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3.1 Key Issues and Concerns
Over recent years, the Nashville region has received national recognition for its rapid growth and vibrant economy.
While growth has brought increased prosperity for the region, communities and businesses in Middle Tennessee
have begun to feel the growing pains in the form of worsening congestion, rising cost of living, and growing
socioeconomic inequities. To manage the challenges associated with rapid growth, coordination among
government, business, and community advocates is essential in order to address those issues and more.

Uncertain Impacts of the COVID‐19 Impact
The global pandemic has led to dramatic changes in transportation patterns and behavior through the sudden and
widespread adoption of telecommuting, increased demand for home delivery services, and surge in active
transportation activity. In addition, the pandemic has had a disproportionate impact on the region’s vulnerable
residents such as seniors or those with respiratory diseases. The pandemic continues to impact the economy,
causing layoffs and decreased pay, which has led to financial strain on households across the region. Given the
ongoing uncertainty associated with the pandemic, it is not yet clear which emerging trends are likely to remain
into the future.

Worsening Traffic Congestion
Traffic congestion is often the first visible sign of economic prosperity as more people commute to work and school
and make more trips to spend their increased discretionary income. The region’s rapid growth has led to additional
traffic volumes and increased demand on the existing transportation system. As a result, the duration of congestion
has increased and the reliability of congestion has worsened in recent years. Based on NPMRDS (INRIX) data, the
duration of congestion, measured by person hours of excessive delay, has increased two percent annually for the
Nashville area.
In the future, the region will need to move people more efficiently than driving alone. According to Transportation
for America’s The Congestion Con report, the region has added freeways faster than population has grown, but it
has not prevented congestion. Over the last 25 years, the Nashville urbanized area has increased freeway lane miles
by 107%, population by 101%, yet increased annual hours of delay by 329%. Transit solutions and safe access to
active transportation are necessary in order to maintain mobility across the region and access to economic
opportunities.

Rise in Serious Injuries and Fatalities
The Nashville area’s Pedestrian Danger Index (PDI) is nearly double the national average, according to
Transportation for America’s 2019 Dangerous by Design report. Pedestrians represent less than one percent of
crashes in the region, yet they are disproportionately impacted by crashes when involved. Pedestrians account for
nearly 18% of traffic fatalities in the region, and pedestrian fatalities have nearly doubled from 25 in 2015 to 44 in
2019. In addition, overall traffic fatalities have risen from 156 fatalities in 2015 to 233 fatalities in 2019. One in
every 400 crashes is likely to result in the loss of a life and traffic fatalities consistently remain around 200 annually
for the region. To address this issue, strategies are necessary to modernize major corridors to allow safe access for
all users, reduce crash severity at intersections, and connect active transportation networks.

Diversity and Demographic Shifts
The Middle Tennessee area continues to grow and diversify. The region’s total population added nearly 200,000
residents between 2010 and 2018, an increase of more than 12% in just 8 years. Over the same time period, the
percentage of ethnic and racial minorities increased by 24% and the elderly population rose by 40% regionwide,
both outpacing the total population growth.
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The region’s recent growth outpaces many of our peer regions such as Indianapolis, Kansas City, and Louisville, and
growth is projected to continue. By 2045, the MPO region is expected to reach more than 2.7 million residents ‐ an
additional million people in the next 25 years. Over that time horizon, the region’s racial minority population is
expected to increase at a faster rate than the total population and represent 22% of the region’s population by
2045. In addition, the senior population is projected to more than double to nearly half a million seniors by 2045.
As the region’s population continues to age and diversify, it is essential to account for the transportation needs of
these populations and ensure their participation in the transportation planning process.
A recent report regarding public transit for seniors shows Nashville as the fourth‐worst city for senior transit access
in the nation among metropolitan areas with a population of one million or more. Commissioned by Transportation
for America, “Aging in Place, Stuck without Options” showed that 85 percent of Nashville’s citizens aged 65 to 79
had poor transit access in 2015. Only Atlanta, Kansas City and Oklahoma City are worse off. As seniors become a
larger share of the population, the MPO region will need to address the unique transportation needs of older adults,
particularly when it comes to accessing healthcare, local organizations and support programs, public transportation
including paratransit, and opportunities for activity, such as walkable neighborhoods and multi‐use paths.

Affordability and Housing Choice
Although cost of living has traditionally been a strength of the Nashville region, recent increases in cost of living,
particularly in housing costs have been a burden on residents. According to the Center for Neighborhood
Technology and the U.S. Department of Housing and Urban Development, households are cost burdened when
they spend more than 45% of household income on housing and transportation. Across the MPO region, the
average resident spends 53% of their income on housing and transportation, exceeding the cost burdened
threshold.
Rising housing costs have pushed many families to seek housing farther from places of employment. As a result,
they may be hindered by longer commutes and/or higher transportation costs, or worse yet, pass on employment
prospects due to limited transportation mobility – not only affecting individual households, but the region’s
economic vitality.
Thus, transportation investments that expand transit service in the region and improve access to employment will
be critical to increasing access to economic opportunity and sustaining the region’s economy over the long‐term.

Rising Costs of Obesity Epidemic
According to the Centers for Disease Control and Prevention, Tennessee is among the top 10 most obese states in
the nation, with approximately two thirds of adults and one‐third of adolescents considered overweight or obese.
Additionally, one‐third of Americans do not drive and/or own cars, relying on walking, bicycling, and transit for
transportation. Yet of the 30 percent of trips in urban areas that are one mile or less, 65 percent depend on an
automobile due to inadequate facilities.
Moreover, 2012 CDC data show that 29 percent of the residents in the Nashville‐Davidson‐Franklin‐Murfreesboro
Metropolitan Statistical Area (MSA) were rated as obese. Conditions such as obesity, which is directly related to
physical inactivity, combined with injuries from vehicular crashes and diseases related to air pollution, cost the
United States hundreds of billions each year in health care costs. Declining public health is due in part to the built
environment of cities and neighborhoods; and has led planners and community leaders to reevaluate investments
in transportation infrastructure to address public health issues.

Climate Shifts and Extreme Weather
Climate change and its implications has been the focus of ongoing conversation across the globe for more than two
decades. Locally, the Nashville region has seen the impact of extreme weather on its communities with
unprecedented flooding in 2010, the March 2019 Tornado, increasing periods of drought and rain, as well as
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extreme temperature fluctuations. From rolling hills, to lush farms, to meandering streams, Middle Tennessee
offers unmatched beauty. But the environment’s importance goes well beyond beauty. Its health and vitality is
directly tied to the physical and emotional health of its residents, as well as their economic well‐being.
Through the Federal Climate Assessment, the Federal government has called for action to plan for and enhance the
adaptability of the nation’s infrastructure to future climate scenarios. Because of the substantial capital investment
and long‐life cycles inherent in most transportation infrastructure, it is critical that stakeholders engage in long‐
term evaluation of how a transportation asset will perform under a range of future climate scenarios. Currently,
policy recommendations are being developed and considered at the Federal level to incentivize planning and
investment in climate resilient infrastructure. Future transportation bills could include new funding earmarked for
this purpose and the region should be ready to compete for this funding and to lead the way in Tennessee.
For most of the region’s transportation assets this will implicate the design, engineering and maintenance of bridges
and roadways that cross or are near surface water bodies that may experience more frequent and severe flood
events. At the same time, potential drought events could cause near‐surface aquifer drawdowns that could cause
sinkhole formations or other structural impacts. Together, these future impacts could significantly impact the level
of service, reliability, and safety of the transportation system.
Future climate scenarios indicate a range of potential conditions across Tennessee that could include alterations to
the frequency and intensity of storm events and changes in average and extreme temperatures. These future
changes may result in more extreme weather events, such as tornadoes, flooding and drought, and present a
significant amount of risk to the communities across Middle Tennessee. Planning for and managing these risks
within the context of long‐range transportation planning will allow communities across the region to avoid
significant economic and environmental disruption. It will be important for the Nashville region’s transportation
system of the future to be resilient in the face of climate uncertainty to make them less susceptible to significant
loss of service or worse, outright failure.

Limited Funding and Financing Options
Over recent years the call for Congress to address the nation’s transportation funding crisis has continued to grow.
As Congress continues to draw from the general fund to fill holes in the Federal Highway Trust Fund (HTF), cities
and states are increasingly willing to find funding solutions for their growing transportation needs. To date,
approximately $140 Billion has been transferred from the General Fund to the HTF, including $70 Billion alone for
the FAST Act. The current funding issues are due in part to the declining purchasing power of the federal gas tax,
which has not been increased since 1993. The value of revenue from this source has fallen by more than 40 percent
due to inflation and is compounded by drivers buying less gas as fuel efficiency standards for cars and trucks has
significantly improved.
Declining gas tax revenues and buying power means fewer projects, slower progress, and less benefit to
communities and economies—thus forcing local governments to find other means to meet funding needs. As a
result, nearly three‐quarters of states have increased their gas tax rate at the state level since 2010. Tennessee was
one those states with the passage of the IMPROVE Act in 2017 that increased the state’s tax on gasoline by 6 cents
over 3 years, state’s tax on diesel fuel by 10 cents over 3 years, increased vehicle registration fees, and authorized
a local option transit surtax.
Shifts in demographics and geographic characteristics have led to increasing interest in regional mass transit in
Middle Tennessee to improve mobility. Today, the region as a whole has underfunded its existing transit systems
and led to the existence of a product that does not meet the needs of potential riders. In 2019, as the Nashville
MTA rebranded as WeGo Public Transit, the agency also experienced an $8.7 million budget shortfall, causing the
elimination of numerous bus routes and increased fares. In order to avoid service cuts and fare increases in the
near‐term and to develop a regional system that supports the growth that is expected over the next 25 years in the
long‐term, dedicate funding for transit is essential.
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3.2 Population and Employment Growth
Changes in Population and Demographics
Since 2008, the MPO has relied on population and employment forecasts provided by Woods and Poole Economics,
Inc. Those forecasts are based on national economic trends and provide detailed predictions for socioeconomic
information at the county level. According to the forecast, nearly 3 million people will call the Middle Tennessee
area home by the year 2045. More than 2.7 million of those are expected to reside within the seven counties within
the Nashville Area MPO. Where those people live, work, and play, along with their socio‐economic characteristics,
will significantly influence the need for investments into our region's transportation infrastructure. As we think
about future investments in transportation, it is important to realize that by 2045, our region will be larger than the
present‐day Denver region.
Figure 3-1.

Middle Tennessee Population Growth Trend, 1995 to 2045

Source: U.S. Census Bureau, Woods & Poole Economics, Inc. (2017)

The significance of Middle Tennessee’s growth is further reinforced when one considers that nearly 60% of the
state’s projected 2.1 million population increase between 2017 and 2045 is expected to occur within the 10‐county
area around Nashville. A closer look at those forecasts reveal that by the year 2045 three MPO counties will be
ranked in the top 5 most populous across the state including Davidson (#2 with 848,000 people), Rutherford (#4,
555,000), and Williamson (#5, 548,000). Williamson and Rutherford counties are expected to add the most people
during that time, leapfrogging Chattanooga‐Hamilton County in the rankings.
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Figure 3-2.

Statewide Net Population Change by County, 2017 to 2045

Within the region, Davidson County is expected to remain the most populous county of the region and the center
of the region’s job market. Williamson County is expected to see the largest rate of growth, as well as the largest
net increase in population, more than doubling its population from 2017 through 2045, from 212,000 people to
nearly 550,000– a 158 percent increase.
Figure 3-3.
Year
1990
1995
2000
2010
2017
2020
2025
2035
2045
2010‐2045
2017‐2045

MPO
977,637
1,099,741
1,221,741
1,494,344
1,649,724
1,748,141
1,922,728
2,303,088
2,707,389
81%
64%

Davidson
510,784
540,388
569,891
626,681
678,322
699,326
734,235
798,722
848,072
35%
25%

Population Trends by County, 1990-2045

Maury
Robertson Rutherford
54,812
41,494
118,570
62,155
47,964
150,297
69,498
54,433
182,023
80,956
66,283
262,604
87,606
68,575
298,456
90,958
72,071
321,842
96,608
78,095
363,610
107,493
90,357
455,888
116,676
101,888
555,516
44%
54%
112%
33%
49%
86%

Sumner Williamson
103,281
81,021
116,865
103,830
130,449
126,638
160,645
183,182
175,730
212,161
186,143
237,700
204,290
285,527
242,234
402,255
279,686
548,266
74%
199%
59%
158%

Wilson
67,675
78,242
88,809
113,993
128,874
140,101
160,363
206,139
257,285
126%
100%

TN
MPO/TN
4,877,185
20%
5,290,452
21%
5,703,719
21%
6,346,105
24%
6,597,381
25%
6,823,883
26%
7,213,275
27%
7,996,101
29%
8,716,671
31%
37%
32%

Source: 1990, 2000, 2010 decennial Censuses; 2013-2017 ACS 5-year Estimates; Projections from Woods & Poole Economics, 2017

Not only is population increasing at a rapid rate, so too is the demographic diversity of the region, particularly with
respect to race, ethnicity, and age. According to forecasts provided by Woods and Poole Economics, the percentage
of the population of Hispanic ethnicity will double from 7 percent in 2017 to 15 percent by 2045. Also, by the year
2045, 16 percent of residents in the area will be 65 years or older, compared with about 12 percent today.
Figure 3-4.
County
Davidson
Maury
Robertson
Rutherford
Sumner
Williamson
Wilson
MPO Area

Ethnic and Racial Diversity by County, 2017 to 2045

Hispanic Ethnicity
2017
2045
10%
24%
5%
15%
6%
13%
7%
12%
5%
11%
5%
11%
4%
10%
7%
15%

Non‐Hispanic, Non‐White
2017
2045
31%
32%
13%
15%
8%
12%
17%
25%
9%
14%
8%
14%
9%
14%
20%
22%

Hispanic, Non‐White (all minorities)
2017
2045
41%
56%
18%
30%
15%
25%
25%
37%
13%
25%
13%
25%
13%
24%
27%
37%

Source: 2013-2017 ACS 5-year Estimates; Projections from Woods & Poole Economics, 2017
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Figure 3-5.

Residential Growth by Census Block, 2017 to 2045

Changes in Jobs and Employment Characteristics
Since the 1980s, Nashville and its surrounding counties have emerged as a truly metropolitan economy. Over the
last two decades, rapid job growth across a variety of sectors has led to a strong and diversified economic base that
excels in the healthcare management, automotive, and publishing industries. Still, the region continues to face
challenges with manufacturing employment, mirroring trends at the national level as those jobs are automated or
sent overseas. The Finance, Insurance, and Real Estate and Service sectors are expected to see significant gains in
the coming years.
Figure 3-6.
Year
1990
2000
2010
2017
2020
2025
2035
2045
2017‐2045

MPO
640,604
884,352
971,904
1,242,841
1,308,221
1,431,548
1,667,376
1,913,811
54%

Davidson
417,239
530,464
542,778
638,807
663,947
703,343
794,182
864,682
35%

Employment Trends by County, 1990-2045

Maury
Robertson Rutherford
32,943
16,300
63,122
44,323
24,876
104,343
39,998
28,066
133,805
49,375
34,770
171,497
51,937
36,515
181,083
54,738
36,609
200,261
61,880
45,567
234,105
68,147
51,705
272,170
38%
49%
59%

Sumner Williamson
41,997
41,286
57,324
80,772
55,355
120,263
85,329
195,115
90,000
212,256
97,704
256,007
113,304
319,091
128,640
408,236
51%
109%

Wilson
27,717
42,250
51,639
67,948
72,483
82,886
99,247
120,231
77%

TN
MPO/TN
2,777,416
23%
3,459,310
26%
3,515,804
28%
4,003,653
31%
4,173,857
31%
4,470,323
32%
5,049,961
33%
5,592,561
34%
40%

Source: Bureau of Economic Analysis Employment data 2017; Projections from Woods & Poole Economics, 2017; Regional Employment
by Industry/ Sector, 2010-2045
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2017
Category

Detailed Category

Jobs
Totals 1,242,841

Farm employment
Agriculture

Manufacturing
Retail

Forestry, fishing, and related activities

Change

% of Jobs 2017‐2045

1,913,811

100%

54%

8,741

0.7%

9,546

0.5%

9.2%

1,814

0.1%

2,580

0.1%

42.2%

2,447

0.2%

2,971

0.2%

21.4%

68,566

5.5%

93,652

4.9%

36.6%

Manufacturing

79,616

6.4%

76,861

4.0%

‐3.5%

Retail trade

28,698

2.3%

28,179

1.5%

‐1.8%

Mining, quarrying, and oil and gas extraction

Accommodation and food services

70,486

5.7%

107,734

5.6%

52.8%

Information

59,577

4.8%

87,838

4.6%

47.4%

Finance and insurance

94,435

7.6%

166,072

8.7%

75.9%

Real estate and rental and leasing

23,452

1.9%

48,677

2.5%

107.6%

Professional, scientific, and technical services

93,549

7.5%

144,745

7.6%

54.7%

Management of companies and enterprises

35,443

2.9%

58,253

3.0%

64.4%

131,249

10.6%

285,820

14.9%

117.8%

42,789

3.4%

74,681

3.9%

74.5%

Health care and social assistance

70,352

5.7%

109,411

5.7%

55.5%

Arts, entertainment, and recreation

13,015

1.0%

13,443

0.7%

3.3%

5,331

0.4%

5,555

0.3%

4.2%

88,044

7.1%

127,361

6.7%

44.7%

Military

118,662

9.5%

194,489

10.2%

63.9%

State and local

100,775

8.1%

159,124

8.3%

57.9%

1,548

0.1%

1,395

0.1%

‐9.9%

Wholesale trade

42,719

3.4%

50,663

2.6%

18.6%

Transportation and warehousing

61,532

5.0%

64,761

3.4%

5.2%

Educational services

Other services (except government and government enterprise
Federal civilian

Transportation &
Warehousing

100%

Jobs

Construction

Administrative and support and waste management and remed
Office

2045

% of Jobs

Utilities

Source: U.S. Department of Labor, Woods and Poole Economics, Inc.(2017)

Figure 3-7.
Year

2017

2045

Category

Percentage of Jobs by Sector and County, 2017-2045

MPO

Davidson

Maury

Sumner

Williamson

Wilson

Agriculture

6%

5%

9%

Robertson Rutherford
12%

6%

9%

5%

9%

TN
8%

Government

9%

7%

14%

11%

12%

10%

7%

8%

11%

Manufacturing

6%

4%

13%

20%

15%

10%

2%

7%

9%

Office

52%

57%

40%

29%

38%

44%

64%

39%

45%

Retail

18%

17%

18%

16%

19%

18%

17%

22%

18%

Trans/Warehousing

8%

9%

3%

8%

9%

4%

4%

10%

9%

Agriculture

6%

5%

8%

13%

6%

9%

4%

7%

7%

Government

8%

6%

12%

12%

12%

8%

6%

9%

10%

Manufacturing

4%

2%

4%

16%

13%

5%

1%

3%

6%

Office

58%

65%

53%

31%

39%

52%

67%

40%

52%

Retail

18%

15%

19%

18%

23%

20%

19%

30%

18%

Trans/Warehousing

6%

7%

4%

9%

6%

6%

3%

12%

7%

Source: U.S. Department of Labor, Woods and Poole Economics, Inc.(2017)
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Figure 3-8.

Employment Growth by Census Block, 2017 to 2045
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3.3 Land Use and Development Patterns
As suggested by GNRC’s projection for a 64 percent increase in population between 2017 and 2045, the Nashville
area is expected to see a major expansion of its developed land area. The ability to predict where people will likely
live, work, shop, and play is a key ingredient in forecasting future transportation infrastructure needs. GNRC’s
Regional Growth Allocation Model establishes base year conditions, forecasted development patterns, and
expected growth. The outputs document existing and future population, households, and employment by industry
across the region at a parcel level. These outputs are utilized to calculate expected demands for public
infrastructure from differing development patterns. GNRC uses the UrbanSim modeling platform to predict the
future land development patterns of the Nashville metropolitan planning area. More information about the
regional growth allocation model is provided in Appendix H.
The land use model is built upon the basic relationship between supply and demand. Supply in this case refers to
the region’s capacity to support additional development and is determined by evaluating the physical constraints
of land, the regulatory environment, and market forces that drive private sector decisions. Demand is based on the
region’s economic outlook as expressed by the area’s predicted population and job growth.
Figure 3-9.

Current Zoning and Future Land Development Policy
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The following figures present a series of maps showing the results of the land use modeling by decade across the
seven‐county metropolitan planning area. The first map shows the parcels that were developed in 2017. The next
three maps show the vacant parcels that are developed in each subsequent decade through 2045.
Figure 3-10. Incremental Land Development Growth by Decade, 2017 to 2045

The next figure presents a series of maps which provide a view of the cumulative growth from the year 2017 to
2045.
Figure 3-11. Cumulative Land Development by Decade, 2017 to 2045

Finally, since the previous figures are showing parcels that are either developed (black) or not (white), the following
figure provides an illustration of the intensity of that development, cumulatively between 2017 and 2045.
Figure 3-12. Cumulative Land Use Intensity by Decade, 2017 to 2045
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3.4 Transportation System Performance
Regional Travel Behaviors
According to the most recent U.S. Census American Community Survey data, one out of every three Middle
Tennessean commuter works in a different county in which they live. The number grows to nearly 1 in 2 when
looking at residents outside of Nashville‐Davidson County and Clarksville‐Montgomery County. These strong cross‐
county commuting patterns are one of the most defining characteristics of Middle Tennessee and clearly
demonstrates why regional coordination on issues related to transportation, housing, and economic development
is crucial to the long‐term success of local communities and major employers.
While Davidson County has been the most significant draw of work trips from the region, reverse commuting and
suburban to suburban commuting is becoming increasingly common as major employment centers emerge in the
adjacent counties. The most notable being the Brentwood/Franklin Cool Springs area in Williamson County. The
figure below shows the cross‐county commuting patterns in terms of percent of workers and total number of
workers traveling between counties for 2010 and 2013.

Figure 3-13. Cross-County Commuting Patterns, 2010 and 2013

Source: American Community Survey 2009-2013 (Blue), 2010 Census (Black), *Commuter flows of 3 percent or more of total.

Thinking beyond the Commute
Most conversations about regional transportation tend to focus on the work commute trip, and justifiably so. The
commuting workforce is by far the most pronounced part of area traffic congestion, particularly during peak travel
periods which typically occur on weekday mornings, from 6 AM to 8 AM, and evenings, from 4 PM and 6 PM. That
said, it is important to know that only about 20 percent of all trips made by Middle Tennesseans are between home
and work locations. The following list highlights travel behaviors observed by the MPO through its 2012 Regional
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Household Transportation and Health Study. The research project outfitted a sample of more than 6,000 area
households with travel logs to record their daily travel.







Personal Automobiles: 46 percent of personal automobiles are 10 years or older, 19 percent are less than 5
years old, and 96 percent are powered by traditional gasoline engines.
Trip Making: The average individual makes about 4 one‐way trips per day. Of all the trips made on a daily basis
by residents of the area, about 19 percent are between home and work, 9 percent are between home and
school, 12 percent are between home and retail destinations, 27 percent are between home and some other
destination, and 34 percent are between locations outside of the home.
Travel Mode: While reliance on private automobiles is undoubtedly high across Middle Tennessee, 77 percent
of individuals living in urban areas walk for transportation purposes at least once per week, another 12 percent
bicycle at least once per week to get to a destination, and 6 percent use transit at least once per week.
Commuting to Work is dominated by Single‐Occupant Vehicles: Census data and MPO surveys show that nearly
8 out of 10 commuters typically drive alone to and from work.

State of Good Repair
Major Roads and Highways
Roadway pavement condition in the MPO region was determined using the latest available information from the
FHWA Highway Economic Requirements System (HERS) which uses Highway Performance Monitoring System
(HPMS) data submitted by Tennessee DOT to the Federal Highway Administration (FHWA). The HPMS is a national
level highway information system that includes data on the extent, condition, performance, and use and operating
characteristics of the nation’s highways. HPMS data is sample data, collected across the entire Federal‐aid eligible
system, for interstate, arterial and collector networks.
Pavement condition is reported as percent of lane miles in good/fair/poor condition based on the International
Roughness Index (IRI), consistent with the expected pavement condition performance metric to be required via
MAP‐21. Of the 7,505 lane‐miles in the Federal‐aid network, 52 percent are in good condition, 30 percent are in
fair condition; and 18 percent are in poor condition, for a total of 82 percent of the system in good or fair condition.
Because HPMS is sample data, these results are presented as network level summaries.
Figure 3-14. Condition of Area Roadways by Highway System

Source: Highway Performance Monitoring System, HERS tool (2018)

Bridge condition data for the Nashville region was collected from the 2018 National Bridge Inventory (NBI) database
which represents the most comprehensive uniform source of information available and is used to provide Congress
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the status of the Nation’s bridges. Data are submitted by TDOT to the FHWA as part of the national bridge
inspection program.
NBI structures are bridges or culverts that carry vehicular traffic and have an opening longer than 20 feet measured
along the center of the roadway. There are more than 3,100 structures within the GNRC area as of 2018, including
more than 1600 bridges. The average age of bridges in the region is 44 years. Half of all bridges are greater than 40
years old. Only 16 percent of bridges are less than 20 years old.
Of the 1600 bridges, TDOT owns and maintains 967 bridges (approximately 45 percent of the bridges). Local
agencies own 602 bridges (44 percent) and the remaining one percent of bridges are owned by other agencies.
Figure 3-15. Bridges by Age Range

Source: National Bridge Inventory Database (2018)

Bridge Condition is determined by the lowest rating of National Bridge Inventory (NBI) condition ratings for Deck,
Superstructure, Substructure, or Culvert. Bridges are assigned a rating of good, fair, or poor based on the thresholds
below. Of the bridges in the area, 50 percent are in good condition, 44 percent are in fair condition, and 6 percent
are in poor condition.




Good: lowest rating is greater than or equal to 7
Fair: rating of 5 or 6
Poor: lowest rating is less than or equal to 4
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Figure 3-16. Bridge Conditions by Facility Ownership

Source: National Bridge Inventory Database (2018)

Figure 3-17. Locations of Bridges in Fair and Poor Condition

Source: National Bridge Inventory Database (2018)
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Pedestrian and Bicycling Facilities
The active transportation network consists of nearly 700 miles of sidewalks and approximately 240 miles of bicycle
facilities, covering roughly 20 percent and 7 percent of the region’s arterials and collectors, respectively. While
walking and bicycling trips remain a small percentage of overall trips, ongoing maintenance of existing facilities and
modernization of intersections and roadways are necessary to improve suitability for walking and bicycling trips.
Local governments can play a critical role in ensuring that facilities are ADA compliant through the development
and implementation of ADA transition plans to address deficiencies in the network.

Public Transit Facilities and Equipment
Routine maintenance and ongoing renewal of the transit fleet is essential to reliable service. As of 2019, WeGo
Public Transit’s inventory of revenue vehicle consists of nearly 193 buses with an average age of approximately 6.8
years and 91 AccessRide vans with an average age of 5.7 years. Franklin Transit Authority’s inventory consists of 10
revenue vehicles with an average age of 5.1years. Murfreesboro Public Transit’s inventory consists of seven revenue
vehicles with an average age of 6.0 years.

Transportation Technology and Communication Equipment
Traffic‐control devices are used to inform, guide, and control the flow of traffic (both motorized and non‐motorized
modes). In order for traffic‐control devices to effectively serve their function, they need to be properly maintained
and respond to changes in traffic patterns over time. Failure to do so results in delays and unreliable travel time for
travelers. In areas with greater intersection density, traffic signal coordination is essential in order to facilitate
smooth traffic flow and minimize stops along a corridor. There are more than 37,000 intersections and 13,150
traffic signals across the region that are predominately owned and maintained by local jurisdictions.
TDOT currently operates four Transportation Management Centers (TMCs) 24 hours per day, 7 days per week
across the state including one in Nashville. The TMCs utilize a variety of technology including, closed circuit
television (CCTV) Cameras, dynamic message signs (DMS), radar detection systems (RDS), video detection systems
(VDS), etc. in order to identify and manage incidents as well as work to prevent secondary crashes.
In addition, several cities in the Middle TN region also operate their own Traffic Operations Center (TOC). The TOC’s
have a similar role as the TDOT TMC in monitoring traffic incidents and congestion along the roadway, but on a
smaller scale and with more focus on arterials rather than freeways. Nashville, Brentwood, Franklin and
Murfreesboro have existing TOCs and additional ones are planned for Smyrna and Hendersonville.

Transportation Security
The security of the regional transportation system is an essential part of the planning process. Ensuring that security
and emergency management are considered in regional transportation planning improves safety for the traveling
public and can contribute to the system’s resiliency. Increased security of the transportation system for motorized
and non‐motorized users is a federal transportation planning factor, and it is important that security plans, policies,
and programs are in place. Without incorporating necessary security measures into the planning process, the
system could face issues such as adverse health effects or casualties, impaired federal departments and agencies,
economic failure, and the loss of the public’s morale and confidence. For example, geographic proximity to higher
security risk facilities identified in this plan (airports, large freight corridors, and emergency evacuation routes),
condition of critical bridges, and facilities along the Strategic Highway Network (STRAHNET) are important
consideration in the metropolitan planning and programming process.
GNRC actively participates in available emergency management planning opportunities to ensure coordination with
transportation planning efforts. Ensuring the security of the regional transportation system requires coordination
among federal, state, regional, and local partners. GNRC is committed to coordination with the following partners
to ensure that security is incorporated into metropolitan planning activities:
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Department of Homeland Security: The Office of Homeland Security is responsible for enhancing the protection
of Tennessee’s critical infrastructure and key resources. Working cooperatively with federal, state, and local
government agencies, as well as the private sector, the Office of Homeland Security strives to build a safer,
more secure environment through its Critical Infrastructure Protection Program.
Tennessee Office of Homeland Security (TOHS): The primary authority responsible for directing statewide
activities pertaining to the prevention of and protection from terrorist‐related events. This responsibility also
includes the development and implementation of a comprehensive and coordinated strategy to secure the
state from terrorist threats and attacks. In addition, TOHS also serves as a liaison between federal, state, and
local agencies, as well as the private sector, on matters relating to security.
Local Transit Agencies: The local transit agencies in the MPO region are responsible for transit security planning,
prevention, response and recovery phases. The WeGo Public Transportation Safety Plan details steps the
agency takes to ensure transit safety and security. The Office of Passenger Transportation (OPT) also offers
various technical assistance and training classes that focus on preventive maintenance, transit safety and
security, customer service/ diversity, effective radio communications, ITS, and managing transit emergencies.
Tennessee Emergency Management Agency (TEMA): The TEMA coordinates emergency management response
and recovery to reduce loss of life and property in the State of Tennessee. TEMA is also responsible for the
development of the Tennessee Emergency Management Plan (TEMP). TEMP provides the foundation for all
disaster and emergency response plans and operations conducted within the State of Tennessee. All local
emergency management plans are required to emulate the TEMP in terms of structure and purpose.

Roadway Safety
Roadway safety is a vital aspect of transportation because people should be able to get from point A to point B
safely. Whether an individual is riding the bus to work, driving to the grocery store, or walking to the park, they
should have confidence that their trip will be safe. When trips are perceived as unsafe, it can discourage trips from
happening, and thus limit access to opportunities. To prevent the loss of life, injuries, and other negative outcomes
associated with poor roadway safety, the region is committed to improving safety for all users of the system.
National, State and regional crash data by severity are given below to provide a realistic view of the challenges
regarding safety problems for varying modes of transportation. Although there have been improvements and the
rates of fatalities and injuries have declined on the national level over the years, there are still obviously needed
improvements.
The following table presents a summary of crash data for a five‐year period from 2015‐2019 for the United States,
Tennessee, and the Nashville region. At all levels, overall crashes and traffic fatalities have increased between 2015
and 2019, while serious injuries have declined.
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Figure 3-18. National, State, and Regional Crash Statistics, 2015-2019

Year

2015

2016

All Crashes
MPO Area
69,003
Tennessee
197,200
United States
6,296,000
Fatal Crashes
MPO Area
150
Tennessee
962
United States
32,538
Serious Injury Crashes
MPO Area
1,647
Tennessee
7,613
United States
1,715,000

2017

2018

2019

Total

72,987
206,408
6,821,000

72,798
208,239
6,453,000

71,880
73,355
208,471
204,672
6,734,000 N/A

360,023
1,024,990
26,304,000

195
1,037
34,748

189
1,024
34,560

187
1,041
36,835 N/A

222
1,079

943
5,143
138,681

1,574
7,595
2,116,000

1,521
7,129
1,889,000

1,013
4,720
1,894,000 N/A

928
4,585

6,683
31,642
7,614,000

Source: Tennessee Department of Safety and Homeland Security, National Highway Traffic Safety Administration

Because raw crash figures can be difficult to understand when comparing different locations, the Tennessee DOT
and the MPO both rely on the use of crash rates in order to interpret useful information from the data. A crash
rate represents the number of crashes per 1,000 licensed drivers for any given area (county, region, state, etc.).
The following table presents the ranking of each MPO county (out of 95 Tennessee counties) for crash rates of
various types of crashes. Overall the MPO region ranks fairly well when compared with other counties, statewide.
Only two MPO counties are ranked in the bottom 10 for any one category. Davidson County has the highest overall
crash rate, highest injury crash rate, highest young‐driver related crash rate, highest speed‐related crash rate, and
senior driver‐related crashes, and 2nd worst for motorcycle‐related crashes. Rutherford County ranks 5th worst
overall, 4th worst for serious injury crashes, 5th worst for young‐driver related crashes, and 4th for senior‐driver
related crashes.
Figure 3-19. Statewide Crash Rate Rankings by County, 2015-2019
County
Davidson
Maury
Robertson
Rutherford
Sumner
Williamson
Wilson

Total
Crashes

Fatal Crashes

1
21
26
5
54
39
30

82
59
48
86
94
95
78

Serious
Injury
Crashes
1
14
23
4
61
80
17

Motorcycle
Crashes

Alcohol
Related

Speed
Related

2
24
64
23
63
85
46

49
14
17
30
82
85
39

1
25
29
7
26
42
41

Young Driver Senior Driver
(15‐24)
(65+)
1
14
33
5
42
50
28

1
18
31
4
38
27
30

Source: Tennessee Department of Safety and Homeland Security

Within the MPO region, fatality crash rates tend to be the highest in the less populated, or more rural counties.
Robertson and Maury consistently see the highest number of fatal crashes per 1,000 licensed drivers. The MPO
performs worse than the national average, but significantly better than the state. The following figure presents the
fatal crash rates by MPO county for the last five years, 2015 to 2019.
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Figure 3-20. Fatal Crash Rates by County, 2015 to 2019

Fatal Crashes per 100 million annual vehicle miles traveled. Sources: Tennessee Department of Safety and Homeland Security.

Crashes Involving Pedestrians and Cyclists
Pedestrians are categorized as individuals traveling roadways by foot, wheelchair, or other mobility device, while
bicyclists are categorized as riders of two‐wheel, non‐motorized vehicles, tricycles, or unicycles powered solely by
pedals. Pedestrians represent less than one percent of crashes in the region, yet they are disproportionately
impacted by crashes when involved. Pedestrians and bicyclists account for 18% of all fatalities despite representing
less than 4% of all trips.
The region continues to be an unsafe environment for pedestrians. Between 2015 and 2019, there were 167
pedestrian fatalities and 521 pedestrian‐related serious injuries. The majority of fatalities and serious injuries
occurred in urban centers where people are more likely to walk and along the major corridors “pikes” in and out of
Nashville, where people are more likely to access transit service. The major corridors can be particularly dangerous
for pedestrians given the speed of vehicles, number of vehicles, and limited opportunities to safely cross four or
more travel lanes.
The figure below shows the number of bicycle and pedestrian crashes by county per 10,000 residents for each year
between 2015 and 2019.
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Figure 3-21. Pedestrian/Cyclist Involved Crash Rates by County, 2015-2019

Crashes per 10,000 Residents. Sources: Tennessee Department of Safety and Homeland Security.

Crashes on Public Transportation
Local transit agencies have always placed an emphasis on providing a safe, secure, and reliable service for its
passengers and employees. While public transit has shown to be a much safer option than driving, crashes do
occur. The following table presents collision statistics for area transit agencies.
Figure 3-22. MPO Area Transit Collision Statistics, 2015-2019
Agency

2015

Regional Transportation Authority
Nashville MTA
Franklin Transit Authority
Murfreesboro Rover
Mid‐Cumberland HRA

2016

1

1
19
1
2

5

6

31

2017

2018

2019

12

15

15

1
7

5‐Year
Total
1
92
1
4

5

23

Vanpools
Source: Federal Transit Administration National Transit Database

Freight Truck Crashes
Commercial vehicle crashes have remained constant since 2015. Over that time period, crashes have remained at
approximately 2,200 annually. Commercial vehicle‐involved crashes are often associated with greater crash severity
as more than 14% of the fatalities in the region and 8% of serious injuries are associated with commercial vehicles
9% are interchange related, while 25% are intersection related. These crashes are also likely to cause more delay
for motorists and impact system performance.
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Figure 3-23. Truck Involved Crash Rates by County, 2015-2019

Crashes per 100 million annual vehicle miles traveled. Sources: Tennessee Department of Safety and Homeland Security.

Crash Locations
Since the MPO is involved in a regional‐level planning analysis, it is not practical to address all of the individual spot
crash locations. That task is left to the state and local jurisdictions as specific improvements are proposed and
implemented. The more appropriate means for the MPO to address high crash locations is to reward candidate
projects proposing to make safety improvements at known high crash locations with additional consideration for
funding, and to advocate safety conscious design principles into roadway improvement projects that are planned
in order to promote safe transportation facilities for all modes of travel.
The following figures present the locations of crashes by mode and for all crashes for the last five years, from 2015
to 2019. During those 5 years, there were 360,023 crashes on area roadways. Of those, 943 involved a fatality and
6,581 involved in a serious injury.
Figure 3-24. Crashes by Transportation Mode, 2015-2019

Source: Tennessee Department of Safety and Homeland Security
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Figure 3-25. Location of Crashes and Fatal Crashes, 2015-2019

Source: Tennessee Department of Safety and Homeland Security
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Roadway Level of Service
Most highway performance indicators are derived from data reported by TDOT to the FHWA Highway Performance
Monitoring System (HPMS). Future year roadway conditions are derived from the MPO’s travel demand model. The
MPO takes the land use forecast (described in Section 3) which identifies the likely locations that people will live
and work in the future, feeds that information into the travel demand model which simulates the flow of traffic
generated by the residential population, through traffic, and commercial or freight activity. From that simulation,
the MPO can determine the expected traffic patterns, vehicle volumes, and travel speeds for each segment of
roadway classified as a major collector, arterial, or highway. The future year conditions presented in this chapter
are based on the assumption that no additional improvements will be made on the roadway or transit networks
beyond those already under construction. This provides a “no‐build” scenario which establishes a baseline that is
useful for evaluating proposed improvements to the transportation network.
The following graph presents a snapshot of the current roadway supply and demand relationship using two
common highway performance measures. Specifically, the bars on the chart indicate the roadway lane miles per
capita for each county and the line graph represents the total daily vehicle miles traveled on countywide roadways.
In short, urban counties such as Davidson County carry a lot more traffic on a much more limited supply of roadways
per residential population, suggesting a significant amount of traffic is being generated from outside the county.
Figure 3-26. Roadway Lane Miles per Capita and Total Vehicle Miles Traveled by County

Source: 2017 ETRIMS, ACS, HPMS

As the region’s population is set to grow significantly by 2045, so is demand on the transportation system. GNRC
uses a custom Activity Based Travel Demand Model (ABM) to predict future traffic conditions and transit ridership
across the regional network. The AMB simulates the daily travel behavior of residents and visitors for a typical
weekday. Technical documentation for the model and it’s validation is provided in Appendix H.
Daily VMT is forecasted to increase from nearly 59 million to approximately 78 million by 2045. The following figures
provide a comparison between existing and future vehicle volumes for major roadways throughout the region as
well as the resulting level of service. On a typical weekday, the volume of vehicles on a roadway can exceed its
designed capacity resulting in congestion. Segments of a roadway with a volume to capacity ratio of 1.0 or greater
experience level of service F. Currently, two percent of the region’s federal‐aid roadway miles experience LOS F. By
2045, the region’s federal‐aid roadway network experiencing level of service F is anticipated to expand from two
percent to seven percent.
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Figure 3-27. Vehicle Volumes on Major Roadways, 2017 and 2045

Source: GNRC Regional Travel Demand Model

Figure 3-28. Roadway Level of Service (LOS), 2017 and 2045

Source: GNRC Regional Travel Demand Model
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Traffic Congestion and Reliability
As indicated by the MPO’s forecasted traffic volumes and LOS, demand for highway travel across the region
continues to grow in areas with population increases. Despite the recent decline in traffic volumes due to the
pandemic and increase in remote work, traffic volumes are projected to keep growing. The volume of freight
movement alone is forecast to exceed the growth rate of total VMT by 2045. As a result, increased traffic congestion
will continue to plague metropolitan areas across the country.
The causes of traffic congestion vary by location, time of day, day of week, and month of the year. The causes are
generally defined by those events that are more predictable or “recurring” and events that are less predictable or
“non‐recurring.” Recurring congestion includes delays that are predictable in frequency and extent (e.g., morning
and evening commutes). Recurring congestion results when traffic demand approaches or exceeds the available
capacity of a facility as determined by the physical limitations of a roadway and/or the operation of the facility,
often determined by the number of travel lanes, presence of traffic signals, etc. Recurring congestion is somewhat
reliably predictable based on analysis of growth in demand and the supply of roadway capacity. Non‐recurring
congestion is much more difficult to predict ‐‐ as it depends largely on factors beyond a transportation planner’s
control including weather, driver behavior and/or impairment, work zones, and special events.
In analyzing congestion, transportation planners and engineers consider four dimensions of congestion: extent,
intensity, duration, and reliability, each described further in the following table.
Dimensions of Congestion
Extent

Intensity

Duration

Reliability

The number of people or
portion of the system affected
by congestion, generally
measured by the percentage of
lane miles experiencing level of
service (LOS) F

The severity of congestion on a
particular roadway, generally
measured by the average
speed in relation to the free
flow speed

The amount of congested time
on the system, subarea, or
particular roadway, generally
measured by amount of
congested time

The variation of congestion on
the system or particular
roadway, generally measured
by buffer time.

The duration of congestion, or amount of time that congested conditions persist before returning to an
uncongested state, varies across the region. Figure 3‐30 indicates variation in the duration of congestion by time of
day across the week by the outer ring, inner and middle rings, and downtown loop. Based on percent of free flow
travel speeds, roadways speeds generally do not fall below the 70% free flow speed threshold throughout the week
in the outer ring. In the inner and middle rings, speeds approach the congestion thresholds during the morning and
evening commute. As for the Downtown Loop, it experiences congestion over multiple hours during the evening
commute throughout most of the work week.
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Figure 3-29. Congestion by Time of Day and Day of Week, 2016 and 2019

Congestion varies by time of day, day of week, and season of the year. However, high variability in congestion can
be especially frustrating for users of the system because they cannot depend on the transportation system to get
them where they need to go dependably. When congestion is highly variable due to non‐recurring conditions, such
as a roadway with frequent traffic crashes, commuters, truck drivers, or transit riders need to allocate additional
time for unexpected delays in order to arrive on time. The additional time is captured in measures such as buffer
time of planning time index.
According to NPMRDS (INRIX) data, reliability has decreased on both the Nashville Area’s interstate and non‐
interstate system over the past few years. Between 2016 and 2019, the level of travel time reliability (LOTTR)
decreased by three percent on the interstate system and by four percent on the non‐interstate system.
Unexpected delays on the transportation system also impacts transit service in the form of on‐time performance.
As travel time reliability worsened between 2016 and 2019, so did WeGo’s bus on‐time performance. WeGo’s bus
on‐time performance decreased slightly from 85% in 2016 to 83% in 2019, despite adding both travel time and
recovery time to schedules. On the major corridors that have the most service and riders, scheduled recovery time
increased by 25% in order to account for the increasing travel time for congestion and keep service as reliable as
possible. Thus, congestion costs WeGo more to operate each mile of service even as it gets slower and slightly less
reliable, which can cause longer waits and frustration for its riders.
Another measure to gauge the intensity and extent of congestion throughout the region is based on the average
roadway travel speeds during the peak hour as a percentage of the expected free flow (non‐peak) speed. Segments
of roadway are defined as congested if it has a travel speed that is 30 percent slower at any time of day than
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expected during free flow conditions. For example, a segment with a free flow speed of 70 mph is defined as
congested if average travel speeds during the peak hour drop below 50 mph.
Based on the percent of free flow speeds, congestion is expected to extend from 1,900 miles to 2,800 miles of the
region’s federal‐aid roadways by 2045, impacting nearly half of the region’s network on a typical weekday. Between
now and 2045, the average travel speeds in the region are expected to decrease from 42 mph to 36 mph. For
interstates, the average travel speeds in the region are expected to decrease from 52 mph to 45 mph. On principal
arterials, the average travel speeds in the region are expected to decrease from 30 mph to 25 mph.
The following figures show average roadway travel speeds during the peak hour as a percentage of the expected
free flow (non‐peak) speed and the MPO’s analysis of recurring congestion on major roadways throughout the
region.
Figure 3-30. Roadway Travel Speeds, 2017 and 2045

Source: GNRC Regional Travel Demand Model
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Figure 3-31. Congested Routes, 2017 and 2045

Source: GNRC Regional Travel Demand Model

Figure 3-32. Area Congestion by Severity, 2017 and 2045

Source: GNRC Regional Travel Demand Model
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Regional Travel Times
Traffic congestion can have significant impacts to quality of life including longer travel times for commuters and
freight. Based on growth and development trends, longer commutes are in store between key destinations
between now and 2045. The figure below compares travel times for the quickest routing between destinations for
three separate time periods, 1) Google Maps routing for 11 p.m., present day; 2) Google Maps routing for present‐
day morning rush hour; 3) the MPO’s traffic model’s routing during morning rush hour in the year 2045.
Figure 3-33. Average Morning Rush Hour Travel Times between Regional Centers, 2020-2045
Average Weekday

Google Maps
@ 11 PM

Present-Day
Morning Rush
Hour*

Morning Rush
Hour Change by
2045*

Downtown Franklin to Nashville

30 minutes

73 minutes

26% longer

Downtown Franklin to Murfreesboro

45 minutes

54 minutes

62% longer

Downtown Gallatin to Nashville

40 minutes

99 minutes

20% longer

Downtown Lebanon to Gallatin

30 minutes

55 minutes

16% longer

Downtown Murfreesboro to Nashville

40 minutes

126 minutes

15% longer

Downtown Columbia to Cool Springs

40 minutes

91 minutes

40% longer

Mt. Juliet to Vanderbilt University

28 minutes

83 minutes

11% longer

Downtown Murfreesboro to Cool Springs

45 Minutes

80 minutes

81% longer

Downtown Nashville to Downtown Franklin

30 Minutes

53 minutes

44% longer

Downtown Springfield to Nashville
40 minutes
70 minutes
18% longer
Source: *MPO Travel Demand Model. Based on current transportation system. Morning Rush Hour is 7 to 9 A.M.

The following series of maps illustrate the changes in travel times from 2017 to 2045 one can expect when traveling
from parts of the region to downtown Nashville during the morning rush hour, 7 A.M to 9 A.M. (figure 5‐14). Figure
5‐15 illustrates the relationship between travel distance and drive times one can expect in the year 2045 from each
county seat during the morning rush hour.
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Figure 3-34. Travel Times to Downtown Nashville during AM Rush Hour, 2015 and 2045

Source: GNRC Regional Travel Demand Model

Figure 3-35. Travel Times From County Seats during AM Rush Hour, 2045

Source: GNRC Regional Travel Demand Model
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Pedestrian & Bicycle Level of Service
Many factors influence one’s decision to walk or bike when making a transportation choice. Many of these factors
have to do with the physical environment, which includes the presence of adequate walking and biking
accommodations. Various tools have been developed in recent years to assist engineers and planners in evaluating
the ability of roads to serve pedestrians and bicyclists. Similar to the vehicular Level of Service, there are models
that have been developed to evaluate the suitability of the roadway for walking and bicycling. The Level of Service
for walking and bicycling is based on the comfort level of the pedestrian and bicyclist on the roadway. Both the
Pedestrian Level of Service (PLOS) and the Bicycle Level of Service (BLOS) models were developed using input from
actual pedestrians and bicyclists on various roadway segments. There are various factors used to evaluate the
comfort level of the users which involve the roadway geometry, motor vehicles using the road, and the presence
and condition of pedestrian and bicycle facilities. In addition, the 2010 Highway Capacity Manual includes a
multimodal level of service (MMLOS) , comprised of four tools – two of which are the BLOS and PLOS, which
evaluates roadway level of service for all modes.

Pedestrian Level of Service
A Pedestrian Level of Service (PLOS) analysis was conducted for roadway segments inventoried in the Nashville
MPO based on the National Cooperative Highway Research Program (NCHRP) Report 616 on Multimodal Level of
Service Analysis for Urban Streets. A Pedestrian Level of Service (PLOS) analysis was conducted for roadway
segments inventoried in the Nashville MPO based on the National Cooperative Highway Research Program (NCHRP)
Report 616 on Multimodal Level of Service Analysis for Urban Streets. Pedestrian Level of Service (PLOS) is a
nationally‐used measure of user comfort level as a function of a road corridor’s geometry and traffic conditions. To
calculate PLOS is to assign a grade, A through F, to a portion of roadway. This grade is meant to correspond to the
perceived level of service that the roadway provides to pedestrians. The evaluation of pedestrian levels of service
involves the walking conditions within the shared roadway environment (e.g. sidewalk or path to the side of the
roadway) since pedestrians typically do not utilize the roadway unless there is no other option.
Figure 3-36. Pedestrian Level of Service by County

Source: ETRIMS, KCI

Bicycle Level of Service
Similar to the PLOS analysis, a Bicycle Level of Service (BLOS) model for the Nashville region was developed based
on NCHRP Report 616 for the analyses of the roadway segments inventoried in the Nashville MPO area. Bicycle
Level of Service (BLOS) is a nationally‐used measure of on‐road bicyclist comfort level as a function of a roadway's
geometry and traffic conditions. To calculate BLOS is to assign a grade, A through F, to a portion of roadway. This
grade is meant to correspond to the perceived level of service that the roadway provides to bicyclists. A BLOS model
for bicyclists incorporates “quality of service” by accounting for measures like comfort, safety, and ease of mobility.
Roadways with a better (lower) score are more attractive (and usually safer) for cyclists.
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Figure 3-37. Bicycle Level of Service by County

Source: ETRIMS, KCI

Figure 3-38. Summary of MPO Area Pedestrian and Bicycle Levels of Service

Source: ETRIMS, KCI Location of Pedestrian and Bicycle Levels of Service
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Source: TDOT E-TRIMS, GNRC Regional Bicycle and Pedestrian Study, 2020

Public Transit Performance
Nationally, public transportation ridership has been declining every year since 2014. In 2019, Americans took 9.9
billion trips on public transportation, compared to 10.6 billion trips in 2014. Regionally, after increasing ridership
from the early 2000s to 2010, ridership has been largely stagnant up until 2019. As a result of the pandemic,
ridership in 2020 has seem dramatic declines and remain slow to rebound. Still, overall ridership trends since 2004
have been impressive due to the influx of residents and jobs to the urban core, and the introduction of new
commuter services to connect suburban areas across the region.
Figure 3-39. Metropolitan area Transit Ridership Trends, 2000-2020
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Source: Local Agencies, FTA National Transit Database

As can be seen in the following table, nearly all of the agencies have increased ridership since 2001 or since they
were first created. As shown, commuter rail ridership has come close to tripling its ridership since its first year, and
the regional vanpool program continues to gain in popularity, providing more than nearly 200,000 rides per year.
Figure 3-40. MPO Area Transit Ridership by Agency and Type of Service, 2000-2019

Source: Local Agencies, FTA National Transit Database

Despite ridership gains in recent years, transit agencies across the area continue to offer relatively little service
when compared to peer regions across the region. In 2019, each transit agency, except for Nashville MTA provided
less than one hour per capita on the average weekday.
Figure 3-41. MPO Area Transit Service Hours per Capita by Agency, 2019
Service Hours
per Capita

Agency
Franklin Transit Authority
Murfreesboro Rover
Nashville MTA
Mid Cumberland HRA
Regional Transportation Authority

0.38
0.19
1.04
0.15
0.02
Source: Local Agencies, FTA National Transit Database

The 2015 State of the System reports for the Nashville MTA and RTA produced through the nMotion strategic
planning effort provides an overview of existing transit services and many additional performance measures. The
reports also offer an evaluation of how well current services match transit demand in the region. To date, some of
the challenges identified in the reports include:
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Service is limited, and schedules are not well‐suited for “typical” commuters. RTA commuter services typically
provide only two or three trips in each direction that serve a short window of work hours timed for state
employees’ schedules. Local services operate only during the daytime, and most operate only once an hour.
Express bus services are fast, but not fast enough. Most express routes make only one or two stops in outer
areas and then express to Nashville. However, they are stuck in the same traffic as automobiles to and from
Nashville, and then are slow within Nashville.
Park‐and‐ride lots are inconveniently located and difficult to find. Most park‐and‐ride lots are located at places
where an organization has agreed to share use of its lot, rather than at locations that would be most convenient
to users. Additionally, many park‐and‐ride lots provide no indication that they are park‐and‐ride lots, nor do
they provide any information on available services. This makes it difficult for people to learn that services are
available, and for first‐time riders to find it.
New types of services and connections are needed to meet demand and serve reverse commutes. The growth
that is occurring in Davidson County and the surrounding counties will create demand for all‐day regional
services as well as local services. As employment continues to grow in outer areas such as Brentwood and Cool
Springs, more Davidson County residents will begin to commute outward, creating demand for reverse
commute service. New types of high‐quality services along with connections to other modes will be needed to
support RTA services.
Nashville MTA provides small city service for an area that is no longer small. Nashville has grown from a small
city to a medium‐sized city. The area’s population and employment, and associated travel levels, have grown
much faster than Nashville MTA services.
Nashville MTA needs to catch up with the growth that has already occurred, as well as continue to expand at a
faster pace to keep up with projected growth. Nashville and the region will continue to grow rapidly—much
more rapidly than Nashville MTA will be able to expand service based on current funding. In addition to
population and employment growth in the region, the area’s demographics are also changing in ways that will
lead to transit demand increasing faster than population growth.
Service is not attractive to most residents. Because service coverage, service frequencies, and the hours and
days of service are limited, transit service is generally not convenient for residents and employees who have
other travel options. For those who rely on transit as their sole means of mobility, these limited travel options
restrict their access to economic opportunity.
More local funding is needed. While Metro Nashville has significantly increased its general fund spending on
public transportation, most cities with robust transit systems have identified dedicated funding sources. Transit
investment in the Nashville area is lower than in most of Nashville’s current peer cities. Currently, Nashville
MTA receives 50% of its funding from non‐federal sources, primarily from the Metropolitan Government of
Nashville‐Davidson County. To build a great transit system, additional funding will be needed for both capital
projects and ongoing operations.

Freight Movement
Along with population and job growth, the region is expected to see an increased demand for goods to serve the
growing market and for raw materials to feed manufacturing and supply chains. Moreover, the freight and logistics
industry itself is a critical component of the Nashville regional economy as the area benefits from the convergences
of three major U.S. Interstates, and easy access to national markets. In fact, the Nashville region occupies a strategic
location within North America. It is within 650 miles of half the U.S. population and sits at the nexus of major
highways and rail routes. This location has made the region a transportation hub for many industries, which have
produced enormous benefits to the many communities throughout the area.
Forecasting commodity growth is an important part of planning for future transportation needs across the region.
The following figure presents the anticipated tonnage of commodities between 2012 and 2040, reflecting an overall
growth of 92 percent over the next couple of decades.
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Figure 3-42. Commodities by Weight, Growth Forecasts, 2012 to 2040
Top Commodities
Gravel and Crushed Stone
Non‐Metallic Mineral Prods.
Coal
Gasoline and Aviation Turbine Fuel
Coal and Petroleum Products
Waste and Scrap
Other Prepared Foodstuffs, Fats and Oils
Other Agricultural Products
Natural Sands
Fuel Oils
Motor Vehicles and Parts
Articles of Base Metal
Non‐Metallic Minerals
Milled Grain Prod. and Bakery Prod.
All other commodities
Total

2012
19,026,517
7,497,131
5,724,330
3,801,290
3,390,012
3,357,683
3,338,737
3,124,533
2,180,983
1,651,676
1,641,308
1,371,630
1,170,651
1,058,651
19,089,785
77,424,917

2040
36,360,057
16,212,402
9,913,285
4,056,902
3,596,226
6,662,374
4,640,400
3,636,334
5,425,371
1,762,740
5,348,813
4,024,692
2,182,528
1,584,290
43,510,404
148,916,818

Total Growth
91%
116%
73%
7%
6%
98%
39%
16%
149%
7%
226%
193%
86%
50%
128%
92%

Source: MPO 2015 Regional Freight Study. TRANSEARCH Database

There were more than 270,000 daily truck trips across the region in 2010. These high truck volumes are a result of
the combination of long‐haul truck traffic that are moving through the region on one of the major U.S. Interstates
and a high number of local distribution and delivery trucks that also use interstates to connect from regional
distribution centers and production facilities to retail outlets. Major freight facilities such as truck terminals can
generate several hundred trucks per day. Similarly, warehouses and distribution centers can generate well over
100 trucks per day. The first two figures below illustrate the daily truck volumes on area roadways in 2010 and
2040, as well as the top 50 interstate and non‐interstate truck count locations throughout the region.
The final figure in this section identifies bridges with vertical or weight limitations that could impede the movement
of freight. Most trucks require a clearance of at least 13’ 6”. Deviations in truck height, particularly in the case of
oversize loads, will cause further routing restrictions. Should drivers ignore posted limits, they pose a risk to the
safety of the load, the bridge infrastructure, and the facility carried by that bridge. Similar to the vertical clearance
restrictions, the region has several bridges with posted weight limitations. Many of these bridges are well over 50
years old with an average age of 58 and would require significant investments to improve their condition to present
day design standards
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Figure 3-44. Major Roadway Truck Volumes, 2017 and 2045

Source: GNRC Regional Travel Demand Model

Figure 3-45. Top 50 Truck Count Locations

Source: TDOT E-TRIMS (2017)
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Figure 3-46. Bridge Height and Weight Truck Restrictions

Source: TDOT E-TRIMS (2017)
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Summary of Key Performance Measures
The following is an abbreviated list of measures that were used in the development of the RTP. Each are defined
below and are based on travel behavior on an average weekday across major roadways and transit systems in the
seven‐county area. Major roadways include those functionally classified as major collectors, arterials, or freeways.
Figure 3-47. Forecasted Changes in Key Regional Performance Measures, 2017 to 2045
Across the Seven-County Area, Average Weekday

2017

Change by 2045*

Number of People Residing within the Region

1.6M people

65% more

Number of Occupied Jobs across the Region

1.2M jobs

54% more

Total Daily Trips on Major Roadways per Day

4.9M trips

51% more

One-Way Trips per Capita each Day

3.06 trips

-9%

Total Vehicle Miles Traveled per Day

58M miles

33% more

Miles Traveled per Capita each Day

36.6 miles

19% fewer

Time Spent Traveling per Capita each Day

68 minutes

0% longer

Average Speed across all Major Roadways

42 mph

15% slower

Percent of Miles Traveled on Congested Route

38 percent

33% more

Percent of Freight Truck Travel on Congested Routes

41 percent

37% more

Daily Transit Ridership

30K rides

38% more

Source: GNRC Planning Models. *Based on current transportation system, with no additional capacity improvements.

As striking as some of these trends are, it is important to note that the 2045 scenario for which these transportation
performance measures are calculated is based on the assumption that no additional roadway or transit capacity is
provided between now and then. Once these measures are calculated with scheduled investments over the life of
the Plan, staff will be able to report on the anticipated impact of projects.
On a positive note, however, if transit capacity were to be expanded over the current services, ridership growth has
tremendous potential, particularly if services are built in dedicated lanes which allow buses or trains to maintain
travel speeds despite roadway traffic congestion. The 383 percent increase in transit ridership shown in the table
of performance measures is the anticipated increase in use of current services without improvement.
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Peer Comparisons
Peer comparisons allow a more complete understanding and a higher degree of appreciation for Middle
Tennessee’s challenges and opportunities. Given that transportation, and in particular traffic congestion, is such a
prominent national issue, there are numerous third‐party organizations that use publicly available data to rank and
track progress of the nation’s metropolitan areas. The most popular among these is the Texas Transportation
Institute (TTI), a national transportation research center based out of Texas A&M University. Each year, TTI releases
its Urban Mobility Report which includes rankings of America’s urbanized areas on metrics related to traffic
congestion. The last such report was release in 2019 and shows the following measures and rankings for the year
2017 for the Nashville Urbanized Area. While most of these measures are pretty straight forward, the Travel Time
Index is the ratio of travel time during rush hour to the travel time during off‐peak hours. For example, an index of
1.30 means that a trip that would normally take 20 minutes during off‐peak, would take 26 minutes during rush
hour.





U.S. Population Ranking: 39th most populated
Travel Time Index: 33rd worst
Annual Delay per Auto Commuter: 24th worst
Cost of Congestion per Auto Commuter: 20th worst

While the TTI focuses primarily on congestion‐induced travel delays, there is a growing recognition that travel time,
as a whole, is a truer measure of mobility. This measure is the full accounting of one’s time, regardless of whether
attributed to congestion or by longer distances between destinations. In fact, many groups like Transportation for
America and CEO’s for Cities argue that automobile congestion in and of itself is not necessarily a valuable measure
of mobility. Take for instance urban environments where traffic congestion may be severe, but trip distances are
very short or can be made by another mode of transportation not subjected to that congestion. In those cases,
delays caused by congestion are not as detrimental to overall mobility or accessibility. Conversely, longer distances
between destinations make travelers extremely vulnerable to congestion and fuel prices. Increases in either of
those variables can cost commuters dearly in terms of lost time or out‐of‐pocket expense. According to Texas
A&M’s Urban Mobility Report in 2019, the metropolitan area saw a 25% increase in congestion delay from 46 hours
of delay per commuter to 58 hours of delay per commuter in 2017. That is an increase of almost 4% a year, ranking
the area 24th worst in the nation.
In addition to these national reports, the MPO publishes Nashville Region’s Vital Signs each year in partnership with
the Nashville Area Chamber of Commerce. The report tracks Middle Tennessee against a select set of metro area
peers that represent economic competitors or serve as models for different approaches to growth and
development. Included in the report are key transportation indicators related to the availability (or supply) and
usage (or demand) of roadways and transit. Roadway supply is expressed in terms of lane miles per capita, and as
seen in figure 5‐2, is very high in Middle Tennessee when compared with peer regions across the U.S., while transit
service lags behind nearly all peers. This is not surprising considering Nashville has failed to keep up with peer
regions in expanding transit.
The demand side of transportation is often expressed in terms of vehicle miles traveled or VMT (for roadway users)
and passenger trips taken on public transportation. Compared with peer regions, Middle Tennesseans are on the
roadways for far greater distances. Transit usage per capita on the Nashville MTA system is slightly below average
compared to its peers –due largely to the lack of service options, a lack of funding, and the longer travel distances
between destinations in the area. Transportation is often associated with the concept of induced demand,
meaning, the more services are supplied, the more likely travelers are to use those services out of increased
convenience.
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Figure 3-48. Peer Comparison – Roadway Lane Miles per capita, 2019

Source: Highway Performance Monitoring System

Figure 3-49. Peer Comparison – Vehicle Miles Traveled per capita, 2019

Source: Highway Performance Monitoring System
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Figure 3-50. Peer Comparison – Transit Service Hours per capita, 2019

Source: National Transit Database

Figure 3-51. Peer Comparison – Transit (Bus & Rail) Trips per capita, 2019

Source: National Transit Database
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Figure 3-52. Peer Comparison – Transit Funding per capita, 2019

Source: National Transit Database
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