greenway via trails (via Rutherford Blvd MUP).
May include spur trail to Oakland HS.

GC 6

Halls Hill Pk

Greenway (prop)

0.78

Connec on to Daniel McKee school via apparent exis ng u lity corridor.

GC 7

Vine St

Greenway (exist)

0.14

Urban GC enhancing downtown greenway access.

GC 8

Wilderness Sta on

Greenway (prop)

2.19

Poten al for landmark bridge over Shelbyville Pk near quarry (included in cost).

GC 9

Blackman schools
campus

Greenway (prop)

1.05

GC 10

River Rock Blvd

Greenway (exist)

0.21

Bridge to greenway on old raquet club property

MulƟ-Use Paths
Project
ID

Route

From

To

Distance
(mi)

Addi onal Informa on

MUP 1

Veterans Parkway

Barfield-Crescent Park

Greenway Connector (prop)

12.2

MUP 2

Cherry Lane

Siegel Park

Greenway (prop)

4

To be designed as part of Cherry Lane extension.
ROW limita ons may require use of alterna ve facility
type.

MUP 3

Sulphur Springs Rd

Cherry Lane

Thompson Lane

1.53

To be designed as part of future Sulphur Springs Rd
improvements.

MUP 4

Medical Center Pkwy

Conference Center Dr

Greenway (exist)

2.34

Retrofit on north side of Medical Center Pkwy.

MUP 5

Old Fort Pkwy

Salem Rd

Mall Circle Dr

0.49

On north side of Old Fort Pkwy only.

MUP 6

Molloy Lane

Middle Tennessee Blvd

Greenway (exist)

0.83

MUP 7

Kirkwood Ave

Middle Tennessee Blvd

Discovery Center

0.75

MUP 8

Rutherford Blvd

Church St

Northfield Blvd

6.6

MUP 9

Joe B Jackson Pkwy

East of I-24

John Bragg Hwy

7.57
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Poten al connec on for Discovery Center to
Bellwood Elementary to greenway (proposed).
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Bike Lanes
Project
ID

Route

From

To

Distance
(mi)

Addi onal Informa on

BL 1

Medical Center Pkwy

Manson Pk

Conference Center Dr

0.75

Retrofit bike lanes through I-24 interchange

BL 2

Seigel Rd/
Ba leground Dr

Marymont Dr

Thompson Ln

1.92

Includes new bike/ped only connec on at
Ba leground dead end.

BL 3

Madison Ave

Dead End

Thompson Ln

0.69

Stripe only

BL 4

Haynes Dr

Thompson Ln

Memorial Blvd

2.39

BL 5

Peconic Pl/ Howell Dr

Alexander Blvd

Osborne Ln

0.27

Stripe only

BL 6

Alexander Blvd/ N
Tennessee Blvd

Northfield Blvd

Dejarne e Ln

1.32

Stripe only

BL 7

Middle Tennessee
Blvd/ N Tennessee
Blvd

Main St

Northfield Blvd

2.02

BL 8

Highland Ave

Clark Blvd

Northfield Blvd

0.39

Stripe only

BL 9

Greenland Dr

Highland Ave

Middle Tennessee Blvd

0.8

Stripe only

BL 10

Main St

Maney Ave

Middle Tennessee Blvd

0.82

BL 11

Vine St

Greenway Connector
(prop)

Maney Ave

0.48

BL 12

Jones Blvd

Medical Center Pkwy

Northfield Blvd

1.33

BL 13

Broad St

Thompson Ln

Greenway (exist)

2.65

Construct as part of future Broad St improvements.

BL 14

Mall Circle Dr

Robert Rose Dr

Old Fort Pkwy

0.63

Restripe exis ng 3-lane sec on.

Stripe only

BL 15

River Rock Blvd

Cason Ln

Greenway Connector (prop)

0.8

Restripe exis ng 3-lane sec on.

BL 16

Cason Trl

Dead End

Cason Ln

1.07

Stripe only

BL 17

Joe B Jackson Pkwy

Shelbyville Hwy

Mul -Use Path (prop)

0.87

BL 18

Salem Rd

Bridge Ave

Old Fort Pkwy

0.28

BL 19

Mercury Blvd

Broad St

Middle Tennessee Blvd

0.69

BL 20

Bradyville Pk

Broad St

Rutherford Blvd

1.33

Addi onal 0.8 mile bike lane from Middle Tennessee
Blvd to Minerva Dr already exists

Addi onal Informa on

Bike Routes
Project
ID

Route

From

To

Distance
(mi)

BR 1

Broad St

Urban Growth Boundary

Thompson Lane

1.73

BR 2

Clark Blvd/
Ba leground Dr

Broad St

Marymont Dr

1.55

BR 3

Lebanon Pk

Urban Growth Boundary

Thompson Lane

1.81

BR 4

Thompson Ln

Lebanon Pk

Lascassas Pk

3.13

BR 5

Osborne Ln

Memorial Blvd

Emery Rd

2.22

BR 6

Lascassas Pk

Urban Growth Boundary

Middle Tennessee Blvd

6.28

BR 7

Halls Hill Pk

Urban Growth Boundary

Champion Way

4.2

BR 8

Highland Ave

Dead End

Clark Blvd

1.67

BR 9

Jones Blvd/Ridgely Rd

Broad St

Medical Center Pkwy

0.32

BR 10

Maney Ave

Broad St

Main St

0.4

BR 11

Broad St/Manchester
Pk

Middle Tennessee Blvd

Urban Growth Boundary

4.93

BR 12

Shelbyville Pk

Veterans Pkwy

Urban Growth Boundary

2.71

BR 13

Lynnford Dr

Barfield-Crescent Park

Joe B Jackson Pkwy

0.61

BR 14

Unfinished Road

Barfield Rd

Cason Ln

0.7

BR 15

Cason Ln

Veterans Pkwy

Salem Rd

1.74

BR 16

Salem Rd

Urban Growth Boundary

Bridge Ave

6.45

BR 17

Old Fort Pkwy

Urban Growth Boundary

Cason Ln

9.13

BR 18

Bradyville Pk

Rutherford Blvd

Joe B Jackson Ext (prop)

3.0

Master Plan Overview

Includes new bike/ped only connec on to Mercury
Blvd.
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Greenway
Recommendations

Bikeway
Recommendations

The City of Murfreesboro maintains an inA total of 67 miles of oﬀ-road trails
ventory of roadway classifica ons for all
and 24 new trailheads have been
roads in the city, as determined by the Major
recommended for development over
the next 25 years. The routes focus on Thoroughfare Plan. This roadway classificaon lis ng, as well as the exis ng greenway
improving connec vity between large
community parks, neighborhoods and network, was used as the basis for making
bikeway enhancement recommenda ons.
commercial areas and on providing
On-road bikeway improvements are limited to
trails to currently underserved segthe rights-of-way of certain func onally clasments of the popula on. In conjuncsified streets (major arterials, minor arterials,
on with bike lanes and mul -use
commercial collectors, community collectors,
paths, the proposed greenways begin
to provide a system that encompasses residen al collectors, and residen al sub-collectors). Local residen al streets are generally
the en re perimeter of the City of
adequate for non-motorized travel due to low
Murfreesboro. Greenway Connector
speeds and low volumes and do not warrant
routes penetrate the central corrispecial bikeway system designa on.
dors of the city and link up community parks,
Type of Recommended Facility
Length (miles) The
downtown
Greenways and Greenway
planned
and MTSU
67.3
on-street
Connectors
to the pefacilirimeter.
Mul -Use Paths
36.3
es were
Bicycle Lanes
20.2
developed
Trailheads
Bicycle Routes
50.0
to provide
have been
connecstrategiTOTAL
173.8
ons becally placed
tween
key
local
des
na
ons
using
the
classialong primary vehicular corridors for
fied roadway network. Of course, one of these
ease of access and wayfinding to the
key des na ons is the greenway system itself,
trail. These trailheads are intended
so a primary strategy of the recommended
to provide parking, restrooms, picnic
bike facili es is to promote access to greenway
facili es and other ameni es similar
facili es.
to exis ng trailheads found along the
Stones River Greenway. They have
been located approximately 3-miles
apart in most loca ons to provide
good access for all residents. It is ancipated that ancillary trailheads, on
a much smaller scale, will be provided
in other loca ons as development occurs. These trailheads will link to subdivisions and other commercial areas
that develop along the trail corridor.
They may or may not provide parking and in most cases will likely not
have restroom facili es. These access
points may be built as part of larger
developments that occur along the
trail or by the city as demand dictates.
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When is a bike lane not
a bike lane?
The intent of the master
plan is to iden fy the
general, desirable type
of facility for a par cular
corridor. As each planned
project progresses, it may
be found that the project
type called for by this
plan has obstacles that
preclude construc ng
the facility as originally
planned. In such a case,
an alterna ve facility type,
alignment change, or a
new connec on altogether
should be considered.
Although the planned
projects have been iden fied to meet the expected
needs of the community in
a par cular area, developing an alterna ve project
may be the best way to
fulfill the intent of the
master plan.
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Blueway Recommendations
The West, Middle and East forks of the
Stones River provide excellent opportuni es for recrea onal paddle sports.
There are currently seven (7) loca ons for
public access in and around the City of
Murfreesboro. The Parks and Recrea on
Department currently maintains one (1)
designated blueway with a put-in at the
Manson Pike Trailhead along the Stones
River Greenway and a take-out at the
Thompson Lane Trailhead in addi on to
maintaining a joint put-in with the United
States Army Corps of Engineers (USACE) at
Walter Hill Park. Four (4) other loca ons
are maintained and controlled by the
USACE.
The Stones River Watershed Associa on
(SRWA) has iden fied access points along
all three forks of the Stones River in and
around Murfreesboro. These sites are
very limited in ameni es and many cannot
be considered public access because they
lack formal use agreements. The planning
team reviewed access points iden fied by
the SRWA and has recommended 14 locaons in addi on to the seven (7) public
access loca ons that currently exist. Some
of these loca ons will only be seasonally
accessible due to low flow during diﬀerent
mes of year. It will be necessary for the
City to monitor river levels throughout the
year and close those loca ons that are
not navigable during certain periods. The
following represents the 21 loca ons recommended for the Murfreesboro Blueway
system.

West Fork Access
Map
ID
1
2
3
4
5
6
7
8
9
21

Stones River (West Fork)
Veterans Pkwy
West and Middle
Confluence
Cason Trail
River Rock Boulevard
Bridge Ave. & Molloy
Manson Pike
General Bragg Trailhead
Thompson Lane
Nices Mill
West Fork Recrea on
Area

Master Plan Overview

Middle Fork Access
Map
ID
10
11
12

Stones River (Middle
Fork)
Elam Mill
Joe B. Jackson Trailhead
City Schools Oﬃce

East Fork Access
Map
ID
13
14
15
16
17
18
19
20

Stones River (East Fork)
Guy James Road
Brown’s Mill
Lascassas Pike
Be y Ford Road
VA Hospital
Walter Hill Park
Mona Recrea on Area
East Fork Recrea on Area
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OUR STRATEGY
Implementation
This master plan contains proposes
nearly 200 miles of new and repurposed infrastructure - all aimed at
ge ng Murfreesboro’s residents outdoors and ac ve on a regular basis.
It is an important plan and an achievable goal. Murfreesboro’s growth is
both an opportunity to develop high
quality infrastrucutre such as is proposed as well as a call to responsibility
for City leaders to con nue to provide
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the quality of life that Murfreesboro
has become known for. The City of
Murfreesboro should recognize these
facili es as an enhancement to the
quality of life while oﬀering an alterna ve transporta on op on, which is
a growing trend in progressive ci es
throughout the United States. To stay
compe ve, the City of Murfreesboro
should consider these strategies and
recommenda ons in its overall growth
and development model.

Stretched budgets, ever-compe ve
federal funding, and other priori es
and obliga ons of the city will present challenges to the fulfillment of
the plan. However, remaining flexible
in implementa on, looking for opportuni es for plan advancement as
part of other projects, and engaging in
non-infrastrucutre ac vi es (policies
and programs) will allow the City to
con nue to make tremendous strides
over the next 25 years.
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result in the connec on of Siegel
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Based on greenway plans already
underway and community desires,
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in south Murfreesboro and ini ate a
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greenway system, as well as seeking
to increase the eﬀec veness of Tier
I greenway improvements by linking
these to each other and to important
des na ons.

true greenway trail system in north
Murfreesboro. Doing so not only
increases the amount of usable trail,
but also will encourage new users by
linking more households and des naons along the new trail segments.
Tier I roadway projects are based on
cri cal needs such as crea ng better downtown access to the exis ng

COMPTON RD

Tiered Priorities

²
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City of Murfreesboro

Tier I Road Projects

Greenways, Blueways,
and Bikeways Master Plan

Tier II Road Projects

Project Phasing

Master Plan Overview

Unfortunately, few
on-street projects
in Murfreesboro
can be considered
“low-hanging fruit”,
ready to be implemented rela vely
easily with li le
cost. Most of these
type of projects
have already been
implemented by the
city. Those projects
which can be easily
implemented (e.g.
signing a designated bikeway along
newly reconstructed
por ons of Maney
Avenue) generally
do not link together
into a bike network
of any appreciable
length or with an
important connecon. Thus, ease of
construc on has not
been a major factor
in designa ng priority improvements.
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Costs and Funding

Total EsƟmate for Full Plan ImplementaƟon*
Project costs associated with the
Type of Recommended Facility
Length (miles)
Cost
capital needs iden fied in this
Greenways and Greenway Connectors
67.3
$67,310,000
master plan can be easily misunMul -Use Paths
36.3
$27,240,000
derstood. This is because, par cularly for the on-street projects,
Bicycle Lanes
20.2
$9,710,000
facili es are o en implemented as
Bicycle Routes
50.0
$620,000
part of larger roadway improveTOTAL
173.8
$104,880,000
ment projects, so that the es mated costs of the non-motorized *Planning-level construc on costs only. Does not include right-of-way acquisi on, u lity
reloca on, or preliminary engineering costs. Assumes full construc on of stand-along projects
facility improvements are more
(conserva ve assump on).
diﬃcult to quan fy.
In fact, many of the on-road facili es
However, it should be noted that
The project needs costs shown here
in the plan are recommended in part
implementa on of many of these
have been developed assuming that
projects will be frac onal with respect because of a future larger roadway
each project is a stand-alone project
need has already been iden fied and
to other roadway work which might
and are meant to provide a planning
incorpora ng a bicycle connec on can
be undertaken as part of a roadway
level es mate so that the scale of
be done rela vely easily as part of the
project occurring along the same
these projects can be understood.
bigger project.
corridor as an iden fied bike facility.

Breaking these costs out
by the recommended
project ers gives funding es mates for a 10year planning horizon, a
secondary planning horizon, and further future
needs. The 10-year planning horizon cost for greenways and greenway
connectors is $38.4M, or
an average of $3.8M per
year. Given that the average city-funded capital
expenditures budget for
the Parks and Recrea on Department over
the past four years was
approximately $120,000
per year (when federal
greenway alloca ons are
subtracted), it is quickly
evident that a diﬀerent
funding strategy will be
required.

General EsƟmates* for Plan Projects by Planning Horizon
Type of Recommended
FaciliƟes

Length
(mi)

10-Year
Horizon1
($1,000s)

Length
(mi)

Secondary
Horizon2
($1,000s)

Length
(mi)

Future
Horizon
($1,000s)

Greenways and
Greenway Connectors

38.4

$37,310

24.6

$24,350

4.3

$5,650

Mul -Use Paths

2.3

$1,760

12.2

$9,130

21.8

$16,350

Bicycle Lanes

5.2

$2,270

2.3

$1,610

12.7

$5,830

Bicycle Routes

1.7

$20

0.6

$10

47.7

$590

TOTALS
47.6
$41,360
39.7
$35,100
86.5
$28,420
*Planning-level construc on costs only. Does not include right-of-way acquisi on, u lity reloca on,
or preliminary engineering costs. Assumes full construc on of stand-along projects (conserva ve
assump on).
1Corresponds to Tier I projects
2Corresponds to Tier II projects

$6,000,000
$5,000,000
$4,000,000

Capital Budget (w/o federal
grants)

$3,000,000

Personnel Budget

$2,000,000

Operations Budget

$1,000,000
$0
2009

2010

2011

2012

Four-Year Budget Trends, Murfreesboro Parks & RecreaƟon Dept.
(Source: Annual Budget, FY 2011-12)
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Transportation Funding Opportunities
Although it is likely that historic
federal funding levels for facili es
in Murfreesboro cannot be sustained, it should not be assumed
that no state or federal funding will
be available. In fact, new MAP-21
federal transporta on legisla on
has special opportuni es for funding ac ve transporta on projects.
The Transporta on Alterna ves
(TA) funds will be administered
by the Nashville Area Metropolitan Planning Organiza on (MPO)
(instead of by TDOT as in the past)
and will be eligible for use by acve transporta on projects like
those presented in this plan. The
total amount of TA funds available

annually within the Nashville area is
expected to be approximately $1.5M.
As part of the 2035 Long-Range Transporta on Plan, the Nashville MPO also
established a na onally recognized
strategy by which 15% of the region’s
Urban Surface Transporta on Program
(U-STP) funds would be dedicated to
projects which encourage the development of ac ve transporta on
choices and walkable communi es.
The revenue forecasts of this funding
source shows that regional STP funding should be considered as a significant possible funding source for this
plan’s implementa on.

U-STP Investment Strategy – Revenue DistribuƟon by Planned Horizon Year
(Source: Nashville Area MPO)
Category
Mul -Modal
Roadway
Capacity &
Safety
AcƟve
TransportaƟon
Enhancements
Public
Transporta on/
Mass Transit
System
Management &
Opera ons
TOTAL URBAN
STP

Target

2011-2015*

2016-2025

2026-2035

70%

$11,448,000

$213,353,452

$315,815,228

15%

$2,500,000

$45,718,597

$67,674,692

10%

$1,650,000

$30,479,065

$45,116,461

5%

$825,000

$15,239,532

$22,558,231

100%

$16,423,000*

$304,790,646

$451,164,612

The cost es mates presented here
do not include right-of-way acquision costs. There are many avenues
to acquiring greenway rights-of-way
with the first and most obvious
being fee simple acquisi on. Fee
simple acquisi on results in the
direct ownership of real property; it
is the most complete form of land
ownership. Acquisi on is not limited
to purchase of land in fee simple,
but also includes purchase of development rights and acceptance of
dona ons of land and development
rights.
Fee simple acquisi on is a very expensive method for acquiring rightof-way but is probably the simplest
form for property that is intended
for public use. Alterna ve right-ofaway acquisi on methods include:
• Mul -Purpose Easements
• Easements through Private
Development
• Riparian Buﬀers
• Roadway Buﬀers
The plan recommends some policy
revisions that should be considered
by the City as alterna ve ways to
acquire the necessary rights-of-way
for implementa on, including:
• Considera on of a dedicated
greenway easement for all property shown along planned corridors
• Considera on to provide density bonuses and other incen ves
for developers willing to construct
trail segments located within their
proposed developments
• Considera on to provide a
stormwater variance process that
incorporates the dedica on of
greenway easements into the variance approval
• Explore opportuni es for mul purpose easements with the water
and sewer department

*FY 11-15 revenues available a er prior commitments are funded.
Master Plan Overview
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Non-Infrastructure Initiatives
More than just infrastructure, other efforts can be championed or supported by the City to have a positive impact on the promotion and use of the system. Some examples of effective policies and programs are:

Provide Facilities

Build Support

Increase Awareness

• Policies should be adopted by
City agencies to provide ongoing
maintenance of the network.

• Initiate an annual bicycle and
pedestrian count program consistent with the National Bicycle &
Pedestrian Documentation Project
(NBPD).

• Promote bicycle safety education locally, including efforts to
increase understanding and awareness of the Tennessee 3-foot law
for motorists passing bicyclists.

• Adhere to a locally developed
Complete Streets policy.

• Offer safety training opportunities for adults and children.

• Providing continuous bicycle
and pedestrian facilities across the
city will require a new level of
inter-agency as well as inter-jurisdictional cooperation. A recognized process by which the Parks
Department has an opportunity to
review and comment on new development proposals affecting the
system could help facilitate this
cooperation.

• An informational website should
be established that contains information regarding biking and paddling in the region.

• Some jurisdictions in Tennessee
allow “in-lieu-of” payments to the
community’s infrastructure fund.
• Promote and encourage land use
decisions that provide a contextappropriate mixture of uses that
are supportive of increased walking and bicycling.
• Establish developer incentives
for inclusion of amenities such as
bike racks, lockers, showers, and
other facilities in commercial and
public building projects.
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• Create promotional materials to
promote walking and bicycling
as a safe, healthy, cost effective,
environmentally beneficial transportation choice.
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CITY OF MURFREESBORO
GREENWAYS, BLUEWAYS, & BIKEWAYS MASTER PLAN
TECHNICAL MEMORANDUM #1: REFINED PLAN OBJECTIVES
In 2011, the City of Murfreesboro initiated the development of the Greenways, Blueways, and
Bikeways (GBB) Master Plan to help identify and coordinate implementable improvements in
recreation and non-motorized transportation over the next 25 years.
This technical memorandum summarizes the overall plan objectives that have been established
as part of the plan development process. These objectives speak to the outcomes of the plan,
but are really deeper reflections of what stakeholders in Murfreesboro envision for the actual
GBB system as it is further developed over the planning horizon. As such, these objectives
should be used to routinely gauge not only the development of the master plan, but act as
benchmarks as various facets of the plan are considered and undertaken in the future.
The plan’s objectives were developed through input from the Study Advisory Committee along
with interviews of local stakeholders. The following is a list of the project objectives as
developed for the project.

The GBB Master Plan should:
1. Promote the increased usage of existing greenways and blueways and the construction
of new greenways and blueways by identifying personal and community needs and
benefits relating to quality of life, health, economics, and sustainability.
2. Present strategies leading toward a transformational attitude of Murfreesboro’s residents
and workers in which active transportation (transportation by walking or by bicycle) is
regarded as a viable travel option for all.
3. Assist City staff involved in facility planning and construction through the determination
of future greenway and blueway routes which can be pursued through capital budgeting
as well as private development processes. This may include facilities constructed as part
of the renovation of current infrastructure (street renovations) as well as through new
roadway development.
4. Identify leverages of existing, emerging, and potential resources (funding, programs,
policies, etc.) toward a cooperative approach in elevating Murfreesboro’s GBB system.
These participant-formed objectives find common ground in two emphasis areas of
contemporary American cities: health/recreation and transportation. The advantages gained by
communities that have comprehensive, safe, and well maintained facilities for recreation and
transportation are immense. In the development of this plan and in its implementation in the
years ahead, the question should continually be asked, “how will our actions progress one or
more of these objectives to the advantage of Murfreesboro?”
Currently, the greenway system is almost exclusively a system of recreation. Based on public
and stakeholder input through the planning process, leisure use is likely to remain the primary
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focus of the system. As such, implementation of the plan towards its listed objectives can focus
on individual user benefits such as the importance of leisure time, appreciation of nature, and
the personal health benefits.
Though not the primary focus of the greenway system in Murfreesboro, active transportation
and transportation alternatives continue to be important emphasis areas for many communities.
Growing an effective and dynamic culture of active transportation in Murfreesboro will require
helping travelers better understand the benefits and processes of travel by foot or bike. This can
be accomplished by providing well designed bicycle and pedestrian facilities and through
education and encouragement activities. To foster more of a transportation emphasis,
implementation of the plan towards its listed objectives can focus on community benefits such
as environmental impacts of travel, lower personal transportation costs, transportation equity,
travel safety, traffic reduction, and development/re-development patterns.
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CITY OF MURFREESBORO
GREENWAYS, BLUEWAYS, & BIKEWAYS MASTER PLAN
TECHNICAL MEMORANDUM #2: EXISTING CONDITIONS
In 2011, the City of Murfreesboro initiated the development of the Greenways, Blueways, and
Bikeways (GBB) Master Plan to help identify and coordinate implementable improvements in
recreation and non-motorized transportation over the next 25 years.
This technical memorandum summarizes planning documents and policies that are pertinent to
the GBB plan and are currently in place. It also summarizes an evaluation of the existing
facilities located within the City and the urban growth boundary. These policies play an
important role in recreation and non-motorized transportation and will be critical to the future
implementation of the GBB.
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Murfreesboro Land Use, Zoning and Development Regulations
The 2010 census estimated the City of Murfreesboro had a population of nearly 110,000
residents making it the sixth largest city in the State of Tennessee. Its population growth has far
exceeded national averages and therefore has required the city to be very proactive about
development and how it occurs. Murfreesboro has developed policies related to sidewalks,
water quality, subdivision development, street construction and zoning ordinances with overlay
districts protecting areas of historic significance and with specific design intents. These policies
are all geared toward providing the best possible community and quality of life for residents of
Murfreesboro.
Sidewalk Policy
Adopted in July 2000, the Sidewalk Policy detailed the provision of sidewalks on both sides of
the street for all new development. The policy provided details regarding when a developer is
required to build the sidewalk as part of the overall site construction. This policy served as the
guiding principal until the 2009 adoption of the subdivision regulations.
Subdivision Regulations
The Murfreesboro Subdivision Regulations detail how property can be divided and developed.
Adopted on July 22, 2009, these regulations require the dedication of right-of-way to
accommodate roadway development according to the major thoroughfare plan including the
provision of curb and gutter, storm drainage, sidewalks and bike lanes wherever previously
identified. The subdivision regulations also address the provision of drainage easements where
drainage is not feasible in the public right of way. These easements, a minimum of 20 feet in
width, provide for drainage to natural watercourses located within subdivisions. These
easements are intended to be connected to public rights of way for ease in maintenance
operations.
Street Design Specifications
Also adopted in July of 2009, the street design specifications detail standards related to new
streets constructed within the City. Utilizing the guiding design principals outlined by such
organizations as AASHTO, ITE, the Federal Highway Administration and others, these
standards help ensure that roadways are constructed to appropriate standards and include
design features suited to the street’s functionality. Relative to the GBB, the street design
specifications detail the construction of sidewalks in all new developments and identify where
and how bicycle facilities should be accommodated. Sidewalks are required in all new
developments on both sides of the street. The minimum width is four (4) feet for local streets
and five(5) feet for all other streets. Bicycle facilities are required wherever previously identified
within the Bicycle Master Plan. As written in the Street Design Specifications, they can be in the
form of bike lanes and bicycle shared streets.
Special Overlay Districts
Special Overlay Districts have been developed within the City to address areas of historic
significance or those areas with very specific design intent. The Gateway Design Overlay is one
such area. The overlay district takes design requirements a step beyond the standard
subdivision regulations providing for more detailed treatment of the landscape and pedestrian
connections. As with the subdivision regulations, sidewalks are required on both sides of all
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streets but, in this area must be set back a minimum of (6) feet behind the street curbs. The
overlay district goes on to further describe pedestrian and bicycle movement within the district
describing it as having an alternative transportation mode made up of a network of sidewalks,
paths or trails. While the district is not specific about these provisions, it does reference the
possible requirement by the planning staff or Planning Commission for the provision of these
facilities within future developments within the overlay district.
Stormwater Management and Water Quality Protection Areas
Written as part of the Murfreesboro City Code, Ordinance 06-O-27 details the treatment of
stormwater and water quality protection areas. The code details the required buffers that must
be observed in the development of property along streams and wetlands. The buffers vary in
width depending on the classifications of the stream. There are two zones identified within the
code. Zone 1 represents the area directly adjacent to the stream and requires a 35’ buffer from
the top of bank on all streams mapped by the USGS service. An additional 15 feet is required
with Zone 2 making the total stream buffer requirement 50’. Smaller streams not mapped by the
USGS require only a 20’ buffer for Zone 1 and 15’ buffer for Zone 2. For wetlands, the required
buffer is 35’ from the outermost edge of the delineated wetland. The code further describes
acceptable uses within the water quality protection area buffers and the provision of plant
material or preservation of plant material within those undisturbed areas. Acceptable structures
and activities with the WQPA include:
•
•

In Zone 1 - Publicly accessible greenways and road, bridge and utility crossings
In Zone 2 – Uses allowed in Zone 1 and utility right(s)-of-way.

Specific design requirements for greenways located within the WQPA are also provided in the
code and include:
•
•
•
•
•
•
•
•
•
•

The design and placement of the greenway is outside Zone 1 insofar as
practicable;
The design and placement of the greenway takes into account natural
fluctuations in stream channel;
The design and placement of the greenway takes into consideration the location
of invasive, exotic plants or other undesirable vegetation or lack of vegetation;
Grading and post-construction planting is done to maintain or establish
stormwater sheet flow and infiltration of stormwater to the maximum extent
practicable;
Where watercourses cross the greenway, care is taken to provide ample culvert
or channel structure to avoid scour;
Disturbances of native vegetation and more valuable trees are minimized;
Vegetation is reestablished where missing;
Management of the greenway includes litter pick-up and monitoring and
elimination of erosion or other polluting activities;
Management of the greenway includes removal of invasive, exotic plants; and,
Programs or materials to educate users about surface water quality are provided.

Technical Memorandum #2 – Existing Conditions
Page 2 - 3

Murfreesboro’s Greenways, Blueways, and Bikeways Master Plan

Existing Bikeway and Greenway Plans
The City of Murfreesboro Bicycle Plan
Completed in January 1994, the City of Murfreesboro Bicycle Plan provided recommendations
for “integrating bicycling into standard transportation engineering procedures”. The plan
provided design standards for implementation and identified bicycle routes for future
development. This plan has provided the basis for most of the bicycle facilities that exist in
Murfreesboro today.
Stones River Greenway – Master Plan
Completed in November of 1993, the Stones River Master plan provided the inventory and
analysis for the eventual development of construction documents for the greenway trail. The
master plan identified greenway routing and valuable points of interest along the corridor
making note of all property acquisition that would be required. The plan also addressed
maintenance and management of the trail along with safety and security. This master plan
served as the guiding
document for the built
phases of the Stones River
Greenway and Lytle Creek
Greenway that exist today.
Stones River Greenway
(Phase IV)
Phase IV Construction of the
Stones River Greenway is
currently underway. It will
connect the Phase III
terminus at Barfield Road
south to Barfield Crescent
Park,
a
distance
of
approximately 2.25 miles.
The project is in the right-ofway acquisition phase and
will
be
scheduled
for
construction once right-ofway has been secured.
Funding for this project has
been allocated.
North Murfreesboro Trail
A
master
plan
was
developed in 2007 for the
North Murfreesboro Trail.
This 3-mile segment of trail
was designed along the East
Fork Stones River and
connects Walter Hill Dam to
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the 400-acre Coleman Farm property owned by the City of Murfreesboro. The project includes a
multi-use system for pedestrians, cyclists and equestrians on both paved and soft-surface trails.
A joint effort by the United States Army Corps of Engineers (USACE), City of Murfreesboro, and
Tennessee Wildlife Resources Agency, the project is moving toward construction with funding
from the USACE.
Regional Bicycle Plan
In 2009, the Nashville Area Metropolitan Planning Organization (MPO) established its current
plan for regional bicycling infrastructure for its planning jurisdiction which includes all of
Rutherford County. The MPO’s Regional Bicycle and Pedestrian Study is supportive of local
bicycle facility infrastructure, but places emphasis on facilities which provide regionally-scaled
accommodations. Thus, the facilities which are recommended in it tend to be along major
transportation corridors, generally state and federal routes. The Stones River Greenway is one
of only two off-road facilities in middle Tennessee which is specifically designated as part of the
Regional Bikeway Network. This is because of its existing length and its high potential for linear
and regional connections in neighboring jurisdictions.
In Murfreesboro, the Regional Bikeway Network designates the following major corridors:
•
•
•
•
•
•
•
•

Memorial Boulevard/Lebanon Pike
Lascassas Pike
Jefferson Pike
Main Street/John Bragg Highway
Broad Street/Manchester Pike
Church Street/Shelbyville Pike
Salem Pike
Old Fort Parkway/Franklin Road
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Rutherford County Regional Bike Network Recommendations (Source: Nashville Area MPO)

Technical Memorandum #2 – Existing Conditions
Page 2 - 6

Murfreesboro’s Greenways, Blueways, and Bikeways Master Plan

Statewide Bicycle Plan
On an even larger scale, the Tennessee Department of Transportation in 2011 updated its
statewide bicycle plan which designates future corridors as priority routes for bicycle
infrastructure. Two routes within Rutherford County appear in this plan, both having portions
inside of Murfreesboro. These are Broad Street/Manchester Pike which is part of the Nashville
to Chattanooga Tour and Salem Pike which is part of the Henry Horton to Murfreesboro Tour.

Proposed State Highway Bicycle Routes (Source: Tennessee Dept. of Transportation)
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Infrastructure Existing Conditions
Murfreesboro Greenway System
The City of Murfreesboro has 12-miles of paved asphalt trails located along the Stones River
and Lytle Creek. There are 11 trailheads that provide access to residents from various vantage
points along the route and many historic points of interest and parks are connected by the trail.
The trail extends from Thompson Lane
approximately 1-mile north of Broad Street (U.S.
41/70) to Barfield Road just East of Highway 99.
The greenway network is situated on
approximately 215 acres of land, but the amount
of land protected as a result of its presence is
significantly larger. Points of interest along the
trail include the Stones River Battlefield and Old
Fort Park as well as schools, neighborhoods and
commercial areas. The trailheads found along the
Stones River Greenway include parking,
restrooms, river access, playgrounds and picnic
pavilions. The trailhead locations include:
•
•
•
•
•
•
•
•
•
•
•

Thompson Lane
Broad Street
General Bragg
West College
Redoubt Brannan
Manson Pike
Fortress Rosecrans
Overall Street
Cannonsburgh
Old Fort Park
Cason

The Lytle Creek Greenway segment connects the Cannonsburgh Trailhead to the downtown
Murfreesboro commercial district crossing under Broad Street near the intersection of West
Main Street. The Stones River Greenway and Lytle Creek Greenway provide a safe pedestrian
environment free from vehicular traffic. The Stones River and Lytle Creek segments of the
greenway system were built in phases utilizing federal and local funding sources. The final
phase of that project is under development now and will be under construction once all right-ofway has been acquired. The trail will extend from Thompson Lane north of Broad Street (U.S.
41/70) to Barfield Crescent Park on the south side of Murfreesboro.
One of the newest additions to the greenway system is the Gateway Trail. This loop system
connects the newly developed Gateway Business and Medical Park to the Stones River
Greenway. The Gateway Trail is the only portion of the Murfreesboro Greenway System that is
lighted for night use.
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Existing Blueways Network
Recreation opportunities for paddle sports within
the City of Murfreesboro exist along the East,
West, and Middle forks of the Stones River. The
Middle Fork of the Stones River is approximately
19.8 miles long and joins the West Fork near
Highway 99. The West Fork flows for 39.1 miles
converging with the East Fork on the North side of
Murfreesboro where the river then flows into J.
Percy Priest Lake. Dams exist along each
segment of the Stones River altering flow and
requiring short portages for continuous paddling
along the river.
The City of Murfreesboro currently maintains one
designated Blueway with access at the Thompson
Lane and Manson Pike trailheads along the
Stones River Greenway. Additional public access
points are found outside the city limits, but within
the urban growth boundary. These include Walter
Hill Park and Nice’s Mill Dam. Walter Hill Park is
found along the East Fork of the Stones River
while Nice’s Mill is located along the West Fork.
Other public access points found along the East and West Forks of the Stones River but outside
the city urban growth boundary include West Fork Recreation Area, East Fork Recreation Area
and Mona Recreation Area. The Mona Recreation Area is located approximately 5.72 river
miles from the Walter Hill Park access and provides a good water recreation paddling
opportunity on the East Fork of the river. The West Fork Recreation Area is located
approximately 5.17 miles from Nice’s Mill and provides an equal opportunity along the West
Fork of the river. With the exception of the two city-operated blueway access sites along the
greenway, each of these recreation areas is maintained by the United States Army Corps of
Engineers (USACE).
The Stones River Watershed Organization was formed in 2003 and over the last 10 years, the
organization has studied potential blueway access points along the East, West and Middle
Forks of the Stones River. While some of these access points are located on public property,
many are located on private property and are accessible to only those who have obtained verbal
or written permission from the property owners. The sites lack developed amenities such as
parking, boat launches and signage and many provide access to portions of the river that are
not navigable during all seasons of the year. The planning team visited each of the potential
access points that have been identified by the Stones River Watershed Organization. Our
observations of those locations include:
Stones River – West Fork
West Fork Stones River – Barfield (No Public Access)
Due to the widening of Barfield Crescent Road in this location, an assessment and accessibility
determination was not viable. Future public access in this general location is recommended.
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Highway 99 Access, West Fork Stones River (No Public Access)
Located within TDOT Right-of-Way, this access is listed as a potential site by the Stones River
Watershed Organization. It is located along a gravel road that runs parallel to the Highway 99
bridge over the Stones River. The intersection with Highway 99 is dangerous for ingress and
egress. Access to the river does not exist. It is unclear if the entire road is within existing rightof-way. This location would not be recommended as a future public access point.
Confluence of West and Middle Fork (No Public Access)
The access to this point along the river would be difficult because of the distance from the river
to the nearest road. It would require an easement or acquisition of a parcel of land. A new
trailhead along Barfield Road could provide access to the West Fork and would offer a good
alternative to the access at Highway 99 location.
River Rock Boulevard (No Public Access)
This potential access point provides a link for the greenway as well as the blueway system. The
property was formerly used by an athletic club and is currently vacant and for sale. In the future,
should the property undergo redevelopment, easement opportunities should be explored for the
greenway and blueway access.
Bridge Avenue and Molloy Lane (Future Public Access)
Identified by the Stones River Watershed Association as an access point, there is no formal
signage or parking in this location. River access is also limited to a very narrow path down to the
water. The distance required to carry boats from the nearest potential parking area makes this
location somewhat prohibitive as a public access point.
Manson Pike (Public Access)
Located at another greenway trailhead along the West Fork of the Stones River, this access
point is well marked and provides signage and a concrete ramp down to the water’s edge. The
ramp provides a large staging area for put in and take out as well.
General Bragg Trailhead (Future Public Access)
This location is maintained by the Parks and Recreation Department and represents an
approximate midpoint between the Thompson Lane Trailhead and the Manson Pike Trailhead
on the West Fork of the Stones River. There are currently no infrastructure improvements for
blueway access however there is adequate parking and room to create an access point if future
demand dictates.
Broad Street/Thompson Lane (No Public Access)
Located near the intersection of Broad Street and Thompson Lane across from the Stones River
Greenway Broad Street Trailhead access at 84 Lumber, this location provides a future potential
access point. It is currently located within an existing utility right of way and is not considered a
public access site. There is a paved walkway down to the trail but access to the river is limited
with only a small gravel path cleared to the river’s edge.
Thompson Lane (Public Access)
Located at the Thompson Lane Trailhead along the Stones River Greenway, this blueway
access is maintained by the City of Murfreesboro Parks and Recreation Department. The site is
well marked and is complete with signage and adequate space for staging. A concrete launch
provides good access to the river. A safety checklist is also visible for potential users of the
blueway.
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Nices Mill (Public Access)
Nices Mill is located on Sulphur Springs Road along the West Fork of the Stones River. The
recreation area which is maintained by the United States Army Corps of Engineers is well
signed and provides a large paved parking lot. Access to the river is very easy with a gravel
drive providing a connection to the riverbank.
West Fork Recreation Area (Public Access)
Located at the furthest northern point along the West Fork prior to the confluence of the East
Fork, this public access area is maintained by the United States Army Corps of Engineers. It is
located outside the urban growth boundary and therefore was not evaluated by the planning
team.
Stones River – Middle Fork
Elam Mill Road (No Public Access)
The Elam Mill Road access point is located outside the city limits. There are no improvements
with the exception of a gravel lot that provides more than adequate parking. This location is on
private property and would require acquisition or an easement for use as a blueway access.
County Farm Road Bridge (No Public Access)
Located outside the city limits, the County Farm Road bridge access is located near a single
lane bridge on East County Farm Road along the Middle Fork. There is a steep pull-off from the
main road but it is severely eroded and not manageable by a car. There are no improvements at
this location and the river is not navigable certain times of year due to low flow. This site is not
recommended as a future public access site.
Murfreesboro City Schools Office (No Public Access)
This location is a future potential access site. There are currently no improvements and parking
is already inadequate for the school offices. Improvements would be necessary to include
additional parking and infrastructure for access to the river. The riverbank was overgrown and
does not currently provide access to the river’s edge.
Stones River – East Fork
Brown’s Mill (No Public Access)
Brown’s Mill is located along the East Fork of the Stones River outside city limits. The property
is owned by the City of Murfreesboro Water and Sewer Department and is currently utilized by
the Parks and Recreation Department for some water based programming. There are no
improvements at this location. The Tennessee Wildlife Resources Agency is currently
considering the removal of a low water dam that exists in this location. The Brown’s Mill site
would make a good future public access point along the East Fork.
Veterans Administration Hospital (No Public Access)
Located along Lebanon Road (U.S. 231) north or Murfreesboro, the Veterans Administration
provides a potential future access point along the East Fork of the Stones River. This site could
be developed in conjunction with a greenway trailhead.
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Walter Hill Park (Public Access)
Located north of Murfreesboro in the community of Walter Hill, Walter Hill Park is maintained by
the Murfreesboro Parks and Recreation Department with adjoining property that is maintained
by the United States Army Corps of Engineers. The property provides public access to the East
Fork of the Stones River via a boat launch. The Walter Hill Dam is located in this location as
well. Future improvements would include the need for a defined portage to carry water craft
around the dam. Cooperative efforts for renovations, improvements and future construction of a
greenway trail are underway.
Other Public Access Sites (located outside the urban growth boundary)
Mona Recreation Area (Public Access)
East Fork Recreation Area (Public Access)
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Murfreesboro Bikeways Network
In order to assess the current conditions of Murfreesboro’s bikeways network and infrastructure,
a comprehensive inventory and analysis was completed. The inventory included all major
roadways as identified by the City’s functional classification designation, including major
arterials, minor arterials, commercial collectors, community collectors, residential collectors, and
residential sub collectors. The inventory process required building upon existing GIS data with
measurements made in the field. In total, 311 miles of roadways within Murfreesboro’s Urban
Growth Boundary were inventoried to
document roadway conditions (number of
Miles
BLOS
lanes, roadway speed, traffic volume,
pavement width, and bicycle
A
121
accommodations) as well as the presence of
24
B
sidewalks and related attributes. Local
C
69
streets are considered outside the scope of
70
D
this route plan, but should be considered on
E
0
a project-level basis for implementation of
27
F
local bicycle and pedestrian
accommodations.
TOTAL
311
Currently, there are approximately 21.7 miles
of bike lanes and 7.0 miles of signed bike
routes within the study area. All of the bike
lane miles and 66% of the bike route miles
are within the city limits. While these types of
facilities are generally assumed to be
adequate for cyclist use, there are other
roads which may also be quite adequate for
cyclist use based on existing roadway
characteristics.

BLOS Statistics for Area Inside Urban Growth
Boundary

BLOS
A
B
C
D
E
F
TOTAL

Miles
89
12
35
30
1
18
185

Using the procedures documented in
Volume 3 of the Highway Capacity Manual
(HCM), the Bicycle Level of Service (BLOS)
was determined for the inventoried roads in
BLOS Statistics for Area Inside City Limits
the study area. BLOS is a way to objectively
rate the quality of roadways for cyclists. The BLOS score is based on research which gauged
the comfort level of cyclists of all age groups and riding capabilities when asked to ride on a
variety of roadway conditions. The roadway condition factors used in the BLOS calculation
include the Average Daily Traffic (ADT) volume, number of through lanes on the roadway
segment, speeds, percentage of trucks, the width of the outside travel lane, shoulder, and bike
lane, the condition of the pavement, and the occupancy rate of on-street parking. The result is a
score ranging from A to F with A being the best conditions and F the worst conditions.
Several conclusions are drawn from the BLOS analysis in Murfreesboro:
•

The overall results of the analysis would indicate that on-street bikeway conditions are
predominately quite suitable within the study area. However, two aspects of this analysis
may temper these findings for many cyclists.
o The City of Murfreesboro designates a high proportion of city streets as being
functionally classified. This means that a significantly high number of low volume
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•

•

•

residential streets are included in the inventory and analysis and drives up the
percentages of roads deemed adequate for cycling by the BLOS procedure.
o Secondly, the BLOS procedure does not consider access conditions such as
driveways and intersections. Examples of the importance of this are Broad and
Church Streets which were rated as most acceptable (LOS A) to marginally
acceptable (LOS C), respectively. In reality, the conflicts along these street
segments from numerous driveways and large intersections would make cycling
on these streets unfeasible for many potential cyclists.
Bicycle suitability for roads within the Urban Growth Boundary do not drastically differ
from current city streets. This is encouraging, and speaks to the importance of
maintaining shoulder requirements for rural roads. Adequate bike facilities should be
incorporated as these roads are improved to have a more urban cross-section.
The apparent adequacy of many of the roads in the study area indicates that there is a
significant opportunity to implement more formal bicycling infrastructure and designation
with little actual construction. For example, a street may have a high LOS due to a
favorable combination of wide lanes and low speeds. Improving on this existing condition
with just a restriping project could formally implement a bike lane which would be
expected to lead to greater comfort and use by potential cyclists.
Recent road building projects in Murfreesboro, though often not explicitly incorporating
bicycle infrastructure, have left open an opportunity to retrofit these facilities. This gives
the opportunity to have bike accommodations which extend over long distances and
make connections which will grow in significance in the future as land uses urbanize in
these areas.
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Existing Bicycle Level of Service (BLOS)
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Murfreesboro Pedestrian Network
The inventory also included pedestrian facilities within the study area. Of the approximately 330
miles of classified streets within the urban growth boundary area, 96 miles (29%) currently have
sidewalk. However, as described for bicycle facilities, many additional miles of road exist which,
by engineering analysis, are considered to be suitable for pedestrian travel despite the lack of a
sidewalk. In this analysis, 219 miles (66%) of street were found to have a pedestrian level of
service (PLOS) of A, B, or C.
As in most cities, sidewalks in
Murfreesboro are most prevalent in
the core downtown area. While many
relatively new or reconstructed streets
have been improved with sidewalks
(Middle Tennessee Boulevard,
Northfield Boulevard, Church Street,
etc.), other arterial and collectors
streets have none (Thompson Lane,
Broad Street, Old Fort Parkway, etc.).

PLOS
A
B
C
D
E
F
TOTAL

Miles
47
74
98
76
10
6
311

The presence of adequate pedestrian
PLOS Statistics for Area Inside Urban Growth
facilities is always desirable, but
Boundary
having these accommodations
becomes a critical need when deciding to make a trip by foot. As mentioned, the City’s street
standards require sidewalks be constructed as part of new development. Sidewalk retrofits,
particularly in established residential areas will become equally if not more important in order to
fully capitalize on future greenway investments. However, many primary destinations (shopping,
schools, parks, etc.) in proximity to the greenway are already or can be reasonably connected
by means of new greenway connectors or other facilities to promote opportunities for complete
non-motorized trip making.
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Existing Pedestrian Level of Service (PLOS)
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Demand for Existing Facilities
To give local planners, engineers, and City staff a decision tool that helps to visualize the real
need for walking and biking facilities within the study area, a demand intensity map was
produced. At the macro level, this is a regional bike and pedestrian model that incorporates the
entirety of the transportation planning area of the Murfreesboro region. Aside from the scope of
the model’s planning area, however, this procedure is very much a microscopic one, producing
a parcel-level analysis fit for walking and biking trips.
This analysis is developed by using each parcel’s demographic information and proximity to
other land uses to predict how many walking and/or cycling trips the parcel will likely generate
under ideal conditions. This information can be used to help understand the propensity for nonmotorized transportation activity in an area and to help predict where transportation investments
will have the greatest impact.
Some important aspects of the analysis are:
• The model predicts one-way, daily walking or biking trips from every parcel in the study area.
However, the effects of trip chaining are not accounted for.
• Eight different types of walking trips are estimated and five different types of bike trips are
estimated. These are: walk to school, walk to recreate, walk to shop, walk to work, walk to
errand, walk to transit, walk from transit, walk from parking, bike to school, bike to recreate, bike
to shop, bike to work, and bike to errand.
• The origin of the trip takes preeminence over the destination in the model. Households are the
most common trip origins, but trips also originate from workplaces and transit stops. Although
trips are attributed only to the originating parcel, there must be a suitable destination in proximity
for the trip to occur. In other words, the model requires both an origin and a destination to
generate a trip, but the trip is attributed to its origin.
• The trip model assumes ideal bike and pedestrian conditions. This includes uninterrupted
connectivity of facilities at regular intervals that are in good condition. This assumption may be
close to actual conditions in urban downtown settings, but is usually far from the reality in
suburban and rural areas. This aspect contrasts the trip model with the LOS analysis, which
considers the actual condition of the facility, but does not account for its usage.

How the Trip Model Works
To estimate the walking or cycling trips for a parcel, several things must be known about that
parcel; namely, its household count, employment characteristics, and the shortest distance to
the nearest school, recreational facility, retail area, and transit stop. Also, some information
relative to its proximity to employment in the study area and whether any substantial public
parking exists is important.
Once the distance relationships to other land uses are known, the effect of distance on making
the walk or bike trip is quantified. This is done using a series of distance impedance curve
equations developed by RPM from data in the National Household Travel Survey. The more
proximate the land use, the more likely that the trip will be made by walking or cycling. Each
parcel in the study area, then, has an impedance probability for every walking and biking trip
type. The impedance probability is one factor in the total trip generation process.
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Next, employment and population attributes are used in series of trip type equations. These
equations follow the general formula shown below:
(No. households in the parcel)1 x (type-specific factor series) x (impedance probability)
The first two terms in the equation quantify the number of non-motorized trips that are likely to
occur based on national averages and assumptions regarding each parcel’s trip making
characteristics, without respect to how far the walking or cycling trip would be. The last term, the
impedance probability as described above, accounts for the inverse relationship that distance
has on these trips.
The result of the equation for each trip type is the expected number of walking and cycling trips
by type. These trips can be reported individually by trip type. However, these trips are also
summed to obtain the total number of one-way walking and cycling trips on a typical
work/school day.
Specific Considerations by Trip Type
Travel to School: Only applied to residential parcels. Uses U.S. Census data to determine
numbers of school-age children by parcel. Uses a proximity factor to scale down trips because
not all children attend the school they live closest to.
Travel to Recreation: Only applied to residential parcels. Uses national data to factor the
number of recreational trips made as a proportion of all trips made. Recreation trips are only
made in the model if the household is in proximity to a park. In reality, many recreational trips
have destinations other than a park, or have no destination at all, making these difficult to
predict.
Travel to Shop: Only applied to residential parcels. Uses national data to factor the number of
shopping (including personal service such as a haircut) trips made as a proportion of all trips
made. Uses a proximity factor to scale down trips because not all shopping trips are made to
the retail area closest to home.
Travel to Work: Only applied to residential parcels. Uses national data to factor the number of
work trips made as a proportion of all trips made. Proximity to employment density used to
estimate likelihood of trips. Uses a proximity factor to scale up trips to account for desirability to
live close to work. Number of travel to work trips found to be very low because of employment
density method.
Travel to Errand: Estimation of errand-type trips from work to other commercial uses. Only
applied to workplace parcels where retail exists within ½ mile. Uses national data to factor the
number of errand trips made as a proportion of all trips made. Proximity of employment to retail
sales and services used to estimate likelihood of trips.
Walk to Transit: The first of two transit walking trips, this one estimates trips from home to the
transit stop. Only applied to households within 1 mile of a transit stop. Uses national data to
factor the number of all trips made using transit as a proportion of all trips made using other
modes. Proximity of households to transit stops used to estimate likelihood of trips. The
1

This is the common equation form for trip types with households as the origin. Several trips types do not
use the number of households as a determinant and would therefore have a different equation form.
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impedance curve for this trip was developed using data from a transit on-board survey
conducted in an urban area (Nashville, TN).
Walk from Transit: The second of two transit walking trips, this one estimates trips from the
transit stop to a final destination (based on employment). This is the only destination-based trip
type and is only applied to employment sites within 1/2 mile of a transit stop. Uses the number
of boarding trips from the Walk to Transit trip type listed above. Proximity of employment to
transit stops and the relative amount of employment at each site used to estimate likelihood of
these trips.
Walk from Parking: Only applied to major public surface parking lots and/or parking garages.
Assumes that walk trips will originate from all parked vehicles. Uses parking space turnover and
garage occupancy factors to scale up and down trips, respectively.
Note that the last three trip types are only applicable for walking trips and were not determined
for cycle trips. The Nashville MTA On-Board Survey, which was conducted in 2006, found that
over 87 percent of all transit trips were made after walking to the bus stop as opposed to only
0.5 percent being made after cycling to the bus stop. Therefore, Bike to Transit was not derived
in the model. Likewise, there is not expected to be a significant number of weekday bike trips
made after driving to a parking lot, other than perhaps at a greenway trailhead, park, or similar
area. Therefore, Bike to Parking was not derived in the model.
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Non-Motorized Travel Demand (relative intensities)
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CITY OF MURFREESBORO
GREENWAYS, BLUEWAYS, & BIKEWAYS MASTER PLAN
TECHNICAL MEMORANDUM #3: CAPITAL IMPROVEMENT NEEDS
In 2011, the City of Murfreesboro initiated the development of the Greenways, Blueways, and
Bikeways (GBB) Master Plan to help identify and coordinate implementable improvements in
recreation and non-motorized transportation over the next 25 years.
This technical memorandum presents the capital improvement needs that have been identified
through the development of the plan. The proposed improvements have been identified as a
result of an analysis of the existing infrastructure conditions and an identification of the needs
within Murfreesboro for non-motorized transportation and recreation as identified through
technical analyses and local stakeholder and public input. These needs are identified in
Technical Memorandum #2. The proposed improvements are also recommended because they
align directly with one or more of the locally-developed objectives for the GBB system as
identified in Technical Memorandum #1.
Successful implementation of the GBB Master Plan will address the primary needs of this type
of infrastructure through the planning horizon. The intent of this technical memorandum is to
identify these needs. Murfreesboro’s GBB needs can be summarized into two major categories:
infrastructure and non-infrastructure. Infrastructure needs are physical elements of the built
environment like greenways, river launches, and bike lanes and are described in this technical
memo as capital improvements. Non-infrastructure recommendations are discussed in
Technical Memorandum #5 and include policies and programs which facilitate use or
implementation of a successful GBB system.
Various aspects of Murfreesboro’s GBB capital improvement needs which are addressed in this
technical memorandum include: a project prioritization methodology, identifying the needs
themselves, providing recommendations for phased project implementation, and estimating the
costs of the recommended improvements.
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Project Prioritization Methodology
As capital budgets remain tight, the proposed improvements found within the GBB plan will
have to be implemented over a number of years and will have to compete with other city
priorities. As such, it is desirable to have an objective and predictable way in which to allocate
ever-scarce funds to these projects. In the development of the GBB plan, local stakeholders and
citizen participants rated the relative importance of six aspects of GBB implementation. From
this information, a scoring matrix was developed.
This matrix and procedure can be used to assist the city as it considers funding citywide bicycle
and pedestrian investments. It should be recognized, however, that strict adherence to such a
process is not always advisable. For instance, opportunities may arise in which time is of the
essence in acting for the benefit of promotion of the GBB system (e.q. purchase of available
land). In such a case, subjecting these decisions to this prioritization methodology may not best
serve the GBB system as intended.
An evaluation such as this should also be used within the context of the recommended tiered
project phasing presented later in this technical memorandum. The recommended project tiers
outline a more general strategic approach to phasing that builds system effectiveness as
improvements are implemented. Rather, this matrix can be used within the tier system to help
make decisions as to what type of improvements may be most cost effective given the local
public and stakeholder stated objectives.
Prioritization Criteria

Project adds to overall length of GBB system

Score
Multiplier

Evaluation Metric and Scoring
Off Road (Greenway, Greenway Connector,
Multi Use Path)
Greater than 2 miles
Less than 2 miles
10

Project provides connections to destinations
(neighborhoods, shopping, schools, etc.)

8

Max Score (for
reference)

On Road (Bike Route, Sidewalk, Bike Lane)
Greater than 2 miles

Less than 2 miles

7

5

2 x ______ (number of connected destinations - up to 5)

Project retrofits existing substandard facility Existing facility is brought into ADA compliance
(ex. widen an existing greenway)1
10

Total
Score

Existing facility is improved, but with no change
in compliance status

20

200

30

300

10

100

15

150

5

50

20

200

5

Non-Motorized Demand (from demand map shown in Technical Memorandum #2)
Project is especially likely to have high usage
(in a high demand area – from model)

Project is inexpensive, limited in scope,
and/or has little environmental impact2

Project links other recreational
opportunities (parks, blueways, etc.)3

High

Moderate-High

Moderate-Low

Low

10

7

4

0

Less than $100,000 per mile

Between $500,000 and $100,000 per mile

10

5

Links two or more recreational facilities

Links one recreational facility

10

5
Total possible score (for reference)

1

No points awarded if an existing facility is not improved.

2

No points awarded for projects costing more than $500,000 per mile.

3

No points awarded if project does not connect to a recreational facility.

1000
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Recommended Capital Improvement Projects
The intent of the recommended capital projects of the GBB Master Plan is to identify corridor
level facilities, not necessarily to identify specific routing (for off-road improvements) or designlevel details. These specific details are expected to follow this plan as certain projects move into
the implementation stages including project design.
General project types found in the proposed improvements plan are:
Greenway: a typical 10’ – 16’ wide paved off-street path generally following an established
water course and having few or no at-grade crossings of roadways.
Greenway Connector: a paved off-street path that usually serves to connect specific properties
to a greenway. Usually planned on public or institutional properties, an 8’ – 12’ width is
expected. At-grade street crossings will be required, and must be designed appropriately as the
project is implemented.
Multi-Use Path: constructed within the right-of-way of a roadway, this 8’ – 12’ paved path is
ideally separated from the edge of the road by at least 5’. Where curb-and-gutter is used and
right-of-way is constrained, the path may be constructed without a buffer to resemble a wide
sidewalk. At-grade street crossings (signalized and unsignalized) are common.
Bike Lane: a signed, dedicated lane for cyclists on the roadway having a minimum width of 4’.
Modifications to the traditional bike lane including buffered bike lanes and cycle tracks should be
considered in the project’s design phase.
Bike Route: a signed route (sometimes including pavement markings) for bicycle use but with
no dedicated infrastructure. Examples may be roads with wide shoulders, striped shared lanes
(“sharrows”), or low-speed, low-volume streets.
Greenway System Improvements
Over the last 20 years, the City of Murfreesboro has developed a high quality greenway system
that extends for over 12 miles, making it a leader in the state for off-road facilities. The GBB
Master Plan was initiated to provide the City with the tools to continue the momentum of the
bike and pedestrian network and to provide a road map for the next 25 years. Taking advantage
of the river and stream network found throughout the City and Rutherford County, a blueway
component was also added to the master plan to provide improved water recreation
opportunities for the system. With a public input process that included an Advisory Committee of
city staff and citizens and open public forums that allowed for the general public to give input, a
master plan was developed with recommendations for the next 25 years. These
recommendations take into account the priorities identified in the public input process and those
projects that provide the highest benefit for the residents of Murfreesboro.
Greenway Recommendations
The existing Stones River, Lytle Creek, and Gateway Trails provide off road recreation
opportunities in a central location to the city. Input from the public and the advisory committee
indicated a desire to see the overall system lengthened in mileage and to provide connections
to destinations such as parks, commercial areas, neighborhoods, and schools. Providing links
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from the greenways to downtown and Middle Tennessee State University were also high
priorities for residents.
Review of existing planning initiatives revealed several projects that are ongoing. The Stones
River Greenway (Phase IV) is under development and is currently in the right-of-way acquisition
phase. The project is funded and will extend the Stones River Greenway from its current
terminus at Barfield Road, south to Barfield Crescent Park. It is anticipated that this project will
move to construction sometime in 2013. The North Murfreesboro Greenway Trail is another
ongoing project that will provide an off-road trail network to a currently underserved area of the
city. The trail is being coordinated by the United States Army Corps of Engineers and is in the
design phase, awaiting release for construction. Funding for this project has been appropriated
and it is anticipated it will move forward in 2013. These projects will add 2.25 and 3 miles
respectively of paved trails to the system. Additional soft surface trails will also be included as
part of the improvements and will accommodate equestrian users as well.
Other projects that have been studied for their feasibility include an extension of the Stones
River Greenway from the confluence of the west and middle forks of the Stones River traveling
southeast along the middle fork to the General Mills property along Butler Drive. The desire to
provide a connection from the Children’s Discovery Center at Murfree Spring on Broad Street to
the Stones River Greenway at Cannonsburgh prompted a feasibility study for making that
connection. The feasibility study looked at two alternatives; a crossing of Church Street via a
tunnel or a bridge. The final concept design called for the addition of a tunnel under the roadway
with an on-street multi-use path connecting to Cannonsburgh.
A total of 67 miles of off-road trails and 24 new trailheads have been recommended for
development over the next 25 years. The routes focus on improving connectivity between large
community parks, neighborhoods and commercial areas and on providing trails to currently
underserved segments of the population. In conjunction with bike lanes and multi-use paths, the
proposed greenways begin to provide a system that encompasses the entire perimeter of the
City of Murfreesboro. Greenway Connector routes penetrate the central corridors of the city and
link up community parks, downtown and MTSU to the perimeter. Wherever possible, grade
separated crossings such as bridges or tunnels should be included at major thoroughfares.
When road widening projects are initiated, tunnels in the location of planned greenway
crossings should be considered to allow for the future connection of trails under the roadways.
Trailheads have been strategically placed along primary vehicular corridors for ease of access
and wayfinding of the trail. These trailheads are intended to provide parking, restrooms, picnic
facilities and other amenities similar to existing trailheads found along the Stones River
Greenway. They have been located approximately 3-miles apart in most locations to provide
good access for all residents. It is anticipated that ancillary trailheads, on a much smaller scale,
will be provided in other locations as development occurs. These trailheads will link to
subdivisions and other commercial areas that develop along the trail corridor. They may or may
not provide parking and in most cases will likely not have restroom facilities. These access
points may be built as part of larger developments that occur along the trail or by the city as
demand dictates.
Two projects that bring very specific benefits to the system include the trailhead located at the
confluence of the west and middle fork of the Stones River on Barfield Road and the trailhead
located along River Rock Boulevard. Each trailhead would not only serve as a blueway access
point but also provide a critical connection to other parts of the system via bridges at those
locations. The bridge along River Rock Boulevard would offer direct access to the existing
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Stones River Greenway and would serve as an alternate route for cyclists who wish to avoid the
congested areas along Old Fort Parkway. The trailhead and bridge at the confluence of the west
and middle forks would provide access to the southeast along the middle fork of the Stones
River.
Blueway Recommendations
The West, Middle and East forks of the Stones River provide excellent opportunities for
recreational paddle sports. As noted in the Existing Conditions Inventory, there are currently
seven (7) locations for public access in and around the City of Murfreesboro. The Parks and
Recreation Department currently maintains one (1) designated blueway with a put-in at the
Manson Pike Trailhead along the Stones River Greenway and a take-out at the Thompson Lane
Trailhead in addition to maintaining a joint put-in with the United States Army Corps of
Engineers (USACE) at Walter Hill Park. Four (4) locations are maintained and controlled by the
USACE. They provide parking, boat ramps and signage regarding rules and safety on the water.
The Stones River Watershed Association (SRWA) has identified access points along all three
forks of the Stones River in and around Murfreesboro. These sites are very limited in amenities
and many cannot be considered public access because they lack formal use agreements. The
planning team reviewed access points identified by the SRWA and has recommended 14
locations in addition to the seven (7) public access locations that currently exist. Some of these
locations will only be seasonally accessible due to low flow during different times of year. It will
be necessary for the City to monitor river levels throughout the year and close those locations
that are not navigable during certain periods. The following represents the 21 locations
recommended for the Murfreesboro Blueway system.
Map ID
1
2
3
4
5
6
7
8
9
21

Map ID
10
11
12

Stones River (West Fork)
Veterans Pkwy
West and Middle Confluence
Cason Trail
River Rock Boulevard
Bridge Ave. & Molloy
Manson Pike
General Bragg Trailhead
Thompson Lane
Nices Mill
West Fork Recreation Area

Stones River (Middle Fork)
Elam Mill
Joe B. Jackson Trailhead
City Schools Office

Current Status

Ownership

No Public Access
No Public Access
Future Public Access
No Public Access
Future Public Access
Public Access
Future Public Access
Public Access
Public Access
Public Access

Private
Private
City of Murfreesboro
Private
City of Murfreesboro
Ownership
City of Murfreesboro
City of Murfreesboro
USACE
USACE

Current Status
No Public Access
No Public Access
No Public Access

Ownership
Private Owner
Private Owner
City Board of Education
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Map ID
13
14
15
16
17
18
19
20

Stones River (East Fork)
Guy James Road
Brown's Mill
Lascassas Pike
Betty Ford Road
VA Hospital
Walter Hill Park
Mona Recreation Area
East Fork Recreation Area

Current Status
No Public Access
No Public Access
No Public Access
No Public Access
No Public Access
Public Access
Public Access
Public Access

Ownership
Private Owner
City of Murfreesboro
Private
Private
Veterans Administration
USACE
USACE
USACE

The 14 proposed access sites are controlled by various agencies. Those owned by the City of
Murfreesboro will provide the greatest opportunity in the near future to develop river access.
Those controlled by other public entities should present the greatest opportunity for negotiating
easements. Those held in private ownership will require land acquisition or easements to permit
development. Three (3) locations under private ownership are recommended for development
as trailheads for the existing greenway and blueway system. Those locations include:
•
•
•

West and Middle fork confluence (Barfield Road)
River Rock Boulevard
Joe B. Jackson Trailhead

With the eventual development of the greenway in these locations, river access can be provided
similar to that of the Manson Pike and Thompson Lane trailheads on the existing Stones River
Greenway. In addition to the easements and land acquisition required for trailheads, it will be
necessary to acquire land for the development of canoe portages around the existing dams
found on each of the 3 forks of the Stones River. The following provides a look at the point to
point river mileage between each of the existing and proposed river access trailheads. The 21
locations provide over 50 miles of water recreation and paddling opportunities.

From

Stones River (West Fork)
To

Distance (mi)

Veterans Pkwy

Middle Fork Confluence

2.20

West and Middle Fork Confluence

Cason Trail

1.20

Cason Trail

River Rock Boulevard

1.20

River Rock Boulevard

Bridge Avenue & Molloy

1.00

Bridge Avenue & Molloy

Manson Pike Trailhead

2.22

Manson Pike Trailhead

General Bragg Trailhead

1.21

General Bragg Trailhead

Thompson Lane Trailhead

1.43

Thompson Lane Trailhead

Nices Mill

7.11

Nices Mill

West Fork Recreation Area

5.17

Total

22.74

Technical Memorandum #3 – Capital Improvement Needs
Page 3 - 6

Murfreesboro’s Greenways, Blueways, and Bikeways Master Plan

Stones River (Middle Fork)
From

To

Distance (mi)

Elam Mill

Joe B. Jackson Trailhead

2.84

Joe B. Jackson Trailhead

City Schools Office

2.00

City Schools Office

West Fork Confluence

1.78

Total

6.62

From
Guy James Road

Stones River (East Fork)
To

Distance (mi)

Brown's Mill

2.38

Brown's Mill

Lascassas Pike

3.00

Lascassas Pike

Betty Ford Road

3.37

Betty Ford Road

VA Hospital

3.67

VA Hospital

Walter Hill Park

1.58

Walter Hill Park

Mona Recreation Area

5.72

Mona Recreation Area

East Fork Recreation Area

2.50

Total

22.22

It is anticipated that the City of Murfreesboro would develop 12 of the currently undeveloped
locations due to their proximity within the city limits or just outside in the urban growth boundary.
Those 12 sites include three (3) located at existing trailheads along the Stones River Greenway,
three (3) located at proposed trailheads along the expanded greenway system, two (2) at
locations identified on government agency controlled property, and four (4) at stand-alone
facilities that would be for the specific use of the blueway system.
The existing trailheads that could be expanded to accommodate water access include General
Bragg, Cason Trail and Bridge Avenue & Molloy. With the exception of Bridge Avenue &
Molloy, each has existing infrastructure that could provide the necessary support amenities for
the blueway trailheads. Additional improvements would be minimal to make those sites viable.
The Bridge Avenue & Molloy location would require the addition of parking and a staging area
as well as a boat access.
Proposed access points on the expanded greenway system include a point near the confluence
of the west and middle forks of the Stones River, and new trailheads recommended at River
Rock Boulevard and Joe B. Jackson. These sites should include all the amenities found at the
Thompson Lane and Manson Pike Trailheads.
Two (2) locations are recommended on property that is owned by other government agencies.
The location on the Veterans Administration hospital property is proposed to be a joint
greenway and blueway trailhead. It is anticipated that this would be a large trailhead and include
the amenities found at other joint trailheads in the system. The second location at the City
Schools office site is proposed to be a blueway access site only. It is anticipated that additional
parking and river access improvements would be necessary.
The four remaining sites are recommended as single purpose sites for the blueway system only.
These locations include Barfield Crescent on the west fork and Brown’s Mill Road, Lascassas
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Pike and Betty Ford Road on the east fork. Improvements would include at a minimum, parking,
staging areas, ramps and signage.
There are two remaining locations that are well outside the urban growth boundary. The location
at Guy James Road and Elam Mill Road would likely be joint developments by the City and a
partner agency. The location at Guy James Road is owned by Middle Tennessee State
University and presents an excellent opportunity for a joint development with the city.
Blueway System Improvements
As the city looks to expand its blueway system, design elements that will be common among all
sites include:
• Signage (wayfinding, safety and rules, maps, interpretive, mileage markers, etc.)
• Parking
• River access points (concrete launches, steps, slide rail for small boats, etc.)
• Amenities (trash cans, benches, pavilions, access gates, security lighting)
• Portages around dam structures and other obstacles in the river
Blueway development around the city should follow a design approach that takes into account
the sensitive riverine environment where they will be constructed. Low impact development and
the use of best management practices (BMP’s) for handling all stormwater runoff from parking
and roadway surfaces should be employed. Designs should also take into account flood-prone
areas and be built to withstand heavy rain events when floodwaters may rise outside the
riverbanks.
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On-Street Improvements
The City of Murfreesboro maintains an inventory of roadway classifications for all roads in the
city, as determined by the Major Thoroughfare Plan. This roadway classification listing, as well
as the existing greenway network, was used as the basis for making GBB enhancement
recommendations. On-road GBB improvements are limited to the rights-of-way of certain
functionally classified streets (major arterials, minor arterials, commercial collectors, community
collectors, residential collectors, and residential sub-collectors). Local residential streets are
generally adequate for non-motorized travel due to low speeds and low volumes and do not
warrant special GBB system designation. Off-road GBB improvements have generally been
constrained to the floodways of the Stones River and significant tributaries which have not been
developed such that future greenway construction is precluded. Other off-road improvements
such as greenway connectors do not follow water courses, but have generally been limited to
publicly or institutionally owned parcels.
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Greenway Projects
Project
ID

From

To

Distance
(mi)

G1

Cherry Lane

Walter Hill Park

1.76

G2

Walter Hill Park

Twin Oak Dr

8.91

G3

Middle Tennessee
Blvd

Urban Growth
Boundary

7.96

G4

Greenway (existing
- Barfield Rd)

Urban Growth
Boundary

11.61

Via Middle Fork of Stones River.

G5

Greenway (existing
- Barfield Rd)

Urban Growth
Boundary

8.98

Via Stones River, along BarfieldCrescent Park.

G6

Veterans Pkwy

Urban Growth
Boundary

12.57

Via Overall Creek

G7

Thompson Lane

Overall Creek
Greenway
(proposed - G 6)

5.19

G8

Greenway (existing
- Cannonsburg)

Discovery Center

0.47

Additional Information

Requires crossing at S. Church

Technical Memorandum #3 – Capital Improvement Needs
Page 3 - 16

Murfreesboro’s Greenways, Blueways, and Bikeways Master Plan

Greenway Connector Projects
Project
ID

From

To

Distance
(mi)

GC 1

Veterans Pkwy
(prop)

Greenway (prop)

0.38

GC 2

Siegel schools
campus

Greenway (prop)

1.36

Connects Siegel schools, Miller
Coliseum, and Siegel Park.

0.75

Connects Madison Ave bike lanes to
greenway via easement on MTSU and
water treatment plant property.
Requires crossing of Thompson Lane.

2.31

Part of major north-south connector
route via airport property easement.
May include short spur trails to
SportsCom and MTCS.

GC 3

GC 4

Madison Ave

Northfield Blvd

Greenway (prop)

Madison Ave

Additional Information

GC 5

Rutherford Blvd

Greenway (prop)

0.67

Part of effort to link MTSU to future
greenway via trails (via Rutherford
Blvd MUP). May include spur trail to
Oakland HS. Includes portion of Big
Ditch.

GC 6

Halls Hill Pk

Greenway (prop)

0.78

Connection to Daniel McKee school
via apparent existing utility corridor.

GC 7

Vine St

Greenway (exist)

0.14

Urban GC enhancing downtown
greenway access.
Potential for landmark bridge over
Shelbyville Pk near quarry (included
in cost).

GC 8

Wilderness Station

Greenway (prop)

2.19

GC 9

Blackman schools
campus

Greenway (prop)

1.05

GC 10

River Rock Blvd

Greenway (exist)

0.21

Bridge to greenway on old raquet
club property
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Multi-Use Path Projects
Project
ID

Route

From

To

Distance
(mi)

MUP 1

Veterans
Pkwy

BarfieldCrescent
Park

Greenway
Connector
(prop)

12.2

4

Additional Information

To be designed as part of Cherry Lane
extension. ROW limitations make
require use of alternative facility type.

MUP 2

Cherry Lane

Siegel Park

Greenway
(prop)

MUP 3

Sulphur
Springs Rd

Cherry Lane

Thompson
Lane

1.53

To be designed as part of future Sulphur
Springs Rd improvements.

MUP 4

Medical
Center
Pkwy

Conference
Center Dr

Greenway
(exist)

2.34

Retrofit on north side of Medical Center
Pkwy.

MUP 5

Old Fort
Pkwy

Salem Rd

Mall Circle
Dr

0.49

On north side of Old Fort Pkwy only.

MUP 6

Molloy
Lane

Middle
Tennessee
Blvd

Greenway
(exist)

0.83

MUP 7

Kirkwood
Ave

Middle
Tennessee
Blvd

Discovery
Center

0.75

MUP 8

Rutherford
Blvd

Church St

Northfield
Blvd

6.6

MUP 9

Joe B
Jackson
Pkwy

East of I-24

John Bragg
Hwy

7.57

Potential connection for Discovery
Center to Bellwood Elementary to
greenway (proposed).
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Bike Lane Projects
Project
ID

Route

From

To

Distance
(mi)

BL 1

Medical
Center Pkwy

I-24

Conference
Center Dr

0.75

Retrofit bike lanes through I-24
interchange

BL 2

Seigel Rd/
Battleground
Dr

Marymont
Dr

Thompson
Ln

1.92

Includes new bike/ped only connection
at Battleground dead end.

BL 3

Madison Ave

Dead End

Thompson
Ln

0.69

Stripe only

BL 4

Haynes Dr

Thompson
Ln

Memorial
Blvd

2.39

BL 5

Peconic Pl/
Howell Dr

Alexander
Blvd

Osborne Ln

0.27

Stripe only

BL 6

Alexander
Blvd/ N
Tennessee
Blvd

Northfield
Blvd

Dejarnette
Ln

1.32

Stripe only

BL 7

Middle
Tennessee
Blvd/ N
Tennessee
Blvd

Main St

Northfield
Blvd

2.02

BL 8

Highland
Ave

Clark Blvd

Northfield
Blvd

0.39

Stripe only

BL 9

Greenland
Dr

Highland
Ave

Middle
Tennessee
Blvd

0.8

Stripe only

0.82

BL 10

Main St

Maney Ave

Middle
Tennessee
Blvd

BL 11

Vine St

Greenway
Connector
(prop)

Maney Ave

0.48

Jones Blvd

Medical
Center
Pkwy

Northfield
Blvd

1.33

BL 12

Additional Information

Stripe only
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Bike Lane Projects (Con’t.)
Project
ID

Route

From

To

Distance
(mi)

BL 13

Broad St

Thompson
Ln

Greenway
(exist)

2.65

Construct as part of future Broad St
improvements.

BL 14

Mall Circle
Dr

Robert
Rose Dr

Old Fort
Pkwy

0.63

Restripe existing 3-lane section.

BL 15

River Rock
Blvd

Cason Ln

Greenway
Connector
(prop)

0.8

Restripe existing 3-lane section.

BL 16

Cason Trl

Dead End

Cason Ln

1.07

Stripe only

BL 17

Joe B
Jackson
Pkwy

Shelbyville
Hwy

Multi-Use
Path (prop)

0.87

BL 18

Salem Rd

Bridge Ave

Old Fort
Pkwy

0.28

BL 19

Mercury
Blvd

Broad St

Middle
Tennessee
Blvd

0.69

BL 20

Bradyville
Pike

Broad St

Rutherford
Blvd

1.33

Additional Information

Additional 0.8 mile bike lane from
Middle Tennessee Blvd to Minerva Dr
already exists
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Bike Route Projects
Project
ID

Route

From

To

Distance
(mi)

BR 1

Broad St

Urban
Growth
Boundary

Thompson
Lane

1.73

BR 2

Clark Blvd/
Battleground
Dr

Broad St

Marymont
Dr

1.55

BR 3

Lebanon Pk

Urban
Growth
Boundary

Thompson
Lane

1.81

BR 4

Thompson
Ln

Lebanon Pk

Lascassas
Pk

3.13

BR 5

Osborne Ln

Memorial
Blvd

Emery Rd

2.22

BR 6

Lascassas Pk

Urban
Growth
Boundary

Middle
Tennessee
Blvd

6.28

BR 7

Halls Hill Pk

Urban
Growth
Boundary

Champion
Way

4.2

BR 8

Highland
Ave

Dead End

Clark Blvd

1.67

BR 9

Jones Blvd/
Ridgely Rd

Broad St

Medical
Center
Pkwy

0.32

BR 10

Maney Ave

Broad St

Main St

0.4

BR 11

Broad St/
Manchester
Pk

Middle
Tennessee
Blvd

Urban
Growth
Boundary

4.93

BR 12

Shelbyville
Pk

Veterans
Pkwy

Urban
Growth
Boundary

2.71

Additional Information

Includes new bike/ped only connection
to Mercury Blvd.

Technical Memorandum #3 – Capital Improvement Needs
Page 3 - 21

Murfreesboro’s Greenways, Blueways, and Bikeways Master Plan

Bike Route Projects (Con’t.)
Project
ID

Route

From

To

Distance
(mi)

BR 13

Lynnford Dr

Joe B
Jackson
Pkwy

0.61

BR 14

Unfinished
Road

BarfieldCrescent
Park
Barfield Rd

Cason Ln

0.7

BR 15

Cason Ln

Salem Rd

1.74

BR 16

Salem Rd

Bridge Ave

6.45

BR 17

Old Fort
Pkwy

Cason Ln

9.13

BR 18

Bradyville
Pike

Joe B
Jackson Ext
(prop)

3.0

Veterans
Pkwy
Urban
Growth
Boundary
Urban
Growth
Boundary
Rutherford
Blvd

Additional Information

Technical Memorandum #3 – Capital Improvement Needs
Page 3 - 22

Murfreesboro’s Greenways, Blueways, and Bikeways Master Plan

10-Year (Tier I) and Secondary (Tier II) Priority Needs
Based on greenway plans already underway and community desires, some identified greenway
needs have been designated into two project tiers, or phases. Tier I projects seek to extend the
existing greenway system in south Murfreesboro and initiate a true greenway trail system in north
Murfreesboro. Doing so not only increases the amount of usable trail, but also will encourage new
users by linking more households and destinations along the new trail segments. Tier I roadway
projects are based on critical needs such as creating better downtown access to the existing
greenway system, as well as seeking to increase the effectiveness of Tier I greenway
improvements by linking these to each other and to important destinations.
Tier II greenway construction includes the major portions of the Blackman area trails. Tier II
improvements also include significant stretches of multi-use path which will result in the
connection of Siegel Park in the north to Barfield-Crescent Park in the south.
Unfortunately, few on-street projects in Murfreesboro can be considered “low-hanging fruit”, ready
to be implemented relatively easily with little cost. Those projects which can be easily
implemented (e.g. signing a designated bikeway along newly reconstructed portions of Maney
Avenue) generally do not link together into a bike network of any appreciable length or with an
important connection. Thus, ease of construction has not been a major factor in designating
priority improvements.
It is also important to understand the intent of the phasing designations. The recommended tier of
these improvements should be used as an aid toward the strategic implementation of the ultimate
GBB system with respect to user benefit. That is, the tiered approach recommends that finishing
greenway plan already under development and linking downtown and downtown neighborhoods
to the existing greenways are the most pressing needs from the users’ standpoint.
However, there are other factors that will need to be considered that may not be inherent in the
phasing strategy presented in this plan. For instance, a unique funding or land acquisition
opportunity may (and often will) come about which requires timely attention. Such a circumstance
will take attention and potentially funding away from an upper-tier project and give it to a lowertier, but more opportunistic project. Within reasonable limits, taking focus off of the upper-tiered
project to take advantage of these types of circumstances is encouraged for the good of the GBB
system as a whole.
Several of the upper-tier projects will require substantial effort and cost to implement. As these
are encountered, City leadership will have to determine the best course of action in the plan’s
implementation. Ultimately, the effectiveness of the GBB system as a whole will be strengthened
as all projects are implemented. Furthermore, few of the recommended projects will become any
easier or less expensive to implement as time passes. It is thus recommended that the upper-tier
project be implemented as early as possible to make later improvements as beneficial as
possible.
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Project Costs
Project costs associated with the capital needs identified in the GBB Master Plan, like in any
bicycle and pedestrian facilities plan, can be easily misunderstood. This is because, particularly
for the on-street projects, facilities are often implemented as part of larger roadway improvement
projects, so that the estimated costs of the non-motorized facility improvements are more difficult
to quantify.
The project needs costs listed below have been developed assuming that each project is a standalone project and are meant to provide a planning level estimate so that the scale of these
projects can be understood. However, it should be noted that implementation of many of these
projects will be fractional with respect to other roadway work which might be undertaken as part of
a roadway project occurring along the same corridor as an identified bike facility. In fact, many of
the on-road facilities in the GBB plan are recommended in part because of a future larger
roadway need has already been identified and incorporating a bicycle connection can be done
relatively easily as part of the bigger project.
General Estimates* for All GBB Projects
Type of Recommended Facilities

Length (miles)

Cost

Greenways and Greenway Connectors

67.3

$67,310,000

Multi-Use Paths

36.3

$27,240,000

Bicycle Lanes

20.2

$9,710,000

Bicycle Routes

50.0

$620,000

TOTALS

173.8

$104,880,000

*Planning-level construction costs only. Does not include right-of-way acquisition, utility relocation, or
preliminary engineering costs.

By way of comparison, it was reported in the Regional Bicycle and Pedestrian Study that for the
five years 2006-2011, just under $33 million in bicycle and pedestrian projects was awarded in
Rutherford County. This was 38% of the total funding in the Nashville region and was more than
in any other county, including Davidson. The funding during this period was the result of special
federal appropriations directly through congress and is not likely to be realized again in the near
future.
Breaking these costs out by the recommended project tiers gives funding estimates for a 10year planning horizon, a secondary planning horizon, and further future needs. The 10-year
planning horizon cost for greenways and greenway connectors is $38.4M, or an average of
$3.8M per year. Given that the average city-funded capital expenditures budget for the Parks
and Recreation Department over the past four years was approximately $120,000 per year
(when federal greenway allocations are subtracted), it is quickly evident that a different funding
strategy will be required.
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General Estimates* for GBB Projects by Planning Horizon
1
2
10-Year Horizon
Secondary Horizon
Future Horizon
Type of Recommended
Length
Cost
Length
Cost
Length
Cost
Facilities
(mi)
($1,000s)
(mi)
($1,000s)
(mi)
($1,000s)
Greenways and
Greenway Connectors

38.4

$37,310

24.6

$24,350

4.3

$5,650

Multi-Use Paths

2.3

$1,760

12.2

$9,130

21.8

$16,350

Bicycle Lanes

5.2

$2,270

2.3

$1,610

12.7

$5,830

Bicycle Routes

1.7

$20

0.6

$10

47.7

$590

TOTALS

47.6

$41,360

39.7

$35,100

86.5

$28,420

*Planning-level construction costs only. Does not include right-of-way acquisition, utility relocation, or
preliminary engineering costs.
1
Corresponds to Tier I projects
2
Corresponds to Tier II projects

Some considerations regarding funding strategies are as follow:
•

An additional expenditure of $3.8M would represent an approximate 3% share of the
City’s annual general fund expenditures. An amount this significant is not likely to be
found within the existing budget. As such, it appears likely that additional revenue would
be required to fund the Tier 1 projects over the 10-year near-term horizon.
o

Greenway construction should become the new leading priority of the Parks and
Recreation Department. Looking at the departmental budget, it is clear that
staffing and operating costs of existing park facilities are significant. As
greenways become priority, the department will realize that greenway
construction
does not
significantly
increase
staffing and
operations
costs the way
traditional park
facilities do.
Plus, existing
facilities will
see more users
once connected
Four-Year Budgeting by Expenditure Type for
by these
Murfreesboro’s Parks and Recreation Dept.
facilities.

o

Some communities have instituted an “infrastructure adequacy” fund whereby
developers of new housing and/or commercial property pay into the fund which is
dedicate to greenway system expansion.
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o

•

A portion of the county hotel/motel tax is currently earmarked for greenway
facilities. This portion dedicated to greenways should be evaluated and grown if
appropriate.

Although historic federal funding levels for facilities in Murfreesboro cannot be sustained,
it should not be assumed that no state or federal funding will be available. In fact, new
MAP-21 federal transportation legislation has special opportunities for funding active
transportation projects. The Transportation Alternatives (TA) funds will be administered
by the Nashville Area Metropolitan Planning Organization (MPO) (instead of by TDOT as
in the past) and will be eligible for use by active transportation projects like those
presented in this plan. The total amount of TA funds available annually within the
Nashville area is expected to be approximately $1.5M.
As part of the 2035 Long-Range Transportation Plan, the Nashville MPO also
established a nationally recognized strategy by which 15% of the region’s Urban Surface
Transportation Program (U-STP) funds would be dedicated to projects which encourage
the development of active transportation choices and walkable communities. The
revenue forecasts of this funding source shows that regional STP funding should be
considered as a significant possible funding source for this plan’s implementation.

Source: Nashville Area MPO
•

Another source of potential transportation funding is through public transit funds. These
funds are generally made available by the Federal Transit Administration and will again
be administered locally by the MPO. A greenway or bikeway project which provides
bicycle or pedestrian infrastructure improvements to or in the vicinity of transit service
may be eligible for these funds.

•

Partnerships have begun and will continue to emerge for walking and bicycling programs
and infrastructure. Often geared toward children, funding opportunities through both
public health and education arenas may be capitalized on. These opportunities may be
administered by public, private, or non-profit organizations.
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CITY OF MURFREESBORO
GREENWAYS, BLUEWAYS, & BIKEWAYS MASTER PLAN
TECHNICAL MEMORANDUM #4: USER DESIGN GUIDE
In 2011, the City of Murfreesboro initiated the development of the Greenways,
Blueways, and Bikeways (GBB) Master Plan to help identify and coordinate
implementable improvements in recreation and non-motorized transportation over the
next 25 years.
This technical memorandum sets forth the desirable standards for construction of the
City’s GBB network. These design guidelines are intended to function as a reference for
local government, engineers, planners, and others who make decisions that affect
bicycle and pedestrian travel in Murfreesboro. These guidelines are intended to be used
in conjunction with and as a supplement to the construction requirements and
specifications already established in the City’s Street Design Specifications (July 2009).
These guidelines are also meant to be used in conjunction with established guidelines
of the American Association of State Highway and Transportation Officials (AASHTO),
the current edition of the Manual on Uniform Traffic Control Devices (MUTCD), and the
Americans with Disabilities Act (ADA). Other emerging guidelines such as the National
Organization of City Transportation Officials (NACTO) Urban Bikeway Design Guide
should be consulted and may be found to provide more innovative guidance that might
be appropriate given specific conditions.
As is common with all design guideline documents, this document cannot provide
specific guidance for every design issue that may be encountered. In situations that are
not covered by this document, appropriate planning and engineering principles should
be applied, but always with the intent of consideration of all modes of transportation in
planning, design, and construction projects. In doing so, a continuous and consistent
transportation system for bicyclists, pedestrians, and transit users will be created,
resulting in a more complete implementation and greater usage of the GBB network.
Including the design of facilities for alternative modes of transportation from planning to
construction is more effective and less costly than having to retrofit facilities in order to
provide bicycle, pedestrian, and transit accommodations.
In short, these guidelines are meant to help create a safe, efficient, and user-friendly
environment that encourages ever-increasing levels of walking and biking in
Murfreesboro.
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1.0 GREENWAY FACILITY DESIGN STANDARDS
Developing quality design standards is very important to the success of a greenway.
The first step in defining standards is to identify who will use the greenway and what
they will use it for. Different user groups have different needs and different destinations.
The ultimate goal of design standards is to ensure the greenways are safe, usable and
attractive to the community.

1.1

PURPOSE OF A GREENWAY

Greenways are used for recreation, transportation, therapy and education. The result of
each of these uses is connection. Many connections can be developed, including
people to places, people to nature and nature to nature. Providing these pedestrian and
bicycle connections between neighborhoods, schools, parks and commercial areas can
reduce traffic on roadways, provide environmental benefits and help slow the fast pace
of life.
Connecting people to nature is becoming more difficult as our natural environment is
encroached upon by development. Typically, people want to live in and enjoy the
natural environment every day. This need to be surrounded by nature can be seen in
the homes we purchase, the places we vacation and the ways we spend our leisure
time. As our lives continue to move at a faster pace, time for enjoying our natural
surroundings decreases. Incorporating natural surroundings into our daily routines
through the use of greenways for daily errands and trips will provide opportunities to
reconnect people and nature.
Connecting nature to nature is also a vital aspect of greenways. Small islands of forests
remain in Murfreesboro. Linear corridors along streams and rivers connect many of
these islands of habitat. As development in Murfreesboro continues to encroach on the
natural environment, fewer areas are available for wildlife. Identifying, protecting and
enhancing connections between natural areas will help protect the integrity of the
natural environment currently found in the area.

1.2 USERS OF A GREENWAY
The connections created by greenways provide opportunities for several different uses.
Identifying the potential users makes identifying these uses easier. There are two
general categories of greenway users: pedestrians and bicyclists. Within these
categories are several different subcategories that need to be considered: ages, levels
of experience, physical abilities, special needs and destinations. The different facilities
required to accommodate the needs of all users effectively are discussed in the
following sections.
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Pedestrians
The term "pedestrian" includes many different users of greenways, including walkers,
runners and roller bladers. The intensity of use from pedestrians can range from a
leisurely walk to enjoy the outdoors to a five-mile run to skating to work. The age and
experience of users will influence how they use a greenway.
When greenways are used for transportation, walking remains the most common form
of pedestrian transportation. Elements considered when choosing walking as a form of
transportation include safety, convenience, travel time, physical condition, family
circumstances and natural factors, including the climate and land forms. Providing safe
surroundings, good connections and several rest areas can minimize deterrents to
using walking as transportation; however, elements that cannot be controlled include
the current weather conditions, natural land forms and travel distance and time.
Studies have shown that 80 percent of all walking trips are less than a mile in length.
This indicates that if a destination is more than a 15-minute walk, people tend not to
walk (calculated at 17 minutes per mile using 3.5 miles per hour as an average speed).
These calculations do not include instances when the basic physical facilities are not
provided for safely walking to a destination. These facilities include sidewalks, traffic
signals and adequate lighting.
Providing facilities that are separate from vehicles is not always an option. This is why
sidewalks remain the most common element to accommodate pedestrian
transportation. Standard sidewalks are three to five feet wide and parallel to the road.
Moving sidewalks away from the road, increasing the width and adding curves are
techniques used to create a more enjoyable walking experience. These sidewalk
enhancements can be done only if the rights-of-way are wide enough to accommodate
these changes. Regardless of the type of sidewalk provided, it is necessary to provide a
safe walking experience. Sidewalks that are free of large cracks, buckles and steps are
the basic elements needed to provide accessibility by all pedestrians.
Street crossings are unavoidable if
pedestrians are to move freely through a
community.
Traffic
volumes,
site
distances and street widths will affect the
type of crossing that is needed. Crossing
a two-lane residential street may only
require pavement markings. As traffic
flow increases, so should safety devices
to allow for pedestrian crossings. Many
standard signals and traffic calming
devices are available. The correct type
and time of crossings will depend on the
volume of traffic, number of lanes to be
crossed and the number of pedestrians.
Grade separated greenway crossing under a
These safety devices include traffic and
roadway.
pedestrian signals, raised crosswalks and
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other traffic caIming devices. If high volumes of traffic interfere with high volumes of
pedestrians, it may be necessary to provide additional crossing safety measures. On
roads where parallel parking is present, cars are not permitted to park within a certain
distance of an intersection. Sidewalks can be extended into this parking lane to shorten
the distance a pedestrian has to cross. These elements, called chokers, also make
pedestrians visible to oncoming traffic. Curbed medians in the center of the road can
also act as a safety zone for
pedestrians crossing several lanes of
traffic. When room is not available for
medians or chokers on busy roads, a
pedestrian bridge or tunnel that
completely separates vehicles from
pedestrians may be necessary.
Urban areas typically offer many
opportunities for both day and night
activities. Areas that are well lit and
minimize shadows are inviting to
pedestrians at night. The opposite
is true of a dark street. These areas
Raised crosswalk with chokers to reduce distance
a pedestrian must cross the travel lane.
discourage pedestrian use and turn
people away because darkness
provides places for people to hide, creating a potentially unsafe space. Adequate
lighting can minimize concerns of unsafe areas and situations.
Adequate sidewalks and lighting create attractive pedestrian places. Other items can be
included in a pedestrian walk to make it more attractive to its users. These elements
include scenic overlooks, interpretive signs for significant buildings or areas, trees and
shrubs, alternative paving materials and pedestrian oriented events such as farmers'
markets or street vendors. The right combination of these elements will not only provide
the basic needs for pedestrian use but will also make walking more popular.
Bicyclists
Bicycling has become more popular over the past several years. According to the
Bicycle Institute of America, the number cyclists increased by nearly 38 percent from
1983 to 1992. Many of these were recreation-based cyclists; however, bicycling
continues to become a larger part of the transportation system. As with walking,
distance continues to be a limiting factor in a person’s decision to ride a bicycle as a
form of transportation. A 1980 study by the U.S. Department of Transportation
established that 90 percent of work trips and 84 percent of the utilitarian trips taken by
bicyclists were two miles or less. A 1990 study in Denver, Colorado, found the mean
bicycle trip to be 2.1 miles1. Although the number of bicyclists has risen, the trip
distance has remained relatively consistent at approximately two miles.

1

Federal Highway Administration. “Facts and Figures: National Overview”.
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This Denver study also concluded that cities and communities that contain universities
have a greater amount of transportation by bicycle than other communities. However,
communities that are not home to universities but still maintained higher levels of
bicycle transportation have “70% more bikeways per roadway mile and six times more
bike lanes per arterial mile."2
As with pedestrians, age and experience are factors for consideration when planning
bicycle routes and facilities. There are typically three levels of bicyclists:
• Novice bicyclists are young or inexperienced riders who are uncertain about their
abilities and become nervous when confronted with awkward or crowded riding
situations. Areas best suited for novice cyclists are lightly traveled residential streets
or off road, multi-use paths.
• Basic bicyclists are more experienced and comfortable with riding and know the
rules of cycling safety. These riders are comfortable for shorter, leisurely rides on
multi-use trails and signed, on-road facilities parallel to pedestrian walks.
• Proficient cyclists, or experienced riders, cycle for transportation, intense
recreation, health and sport. These cyclists typically enjoy long distance and quickly
paced rides and prefer a well-paved road with adequate width to allow cars to pass
safely. Speed limits and mix of users typically deter proficient cyclists from using
multi-use paths for longer rides.
Wildlife
Establishing greenways also provides and protects valuable wildlife habitat. Greenways
protect valuable plant communities, food sources and linkages between vegetative
cover and food that are critical to sustaining wildlife. However, greenways’ impact on
wildlife and plant communities can affect the makeup of these communities. Care
should be taken when developing greenways through existing natural areas to reduce
construction impact, protect wildlife corridors, avoid sensitive areas and be sensitive to
operating practices that could affect breeding or other activities critical to the
sustainability of wildlife.

1.3 TRAIL STANDARDS
Developing a greenway can range from preserving a natural area for wildlife habitation
to constructing a 12-foot path that connects heavily populated neighborhoods with
downtown businesses to posting signs that indicate a bicycle route along a county road.
Understanding the types of users for which a particular portion of the greenway is being
developed will help to ensure proper use and inclusion of adequate facilities. The
following sections outline the types of facilities to be included within the greenway for
different user groups. When rights-of-way are available, lane and sidewalk widths
should be increased to ensure a safe environment for users.

2

Federal Highway Administration. “Facts and Figures: National Overview”.
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Natural Corridors
Middle Tennessee has consistently been named one of the fastest growing regions in
the country. The result has been rapid growth within the city of Murfreesboro and in the
county just outside the city limits. This rapid growth has seen natural areas and
undeveloped agricultural land swallowed up by commercial and residential
development. Maintaining the existing integrity of the remaining natural areas requires
conservation. Delineating and protecting these areas of natural beauty can be
accomplished by defining them as greenways.
Establishing natural corridors can be as simple as acquiring land. This, however, is not
as simple as it sounds. Purchasing natural land from private landowners can be an
expensive and time-consuming, but rewarding process. Immeasurable benefits are
gained from this acquisition. Plants and animals are provided a place to live and
reproduce. The community also benefits because natural areas help clean air and
water, provide flood storage and protection, reduce erosion and offer educational
resources.
Multi-Use Trails
Multi-use trails follow linear
corridors such as rivers,
abandoned railroads, utility
rights-of-way
and
other
linear elements in the
landscape. Multi-use trails
can be within road rights-ofway; however, they are
completely separated from
vehicular traffic. The trail is
typically 12 feet wide to
accommodate several users
traveling in both directions.
This
width
can
vary
according to the anticipated
number of users and the
location of the trail.
To accommodate all types of
activities, including bicycles,
strollers and roller bladers, asphalt or other hard surfacing materials are used to pave a
smooth surface. In areas of regular flooding or wetlands, boardwalks are constructed to
protect the sensitive environment and maintain a year-round usable trail.
To avoid conflict among different users, different design features can be added to trails.
A painted centerline can separate persons going in opposite directions. A two-foot
cleared shoulder on both sides of the trail allows for maneuverability and emergency
pull-offs. Signage is installed to inform users of trail alignments and special conditions.
Many of these design features and standard requirements are included in the American
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Association of State Highway Transportation Officials (AASHTO) regulations. These
standards are developed to accommodate all levels of bicycle travel at a maximum
speed of 20 miles per hour. To ensure proper maintenance, trails are also constructed
to accommodate a 6.5-ton vehicle travelling at 15 miles per hour.

Midblock Crossing

Multi-use trails traverse many different
elevations
and
natural
elements.
Accommodations are made when possible
to minimize steep grades or to access
interesting landscapes. Access through
some of the terrain in Murfreesboro may be
difficult; however, regulations require that a
certain portion of trails be accessible by all
users despite physical ability. The
guidelines established by the Americans
with Disabilities Act should be followed
during the design and construction of multiuse trails to ensure safety and accessibility
to all users. ADA guidelines establish a
maximum trail slope of 5 percent. Any slope
higher than 5 percent and up to 8 percent is
considered a ramp, which requires hand
rails and landings every 30 feet. Trails will
not be considered accessible if they contain
slopes greater than 8 percent.
Intersection Design Issues
Where off-street, multi-use greenway routes
intersect with surface streets; bicyclists and
pedestrians must be provided with safe
opportunities to enter or exit the trail, and
bollards or other devices should be used to
prevent motorized vehicles from entering.
These intersections must also provide safe
opportunities for bicyclists and pedestrians
to cross or merge with traffic.

In the detailed design phases of greenway
development, alternate locations for a trail are
90 Degree Crossing
typically considered, and locations with the most
appropriate intersection conditions should be prioritized. In ideal conditions, greenway
crossings of roads should be removed from existing intersections in order to have better
control over vehicular movements. When this is not possible, the greenway crossing
should be at or adjacent to existing pedestrian crossings.
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Greenway-Roadway Intersections
The most critical safety conditions on a greenway generally occur at the intersections of
greenways and vehicular roadways. According to the American Association of State
Highway and Transportation Officials, there are three basic categories of at-grade
greenway/roadway intersections—midblock, adjacent path and complex.
Mid-block crossings should be distinctly removed from existing roadway intersections to
clearly separate them from vehicular intersection activity such as merging movements,
acceleration/deceleration and preparations to enter turn lanes. The figure illustrates an
acceptable greenway/roadway intersection at midblock. Where greenways are aligned
in such a way that they would not cross the roadway at a 90-degree angle, the
configuration should be used as shown.

Adjacent Greenway Crossing

Adjacent Greenway Crossings
This category of crossing occurs when
a greenway crosses a roadway at an
existing intersection between two
roadways, whether it is a T-intersection
such as a driveway, or a four-legged
intersection as shown in the illustration.
This type of crossing should be
developed as close as possible to the
intersection so that both motorists and
greenway users recognize each other
as intersecting traffic. However,
potential conflicts for greenway users
will occur with left-turning (A) and rightturning (B) motor vehicles from the
parallel roadway, and on the crossed
roadway at C, D and E.

To minimize conflicts for type A turning movements, it is advisable to use protected left
turn phasing on a high-volume parallel roadway and high-use greenways. To minimize
conflicts for turning movement B, the turning radius should be as small as practical in
order to reduce the speed of turning motor vehicles. For turning movements C and D it
is advisable to prohibit right turns on red. The major roadway in the figure may be either
the parallel or the crossed road. Right-of-way requirements, traffic control devices and
separation distance between the road and the greenway will greatly affect this type of
intersection - attention to these details must occur in the development of construction
documents for specific greenway segments.
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Complex Intersection Crossings
Complex intersection crossings account
for all other greenway/roadway or
greenway/driveway
intersections.
Improvements to complex crossings
must be considered on an individual,
site-specific
basis.
The
obvious
mitigation measures to avoid complex
intersection crossings are moving the
crossing to an alternate location,
installation of a traffic signal, change in
signalization timing, or provisions for a
refuge island and a two-step crossing
for greenway users as shown in the
illustration. The refuge accommodates
groups of users including pedestrians,
bicyclists and individuals in wheelchairs.
Additionally, adequate space should be
provided so that users in the refuge areas do not feel threatened by passing motor
vehicles while waiting to finish the crossing.
Traffic Signals and Stop Signs
Regardless of the type of greenway/roadway intersection, a regulatory traffic control
device should be installed at all greenway/roadway intersections - the individual type of
control device will vary from case to case.
Under certain circumstances, traffic signals are most appropriate. The Manual on
Uniform Traffic Control Devices (MUTCD) developed by the Federal Highway
Administration identifies 11 situations that warrant the use of a traffic signal. The
MUTCD does not address greenway crossings, but bicycle traffic on a greenway may
be functionally classified as vehicular traffic and addressed accordingly. Greenway stop
signs should be placed as close to the intended stopping point as possible. Four-way
stops at greenway/roadway intersections are not recommended because of frequent
confusion about or disregard for right of way rules. Yield signs may be acceptable on
low-volume, low-speed neighborhood streets. In any event, the designer should ensure
that greenway signs are located so that motorists are not confused by them, and that
roadway signs are placed so that pedestrians and bicyclists are not confused by them.
Transition Zones
Where greenways terminate at existing roads, the path must be integrated into the
existing roadway network. Again, as construction documents are developed, care must
be taken to properly design the terminus in order to create a safe merging or diverging
situation. The designer should treat each greenway/roadway intersection as a potential
point of ingress or egress and the design should consider the movements of greenway
users who enter the greenway from the road as well as those who will exit the trail and
use the roadway from that point on.
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Approach Treatments
Greenway intersections and approaches should be developed on relatively flat areas.
The stopping sight distance at intersections must be evaluated and adequate warning
signs should be provided to allow bicyclists to stop before reaching the intersection,
especially on downgrades. Unpaved greenways should incorporate paved aprons that
extend a minimum of 10 feet from paved road surfaces.
Ramp Widths
Ramps for curbs at intersections should be at least the same width as the greenway.
Curb cuts and ramps should provide a smooth transition between the greenway and the
roadway. A five-foot radius should be considered to facilitate right turns for bicycles.
Bridge Crossings
In some cases, such as stream crossings, bridges may be the only practical treatmentthese structures should be designed to serve both pedestrians and non-motorized
users. Ideally, the clear width of pedestrian bridges will match the approaching
greenway including the recommended minimum two-foot wide cleared area on either
side of the trail. Including the cleared area width allows for free space between the
users and requisite safety railings and barriers.
When it is necessary to route a trail along an existing vehicular bridge, several
alternatives can be considered. The first, if width is limited, is to align " . . . the bicycle
path across the bridge on one side. This should be done where the bridge facility will
connect to a bicycle path at both ends and sufficient width exists on [one] side of the
bridge or can be obtained by widening or restriping lanes."3 A second alternative is to
"provide wide curb lanes over the bridge. This may be advisable where the bicycle path
transitions into wide outside lanes at one end of the bridge and sufficient width exists or
can be obtained by widening or restriping." The third and least acceptable alternative is
to use existing sidewalks. "This may be advisable where conflicts between bicyclists
and pedestrians will not exceed tolerable limits, and the existing sidewalks are
adequately wide. Under certain conditions, the bicyclist may be required to dismount
and cross the structure as a pedestrian." Retrofitting an existing bridge will present a
variety of challenges, and compromises may be required.
Railroad Crossings
Railroad grade crossings should be aligned at a right angle to the rails. The greater the
crossing deviates from this angle, the greater the potential for a cyclist's front tire to be
trapped in the flangeway, causing loss of control. If the crossing angle is less than 45
degrees, an additional paved shoulder of sufficient width should be provided to permit
the cyclist to cross the track at a safer angle. Where this is not possible, and where train
speeds are low, commercially available compressible flangeway fillers may be used.
Pedestrian Walks
Pedestrian walks are designated sidewalks that make important connections and are an
integral part of the greenway system. Pedestrian walks are designed or renovated to
3

AASHTO, Guide for the Development of Bicycle Facilities, (Washington DC,1999)
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meet the needs of all pedestrians, including children, senior citizens and individuals with
disabilities. Widening the walk, adding landscape and signage, using different paving
materials, decorative lighting and site furnishing can create a consistency that helps
define a sidewalk as an element within the greenway system.
Shared-Use Facilities
Many communities discourage using bicycles on sidewalks. Shared use facilities are
designed to accommodate both bicyclists and pedestrians by combining a sidewalk, or
pedestrian walk, that is separated from the vehicles and a bike lane along the edge of
the roadway. The same standards outlined for pedestrian walks and bicycle lanes would
be combined to develop shared-use facilities.
Retaining parallel parking along streets designated as shared-use facilities can have
both positive and negative results. On the positive end of the spectrum, maintaining
adequate parking in high-density business and residential settings is imperative. Parked
cars can provide a physical barrier between pedestrians and moving vehicles and
bicycles. Negatively, parked cars create a safety hazard for bicyclists. People are used
to looking for moving vehicles prior to getting in and out of their cars; however, looking
for moving bicyclists is not a common practice.
Physical barriers between automobiles and bicycles may also be appropriate to
separate vehicles from cyclists along certain bike lanes. These types of barriers may be
comprised of planters, mow strips, guard rails, low curbs or bollards. The type and width
of barriers depends upon the number of curb cuts along the roadway, the amount of
traffic flow and the availability of space within the rights-of-way.
Trail Hierarchy
Regardless of the type of trail being developed, there is a hierarchy, or priority, of trail
use. A primary trail makes connections to several different elements within the
community. The design elements included in a primary trail should accommodate a
greater number of users and include a greater number of support facilities. Ideally,
primary trails should close upon themselves or make a looped system. More
specifically, a primary multi-use trail will be a 12-foot wide paved pathway with a twofoot wide shoulder on both sides. Small rest areas that include benches, trash cans and
signs will be provided every half-mile and at intersections with other trails. Vegetation
should be cleared a minimum of five feet on both sides, and limbs should not hang
lower than 10 feet.
Secondary trails connect one element, such as a neighborhood or school, to another
element or primary trail. Secondary trails typically will not need to accommodate as
many users, but they are important to providing access to primary trails. Secondary
trails generally are not a part of a closed, or looped, system. A secondary multi-use trail
is similar to a primary trail except it is only 10 feet wide. The same clearances and
paving materials are needed. Depending upon the length of the trail, benches may not
be necessary, but they should be added at all intersections with primary trails.
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Rustic trails are typically located in areas that will not draw a large number of users or in
areas that are rural. These types of trails are typically eight feet wide and may be
surfaced with a porous material such as wood mulch, compacted gravel or other types
of fines. Vegetation should still be cleared five feet on both sides and 10 feet above the
trail.

1.4 TRAIL SUPPORT FACILITIES
A large part of creating an attractive and safe greenway system is incorporating support
facilities along the trail. These facilities should provide relaxation, education, orientation
and recreation opportunities. Anticipating the needs and wants of all users is important
to developing a successful greenway system, and incorporating the appropriate support
facilities is necessary for this to be accomplished.
Trailheads
In simple terms, trailheads are trail access points. However, in terms of available
facilities, they can be extremely diverse. Trailheads will establish the trail user's first
impression of the greenway network; therefore, their detailed design will be critical as
construction documents are developed for implementation. Where possible, trailheads
will be located in or adjacent to existing or planned parks so that public amenities such
as restrooms, telephones, parking, picnic pavilions, playgrounds and general recreation
facilities are already available. Frugal use of economic resources does dictate this
course. However, economy of means is not the only component of this reasoning. By
clustering recreational opportunities, the community will have a greater range of choices
to improve their health, quality of life and leisure time.
The size of a trailhead depends upon its location and anticipated amount of use. The
basic facilities included at a trailhead are parking, trail map and access to the trail. More
extensive trailhead facilities include restrooms, security lighting, signage, landscaping,
site furnishings, and telephones.
Existing facilities, such as schools and parks, can also be utilized as trailheads. Existing
parking can easily be supplemented with the addition of a trail map and entrance. Many
other amenities typically included at trailheads are already available, including phones,
lighting and restrooms. Utilizing these existing facilities as trailheads minimizes
construction costs and creates important connections to the greenway system.
General Trailhead Criteria:
1) Circulation. Adequate, efficient and safe space must be provided for vehicles
and pedestrians to maneuver.
2) Parking. Adequate number of spaces for the anticipated level of use of the
particular facility including, where appropriate, spaces for RVs, buses, small trailers
for boats and canoes, and bicycles.
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3) Structures. Again, depending on the anticipated level of use, buildings may be
required. Structures may include gazebos, picnic shelters or pavilions, restrooms,
maintenance and storage facilities, information booths and kiosks.
4) Site furnishings, including benches and trash receptacles.
5) Signs.
6) Fences and lockable security gates.
7) Security lighting.
8) Landscaping.
9) Connector trails to the main trail.
10) River access where appropriate.
Signage
The primary purpose of trail signs is to aid and instruct users of the greenway system.
Signs fall into four categories: regulatory, warning, guidance and educational.
Regulatory Signs
Regulatory signs provide operational requirements, and are used for traffic control. This
category includes stop and yield signs, right-of-way signs, speed-limit signs and
exclusion signs. They are normally installed where specific regulations apply.
Warning Signs
Warning signs identify existing or potentially hazardous conditions on or near the trail.
Like those on roadways, warning signs on trails identify steep grades, intersections,
stop or yield signs, changes in paving materials and speed limits for bicycles. These
warnings are included to provide safe conditions for all users. Warning signs function as
their name implies - they identify existing or potentially hazardous conditions on or near
the trail, and they caution users to reduce speed or dismount a bicycle for safety
reasons. They are typically used near intersections, bridges, crossings and tunnels.
Following the rules and heeding the warnings identified by these signs is necessary
because of the interaction of different trail user groups and unavoidable intersections
with roadways.
Guidance Signs
Guidance signs instruct; they provide trailside information to orient users geographically.
The typical "you are here" map is an excellent example of this category of sign.
Guidance signs can be both directional and informational. Directional signs point out
nearby support facilities and points of interest, such as historic sites and unique natural
resources. In this respect, guidance signs are often referred to as interpretive signs.
Educational Signs
Elements in the landscape or along the trail can be identified and their significance
explained with educational signs. These signs can inform trail users of historical events
that took place on a hillside, the geologic forces that created the waterfall on the other
side of the river, the type of wildlife inhabiting the woods in which they are walking or the
importance of the trees in maintaining the water quality of the stream paralleling the
trail. Hundreds of elements can be highlighted and illustrated though signage to provide
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trail users with a fuller understanding of
their community and the events that
have taken place.
Trails are transportation corridors, and
for
that
reason,
recognizable
transportation signs can be adapted for
trail use. However, an independent sign
"package" that coordinates all greenwayrelated signage should be developed in
succeeding phases of the citywide trail
system design. The sign package
facilitates
several
goals;
most
importantly, it reinforces an overall Interpretive Sign Explaining Historic Events
aesthetic image that incorporates the greenway logo and colors. With consistent
application of greenway sign standards, trail users will quickly learn to recognize and
comprehend trail components. The trails will be more user-friendly, easier to navigate
and safer.

Ancillary Trail Facilities
Waysides
Wayside exhibits are built adjacent to trails or
at the terminus of a connecting trail. These
areas contain interpretive signs that provide
information on the natural environment or on
cultural and historic points of interest in the
vicinity. They also provide small areas where
people can sit, relax and enjoy a quiet
moment.
Educational Facilities
In addition to signage, hands-on educational
opportunities can be developed with the
greenway system. These experiences can be
informal, such as access to the water's edge, or more structured, such as a nature
center or guided tour along a significant portion of the trail. A combination of these
different educational opportunities can exist at different locations and different seasons
of the year.

1.5 LANDSCAPING AND GATEWAYS
Landscaping may be required not only at trailheads, but virtually all along the trail
network. Construction of the greenway will require grubbing and clearing and some loss
of existing vegetation. At first, this may seem regrettable; however, it also presents real
opportunities for ecological restoration and beautification.
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To the extent possible and practicable, native species should be preserved wherever
possible as trails are installed. However, invasive exotic species such as privet and
honeysuckle should be removed. Additionally, damaged trees should be examined by
certified arborists. Trees in extreme states of decline should be removed, especially if
they present safety hazards. Dominant native plants in the areas of disturbance can
then be reintroduced and function to provide visual screens, walls, buffers and overhead
canopies. The particular environment and intended purpose of landscaping will
influence the overall plant palette, and native trees do not have to be used exclusively.
Some situations will certainly benefit from more ornamental introductions. However,
native vegetation should be considered wherever possible, especially in riparian areas
where it can protect the environment and stabilize riverbanks. Indigenous plant material
will be the most robust and will adapt best to local climate, soils and precipitation.
In most cases, a cleared area should be maintained for five feet on each side of trails.
Therefore, new trees and shrubs should be planted at least ten feet from the trail. By
maintaining this minimum ten-foot space, visibility will enhance user safety, and tree
roots will be less likely to damage trail surfaces. For reasons of security, dense shrub
plantings should be avoided adjacent to the trail. Occasional open spaces will also
increase security by providing clear routes for people to exit the trail in the event of
emergencies.

1.6 MAINTENANCE, SAFETY AND SECURITY MEASURES
Developing a greenway system requires both capital and operational funding to
implement and maintain the system. A community can employ many techniques to
maintain the trail system. One technique is to design the system with proper trash
receptacles and clearly state rules of conduct for greenway users. The proper location
and spacing of trash receptacles provides ample opportunity for people to dispose of
refuse. Posted signs inform users of fines for littering. These regulations need to
be enforced if they are to work. Another technique is to create public ownership of the
trails. The community can be encouraged to assist with trail maintenance by
establishing an "Adopt a Greenway" program. Similar to the "Adopt A Highway"
program, a section of the trail would be kept clean by a group or organization.
Volunteer organizations and groups should not be expected to do regular routine
maintenance. Regular maintenance tasks include the following:
• Trash removal
• Signs and Traffic Markings for motorists and trail users must be inspected regularly
and kept in good condition. Pavement markings must be kept clear and legible.
• Sight distances, especially those leading to crossings and curves should not be
impaired by vegetation. Trees, shrubs, and tall grass should be trimmed to meet
sight-distance requirements based on a 20-mile-per-hour design speed. Adequate
clearance must also be maintained overhead and on both sides of trails.
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• Trail surfaces should be patched on a regular basis-patches must be flush with the
finish surface of the trail.
• Trail damage from seasonal washouts and silt or gravel washes must be repaired
as soon as possible after they occur. Recurring drainage problems should be
identified and remedied. Culverts, catch basins, and other drainage structures
should be cleaned at least once a year.
• Regular sweeping and cleaning will be required to keep the trail free of debris,
including broken glass, loose gravel, leaves, and trash.
• Structures such as pavilions and restrooms should be inspected annually to ensure
they are in good condition. Special attention must be paid to wood foundations and
posts to determine if rot or termites are present. At the same time, site furniture and
other support facilities should be inspected.
• Mow trail shoulders and other selected areas on a scheduled basis depending
upon season, species and rate of growth.
• Remove storm-tossed limbs and fallen trees as soon as possible. Inspections
should also occur after significant storms to determine if any potential danger exists
from tree damage.
• Habitat enhancement and control
• Graffiti removal

1.7 STANDARD TRAIL DETAILS
The following details represent standard design practices utilized on the Murfreesboro
Greenway system. Furnishings such as benches, trash cans and bollards represent
those found throughout the system. Signage is also representative of the design utilized
on existing trails.
Trail Grading
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Clearing and Tree Protection
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Trail Construction
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Boardwalks and Bridges
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Fencing and Barricades
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Signage
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1.8 TRAILHEAD DETAILS
Curb and Gutter

Technical Memorandum #4 – User Design Guide
Page 4 - 33

Murfreesboro’s Greenways, Blueways, and Bikeways Master Plan

Technical Memorandum #4 – User Design Guide
Page 4 - 34

Murfreesboro’s Greenways, Blueways, and Bikeways Master Plan

Technical Memorandum #4 – User Design Guide
Page 4 - 35

Murfreesboro’s Greenways, Blueways, and Bikeways Master Plan

Paving
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Ramps
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Fencing and Barricades
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Walls
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Stairs

Technical Memorandum #4 – User Design Guide
Page 4 - 45

Murfreesboro’s Greenways, Blueways, and Bikeways Master Plan

Signage
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Site Furnishings
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1.9 DRAINAGE AND EROSION CONTROL DETAILS
Drainage
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Erosion Control
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1.10 GATEWAY TRAIL DETAILS
Paving
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Walls
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Stairs

Fencing
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Gateway Arch

Technical Memorandum #4 – User Design Guide
Page 4 - 76

Murfreesboro’s Greenways, Blueways, and Bikeways Master Plan

Technical Memorandum #4 – User Design Guide
Page 4 - 77

Murfreesboro’s Greenways, Blueways, and Bikeways Master Plan

Technical Memorandum #4 – User Design Guide
Page 4 - 78

Murfreesboro’s Greenways, Blueways, and Bikeways Master Plan

Sculpture Pad

Site Furnishings
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2.0 BLUEWAY FACILITY GUIDELINES
The blueway facility guidelines of this master plan provide basic information on creating
a successful blueways system. Similar to greenways, it is important to develop quality
design standards that are consistent throughout the system when creating blueways.
Blueway systems should have access points in key locations and provide safety
information for users.

2.1

PURPOSE OF A BLUEWAY

Blueways are water-based
trail systems for paddlers.
These
systems
have
designed access points
and they are important
recreation corridors that
both promote conservation
and can have economic
benefits as well.
In the past, rivers were the
main transportation routes
for the movement of
people and goods; now
rivers
present
an
opportunity for recreation
and
education.
They
provide
a
unique
recreation experience for paddlers, while protecting priceless biological features.

2.2

USERS OF A BLUEWAY

In general, the proposed Stones River blueways are considered mainly flatwater,
meaning they typically have little current and obstructions are easily avoided by trained
paddlers. Blueway users may be experienced paddlers and inexperienced paddlers who
utilize a variety of non-motorized watercraft, which may include canoes, kayaks and
stand-up paddling (SUP) boards.
Given the numerous species of fish found in the Stones River and its tributaries, fishing
is often a popular activity on blueways. The West Fork of the Stones River near Nices
Mill is already known locally for having rainbow trout. By providing access points,
signage and other blueway infrastructure, this recreational sport can continue to expand
and encourage tourism.
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2.3

SAFETY CONCERNS AND MEASURES

While there are many benefits to blueways, they can pose safety concerns for users.
These risks are not always apparent, as conditions can change rapidly due to weather
conditions, water level or changes in route due to fallen trees or other water hazards.
Low-water levels at certain times of the year also create unfavorable conditions for
paddlers. Information on available water data, current water levels and other safety
information is a critical component to providing a successful blueway system.
In addition, small low head
dams currently exist along
some of the streams and
pose a serious risk. When
water flows over the top of
these low head dams, they
produce churning currents on
the downstream side that
may not appear dangerous,
but recirculating water can
pin someone against the
upstream side, making it
difficult to escape. If possible,
these low head dams should
be removed along blueway
routes.
Source: American Boat Operators’ Course <www.boatcourse.com >

An ongoing study by the University of Tennessee states that there have been 204
deaths at low-head dams in 30 states over the past 50 years. Half of those deaths have
occurred since 2000. As more people use rivers for recreation purposes, these
unsuspecting “drowning machines” (as they are sometimes called) present a significant
health risk to paddlers. Removing low-head dams will not only improve river safety, but
also improve aquatic habitats by allowing fish passage.
All paddlers, whether experienced or beginner, need to be prepared for emergencies.
Posting rules for paddlers and providing a safe access point are two important
elements, but citizens should be advised that rivers pose many dangers.
According to the Centers for Disease Control and Prevention, drowning ranks fifth
among the leading causes of unintentional injury death in the United States. Tennessee
State Law requires that each person on board a watercraft have an approved Personal
Flotation Device (PFD); children 12 years old or younger are required to wear a PFD at
all times while on the water. For state regulations regarding Personal Flotation Devices,
refer to the Tennessee Boating Safety Guide.
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The Tennessee Wildlife Resources Agency (TWRA) provides the Safety Checklist for
Canoeing and Paddle Sports manual. They also have a Boating Safety Education
website with important safety information. General guidelines for users include:
•

Be prepared and always wear a PFD on and in the river. Paddlers should be
prepared for any situation.

•

Know your skill level and never paddle alone. Although the blueway may be
considered as class I rivers, paddlers of any skill level should check both weather
conditions and water level prior to departure. Always tell someone where you are
going and when you expect to return.

•

Bring plenty of drinking water, regardless of the season. Bring necessary allergy
medications and emergency supplies such as a first aid kit, prescription
medications, a change of clothes, flashlight, whistle, compass, rain gear, cell
phone, sunscreen, insect repellent, snacks, etc., and a waterproof “dry” bag to
hold these items. Secure items.

•

Check weather conditions and water level before your trip. Do not attempt a trip if
the forecast indicates severe weather such as a thunderstorm. Do not attempt a
trip during flood conditions.

•

Wear clothes and shoes suitable for conditions. Avoid flip-flips or other shoes that
can slip off the foot easily.

If sponsoring a float trip, leaders should provide participants with a legal waiver to sign
and require participants under the age of 18 be accompanied by an adult who has legal
responsibility.

2.4

CORRIDOR PROTECTION

Establishing a Blueways system and becoming a Scenic River can help protect and
improve water quality of the Stones River. Currently, parts of the river are listed as
303(d) impaired river according to the Tennessee Department of Environmental and
Conservation(TDEC). This is due, in part, to point source land development in the water
shed as well as unrestricted cattle access along the river. Opening river access can
promote water quality improvements. Improvements might include utilizing low impact
development techniques in future construction, adding rain gardens and other
stormwater best management practices to existing developments as well as restricting
cattle access to the river, when possible.
Engaging nonprofits in assisting with cleanups, education and outreach is an important
partnership that benefits the river and its paddlers. The Stones River Watershed
Association (SRWA) provides a great way to involve individuals interested in protecting
the river as a valuable resource. Other potential sources for assistances include the
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statewide organization Tennessee Scenic Rivers Association (TSRA), Boy Scouts of
America, Girl Scouts of the U.S.A., Americorps and possibly corporate sponsorships.
Scenic River Program
The Stones River may be eligible to participate in the Tennessee Scenic Rivers
Program. Currently, there are thirteen rivers designated as State Scenic Rivers. The
program seeks to preserve sections of rivers within the state and they are managed
according to the Rules for the Management of Tennessee Natural Resource Areas.
(Source: www.tn.gov/environment/na/scenicrivers/#rivers). For example, the Duck River
in Maury County is a member of the Scenic Rivers Program. The 37-mile section
designated as a state scenic river enhances the ability to protect its “scenic, ecological,
cultural and historical values.” It also provides guidelines for the protection for species of
rare and endangered plants and animals through protection of water quality and
adjacent lands.
Park and Float Program
The Tennessee Department of Transportation (TDOT) began the Park and Float
program in 2010. The program is a partnership between TDOT and the Tennessee
Wildlife Resources Agency (TWRA) that helps provide access to Tennessee streams
and rivers at bridge crossings on state highways. By recognizing the economic benefits
of providing access, the state capitalizes on this existing asset. (Learn more at
www.tdot.state.tn.us/environment/ecology/accomplishments.htm).
Aquatic Buffers
Aquatic buffers along
the
corridor
can
protect
waterways
and sensitive aquatic
environments.
Buffers protect water
quality by filtering
pollutants from runoff
and provide flood
control zones, stream
bank
stabilization,
stream temperature
control and room for
lateral movement of
the stream channel.
Linking buffers to
create a network of
green infrastructure
provide benefits for
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wildlife corridors. Buffers can protect rivers and streams from future development with
conservation easements; thus, conservation easements are a strong marketing tool that
helps guarantee the protection of scenic views and our precious natural resources.
Bank Stabilization
Erosion along banks causes land loss, habitat destruction and other adverse effects to
water quality and aquatic biodiversity. Designing bank stabilization requires a careful
analysis of what is causing the erosion. Applied incorrectly, bank stabilization
techniques may cause more erosion downstream.
When determining where to apply bank stabilization, first begin with addressing the
most severe sites and working from upstream to downstream. Tributaries should also
be evaluated. Verify land use on site and determine if there is a link between the
erosion and the land use. For example, cattle access may be a source of soil erosion.
Limiting access would be the first step in stabilizing the bank. In general, the first step is
to assess the amount of erosion (e.g. minor, moderate, severe) then determine the
method for bank stabilization and calculate costs. One of the more difficult steps in bank
stabilization is the ability to implement improvements (i.e. garnering public participation
and cooperation from the landowner).
It is important to utilize experts who understand river morphology and who can
determine the best method to stabilize the bank as well as what time of year is best to
implement the proposed measures. Often, low-tech methods can be used that, longterm, can withstand major storm events better than more expensive methods—such as
gabion retaining walls. However, without proper expertize, these methods could also
fail. For example, planting trees as a bank stabilization method should not be
implemented during the rainy seasons when a large storm event could wash away
installations before they have an opportunity to take root.

2.5 BLUEWAY ACCESS POINTS
Blueway access points provide facilities for recreational use of waterways. These
facilities allow for ease of put-in and take-out for canoes, kayaks and other small
recreational watercraft. As shown in the overall blueways master plan, a total of over 50
miles of blueway is proposed along the three forks of the Stones River. Proposed
access points along the river vary from a short distance of two miles, and span
distances up to six miles (with a median of 2.2 miles between access points). For flat
water canoeing, a paddler can average about two miles an hour. Access points shown
on the overall blueways master plan with short distances may be eliminated to provide
greater distances, but they are included for overall planning purposes. Each site will
need to be evaluated for access, distance from the next access point and site-specific
attributes.
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Below is a list of potential access points and distances:
Map ID

Stones River (West Fork)

Current Status

1

Veterans Pkwy

No Public Access

2

West and Middle Confluence

No Public Access

3

Cason Trail

Future Public Access

4

River Rock Blvd.

No Public Access

5

Bridge Ave. & Molloy

Future Public Access

6

Manson Pike

Public Access

7

General Bragg Trailhead

Future Public Access

8

Thompson Lane

Public Access

9

Nice Mill

Public Access

21

West Fork Recreation Area

Public Access

Map ID

Stones River (Middle Fork)

Current Status

10

Elam Mill

No Public Access

11

Joe B. Jackson Trailhead

No Public Access

12

City Schools Office

No Public Access

Map ID

Stones River (East Fork)

Current Status

13

Guy James Road

No Public Access

14

Brown's Mill

No Public Access

15

Lascassas Pike

No Public Access

16

Betty Ford Road

No Public Access

17

VA Hospital

No Public Access

18

Walter Hill

Public Access

19

Mona Recreation Area

Public Access

20

East Fork Recreation Area

Public Access
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2.6 BLUEWAY ACCESS AND PARKING AREAS
At a minimum, blueway access and parking
areas should include a paved access path to
natural staging and launching areas. In some
situations, a minimal amount of shotcrete or
concrete may be required to improve footing
and access within natural rock outcrops. In other
situations, a system of large steps or terraces
can be constructed of recycled plastic (textured,
not slippery when wet) and wood timbers to
facilitate put-in and take-out at varying water
levels. Ideally, access points should be provided
every two to four miles.
These access points should, wherever possible,
take advantage of existing park facilities or
proposed trailheads for parking, picnicking,
restrooms and other amenities. In some
situations, access points may be independent of
park facilities and will require dedicated parking
and signage. In a few cases, roadway pull-offs
with adequate room for two or three vehicles
may be appropriate. In other cases, more
developed parking amenities will he required.

Boat access slide rail next to stairs

Road construction to access points should be carefully planned to minimize impact on
the river and surrounding buffer. Access and parking areas should be limited to the
minimum necessary and should employ low
impact techniques such as porous pavement
where possible to reduce stormwater runoff.
In general, parking areas should be located
close to launch areas and should have a
loading/unloading zone for heavy equipment.
When designing parking areas, utilize low
impact
designs
and
provide
best
management practices when constructing to
minimize disturbances to the site and soil
erosion. In situations where parking cannot
be located near access points, pathways to
the water should be constructed at a
minimum of 5’ wide to allow adequate space
to carry watercraft to the water’s edge.
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Riverbanks with a slope greater than 15% will create difficulty transitioning from land to
water and will require handrails, steps and/or a boat launch. Bank stabilization should
also be provided to protect streams from soil erosion.
The American Disabilities Act (ADA) of 1990 requires that people with disabilities be
provided equal access to public programs and services. At a minimum, provide at least
one accessible put-in and take-out along the route as the blueway system develops.
Construction of ramps and steps will need to be designed to withstand heavy storm
events and may require permits from the U.S. Army Corps of Engineers, Tennessee
Department of Environment and Conservation (TDEC) and other regulating authorities.

2.7 MAINTENANCE
Similar to the maintenance of greenways, a blueway system requires both capital and
operational funding to implement and maintain the system. Designing the system with
proper trash receptacles and clearly stated rules of conduct for blueway users can help
reduce litter. As with greenways, these regulations need to be enforced if they are to
work. "Adopt a Stream" programs, where an organization volunteers to keep a section
of the blueway clean can also help with maintenance.
Regular maintenance tasks include the following:
• Removal of trash
• Signs and traffic markings for paddlers must be inspected regularly and kept in good
condition
• Following heavy storm events, blueways should be inspected for water hazards and
those hazards should be removed.
• Structures such as ramps, access points, pavilions and restrooms should be
inspected annually to ensure they are in good condition. Special attention must be
paid to wood foundations and posts to determine if rot or termites are present. At the
same time, site furniture and other support facilities should be inspected.
• Mow put-in and take out areas and other selected areas on a scheduled basis
depending upon season, species and rate of growth.
• Habitat enhancement and control
• Removal of graffiti
• Repaint/repair flow gauge
• Bank stabilization repair measures

2.8 BLUEWAY FACILITIES AND SIGNAGE
In providing a comprehensive blueway system, the system will require designation of
the route, access to put-in/take-outs and several types of signage. The system should
also provide sections that are ADA accessible. General guidelines to create ADA
compliant facilities for blueways are found below. The elements listed do not create an
exhaustive list, but rather provide general guidance.
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Route Surface and Slope
The access route to the boat launch site should have a smooth slope surface and be as
level as possible. To meet ADA guidelines, the slope should be less than 8.33% and
have a cross slope of under 2%. The ADA accessible route should also be clearly
marked.
Landing/Loading Area
A leveled boat slip space that is at least 60"x60" should be provided adjacent to the
loading area. In a back country canoe launch, this might be constructed using large
relatively flat boulders approximately a foot under water. This leveled area should be
designed to allow transfer from a wheelchair to a rock then into a floating canoe.
Transfer assistance
Whether on a bank of a lake or on a rocky slope, it is difficult to transfer to a moving
boat. When possible at the landing/loading area, provide a grab bar and other grab
points to assist in the procedure of getting into a boat seat. If possible, provide a surface
that will limit the amount of movement of the boat when entering the craft.
Below are several examples of handicap accessible landing/loading areas to consider.

Source: EZ Launch for Kayaks & Canoes <www.ez-dock.com>

Source: Logical Lasting Launches, by Roger Lewis, Lower Colorado River Authority
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Source: Kay-aKcess <www.kay-akcess.com >

Signage
A blueway signage system may consist of wayfinding signs, rules and regulations,
hazard signage and travel distance markers along blueway routes. Signage may also
include interpretive panels at access areas that educate the visitors about wildlife and
habitats found in the streams.
Wayfinding for blueways may be simple
signage that guides visitors to the put-in or
take-out locations, as shown in this photo.
Often, paddlers are experiencing routes for
the first time and wayfinding will assist them in
locating these areas. This example shown of
the brown sign with paddlers in a canoe is a
commonly recognized sign standard already
in use in Murfreesboro.
Signage for blueways should be provided to
encourage safe use of the river corridor as
well as user rules. Signage should identify
distances to take-outs downstream as well as
any areas where additional caution may be
necessary due to adverse conditions such as
waterfalls.
Below is a safety checklist for canoeing and
paddle sports, as posted on a sign at the Thompson Lane access point.
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Required By Law:
•

An approved, wearable life jacket for each person must be readily accessible.
Throw cushions do not meet this requirement.

•

Persons 12 and under must wear a life jacket while underway. Drifting is
considered underway.

•

Do NOT overload your boat.

•

Boaters must use running lights
after sunset or during restricted
visibility if boat is propelled by
motor (gas or electric). Canoes
and paddlers must exhibit a white
light or lantern after sunset or
during times of restricted visibility.

•

Boater's state registration card
must be on board if boat is
propelled by motor (gas or
electric).

•

A fishing license is required by all
persons 13 years or older
attempting to take fish.

•

Do not litter. It is unlawful to throw
or sink litter from a boat. In the
event that a boat turns over, all
contents must be retrieved.

•

It is unlawful to use or be in possession of drugs or controlled substances while
boating or paddling.

•

Use or possession of alcohol by individuals who are underage is prohibited.

Other:
•

It is extremely dangerous to climb rock bluffs or trees and jump or dive into the
water. Serious injury or death may occur.

•

On rivers, stay clear of trees that have fallen and extend into the water. These
are called strainers and are very dangerous.
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•

Stay clear of low head dams with water flowing over the top. These produce lifethreatening churning currents on the downstream side.

Additional items may be added to this checklist. We may
also recommend changing the title from Safety
Checklists to Rules and Regulations with information
regarding restrictions on swimming at these access
locations.
Access points should have a clearly visible flow gauge
that indicates the degree of safety for canoeing. Given
the low water flow of the Stones River during several
months of the year, it is important to provide water level
information to paddlers. Shown in the picture on the right
is a simple flow gauge. Larger signs and information may
be needed. Some examples include gauges painted on
bridges or rock outcroppings near the access point. Links
to the USGS National Water Information System with
information on current water levels should be provided
on blueway websites.
Source: Chris Council, Aspen Daily News
<www.aspenjournalism.org/2012/05/01/
new-stream-gauge-on-castle-creek-installed>

Other signs that are important
in providing a safe blueway
system
include
signage
regarding low head dams. An
example of signage provided at
low head dams is shown to the
left.

Source: Iowa Whitewater Coalition
<www.iowawhitewater.org/lhd/images/BooneLowHeadDam.JPG>
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3.0 BIKEWAY FACILITY GUIDELINES
Bikeways is the term used in the Murfreesboro GBB Plan to describe bicycle facilities
that are always within the right-of-way (ROW) of a roadway, and often within the
traveled (curb-to-curb, shoulder-to-shoulder) portion of the roadway. These on-street
facilities are critical components of the plan because they serve as connectors that
extend the accessible range and therefore the effectiveness of the greenway system.
Several types of bikeways exist, each with different design and operating
characteristics.

3.1 BICYCLE LANES
A bicycle lane is a portion of the roadway cross-section that has been designated for the
preferential or exclusive use of bicyclists by striping, pavement markings, and signage.
Bike lanes should be one-way facilities located on both sides of the roadway, in order to
carry bicycle traffic in the same direction as adjacent motor vehicle traffic. On one-way
streets, bike lanes should be on the right side of the road. Bike lanes are highly
regarded by many cyclists because of the safety benefits they provide to cyclists.
Bike lanes are typically considered to be the most desirable facility for higher-volume,
urban roadways, including collector roadways. On such roadways, bike lanes benefit
both bicyclists and motorists by segregating users, thereby increasing overall capacity.
In addition, bike lanes provide a defined area for bicycle travel, decrease sudden lane
changing by roadway users, and help to make cyclists feel more confident.
Width
It is recommended that bike lanes be four to six feet in width. However, exact bike lane
width should be determined by the type of roadway. Bike lanes on roadways without
curb and gutter should have a minimum width of four feet. For roadways with curb and
gutter, the bike lane should be at least four feet wide, and should be measured from the
gutter pan seam. Bike lanes located next to on-street parking, guardrails or the face of
a curb are recommended to have a minimum of five feet in width. Bike lane width is
recommended to be increased to six feet when the following roadway conditions are
present:
•
•
•
•

Streets with high traffic volumes
Heavy (commercial) vehicle volumes are high
Steep grades
Bike lane is adjacent to parking and parking turnover is moderate to heavy

Bike lanes in excess of six feet are generally not recommended, since they can be used
for parking or conventional travel lanes.

Technical Memorandum #4 – User Design Guide
Page 4 - 96

Murfreesboro’s Greenways, Blueways, and Bikeways Master Plan

Pavement Markings
Bicycle lanes should be delineated from conventional travel lanes by a six-inch, single,
solid white line. An additional solid white line can be placed between the bike lane and
parking lane to encourage motorists to park closer to the curb and to discourage
motorists from using the parking lane as a travel lane. This line should be four inches
wide.
Standard pavement marking should be placed within bike lanes to indicate the
designated space for cyclists. Bicycle lane markings, including symbols and a
directional arrow, should be placed after every major intersection, at least 65 feet from
the intersection. Symbols and arrows should be located at least every 1,000 feet
between intersections.

Typical bike lane symbols, as shown above, are used in bike lanes to indicate
designated bicycle use and direction of travel.

Standard pavement markings for bicycle lanes should be white, retro-reflectorized, and
created using durable, skid-resistant material. If possible, it is recommended that
pavement markings be located out of the path of motor vehicle crossings to maintain the
life of the markings. At bus stops, bike lanes should be striped with dashed lines to
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indicate where buses are expected to merge into the bike lane in order to reach the
curb.
It should be noted that the diamond symbol, which was recommended in the past, is no
longer used for bike lanes. This symbol is now associated with High Occupancy
Vehicles (HOV) lanes and other motor vehicle facilities. It is recommended that the
diamond symbol in existing locations be eliminated as part of regular maintenance.

Bike Lanes Adjacent to Parking Lanes
Bike lanes are often installed adjacent to on-street parking. As mentioned previously,
bike lanes on streets with parking should be at least five feet wide to provide additional
space to avoid opening car doors, and car
mirrors, and to maneuver around vehicles
moving into and out of the parking lane. A
width of six feet is desirable when parking
turnover is significant. AASHTO states that
the minimum combined width for the bike lane
and the parking lane should be 12 feet.
Where on-street parking is present, the bike
lane should be placed between the parking
lane and the conventional travel lane.
Diagonal parking can cause visibility
problems for cyclists and is generally not Bike Lanes next to Adjacent On-Street
recommended on streets with bike lanes.
Parking

This figure shows bike lanes on a street with and without on-street parking. Note that
the curb extensions do not extend into the bike lanes on the side with on-street parking.
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Bus/Bike Lanes
Where pavement width allows, a five to six-foot
wide bike lane should be provided between the
bus lane and conventional travel lanes. A shared
lane for buses and bicycles is an option in
locations where a bus lane is present, but there is
not adequate room for separate bus and bicycle
lanes.
Shared bus/bike lanes can reduce
conflicts with bicyclists, buses, and cars and can
increase cyclist safety when used appropriately.
Shared bus/bike lanes are generally used on
streets with relatively high automobile traffic, but
Shared Bus/Bike Lane
light, or express, bus traffic. Shared bus/bike
lanes with very high bus volumes can create
significant conflicts with bikes. It should be noted that right turning vehicles are usually
allowed in bus/bike lanes at intersections, and cars remaining in this lane between
intersections can cause problems for cyclists. In locations where shared bus/bike lanes
are used, the recommended lane width is at least 14 feet.

Bike lanes can share a lane with bus traffic, as shown to the left. If pavement
width allows the preferred design is to provide a separate bike lane, as shown
on the right.

Technical Memorandum #4 – User Design Guide
Page 4 - 99

Murfreesboro’s Greenways, Blueways, and Bikeways Master Plan

Innovative Bike Lane Facilities
Left-Side Bike Lane on One-Way Streets
Although bike lanes are typically only recommended for the right side of the roadway,
occasionally, bike lanes are installed on the left side of one-way streets for safety
benefits. Installation of left side bike lanes can help minimize conflicts due to high bus
volumes, a high percentage of right turning traffic, or a high volume of left turning
bicycle traffic.
Bicycle traffic turning left from a left side bike lane may create conflicts with motorists
who are not expecting bicycle travel on the left side of the street. Also, cyclists may
encounter problems moving from the left side bike lane back to the right side of the
roadway, if necessary.
Typically, lane width and striping requirements remain the same for left side bike lanes
as for bike lanes installed on the right side of the street. Left side bicycle lanes have
been used in Minneapolis, Minnesota; Berkeley, California; Eugene, Oregon; and
Madison, Wisconsin.
Contra-Flow Bike Lanes
Contra-flow bike lanes allow bicycle traffic to travel in the opposite direction of motor
vehicle traffic and are applied on one-way streets where directness and connectivity of
bicycle facilities is a high priority.
While contra-flow lanes are not generally
recommended, they may be appropriate under the following circumstances:
•
•
•
•

Fewer conflicts are present on the shorter route, improving safety
Cyclists can safely re-enter traffic at each end of the lane
Very few roads, driveways or alleys intersect the roadway on the contra-flow bike
lane side
Out-of-direction travel for cyclists is reduced considerably

Certain design features should be included for contra-flow bike lanes, such as:
•
•
•
•

Contra-flow lanes should be placed to the left of motorists
Proper signage alerting roadway users to two-way bicycle traffic should be
provided on streets or driveways intersecting a road with a contra-flow bike lane
Existing signals should be able to accommodate contra-flow bike traffic
The contra-flow lane should be the priority on one-way streets where there is not
enough width to accommodate both a contra-flow lane and a typical bike lane on
the right side of the street

Contra-flow bike lanes should be striped with a double, solid, yellow line to indicate twoway travel. Cities that have used contra-flow bike lanes include Eugene, Oregon;
Cambridge, Massachusetts; Minneapolis, Minnesota; Madison, Wisconsin; and San
Francisco, California.
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Colorized Bike Lanes
Colorized bike lanes can be used in highconflict locations as a way to alert
motorists to the presence of bicyclists
and bike lanes, especially in areas where
high volumes of motor vehicle traffic
cross bike lanes. The use of colorized
bike lanes has been shown to increase
bicycle safety by improving visibility of
bike lanes, encouraging motorists to
yield, and warning motorists and cyclists
of a potentially dangerous area.
Colorized bike lanes should be used for
short segments at conflict points within
Colorized Bike Lanes
the bike lane. Potential locations that
may benefit from colored bike lanes
include sections of bike lanes where ramps or roadways merge
in such a way that typical bicycle lane markings may not be
adequately visible.
Locations where colorized bike lanes have been used include
Portland, Oregon; Cambridge, Massachusetts; Philadelphia,
Pennsylvania; Montreal, Canada; and several cities throughout
Europe. Although several colors have been used in Europe,
green is the most commonly used color in the United States.
“Dooring” in Bike Lanes
Emerging practices for bike lane accommodations with onstreet parking focus on efforts to reduce the conflict between
Sign to Alert Motorists
to look for Bicycles
parked cars and bicyclists. The “door zone” is the area in the
bike lane that is crossed when the driver of a parked car opens
the door. This poses a problem for bike
lanes located next to on-street parking.
Two emerging strategies for increasing
awareness of the “door zone” are:
 Install “Look for Bike” signs to alert
drivers to look for bicyclists when
opening the driver’s side door.
 Increase the width of the bike lane
so that bicyclists can travel outside
the “door zone” without entering into
the motorists travel lane.
Example of Car Door Opening in Bike Lane
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Bicycle Lanes at Intersections
Designing for bicycle travel at intersections is arguably the most crucial, and most
challenging, aspect of bicycle facility design. Because a high proportion of incidents
between bicycles and automobiles occur at intersections, it is important that bicycle
facilities at intersections are designed in a manner that is direct, logical, predictable, and
that minimizes unusual circumstances. Both cyclists and motorists must be provided
with a well-defined path to follow and a clear indication of who has right of way. As
usual, bicycles should be treated as vehicles at intersections and the path designated
for bicycles should remain as close to conventional travel lanes as possible. Bike lanes
may be striped all the way to the crosswalk. However, they should not extend through
pedestrian crossings or through the intersection.
As cyclists approach an intersection, they will need to position themselves in the correct
location for the movement they intend to make. For turning movements, this may
require cyclists to merge into outside travel lanes in areas without bike lanes. Where
bike lanes are present, they are often only intended for through movements. Turning
cyclists will still need to position themselves appropriately in other lanes, as needed.
Free-flowing intersections, like those with slip lanes, allow motorists to make turns
without being controlled by a traffic signal and enable higher-speed turns. This design
decreases safety for cyclists, who must cross paths with motorists at some point.
Therefore, slip lanes should be avoided where bicycle facilities are present.
Intersections without Right-Turn Lanes
Bicycle lanes that are provided at signalized or stop-controlled intersections without
exclusive right turn lanes should be replaced with a dashed line for a minimum of 50
feet prior to the intersection. The dashed line will alert motorists and cyclists that they
may be merging with one another at the intersection. Solid bike lane striping should
start again immediately on the far side of the intersection.
Minor intersections that are not stop-controlled should be striped with a solid line all the
way to the crosswalk. However, at intersections where a high volume of vehicles are
turning right or where there is a near-side bus stop, the bike lane striping should be
dashed for at least 50 feet or for the length of the bus stop.
Intersections with Right-Turn Lanes
At intersections where both bicycle lanes and exclusive right turn lanes exist, conflicts
are created when right-turning motorists and cyclists traveling through the intersection
must cross each other’s path of travel. Bike lanes at these intersections should be
placed to the left of the exclusive right-turn lane.
Merging and lane changes between motorists and cyclists should occur before reaching
the intersection. To encourage motorists to move into the right turn lane, the bike lane
should be striped with dashed lines at least 50 feet in advance of the intersection. The
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solid bike lane striping should resume when
the full-width of the right-turn lane is achieved
and should extend to the crosswalk or stop
line.
In locations without adequate space for both a
separate bike lane and a right turn lane, the
right-turn lane may be marked as a shareduse lane, with bicyclists directed to the left
side of the lane. This approach has been
used in Memphis, Tennessee as well as
Eugene, Oregon. However it is not included
in the AASHTO or MUTCD manuals. Another

Bike Lane at Intersection with Right Turn Lane

The illustration on the left shows an exclusive right turn lane without on-street
parking, while the illustration on the right shows the right turn lane where onstreet parking is present.

option, when space is limited, is to end the bike lane and widen the through lane to at
least 14 feet for shared use.
In cases where a parking lane or a through travel lane is dropped at an intersection to
create a turn lane, the bike lane should be located between the through lane and the
right-turn lane, if possible. In locations where a through lane has been dropped to
become a right-turn-only lane, the MUTCD states that bicycle markings should stop at
least 100 feet before the beginning of the right-turn lane, and through bicycle markings
should resume to the left of the right turn lane. At intersections with a high volume of
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right-turning bicycles, it may be appropriate to provide a right turn only bike lane in
addition to a through bike lane.
Intersections with Dual Right-Turn Lanes
Approaches with dual right-turn lanes consist of either
two exclusive right turn lanes or an exclusive rightturn lane and a shared through/right-turn lane. These
configurations complicate the placement of a bike
lane.
Cyclists traveling straight through the
intersection face the difficulty of merging across two
right turn lanes to a through lane, or proceeding
through the intersection in a lane where drivers may
be turning right.
The MUTCD states that, in this situation, the bicycle
lane should be discontinued. Possible alternatives at
these locations include providing a dashed line from
the edge of pavement to guide the cyclist to the
shared through/right turn lane, or providing a sidewalk
cut to allow the cyclist to approach the intersection as
a pedestrian. Proper signage should be provided to
warn cyclists of the conditions ahead. Dual right turn
lanes should be warranted by an engineering study
and avoided, whenever possible, on streets where
significant bicycle traffic is anticipated.
T-Intersections
At T-intersections, especially where traffic volumes
are high and there is available space, bike lanes
should be provided for both left and right-turning Proper signage should be
movements. If space is limited, the bike lane should installed at dual right turn lanes
be dropped in advance of the intersection so that to warn motorists and cyclists of
cyclists may position themselves in the proper the lane configuration ahead.
conventional lane. If the bike lane is dropped, the left turn lane is recommended to be
at least 14 feet wide. The bike lane on the through street of the T-intersection should be
striped through the intersection, except at crosswalks.
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Separate left and right turn bike lanes should be provided at T-intersections, as shown
in the illustration to the left. Where pavement width prevents this, a wide left shared left
turn lane should be provided, as shown to the right.

Complex Intersections
Intersections that have offset or skewed approaches, or multiple streets entering from
different angles, can create confusion for all roadway users. Skewed intersections can
reduce bicycle visibility at angles and can increase the distance across the intersection.
This often results in a long, confusing path for cyclists. Ideally, approaches to skewed
intersections should be realigned to meet at right angles. Where re-alignment is not
possible, ample sight distance must be achieved at the intersection. Bike lanes may be
dashed through the intersection to guide cyclists and to keep motorists from
encroaching into the path of travel of cyclists.
Multiple streets entering an intersection create difficulties for cyclists due to an
increased number of conflict points, a larger intersection with a longer distance to cross,
reduced visibility of bicycles, and more unpredictable movements by motorists. It may
be possible to redesign this type of intersection so that only two roads cross at one
point, and the additional approaches intersect the road at another location. Also,
redesigning this type of intersection as a roundabout may be appropriate. Where
redesigning the intersections is not possible, dashed bike lanes may be continued
through the intersection.
Bike Lanes at Roundabouts
Roundabouts can be problematic for cyclists, although low-speed roundabouts tend to
accommodate both motor vehicle and bicycle travel fairly well.
Higher-speed
roundabouts, and roundabouts with multiple lanes or flared entry points, create more
points of conflict for cyclists.
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In general, bicycle travel is accommodated at roundabouts by providing separate
bicycle paths outside of the roadway or by bicycles sharing conventional travel lanes
with motorists. Bicycle lanes through roundabouts are not recommended. At locations
where bicycle lanes lead to roundabouts, the bike lane should end between 35 and 65
feet ahead of the roundabout.
Bike Lanes at Interchanges
Because of their high-speed, free-flowing motor vehicle traffic, freeway or interstate
interchanges can be one of the most difficult areas for cyclists to navigate. Conflicts
can occur when cyclists traveling at lower speeds must weave or merge with motorists
traveling at much higher speeds. Problems that occur at entrance and exit ramps
include:
•
•
•
•
•

Visibility problems caused by the acute angle at which vehicles are approaching
Accelerating motorists merging into traffic, which increases the speed differential
with bicyclists
Motorists exiting to the right sometimes do not use turn signals, making it difficult
for cyclists to predict their movements
Motorists concentrating on merging may be distracted and not as attentive as
normal to the presence of cyclists
Because they may be exiting bicycle-restricted roadways, motorists may not be
anticipating bicycle traffic

While design recommendations for bike lanes at intersections provide suitable solutions
for signalized interchange ramps, many interchange designs allow for uncontrolled
vehicular movements which require special attention for non-motorized users. The
bicycle lane designs shown below help to increase safety and comfort at interchanges
which have uncontrolled movements by minimizing the distance that cyclists must
cross, by improving sight distance, and by moving the conflict point to a location where
motorists are not concentrating on merging with traffic. As shown in the figures, the
bike lanes are pulled away from the through lane of the roadway and curve around to
intersect the road at near-right angles. Portland, Oregon has also experimented with
using colorized bike lanes at entrance and exit ramps to increase visibility.
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The bike lane at the entrance ramp shown in the figure intersects the ramp at nearly a
right angle before the motorist must merge into traffic.
Source: Oregon Bicycle and Pedestrian Plan

Bike lanes at exit ramps should be pulled away from the roadway to allow nearly right
angle crossings at the ramp, as shown above.
Source: Oregon Bicycle and Pedestrian Plan

Interchange-type intersections, such as single point urban interchanges (SPUI)
occasionally occur on urban roadways where bicycle travel is permitted. Single point
urban interchanges (SPUI) are constructed in areas where there is restricted right-ofway since this type of interchange requires less land. SPUI’s are designed to move
high volumes of traffic through the interchange at relatively high speeds. With this type
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of motor vehicle design it is important for the interchange to include a design that allows
for safe bicycle movement. At these intersections, bicycle lanes should be designed to
enable cyclists to safely cross the intersection, as well as enter and exit the roadway.
The design should include small controlled crossings, a geometry that creates tight,
close to right angle crossings, and one that is clearly marked for bicyclists.
Advanced Stop Line/Bicycle Box
At intersections with high volumes and
frequent turning conflicts, advanced stop
lines, or bike boxes, enable cyclists to
move ahead of motorists to position
themselves for a turn. As shown in the
figure, bike lanes lead into the bike box,
which is located between the motor vehicle
stop line and the crosswalk.
Bicycle
markings should be placed in the box and
signage should be provided to indicate
where cyclists and motorists should stop.
Bike boxes can improve bicycle visibility
and decrease turning conflicts with
motorists without significant delay to motor
vehicle traffic. The downside to bike boxes
is that motorists will be restricted from right
Bike boxes, as shown above, allow
turns on red, and bike boxes will not help cyclists to move ahead of motorists to
cyclist turning movements during the green position themselves for a turn.
signal phase. Also, if the signal turns green
before a cyclist has a chance to position
themselves, the cyclist may be trapped in an unsafe location. Until they are more
common, motorists may be unfamiliar with, and may be confused by, bike boxes.
Therefore, bike boxes should be used with caution.
Bike boxes have been used in many cities. Some of these cities include Portland and
Eugene, Oregon; Cambridge, Massachusetts; and various cities in the United Kingdom
and the Netherlands.
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3.2 SHOULDER BIKEWAYS
In many cases, the use of paved shoulders in rural areas or on roadways without curb
and gutter is a good way to incorporate bicycle facilities. Shoulder bikeways are
beneficial to all roadway users in that they provide added space for motorist
emergencies and emergency vehicles, improve highway capacity and sight distance,
and help to maintain the edge of the roadway. Although shoulder bikeways are typically
not striped exclusively for bicycles because of their range of functions, they are still able
to provide a cost-effective solution for accommodating bicycle travel on rural roadways.

To most safely accommodate bicycle travel on shoulder bikeways, it is generally
recommended that a clear shoulder width of at least four feet be provided. A five or sixfoot wide clear shoulder is suggested on roadways with high traffic volumes, average
speeds over 50 mph, steep grades, a high volume of large vehicles, or the presence of
shoulder rumble strips or obstructions on the side of the road.

3.3 SHARED ROADWAYS
Roadways where cyclists and motorists share the same travel lanes are considered
shared roadways. Shared roadways do not provide exclusive space for bicyclist and
may require motorists to weave into adjacent lanes to pass a cyclist safely. Types of
shared roadways include:
•
•
•
•

Wide Outside Lanes,
Bicycle Boulevards,
Signed Shared Roadways, and
Local Roadways.

Wide Outside Lanes (WOL)
Wide outside lanes (WOL) are a preferred
alternative for arterial and collector streets
that do not have adequate room for bike lanes
and do not have paved shoulders. WOLs
should be designed to provide adequate room
for a standard automobile to pass a cyclist
within the travel lane. While some cyclists
may feel less comfortable on WOLs than on
bike lanes, WOLs are a significant
improvement over standard 11 to 12-foot wide
travel lanes in accommodating bicycle traffic.

Example of the Shared Lane Pavement
Marking also called a “sharrow”, 2009
Edition of the MUTCD

The shared lane pavement marking, also
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referred to as “sharrow”, is called out in the 2009 MUTCD to identify WOLs. This
marking indicates a presence of cyclists to motorists and also provides a guide to
cyclists as to where they should position themselves. It can be especially effective in
WOLs that are adjacent to parking lanes.
Many times, WOLs can be accomplished on multi-lane roadways by reducing the
existing width of other travel lanes and reallocating it to the outside lane. It is
recommended that WOLs be a minimum of 14 feet wide, measured from the gutter pan
seam. Where on-street parking is provided, an adjacent WOL that is 15 to 16 feet wide
is recommended. The parking lane should be striped to encourage motorists to park
close to the curb. If WOLs are 15 feet or wider for continuous periods, striped bike
lanes should be considered.
Bicycle Boulevard
Typically placed on low volume or
residential streets parallel to high volume
arterials, bicycle boulevards serve as
through streets for cyclists. Motor vehicle
traffic is allowed on bicycle boulevards.
However, traffic calming devices are used
to discourage cut-through traffic and slow
motor vehicle traffic. Treatments used on
bicycle boulevards, such as medians, traffic
circles and chokers, are intended to reduce
conflicts between motorists and cyclists,
while prioritizing bicycle travel.
For
example, in order to favor bicycle travel,
stop signs are placed on the side street,
except at locations where stop control on
the bicycle boulevard would benefit cyclists
at busy intersections.
Streets on a grid system often are the best
candidates for bicycle boulevards, since
they are typically direct routes and provide
better connectivity than winding streets.
While bicycle boulevards offer advantages
to cyclists and pedestrians by decreasing
motor vehicle speeds and volumes, careful
planning is needed to avoid increasing
traffic volumes on nearby streets, impeding
emergency vehicles, and other negative
Bicycle boulevards, as shown here, are
roadways that emphasize bicycle travel.
Source: Oregon Bicycle and Pedestrian Plan
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impacts. It is also important to collaborate with residents on streets that a bicycle
boulevard may impact.

Signed Shared Roadways (SSR)
Signed shared roadways are roadways that
are identified by signage, and where
appropriate
pavement
markings,
as
preferred bike routes.
SSRs are
recommended for roadways with limited
pavement width and where adding width to
support preferred bicycle facilities, such as
bike lanes or wide outside lanes, is not
possible. Roadways that carry a relatively
high volume of bicycle traffic, a low volume
of motor vehicle traffic, or that provide
critical connectivity between bicycle routes
or common destinations may be good
candidates to be SSRs. When establishing
a roadway as an SSR, the outside lane “Sharrow” pavement marking designating a
shared lane
should be re-striped to provide as much
additional pavement width for bicycle travel
as possible. In some cases, the roadway should be marked with a “sharrow”. The
pavement marking is used to alert motorists of the presence of bicyclists and to indicate
to the bicyclist where to ride.
It is important to note that SSRs require more than just signage and pavement
markings. Care should be taken to ensure that other elements of the roadway are as
bicycle-friendly as possible. Regular maintenance to the roadway should be conducted,
and common hazards to cyclists should be eliminated. For example, roadway
maintenance should include scheduled street sweeping to clear debris. It should also
improve other roadway conditions for cyclists, such as storm grates, potholes, railroad
crossings, and other facilities. Common hazards facing cyclists are discussed in detail
in the Other Design Considerations section of the Bicycle Facilities Design Guidelines.
In general, “Share the Road” signs are recommended, unless the SSR is a short section
between bike lanes or WOLs. It is recommended that the speed limit on SSRs not
exceed 35 mph.
Local Roadways
Due to their low traffic volumes and reduced vehicle speeds, special treatments are
often not required for motorists and cyclists to share local roadways. At times, local
roadways tend to endure more traffic and at higher speeds than is planned. When this
is the case, bike lanes are recommended to increase comfort and safety for roadway
users if adequate width is available.
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3.4 TRAFFIC SIGNALS
Like motorists and pedestrians, cyclists must abide by traffic signals. Therefore, the
signal timings should be designed to accommodate cyclists and detection must be
designed to detect bicycles.

Traffic Signal Timing
Traffic signal timings that are based solely on motor vehicle traffic may not provide
adequate time for cyclists to clear an intersection. Signal clearance intervals should be
programmed to allow cyclists enough time to react, accelerate, and proceed through an
intersection on the clearance interval. At intersections where bicycle travel is
anticipated, the average bicyclist speed of six to eight mph, and
perception/reaction/braking time of one second should be considered when
programming signal timings. At large intersections, such as multi-lane or skewed
intersections, cyclists may also require additional time to cross.

Traffic Signal Detection
At
actuated
intersections
where
bicycle
travel
is
expected,
detector
loops
should
be
designed to detect
bicycles in addition to
motor vehicles.
For
this reason, detectors
should be located
Pavement Marking indicating
within
cyclists’
Bicycle
Detector Loop Location
expected path of travel
in bike lanes, shoulder
bikeways, and conventional travel lanes. Left turn lanes
and outside through lanes, or shared through/right turn
lanes, may need special consideration since the cyclist
may be located on the right side of the lane, outside the
typical detection area.
At these locations, bicycle
detection symbols should be provided to indicate to the
cyclist the proper position at which to activate the signal
detector.
The various types of detector loops are shown in the
figure. Quadrupole and diagonal quadrupole loops are
generally best for bicycle detection, since they are more
sensitive throughout the loop. Standard loops are more
difficult to adjust for bicycle detection and are not

Detector loops designed to
detect bicycles should be
used
at
signalized
intersections where bicycles
are expected.
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recommended.
Video detection can also be used for bicycle detection. This type of detector is typically
seen at intersections where a designated bike lane is striped and where video detection
is used for automobiles. The technology uses detection zones to determine the
presence of a bicycle.
Pushbutton-type detectors are generally discouraged for bicycle facilities. However,
when a loop or video detector is not an option, a pushbutton may be appropriate if
cyclists are able to access the pushbutton without having to dismount or lean and they
can remain in the proper position for the direction they wish to travel at the intersection,
including left and through movements.

Bicycle Signals
Bicycle signals can be used to help guide cyclists through high-volume, high-conflict
intersections by providing a separate signal for cyclists. Bicycle signals protect cyclists
at signalized intersections by separating conflicting movements and giving priority to
cyclists making certain movements. Also, the overall flow of the intersection may be
improved, but may result in additional delays for motorists.
Guidelines for bicycle signals are not provided in MUTCD and are not widely used.
However, they have been implemented in cities such as Davis, California; New York,
New York; Tucson, Arizona; and in various cities throughout Europe and Australia.
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3.5 SIGNAGE
Bicycle facilities will often require signs directed at motorists, cyclists, or both.
Additional signage directed at motorists may be required in some instances, such as
complex intersections or locations with high bicycle traffic and insufficient bicycle
facilities. Signs directed at cyclists are typically smaller versions of standard roadway
signs since cyclists travel at lower speeds, and are often traveling closer to the signs. In
addition to bike-specific signs, standard roadway signs usually also apply to cyclists.
Signs used for bicycle facilities, like standard roadway signs, should be easy to
understand by all roadway users. The use of symbols is preferred over text on signs in
general.
The 2009 MUTCD provides guidance on signage, placement and pavement markings
for bicycle facilities. The latest edition of the MUTCD should be consulted when
installing signs and pavement markings (http://mutcd.fhwa.dot.gov/).

Signage Guidelines
Shared-Use Trails (Greenways)
At intersections between shared-use trails and roadways, a “Bicycle Warning” sign
(W11-1) should be placed on the roadway in advance of the intersection.
Signs
directed at cyclists on the shared-use path approach to an intersection, should only be
visible to path users, not to motorists.
Bicycle Lanes
“Bicycle Lane” signs (R3-17) should only be used on designated bike lanes, which are
marked by the “Bicycle Lane Symbol” marking. Supplemental bike lane plaques
“Ahead” (R3-17a) and “Ends” (R3-17b) should be used in conjunction with the “Bike
Lane” sign (R3-17) before the beginning of a marked bike lane, or before the bike lane
ends. The “Bicycle Warning” sign (W11-1) and the “Share the Road” plaque (W16-1)
should both be used just after the “Bike Lane Ends” signage. Where bike route signs
(D11-1, M1-8, M1-9, and supplemental plaques) are used, they should include
directional information, or information identifying the bikeway. On roadways with bike
lanes, this type of informational signage is only needed at major intersections or where
the route changes streets.
In locations where sections of bike lanes are discontinuous, bike route signs should be
provided to guide cyclists from one bike lane to the next. Also, bike route signs are
recommended to direct cyclists to destinations. For example, “Bike Route: XX Street
Bikeway” or “Bike Route: Zoo.”
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“No Parking Bike Lane” signs (R7-9, R7-9a) may be necessary in areas where parking
within bike lanes is a recurring problem. However, in most cases, adequate pavement
markings in bike lanes reduce the need for these signs.
On roadways where motorists must transition across bike lanes into right turn lanes,
“Begin Right Turn Lane Yield to Bikes” signs (R4-4) should be installed at the beginning
of the taper, or, if none, at the point where merging begins.

Regulatory bicycle facilities signage from the 2009 edition of the Manual on Uniform
Traffic Control Devices.
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Warning bicycle facilities signage from the 2009 edition of the Manual on Uniform
Traffic Control Devices.
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Directional bicycle facilities signage from the 2009 edition of the Manual on Uniform
Traffic Control Devices.
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Shared Roadways
It is recommended that bicycle route signs (D11-1, M1-8, M1-9 and supplemental
plaques) be placed at all major intersections where routes change direction and on
streets with a minimum spacing of 1,000 feet. As previously mentioned bike route signs
should include information, such as destinations, directions or identifying bikeways.

3.6 OTHER DESIGN CONSIDERATIONS
Pavement Surface Quality
The quality of the pavement surface is an important consideration for cyclists. Potholes,
joints, raised pavement or other surface irregularities can trap a bicycle wheel, or even
cause cyclists to swerve or lose control, especially when they occur in the path of travel.
These types of pavement problems should be repaired quickly and carefully, while
making certain that the repairs do not actually leave conditions worse, such as leaving a
ridge or loose gravel.
Storm Grates
Storm grates can pose a serious threat to cyclists depending on their design and
location. For this reason, storm grates and utility covers should be kept out of the path
of bicycle travel as much as possible. When it is not possible to relocate storm grates
out of the path of travel, efforts should be made to maximize the safety of the existing
storm grates in place.
Storm grates that are not flush with the frame of the grate and grates with long slots
parallel to the path of travel can trap bicycle wheels, which can result in serious injury to
the cyclist. These types of grates should be replaced with storm grates that are bicyclecompatible as well as hydraulically efficient. If replacing storm grates cannot be
achieved immediately, a temporary solution is to
weld steel cross straps or bars to an existing
grate, perpendicular to the path of travel,
spaced a maximum of six inches apart.

Bicycle-friendly storm grates, such as
those
illustrated
above,
are
recommended.

Another hazard to cyclists is created by storm
grates that have not been raised as the street
has been resurfaced and, as a result, are
significantly lower than the surrounding
pavement. When resurfacing a street, it is
recommended that the grate be no more than
one-quarter of an inch offset from the new
pavement. If this is not possible, the pavement
should be tapered into the grate to avoid leaving
a severe edge.

In general, bicycle-safe storm grates are
recommended for all streets, not just those identified for bicycle travel. Likewise, when
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resurfacing streets, storm grates should be nearly level with the pavement on as many
streets as possible, not just those designated for bicycle use.
Rumble Strips
Rumble strips are sometimes used on higher-speed roadways to alert motorists that
they have veered onto the shoulder or to warn of an approaching intersection.
However, for cyclists, they can be unsafe and uncomfortable. For cyclists, the safest
option is to prohibit the use of rumble strips on roadways where bicycle travel is
expected.
If it is determined that rumble strips will offer safety benefits on a roadway, there are
techniques that will minimize their impact on cyclists. There should be at least five feet
of space between the rumble strip and the edge of pavement. On roadways with wide
outside lanes, rumble strips should be located on the right side of the lane line. Rumble
strips should not be used on roads with bike lanes, unless they are placed outside the
bike lane, to the right. Another design for rumble strips that is good for bicyclists is to
install them with a skip pattern which allows bicyclists to move to the left when
necessary.
Construction Zones
Bicycle travel should be maintained through construction zones to the greatest extent
possible. Any provisions that are made for motorized traffic should also include
provisions for maintaining bicycle travel.
Where bicycle facilities are interrupted for a significant distance, temporary bicycle
facilities, such as bike lanes or wide outside lanes, should be provided. In locations
where no temporary facilities can be provided, a reasonable detour should be identified
and signed. Where bicycle facilities will be interrupted for a shorter distance, cyclists
may be routed to conventional travel lanes. Cyclists should not be re-routed onto
sidewalks unless no other options exist.
Metal plates that are used on roadways in construction sites may be difficult to see
under certain conditions, and can have surfaces that can be slippery for cyclists. If
metal plates are used, they should have an edge less than one inch high. If the edge is
greater than one inch, an asphalt lip should be provided.
Construction signs should not obstruct the path of travel for cyclists or pedestrians.
Also, construction information, especially regarding route changes, is recommended to
be provided by local media or websites to the public. It is also recommended that
groups affected by the construction such as neighborhood associations, or bike clubs
be notified prior to the start of construction.
Bridges
Roadway bridges are as important to cyclists as they are to motorists in providing
connectivity across highways or waterways. However, typical bridge elements such as
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open grate decking, expansion joints and narrow lanes can present problems for
cyclists.
Bridges should be improved to safely accommodate bicycle travel as part of routine
bridge maintenance or as major work is scheduled for the bridge. For example, bridges
should be retrofitted with bicycle-compatible decking and expansion joints to improve
conditions for cyclists.
On new bridge construction, six-foot wide bike lanes are desirable to provide cyclists
with additional room to maneuver on bridges with high volumes or steep grades. The
width of the bridge should be at least as wide as the approaching roadways, including
bike lanes, shoulders, curb and gutter, and sidewalks.
Bridges should be as bicycle-friendly as possible, even in locations where designated
bicycle facilities are not provided. All new bridges should be designed to accommodate
bicycle travel.
Railroad Crossings
At-grade railroad crossings are most difficult for
cyclists where they are forced to cross at an
angle, especially if the surface at the crossing is
rough. The channel between the flange and
pavement can catch a bicycle tire and throw the
cyclist.
Bikeways are recommended to cross railroad
tracks as close to a right angle as possible.
Angled crossings can result in a trapped bicycle
wheel and can cause a loss of control for the
cyclist. If the projected path of the bikeway will
meet the railroad at less than a 45-degree
angle, it is generally recommended that the
bikeway should be realigned to provide a more
perpendicular approach.
Realigned bike facilities can allow
cyclists to cross the railroad at near
perpendicular angles.
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Advanced warning signs and pavement markings should be installed in advance of a
railroad crossing, as stated in the MUTCD. Pavement markings should also be used to
indicate the safest crossing angle to cyclists.

Flangeway fillers can improve a rough
railroad
crossing
surface
by
minimizing the gap between the rail
and the pavement.

The pavement of the bikeway should be level
with the rails in order to provide a smooth
crossing. Crossings should be constructed
of concrete panels with steel reinforcements.
Advanced warning signs and pavement
Rubberized crossing mats may also be used.
markings should be provided prior to a
railroad crossing. (MUTCD)
However, they are not recommended on
roadways with high volumes of heavy vehicles. Neither asphalt nor timber is
recommended for crossings since asphalt has a tendency to develop ridges next to the
rails, and timber can be slippery and is not as durable.
A rough railroad crossing can also be caused by the gap that can exist between the rail
and the adjacent pavement, known as the flangeway. It is recommended that the width
of the flangeway be as narrow as possible. Flangeway fillers, which are usually made
of rubber, can be used to reduce the flangeway width. Flangeway fillers should not be
used on high-speed railroad tracks.

3.7 DESIGN PRACTICES TO BE AVOIDED
Sidewalk Bikeways
Sidewalks for bicycle travel are generally not recommended for several reasons. These
include:
•
•

Sidewalks are not designed for higher-speed use by bicycles, which can lead to
conflicts with slower-moving pedestrians or with fixed objects, such as poles,
benches, and other street furniture.
At intersections, motorists will expect pedestrians from a sidewalk, but may not be
looking for a fast-moving cyclist to emerge from the sidewalk.
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•
•

Cyclists face conflicts at intersections where they are unable to follow vehicular
traffic rules, but may also not follow pedestrian rules, resulting in confusion for all
roadway users.
Sight distance on sidewalks can be limited by buildings, trees, walls, or other
obstructions.

In areas where bicycle travel on sidewalks is expected and allowed, such as locations
where children ride on the sidewalk, sidewalks should not be signed as bicycle facilities.
In general, cyclists should function as vehicles, and bicycle facilities should be
appropriately designed to encourage this practice.
Two-Way Bike Lanes on One Side of the Street
Potential hazards are created for cyclists when two-way bike lanes are installed on one
side of the roadway. Cyclists next to the travel lane are traveling between motorists and
cyclists who are moving in opposite directions. Cyclists using these lanes may cause
confusion by being in unexpected locations at intersections, and they may be forced to
make awkward and unsafe movements when moving to and from traditional bicycle
lanes.

Gravel Driveways and Alleys
Gravel can be very unstable for cyclists and can result
in loss of control. To prevent gravel from drifting onto
bicycle facilities, gravel approaches should be paved
back at least 15 feet.

Continuous Right-Turn Lanes
Cyclists riding on streets with continuous right turn lanes
are forced to ride either to the right of the right-turn lane,
where they may be in the path of the right-turning traffic,
or to the left of the right-turn lane, where they are in the
path of traffic moving into and out of the turn lane.

A paved apron at gravel
approaches helps prevent
gravel from spilling onto
bicycle facilities.
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The illustration at top shows a roadway with a continuous right turn lane, which allow
constant merging conflicts. The bottom illustration provides separate right turn lanes,
which can increase safety for cyclists.

Instead of a continuous right-turn lane, providing multiple right-turn lanes that serve
specific intersections may be preferable. Eliminating the continuous right-turn lane will
prevent vehicles on the approaching roadway from turning right into the continuous turn
lane, resulting in fewer vehicles merging out of the continuous turn lane. Also, multiple
turn lanes will create a defined space for motor vehicles to move into the right-turn lane
prior to an intersection. Bike lanes should be installed to the left of the right-turn lanes.
Rumble Strips on Urban and Suburban Roadways
Shoulder rumble strips have been implemented by many highway agencies and State
Departments of Transportation (DOTs) across the United States as an effective
countermeasure to single-vehicle run-off-the-road accidents. In 2001, the FHWA issued
a technical advisory on roadway shoulder rumble strips to address the conflict between
the use of shoulder rumble strips on non-controlled access roadways and cyclists.
FHWA technical advisory recommends rumble strips normally not be used in urban or
suburban areas on non-controlled access roadways or along roadways where prevailing
speeds are less than 50 mph. Additionally, FHWA recommends rumble strips not be
used when their installation would leave a clear shoulder pathway less than 4-feet wide
(or less than 5-feet wide if there is an obstruction such as a curb or guardrail) to the
right of the rumble strip for bicycle use. The use of shoulder rumble strips on non-
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access controlled facilities should be limited to locations that an engineering study or
crash analysis suggests that the number of these crashes would likely be reduced by
the presence of rumble strips which is consistent with FHWA’s policy guidance.

3.8 MAINTENANCE
Cyclists travel on two high-pressure wheels and are even more vulnerable to poor
roadway conditions than motor vehicles. Therefore, bicycle facilities should be
maintained to the same high standard as roadways for motor vehicle traffic.
Bicycle facilities require routine maintenance just as roadways do. Because of their
design, bicycles can be even more susceptible to accidents or damage caused by poor
roadway conditions than motor vehicles. Debris on the roadway can deflect bicycle
wheels, causing cyclists to lose control, and potholes can bend the rim of a bicycle
wheel.

Surface Repairs
Cyclists should be provided with smooth riding surfaces.
Therefore, surface
imperfections should be maintained. Irregularities, such as potholes, ridges, cracks,
and other surface defects, should be identified as part of regular maintenance and
repaired promptly, especially when they are located within the bicycle path of travel.
Also, an effort should be made to respond quickly to complaints of a specific hazard
made by facility users.

Repaving
Repaving projects often present an opportunity to add or improve bicycle facilities on a
roadway. Repaving may result in additional room for shoulders or bike lanes,
adjustment of conventional travel lanes or the repair of surface irregularities.
Pavement overlays should extend across the entire pavement width (e.g. travel lanes,
turn lanes, shoulder area, etc.) to prevent surface problems, like a ridge or edge, within
the bicycle travel path.
As part of the repaving project, certain roadway features, such as manhole covers and
storm grates, should be raised to offset the pavement surface by no more than onequarter inch.
As previously mentioned, gravel driveways should be paved at least 15 feet back from
the roadway to prevent gravel from spilling into the bicycle travel path. This portion of
gravel driveways can be paved during roadway repaving projects.
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Debris Removal
Routine inspection and maintenance programs should be organized to guarantee that
litter and debris are removed from bicycle facilities on a regular basis. Streets that are
equipped with bicycle facilities may require even more attention than roadways without
bike facilities. Areas of the roadway between through and turning traffic often collect
debris and are often in the path of bicycle travel. In order to keep them functioning
properly and to keep water out of the bicycle path of travel, drainage areas should be
kept clear of debris.
Maintenance schedules may need to be modified depending on the season. For
example, frequent sweeping to remove leaves in the fall may be necessary. Individuals
should be discouraged from blowing grass or leaves into the public right-of-way
because, in addition to littering the path of bicycle travel, this practice creates increased
workload and burden for the government agencies charged with keeping the right-ofway clean.

Utility Cuts
The cut lines of utility cuts on a roadway should be parallel with the flow of traffic and
should be located outside the path of bicycle traffic to the greatest extent possible. Cut
lines that must be placed within the travel path of cyclists should be filled and made
flush with the surface of the pavement.

Vegetation
Vegetation along bicycle facilities should be trimmed periodically to avoid sight distance
limitations and to provide a minimum of two feet of roadside clearance, especially at
curves or intersections. In addition, care should be taken to ensure that signage is not
hidden by vegetation. Preventative maintenance should be performed to keep tree
roots from breaking up pavement.

Spot Improvements Program
In many cases, the users of a bicycle facility are the first to be aware of a maintenance
problem on a bikeway. Spot improvement programs, where cyclists communicate
problems directly to responsible government agencies, provide early detection of
problems. This allows needed repairs to be performed quickly. However, spot
improvement programs should not be expected to replace routine maintenance and
inspection of bicycle facilities.
Providing forms on the government website can be a good way for cyclists to contact
the appropriate government agency. The maintenance request can be forwarded to the
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proper department, which will then be able to follow-up with the citizen who made the
request. Paper forms should also be made available to those without internet access,
and should be provided at bike shops or other easily accessible locations to cyclists.
The government agencies need to have adequate staff and funding available to address
maintenance problems as they arise.

3.9 BIKE FACILITY RETROFITS
Space within the roadway right-of-way should accommodate motor vehicle, bicycle, and
pedestrian travel. However, many existing streets were originally constructed without
bike lanes. For this reason, creating space for bicycle facilities on roadways can be one
of the more challenging aspects of developing a bicycle network.
Bike facilities can be added to existing roadways by paving the shoulder as a bike lane,
re-striping the roadway, or widening the roadway. Typically, re-striping or adding bike
lanes to the shoulder are the preferred methods of incorporating bike facilities to
existing streets since physical constraints often make widening roads not feasible.

Paving the Shoulders
As discussed in the shoulder bikeways section, the shoulder area on roadways without
curb and gutter can often be used for bike facilities. However, unpaved or gravel
shoulders, or shoulders paved with a rough bituminous surface, should be repaved to
provide a stable riding surface for cyclists.
Shoulders should be paved to match the adjacent roadway structure and can function
as either bike lanes or wide outside lanes. Minor shoulder grading may be able to
provide additional width for paving, improving the comfort and safety of shoulder bike
facilities.

Re-stripe the Roadway
Reduce Travel Lane Width
Space can be created for bicycle facilities by narrowing existing travel lanes, turn lanes,
or parking lanes. Occasionally, wide lanes can be narrowed and still maintain 11 or 12foot wide lanes. On lower-speed streets, travel lanes can be reduced to ten feet without
compromising safety or operation and can still remain within AASHTO guidelines.
Reduce the Number of Travel Lanes
In some cases, removal of a conventional travel lane may be warranted and can provide
roadway space for bike lanes. An engineering study should be conducted to determine
levels of service for motor vehicles based on a reduction of travel lanes. Depending on
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the roadway, the demand for enhanced bicycle facilities may outweigh a reasonable
reduction in motor vehicle capacity.
The practice of reducing the number of conventional travel lanes has actually been
effective in improving traffic flow in many locations and is now commonly referred to as
a “road diet.” A common example of a road diet is a two-way roadway with a four-lane
cross-section that is re-striped as a three-lane cross-section to include a single travel
lane in each direction, a center turn lane, and, of course, space for bike lanes. This
configuration has been used successfully in cities throughout the United States and
Canada and can effectively improve traffic operations by reducing speeding, conflicts
and crashes, especially on streets with high turning volumes.
Reduce On-Street Parking
Additional width for bike facilities may be obtained by reducing the amount of pavement
width allotted to on-street parking. The width of parking lanes can be reduced to seven
feet. However, when seven-foot parking lanes are used, adjacent bike lanes are
recommended to have a minimum width of six feet.
Removing a parking lane from one side of the street may be appropriate where there is
moderate parking demand. Another alternative would be to allow parking in bike lanes
during off-peak periods or during special events, such as at night or during a nearby
worship service.
The benefits of on-street parking and its effect on pedestrians and nearby businesses
should be considered before reducing or eliminating parking lanes. For example, many
businesses rely on on-street parking for their customers, and parking lanes increase
pedestrian comfort by providing a buffer between the sidewalk and travel lanes.
Re-stripe for Wide Outside Lanes
Whenever possible, “extra” roadway width should be applied to outside lanes, even in
locations where extra width will not result in the standard 14-feet required for WOLs.
Cyclists benefit from any additional space in the outside lane, and motorists are
provided with more room to pass cyclists without weaving into adjacent lanes. When
additional width is provided for wide outside lanes, roadway features, such as storm
grates, manhole covers, sign posts, or other obstructions, should be bicycle-compatible
or should be relocated, if possible.

3.10 BICYCLE PARKING
Parking is as important to cyclists as it is to motorists and should be well-located,
secure, and plentiful. Insufficient bicycle parking can actually discourage a potential
cyclist from riding.
Benefits of bicycle parking are not limited to cyclists. Approximately ten bicycles can be
parked in the amount of space provided for a single motor vehicle. Therefore, if
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installed properly, the use of bicycle parking may lessen overcrowding in parking lots
and help satisfy parking demand.
To ensure adequate parking for cyclists, many cities are implementing specific
ordinances related to bicycle parking, usually based on the land use and size of the
development. These guidelines may be used as a foundation for the development of
this type of ordinance.
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CITY OF MURFREESBORO
GREENWAYS, BLUEWAYS, & BIKEWAYS MASTER PLAN
TECHNICAL MEMORANDUM #5: PLAN IMPLEMENTATION
In 2011, the City of Murfreesboro initiated the development of the Greenways, Blueways, and
Bikeways (GBB) Master Plan to help identify and coordinate implementable improvements in
recreation and non-motorized transportation over the next 25 years.
This technical memorandum presents a summary and evaluation of Murfreesboro’s existing
implementation strategies as well as the identification of innovative activities which other
communities are using to increase greenway, blueway, and bikeway use. The focus here is on
policies and programs which have been used in other communities and which may be
applicable in Murfreesboro. Such policies and programs promote bicycling and walking, educate
users and potential users, and set standards to provide well designed facilities for nonmotorized travel.
Implementation of the GBB Plan should always refer back to the community-held objectives for
this plan and for non-motorized transportation and recreation as a whole. Two objectives lead
toward the increased usage of these facilities; one by educating users as to the personal and
community benefits of usage (Objective #1), and one toward establishing an attitude of at least
considering use of these facilities on a regular basis (Objective #2). A third objective is also
directly related to the Plan’s implementation, by seeking to take advantage of existing programs
within the City to increase the effectiveness of the GBB system (Objective #4).
This document should be viewed in the context of a normal planning level document. The intent
of the Greenways, Blueways, and Bikeways Master Plan is to provide an overall programmatic
vision for the City of Murfreesboro through coordinated planning between recreational and
transportation facilities and users and to provide a general basis for facility implementation.
Actual implementation of any individual planning recommendation may require additional study
and analysis in identifying and quantifying opportunities and constraints including but not limited
to project components such as land acquisition, utility relocation, construction cost and etc.
Analysis and consideration of identified impacts may ultimately indicate the feasibility of
implementation of the actual project recommendation or consideration of more viable
alternatives in attempting to achieve and adhere to the overall intent and goals of the plan.
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Evaluation of Murfreesboro’s Existing Strategies
An evaluation of the existing regulatory processes that promote bike and pedestrian facilities in
the City of Murfreesboro was completed so that recommendations could be made that will help
promote future development of the greenway system. The City currently has many planning
tools that help shape the development of the community. Policies are in place requiring the
provision of sidewalks and the best management and treatment of stormwater runoff. Zoning
with special overlay districts as well as subdivision regulations help shape how the community
grows and what the visual character will be.
A specific look at regulations geared at promoting and improving the pedestrian environment
reveals many tools that are currently in place. Sidewalks are required for all new development in
the city. Their size, location and time of construction are all regulated by the city’s subdivision
regulations. Street design specifications call for the provision of bicycle facilities wherever they
have been identified in the overall bicycle master plan. Stormwater regulations provide buffers
to protect water quality along the water courses within the city, making specific mention for the
use of those buffers for greenway development. The special overlay districts provide language
for the provision of pedestrian and bike facilities within their boundaries. These facilities are
often regulated and promoted by planning staff and the Planning Commission as development
occurs within those zones. Review of the various planning and regulatory tools for development
in the city reveals that additional processes could be added that are common to other
communities that are similar in size and character to Murfreesboro.
Land Acquisition and Greenway Easements
There are many avenues to acquiring greenway rights-of-way with the first and most obvious
being fee simple acquisition. Fee simple acquisition results in the direct ownership of real
property; it is the most complete form of land ownership. Acquisition is not limited to purchase of
land in fee simple, but also includes purchase of development rights and acceptance of
donations of land and development rights. These methods may be desirable for larger parcels of
land where protection of a natural resource with significant natural qualities is desired. Fee
simple acquisition is a very expensive method for acquiring right-of-way but is probably the
simplest form for property that is intended for public use. Alternative right-of-away acquisition
methods are discussed below.
Multi-Purpose Easements
The City of Murfreesboro should incorporate the right of public access into new sewer
easements or coordinate the acquisition of sewer and access easements, where feasible,
creating greenway corridors that link new subdivisions and homes with other greenspaces and
public facilities such as schools, libraries and commercial centers. The Parks and Recreation
Department should work with the Murfreesboro Water and Sewer Department to acquire public
access easements on new sewer lines and explore opportunities along existing sewer lines in
areas of desired linkages.
Easements through Private Development
There are generally three options for acquiring easements for public access greenways
associated with new development along designated corridors. They include:
•

Acquire the greenway portion of the property in fee simple
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•
•

Where allowable in the City’s regulatory processes, acquire an easement for the
greenway portion which stipulates public access as a condition
Provide incentives for developers to include public access greenways in their
developments

The development community has become much more aware of the value and benefit to public
access greenways and specifically to the desire by citizens to be connected to them.
Developers are much more willing to consider granting easements for trails and in some cases
are willing to build them as part of their overall project. Requiring easements along planned
greenway corridors is consistent with other practices within the City. The current street design
specifications require developers of new roads to accommodate for bike lanes and sidewalks
wherever previously planned. Greenway easements could be treated in a similar manner.
Incentives could be offered that give a developer density bonuses or other compensation for
granting easements. If the greenway is not constructed as a part of the overall development, the
greenway easement would be maintained by the owner until such time that the city exercises its
right to build the trail. At that time, the city would take over maintenance of the trail. Greenway
easements should be included in the final property plat and noted as such. It is recommended
that the city post signs along the corridor that note the area as a future greenway easement.
This will alert property owners of the future intent of the city to build a trail and eliminate any
future surprises.
In order to evaluate property found along the greenway corridor, existing routes should be
mapped and maintained by the city’s GIS department. During the initial planning review stages
for new projects, discussions should be made relative to easement dedication. Developer
incentives such as density bonuses, variances for parking or other opportunities should be
discussed at this time.
Due to the popularity of greenways and the desirability of homeowner’s and business owner’s to
be located along greenway corridors, it is highly feasible that developers will be willing to
dedicate right of way for future trail construction. In some cases, developers may be willing to
build sections of trail through their development as an amenity feature to help with the sale of
lots. In these instances, it is recommended that the trail project be evaluated and a
determination be made as to when the city will assume all responsibility for the trail. If the trail
does not connect to an existing part of the overall system, the city may want to delay
acceptance of the trail until such time that a link can be made to the overall public system. If that
is the case, the trail should be maintained as an amenity of the private development. In the case
of a trail located within a subdivision, the trail would simply be maintained as an amenity feature
for residents in the same manner as a swimming pool, tennis courts or other recreation element.
Riparian Buffers
The City currently accommodates and allows for the development of greenways within water
quality protection areas (WQPA). A buffer of 35’ to 50’ is required along all streams and
wetlands. These areas are no-disturb zones with the exception of specific uses such as stream
crossings for roads or utilities and greenways. As with the site plan review process, greenway
easements could be acquired through the stormwater approval process. Variance requests for
special considerations could be approved if mitigated by the granting of a greenway easement.
As in other cases, the property owner would maintain the easement until such time that the city
exercises the right to develop the trail.
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Roadway Buffers
Multi-use paths have been recommended along many of Murfreesboro’s existing and future
roadway projects. Additional right of way may be required where multi-use paths have been
recommended to allow for the desired separation of the trail from the roadway.
Revised Policy Recommendations Include:
• Consideration of a dedicated greenway easement for all property shown along
planned corridors
• Consideration to provide density bonuses and other incentives for developers
willing to incorporate trail segments as part of their proposed developments
• Consideration to provide a stormwater variance process that incorporates the
dedication of greenway easements into the variance approval
• Explore opportunities for multi-purpose easements with the water and sewer
department
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Non-Infrastructure Strategies for Increasing Use of the GBB System
In addition to policies which facilitate the provision of system infrastructure, other efforts which
can be championed or supported by the City can have positive impact on the promotion and use
of the system. The numerous potential non-infrastructure policies and programs have different
objectives, different levels of effort required to becoming implemented, and, consequently,
different levels of effectiveness. To help structure some of the potential policy and program
considerations, they have been grouped into three classifications.
Those which:
1) Provide Facilities – Typically used by City staff to assist in providing a comprehensive,
safe, and convenient GBB system,
2) Build Support – Work towards more use through a collaborative and cooperative
environment among local stakeholders and organizations, and
3) Increase Awareness - Highlight an understanding and awareness of the opportunities,
benefits, and need for the GBB system.

Provide Facilities
•

Policies should be adopted by City agencies to provide ongoing maintenance of the
GBB network. Examples of such maintenance activities include regular street
sweeping of roadway bicycle facilities, debris removal, and sign and striping
replacement.

•

As part of Nashville’s Regional Bicycle and Pedestrian Study, a Sidewalk
Accommodation Policy was proposed that calls for sidewalk accommodations on all
federally classified Arterial roadways within an Urban Growth Boundary of the MPO
on which pedestrians are not prohibited. This has largely been accomplished within
Murfreesboro’s City Limits, but extending arterial sidewalks into the UGB will require
additional coordination with County officials. This policy adoption should occur as
part of Murfreesboro’s comprehensive plan, zoning code, and/or subdivision
regulations.

•

Some jurisdictions in Tennessee allow “in-lieu-of” payments to the community’s
sidewalk fund. By collecting equal payments in lieu of actual on-site sidewalk
construction, more strategic choices can be made regarding where and when
sidewalks are built.

•

Develop a maintenance and spot improvement program to be run by the Street or
Parks Department. The responsibility could be split where on-road facilities are
maintained by the Street Department and greenways are maintained by the Parks
Department. Examples of such maintenance activities include regular sweeping,
litter and debris removal, vegetation control, and signing and striping.

•

Provide spot maintenance forms upon request at bicycle shops and on a website setup for bicycle and pedestrian information.
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•

Establish a local sidewalk maintenance program to address sidewalk maintenance
and repair needs.

•

As a required part of the development review process, evaluate the potential for new
developments to provide pedestrian and bicycle connections to nearby destinations
and/or facilities. This review should also encourage pedestrian and bicycle facilities
which provide logical connections between schools, shopping centers, parks, civic
buildings, transit stops, park-and-ride lots, residential developments, and other
activity centers.

•

Expand the City’s current plans, ordinances, regulations, etc. to not only require
sidewalk and bikeway facilities but also advocate for development policies that
support walking and bicycling through community design, mixed-use development,
street connectivity, and transit oriented development.

•

Promote and encourage land use decisions that provide a context-appropriate
mixture of uses that are supportive of increased walking and bicycling. Specifically,
development incentives can be offered which:
o

o
o

Encourage a diversity of mixed-income residential neighborhoods,
employment, shopping and recreation choices at the activity center, town
center, and corridor level;
Provide access to a range of travel modes including transit, roadways,
walking and biking; and
Develop an outreach process that promotes the involvement of all
stakeholders.

•

Establish developer incentives for inclusion of amenities such as bike racks, lockers,
showers, and other facilities in commercial and public building projects.

•

Develop bicycle parking requirements for new developments. Alternatively, use car
parking reduction incentives to encourage the provision of bike parking.

•

Champion the implementation of bike-friendly practices outside of redevelopment
scenarios. Providing bike parking in prominent locations at public buildings is a good
start.

•

Formal bike share programs are another way to promote bike-friendliness, but are
expensive and are just beginning in the major urban areas of Tennessee. The
effectiveness of these is not yet known. If a bike share program is desired in
Murfreesboro, start at likely high-use locations where participants can ride
comfortably. Old Fort Park and Wilderness Station might be good places for potential
riders to get re-introduced to bicycling by using a Parks-managed bike share
program. As more planned on-street facilities are implemented, a formal bike share
program with multiple urban stations will become more effective.

•

Establish school siting policies that favor sites with good walking and biking access.
In addition, the site design of schools should give opportunity for pedestrian and
bicycle access.
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Build Support
•

City staff should engage in national, state, regional, and local advocacy
organizations related to greenways, blueways, and bikeways. These are effective
ways to learn about new advancements in facility provision, design, and use.

•

Providing continuous bicycle and pedestrian facilities across the city will require a
new level of inter-agency as well as inter-jurisdictional cooperation. The active role
of the Parks Department in greenway implementation will require it to coordinate
closely with other agencies like the Planning Department which is charged with
coordinating the development of the city, including its greenways. A recognized
process by which the Parks Department has an opportunity to review and comment
on new development proposals affecting the GBB system could help facilitate this
cooperation.

•

Consider working with local and regional transit providers (MTA, RTA, and ROVER)
to develop strategies and opportunities to increase walking and biking to and from
public transportation services. Potential strategies include linking transit stops to
sidewalks and bikeways, providing comfortable, well designed transit stops, and
providing bike storage at transit stops. One example might be providing covered bike
parking at the RTA Relax-and-Ride stop on the MTSU campus. Generally, federal
transit funds can be used for bicycle and pedestrian facilities that serve transit
activities.

•

Provide an annual report on the state of GBB improvements and activities in the city.
Information can be used in presentations to elected leaders, community
organizations (i.e. YMCA, health depts., churches, bicycle clubs, etc.), and other
stakeholders detailing the benefits, projects, and practices for the year related to
walking and biking in the city.

•

Initiate an annual bicycle and pedestrian count program consistent with the National
Bicycle & Pedestrian Documentation Project (NBPD). Data from this program is
useful in demonstrating growing usage over time and can be included in the annual
report (above). Even more usage data can be obtained by installing continuous
counting devices at points along the greenway. Having continuous count data can be
used to tailor other activities such as litter maintenance, which may need to be
completed more often during certain periods.

•

User surveys can be conducted periodically to provide customer feedback on the
state of the GBB system. Surveys can also be used as a tool to measure the
effectiveness of various policies and programs.

•

Develop a “targeted neighborhood” program. The City of Portland has a program that
targets an area of town each year to increase bicycling, walking, transit, carpool, and
car sharing trips. The projects include programs that are targeted toward the
demographics in that neighborhood. Each household in the target area receives an
order form for informational materials. The households can order materials about
bicycling which include a bike kit, maps, safe routes, ride calendar, and helmet
brochure. In some areas there are incentives offered to residents who returned their
order forms. The residents receive a newsletter every other month that provides
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information on traffic safety and programs in that area, a calendar of events, and
other resources.
•

Adhere to a locally developed Complete Streets policy to ensure that new roadways
and roadway improvements are designed with all users and all skill levels in mind,
i.e. it is designed to accommodate bicyclist, pedestrians, transit users, and motorists.
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Increase Awareness
•

Explore the possibility of providing information regarding the GBB networks,
bicyclist/pedestrian safety, etc. to be distributed through the Rutherford County Clerk
as part of vehicle registration renewals.

•

Promote bicycle safety education locally, including efforts to increase understanding
and awareness of the Tennessee 3-foot law for motorists passing bicyclists.

•

Establish a formalized cyclist/pedestrian safety enforcement program through the
Murfreesboro Police Department. Grants from the National Highway Traffic Safety
Administration (NHTSA) can be obtained by local police departments for enforcing
pedestrian right-of-way laws and bicycle traffic violations. The grants can be used to
conduct targeted enforcement campaigns, pedestrian enforcement at intersections
and bicycle enforcement at other intersections. Those behaviors to be targeted
should be determined at the outset of a law enforcement campaign. It is
recommended that the following behaviors be targeted:
Motorist behaviors
o Failing to pass at a safe distance (not less than three feet),
o Right turners cutting off bicyclists,
o Failing to yield to bicyclists (comply with signals/signs) at intersections,
o Failing to yield to pedestrians at crosswalks, and
o Right turn on red violations.
Bicyclist behaviors
o Riding at night without lights,
o Violating traffic signals/stop signs,
o Sudden changes in direction without scanning or signaling, and
o Failing to yield to motorists at midblock locations.
The effort to enforce the traffic laws as they relate to bicycle and pedestrian safety
should be addressed in a publicized, citywide, coordinated bicycle enforcement
campaign. Sporadic enforcement is not likely to result in significant improvements to
motorist, cyclist, or pedestrian behavior.

•

Offer safety training opportunities for adults and children. These can range from
“lunch and learn” type presentations to evening/weekend commuter workshops to
providing League of American Bicyclists Traffic Skills 101 courses offered by the
Parks Department.

•

An informational website should be established that contains information regarding
biking and paddling in the region. This website can be used to post facility maps and
other information regarding the GBB facilities. The website can also provide
opportunities for maintenance requests or other user feedback.

•

The website should provide information on a variety of educational resources
including information such as elementary instructor training courses on bicycle and
pedestrian safety for children through programs like Safe Routes to School.
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•

It is recommended that a bicycle and pedestrian traffic safety curriculum for
elementary and middle school students be developed. The program should establish
guidelines to maintain, update, and distribute the materials, as well as train the
educators on implementing the materials. This type of curriculum is currently being
developed in Knox County for grades K-8 and may be available soon as an example.

•

Create, fund, and implement pedestrian and bicycle media campaigns and
promotional materials to promote walking and bicycling as a safe, healthy, cost
effective, environmentally beneficial transportation choice. Identify partners to
provide bicycle and pedestrian education, enforcement, and encouragement
programs. One such source may be the Federal Highway Administration’s (FHWA)
Pedestrian Safety Campaign. FHWA materials include radio, television, and public
service announcements; brochures; posters; press releases; and newspaper articles.

•

Host special events that feature elements of the GBB System. The following provides
information regarding the successful planning of road racing events as well as a map
for target areas that can be utilized in the planning of future events.

A common way for communities to encourage active recreation is through facilitation and
support of local road racing (5 and 10K events, etc). These events are usually organized by
local non-profit entities and held as a fundraiser and/or awareness campaign for the hosting
organization. While a few experienced race directors are for hire in middle Tennessee, these
races are often overseen by a race director with little or no experience in establishing a course
for the event. Designing and approving a course using public street infrastructure to hold a road
racing event should consider both the advantages and potential complications of a particular
route.
The recommended approach for establishing future road racing courses and events in
Murfreesboro is to produce a guidance packet which sets forth the City's desired characteristics
for an approved road course as well as the expectations for the event host with respect to
parking, traffic control, etc. This can be given to race directors as they plan the course and
event. Guidelines that should be considered when designing a race course on Murfreesboro's
streets include:
•
•
•

•
•
•

Streets should not be used (or crossed) by the race route if the street has an ADT of
10,000 vehicles per day or more. This would rule out high-volume streets like Broad
Street, Middle Tennessee Boulevard, Memorial Boulevard, Thompson Lane, etc.
Greenways should not be used as part of the route (excepting the Gateway Trail).
For one-way race routing, a minimum clear street width (accounting for on-street
parking, etc.) of 15’ is desirable. Where runners are traveling in opposing directions
(i.e. on an out-and-back portion of a course), a minimum clear street width of 22’ is
desired.
Ample off-street space for before and after race activities (parking, registration, postrace celebration, etc.) must be available. City parks may be encouraged as
beginning and/or ending points for these events.
Race routes should not include at-grade railroad track crossings or streets near
hospitals, fire stations, or other locations dependent on clear access.
Unpaved areas may be used, but including significant lengths of unpaved surface
may jeopardize course certification by USATF, RRCA, etc.
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•

Longer races (marathons, half marathons, etc.) will likely require use of highervolume streets to obtain the distance and should be planned in close coordination
with Murfreesboro’s Transportation Department.

A map showing potential races areas has been developed to illustrate some locations where
most if not all of these guidelines can be incorporated into future races.
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It may further be desirable to establish several “standing” courses which are pre-determined by
the city to be adequate for these events. If established, these pre-determined courses would
require the use of public property for parking, registration areas, etc. with start/finish locations
nearby. Two such locations would be the City Hall Garage/Library Plaza and Patterson Park
Community Center. An incentive for a race director to use one of these pre-determined courses
is that the event host would save the time and expense of having the course certified by road
racing certification agencies.
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Option A: Downtown 5K
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Option B: Downtown 5K (pairs with Option C 10K)
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Option C: Downtown 10K (pairs with Option B 5K)
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Option D: Patterson Park 5K (Patterson Park to Oaklands
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This plan was developed in accordance with input and direction provided by the elected leadership,
departmental staff, and citizens of the City of Murfreesboro. Additional insight and guidance was
provided other agencies and organizations as well. The dates of substantive meetings related to the
development of this plan are as follow:
Kick-off meeting: November 16, 2011
Study Advisory Committee Meeting #1: December 16, 2011
Stakeholder interviews: February 2-3, 2012
Study Advisory Committee Meeting #2: March 13, 2012
Public Meeting #1: March 13, 2012
Study Advisory Committee Meeting #3: June 7, 2012
Study Advisory Committee Meeting #4: August 23, 2012
Technical Workshop: August 23, 2012
Public Meeting #2: September 10, 2012
Joint Councils (Parks, Planning, City) Presentation: October 22, 2012
Staff Review Meeting: November 9, 2012
Planning Commission 1st Reading: November 21, 2012
Planning Commission Public Hearing and Adoption: January 9, 2013
City Council Public Hearing and 1st Reading: March 7, 2013
City Council 2nd Reading: March 21, 2013
City Council 3rd Reading: April 18, 2013

