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Figure E.1: Northeast Corridor Study Area

The Northeast Corridor Mobility Study
reflects the vision of Northeast Corridor
leaders and citizens about the future of
their community. The Northeast Corridor
of the future features a variety of housing
choices, including mixed-use communities
supported by transit, as well as more
traditional suburban and small-town
communities. Key to the realization of this
future will be the development of a Light
Rail Transit system that both encourages
and is supported by walkable, mixed-use

Figure E.2: usic City Star, Nashville communities convenient to transit facllities
and offering a range of housing, office,
retail and entertainment opportunities. This
report describes the recommended steps
that the region and individual communities
will take to make this vision a reality.
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Introduction

Greater Nashville is “Music City USA,” a thriving metropolitan
area with approximately 1.8 million people in 2010 and
projected population of 2.6 million by 2035. The Northeast
Corridor stretches approximately 30 miles from downtown
Nashville northeast to Gallatin, encompassing the cities

of Hendersonville and Goodlettsville and surrounding
unincorporated parts of Sumner County. The area is
characterized by thriving urban neighborhoods, 20th century
and newer suburban neighborhoods, and open spaces. Major
transportation corridors include US 31E (called Gallatin Pike

in the south and Nashville Pike in the north), Interstate 65, and
State Road 386/Ellington Parkway. A 1996 Regional Commuter
Evaluation Report identified the Northeast Corridor as an area
that might favorably support high-speed transit. An analysis of
existing conditions and future trends in the Northeast Corridor
was conducted as part of this study in order to understand
which characteristics of the area could potentially be leveraged
to support this desired type of transit.

The intent of this study is to identify current mobility challenges
within the Corridor and to investigate multimodal solutions

to the increasing transportation demand created by locally
preferred future land use patterns. This study is predicated by
the MPO’s 2035 Regional Transportation Plan. The three major
policy initiatives of the Plan include ,1) a bold new vision for
mass transit; 2) support for active transportation and walkable
communities; and 3) preservation and enhancement of strategic
roadway corridors. The first of these policies, a vision and
strategy for transit, includes the Northeast Corridor as a priority
corridor for transit improvements. The recommendations of this
plan support that policy and provide specifics for the Northeast
Corridor as it is outlined in the MPO’s regional transit vision.

Need for Transportation
Improvements

The Northeast Corridor Mobility Study is needed to address
transportation issues in the corridor resulting from increasing
population and employment, air quality challenges, and various
additional mobility issues, including congestion and the number
of transit-dependent citizens in the study area. In addition, the
study provides the opportunity for the communities in the study
area to assess land use, economic development, and quality-
of-life goals, and provides a plan that cohesively addresses all
of these elements.

EXECUTIVE SUMMARY 19

Figure E.3: Nashville’s Music City Circuit currently operates in
downtown

Corridor Growth

Davidson and Sumner Counties have grown substantially in the
last 10 to 15 years and are projected to continue strong growth
through the year 2035. Sumner County and the City of Gallatin
are also emerging as major employment centers. Growth in the
Northeast Corridor will continue to have a noticeable impact

on accessibility and mobility for those who live, work and shop
in the corridor. It will also have a direct impact on land use and
quality of life, which warrants the establishment of a preferred
land use scenario to coincide with appropriate transportation
improvements.

Transit Dependent Population

Improving transit options can provide increased mobility for the
transit dependent. A 2006 On-Board Survey for the Nashville
Metropolitan Transit Authority (MTA) revealed that 54% of those
using transit had zero working vehicles and the vast majority of
riders (74 percent) had incomes less than $15,000 a year. This
depicts a heavily transit dependent customer base for the MTA.

Improving transit options in the corridor can also attract transit
users who have a choice as to which mode of transportation
to use. Increasing ridership can have positive impacts for the
entire system and all who use transit. Efforts such as MTA's
Easy Ride program, which encourages employers and workers
to increase transit commuting, can help improve the region’s
overall ridership profile, making transit a more viable area for
public expenditure.
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Congestion and Mobility

Traffic volumes on Vietham Veterans Boulevard have increased
substantially since 1996. Vietnam Veterans Boulevard serves
as a bypass to Hendersonville, pulling much of the traffic off of
Gallatin Pike in this area. The extension of Vietnam Veterans
Boulevard to the City of Gallatin draws additional traffic from
Gallatin Pike, as well as traffic currently using Dickerson Pike.
Through the implementation of the Existing and Committed
(E+C) projects in the 2035 Regional Transportation Plan,
congestion is expected to improve but not go away entirely.

Air Quality

In the Middle Tennessee region, a large portion of ozone-
causing pollutants come from automobiles and trucks. The five
counties included in the Nashville Area MPO were designated
non-attainment in 1978 and declared maintenance areas in
1996 for the ozone precursor pollutants of NOx and VOC.

In December 2004, the region entered into an Early Action
Compact (EAC), and is has been on a “fast-track” towards air
quality attainment. However, the EPA his revising its standards
for 8-hour Ozone and it is likely that the Nashville region will
remain in non-attainment under the new standards.

Project Goals and Vision

To ensure that the mobility needs of the community are
addressed, the project team focused on the following issues:

e How do various growth scenarios inform demand
for specific land uses such as residential, office,
commercial and retail?

e What mix of transportation investments will most
effectively meet the demand resulting from potential
growth scenarios?

e What is the most appropriate mix of future land uses
in the study area that encourage (and maximize the
use of) specific transportation modes like bus rapid
transit or commuter rail?

e What potential benefits and costs are there to local,
state, and federal governmental entities including
transit service providers?

e What are the fundamental economic connections
among, and associated advantages of, land use
planning, real estate development and various
transportation-related initiatives such as joint
development, transit-oriented development (TOD),
transit-adjacent development (TAD), and other
mechanisms?
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Discussions with the public as well as local government
officials led to the development of the evaluation criteria and
methodology aimed at analyzing the array of transportation
options available to the study area. The criteria were based

on current understanding of issues within the study area

and throughout the region, and the transportation needs
expressed by local decision-makers and representatives

of local transit agencies. Additionally, a corridor vision was
developed that reflects the ideas proposed by stakeholders,
public participants, and planning agencies. Reaching a broad
consensus among key stakeholders is an essential element

to ensuring a successful outcome. It was important that all
stakeholders who live, work and have an interest in the corridor
were kept informed during the project, given opportunities

to provide input, and made aware that the project team is
mindful of their issues. Providing continuous opportunities for
meaningful dialogue with stakeholders, agencies, decision-
makers and the public allowed for collaboration and interaction
between all entities. These discussions led to the formulation of
the following guiding principles for the project:

Guiding Principles
1 PROTECT VALUABLE RESOURCES

Historic Buildings and Landmarks; Natural Resources; Open
Space; Agricultural Lands; Air & Water Quality; Community
Character & Identity

2 IMPROVE ACCESS TO ECONOMIC OPPORTUNITIES

More Options to Commute to Jobs and Schools; Better
Accessibility to Local Businesses

3 IMPROVE ACCESS TO GOODS & SERVICES

Protect Local Businesses; Encourage More Diversity in the Local
Marketplace; Plan for Mixed-Use Developments

4 INCREASE HOUSING CHOICES
Preserve Low Density Options; Increase Higher Density Options
5 IMPROVE AESTHETICS THROUGHOUT THE CORRIDOR

These principles are expressed in the overarching project
vision:

Expand and promote alternative transportation options
to reduce congestion, protect air quality, and facilitate
desired walkable development patterns.




Public Outreach

The Northeast Corridor Mobility Study was conducted in
coordination with an extensive public outreach program that
was intended to offer a wide range of venues for the project
team to obtain direct public input and for the public to have
numerous opportunities to review, comment and help guide the
development and evaluation of the identified mobility options.
The Public Involvement Plan (included as Appendix A of this
report) was designed to educate the public on the basis of the
study and the planning process while creating the forum to
address the stated public involvement objectives.

This process included a wide range of outreach tools to
establish and maintain a healthy and interactive exchange

of ideas and information between the project team and the
stakeholders and general public participants. Character
Preference Surveys were conducted using images of
transportation and development types, “before and after”
renderings and 3-D simulation to reflect the relationships
between buildings, open spaces, streets and the human scale.
Multi-media video was incorporated to express the unique
elements of the study area. News releases, fact sheets and
project bulletins were developed and disseminated to offer
information and project status. As a primary element of the
community outreach, Corridor Workshops were organized and
held in the major communities along the corridor.

The results of the public workshops were used in developing
the preferred land use scenarios in the corridor, as well as

the final recommendation of working toward making light rail
feasible in the corridor. The routes of the alternatives studied
were also modified as a result of input received from the public
and community officials.
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Figure E.4: Public meetings and workshops
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Transportation Alternatives

The team identified a wide range of potential alternatives,

which are illustrated in Table E.1. Figures E-8 illustrates the
alternatives originally considered. Following an in-depth
analysis of the alternatives and discussions with the public and
community officials, three alternatives were selected for detailed
evaluation:

#1 - Commuter Rail along the CSX Corridor
#2 - LRT along Ellington Parkway/SR-386 Corridor

#3 - BRT along the Gallatin Pike (US — 31E) Corridor

Figures E-9, E-10 and E-11 illustrate the locations of these
alternatives.

Figure E.6: Denver, Colorado, an example of LRT
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Figure E.5: [ as \legas MAX, an examp/e of BRT Figure E.7: EMU - Metra, Chicago, an example of commuter
rail

Table E.1: Initial Range of Alternatives

Alternative From Gallatin via Southern Segments via mm

1-65/1-24 BRT or LRT
Freeway Corridor SR 386/1-65
Ellington Parkway BRT or LRT 29
Gallatin Pike BRT or LRT 27
Arterial Corridor US 31E/SR 6
Broadmoor/Dickerson Pike/1st St. BRT or LRT 40
CSX Commuter Rail 28
Railroad Corridor CSX

Hadley Bend Connector/N&E Commuter Rail 33
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EXECUTIVE SUMMARY

Of the three build alternatives, the CRT would attract the lowest
number of riders for a medium-level cost, so this alternative

is not recommended for further analysis. The LRT has the
highest cost, but also the highest ridership. BRT is projected
to attract approximately 84 percent of the ridership of LRT, at
approximately 19 percent of the cost. Operating costs of BRT
are projected to be approximately 50 percent of operating costs
of LRT.

Summary of Alternatives
Comparison

Table E.2, Estimates of Probable Cost, illustrates a summary

of the modeling and cost estimating results for the No-Build,
BRT, LRT, and commuter rail (CRT) alternatives. As indicated
on the table, none of the alternatives is projected to achieve
ridership or cost efficiency levels that would be competitive for
federal funding. However, all three “Build” alternatives—BRT,
LRT, and CRT would attract significantly greater ridership than
the No-Build Alternative. Improved facilities, in the form of a
new transit system in the corridor, would definitely attract many
more people to use transit for work-related and other trips. The
cost of building any of these proposed systems would be great
($373 million to $1.96 billion), and a source of funding would
also need to be identified for operating costs.

Table E. 2: Estimates of Probable Cost

Average Weekday Projected Ridership (2035) 3,540 5,514 6,535 4,743
Annual Ridership (2035 with Annualization Factor of 1100.940 1714.854 2032 385 1.475.073
311) ) ’ ’ ’ ’ ’ ’ b
Total Order of Magnitude Capital Cost (2010 $) $0 $373,000,000 $1,964,000,000 $630,000,000
Annualized* Capital Cost (2010 $) Assuming 7%

Annualization Rate $0 $26,110,000 $137,480,000 $44,100,000
Miles - 294 30.7 2741
Cost Per Mile - $12,687,075 $63,973,941 $23,247,232
Annual* Operating Cost (2010 $) $0 $12,722,000 $25,371,600 $24,288,134
Total Annual Cost (2010 $; Capital + Operating) $0 $38,832,000 $162,851,600 $68,388,134
Average Weekday User Benefits 0 3,584 4171 3,277
Average Annual User Benefits (2035 with

Annualization Factor of 311) 0 1,114,624 1,297,181 1,019,147
Cost Efficiency (NOT FTA Cost

Effectiveness)** NA $34.84 $125.54 $67.10
Average Annual Cost per Annual Boarding NA $22.64 $80.13 $46.36

*Annualized cost refers to a cost that has been adjusted to a yearly rate, though the cost may be incurred or quoted for a time frame other
than a year (generally less than a year). Annual cost refers to a cost that is actually incurred on a yearly basis.

**Cost Efficiency is a term used in this study to describe measures that combine cost and performance, and should not be confused with
FTA Cost Effectiveness, which is used by FTA to help determine if a project is eligible to advance in the New Starts process.
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EXECUTIVE SUMMARY

Short and Long-Term
Strategies

The detailed alternatives analysis revealed that the BRT
alternative has the lowest cost and transportation benefits
that are less robust than LRT, but not significantly less.

Input from the community as well as local elected officials
have revealed that the strong local preference is for the LRT
alternative, which has economic and regional identity benefits
that they believe in the long term will justify the additional
cost. Therefore, the recommendation of this report is to work
toward the long-term vision of LRT from downtown Nashville
to downtown Gallatin. Interim steps include changing land use
regulations and providing incentives to encourage transit-
supportive development, identifying a dedicated source of
funding for transit in the corridor, and developing BRT (see

ALTERNATIVE

Figure E.12: Trending and Alternative
Future Scenarios

Develop Walkable Communities

Secure Dedicated Funding for Transit

Determine Short, Mid, Long-Term Strategies

Establish Vision for Transit

BRT SOLUTION Al

FUTURE

Targeted Density, with Good Urban Design

TRENDING
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Figure E.14: [ ight Rail Transit Proposed Station Areas

Figure E.13) in the near-term (10 years) that can be phased into
LRT once conditions are suitable.

Recommendations

The Northeast Nashville Corridor community envisions its
future with more housing, shopping, and employment choices:
urban, suburban and rural environments will offer a wide
variety of options for residents and businesses, including
options for reducing dependence on the single-occupant auto
for trips related to work and leisure. There is strong support
to implement Light Rail Transit (LRT) in the corridor should
funding and travel demand make such an investment viable in
the future. Implementing LRT in this corridor will both support
and be supported by changes in land use patterns. The plan
recommends and envisions development of walkable, transit-
supportive communities near proposed LRT stops. Specific
findings and recommendations include:
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Land Use. Local governments in the corridor should adopt
land use and other policies to encourage the type of transit-
supportive development that will make LRT more feasible.
For transit to be feasible in the corridor, more residents and
businesses should be attracted to the corridor, with some
of these in denser developments in station areas (see Figure
E.15). If the region can concentrate most of the growth in the
corridor within a ¥2-mile of proposed station locations, the
forecasts for transit use will increase, making the corridor
more competitive for funding for LRT.

Economic Development. Analysts concluded that transit-
oriented development (TOD) can have significant positive
short-term and long-term economic and fiscal impacts to

the region. A prototype TOD development was estimated to
account for approximately 3,000 employee-years over the
duration of planning and construction. Total on-site permanent
employment is estimated at approximately 1,100 full-time
equivalent jobs for the associated office space and 450 jobs
attributable to the retail component. Total wages for on-site
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employment are estimated at approximately $64 million.
Revenues to local governments and the state from sales,
income and property taxes would also be expected to be
significantly enhanced with these new developments.

Urban Design. Transit-oriented development can vary widely
in its design and mix of uses. Downtown Nashville looks very
different from Hendersonville or the many local neighborhoods
that can be served by transit. In general, however, TOD has
certain characteristics for a simple reason—so that more
people can live, work, shop, or go to school within walking
distance of the station. Generally, planning and design for
station areas should include land-use intensities that are
compact and dense relative to their surroundings; a rich mix
of land uses, a great public realm, and shared parking that
doesn’t dominate the appearance of the development. Figure
E.16 illustrates a potential TOD, with densities and design
features appropriate for the Northeast Corridor.

Transportation. The plan recommends development of

a new BRT in the corridor, including development of new
BRT using HOV lanes on Ellington Parkway/SR386 that can
eventually be phased into LRT when feasible. In addition, the
plan recommends enhancements to the current MTA Routes
26 and 56, as well as local circulators.

Specific short-term actions to realize the vision include:

e Conduct a robust public education campaign to
build support and make sure the entire community
understands the benefits of transit

¢ Revise land use plans and policies to allow for greater
density and transit-supportive mixed land uses

e Provide economic incentives for private developments
that will support transit

e | everage federal and local funds creatively to provide
infrastructure that will support transit

e Build a Bus Rapid Transit System on SR 386/SR 6 that
will provide congestion relief, attract transit-supportive
development, and build ridership

e Monitor land uses and transportation patterns and revisit
transportation modeling on a regular basis, for example
every five years, to evaluate the feasibility and potential
competitiveness of a Light Rail Transit System

e Make the following transportation investments:

1. Express BRT in HOV Lanes

Route 92XG and 92XH would provide express BRT
service from Nashville to Hendersonville and Gallatin.

JULY 2011

The buses would operate in new HOV lanes with
highway median stations and park-and-ride lots. This
express type service is designed to accommodate
longer commutes and would have infrequent stops.

2. Arterial BRT

Route 56 would be a modification of the existing Route
56 BRT. This service would continue to operate along
Gallatin Pike from Nashville to RiverGate Mall and stop
at the same moderately spaced stations as it does now.
It would also provide a new transfer opportunity to the
92X routes at RiverGate Mall. Increased frequency of
service, enhanced stations, queue jumps and some
dedicated bus lanes are envisioned.

3. Local Bus

Route 26 would continue to provide local bus service
from Nashville to Walmart primarily along Gallatin Pike

in mixed traffic. This service would match the existing
Route 26 and continue to make frequent stops at closely
spaced bus stops. This service is aimed toward shorter
trips and trips where convenient pedestrian access is
important

4. Circulator Bus

This type of service would be provided in Northeast
Nashville, Goodlettsville, Hendersonville and Gallatin.
Each circulator would provide transit connections to
the major trip generators within each community and
provide a direct connection to one or more of the
services described above to accommodate longer trips
by transit.

Conclusion

Regional public officials, stakeholders, and citizens have
come together to form a vision for the Northeast Corridor that
includes transit that supports and is supported by a variety of
choices in housing, employment, shopping, and recreation.

Though much work remains to be done, this study provides a
critical first step and a guiding framework to making transit a
reality in the Northeast Corridor.
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Generic Station Specific Existing
TOD Density Goal TODR Scenario Standards
Residential Density 15-20 units/acre 15-75 units/acre 25 units/acre
units/facre) minimum (net) 26 units/acre (net) average maximum
Non-Residential Density H0-75 FAR 25-4 5 FAR 3.0FAR
(FAR) minimum (net} O FAR (net) average maximum

Figure E.15: Conference Drive Station, one of the many proposed along the corridor
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Figure E.16: Greenfield Transit Oriented Development Concept Model - Hendersonville
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Figure 1.1: Northeast Corridor Study Area

In the fall of 2007 the Nashville Area
Metropolitan Planning Organization
initiated the Northeast Corridor Mobility
Study to analyze and recommend
appropriate transportation improvements
within a 30 mile corridor. Recognizing the
significance of the Northeast Corridor, the
study recommendations provide options
to serve existing and future transportation
markets within the context of the greater
Nashville area.

JULY 2011

1.1. Study Area Context

Greater Nashville is “Music City USA,” a thriving metropolitan
area with approximately 1.8 million people in 2010 and
projected population of 2.6 million in 2035. The Northeast
Corridor stretches approximately 30 miles from downtown
Nashville northeast to Gallatin, encompassing the cities of
Hendersonville and Goodlettsville and surrounding areas.
The area is characterized by thriving urban neighborhoods,
20th century and newer suburban neighborhoods, and open
spaces. Major transportation corridors include US 31E (called
Gallatin Pike in the south and Nashville Pike in the north) and
State Road 386/Ellington Parkway.

1.2. Purpose and Need for
Study

The Northeast Corridor Mobility Study was initiated by the
Nashville Area Metropolitan Planning Organization (MPQO). The
intent of the study is to identify the current mobility challenges
within the Corridor and to investigate multimodal solutions to




the increasing transportation demand created by the locally
preferred future land use patterns.

This study is consistent with the MPO’s 2035 Regional
Transportation Plan, intended to help alleviate traffic
congestion, provide more transportation choices, improve
transportation system operations, and meet the region’s air
quality goals.

1.2.1. Project History

The heart of the Nashville region is a crossroads of three major
interstate routes in the southeast: Interstate 65, Interstate

40, and Interstate 24. These interstates are used not only by
travelers within the region, but also in large part by the nation’s
trucking industry. Historically, the five-county region that
comprises Nashville’s MPO has relied on widening roadways
and transportation demand management strategies to alleviate
congestion and reduce travel times for commuters. Within

the past 15 years, however, population growth rates within the
region have produced travel demands that strain the existing
highway system and pose environmental concerns such as
reduced air quality.

Nashville’s Regional Transportation Plan serves as a guide

for both land use planning and the transportation system in
the Nashville region. The plan ensures that land use planning
supports all modes of transportation including driving, walking,
bicycling, transit, and freight. The plan also seeks to ensure
that each individual is provided with a means of movement
from one place to another.

To reach these goals, the region has increased transit services,
including shared ride systems, Metropolitan Transit Authority
(MTA) and Regional Transit Authority (RTA) bus routes and
services, and paratransit services. The Tennessee Department
of Transportation (TDOT) has established an Intelligent
Transportation System for the Nashville area, which is used

to quickly identify incidents and provide advance warning to
motorists upstream. In 2006, the Music City Star was opened,
providing commuter rail service from the City of Lebanon

in Wilson County to downtown Nashville. Even with these
expanded services, increased travel demand has spurred the
MPO to investigate alternative means of providing additional
capacity.

The 1996 Regional Commuter Evaluation Report identified
the Southeast and Northeast corridors as areas that might
favorably support high-speed transit. As a result, a 2007
study evaluated potential high-performance transit systems
along the Southeast Corridor, from Nashville to Murfreesboro.
The Southeast Corridor Study' recommended a series of

1 Southeast Corridor High Performance Transit Alternatives Study. 2007.
http://www.nashvillempo.org/southeast/
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expansions to bus services along the corridor, including new
express bus services, local circulators within communities
along the corridor, and queue jump facilities at major
interchanges on Interstate 24. The study also recommended
that in the long term, infrastructure and land use plans be
structured to accommodate future high-capacity transit.

This study addresses similar issues in the Northeast Corridor,
with increased emphasis on the relationships of land use and
transportation alternatives.

1.2.2. Need for Transportation
Improvements

Population and Employment Growth

As will be further described in Sections 2.1 and 2.2, Davidson
and Sumner Counties have grown substantially from 1990 to
2008 and are projected to continue strong growth through the
year 2035, which is the horizon year for this study.

With the growth in the number of college educated persons
and increase in population, employment centers are also
emerging along the corridor. Sumner County, the City of
Hendersonville, and the City of Gallatin are emerging as major
employment centers, no longer considered simply bedroom
suburbs of Nashwville.

Growth in the Northeast Corridor will continue to have a
noticeable impact on accessibility and mobility for those who
live, work and shop in the corridor. Efficient and well-planned
transportation improvements in the study area can provide
the region with the ability to leverage its strengths to attract
and sustain a stron