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The principal purpose of the Transportation
Network Study is to provide the City of Franklin
with a coordinated plan of transportation
improvements to be made as development
occurs in the Cool Springs area. These
improvements will improve safety of all
roadway users, improve traffic flow, and

preserve roadway capacity. The study
objectiveswereto:
1. Inventory and analyze existing

conditions

2. Evaluate potential impacts to the
transportation system fromcurrently
approved and future development
scenarios

3. Recommend infrastructure and
operational improvements and

4. Recommend policy strategies for

achieung desired transportation
outcomes.
Introduction

Part 1 of this study, the Introduction, presents
the project objectivedisted aboveas well aghe
study area and study intersections.

Thecity of Franklin is located within Williamson
County in the Midde Tennessee region. The
Cool Springsareais locatedin the northeastern
part of Franklinnear the southern boundary of
Brentwood.

This study focuses othe operations offifty-six
signalized and eight unsignalized intersections
The ffty-eight intersectons in Franklin and six
intersections in Brentwood make up the
majority of the Cool Springs transportation
network.

Existing Conditions

Part 2 of this study,The Existing Conditions
Report includes a discussion of the existing
conditions of the Cool Sprigs roadway

network and a review of th existing
developmentpoliciesfor the City of Franklin

In order to evaluate the existing conditioni
the study area PTV Vistro, a traffic simulation
software, was used to create a model of the
transportation network that evaluatel traffic
operationsfor the study intersections

Extensive field observations and intersection
inventories were conducted for each of the
study intersections to ensure that the traffic
simulation model accurately refleetd the
existing onditions. Part 2 of this reportdetails
this process and include the following
information:

i Study Intersections
Roadway Infrastructure
Data Collection
VISTRQModeling
Capacity Analysis

i Policy Review

= =4 -8 -9

Under existing conditionsthe results of the
capacity analysis indicate thatpercent of
intersections operate at LOE or better in the
AM, Midday, and PM peals as follows:

AM Peak 100%
Midday Peak 98%
PM Peak 95%

Future Conditions

Part 3 of this study, the Future Conditions
Report presents the condibns of the roadway
network in Cool Springsafter accouning for
traffic impacts of approved and potential
developments within thestudy area.

The Cool Springs area has experienced
significant growth over the past 20 years, and
this trend is expected to entinue. The Future
Conditions Report presents general growth
projections, projections due to approved
development, and projections based on future



developmentpotential within the Cool Springs
area. In order to understand the implications of
future growth on the transportation network,
the following four growth scenarios were tested
using the Vistro model

1. Approved Developmentd 50%

2. Approved Developmentd 100%
3. Maximized Developmend 25%
4. Maximized Developmend 50%

&pproved Developmend
developments that are approved to be bui
within the study area, as of April 2020, for which
traffic studies were completed as part of the
approval process. These approved
developments also include a list of
recommended improvements that corresponds
with eadh approved development.

6 Maxi méewvwzeldo @Dment fotent@lpr esent s

development, redevelopment, and infill
opportunities of parcels within the study area.
Using a combination of land use, zoning, and
property assessment data, these future
development opportunities were quantified in

coordination with the City of Franklin Planning
Department

Results of ach scenario determing the future
operations of the Cool Springs transportation
network, whichwere thenevaluated to create a
coordinated plan of transprtation
improvements.

Under Scenariol, the results of the capacity

analysis indicate that percent of intersections
operate at LOS E or better in the AM, Midday,
and PM peak is as follows:

AM Peak 94%
Midday Peak 94%
PM Peak 86%

Under Scenario 2the results of the capacity
analysis indicate that percent of intersections

represent

operate at LOS E or better in the AM, Midday,
and PM peak is as follows:

AM Peak 80%
Midday Peak 83%
PM Peak 63%

Under Scenario 3the results of the capacity
analysis indicate hat percent of intersections
operate at LOS E or better in the AM, Midday,
and PM peak is as follows:

S t he
AM Peak 33%

Midday Peak 8%
PM Peak 9%

Under Scenario 4the results of the capacity
analysis indicate that percent of intersections
operate at LOS Bor better in the AM, Midday,
and PM peak is as follows:

AM Peak 16%
Midday Peak 3%
PM Peak 3%

Recommendations

The Recommendations ReporRart 4,presents
the proposed immediate, short-term, mid
term, and longterm roadway infrastructure
recommendations for the study area.
Additionally, policy recommendations are also
presented.

Field inventories wereollected for each study
intersection in December 2019 and January
2020. From those inventories, an initial set of
recommendations was determined  for
immediate roadway improvements. These
improvements include refreshing striping,
sidewalk repairs, sign regr/replacement, and
additional observationsRecommendations for
forty-seven of the study intersections are
presentedunder immediate recommendations.

Shortterm recommendations indicate
improvementsthat could occur within the next



five years.This stug presents

These
recommendations include the addition of right
turn lanes and roadway restriping where right
of-way acquisition is minimal.

Under both Future Condition$) Scenario 1 and
Future Conditions 8 Scenario 2 with the
implementation of the shortterm
recommended improvementsthe three study
intersections are expected to operate at LOS E
or better in the AM, Midlay, and PM peak hour

Mid-term recommendations indicate
improvements that could occur in the nexfive
to ten years.This report presents

These
recommendations include the addition of turn
lanes and through lanes andoadway restriping
where right of-way acquisition will be required.

Under both Future Conditions Scerario 1 and
Future Conditions 8 Scenario 2 with the
implementation of the midterm recommended
improvements, themajority of the seventeen
study intersetions are expected to operate at
LOS E or better in the AM, Midday, and PM
peak hour.

Therefore, no infrastruetre improvements are
recommendedfor Future Conditiong Scenario
3 and Future Conditionsd Scenario 4under
short-term and mid-term recommendations.

Long-term recommendations  indicate
improvementsthat could occur after ten years
Recommendations  for  cardor  wide
improvements and alternative intersections are
presented under longterm improvements.

Functional plans for each of the proposed
short-term and mid-term roadway

improvementsare provided in Appendix Rof

this report.

Recommendations for policy changes are
presented in Part 4 of this report. Policy
recommendationsfocus on three core areas.
The first centers
approval practices, specifically the need to
reevaluate them to find alternative ways to
measure and addressdevelopment impacts.
The second set of recommendations focuses on
strategies for reducing vehicular trips on the
roadway network by incentivizing alternatv
modes such as walking, biking, or taking transit,
or changing other travel behaviors. The finaltse
of policy recommendations focuses on the
funding, design, and implementation of
multimodal infrastructure to accommodate
current and future modes of travein Cool
Springs. Combined, these recommendations
complement the infrastructure improvements
to preserve the quality of life for Franklin
residents and the economic vitality of the study
area long term.

around
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INTRODUCTION

Project Description

Study Area
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PROJECT DESCRIPTION

A properly planned transportation system plays
a critical role in a
livability. The Cool Springs Transportation
Network Study is a strategic effort to evaluate
the existing and future condition®f the Cool
Springs transportdion network, including

roadways, sidewalksand various multimodal
facilities This document serveas a guide for
community decisioamakers as they respond to
and anticipate future growth whileguiding the
smart evolution ofthe Cool Springs area of the
City of Franklin.

communityds sustai A
L11. éj ana?yzes existing

This Transportation Network Study specifically:

8 nab.i.l
Inventories an

conditions

2. Evaluates potential impacts to the
transportation system from future
development scenarios

3. Recomnends infrastructure  and
operation improvements

4. Recommends policy strategies for
achieving  desired transportation
outcomes.

The principal purpose of the Transportation
Network Study is to provide the City of
Frankiin with a coordinated plan of
transportation improvements to be made
as development occurs and to improve
safety of all roadway users, inprove traffic
flow, and preserve roadway capacity.

1-2 | Cool Springs Transportation Network Study
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Study Area

The City of Franklin is located within Williamson
County in the Middle Tennessee region
(Tennessee Departmentof Transportation
(TDOT) Region 3), as illustrated Figure 11
According to the U.S. Census, in 2017, Franklin
was named the 8 fastest growing city in the
naton.F ankl i nés | ocati on
its proximty to the Nashville area draws new
residents, industries, and visitors alike.

The Cool Springs area, outlined in red Figure
1-1 is amixed-use, with residentiakommercial
and retail development located along the
northeastern boundary of Franklin and the
southwestern boundary of Brentwood. Due to
its location along 165, Cool Springs is expected
to continue to see growth and development.
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Figure 11 Study Aea

The study area includes 19.02 miles of roadway
along ten focus corridors, illustrated iRigure 1

2. Mallory Lane/Royal Oaks Boulevard,
Carothers Parkway, and Galleroulevard are
typically oriented in the nath-south direction;
while Moores Lane, Bakers Bridge Avenue,
Mallory Station Road, Cool Springs Boulevard,
McEwen Drive, Liberty Pike, and Murfreesboro
viRpad rarie ypigally eorieptedgin then eagtestd
direction.

GALLERIA
BOULEVARD

# MOORES LANE

BAKERS BRIDGE
, AVENUE
MALLORY

STATION. ROAD CAROTHERS

PARKWAY

CQOL SPRINGS
BOULEVARD

MCEWEN DRIVE

ROYAL OAKS

BOULEVARD LIBERTY PIKE

Roadway Orientation

MURFREESBORO. s North->outh

ROAD @ mmmm Fast-West

bl PL

Figure 12 Study Corridor

This study focuses on the fiftgix signalized

intersections and eight unsignalized
intersections (fiftyeight in Franklin and six in
Brentwood) that make up the majority of the
Cool Springs transpodtion network, as

illustrated inFigure 13. The full list of the study
intersections isncluded inAppendix A



Study Inter_sections
@ Signalized
O  Unsignalized

- wmmmm  Study Roadway
| I I 11 | [ I
0 025 0.5 Mile

Figure 13 Study Intersections
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Part 2

EXISTING
CONDITIONS

Roadway Infrastructure
Data Collection
VISTRO Modeling
Capacity Analysis

Policy Review
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Chapter 1

ROADWAY NETWORK

Due to its geographical proximity to the
Nashville region, thecity of Franklin has seen
significant growth and development over the
past couple decades. Development patterns
within the city of Franklin have had a strong
influence over the transportation network and
how it operates today. Understanding the
implications of continual growth on the
transportation system is vital to the

sustainability of the city of Franklin, and
spedfically for this study, inthe Cool Springs
area.

This chapter sets the stage for looking at future
growth by first documenting the existing
conditions in the study area. To accomplish this,
the following were taken into consideration:

1 Roadway Infratructure
Existing Traffic Patterns
Data Collection

Model Development
Capacity Analysis

= =4 -8 -9

To evaluate the existing traffic operations
within Cool Springs, a model of the
network was creded using the traffic
simulation software PTV Vistro. To ensure
that the tr affic simulation model accurately
reflects existing conditions, extensive field
observations and intersection inventories
were conducted for all sixty-three of the
studly intersections.

2-2 | Cool Springs Transportation Network Study



Roadway Infrastructure

Roadways are assigned a
classification

Cool Springs roadway network.

functional
based
function to provide regional mobility local
accessibility, or both. The Federal Highway
Administration (FHWA) establishes four main
classes. A description of each of these
functional classifications are displayed below.
Figure 22 illustrates the clasfications of the

T

or

Mobility oooo‘ooooooo.ooooo

Interstates Arterials

Speed Limit
= 40 mph
35 mph
30 mph

Figure 21 Posted Speed Limit

oooo.oooooooo.oooo

Collectors

Functional Classification
mmmm  Major Arterial
Minor Arterial

= ol Major Collector

‘H i

Figure 22 Functional Cassification

o

Access
Locals

The posted speed limits for the study corridors
are presented inFigure 21 Detailed approach
speeds for each study intersection are
presented in Appendix C According to

Frankl inds

Code of

limits are not posted, the speed limits should be
as follows:

i1 Highways & NonLocal Roads: 30 mph
1 Alleys: 15 mph
1 Residential & Local Roads: 25 mph

2-3
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Data Collection

In order to develop a calibrated Vistro model of
the Cool Springs area, a detailed inventory of
the signal system was performed using data
obtained from the City of Franklinthe City of
Brentwood and field observations performed
by the project team. This section details the
components of the data collection.

In order to provide data for the study, vehicle,
pedestian, and bicycle count data was
collected for the study area. Manual turning
movement counts were collected at the study
area intersections for a typical weekday while
schools were in session from 6:00 9:00 AM,
11:00 AMB 1:00 PM, and 4:00 6:00 PM. Fom
the turning movement counts, AM, Midday,
and PM peak hour traffic volumes were
determined. Detailed peak hour turning
movement counts and a figure depicting the
turning movement counts can be found in
Appendix B The majority of the turning
movements caints were completed in January
2020, however, counts conducted within the
past two years were utlized for some
intersections.Counts conducted before 2020
were factored up to represent 2020 volumes.

A detailed inventory of each interseci was
conducted between December 2019 and
January 2020. The following information was
included in the field inventory of each
intersection:

i1 Approach Speed

Intersection Geometry and Laneage
Storage/Taper Lengths

Turn Lane Treatments

Pedestrian Treatments

Perinent Signing/Markings

= =4 -4 -8 A

Approach Grade

Queue Observations
Vehicle Detection

i Signal Heads and Phasing

E R

Detailed field inventory sheets for each study
intersection areincluded inAppendix C

On Wednesday January 29, 2020, peak hour
observations of the Cool Springs area network
were conducted In the AM, Midday, and PM
peak hours, multiple teams traversed the
network recording the following observations:

1 Queue Lengths

I Queue Clearance

i Lane Utilization

1 Geneal Patterns and Observations

One example observation include:

1 McEwen Drive and Carothers Parkway
o 724 AM & ~100% of
northbound leftturns were
using the rightmost leftlane.
o0 8:07 AMd Eastbound leftturn
queue was 20+ cars. Two cars
failed to clear.

Detailed peak hour observations afincluded in
Appendix D

Existing signal timing plans were obtained from
the City of Franklin and the City of Brentwood.
Sigral timing plans typically include the
following information:

1 Minimum Green, Yellow, and Red Time
i Pedestrian Tirmgs

i Time of Day (TOD) Plans

9 Coordination Information

Detailed signal timing plans for each of the
signalizedstudy intersections are presentedh i
Appendix E
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The project teamcaptured drone footage of
the study area to provide a highguality aerial
view of how study intersections operate. Video
was collected on February 2, 2020 between 7:30
AM and 4:30 PM. The drone footage was used
to aid in the validation of the results from the
existing conditions Vistro modelFigure 23
presents captures from the drone footagd.he
drone footage was electroniglly provided to
the City for their future reference.

Figure 23 Stills from Drone Footage
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Sidewalks are provided throughout the study
area. Figure 24 depicts the existing sidewalk
infrastructure within the study area, andable
2-1 presents the miles of sidewallon at least
one side of the roadwayin relation to the total
roadway mileage. It should be noted that,
within the study area, there are a low number
of pedestrian trips for utilitarian trip purposes
therefore, pedestrian counts were not taken
into account for this study Most observed
pedestrian trips were for presumedly
recreational purposes.

Table 21 Existing Roadway with Sidewalk
Roadway with Sidewalk \ 16.34 mi
Total Roadway ‘ 19.02mi

Galleria Blvd

Moores |,

McEwen Dr

Liberty Pk

s

Existing Sidewalk On At
Least One Side

Sidewalk
G === Study Roadway

Figure 24 Existing Sidewalk

In addition to sidewalksfifty-two of the sixty
four intersections have pedestrian infrastructure

(i.e. pedestrian signalscrossing the major
and/or minor roadway,crosswalksrossing the
major and/or minor roadway. The pedestrian
infrastructure for each study intersections is
shown in Figure 25 with a symbol+ The
symbol is divided into four sections which when
filled in with color indicate a pedestn facility
provided at the intersection. For example, the
intersection of Cool Springs Boulevard and
Carothers Parkwayindicated byCP in Figure 2

5, includes the following pedestrian facilities:

1 Signalsd To Crosshe Major Road
o Indicated Byﬂ“
i Signalsd To Crosshe Minor Road
o Indicated By”P
1 Crosswallé To Crossthe Major Road
o Indicated By’
1 Crosswall® To Crossthe Minor Road
0 Indicated Bytb

Symbols which are only partially filled in with
color, S X ﬂ“ indicate stwly intersections
with limited pedestrlan facilities. Symbols which
are blank <7 indicate that no pedestrian
infrastructure is currently provided at the study
intersection.

Table 22 details the number of intersections
that utilize each type of pedestrian
infrastructure.lt should be noted that the table
and figure both indicate pedestrian
infrastructure on at least one side of the
roadway.

Table 22 Tallyof Pedestrian Infrastructure
Major Road - Signal | 39
Minor Road - Signal | 43
Major Road - Crosswalk | 44
Minor Road - Crosswalk | 47
No Infrastructure 12
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Liberty Pk
Pedestrian Infrastructure

Signal - Major
Signal - Minor
Crosswalk - Major
Crosswalk - Minor
No Infrastructure

Study Roadway
| 11 | 11 |
0 025 05 Mile

Figure 25 Pedestrian Infrastructure
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Within the project area, there are bicycle
facilities along McEwe Drive, Carothers
Parkway, and Liberty Pike. West of Mallory Lane,
McEwen Drive is categorized as a signed shared
roadway, and east of Mallory Lane, dEwen
Drive has bike lanes in each direction. Carothers
Parkway is categorized as a muliise path to
the south of Cool Springs Boulevard. Liberty
Pike has bike lanes in each direction. These
facilities are illustrated ifrigure 26, and Table
2-3 describes the associated mileage. Italid

be noted thatFigure 26 and Table 23 includes
multi-use paths that are within the study area,
but not on the study roadways. Additionally,
within the study area, there are aw number

of bicycle trips for utilitarian trip purposes. Most
observed bicycle trips were for recreational
purposes.

Table 23 Bicycle Facilities Mileage
Bike Lane ‘ 3.52 mi

Multi -Use Path | 5.26 mi

Existing Bicycle Facilities
Bike Lane
Multi-Use Path
Shared Roadway

G = Study Roadway

Figure 26 Bicycle Facilities

The Franklin Transit Authority (FTA) offers two
transit lines within theity of Franklin; Red Route
and Blue Route. The Blue Route and the Blue
Route 2 run through the Cool Springs area
along Mallory Lane and Carothers PRavay,
respectivelyFigure 2 7shows the bus stops and
transit route that travel through the study area.
Table 24 details the number of bus stops for
each route within the study are. For both
routes, stops occur every thirty minutes on
weekdays. For the Blue Routmly, stops occur
every sixty minutes on Saturdays. No service is
provided on Sundays for either route.

Table 24 Public Transit Stops withirtigly Area
Blue Route ’ 8

Blue Route 2 | 14

Public Transit
@  Stop Location
=== Blue Route

Blue Route 2
(Weekends Only)

q Study Roadway
‘ { ok ] *

Figure 27 Public Transit
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VISTRO Modeling

Studying roadway networks in the field can
and

often be difficult
especially when

time consuming,
considering future

developments within a area. Therefore,
simulation software is typically used to model
roadway networks for traffic studies. This study

specifically utilized PTV Vistro to model the

Cool Springs area.

According

t

o PTV Gr eup, followhd iWput¥weee alsocosidesed: a n

in-one solution for conductiy traffic analyses,

evaluating new development impact,

optimizing

and

signal ti

drawn to mimic isting facilities, and new
developments can be incorporated into the

model. Vistro is an excellent tool for analyzing

the impacts of futue developments within an
area. In addition to having capacity analysis
capabilities, Vistro can be used to analyzeeth
cumulative impacts of development over time.

EEERES

lb N LR

4
-8
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The lane geometry,

speed

limits,

turning

movement counts, and signal timing data
described above were used to develop the
Vistro model, shown inFigure 28. The drone

footage and field ob&rvations were used to aid
in the calibration and validation of the Vistro
model based on the comparison between
observedqueuing and delay and the reported
Vistro queuing and delay

In addition to the above information, the

1 Peak Hour Factors
i ,Hea&yOVghbcl\(?v I;a)c;t%rs

ng. O
gﬂ Lost Time

1 Turn Bay Lengths

can

al

be

These inputs aredescribed in greater detailn

Appendix F

Figure 28 Cool Springs Vistro Model
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. . Table 25 Intersection Tally by Existing LOS
Capacity Analysis
AM | 23 | 19 | 11 3

8
Capacity describes the maximum number of Mid | 14 | 18 | 21 8 2
vehicles that can utilize a roadway segment or PM | 9 18 | 22 | 7
intersection under a given set of conditions.
This measrement is typically expressed as
number of vehicles per unit of time (i.e. vehicles
per hour).

W | = | O

Vehicle Level 6Service (LOS) is a measurement
used to identify how well a roadway segment or
intersection is able to accommodate traffic
volumes with the radway 0 s capac
measurement is generally expressed as a
function of vehicular delay, or how much time a
driver spends at that location. Pedestrian and
Bicycle Level of Service (PLOS and BLOS,
respectively) express the degree of satisfaction
of sidewalk or bicycle facilities offered to the
pedestrian or cyclist with respect to safety,
comfort, and convenience.

Based on the amount of delay experienced,
LOS is assigned a ograd§g
LOS F. LOS Aiis the highest condition rating with
vehicks experiencing minimal delay, while LOS
F is considered the worst withvehicles
experiencing excessive delay

Figure 210, Figure 211 and Figure 212depict
the vehicle LOS for each of the study
intersections in the AM, Midday, and PM peaks,
respectively.Table 25 details the nunber of
intersections for each vehicle LOS grade for
eachrespectivepeak.

Figure 213depicts the PLOS provided by the
Nashville MPOThe BLOS for the study are is B
not included within this report; however, ‘ R e
detailed BLOS for the studgrea can be found 7 : ¥
on the Nashville MPO website

Figure 2- 9 Mallory Lane and Cool Springs
Boulevard
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Figure 210EXxisting Vehicle LOSAM Peak
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Existing — Midday Peak

Level of Service (LOS)
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Figure 211EXxisting Vehicle LOSMidday Peak
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Existing — PM Peak

Level of Service (LOS)
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Figure 212Existing Vehicle LOSPM Peak
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Figure 213EXxisting Bdestrian LOSNashville MPO
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Volumeto-capacity ratio (v/c ratio) is a
measurement used to indicate how an
intersection is operating in terms of capacity,
where capacity isdefined as the maximum
number of vehicles that can utlize an
intersection per lour. According to the
Highway Caacity Manual (HCM), an
intersection with a v/c ratio less than 0.85 is
operating under capacity, an intersection with a
v/c ratio at 1.0 is operating at capacity, and an
intersection with a v/c ratio greater than 1.0 is
operating over capacityFigure 214 Figure 2
15 and Figure 216 depict the Vistro model
results for the v/ic ratio of each study
intersection in he AM, Midday, and PM peaks,
respectively.

In addition to LOS and v/c ratio, this study
considered the queue lengths for each study
intersection.Tables detailingthe LOS and v/c
ratio and queue lengths for each study
intersection are included in AppendixK and
Appendix L, respectively. he detailed Vistro
model outputs from thisoperations analysis is
included inAppendix M

Existing — AM Peak
V/C Ratio
®  Unsignalized
® <085
0.85-0.95
® 095-100
® 100
@ = Study Roadway

o1

Figure 214Existing V/C Ratie AM Peak

Existing - Midday Peak

V/C Ratio

®  Unsignalized

o <085
0.85-0.95

® 095-100

[ ] >1.00

@ mmm  Study Roadway

il r{l

Existing — PM Peak
V/C Ratio
®  Unsignalized
o <085
0.85-0.95
9 0.95-1.00
® 100
@ wmm  Study Roadway

TN

Figure 216 Existing V/C Ratie PM Peak

Under existing conditions, the results of the
capacity analysis indicate thadt least 95%of
intersections operate at LOS E or better in the
AM, Midday, and PM peak Additionally, the
results of the capacity analysis indicate that at
least 97% of intersetions operate below
capacity in the AM, Midday, and PM peaks.

2-15



Chapter 2

POLICY REVIEW

Knowing that land use and development These plans, as well as the regulatory
patterns directly impact the transpoation frameworks they institute and investment
system, the City of Franklin has undertakére priorities they identify, set the stage for the
following recent planning eforts that impact future character, purpose, and operation of the
the Cool Springs area study aea.
9 Envision Franklin To complement the technical analysis of the
1 Connect Franklin Comprehensive transportation systemthis section provides a
Transportation Network Plan high-level review of the existing plans that drive
1 Cool Springs Multimodal growth and development, the policies that
Transportation Network Study guide how that growth is to occur, and the
T FAnkl i nds Greenway @nmjdcts O pentifiedS foa caddressing the
Master Plan anticipated growth within the Cool Springs
i Integrated Growth Plan area.

This chapter details the previously
completed planning efforts including land
use plans, growth plans and policies,
transportation plans, and presents the
responsiveness to growth potential.
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Previously Completed
Planning Efforts

The City of Franklin has undertaken a number
of recent planning efforts related to growth and
development, spanning from 2010 to more
recent efforts conpleted in 2019. These efforts
can be broken into three primary categorged
land use plans, growth plans and policies, and
multimodal transportation plans. Each relevant
study is documented along with the intentions,
outcomes, and the impact on the Cool Smgs
area.

Envision Franklin reflects the most recent
update to land use policyAdopted in 2017, this
document seeks to balance the historical

preser vati on of Frankl
community assets with the ability to address
impending growth pressures stemming from its
desirability as a place to live, work and play.
Envision Franklin seeks to align the lotigrm
vision of Franklin with the charaet,
development, and transportation needs
throughout its unique areas Envision Franklin
concludes by laying out the steps for
implementing this land use vision through
regulatory tools, existing and new partnerships,
and policy decisioamaking frameworks.

Specific to the Cool Springs area, perhaps one
of the most notable impacts of Envision Fiklin

is the designation of much of the study area for
the Cool Springs TransportationStudy as
centers for 0 R eDgfinednas |
high-intensity  activity enters, Regional
Commerce areas are those that are intended to

2018

Legend

[ Parcels

Il Conservation

[ Development Reserve

| Recreation

I Conservation

[ Conservation Subdivision

N Large-Lot Residential

[ Historic Residential

I Compact Residential
Single-Family Residential

I Office Residential

"] Mixed Residential

I Multifamily Residential

B Fifth Avenue North

I Main Street

f | Neighborhood Mixed-Use

_/ | W Neighborhood Commercial

I Regional Commerce

B Industrial Flex

] City Limits

Il Harpeth River

C_] Urban Growth Boundary

Map Not to
Scale

o

NORTH

Figure 2- 17Design Conceis Map from Envision Franklin
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attract a significant numberof visitors and
employers, either with current development
patterns or with future development design.
The main focus of land use in these areas is
economically drven; in the Cool Springs area,
the intention is to take advantage of the
proximity to the 65 corridor and its
interchanges, which provide a high level of
accessibility to draw a larger regional
population. As such, the primary land uses are
employmentbased and include office, research
and development, and commercial, all of which
are designedto be high-density developments.

Noting that land use and transportation are
directly related, Envision Franklin also lays out
the character to be imposed on majoroadway
facilities based on the functional classification,
the types of surrounding land ses, and
geometric attributes of the roadways. Within
the study area, Carothers Road, Mallory Lane,
Highway 96/Murfreesboro Road, McEwen
Drive, Cool Springs Boulevdy and Moores
Lane are al/l
areas. Within this designatig all of these
corridors are envisioned to have multimodal
accommodations including provisions for
pedestrians, cyclists, and transit users to varying
degrees basedn the roadway classification.

In short, the Envision Franklin planning
document identifes the Cool Springs area as an
area for more growth, specifically in
employmentrelated land uses, and at much
higher densities tharthose thatcurrently exist.

Coupled with those land use visions are high

level desires for transportation options and
acconmmodations along major corridors

To enact the vision set forth by Envision
Franklin, the City revised to its zoning

ordinance, an effort that concluded in late 2019
after significant engagement of stakeholders
and residents. As aasult of this process, much

Regional Commerce 6 847 (24%)
Regional Commerce 12| 732 (21%)
Planned District 923 (27%)
General Office 87 (2%)
Civic Institutional 251 (7%)
Residential 2 235 (7%)
i-deead i ¢ 0 edi| Bight In@uMriax e d 414 (12%)
Total 3,489

of the Cool Springs area liewithin a few specific
zoning districts, namely the Regional
Commerce 6 (RC6), Regional Commerce 12
(RC12), Planned District (PD), General Office
(GO), Civic Institutional (Cl), Residential 2 (R2),
and Light Industrial (LI) districts. The breakout of
acreage in the study area by these zoning
classifications is shown ifiable 26. Consistent
with the Envision Franklin plan, the newly
adopted zoning ordinance allowsfor higher
density development patterns in the Cool
Springs area.

Table 26 Zoning Classification by Acreage

Zoning Classification Acreage (%)

There are a number of transportation plans that
have been completed in recent years by the
City of FranklinSome of these take a londerm
look at transportation needs across theity
while others focus on the shortterm
programming of local dollars to fund capital
roadway projects.

The Connect Franklin  Comprehensive
Transportation Network Plan, completed in
201 6, served as a major
previous Major Thoroughfare Plan of 2010.
Encompassed within this effort was a
comprehensive approach d the entire
multimodal transportation system that identifies
priority transportation investments needed to
maintain acceptable levels of service and
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protect the livability of Franklin.Technical
analysis as well as a public engagement process
wereused to determine where existing issues in
the network needed to be addressed, including:

1 Roadway capacity deficieries
1 Improvements to bicycle and
pedestrian network connectivity,

1 Safety,
1 Land use compatibility with multimodal
options, and

I Shortcomings in transit capital and
operations funding.

In addition, policy recommendations were put
forth to guide future devdopment reviews, the
update to the previous zoning ordinance, and
access management requests. For each
recommended improvement project, plaming
level costs were developed, and projects were
prioritized into short, medium-, and long-term
implementation haizons. Within the study
area, the projects presented ifable 27 are
recommended as part of the Connect Franklin
plan and account for a significant amount of
capital funds to allocated to multimodal
improvements in tle study area over the next
20 years

Table 27 Connect Franklin Recommendations within Cool Springs Study Area
SHORT-TERM RECOMMENDATIONS

North Royal Oaks Boulevard Widening from Lakeview Drive to Liberty Pike

Murfreesboro Rad (SR96) Widening from Western-b5 Ramp to Eastern65 Ramp

Jordan Road Widening from Aspen Grove Drive to Mallory Lane

Liberty Pikewidening from Carothers Parkway to Columbia State Community College

Carothers Pkwy MukltlJse Path from Northern Nsan Access to Northern City Limits

Mallory Lane MultiUse Path from Liberty Pike to Moores Lane

Cool Springs Boulevard MuliUse Pathfrom Mack Hatcher Parkway (SB97) to 65
MEDIUM-TERM RECOMMENDATIONS
Mallory Lane Widening from Mallory Station Rodad Moores Lane (SRi41)

Cool Springs Blvd Widening from Mack Hatcher Parkway-(H) to Mallory Lane

Mallory Lane Widening fronlLiberty Pike to West McEwen Drive

Mallory Station Road Widening from Seaboard Lane to Mallory Lane

Seaboard Lane Upgradedm Mallory Station Road to Crossroads Boulevard

North Royal Oaks Blvd MulliJse Path from Murfreesboro Rd (S86) to Lakeview Dr
LONG-TERM RECOMMENDATIONS
Cool Springs Boulevard Widening from Mallory Lane to Carothers Parkway

Carothers Parkway Wideng from McEwen Drive to Bakers Bridge Avenue

Seaboard Lane and Aspen Grove Drive Sidewalk and Mukie Path from CooBprings Boulevard
to Mallory Station Road

Bakers Bridge Avenue Multdse Path from Mallory Lane to Carothers Parkway
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Feeding the Connect Franklin plan were two
separate multimodal transportation efforts. The
first, the Cool Springs  Multimodal
Transportation Network Study (CSMTNS), was a
transitfocused effort completed by the Franklin
Transit Authority (FTA) in 2015. Interestinghg
study area for the CSMTNS aligns welith the
Cool Springs Transportation Network Stugdy
making its recommenddbns very much
applicable to this study The intention of the
CSMTNS was to address the growing
congestion issue in the Cool Springs areaing
investments in alternative modes and
transportation demand management (TDM)
strategies in order to preserve thquality of life
that residents and employees within the area
are drawn to.

The recommendations resulting from the
CSMTNSare grouped into $ort-, medium,
and long-term improvements, similar to many
other planning efforts. However, the overall
recommendatons for the study areainclude
the following with a focus on first addressing
local service, then regional connections, and
finally, servie enhancements

1 Reconfiguring the existing transit routes
through Cool Springs and providing a
lunch time shuttle service to create
greater flexibility for potential transit
users

i Improving multimodal connections
between transit, pedestrian, and bicycle
modes to reduce the need for vehicles
in shortdistance trips

i Working with area employers on TDM
strategies

1 Adding more and different transit
vehicles to better meet anticipated
demand

1 Working with the Nashville Regional
Transit Authority (RTA) on addressing
commuter traffic through park and ride

lots, connecting FTA service, and a new
transit center off 165

1 Infrastructure and operational
improvements to make transit a more
competitive mode by improving service
levels and supportive accommodations
(e.g., transit signal priority, express bus
service, pedestrian access, etc.)

The existing FTA Blue Route and Blueug 2,
shown graphically inPart 2 8 Chapter 1
currently run on Mallory Lane and Carothers
Road, respectively, and directly reflect the
locally focused recommendations from this
study.

The second mul ti modal
Greenway and Open Space Mger Plan,
completed in 2010. With the goal of focusing on
sustainability in thecity, the Greenway and
Open Space Master Plan is intended to guide
the implementation and funding of alternative
mode facilities as development occurs in the
urban growth bourdary. In short, this
document proposes a variety of capital
investments in bike routes, bike lanes, sidewalks,
and multruse paths that would create a
comprehensive and connected network
throughout the city. Within the Cool Springs
study area, this plan idntifies the following
investments:

1 Proposed bike lanes on Carothers
Parkway and Liberty P&

I Proposed multiuse paths on Cool
Springs Boulevard and ®Ewen Drive

Finally, the Integrated Growth Plan (IGP) was a
transportation planning effort most recently
updated in 2013 that examined the Carothers
Parkway and East McEwen Drive area as it
relates to growth potential and transportation
improvements. Embeded within this study was

a detailed analysi®f the trips to be generated
by likely land uses along the &@others Parkway
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corridor, near McEwen Drive, and the
improvements needed to sustain that growth.

This study included turning movement counts
and projections to support existing and future
capacity analyses of many intersections
throughout the study area.This analysis led to
the development of needed improvements for
key intersections in the area, complete with
conceptual designs and cost estimateshi$
document has been used to primarily guide
infrastructure improvements as development
occurs near the ntersection of Carothers
Parkway and East McEwen Drive and has been
influential in the proactive build out of
intersections along Carothers Parkway in
advance of growth.

In addition to infrastructure improvements, the
existing plans in place for the City of Franklin
also make a variety of recommendations
related to policies and strategies that could be
useful in managing growth. Many of these
relate toexpansion of the sidwalk and bikeway
network to promote transit accessibility, access
management policies, demand management
strategies, more frequent transit service in the
Cool Springs area, connectivity between
developments, and traffic calming measuwse
These various s#itegies have been evaluated
for inclusion within the final recommendations
of the Cool Springs Transportation Study.

Responsiveness to
Growth Potential

Ultimately, the investments identified in the
aforementioned plaaning documents feedthe

development of specific projects to be funneled
into the design, rightof-way, and construction

phases. The City of
Improvement Plan (CIP) programs the dollars
for making such progression in the project

development process. The cuent CIP allocates
funding for the fiscal years of 2018 2028;
within this time frame, the following projects are
funded within the study area:

91 Jordan Road Reconstruction (ST16006)

1 East McEwen Drive RoundaboétRight
Turn Bypass LaneS({T16008)

i Mallory Lare/Royal Oaks Boulevard
and Liberty Pike Roundabout (ST16011)

1 Aspen Grove and Seaboard Lane
Intersection Improvements (ST16013)

i North Royal Oaks Boulevard Widening
(ST1619)

1 McEwen Drive
Improvements (ST19004)

Interchange

The projects liked above have beerselected by
Frankl inds Board of
(BOMA) to reflect the priorities for infrastructure
investments in the Cool Springs area. However,
the development potential afforded by the new
zoning allowances within the study area
presents challengedo the City in adequately
responding to growth in traffic volumes
generated by future development on vacant
land and redevelopment of existing parcels. As
such, tke next section includes a higHevel
review of tool s afor t he
addressing tle many impacts of growth.

There are three primary tools that the City can
use to influence the development of land and
how it impacts the collective transportation
network o8 the Traffic Impact Analysis (TIA)
Guidelines, the Transportation ad Street
Technical Standards,
Fee.

and

The TIA Guidelines are currently located within
the Cityos _
sfafdé&rds Kand Buflife theC BoRditiénd kthat

necessitate aTlA for new developmets. Of
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note isthat it is intended for these guideline®
become a standalone document ir2021L The
standards establish requirements for TIAs based
on daily and PM peak hour trip generation
thresholds, proximity to existing or planned
traffic signals, andthe potential for negative
impacts to traffic flow or safety. These criteria,
as well as the items that must be included in a
TIA, are similar to what can be found in TIA
guidelines from other municipalities. The
primary outcome from TIAs is the identiftion

of infragructure improvements needed to
mitigate the traffic impacts of development. The
cost of these improvements is often born by the
developer of the site or in some cases, shared
with the municipality. Due to the additive nature
of traffic, the process makest so that small
scale improvements are typically assigned to
developers while larger scale capital
improvements tend to become the
responsibility of the City.

As a means of implementing these necessary
improvements, the City of Franklin ag given
authority from the State Legislature in 1987 to
collect road impact fees, which were first
established in 2000 with subsequent
adjustments throughout the years The
intention of the road impact fee is to collect
monetary compensation from develops to
ensure tte provision of adequate collector and
arterial road improvements. In step with TIA
principles, the code requires that the fees
collected are directly proportional to the needs
generated by new development and cannot be
legally used to addres existing dettiencies.

Worth noting is that the TIA process tends to
focus heavily on the vehicle with some
consideration given to alternative modes and
how they can mitigate impacts of development.
In areas where congestion cannot be addressed
by roadway improvements either due to
physical or fiscal feasibility, investments in
alternative modes such as walking, biking, and

transit can be utilized as a means of providing
mobility options to reduce the number of
vehicular trips on a network. All multimad
improvements to the transportation system,
mu s t be consi stent
Transportation and Street Technical Standards,
which lay out the desired cross section elements
of streets based on their primary function,
mobility, access, or a combination.The
functionalc | assi fication is
Major Thoroughfare Plan, which is the Connect
Franklin plan mentioned previously in this
report. These classifications directly relate to the
design criteria and principles used to build out
the street network as deelopment occurs,
including sidewalk widths, types of bicycle
facilities, and multiuse path considerations for
all roadway types.

Knowing that there are challenges and
limitations with the traditional growth
management tools mentioned aboe,
recommendations for this Cool Springs

Transportation Study will include alternative
strategies for further evaluation and
consideration by the City of Franklin
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Part 3

FUTURE CONDITIONS

Background Growth
Approved Development
Future Conditions: Scenariol and Scenario 2
Maximized Development
Future Conditions: Scenario3 and Scenario 4

Scenario Comparison
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Chapter 1

BACKGROUND GROWTH

Within the Cool Springs area, development
trends play an essential role in the

transportation network and bw it operates.

Understanding the effect of continual growth
on the transportation system is vital to the
sustainability of the Cool Springs area. ish
chapter sets the stage for analyzing future
growth by first documenting the background
growth in the study area.

To accomplish this, the following historic traffic
data sets were taken into consideration:

i TDOT AADT Growth Data
i StreetLight Growth Rta
I Turning Movement Count Growth Data

Growth trends determined from the historic
traffic data were then ued to estimate the
potential background growth within the study
area.

This chapter details the methodology used
to determine an appropriate background
growth rate for each of the study
intersections by analyzing historical growth
trends and development potential for
individual zones within the study area.
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Growth Rates

TDOT collects information on daily traffic

volumes for major roadway corridors across the

state. Reported as Annual Average Daily Traffic
(AADT) volumes, this data represents the

number of vehicles that are on a particular

roadway every day of the year on average.

There are seventeen locations within the Cool
Springs area where this data is collected. The
TDOT data for 2018 was compared to tRdDOT

@ —

data for 2014 to determine the approximate
growth per year for four years. Thiglata is
presented in Appendix G and the count
stations and corresponding growth rates within
the study area are presented iRigure 31

For example, TDOT Count Locatid? located
along Moores Lane has experienced a
decrease in traffic ofess than2% per year for
four years. In contrast, TDOT Count Locatitg
located alongLiberty Pike has experienced an
increase in vehicle traff of between 2% andb%
per year for four years.

McEwen Dr

Liberty Pk
TDOT AADT Growth

[D < +2.0%

£2.0% - £5.0%

> £5.0%

D Data Not Available
Study Roadway

{
‘ I 11 ‘ [ |
0 025 05 Mie

Figure 31 TDOT AADT Growth
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StreetLight Data, Inc. is a private data firm that
collectsthird party location and crowd source
data such as automated ehicle location
devices Once the data is collected, it ithen
converted into traffic volumes broken down by
hour. The data can then be usedo determine
the year to year growth on their streets.

There aretwenty-five locations within the Cool
Springs aea where this data is collected’hese
locationscorrespond with the entry/exit points
of the study areaThe StreetLightdata for 220

Galleria B,Ivd

<
~
o
2
]
s

was compared to theStreetLightdata for 205
to determine the approximate growth pr year
for four years.The growth rdes from this data
is shown in Figure 32 and additional
information isincluded inAppendix G

Compared to TDOT Count Location 2,
StreetLight Location Blocated along Moores
Lane has eperienced a increase in traft of
less than2% per year for four yearsCompared
to TDOT Location 12StreetLightLocation Q,
located alongLiberty Pike hasalsoexperienced
an increase in vehicle traffichowever, this
increase is less than%a per yea for four years.

Streetlight Gate Growth

[T <=z20%

+2.0% - +5.0%

> £5.0%

G mmmmm  Study Roadway

|\|J|\|\|

Figure 32 StreetLight Annual Growth
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As traffic studies are conducted within the area,
turning movement counts are required for
study intersections. The City of Franklin has
collected these historical turning movement
counts at various intersections across multiple
years.

These counts were ampiled and the annual
growth rates per year for the individual

intersections were determined. The results of
the calculated growth rates are presged in
Figure 33. This historical growth data for each
intersection igncluded inAppendix G

It should be noted that the study intersections
along Moores Lane are located within
Brentwood, and historical turning meement

counts for these study intersections were not
available. Additionally, the majority of the
available histogdal counts are for signalized
intersections; therefore, the growth rates for
unsignalized intersections were not calculated.

Liberty Pk
TMC Growth

L[] < +20%

£2.0% - £5.0%

> +50%

D Data Not Available
G mmm  Study Roadway

(
| [ | [ |
0 025 05 Mie

Figure 33 TMC Growth
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Growth Regions

Cool Springs encompasses a large area of
diverse land uses and travel patterns, and
different areas/regions within the Cool Springs
area are expected to grow at different rates.

Therefore, the study ara was subdivided into
sixteen growth regions to allowfor different
growth rates based on individual regions. The
subdivided regions are shown ifigure 34.

Regional Growth Rates

Based on the TDOT, StreetLight, and MC
historical growth rates and the existing land
uses within each regin, a background growth
rate for each region was determinedsing the
following considerations:

1 A minimum of 1.0% per year growth

i The percentage of growth based on
TDOT, StreetLight, andTMC historic
data.

1 The amount of
region whee potential or planned
development could occur.

The growth rate for each region is presented in
Table 31and shown inFigure 34.

Table 31 Background Growth Rate by Region

1.5%

A 2.0%

I
B 1.5% J 1.5%
C 1.5% K 1.5%
D 1.0% L 1.5%
E 1.0% M 1.5%
F 1.0% N 1.0%
G 1.0% O 1.0%
H 1.5% P 1.0%

ofreebd

Intersection Growth Rates

Utilizing the regional background growths
presented in Table 31 and Figure 34,
background growths for each approach of each
study intersection were determirk The
following assumptions were used to determine
these growth rates:

1 Approaches with limited connectivity
were assumed to have 0% growth.

o Fortyone study intersections
include at least one approach
with an assumed 0% growth.

o For example, the eastbound
and westbound approaches of
Carothers Parkway and
Corporate Centre Drive have
limited connectivity and/or
potential growth; therefore,
both approaches were
assumed to have a 0% growth.

i Approaches that bridge two regions
| averg asgymeds to e angaverage of
those two regions.

o0 For example, the intersection of
Carahers Parkway and Cool
Springs Boulevard is located

between Region C (1.5%
growth) and Region D (1.0%
growth). Therefore, the

eastbound and westbound
approaches were assumed to
have a growth rate of 5%

while the northbound approach
was assumed to be 1% and

the southbound approach was
assumed to be 1.0%.

The growth rates for each study intersection
approach arepresented inAppendix G These

growth rates represent the annual average
growth rate expested to occur at each of study

intersections.
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Growth Region
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Figure 34 Growth Regions
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Chapter 2

APPROVED DEVELOPMENT

When developments are planned within the city
limits, the proposed land uses are evaluated by
city staff to estimate the number of trips
expected to be generated by the project site. If
the estimated daily trips exceed 1,000 vehicles
per day, then developers are required to
complete a Traffic Impact StudyTIS)/Traffic
Impact Analysis (TIA) that details the grosed
development and the effects the development
will have on the surrounding roadway network.

This chapter presents the approved
developments within the study area, as of April
2020, for which traffic studies were completed
as part of the approval pocess.In addition to
detailing the effects of the proposed
development on the existing roadway network,
traffic studies also provide recommendations
for roadway improvements to mitigate the
impacts that these developments have on the
surrounding roadway network This chapter
details those recommendations, as well as,
funded or planned roadway improvements
planned by the City of Franklin.

This chapter details the approved land
developments and their associated current
occupancy, expected daily trips, and
recommended roadway infrastructure
improvements. Also included in this
chapter are additional roadway
Infrastructure improvements current!y
funded or planned by the City of Frankiin.
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Land Development

There are sixteen approved developments
within or near the Cool Springs area that were
identified for this study. The locations of the
approved land developments, indicated in red,
are presened in Figure 35.

The traffic analysigpresented inthe TIS/TIAfor
each development used factors taken from

| T Er@p&enerationto estimate he amount of
traffic expected to be generated by the project
site. The combined daily trips for the approved
developments are 222,270 trips.

Additional information, such as name, percent
of development occupiedas of January 2020
(when data vas collected) and expected daily

trips, is included inTable 32. The land use

breakdown expected peak hour trips, and

infrastructure related recommendations for
each development aréncluded inAppendix H

Approved Development
. Development
= Study Roadway

Lol
0 025 0.5 Mile

Figure 35 Approved Land Development
Table 32 Approved Land Development

Development ‘ Percent  Daily Trips

No. Name ‘ Occupancy (vpd)
A 1 Liberty Station 0% 1,403
2 Franklin Summit 0% 6,354
3 Aureum 0% 20,756
B 4 Ovation 0% 32,058
5 Huffines Ridge 0% 5,365
6 Carothers Crossing West 0% 4,061
7 Carothers Crossing East 70% 19,646
c 8 Apex Village 0% 12,796
9 Franklin Park 40% 23,765
D 10 East Works 0% 30,309
F 11 | 7086 Bakers Bridge Avenu 0% 1,560
K 12 The Franklin at Legends 40% 1,102
L 13 Mallory Green 33% 3,963
14 McEwen Town Center 5% 26,976
No 15 Avalon Square 0% 27,502
Zone | 16 Vintage Franklin 0% 4,695
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Roadway Development

One of the byproducts of taffic

studies/analyses is a list of recommended
improvements to mitigate the impacts of the
proposed development on the existing
roadway network. The recommended study

intersection improvements, as determined by
the studies conducted for the approved
devdopments, are presented inTable 3-3. It
should be noted Table 33 only includes
approved developments where
recommendations for the study intersections
were provided. Additionally, unless otherwise
noted, these inprovements have not been
completed to date. Additional recommended
improvement details are presented iAppendix

H.

Table 33 Recommendations from Approved Development Studies

Dev . .
Nf) Intersection Recommendations

An eastbound rightturn lane with 300 feet of storage and 200
feet of taper should beprovided.

Two westbound lefiturn lanes with 225 feet of storage and 20(C
feet of taper should be provided.

East McEwe Drive and
Tower Circle

The northbound approach should b designed to include two
ingress lanes and four egress lanes. The egress lanes shoul
include twoleft-turn lanes with 200 feet of storage, one througkt
lane, and one rightturn lane with 200 feet of storage.

Pedestrian facilities should be provided.

East McEwen Drive anc

Widen the eastbound approach to provide twoight-turn lanes.
These lanes should operate as signalized.

Carothers Parkway

Pedestrian facilities and signal control should be
modified/updated to incorporate the additional laneage.

A southbound rightturn lane with 250 feet of storage and 160
feet of taper should be provided.

Two northbound left-turn lanes with 300 feet of storage and 15!
feet of taper should be provided.

Carothers Parkway an
Ovation Parkway

The eastbound appoach should be designed to include two
ingress lanes and four egress lanes. The egress lanes shoul
include two leftturn lanes with 100 feet of storage, one througt
lane, and one rightturn lane with 100 feet of storage.

Pedestrian &cilities shoulde provided.

Carothers Parkway and
Liberty Pike

A 2" northbound left-turn lane should be constructed. (NOTE:
This improvement was constructed in May/June 2020)

A northbound leftturn lane with 200 feet of storag should be
provided.

Carothers Parkway an
Southstar Drive

A southboundright-turn lane with 125 feet of storage should be
provided.

A westbound through lane should be provided.
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Dev
\[o}

Intersection

Carothers Parkway and

Recommendations

The eastbound approach shoultbe designed to include one
ingress lane and three egress lanes. The egress lanes include
left-turn lane, one through lane, and one righturn lane.

Southstar Drive

The existing traffic signal should be modified to include the
addition of the eastbound approach.

Carothers Parkway and
East McEwen Drive

Two southbound rightturn lanes with 600 feet of storage shouls
be provided.

10

Two eastbound leftturn lanes with 250 feet of storage should b
provided.

Carothers Parkway and
Bakers Bridge

Pull back the medias on the north and south approaches to
allow eastbound and westbound lefturns to operate
simultaneously (remove split phasing).

A southbound rightturn lane with 200 feet of storage should be
provided.

The easbound approach should be widened and restriped to
include two leftturn lanes and one through/rightturn lane.

Carothers Parkway ano

Two northbound leftturn lanes with 200 feet of storage and 12!
feet of taper should be provided.

Mayfield Drive

The existing southbound righturn chanrelization should be
removed.

The traffic signal should be modified to remove the split phasin

Triple northbound leftturn lanes with 250 feet of storage shoulc
be provided. The outside lane will be dechted for 65
northbound on ramp, the middle lane will be for both Cool
Springs Boulevard westbound and@5 northbound on ramp, the
inside lane will be dedicated for Cool Springs Boulevard
westbound only.

Cool Springs Boulevard
and Carothers Parkway

A northbound right-turn lane with 150 feet oftorage should be
provided.

A westbound rightturn lane with 250 feet of storage should be
provided. The existing righturn lane should be restriped as a
shared through/rightturn lane.

Two eastbound rightturn lanes with 300 feet of storage shaal
be provided. The existing shad through/right-turn lane should
be restriped as an exclusive through lane.

Carothers Parkway ano
Private Drive North of
Mayfield Drive

The north/south median along CarotherBarkwayshall be
modified to only allow a nothbound left-turn movement.

Carothers Parkway ano
Private Drive South of

Mayfield Drive

The north/south median along CarotherBarkwayshall be
modified to only allow a northbound leftturn movement.
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Dev

No. Intersection Recommendations
Add an additional dedicated westbound righturn lane. This lane
will begin as an additional westbound through lane from
Cool Spring Boulevard Carothers Parkway.
and 65 Northbound The westbound rightturn lanes should be signalized.
10 On-Ramp The F65 On Rampswill be moved tothe west approximately 30
feet to the west. The existing 300 feet of storage for the
eastbound leftturn lanes should be maintained.
Cool Springs Boulevarc Two westbound lefiturn lanes with 500 feet of stage should
and 65 Southbound be provided.
On-Ramp
The southbound approach should be designed to include one
ingress lane and two egress lanes. The egress lanes shoulc
include one leftturn lane and one through/rightturn lane.
The northbound approach should be restriped to include one
. shared through/leftturn lane and one rightturn lane. The
Cool Springs Boulevard .
12 : northbound left-turn should operate under permissivenly
and Windcross Court . . . .
phasing. A protected rightturn arrow interval concurrent with
the westbound lef-turn phase is recommended.
An eastbound leftturn lane with 175 feet of storage should be
provided. The leftturn should operate under protected
permissive signal phasing.
12 I\Sﬂs:izr\:éegrzgl\(/eDir\]/(: Two southbound leftturn lanes shoud be provided.
The northbound approach should be restriped to include one
16 Murfreesboro Road and left-turn lane, two through lanes, and three rightiurn lanes.
Royal Oaks Boulevard (NOTE: This improvevas removed after completion of the
analysis for tis study)

1 The McEwen Drive at865 interchange

In addition to the recommendations from the
traffic studies for each of the approved
developments, the City of Franklin has three
planned roadway improvements within the

study area. Those improvements are as follows:

i The intersection of Liberty Pike and
Mallory Lane/Royal Oaks Boulevard is
planned to be reconstructed as a multi
lane roundabout.

is planned to be modified to include
additional laneage. The maodifications
will requirethe southbound onramp to
be widened or restriped to include the
additional lanes.

The roundabout at the intersection of
McEwen Drive and Cool Springs
Boulevard is planned to be modified to
include additional laneage. These
improvements were completed irthe
summer 2020.
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Chapter 3

FUTURE CONDITIONS:
SCENARIO 1 AND SCENARIO 2

A principal purpose of the Cool Springs
Transportation Network Study is to provide the
City of Franklin with an outlook on future
development potential and the resulting traffic
operations in the study area.

To achieve this, traffic projections were
determined based on future conditions witkthe
general background growth, as well aghe
approved development presented in the
previous chapter of this report

For the future plusapproved developments
conditions, two scearios were developed to
determine potential infrastructure
improvements needed to accommodate the
additional growth resulting from the approved
developments located within the study area:

1 Scenario 18 50% completon of
approved development

1 Scenario 2 d 100% completion of
approved development

This section details the incorporation of these
two scenarios into the Vistro model.

7o evaluate the future traffic operations
within Cool Springs, the existing Vistro
model of th e network was updated to
include the background growt hs and
approved developments. Two scenarios
were tested to determine the effects of the
growth resulting from the approved
developments.
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Estimating Regional Trip
Distribution

StreetLight data was used to help determine the
directional distribution of vehicles currely
entering and exiting the Cool Springs study
area, with specific attention given to the sever
growth regions where approved developments
are located. More specifically, vehicle volume
were analyzed across thergire study area to
determine how vehiclesnter and exit each of
the individual growth regions.

Using this information, directional distributions
of the entering and exiting traffic for each
growth region were determined. Gates, which
represent the locatins where traffic enters and
exits the staly area, were established as part ol
the StreetLight analyses.

A combination of StreetLight Data and

engineering judgement was used to determine
the path vehicles would take to reach each Gate
from the starting egion. It was assumed

vehicles generally follow the same path when
entering and exiting the study area.

The overall directional distribution for study
area is presented irFigure 36. The directional

distributions for the individual gowth regions

are includedin Appendix |

VISTRO Modeling

The traffic simulation software, PTV Vistro, was
used to model the existing and future traffic
projections for the Cool Springs roadway
network. The Existing Conditions Report
detailed specifics rgarding the PTV Vistro
software and steps utilized in estdibhing the
existing conditions Vistro model.

This section details the development ¢future
Conditionsd Scenario 1 and Future Conditions
0 Scenario Zor the Cool Springs Vistro model.

Distribution — Region A

Enter =/= Exit
% *  XX% Enter

o (XX%) Exit

€= Enter = Exit

mmmm  Study Roadway
@ Ll ’L
Figure 36 Streetight Trip Distribution- Region A

The following steps were used to expand the
existing conditions Vistro model to include the
future conditions:

Background Growth
Establish Zones and Gates
Add Sie Accesses

Define Paths

Apply Trip Generation
Input Trip Distribution
Determine Trip Assignment

NogakrwdhE

The annual average growth rate for each
approach of each study intersection was
presented inPart 33 Chapter 1L The existing

traffic volumes for each study intersection
approach were grown by the determined

growth rate per year for 10 years. The growth
rates arepresented inAppendix H
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approved developments were reviewed, and
each site access included in thgte plan was
added to the model.It should be noted that this
included the addition ofa fourth leg at four of
the study intersections. The site plans for the
approved developments are provided in
Appendix H

Within Vistro, Zones are used to represent the
development sites. Therefore, $een Zones

were established within the Vistro model to
represent the sixteen approved developments
located in or near the Cool Springs area. It
should be noted that the Zone number within
the Vistro model corresponds with the project
number associated with the approved

development (as presented iTable 32 of this Once the Zone and Gates were established

report). In Vistro, Zones are indicated by a
purple circle, as seen ifigure 37.

within the Vistro model, the next step was to
define the Paths that link Zones and Gates.
Paths indicate potential routes vehicles could

According to Vistro docusaietrateldetweenra devalopemtZdénéand f or
development Zones isrouted to and from the Gates of the study area or beeen the
traffic 6Gatesod6o. As Gates iofothesstugy areaeamd a develmment t h e

Gates represent the entry/exit points for the
study area. As shown ifrigure 37, Gates are
indicated in the Vistro model by blue squares.

,“eN-?/L{:,,:_ =

Figure 37 Vistro Model Zones anates

To properly define the Paths that connect the
Zones and the Gates, site accesses for each of
the approved developments were added to the
Vistro model. The site plans for each ohe

Zone.

StreetLight distributions were wused to
determine which Gates were utilized by each
Zone. Then, all potential Paths were defined
between each Zone and heir corresponding
Gates.

It should be noted that Paths are used to
represent both the egress (Zone to Gate) and
ingress (Gate to Zone) between Zones and
Gates. Additionally, based on the type of site
access (full access vs. right/right-out only)
the number of egress Paths might not be equal
to the number of ingress Paths.

While the StreetLight distributions were the
primary source for determining which Paths
were used by each development/Zone,
GoogleMaps and engineering judgement were
also used to estnhate preferential Paths based
on the time of day.

In Vistro, Paths are indicated by a light blue
highlighted Zone and Gate and connected by a
red line with arrows indicating the direction of
the Path.An example of one of the Paths is
shown in Figure 38. This represents one
potential path from Zone 7 to Gate 111.
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Figure 38 Vistro Model Path

Vistro uses two
Trip Generatiorto the model:

1. Proposed land uses are input into the
model, and the model calculates the
entering and exiting trips

2. Entering and exiting trips are input
directly into the Vistro model

To maintain consistency with the traffic studies
presented inTable 32, the method 2 was used.
The trp generation for the AM, Midday, and PM
peaks for each of the approved developments
isincluded inAppendix H

The trip distribution for each development
Zone, as discussed above, was input inthet

Vistro model. The Gate distribign for each

growth region is presented irAppendix |

In Vistro, trip assignment indicates the
percentage of trips associated with each Path.
For example, if two Paths exist between Zoiie
and Gate 111, and neither path is preferential,
then the trip assignment for each path would
be 50%. If Path 1 is preferred, however, then
Path 1 might be 75% and Path 2 would be 25%.

Trip assignment was estimated using
StreetLight distribution data, GoogleMapand
engineering judgement.

Capacity Analysis

As previously mentioned, two future conditions
with approved development scenarios were
tested within this portion of the study. This
section presents the following Vistro model
results for those scenarios:

1 Level of Srvice (LOS) and Delay
1 V/C Ratio
1 95" Percentile Queue Lengths

Level of Service (LOS) identifies how well an

me t h o d JTEHYHOR 'S OPeragng haged qn fne apilygog o

an intersection to accommodate vehicle
volumes in relation to the available capacity.
Based on the amount of vehicular delay, LOS is
assigned a o0gradeo
where LOS A indicates minimal delay and LOS
F indicates excessive delay.

Volume-to-capacity ratio (v/c ratio) indicates

how an intersection is operating in terms of
capacity, where capacity is the maximum

number of vehicles per hour that can utilize an
intersection. A v/c ratio less than 0.85 is under
capacity,a v/c ratio between 0.85 and 1.0 is
approaching capacity,a v/c ratio at 1.0 is at

capacity, and a v/c ratio geater than 1.0 is over

capacity.

For all scenarios, the improvements presented
in Table 33 were included in the model.
Additionally, Sidra, a roundabout modeling
software, was used to evaluate the existing and
proposed roundabouts, waich, in turn,
validated the Vistro result§.ables detailing LOS
and queue lengthsare presented in Appendix K
and Appendix L, respectively. ddailed Vistro
and Sidra results for Scenario 1 and Scenario 2
are includedin Appendix N and Appendix O,
respectvely.
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Under Scenario 1, the Vistro model included the existing traffic volumes,
background growth, and 50% of the remaining occupancy of the approved

developments.

vy

Level of Service (LOS)

LOS A indicates minimal delay
LOS Findicates excessive delay

AM Peak

< 0.85

0.95-1.00

> 1.00

Unsignalized

AM Peak

V/C Ratio

<0.85 is operating under capacity
1.0 is operating at capacity
>1.0'is operating over capacity

PM Peak

95th Percentile Queue Length

Tally of intersections where queue length
exceeds capacity on at least one approach

22
30
44

50% of approved developments was
considered due to the fluctuating nature of
development. Economic conditions,
developer finances, changes in
workspace/land uses can all lead to a
reduction in the final number of trips
produced by a proposed development.




Under Scenario 2, the Vistro model included the existing traffic volumes,
background growth, and 100% of the remaining occupancy of the approved

developments. )
Level of Service (LOS) :m
91 1|13
LOS A indicates minimal delay s 7 |1
LOS Findicates excessive delay
6| 8|24
AM Peak PM Peak

Midday Peak

< 0.85 V/C Ratio
SR 7 | 6 | 10
<0.85 is operating under capacity
0.95-1.00 2 4 : 1.0 is operating at capacity
> 1.00 9 6 17 >1.0 is operating over capacity
Unsignalized 9 9 9
AM Peak PM Peak

95th Percentile Queue Length

Seldom are developments developed out

Tally of intersections where queue length to 100% of the plan. For the purpose of this
exceeds capacity on at least one approach study and the approved obligation
associated with each approved
24 development, however, the 100% build of
38 the approved developments was taken into

A7 consideration and analyzed for this study.
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Chapter 4

MAXIMIZED DEVELOPMENT

A key component of assessing future
transportation conditions in the Cool Springs
area is the development of a future build out
scenario. This process entailed determining the
maximum development potential within the
study area, which helps to identify pential
infrastructure improvements that could be
needed to accommodate the maximum build
out of the study area.

Knowing hat there are few truly vacant parcels
remaining in the study area, it was assumed that
the majority of future development will be
comprised d redevelopment and infill
opportunities. Using a combination of land use,
zoning, and property assessment datahdse
future development opportunities were
guantified in coordination with the City of
Franklin Planning Department.

This chapter details the maximized
potential land development for each
development region and the associated
expected trip generation based on existing
land uses and available land for
development anad/or redevelopment.
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Land Redevelopment

There were two main redevelopment
opportunities explored as part of this effort,
both of which were limited to areazoned as
non-residential uses. The first utilized
assessment and market values to determine
where businesses or building stctures were
valued significantly less than the land they sit
upon. This is a common situation in high
growth areas in which a spefic location
gradually becomes more valuable than the
business that resides there, making it oftentimes
more profitable for te property to be
redeveloped with a higher land use or intensity.
The second redevelopment opportunity
involved identifying areaswvhere a significant
amount of open space or surface parking was
initially ~ constructed with a lowdensity

development in whatare now areas that allow
for relatively highdensity development. Due to

Table 34 Maximum Potential Land Development
Redevelopment

Allowable

the allowable building height in some zoning
classificatins, previously constructed
landscaping and surface parking offers the
opportunity to convert potentially underutilized
spaceto a future developmentwith increased
density,

With the goal of converting future development
potential to vehicular trips, thepotential for
redevelopment and infill opportunities were
aggregated to a regional system related to the
Vistro traffic model. In total, there were an
estimated 695 acre&entified in the study area
that could have varying degrees of
redevelopment and infl potential in the
upcoming years. Allowable densities and uses
by zoning classification were applied to these
acreages, whdh resulted in a potential future
increase in development and thereby vehicular
trips. These assumptions are shownTable 3

Region " creage | Building Height tand Uses
A 102.99 6 stories Office, Restaurant, and Retail
B 11.93 9 stories Residential Restaurant, drRetail
C 113.83 9 stories Office, Residential, Restaurant, and Retall
D 75.60 9 stories Office, Hotel, Restaurant, and Retail
E 10.34 6 stories Office, Restaurant, and Retail
F 53.61 6 stories Office, Residential, Hotel, Restaurant, and Re
G 1D.26 12 stories Office, Hotel, Restaurant, and Retail
H -- - --
I 26.08 3 stories Office
J 7.24 3 stories Office
K 97.59 6 stories Office, Restaurant, and Retail
L 64.51 9 stories Office, Restaurant, and Retail
M 12.71 6 stories Office, Restauran&and Retall
N 8.59 12 stories Office, Restaurant, and Retail
(@) - - -
P -- - -
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Trip Generation

Trip generation estimates for the maximize
development scenarios were first establishe
based on assumptions related to the relativ
proportion of building footprints to open space
and surface parking. Based on a sample
properties in the Cool Springs rea, it was

calculated that generally 40% of each acr

identified for redevelopment or infill would be
utilized for parking and open space, and the
remaining 60% would represent the potentia
building footprint.

Using Franklin Zoning Ordinance and futur:
land use policy outlined in Envision Franklin, ¢
assumed mix of land uses and densities we
developed for each region. The land use mix
as shown inrable 34. Each unique land use mi;
was developed and scaled to adcre lot, whid
was then applied to the total acreage availabl
by region as shown irFigure 39.

ITE trip generation calculations were then
applied to determine the expected future traffic
volumes generated by each region should the
maximized devéopment potential within the
study area be realized.

The total trip generation for the AM, Midday,
and PM peaks for each of the study area
regions is mcluded inTable 35 with additional
trip generation information included in
Appendix J

Should the maximum redevelopment potential

for the study area be realized, approximately
129,980 AM peak hour trips, 204,004 Midday
peak hour trips, and 162,190 PM peak hour trips
could potentiallybe added to the network.

7
o/p 7
0 Acres b P

7
X

/ F
O | 54 Acres

E
10 Acres

H
@ 0 Acres J

7 Acres
A |
£ 26 Acres

98 Acres

G

110 Acres D
76 Acres

i

65 Acres c

114 Acres

9 Acres

B
12 Acres

M A
13 Acres 103 Acres
Growth Region

]

: Stl‘de Roadway
[ A

0 025 0.5 Mile

Region

Figure 39 Total Redevelopment Potential

Table 35 Maximum Development Trip Generation

et Trip Generation (vph) \

AM  Midday PM

A 11,827 | 18,883 17,334
B 1,007 | 1521 | 17288
C 10,260 | 15925 | 14,634
D 8,994 | 13946 | 13,329
E 1,121 | 1733 | 1,756
F 9,546 | 13,409 | 10,323
G 50,161 | 84,831 @ 58,677
H - - -

| 1652 | 1,735 | 1,707
J 448 468 473
K 22,511 | 33297 | 25,209
L 10519 | 14,783 | 13,807
M 1,754 | 2,743 | 2717
N 180 730 936
O _— - -

P - - -
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Chapter 5

FUTURE CONDITIONS:
SCENARIO 3 AND SCENARIO 4

The Cool Springs Transportation Network Study
intends to provide the City of Franklin with a
coordinated plan of recommended
improvements to be made as development
occurs within the study area.

To achieve this, traffic projections were

determined based orfuture conditions withthe

general background growth, the approved

development, as well as, with delopment that

has yet to be plannedas presented in the
previous chaptes of this report

Two additional scenarios were tested to
evaluate the impacts of maximized
(re)development within the Cool Springs area:

T Scenario 3 8 25% of maximum
development
17 Senario 4 & 50%

development

of maximum

This section details the step used to
incorporate the maximized development into
the Vistro model.

To evaluate the maximized potential future
traffic condition s within Cool Springs, the
existing Vistro model was updated to
include background grow th, approved
developments, and potential land
development. Two scenarios were tested to
determine the effects of growth and
maximized development on the Cool

Springs transportation network.
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VISTRO Modeling for
Maximized Development

Analysis

Part 36 Chapter 3of this study detailed the
addition of the appioved developments into
the Vistro model. A similar process was ustml
add the maximum potential development into
the Vistro model. The following steps were
taken to incorporate the maximum
development scenarios into the Vistro model:

1 Zones representing eeh of the growth
regions where development is expected
to occur were added to the model. It
should be noted that additional Gates
were not needed since there are no
new major connectors, arterials, or
freeways planned that do not already
exist.

1 Where needeal, site accesses were
added to the study roadway near the
center of each of the growth regions to
simulate potential site accesses.

i1 Paths were defined between each of
the potential development Zones and
the existing Gates.

i The trip generations for the marmum
potential development described in
Part 3 8 Chapter4 were input directly
into the trip generation section of the
Vistro model.

i StreetLight data was used to determine
the distribution of vehicles entering and
exiting the nine remaining growth
regions. These distributions were
incorporated into the trip distibution
and traffic assignment sections of the
model.

Capacity Analysis

As discussed two future conditions with
maximum development scenarios were tested
within this portion of the study. This s&on
presents the following Vistro model results for
those scenarios:

91 Level of Service (LOS) and Delay
1 V/C Ratio
1 95" Percentile Queue Lengths

It should be noted that the 100% maximum
development scenario was also taken into
consideration. When the 50% and100%
maximum development scenarios were tested;
however, it was discovered that the majority of
study intersections were failing with poor LOS
and extensive vehicular delaysfor both
scenarios.

For50% and 100% development approximately
44% and 78%, resgctively, of the study
intersections were determinedo operate at
LOS F with delay exceeding 1,000 seconds (over
16 minutes).

Following discussions with the City of Franklin, it
was determined that the 100% maximum
development scenario may be unrealistic.
Instead, the 25% and 50% scenarios were
determined b be a better representation of the

marketdriven development expected within

the Cool Springs area. Therefore, the 100%
maximum development scenario was not
included within this report.

As previously mnentioned, Sidra, a roundabout
modeling sofware, was used to evaluate the
existing and proposed roundabouts, which, in
turn, validated the Vistro results.Tables
detailing LOS and queue lengthare presented
in Appendix K and Appendix L, respectively.
Detailed Vistro and Sidra results for Scenar®
and Scenario 4 arencluded inAppendix P and
Appendix Q, respectively
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Under Scenario 3, the Vistro model included the existing traffic volumes,
background growth, 100% of the remaining occupancy of the approved
developments, and 25% of the potential maximized developments.

Level of Service (LOS) :m
- - 2 | 8[43
LOS A indicates minimal delay BERE
LOS Findicates excessive delay
310 (58
AM Peak PM Peak

Midday Peak

< 0.85 3 V/C Ratio
~085-095 NN
<0.85 is operating under capacity
0.95-1.00 1 0 1.0 is operating at capacity
> 1.00 37 50 o1 >1.0 is operating over capacity
Unsignalized 9 9 9
AM Peak PM Peak

14%  15%

95th Percentile Queue Length

Tally of intersections where queue length
exceeds capacity on at least one approach

50
61
62
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