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The nMotion program will provide a large number of benefits for Middle Tennessee. This document presents selected 

benefits and other impacts of the nMotion 2016 recommendations. These impacts are presented in terms of 

evaluation criteria that are based on the project’s guiding principles, which were established during the nMotion 

planning process and guided the development of recommendations. The project themes, goals, and objectives are 

shown in Figure 1 below.  



For each of the themes, goals, and objectives shown below, specific evaluation criteria were developed to quantify the 

impacts of the nMotion recommendations. The evaluation metrics that were measured for each theme are listed 

below: 

 Projected ridership

 Service to Metro area residents

 Metro area jobs served by transit

 Amount of service to Metro area low income residents

 Amount of service to Metro area minority residents

 Service to outer county residents

 Regional jobs served by transit

 Amount of service to outer county low income residents

 Amount of service to outer county minority residents

 Amount and percentage of fast/significantly faster service

 Percent of service that provides frequent all day service

 Route miles of service with dedicated and/or managed rights-of-way

 Route miles of High Capacity Transit services

 Route miles of service with pedestrian improvements

 Route miles of service that could stimulate TOD/economic development

The methodology and findings for each of these evaluation metrics are presented in this document. Several criteria 

utilize metrics based on service type, such as Frequent Service or Local Service. A complete list of routes by service 

type is presented at the end of this document in Table 8. 

The project team determined the projected ridership for all transit services in 2040 under the nMotion plan. For each 

existing and new route, the team determined a baseline level of ridership and then estimated future year ridership for 

each route to determine based on several factors, such as improved level of service and projected increases in 

population and employment density. Factors used to estimate projected ridership for the recommended service plan 

include: 

 Changes in population and employment density along each route

 Changes in service type

 Increases in service levels

 Increases due to service simplification

 Increases due to improvements in pedestrian conditions



 

 Increases due to the introduction of new services 

MTA and RTA currently carry approximately 34,000 passengers per weekday. With all improvements in place, 

ridership is projected to increase by 550% to nearly 190,000 passengers per weekday. A step-by-step description of 

the methodology used to develop the estimates and the final results for each route are presented in the Ridership 

Estimation Methodology technical memorandum. A summary table of projected ridership figures is presented in 

Table 1. 

* “Other Local Service” is al l MTA local service th at  is  not  considered Frequent Se rvice,  or  all routes that  operate 
less f requently than every 15 minutes.  

A major objective of nMotion was to improve service to Davidson County residents who live in transit supportive 

areas, with transit supportive areas defined as areas with eight or more residents per acre and/or more than four jobs 

per acre. This criterion evaluates both current (2010) population distribution along existing MTA transit service and 

future (2040) population distribution along proposed MTA transit service in transit supportive areas. 

Davidson County’s existing population distribution was obtained from the 2010 U.S. Census, which divides the data 

into Census blocks (generally one city block). Future population distribution was compiled from the Nashville Area 

Metropolitan Planning Organization’s (MPO) 2040 population and employment traffic analysis zone model, which 

divides the data into traffic analysis zone grids (TAZ grids, generally 40 acres). 

To assess the number of residents living in areas with significant transit demand that are served by existing transit 

services or will be served by proposed transit services, the study team summed all of the residents from blocks and 

TAZ grids whose centroids were within ½ mile of existing and proposed MTA routes that have a combined population 

and employment density that can support transit service at a frequency of 60 minutes or longer. The total number of 

residents living in areas with significant transit demand served by each alignment for 2010 and for 2040 was reported 

by frequency type (see Table 2). These measures indicate the total number of residents served by existing and 

proposed frequent (15-minute midday frequency), local, commuter/express, and other local routes as well as the total 

number of residents without MTA services within a half mile. 

At present, 279,000, or just under half, of Davidson County’s residents live in transit supportive areas. By 2040, that 

number is expected to increase to 411,000 and 54% of all residents. With the nMotion improvements, most residents 

will be served by more convenient services and fewer will be unserved (see Table 2): 

 The number of residents who will be served by Frequent Service will increase from 91,000 to 236,000, an 

increase of 160%. 



 

 The number of residents who will be served by Other Local Service will decrease from 104,000 to 74,000. 

With nMotion improvements, there will be a significant increase in the amount of Frequent Service provided 

in Davidson County. As such, many residents who were previously served only by route considered Other 

Local Service will be served by Frequent Service (in addition to some local routes), resulting in the decrease 

in residents served only by Other Local Service. 

 The number of residents who will be served only by other types of service will increase from 139,000 to 

167,000, or by 20%. (This percentage is relatively low due to the large increase in the number served by 

Frequent Service.) 

 The number of county residents without any service will decrease from 35,000 to 25,000, or by 58% 

Note: The figures presented above indicate the best  frequency available.  Residents presented  as served by Frequent 
Service could a lso be served by local and commuter/express service .  Residents served by local service could also be 

served by commuter/express service.  

A second major objective was to improve access to jobs, with a focus on service to jobs in transit-supportive areas. 

The methodology was similar to that used to determine the number of residents served. Davidson County’s existing 

job distribution was obtained from 2010 Census Longitudinal Employer-Household Dynamics (LEHD) data, which 

divides the data into Census blocks (generally one city block). Future job distribution and density was obtained from 

the Nashville Area MPO’s 2040 population and employment model, which divides the data into traffic analysis zone 

grids (TAZ grids, generally a cluster of city blocks). 

To assess the number of jobs located in areas with significant transit demand that are served by existing transit 

services or will be served by proposed transit services, the study team summed all of the residents from blocks and 

TAZ grids whose centroids were within ½ mile of existing and proposed MTA routes that have a combined population 

and employment density that can support transit service at a frequency of 60 minutes or longer. The total number of 

jobs located in areas with significant transit demand served by each alignment for 2010 and for 2040 was reported by 

frequency type (see Table 2). These measures indicate the total number of jobs served by existing and proposed 

frequent (15-minute midday frequency), local, commuter/express, and other local routes as well as the total number 

of jobs without MTA services within a half mile. 

At present, 386,000, or 88%, of Davidson County’s jobs are located in transit supportive areas. By 2040, that number 

is expected to increase to 744,000, and 95% of all jobs. With the nMotion improvements, many more jobs will be 

served by more convenient services, and a lower percentage will be unserved (see Table 2): 

 The number of jobs that will be served by Frequent Service will increase from 196,000 to 554,275, or by 

182% 

 The number of jobs that will be served by other types of service will increase from 160,000 to 190,000, or by 

19%. (The percentage of jobs served by other types of service is relatively low due to the large increase in the 

number served by Frequent Service). 



 

 The number of jobs that are not served will increase from 30,000 to 39,000, or by 31%.1 However, the 

percentage of unserved jobs will decrease from 8% to 5%. 

Note: The figures presented above indicate the best  frequency available.  Residents presented  as served by Frequent 

Service could a lso be served by local and commuter/express service.  Residents served by local service could also be 

served by commuter/express service.  

A very important role of transit is to provide options and better opportunities for low income residents, and increases 

in service to low income residents2 was considered to be particularly important.  

Increases in service to low income residents were measured in terms of weekday vehicle hours of service to census 

blocks where the percentage of residents living at or below the poverty level exceeds the county average (14% in 2010; 

projected to be 13% in 2040). 

Today, all transit routes serve at least one census block with above average numbers of low income households. This 

will also be the case with the recommended system in 2040. Furthermore, with more service on nearly all routes, the 

increases in service to these census blocks will be very high. The total number of service hours provided to census 

blocks with an above average percentage of low income residents will increase from 1,700 per weekday to over 3,900, 

or by 132%. 

Higher than average proportions of minority residents are disadvantaged, and in a similar manner as for low income 

residents, transit provides options and opportunities that otherwise may not be available. The provision of effective 

transit service to minority populations is also particularly important to the Federal Transit Administration and is a 

requirement under Title VI of the Civil Rights Act of 1964.  

The amount of service provided to minority neighborhoods was determined in the same manner as for low income 

neighborhoods, with increases measured in terms of weekday vehicle hours of service to census blocks where the 

percentage of minority residents exceeded the county average (38%) 

                                                                    
1 Note also that the figures presented reflect the jobs served by identified fixed-route services. The recommendations 

also include expenditures for yet to be determined new services to fill gaps and serve new areas, which would reduce 

the percentage of unserved jobs. 

2 Low income residents are defined as individuals living in a household with a household income that is below the 

official poverty threshold for a household of that size and composition according to the 2010 Census. 



 

As with service to low income areas, all existing transit routes serve at least one census blocks with above average 

numbers of minority residents, and this will also be the case with the recommended system. The total number of 

service hours provided to census blocks with an above average percentage of minority residents will increase from 

1,700 revenue vehicle hours per weekday to over 3,900, or by 132%. 

As the outer counties grow more quickly than Davidson County, the demand for transit will increase dramatically. 

This demand will be for both local and regional services. As is the case today, local services will primarily serve walk-

up passengers, while regional services will serve riders over a large geographical area, a large proportion who will 

access transit via driving and park and ride lots.  

As described above, the number of residents who would be served would vary by service type: 

 For Regional Rapid Bus and local services, in the same manner as for Davidson County, it was assumed that 

all residents within ½ mile of service would be served. 

 For RTA regional services – commuter rail, Freeway BRT, and express bus – where the largest access modes 

will be park and ride, estimates were based on the number of residents who live outside of Route 155/Briley 

Parkway that are or would be with within 5 miles of a station/park and ride lot. Davidson County residents 

who live beyond Briley Parkway were included in the estimates as those people would be served by RTA 

services to a greater extent than MTA service. 

For both categories of service, GIS-based analysis was used to determine the number of residents served by existing 

routes and those that would be served by the 2040 network. Data sources were 2010 U.S. census block data to 

estimate the number of residents that are currently served, and Nashville MPO TAZ-based projections for 2040. 

In 2010, 666,000 of Middle Tennessee’s residents were served by RTA and outer county local services (see Table 4). 

With the nMotion 2016 improvements, this number will increase to 1.8 million, or by 177%. The percentage of 

residents served with increase from 43% to 66%. Virtually all of those who would remain unserved are would be those 

living in non-transit supportive areas. 

Although Nashville will remain the job center of Middle Tennessee, the pace of job growth will be faster in outer 

counties than in Davidson County. Outer county transit connections will be needed connect residents to these jobs, 

including reverse commute trips from Davidson County to outer areas. 

Whereas it was assumed that outer county residents would access regional services by car from up to five miles away, 

this would not be the case with trips to jobs, as “last mile” connections would be limited to shorter distance options 

such as walking, biking, local shuttles, and TNC connections. For this reason, the number of jobs that were considered 



 

as served were limited to those within ½ mile of Rapid Bus and local routes, and within ½ mile of regional service 

stations (commuter rail, Freeway BRT, and express bus stops). As with service to Davidson County jobs, GIS-based 

analysis was used to determine the number of jobs served by existing routes and those that would be served by the 

2040 network. Data sources were U.S. Census Longitudinal Employer-Household Dynamics (LEHD) block data for 

2010 and Nashville MPO TAZ grid-based projections for 2040. 

In 2010, 224,000,000 Middle Tennessee jobs were served by RTA and outer county local services (see Table 5). With 

the nMotion 2016 improvements, this number will increase by 260% to 808,000. The percentage of jobs served will 

increase from 27% to 55%. Nearly all of those who would remain unserved are would be those located in non-transit 

supportive areas. 

In a similar manner as in Davidson County, outer area improvements are also intended to provide options and better 

opportunities for disadvantaged residents. 

Increases in service to low income residents were measured in terms of weekday vehicle hours of service to census 

blocks where the percentage of residents living at or below the poverty level exceeds the nine county outer county 

average (9.5% in 2010; projected to be 8.5% in 2040). As with the number of total residents served, distinctions were 

made for local and regional service, with low residents considered served if they do or would live within ½ mille of 

local services or within 5 miles of a regional station or stop. 

At present, relatively little service is provided to census blocks with large percentages of low income residents – only 

90 vehicle hours of service per weekday. The nMotion program would increase this by 1,173% to 1,146 vehicle hours of 

service. 

Outer area improvements are also intended to provide greater options and opportunities to minority residents. 

Service to minority residents was determined in a similar manner as for low income residents. With increases in 

service to minority residents measured in terms of weekday vehicle hours of service to census blocks where the 

percentage of minority residents exceeds the nine county outer county average (21% in 2010; projected to be 17% in 

2040). As with the number of total residents served, distinctions were made for local and regional service, with low 

residents considered served if they do or would live within ½ mille of local services or within 5 miles of a regional 

station or stop. 



 

There is a direct correspondence between census blocks with higher than average percentages of residents living in 

poverty and those with higher than average percentages of minority residents, and the results are the same – the 

number of service hours provided to these areas would increase by 1,173% from 90 vehicle hours per day to 1,146. 

Enhancing existing transit service can make transit a more attractive and competitive travel choice for more Middle 

Tennesseans. Features such as increased frequency and longer spans of service are key components of the 

recommended plan. The program also includes strategies that can make transit travel times competitive with the 

private automobile in key corridors, such as dedicated rights-of-way for transit vehicles. 

A common theme of the nMotion 2015 outreach is that residents and workers want faster service. For the purposes of 

this study, fast services were considered to be light rail, BRT, Rapid Bus, commuter rail, Freeway BRT, express bus, 

and Regional Rapid Bus service. 

Increases in fast services consisted of a comparison of the number of revenue vehicle/train hours of fast service that is 

currently provided with the amount of service that is proposed. Existing services that were considered as “fast” are 

limited to BRT-lite, Music City Star, and express bus services. Future service that were considered as fast include light 

rail, BRT, Rapid Bus, commuter rail, Freeway BRT, express bus, and Regional Rapid Bus. 

Currently, MTA and RTA provide 708 vehicle revenue hours per weekday of these types of services, which comprises 

40% of all weekday service. The recommended program will increase the amount of weekday service provided to 

3,523 hours, or by 398%. Furthermore, the proportion of service that would be considered as fast would increase from 

40% to 68% 

Many stakeholders listed infrequent service as a major reason that service is not convenient. At present, most MTA 

and RTA services operate relatively infrequently, and a major emphasis will be to provide more frequent service to 

improve convenience. 

Increases in frequent services were determined by comparing the number of revenue vehicle hours of frequent service 

that is currently provided with the amount of service that is proposed. Frequent services were considered to be those 

that would operate at least every 15 minutes during peak periods. 



 

At present, only nine routes provide service every 15 minutes or better, and these routes provide 358 hours of service 

per weekday. With the development of a Frequent Transit Network, 20 routes would provide frequent service, and 

these routes would provide 2,124 hours of service, which would be an increase of 493%. In addition, the percentage of 

total service, in terms of vehicle hours, that would be frequent would increase from 20% to 41%. 

An important way to make service fast is to operate it in dedicated or managed lanes (for example, HOV lanes). At 

present, only the Music City Star operates in a dedicated right-of-way. With the recommended program, the array of 

services that would operate in dedicated or managed rights-of-way would increase to Northwest commuter rail, 

Freeway BRT, and BRT. 

Increases in the number of services operating in dedicated or managed lanes were determined by comparing the 

current number of route miles of service in dedicated or managed lanes with that in the recommended program. 

With the recommended program, light rail, BRT, commuter rail, and freeway BRT would operate in a total of 241 

route miles of dedicated or managed lane service. This would be an increase of 793%. 

For people to use transit, they must be able to understand it, and simpler services are easier to understand than 

complex services. By providing simple and comprehensible services, MTA can make transit more attractive, 

increasing the number of regular riders and encouraging new riders to try transit. 

Premium transit services are designed to be easy to use and understand, with simple and direct service design, 

recognizable branding, and other features that make it intuitive and accessible.  

Increases in the amount of premium services were based on increases the number of routes miles of services. Existing 

services that were considered to be premium services include Music City Star commuter rail, BRT-lite, and express 

bus service. Future services that were considered to be premium services include commuter rail, light rail, BRT, Rapid 

Bus, Regional Rapid Bus, Freeway BRT, and express bus services. 

At present, MTA and RTA operate 504 route miles of premium services. With the recommended plan, there would be 

713 route miles, for an increase of 41%. 



 

A key strategy for making transit easier to use will be to improve access to transit services. Providing comfortable and 

safe pedestrian access to transit stops is a crucial way to support transit service and encourage ridership. A better 

pedestrian environment around stops and stations can also increase the catchment area for transit: if it is safe and 

comfortable to walk to transit, more people will be willing to walk farther to reach transit service. 

As part of the nMotion Transit Strategic Plan, investments to improve the pedestrian environment will be made along 

all light rail, BRT, and rapid bus lines. As a result, a total of 177 route miles will see pedestrian improvements. High-

quality pedestrian access to these transit stations will increase the catchment area for these high-frequency, high-

capacity services, making service more attractive and encouraging ridership.  

nMotion is intended to develop a transit system that complements and advances broader regional goals, and is 

financially sustainable over the long-term. This includes potential opportunities for transit to stimulate economic 

development, and in particular, Transit-Oriented Development, or TOD. 

Transit can be a tool for stimulating economic development. In particular, light rail and BRT present significant 

opportunities: frequent, high-quality transit service can generate transit-oriented retail and housing development. A 

system of high-quality services can support the Nashville region’s efforts focus future growth in key areas and along 

major corridors, as well as make the region as a whole a more attractive place to live and do business. 

The recommended plan proposes 47 route miles of light rail and nearly seven route miles of full BRT, for a combined 

total of 54 route miles of high-capacity transit that could stimulate economic development along and around major 

corridors. In addition, increases in service on the Music City Star and the development of Northwest Corridor 

commuter rail would stimulate development around 14 commuter rail stations. 

 

  



 



 

 

 



 

This document describes the methodologies used to develop ridership forecasts for both local and 
commuter services under the nMotion plan and the results. Since local services and commuter services 
each serve unique markets and operate different types of service, two different methodologies were used 
to estimate the potential impacts of service changes on ridership. However, similar factors can impact 
potential ridership on both kinds of services, including population and employment density, amount of 
service provided, and upgrades to premium services. The step-by-step process for calculating ridership 
forecasts based on these factors is described below, followed by a route-by-route summary of existing and 
projected ridership.  

Detailed calculation tables for each route, as well as all input factors used in this methodology and their 
sources, are included in Table 6 and Table 7. 

Local services include local bus, Rapid Bus, BRT, and light rail. Nine steps were used to project future 
ridership on local services: 

1. Determine baseline ridership 

2. Determine projected changes in population and employment density along each route 

3. Add future increases due to changes in population density 

4. Add future increases due to changes in employment density 

5. If there is an upgrade in service type, apply service type factors 

6. Add increases due to increases in service levels 

7. Add increases due to service simplification 

8. Add increases due to improvements in pedestrian conditions 

9. Add increases due to yet to be identified expansion of local service 

The first step was to determine baseline ridership for both existing and new routes. This was calculated as 
follows: 

 Existing routes: For existing local routes, existing ridership was used as base ridership. 

 New routes: For new local services, base ridership was estimated using the following steps: 

1. First, the average existing population and employment density were calculated along each 
new route.  

2. Then, an existing route that serves similar average population and employment densities, and 
other similar characteristics, was identified, and ridership per route mile was calculated for 
that existing route.  

3. Finally, the ridership per route mile figure was applied to the length of the new route to 
estimate base ridership for the new route. 

More than any other factor, changes in population and employment densities will drive changes in 
ridership.  This is because: 



 
 

 Transit needs to serve sufficiently high volumes of travelers to be cost-effective, and the density of 
development determines the overall size of the travel market. The reach of transit is generally 
limited to within ¼ to ½ mile of the transit line or station, and thus the size of the travel market 
is directly related to the density of development in that area. 

 Transit service frequencies, in turn, are closely related to market size. Bigger markets support 
more frequent service, while smaller markets can support only less frequent service. 

 To attract travelers who have other options, such as automobiles, transit must be relatively 
frequent—at least every 30 minutes, and preferably every 10 to 15 minutes. Below that, transit can 
be expected to serve only those who do not drive or cannot drive. 

To determine these impacts, the project team determined changes in population and employment density 
along routes. Both population and employment density were calculated within ½ mile of each route using 
GIS. 

Using the population density figures calculated in Step 2 and using the same density factors that were 
used to determine transit propensity/underlying transit demand (see Table 1), relationships were 
developed to estimate ridership increases due to increases in density. These increases were applied to 
existing ridership. 

Source: Nelson\Nygaard compiled from various national sources 

In the same manner as for population density, relationships were developed to estimate ridership 
increases due to increases in employment density (see Table 2). These increases were applied to baseline 
ridership. Finally, the ridership increases due to population and employment density from Steps 3 and 4 
were added to baseline (Step 1) ridership to get future year base ridership. 

Source: Nelson\Nygaard compiled from various national sources. 

It has been clearly demonstrated that LRT, BRT, and Rapid Bus services will attract more riders than 
regular bus services. The increases are due to a number of factors, including faster and more frequent 



 

service that operates for longer hours, better vehicles and facilities, and high visibility branding, among 
others. Since many of these elements have not yet been defined for the nMotion 2016 projects, factors or 
estimating ridership were based on observed impacts from other actual projects and projections from 
Alternatives Analyses projects. The average observed and projected impacts were as summarized in Table 
3. 

Source: NN analysis of impacts of actual impacts and review of projected impacts from AAs.  

These factors include the impacts of all of the elements described above. However, because they were 
developed based on data from many different real and theoretical projects, they represent a variety of 
different service levels; while the nMotion estimates needed to account for service level differences 
between Scenarios 1, 2, and 3. To make this possible, and for the sake of simplification, it was assumed 
that the percentage increases presented in Table 3 would represent Scenario 2 service levels, and that 
subsequent adjustments for Scenario 1 and 3 would reflect differences in service spans and frequencies as 
described below. 

TCRP Report 95, “Traveler Response to Transportation System Changes,”1 found that “Increased bus 
frequency normally attracts increased patronage, and vice versa but with wide variation in results,” but 
that “elasticities calculated for the more recently reported frequency changes group either around an 
elasticity of +0.3 or around +1.0, the threshold of elastic response. Nevertheless, both historical and more 
recent elasticities of bus service changes exhibit a service elasticity average that is on the order of +0.5.”  

To simplify the process, these estimates used an elasticity of +0.5, which was applied to the difference 
between the total number of proposed weekday trips and the current/base number of trips: 

 For Rapid Bus, BRT, and LRT, as described above, the factors include the impacts of increased 
service levels, spans, and travel times. It was assumed that the factors produced an estimate for 
Scenario 2. For Scenarios 1 and 3, the elasticity was applied to the difference between the 
scenario’s proposed number of weekday trips and the Scenario 2 number of weekday trips. 

 For other routes, the elasticity was applied to the difference between the proposed number of 
trips and the current number of trips. 

Experience from other areas indicates that service reconfiguration directed at simplifying service can 
attract more regular riders, more casual or spontaneous riders, and enhance the overall transit 
experience. Although it is often difficult to separate the impacts of individual types of changes, experience 
from three other cities indicates that these types of changes can increase ridership by 10 to 20% (see Table 
4). Considering the relative complexity of existing MTA service, a simpler route structure and clockface 
headways would be expected to increase ridership by at least 10%. For these estimates, a “Service 
Simplification” factor of +10% was applied to the ridership figure from previous steps. 

                                                             
1 Transit Cooperative Research Program, 2004. 



 
 

Source: TCRP Report  95,  Chapter 10 – Bus Routing and Coverage  

Based on an internet search and consultation with our internal pedestrian experts, no research has been 
conducted on the impacts of pedestrian improvements on transit ridership. In Nashville, poor pedestrian 
access to transit is a significant deterrent to the use of transit, especially on major routes. In the absence 
of any quantitative information on the impacts of pedestrian infrastructure improvements, a ridership 
increase of 20% was assumed on the routes for which we are assuming accompanying pedestrian 
improvements (light rail, BRT, and Rapid Bus). 

The recommendations of the nMotion plan identify major new services and assume that other existing 
local services will be maintained and improved. The above steps include the ridership impacts of these 
changes. In addition, the recommendations also include still to be determined expansions of existing 
services. Ridership increases as a result of these service expansions were calculated as follows: 

MTA 

1. Determine the cost of the new services. To calculate this, an “allowance” was determined, 
which is an add-on to the cost of the identified local services. For MTA services, this 
allowance was set at 25%. The cost of expanding services was calculated by multiplying the 
cost of identified local services by 25%. 

2. Determine the number of annual service hours that these additional amounts would provide. 
This was calculated by dividing the total operating cost estimate by $100, which is MTA’s 
average operating cost per revenue vehicle hour. 

3. Convert the annual total determined in Step 1 to average weekday service hours. This was 
done by multiplying the number of service hours determined in Step 2 by 0.81 (the percent of 
expenses spent on weekdays versus weekends) and then dividing by 255 (the average number 
of weekdays in a year). 

4. Finally, it was assumed that new local services will average 15 passengers per hour. The 
number of average weekday service hours was then multiplied by 15 to determine the average 
weekday ridership for these expanded services. 



 

RTA: Increases in Clarksville Transit, Franklin Transit, and Murfreesboro Rover 
Existing Local Services 

1. Determine the cost of the new services. To calculate this, an “allowance” was determined as it 
was for MTA services. For RTA services, this allowance was set at 33%. The cost of expanding 
services was calculated by multiplying the cost of identified local services by 33%. 

2. Determine the number of annual service hours that these additional amounts would provide. 
This was calculated by dividing the costs by $100, which is RTA’s average operating cost per 
revenue vehicle hour. 

3. Convert the annual total determined in Step A to average weekday service hours. Existing 
services only operate on weekdays, so the 0.81 factor was not used for RTA services. Instead, 
the annual number of service hours was simply divided by 255. 

4. As with MTA services, it was assumed that new local services will average 15 passengers per 
hour. Thus, the number of average weekday service hours was multiplied by 15 to determine 
the average weekday ridership for these expanded services. 

RTA: New Local Services Where None Now Exist 

1. Determine average per capita annual ridership at Clarksville Transit, Franklin Transit, and 
Murfreesboro Rover (using NTD for annual ridership, and city population as denominator). 

2. Divide annual per capital ridership by 255 to get average per capita weekday ridership. 
3. For each city with new local service, city population was multiplied by average per capital 

weekday ridership figure from Step 2. 

Ridership was also estimated for commuter services, which include commuter rail, Freeway BRT, Express 
Bus on Shoulder, and Commuter/Express service. these services operate differently and serve different 
markets than local services, and so a different methodology was used to estimate potential ridership for 
commuter services, including routes that would operate both peak direction only and routes that would 
operate bi-directional service. 

Peak direction services are designed primarily to serve work trips to and from the Nashville core. These 
routes may provide some reverse direction service, but that service is largely incidental, and primarily 
designed to cycle buses. 

Five steps were used to project future ridership: 

1. Determine baseline ridership 

2. Calculate ridership changes attributable to changes in population 

3. Calculate ridership changes due changes in the location of jobs 

4. Calculate ridership changes attributable to changes in service levels 

5. If applicable, calculate ridership increases attributable to shorter travel times 

Baseline ridership was determined as follows: 

 Existing routes: For existing peak period peak direction commuter routes, existing ridership 
was used as baseline ridership. 



 
 

 New routes: For new peak period peak direction commuter routes, an existing route that serves 
a similar market size was identified (the method for determining market size is described in Step 
2). The ridership for that route was then adjusted up or down based on the difference in market 
size between the existing route and the new routes. 

Commuter services, which rely heavily on park-and-ride access, typically have much larger catchment 
areas than local service. With long stop spacing, the catchment areas are also related to the stops rather 
than the alignment. To account for this, rather than determine the population served along the alignment, 
we instead calculated the total population within five miles of each station/stop for the base and future 
years. Then, the percent increase was applied to the base ridership. 

In addition: 

 Population ar0und inner stations was not included, as in nearly all cases, these riders would be 
better served by local services. For Middle Tennessee services, stations/stop on Briley 
Parkway/State Route 155 were included. 

 Also, unlike with local services, increases in jobs around stops were not included, since the peak 
period, peak direction nature of the service means that these would not be served. 

A high proportion of trips on peak period peak direction commuter routes are work trips. While jobs are 
growing very rapidly throughout Middle Tennessee, they are growing at different rates in different areas. 
To account for changes in the Nashville core’s relative importance as a job market, we took the following 
steps to calculate ridership based on changes in job locations: 

1. First, we determined the current number of jobs in Davidson County and the other counties that 
will be served by the commuter route, and calculated the percentage of the total current jobs that 
are in Davidson County. 

2. Then, we determined the future number of jobs in Davidson County and the other counties that 
will be served by the commuter route, and calculated the percentage of the total future jobs that 
will be in Davidson County. 

3. Finally, the percentage of future jobs in Davidson County was divided by the percentage of 
current jobs in Davidson County. 

4. This factor was then applied to the ridership figure from Step 2. 

As discussed previously, increased levels of service can have a significant impact on ridership. In the same 
manner as for local service, a travel time elasticity of +0.5 was applied to the percentage difference 
between the total number of proposed weekday trips and the current number of trips to determine the 
potential impact of increased service levels on commuter service ridership. 

There is only limited data available on the ridership impacts of changes in travel times on commuter 
services. However, the data that does exist implies a travel time elasticity of -0.56 to -0.95 (see Table 5). 
Given severe congestion in regional corridors, it was assumed that ridership increases would be on the 
high side.  For routes with travel time differences – Freeway BRT and Express Bus on Shoulder –a travel 
time elasticity of -0.90 was applied to the percentage reduction in travel times.  For Freeway BRT, it was 
assumed that travel times will be reduced by 30%, and for express bus on shoulder service, it was 
assumed that travel times would be reduced by 15%. 



 

Bi-directional routes are those that serve trips in both directions, rather than primarily to and from the 
Nashville core. Examples are the Murfreesboro Relax and Ride route, and the proposed Route 90X Cool 
Springs route. Ridership on bi-directional services was estimated in the same manner as for peak 
direction services, and reverse direction ridership was added based on the proportion of jobs served in 
outer counties relative to the jobs served in Davidson County. 

In total, six factors were used to project future ridership, the first five of which are the same as for peak 
direction services: 

1. Determine baseline ridership 

2. Calculate ridership changes attributable to changes in population 

3. Calculate ridership changes due changes in the location of jobs 

4. Calculate ridership changes attributable to changes in service levels 

5. If applicable, calculate ridership increases attributable to shorter travel times 

6. Estimate reverse direction ridership based on number of jobs served 

Steps 1 through 5 were repeated as previously described under Commuter Services. 

Reverse direction ridership was estimated based on the number of outer area jobs served relative to the 
number of inner area jobs served. This was calculated as follows: 

1. Estimate the number of future year number of jobs within two miles of inner area stations (those 
within two miles of stations/stops along or inside of Briley Parkway/State Route 155. (The two-
mile radius is somewhat arbitrary, but reflects a smaller catchment area for trips at the outer end 
of the trip versus the inner end of the trip.) 

2. Estimate the number of future year jobs within two miles of outer area stations. 

3. Divide the number of outer area jobs by the number of inner area jobs to develop a reverse 
direction factor. This factor was used to estimate reverse direction ridership and was added to the 
Step 5 ridership [Total Ridership = Step 5 Ridership + (Step 5 Ridership * Reverse Direction 
Factor)]. 



 
 

Current and projected future year ridership are shown in Table 6 and Table 7 on the following pages. 

 



 



 
 

* Exist ing baseline ridership for new routes was determined based on ridership of exist ing routes that  are similar in service level and market  area of new routes.  
** See “Local Services,” Step 9 for methodology for calcu lat ing projected ridership for new local services .  



 

* Exist ing baseline ridership for new routes was determined based on ridership of exist ing routes that  serve a similar market  a rea as new routes.  
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