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C. EXISTING CONDITIONS
Situated in eastern Tennessee, the Knoxville Regional TPO planning area is approximately 2,677 square
miles in size and includes all of Knox County as well as parts of Anderson, Blount, Loudon, Roane, and
Sevier Counties. The purpose of this document is to provide an overview of the existing state of the region
and its multimodal transportation system. The report is organized to provide information on the expected
growth in the region, land use and development patterns, the roadway system, safety and crash history,
the active transportation system and users, public transportation systems, freight infrastructure and
commodity flows, and technology in transportation.

PROJECTED GROWTH, LAND USE, AND
DEVELOPMENT PATTERNS
This section describes the community structure of the Knoxville Regional TPO planning area, as it relates
to population and employment trends and forecasts as well as the current and future land use activities
within the Knoxville Regional TPO planning area.

Existing and Future Population
In 2018, the total population of the 6-county Knoxville region was just over 877,000, which represents
approximately 13.3% of the state’s population. By 2045, the Knoxville region is projected to see over
200,000 more residents, putting the total population of the region well over 1 million people. Table C-1
shows the expected increase in population from 2018 to 2045 by county. Based on 2018 estimates,
approximately 79% (693,463) of the region’s residents live within the TPO planning area. Figure C-2
illustrates the region’s population by Traffic Analysis Zone. (A Traffic Analysis Zone [TAZ] is a special area
that is delineated by state or local transportation officials for traffic related analysis. TAZs usually consist
of one or more census blocks, block groups, or tracts.) Figure C-2 illustrates the growth expected by
county.
Key demographic factors (Figure C-3) highlight several important regional population characteristics. The
population over the age of 65 is expected to double by 2045. In addition, approximately 5% of the region’s
households do not have access to a vehicle, and nearly 13% are below the poverty line. These
characteristics have implications for the way transportation services are provided throughout the region.
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Table C-1. Knoxville Region Population Projections (2018-2045)

2018
GEOGRAPHY

County

CHANGE
(2018-2045)

2045

TPO Area

County

TPO Area

County

TPO Area

76,482

51,189

82,896

56,475

6,414 (8%)

5,286 (10%)

BLOUNT

131,349

110,537

164,108

139,685

32,759 (25%)

29,148 (26%)

KNOX

465,289

465,289

570,352

570,688

105,063 (23%)

105,399 (23%)

LOUDON

53,054

37,618

69,028

49,746

15,974 (30%)

12,128 (32%)

ROANE

53,140

3,143

55,563

3,211

2,423 (5%)

68 (2%)

SEVIER

97,892

25,687

136,609

37,042

38,717 (40%)

11,355 (44%)

REGION

877,206

693,463

1,078,556

856,847

201,350 (23%)

163,384 (24%)

ANDERSON

Source: Woods & Poole, 2019, US Census
Figure C-1. Knoxville Region Population by Traffic Analysis Zone (2018)

Source: TDOT; INRIX
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Figure C-2. Historic and Projected Population (1970-2045)
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Figure C-3. Current and Projected Population Characteristics (2018, 2045)

Source: Woods & Poole, 2019, US Census
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Existing and Future Employment
In 2018, there were approximately 478,000 jobs in the 6-county Knoxville region, or approximately 18%
of the state’s employment. By 2045, the Knoxville region is projected to add approximately 181,000 more
jobs, a 38% increase. Table C-2 illustrates the projected increase in employment from 2018 to 2045. Figure
C-4 depicts the region’s current employment density across the region and the share of jobs by county.
Table C-2. Knoxville Region Employment Projection (2018-2045)

2018
GEOGRAPHY

COUNTY

CHANGE
(2018-2045)

2045

TPO AREA

COUNTY

TPO AREA

COUNTY

TPO AREA

ANDERSON

44,399

38,955

52,536

45,607

8,137 (18%)

6,652 (17%)

BLOUNT

59,662

56,406

84,839

81,063

25,177 (42%)

24,657 (44%)

276,450

276,450

383,318

383,318

106,868 (39%)

106,868 (39%)

LOUDON

19,993

17,730

26,507

23,657

6,514 (33%)

5,927 (33%)

ROANE

21,755

6,056

25,638

8,003

3,883 (18%)

1,947 (32%)

SEVIER

55,952

4,234

86,823

7,062

30,871 (55%)

2,828 (67%)

REGION

478,211

399,831

659,661

548,710

181,450 (38%)

148,879 (37%)

KNOX

Source: Bureau of Labor Statistics, Woods & Poole Economics 2019, Census Non-Employer Statistics
Figure C-4. Knoxville Region Employment Density (2018)

Source: Knoxville Regional TPO
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Jobs in the Knoxville region are classified into the four categories:
 Basic: Farm, Forestry, Fishing, Related Activities and Other, Mining, Construction, Utilities
 Industrial: Manufacturing, Wholesale Trade, Transportation and Warehousing
 Retail: Retail Trade, Accommodation and Food Services
 Service: Information, Finance and Insurance, Real Estate and Rental and Lease,
Professional and Technical Services, Management of Companies and Enterprises,
Administrative and Waste Services, Educational Services, Health Care and Social
Assistance, Arts, Entertainment, and Recreation, Accommodation and Food Services,
Other Services Except Public Administration, Government
Figure C-5 illustrates the breakout of jobs in the region by the four categories for 2018 and forecasts for
2045. Although each type of employment is expected to see an increase over the next 25 years, substantial
increases are expected in the retail and service sectors.
Figure C-5. Employment by Sector in Knoxville Region (2018, 2045)

Source: Knoxville Regional TPO; Woods & Poole, 2019; NAICS

Within the Knoxville region, there are several large employers that draw their workforce from across the
region. Current data shows that, while Knox County is home to about 58% of jobs in the region, the
surrounding counties also contribute significantly to the economy. Data on commuting patterns indicates
that the region’s counties are dependent on each other when it comes to job opportunities. Table C-3
summarizes commuting patterns between the counties in the Knoxville region in the form of an origindestination matrix. Note that residents of the region who commute to counties outside the 6-county
Knoxville region are not shown here.
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Table C-3. Knoxville Region Commuting Patterns (2017)

EMPLOYMENT LOCATION
RESIDENT LOCATION

ANDERSON

BLOUNT

KNOX

LOUDON

ROANE

SEVIER

ANDERSON

11,822

996

11,064

350

2,043

478

BLOUNT

1,429

23,924

18,292

1,271

485

1,983

KNOX

13,379

10,942

134,574

2,647

3,788

4,979

LOUDON

1,175

1,527

6,592

5,607

738

207

ROANE

3,187

633

4,899

1,005

6,320

222

SEVIER

393

1,680

8,287

150

133

25,033

Source: 2017 Longitudinal Employer-Household Dynamics (LEHD)

Existing Land Use
Land use planning and policy help guide growth

Figure C-6. Land Uses in the Knoxville Region (2019)

and development. While zoning regulations
define what is currently allowed on specific
properties, land use policy looks into the future
and describes desired development patterns.
Land use is inherently linked to transportation
and affects how residents in the region travel.
Property data for Anderson, Blount, Loudon,
Roane, and Sevier Counties was obtained from
the IMPACT CAMA system created by the Tennessee Office of the Comptroller, which classifies land uses
into general categories such as single-family dwellings and agricultural land. Land uses for Knox County,
which has its own classification system, were reclassified into the IMPACT CAMA land use categories
shown in Figure C-6 for purposes of providing a regional overview.
Within the counties that make up the Knoxville region, almost 40% of the land is used for single-family
residential homes that each have 5 acres or more of land (SFR ≥ 5 acres in Figure C-6). The second highest
land use in the region is public land, a significant portion of which is the Great Smoky Mountains National
Park stretching along the southeastern border of Blount and Sevier Counties.
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Recent Changes
Since Mobility Plan 2040 was initiated in 2015, the Knoxville region has continued to see steady growth in
all six counties. In Knox County alone, 9,594 building permits have been issued since 2014. Of these, 22%
were for new residential construction. The heat map in Figure C-8 shows areas within the county that had
the densest concentration of building permits issued. High-density clusters of construction are seen near
Karns, Farragut, and downtown Knoxville.
Regional employment growth has fueled population increases. In 2018, Scapa Healthcare moved to Knox
County, bringing 150 jobs. DENSO Robotics and Manufacturing is the fourth largest employer in the region
with approximately 4,100 employees in Maryville. In 2017, the company announced an expansion that
brought 1,000 new jobs to Blount County. Increases in job opportunities and residential growth across the
region have placed greater demands on all types of public infrastructure, including transportation
systems.
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Figure C-7. Land Uses in the Knoxville Regional TPO Area (2019)

Source: Knoxville-Knox County Planning; Tennessee Comptroller of the Treasury
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Figure C-8. Knox County Building Permit History (2014-2019)

Source: Knoxville-Knox County Planning
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ROADWAY SYSTEM
Existing Roadway System
Within the Knoxville TPO planning area, there are over 5,500 miles of roadways. Roadways are organized
by functional classification based on their role in the overall system. Some roadways, like interstates and
arterials, emphasize mobility and longer trips, while others, like local streets, help people access
neighborhood destinations. Functional classification also differentiates between roadways considered
urban or rural. Within the TPO area, approximately 87% of roadways are classified as urban facilities. Table
C-4 shows the breakdown of mileage by functional classification within the Knoxville TPO area.
Table C-4. Mileage of Roadways by Functional Classification (2019)

FUNCTIONAL CLASSIFICATION

RURAL

Interstate

16.5

Other Principal Arterials

13.6

Minor Arterials

16.5

Major Collector

51.04

Minor Collector

109.4

Local

498.4
Total Rural Roadways

URBAN

MILES OF ROADWAY

705.4

Interstate

76.3

Other Freeways/Expressways

7.5

Other Principal Arterials

226.2

Arterials

350.4

Major Collectors

228.3

Minor Collectors

419.1
3,503.5

Local
Total Urban Roadways

4811.3

TOTAL TPO AREA

5,516.7

Source: TDOT

MOBILITYPLAN2045 | C-11

Existing Roadway Operations
The Tennessee Department of Transportation (TDOT) collects traffic volume data on most major roadways
within the region. This data is reported as Annual Average Daily Traffic, or AADT, and depicts the number
of motor vehicles that travel on any roadway during an average day of the year. While traffic volumes are
one indication of roadway utilization, comparing the demand for a facility with roadway capacity provides
a picture of facility usage. Anonymous data from devices with GPS (like smart phones, watches, etc.) can
be used to see where drivers experience delays on the roadway system. This data, purchased from INRIX,
was used to examine roadway congestion across the Knoxville region by looking at the average speeds
experienced during 15-minute periods throughout weekdays in September of 2018. This allows for the
identification of local AM and PM peak periods and examination of their severity.
As shown in Figure C-9 and Figure C-10, many of the TPO roadways experience some amount of delay
during the AM peak (from 7 to 9 am) and the PM peak (from 4 to 6 PM). The color scales in these maps
represent a ”percent of congestion,” which compares how fast vehicles are actually traveling compared
to the speed limit. Lower percentages indicate that vehicles on a roadway are experiencing heavier
congestion and incurring more delay in their trips.
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Figure C-9. Morning Peak Congestion (2018)

Source: INRIX 2018
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Figure C-10. Afternoon Peak Congestion (2018)

Source: INRIX 2018
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In addition to identifying congestion levels, INRIX data provides the ability to identify the specific
locations where congestion begins to build. These locations, referred to as bottlenecks, are where
speeds on a roadway segment drop to 65% or below of the free flow speed and cause at least two
minutes of delay to motorists. A bottleneck is considered ”cleared” when speeds return to 75% of the
free flow speed. According to the INRIX data for September 2018, there were 433 bottlenecks identified
on roadways in the TPO area. These bottlenecks are characterized by their relative impact, how long
they last (duration), how far they impact (spatial length), and how often they occur (frequency). Table
C-5 summarizes the top five bottleneck locations based on the combined impact of these three factors.
Figure C-11 depicts where those bottlenecks are located within the Knoxville Regional TPO planning
area. The top bottleneck locations in the Knoxville Regional TPO planning area are all on the interstate
system.
Table C-5. Top 5 Bottleneck Locations in Knoxville Regional TPO Planning Area (2018)

LOCATION DESCRIPTION

AVERAGE
DURATION

AVERAGE
LENGTH

NUMBER OF
OCCURRENCES

1

I-40 Westbound
Exit 385 to I-75/I-640

66 minutes

3.2 miles

49 per month

2

I-40 Eastbound
Exit 379 to Bridgewater, Walker
Springs, and Gallaher View Roads

55 minutes

3.9 miles

24 per month

3

I-40 Westbound
Exit 373 at Campbell Station Road

62 minutes

4.3 miles

14 per month

4

I-40 Westbound / I-75 South
Interchange

89 minutes

7.3 miles

5 per month

5

I-40 Eastbound / I-75 Northbound
Interchange

22 minutes

3.0 miles

36 per month

Source: INRIX 2018
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Figure C-11. Top Bottleneck Locations in Knoxville Regional TPO Planning Area (2018)

Source: INRIX 2018
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Recent Changes
There have been significant changes made to the roadway system since the development of the Knoxville
Regional TPO’s Mobility Plan 2040. Though Mobility Plan 2040 was adopted in 2017, it did not account for
new revenues made available through the Improving Manufacturing, Public Roads and Opportunities for
a Vibrant Economy Act, or IMPROVE Act, which became Tennessee law in 2017. Using revenues from
various tax increases, including diesel and gasoline, the IMPROVE Act laid out a list of projects for the
Tennessee Department of Transportation to construct over the next 15 years. Within the Knoxville
Regional TPO planning area, there were 37 roadway projects identified in the 2017 IMPROVE Act, as
shown in Figure C-12.
Figure C-12. Knoxville Regional TPO Improve Act Projects (2019)

Source: TDOT

In addition to the IMPROVE Act projects, the Knoxville Regional TPO has updated their Transportation
Improvement Program (TIP), which covers the federal fiscal years of 2020 – 2023. The Knoxville Regional
TPO planning area has 79 projects in the current TIP, as shown in Figure C-13. In addition to federal funding
sources and projects, there are state-led planning efforts that include the Knoxville Regional TPO area.
Two of these efforts are the I-75 and the I-40/I-81 Interstate Corridor Studies, which take a multimodal
approach to identifying deficiencies on the interstates and make recommendations related to safety,
operations, congestion, freight, and other issues.
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Figure C-13. Knoxville Regional TPO TIP Projects (2018)

Source: Knoxville Regional TPO

Roadway Safety
Safety is a top priority in planning for all roadway users. In addition to obstructing roadways and causing
delays, crashes can result in severe injuries or the irreplaceable loss of life. Between 2015 and 2019, there
were approximately 95,000 crashes in the Knoxville Regional TPO area. Figure C-14 illustrates the crash
rate for various roadway segments. These rates take into account the number of crashes that occur each
year as well as the number of vehicles traveling along the roadways. Crash rates in the TPO are highest
among the primary arterial routes through Knox County, such as US-11 (Kingston Pike), SR-131 (Lovell
Road), and SR-9 (Clinton Highway). Approximately 70% of roadway crashes from 2015-2019 occurred
within cities inside the TPO boundary, such as Knoxville and Maryville, likely due to their concentration of
population and employment.
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Figure C-14. Crash Rates within the Knoxville Regional TPO (2015-2019)

Source: TDOT

While crash rates describe the frequency of crashes on roadways, crash severity data points to locations
where more people are killed and seriously injured. Within the TPO area, 25% of crashes in rural areas
resulted in a fatality or injury while 18% of crashes in urban areas resulted in a fatality or injury.
Throughout the six counties that make up the Knoxville TPO, there were 565 crashes that resulted in 585
fatalities in the past five years. Of the total fatal crashes, 407 occurred within the TPO region, shown in
Figure C-15.
Figure C-15. Fatal Crashes within the Knoxville Regional TPO (2015-2019)

Source: TDOT
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Knox County, with its higher concentration of jobs and

Figure C-16. Crashes in Knox County (2015-2019)

population, has the largest number of severe crashes in
the TPO area. The number of crashes resulting in one or
more serious injuries in Knox County has decreased 38%
over the past five years to 321 incidents in 2019. The
number of crashes resulting in a fatality has remained
generally the same, with approximately 50 occurring in
Knox county each year. Though the vast majority of Knox
County’s roadways are local, most crashes (47%) occur on
arterial roadways, due to higher speeds and volumes.
The TPO takes seriously its role in reducing the number of
fatal and serious injury crashes in our region.

This

commitment is demonstrated through the ranking of projects for this plan, which awards additional points
to projects that improve safety, that provide multimodal facilities, and for areas with disadvantaged
populations.
In addition to the analysis above, additional safety priorities are outlined in Tennessee’s Strategic Highway
Safety Plan (SHSP). Updated in 2020, the SHSP is a
cooperative effort between TDOT, the Tennessee

Source: TDOT

Department of Safety and Homeland Security, the Federal Highway Administration (FHWA), and the
Federal Motor Carrier Safety Administration (FMCSA) that identifies crash trends and strategies to
mitigate safety concerns across the state. Crash data on fatalities and serious injuries is collected from
both state and national sources, which link back to federal safety performance measures and identify 16
contributing factors to these crashes. Table C-6 documents the factors and the resulting number of
fatalities associated with each from 2014-2018 in the six-county Knoxville region. As the table shows, fatal
crashes often involve multiple factors. Of note, data on fatalities resulting from secondary crashes and
train-vehicle crashes was not readily available at the county level even though these are crash types
tracked in the SHSP.
Using statewide crash data, the SHSP is intended to reduce the number of fatalities and serious injuries in
Tennessee with a strategic focus on the aforementioned contributing factors which are categorized in the
following six emphasis areas: data collection and analysis, driver behavior, infrastructure improvements,
vulnerable roadway users, operational improvements, and motor carrier safety. These emphasis areas are
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the foundation for mitigation strategies. Based on crash trends shown in Table C-6 and the mitigation
strategies identified in the SHSP, the Knoxville region could potentially benefit from TDOT’s Road Safety
Audit (RSA) and Local Road Safety Initiative (LRSI) programs to reduce fatalities resulting from lane and
road departures and address geometric and signage deficiencies. In addition, educational and advocacy
initiatives can be utilized to increase seatbelt usage and reduce impaired driving incidents.
Table C-6. Fatalities by Contributing Factor in Six-County Knoxville Region (2014-2018)

CONTRIBUTING FACTORS

2014

2015

2016

2017

2018

TOTAL

ALL FATAL CRASHES

135

120

139

128

127

649

IMPAIRED DRIVING

39

32

24

31

32

158

LARGE TRUCK

9

6

12

11

8

46

SPEEDING /AGGRESSIVE DRIVING

31

23

29

24

23

130

ROADWAY DEPARTURE

88

80

83

84

77

412

INTERSECTION RELATED

15

19

26

16

30

106

MOTORCYCLIST

14

17

24

18

20

93

PEDESTRIAN

15

11

14

17

12

69

BICYCLIST

0

0

1

5

2

8

UNRESTRAINED OCCUPANTS

51

42

37

31

26

187

SENIORS (65+)

30

29

29

31

41

160

TEEN DRIVERS (13-19)

19

10

20

8

19

76

INATTENTIVE, DISTRACTED, AND
DROWSY DRIVERS

11

11

9

3

7

41

WORK ZONE

1

4

1

1

3

10

Source: Fatality Analysis Reporting System (FARS)
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ACTIVE TRANSPORTATION
Existing Active Transportation System
Facilities for pedestrians and bicyclists are present throughout the region and have been expanding over
the past five years. Sidewalks are present in most urban areas, with many jurisdictions having some
bikeways and greenways. (Bikeways include a number of different facility types, including signed on-street
routes, paved shoulders, bike lanes, buffered bike lanes, and separated bike lanes.) Figure C-17 shows
where active transportation facilities are located throughout the region.
Figure C-17. Active Transportation Facilities in the Knoxville TPO Region (2019)

Source: Knox County GIS, 2019 TDOT ETRIMS
Table C-7.Regional Bicycle and Greenway Facilities Inventory (2020)

COUNTY

BIKEWAYS

GREENWAYS

ANDERSON

8 miles

9 miles

BLOUNT

4 miles

27 miles

KNOX

61 miles

73 miles

LOUDON

--

2 miles

ROANE

--

4 miles

SEVIER

--

13 miles

73 miles

128 miles

TOTAL REGION
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Source: Knox County GIS, TDOT

During the planning process for Mobility 2040, plan participants highlighted the need for additional
sidewalks, greenways, and bikeways as a funding priority. Since that plan was adopted, significant
increases in bicycle and pedestrian facilities have been made in the TPO’s six counties.
The TPO regularly provides funding to projects that include sidewalks, greenways, and bikeways, either as
part of larger projects or as stand-alone active transportation projects, to increase the availability of
walking and bicycling as safe modes of transportation. Local policies and investment are crucial to this
effort as well, and TPO staff encourages local policies that require active transportation facilities with new
development and redevelopment. Table C-7 includes an inventory of bikeways and greenways by county.
Table C-8 shows the miles of sidewalk by jurisdiction in the TPO area as well as those miles outside the
TPO area but in the 6-county region. In addition, this table highlights the ratio of sidewalk miles to
centerline miles of roadway, showing the relative proportion of infrastructure in each jurisdiction.
Greenway systems have experienced strong growth in the Knoxville Regional TPO area, with 128 miles of
greenways now available. Since 2015, 49 miles of bikeways have been added, bringing the regional total
to 73 miles in the six counties.
Table C-8. Sidewalk Mileage by Jurisdiction (2020)

TPO
DESIGNATION

COUNTY

SIDEWALK
MILES

ROADWAY
MILES

SIDEWALK/ROAD
RATIO

Blount

38.6

118.6

0.33

Clinton

Anderson

22.0

86.6

0.25

Farragut

Knox

75.5

148.9

0.51

Blount

0.4

18.2

0.02

Knox

412.8

1,134.4

0.36

Lenoir City

Loudon

16.5

78.0

0.21

Loudon

Loudon

12.5

68.2

0.18

Louisville

Blount

0.1

49.2

0.00

Maryville

Blount

68.8

188.8

0.36

Oak Ridge

Anderson/Roane

121.3

246.6

0.49

Anderson

2.7

36.7

0.07

Rockford

Blount

0.4

14.4

0.03

Sevierville

Sevier

-

4.3

-

149.0

3,313.6

0.04

920.5

5,506.5

0.17

JURISDICTION
Alcoa

Friendsville
Knoxville

Inside
TPO Area

Oliver Springs

Unincorporated All
Total
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Table C-8. Sidewalk Mileage by Jurisdiction (2020) (cont.)

TPO
DESIGNATION JURISDICTION

COUNTY

SIDEWALK
MILES

ROADWAY
MILES

SIDEWALK/ROAD
RATIO

Gatlinburg

Sevier

16.9

107.4

0.16

Greenback

Loudon

0.2

17.9

0.01

Harriman

Roane

20.3

80.9

0.25

Kingston

Roane

10.3

65.4

0.16

Anderson

2.0

26.0

0.08

Philadelphia

Loudon

-

10.2

-

Pigeon Forge

Sevier

38.2

94.0

0.41

Pittman Center

Sevier

0.0

25.1

0.00

Rockwood

Roane

15.8

62.1

0.25

Rocky Top

Anderson

5.1

18.3

0.28

Sevierville

Sevier

56.6

158.6

0.36

Townsend

Blount

2.4

11.4

0.21

3.5

2,601.4

0.00

171.2

3,278.7

0.05

Norris
Outside
TPO Area

Unincorporated All
Total
Source: TDOT

Facility Accessibility
The Americans with Disabilities Act (ADA) became law in 1990. Public entities with 50 or more employees
are required to develop a transition plan describing how they will come into full compliance with the ADA.
Despite the fact that the ADA has been the law for 30 years, many governments created transition plans
only recently, out of concern for losing federal and state transportation funding.
ADA transition plans are relevant to transportation planning because they often include an inventory of
sidewalks, trails, traffic signals, buses, and other transportation facilities, with information about whether
these items are accessible to people with disabilities. The accessibility of pedestrian facilities and public
transit is especially important because people with disabilities who are under 65 are more likely to rely on
these forms of transportation. Table C-9 includes information about ADA transition plans in the Knoxville
region.
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Table C-9. Status of ADA Transition Plans

LOCAL GOVERNMENT

STATUS OF ADA
TRANSITION PLAN

DOES THE PLAN ASSESS PEDESTRIAN FACILITIES
FOR ACCESSIBILITY?

CITY OF ALCOA

Complete

Yes

ANDERSON COUNTY

Complete

Not applicable; no sidewalks or greenways in
unincorporated Anderson County

BLOUNT COUNTY

Complete

Not applicable; all sidewalks and greenways in
unincorporated Blount County are covered under
maintenance agreements with incorporated areas

CITY OF CLINTON

Complete

Yes

TOWN OF FARRAGUT

Complete

Yes

KNOX COUNTY

Complete

Yes

CITY OF KNOXVILLE

Complete

No

LENOIR CITY

Complete

Yes

CITY OF LOUDON

Complete

Yes

LOUDON COUNTY

Complete

Yes

MARYVILLE

Complete

Yes

OAK RIDGE

Complete

Yes

SEVIER COUNTY

Complete

Not applicable; no sidewalks or greenways in
unincorporated Sevier County

CITY OF SEVIERVILLE

Complete

Yes

Active Transportation Safety
Across the U.S. and within the Knoxville region, people who are walking, bicycling, and rolling are more
vulnerable to injury and death compared with people traveling by motor vehicle. For this reason, the TPO
has created a database and public map of traffic crashes involving people walking and bicycling in the
Knoxville Region. The goal of building the database is to better understand patterns where these types of
crashes are occurring, and the factors that contribute to them, so that the number and severity of crashes
can be reduced through engineering, education, and other interventions. Making streets and roads safer
for people walking and bicycling also tends to make them safer for drivers as well. This dataset is based
on reports made to police of crashes involving a motor vehicle. The number of crashes reported to police
is likely just a fraction of actual traffic crashes involving people walking or bicycling. An online survey
conducted by Bike Walk Knoxville in 2019 found that for every pedestrian or bicycle traffic crash reported
to police one additional crash went unreported and 30 near-miss incidents occurred.
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Since 2015, 911 vehicular crashes involving a bicyclist or pedestrian occurred in the six-county region,
most of which happened within the Knoxville Regional TPO area. Figure C-18 shows the location of these
crashes in the TPO Region. Overall, there have been 274 vehicular crashes involving bicyclists and 637
vehicular crashes involving pedestrians since 2015. Figure C-19 illustrates the annual trends in nonmotorized crashes.
Figure C-18. Bicycle and Pedestrian Crashes within the Knoxville TPO Region (2015-2019)

Source: TDOT
Figure C-19. Regional Trends in Bicycle and Pedestrian Crashes (2012-2018)

Source: Knoxville Regional TPO
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Approximately 23% of pedestrian crashes and 20% of bike crashes in the six-county region result in serious
injuries. Figure C-20 shows all bike and pedestrian fatalities in the region since 2015. Figure C-21 illustrates
trends for fatal and severe crashes involving pedestrians and cyclists in recent years.
Figure C-20. Bike and Pedestrian Fatalities in the Knoxville TPO Region (2015-2019)

Source: TDOT
Figure C-21. Regional Trends in Fatal and Severe Injury Bicycle and Pedestrian Crashes

Source: Knoxville Regional TPO
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Within the TPO itself, approximately 80% of bike and pedestrian crashes occur within incorporated areas,
yet the crashes in unincorporated areas tend to be more severe. Figure C-22 highlights crash severity by
location in greater detail, and Figure C-23 shows the total number of bicycle and pedestrian crashes
normalized by population in the region.
Figure C-22. Severity of Bike and Pedestrian Crashes in the Knoxville Regional TPO Area (2015-2019)

Source: TDOT
Figure C-23. Annual Pedestrian and Bicycle Crashes per 10,000 Population (2012 - June 2019)

Source: Knoxville Regional TPO

MOBILITYPLAN2045 | C-28

Active Transportation System Use
There is no consensus across the U.S. for the best way to measure the number of people walking, bicycling
and using other modes of active transportation. Cities, MPOs and states are using many different
methodologies to capture this information, while innovations in technology are creating new possibilities
every day. Recent innovations include the use of cameras that can distinguish among people using various
active modes, as well as the use of GPS data from mobile devices to estimate the number of people using
active transportation in a given geography.
For many years the TPO has collected data on active transportation manually and has also made some use
of automated technology to count users on various greenways around the region. The resulting data has
been used sporadically, and the TPO is evaluating these programs to determine the best way to gather
data that is meaningful to the transportation planning process.

Active Transportation Programs
The TPO has partnered with multiple agencies and groups in recent years to create programs that expand
safety and access for people walking and bicycling. While roadway design plays a pivotal role in pedestrian
and bicycle safety, education and enforcement initiatives encourage safe travel behavior across all modes.

Educational Programs
TPO staff and community volunteers work with high schools in the region to offer training on driving safety
around people walking and bicycling. As some schools phase out traditional driver’s education programs,
this curriculum is being offered through wellness classes and private driving schools.
Since 2016, the TPO has partnered with other agencies to organize the Active Knox Speaker Series. As of
December 2020, the series has hosted 13 speakers from across the U.S., plus two additional series
featuring local panels. The topics have covered various aspects of walkability and active living, and the
goal of the series is to educate community members and decision-makers on the key components of
walkability and sustainable development. The series is primarily funded by a grant from the Tennessee
Department of Health, with additional local sponsors.
The TPO has also helped to have community volunteers trained as League Certified Instructors (LCI)
through the League of American Bicyclists to offer quality bike education in the region. The LCI programs
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typically include bicycle rodeos, which educate children on the basics of safe riding, and classes for adults,
which focus on safe bike commuting practices.

Safety Initiatives
Other recent programs have centered around building partnerships to advance specific issues related to
pedestrian and bicycle safety. In recent years, the TPO has applied for and received technical assistance
for the following projects:
 The Walkability Action Institute: The Walkability Action Institute is sponsored by the National
Association of Chronic Disease Directors, part of the Centers for Disease Control and Prevention
(CDC). In 2016, the team focused on revising local zoning ordinances in Knoxville to enhance
walkability.
 The Complete Streets Consortium Series: Teams from Knoxville, Chattanooga and Nashville
received technical assistance from Smart Growth America in 2017-18. The Knoxville team
focused on the North Broadway corridor, and the team continues to coordinate the various
projects in the vicinity of Broadway.
 The Road to Zero Coalition: A team led by TPO staff received technical assistance in 2019 from
America Walks, with a focus on getting to zero pedestrian fatalities. The team identified three
action items related to expanding and sharing crash data and began implementation in late
2019. One of the action items was coordinating the joint review of fatal traffic crashes.

Joint Fatal Crash Review
The TPO organized the first joint fatal crash review in February of 2019 and has since held them every six
months. The goal is to discuss fatal traffic crashes in Knox County and share relevant information among
law enforcement, engineering, planning, and public health officials. Initial reviews were separately with
the Knoxville Police Department and the Knox County Sheriff’s Office, but subsequent reviews have
involved both agencies, along with the Tennessee Highway Patrol. Other participating agencies include
the Knox County Health Department, the Knox County Medical Examiner, and engineering staff from
Knoxville, Knox County and Farragut. The City of Maryville holds a similar joint review of serious traffic
crashes between law enforcement and engineering staff.
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Law Enforcement Training
The TPO partnered with the Federal Highway Administration in 2019 to host a training for local law
enforcement officers and engineering staff on sharing information in order to prevent fatal and serious
injury crashes. The trainer was a FHWA staff member and former law enforcement officer. The training
focused on empowering law enforcement officers who handle traffic crashes to recognize and speak up
about unsafe road conditions with the goal of preventing serious crashes. Seventeen officers from 13
agencies participated, along with four engineers from local governments.

Proactive Enforcement of the 3-Foot Law
At the urging of Bike Walk Knoxville, the Knoxville Police Department began a program of proactive
enforcement of the 3-foot safe passing law in 2018. TPO staff participated in the planning of the
enforcement program and assisted with community engagement throughout the initial enforcement
phase. State law and Knoxville ordinance both require that drivers give bicyclists at least 3 feet of space
when passing them. Additional enforcement equipment was paid with funding from the National Highway
Traffic Safety Administration, which is studying the effects of enforcement on driver passing distance.
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PUBLIC TRANSIT
Within the Knoxville Regional TPO planning area there are a variety of public transportation and transit
services that serve the community. These agencies include Knoxville Area Transit (KAT), the East
Tennessee Human Resource Agency (ETHRA), and the Knox County Community Action Committee (CAC)
Transit. Figure C-24 shows the service areas of these providers in the TPO area. The University of
Tennessee, located in Knoxville, also has an on-campus fixed route system but does not utilize FTA
funding.
Figure C-24. Existing Transit Service Areas (2020)

Source: Knoxville Regional TPO

Knoxville Area Transit
KAT is the largest provider of public transit in the TPO planning area, serving the urban area of Knoxville.
KAT provides fixed-route bus service, downtown trolley circulators, and door-to-door paratransit
service. The KAT system consists of 23 routes with 1,000 bus stops and offers many different types of
fares from single ride passes to 30-day unlimited passes. Figure C-25 illustrates the annual ridership for
KAT from 2014 through 2018 based on the National Transit Database (NTD) reports. According to the
data, there were nearly 2.7 million riders in 2018.
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Figure C-25. Knoxville Area Transit Annual Ridership Data (2014-2018)

Source: National Transit Database (2014-2018)

East Tennessee Human Resource Agency
ETHRA provides transit services for 16 counties in the region, including the six counties that are part of
the Knoxville Regional TPO. ETHRA provides demand response services, where vehicles typically pick up
and drop off passengers in locations according to passenger needs. Figure C-26 illustrates the annual
ridership for ETHRA services from 2014 to 2018 based on the National Transit Database (NTD) reports.
ETHRA provided service for over 286,000 residents across the 16-county service area, which is a 3.5%
increase in annual ridership from 2014.
Figure C-26. ETHRA Annual Ridership Data (2014-2018)

Source: National Transit Database (2014-2018)

Knox County Community Action Committee Transit
The Knox County CAC Transit is a demand-response transit service that provides transportation services
to those in Knox County outside the Knoxville city limits, as well as those in Knoxville who are outside of
the KAT service area. Knox County CAC Transit provides transportation service Monday through Saturday
from 5 a.m. to 9 p.m. Figure C-27 illustrates the annual ridership for Knox County CAC Transit from 2014
to 2018.
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Figure C-27. Knox County CAC Transit Annual Ridership Data (2014-2018)

Source: National Transit Database (2014-2018)

Recent Changes
As mentioned previously, the IMPROVE Act was passed in 2017 and provides additional funding for
transportation investments with a focus on roadway projects. However, the legislation also has provisions
related to transit funding. TDOT uses this funding source, in addition to the FTA capital grant programs,
to administer public transit capital funding through a competitive grant process conducted each year. The
IMPROVE Act also allows the state’s largest urban areas, including Knoxville, to create dedicated transit
funding through local referendum.
In addition to new funding opportunities, the TPO updated its Human Services Transportation
Coordination Plan in December of 2020. The plan takes a comprehensive look at the existing transit
services provided in the region with the goal of prioritizing certain projects to meet the mobility needs of
residents, specifically residents with disabilities, seniors, and low-income households.
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FREIGHT INFRASTRUCTURE AND COMMODITY
FLOWS
Freight plays a key role in the Knoxville region’s economy through five primary modes: highway, rail,
water, air, and pipeline. To analyze the movement of freight in the region, TRANSEARCH data for 2016
was used to assess both the tonnage and value of commodities that are imported to and exported from
the six-county Knoxville region.

Multimodal Freight Systems
Highway
The transportation system in the Knoxville Regional TPO area has approximately 5,500 miles of roadways,
including over 90 miles on the interstate system. In addition to interstates, there are a number of
roadways that are designated as part of the National Highway Freight Network (NHFN). The NHFN was
established with the federal FAST Act in 2016 as a means of strategically directing federal resources and
policies toward maintenance and performance of the freight transportation system. The Federal Highway
Administration divides the NHFN into four roadway classifications: Primary Highway Freight System, Other
Non-PHFS Interstates, Critical Urban Freight Corridors, and Critical Rural Freight Corridors. Within the TPO
planning area there are 115 miles of these federally designated freight facilities as shown in Figure C-28.
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Figure C-28. National Highway Freight Network in the Knoxville TPO Area (2020)

Source: FHWA

Rail
Within the Knoxville region there are 530 miles of railroad that are used by various rail companies for
transporting freight in and out of the region. There are two Class I rail lines located in the region, Norfolk
Southern Railway and CSX Transportation. The Norfolk Southern Railway is a rail network encompassing
approximately 36,100 track miles in 22 states and serving 43 ports and major markets throughout the
eastern United States. The rail lines in the Knoxville region form part of the Crescent Corridor line that
Norfolk Southern operates. In Tennessee, the Crescent Corridor connects Bristol to Chattanooga, through
Knoxville. Inside of Knoxville, the Knoxville & Holston River Railroad (KXHR) serves the urban core,
operating 22 miles near Interstates 40 and 75. An interchange with Norfolk Southern allows the KXHR to
transport freight items nationally. Additionally, the KXHR is occasionally used as a passenger train for
special events.
CSX Transportation is a network encompassing nearly 36,800 miles in 23 states and serving 70 ports, also
in the eastern U.S. with a large presence in Tennessee. Two of their major networks cross the state, the
Southeastern Corridor and the Coal Network. CSX Transportation owns the most rail mileage in Tennessee
with coverage in east, middle, and west Tennessee and serves all the state’s major cities directly. Figure
C-29 illustrates the rail system that runs through the Knoxville Regional TPO planning area in conjunction
with industries designated as ”rail-dependent” based on NAICS code. These include businesses that are
directly related to line haul railroads and their supporting activities.
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Figure C-29. Railroad Network in the Knoxville TPO Area (2020)

Source: Infogroup

Water
Although water freight makes up the smallest portion of freight transport in East Tennessee, it plays a
critical role in East Tennessee’s economy and industrial growth. There are 401 miles of navigable
waterways along the Tennessee River, supporting the transport of goods to and from the TPO planning
area. The Fort Loudoun Lock in Lenoir City is one of five locks along the eastern segment of the Tennessee
River.

Aviation
The Knoxville region has 23 airports across the six counties, two of which are in the TPO’s planning area:
the McGhee Tyson Airport and the Knoxville Downtown Island Airport. McGhee Tyson, a public and
military airport located in Alcoa, is the only airport that provides freight services for the TPO planning
area. Owned by the Metropolitan Knoxville Airport Authority, it is served by several major airlines and
provides employment for approximately 2,700 people. Freight airlines serving the McGhee Tyson Airport
include Ameriflight, FedEx Express, and UPS Airlines.

Pipelines
The East Tennessee Natural Gas Pipeline extends 1,510 miles from eastern Tennessee to Virginia,
transporting natural gas at a capacity of 1.86 billion cubic feet per day. The pipeline is interconnected with
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other lines, including Texas Eastern Transmission Gas Pipeline, Tennessee Gas Pipeline, Columbia Gas
Pipeline, Southern Natural Gas Pipeline, and the Midwestern Gas Transmission Company Gas Pipeline.
Figure C-30 shows all the freight infrastructure facilities in the Knoxville Regional TPO area.
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Figure C-30. Knoxville Regional TPO Freight Facilities (2020)

Source: FHWA; US Energy Administration
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Commodity Flows
TRANSEARCH data, purchased by the Tennessee Department of Transportation (TDOT), provides countylevel data related to freight commodities that are imported and exported throughout the region for 2016
and 2045. According to this data, approximately 58 million tons of freight valued at $43 billion dollars are
imported to and exported from the six-county Knoxville region. As shown in Figure C-31, commercial truck
freight accounts for the largest percentage of both tonnage and commodity value imported to and
exported from the region. With an average semi-truck carrying 40 tons, the total commercial truck freight
equates to over 1.1 million trucks on the region’s roadways each year. Air freight transports fewer but
more expensive commodities. Less than 1% of the total commodities transported are a short distance trip
as part of a longer overall move, such as from a ship to a warehouse, also known as drayage.
Figure C-31. Freight Distribution by Mode (2016)

Source: 2016 Transearch

Figure C-32 shows the top three imports and exports from the region by both tonnage and value.
Petroleum or coal products represent the highest value and largest tonnage commodity exported from
the region. Non-metallic minerals are the largest import for the region by tonnage and include materials
such as crushed stone and aggregate. By value, transportation equipment is the top import, and includes
fully assembled motor vehicles and parts.
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Figure C-32. Top Commodities by Tonnage and Value (2016)

Source: 2016 Transearch

By 2045, freight tonnage transported into and out of the six-county Knoxville region is expected to nearly
double resulting in nearly $100 billion in commodity value transported over the region’s freight
infrastructure. The majority of this increase will be seen in the movement of freight by truck, which is
consistent with national trends in freight transportation. Knox County is expected to see significant
increases in freight tonnage and value as shown in Table C-10.

Table C-10. Projected Freight Increases by County, 2016-2045

COUNTY

2016 TONNAGE

2045 TONNAGE

2016 VALUE

2045 VALUE

ANDERSON COUNTY

3,039,095

3,946,717

$6,310,940,518

$11,817,450,043

BLOUNT COUNTY

5,796,564

10,703,726

$11,272,503,379

$25,923,698,694

KNOX COUNTY

28,959,870

62,349,346

$19,937,251,609

$43,908,269,919

LOUDON COUNTY

11,665,256

21,991,063

$3,140,047,824

$5,505,872,205

ROANE COUNTY

3,963,175

3,914,810

$743,031,276

$1,106,712,749

SEVIER COUNTY

4,210,322

7,632,988

$1,671,066,181

$3,501,856,911

57,634,282

110,538,649

$43,074,840,785

$91,763,860,522

TOTAL
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TECHNOLOGY
Technology in transportation is constantly evolving and changing the way people interact with one
another, work, make trips, and purchase goods and services. New and emerging technologies in
transportation offer the potential for a safer, more efficient transportation system; more connectivity
globally and locally; and streamlined business practices. Technology may also help improve safety and
traffic congestion. In addition, the relatively new advances in shared and micro-mobility services are
changing the way people make shorter trips in urban areas like Knoxville.

Intelligent Transportation Systems
Intelligent Transportation System (ITS) technologies work to improve safety and mobility, reduce
environmental impacts, and enhance productivity through the integration of advanced information and
communication technologies into the transportation system. The Knoxville Regional ITS Architecture was
first developed in 2000 and has since been updated multiple times. The Regional ITS Architecture goes
hand in hand with an ITS Deployment Plan that identifies long-term ITS strategies broken down into
incremental investments that can be funded by various agencies. The Knoxville TPO is currently updating
the Regional ITS Architecture and Deployment Plan.

Transportation System Management and Operations
The goal of Transportation System Management and Operations (TSM&O) strategies is to maximize the
performance of the existing system, typically the roadway system, before resorting to adding capacity in
the form of additional travel lanes. Maximizing the existing system helps communities, like those in the
Knoxville region, use limited resources efficiently to improve roadway safety and operations, air quality,
and the quality of life more generally. Through their Congestion Management Process (CMP), the Knoxville
Regional TPO has identified the following approaches to integrate the use of technology into the day-today operations of the transportation system:
 Intelligent Transportation Systems (ITS) investments that allow for real-time
communication of roadway conditions to travelers
 Traffic signal coordination whereby travel times along a corridor can be improved using
adjustments to traffic signal timings
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 Incident management tools that help divert traffic and maintain safe traveling conditions
during non-recurring congestion events such as weather conditions and vehicle crashes
 Travel Demand Management (TDM) strategies such as commuter choice and incentive
programs
These initiatives will be re-evaluated and updated through Mobility Plan 2045 and its corresponding CMP
effort. Of note is that the TDOT Region 1 Traffic Management Center (TMC) is located in Knoxville and
continuously monitors roadway conditions in the TPO area. It uses a variety of technologies including
CCTV cameras, speed detection, dynamic message signs, and portable variable message signs.

Micromobility and Shared Mobility Options
Advances in wireless technologies have created an opportunity for app-based services to play an
increasing role in transportation, particularly in denser urban environments. Over the past few years, this
has manifested itself in two primary forms – micromobility and shared mobility – which can overlap.
Micromobility modes include lower-speed vehicles that are designed primarily for shorter urban trips,
such as bicycles and electric scooters. When micromobility devices are shared, they can be docked,
meaning users have to return them to a specific location, or dockless, allowing users to leave them secured
anywhere within a service area.
Shared mobility refers to a transportation mode that is accessible to multiple people on an as-needed
basis and can apply to bicycles, electric scooters, and automobiles. Shared mobility options allow people
to have access to a variety of modes when they need them without incurring the costs associated with
ownership and maintenance. In addition to bike-share and scooter-share systems, rideshare companies
such as Uber and Lyft are examples of shared mobility options.
Within the Knoxville Regional TPO area, there are a number of shared mobility options available, primarily
in Knoxville. Pace is a semi-dockless bike-sharing service operated through an app that requires users to
return bikes either at a Pace bike rack or a public rack. SPIN provides the community with dockless
scooters that can be used for short trips in certain parts of the city. Similar to other urban areas, shared
and micromobility companies are continuously attempting to fill a need in the transportation market
within the Knoxville region.
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Connected and Autonomous Vehicles
Connected and Autonomous Vehicle (CAV) technologies gather information about roadway and travel
conditions and may allow vehicles to eventually operate independently of drivers. Connected vehicles use
technologies such as wireless communications, smart infrastructure, GPS navigation, and others to create
platoons of automobiles and trucks. In addition, connected vehicles can provide information back to
agencies (e.g., TMCs) to aid in the active management of the transportation system. Autonomous vehicles
use similar information and communication technologies to support driverless or semi-driverless travel.
There are various levels of autonomous vehicles, with assisted braking or steering functions already
incorporated into many vehicle designs today.
Fully connected and autonomous vehicles (CAVs) will one day become a reality on our roadways. Even
today, most newer cars are operating with some level of automation through features such as driver
assistance, automated braking, and dynamic cruise control. It is important that, as a planning body, we
remain proactive in understanding the potential issues and benefits that come from the implementation
of CAVs on our roadways, allowing our region to more fully reap the benefits of this emerging technology.

Public vs. Private Responsibilities
Private industry will likely remain a key driver in CAV adoption and innovation, with public agencies taking
a role in identifying barriers for CAV implementation and fostering opportunities for public/private
partnerships. The primary role of local governments in our area will unlikely change significantly
throughout CAV adoption, with the main challenges being the regulatory novelty of CAVs and the
uncertainties associated with the emerging technology. USDOT recommends that local governments
prepare for automated vehicles through the following measures:
 Review laws and regulations that might create barriers to testing and deploying automated
vehicles.
 Adapt policies and procedures to account for automated vehicles.
 Assess infrastructure elements, such as road markings and signage, so that they are conducive to
the operation of CAVs.
 Stay abreast of technological developments as CAV technology progresses.
 Understand the near-term opportunities that automation may provide.
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 Consider how land use, including curb space, might be affected.
 Facilitate safe testing and operation of CAVs on local streets.
 Engage with citizens throughout the CAV implementation process

Phases of CAV Adoption
Given the novelty of CAV technology at this point, and the costs associated with infrastructure
improvements to fully implement CAVs, a phased approach is the most rational and likely approach. This
would also help to reduce sharp and significant impacts to industries, allowing for greater time to adjust
to new operating environments and technological developments. The determining factor for each phase
is the level of automation available in most vehicles operating on the roadway at the time. These phases
have no clearly defined beginning and end, instead they represent a slow progression through the various
phases with considerable overlap. The four phases discussed are based off of the Society of Automotive
Engineers’ (SAE) levels of autonomous vehicles, ranging from driver assistance technology in Phase 1, to
full automation in Phase 4.

Potential Issues and Benefits Surrounding Automated
Vehicle Technology
Connected and Autonomous Vehicles (CAVs) present a host of potential issues and benefits that must be
taken into consideration at all phases of development and integration.

Potential Issues
Issues and negative impacts associated with CAV integration primarily center around safety concerns
during the initial development and integration phases, as well as financial impacts. Perhaps the two major
issues surrounding implementation of CAVs are the significant costs associated with maintenance and
infrastructure upgrades necessary for full implementation, as well as the potential budget shortfalls and
industry shakeups associated with their displacement of current modes of transport. Widespread CAV
adoption could lead to urban areas within our region seeing shrinking revenues from parking fees,
licensing fees, and traffic fines, as well as reductions in gas taxes.
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Potential Benefits
While there potentially are, and likely will remain, issues with CAV adoption and integration, the probable
benefits to the region and transportation network are numerous and substantial. The National Highway
Traffic Safety Administration (NHTSA) has highlighted four main areas of potential benefit regarding CAVs:
Safety, efficiency, mobility, and economic/societal benefits.
Perhaps the most significant benefits our region might see from widespread CAV implementation are
primarily economic and societal. Traffic collisions and their resulting congestion would greatly be reduced
with fully autonomous vehicles, significantly improving both quality of life, as well as workplace
productivity. A 2010 NHTSA study showed that motor vehicle crashes in that year cost $242 billion in
economic activity, including $57.6 billion in lost workplace productivity, and $594 billion due to loss of life
and decreased quality of life from injuries.
Full CAV integration also has the potential to greatly increase access to the transportation network as
costs are potentially lowered per trip through innovations such as autonomous taxis, ride-share systems,
and even leasing/renting vehicles directly from manufacturers. These lower costs would provide benefits
in equity as senior citizens, low-income households, and other vulnerable populations have greater access
to the economic and quality of life benefits transportation provides.
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