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Executive Summary

In 2005, the Tennessee Department of Transportation (TDOT) completed the State’s first
25-Year Long Range Transportation Plan (PLAN Go).  A major component of the 25-Year
Vision Plan included the advancement of a 10-Year Strategic Investments Plan.  The 10-
Year Strategic Investments Plan established three interrelated core investment initiatives:
Congestion Relief, Transportation Choices, and Key Corridors.

The Interstate 40/Interstate 81 (I-40/I-81) Corridor from Memphis to Bristol was identified
through the statewide planning effort as a strategic statewide corridor and several projects
along the corridor are included in the 10-Year Strategic Investments Plan as a high priority.
The purpose of the I-40/I-81 Corridor Feasibility Study was to gain a more detailed
understanding of the deficiencies of the corridor and to develop corridor level multi-modal
solutions to address these deficiencies.  The study considered improvements to the I-40/I-81
corridor, investigated parallel arterials to I-40/I-81 that could be used for local travel, rail
lines that could be candidates for freight diversion from the interstate, and considered major
inter-modal hubs located along the corridor.

The study area for the I-40/I-81 corridor extends from Memphis to Bristol, a distance of
about 550 miles.  The study area traverses 27 of the 95 counties within Tennessee and falls
within nine of the twelve Rural Planning Organization (RPO) boundaries and eight of the
eleven Metropolitan Planning Organization (MPO) and Transportation Planning Organization
(TPO) areas.  Numerous cities including Memphis, Jackson, Nashville, Lebanon, Cookeville,
Crossville, Knoxville, Sevierville, Jefferson City, Morristown, Kingsport, Johnson City and
Bristol are dependent upon this corridor for commerce, tourism, and daily access.  The study
area also includes parallel Class I railroads, including their junctions with short-line railroads.

The technical memorandum for Task 4, Project Priorities – A Corridor Plan, describes the
benefit-cost (B/C) methodology which aided in the prioritization of multi-modal investments
in order to develop a corridor plan of improvement solutions for I-40/I-81.  The corridor plan
estimates expenditures for each recommended improvement solution by year between 2010
and 2029.  Costs have been inflated from 2008 dollars to year-of-expenditure expenses
using an annual inflation rate of 3.6 percent.  This yearly inflation rate is based on the
annual increase in construction costs over the past ten years as maintained by the
Engineering News-Record.   The following sections review the solutions recommended in
the corridor plan by category of improvement.

Cost-Effective Widening of Existing I-40 and I-81
Approximately 82 miles of the corridor should be widened based on the results of the B/C
analysis conducted for the planning year of 2030.  The improvements would be
implemented based on B/C ratios estimated for the interim years of 2015 and 2020.  The
estimated cost for widening the following sections of I-40 and I-81 is $900 million in 2008
dollars or $1.48 billion in year-of-expenditure dollars:

¶   9 miles of I-40 to 8 lanes in Memphis
¶ 17 miles of I-40 to 6 lanes east of Memphis
¶ 19 miles of I-40 to 6 lanes in Jackson
¶   9 miles of I-40 to 6 lanes between Nashville and Lebanon
¶   7 miles of I-40/I-75 to 8 lanes west of Knoxville
¶ 15 miles of I-81 to 6 lanes near Morristown
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¶ 6 miles of I-81 to 6 lanes in Tri-Cities

Construction of Improvements that Provide an Alternative to Traveling I-40
and I-81
Based on a comparison of the benefits of building the following three solutions to their costs,
which are estimated at $1.3 billion (2008 dollars) or $2.1 billion (year-of-expenditure costs),
the following proposed improvements would provide a cost-effective alternative to using I-40
and I-81:

¶ New crossing of Mississippi River in Memphis
¶ North 2nd/ 3rd Street Connector, also in Memphis
¶ Knoxville Parkway (SR-475) in Knoxville

Although the completion of the remaining segments of SR-840 South had the highest B/C
ratio of any project providing an alternative to traveling along I-40 or I-81, this solution was
not included in the I-40/I-81 corridor plan.  It was assumed this these improvements are
already programmed.

Expanded Intelligent Transportation Systems and Incident Management
Programs
Over 136 miles of additional coverage for TDOT’s existing Intelligent Transportation
Systems (ITS) and incident management (HELP) programs are recommended based on B/C
analysis completed during this study.  New installations, at an estimated capital/equipment
cost and ongoing operating expenses of $41 million (year-of-expenditure dollars), are
proposed along:

¶ 10 miles of I-40 at the Tennessee River Bridge/Cuba Landing
¶ 9 miles of I-40 at the Piney River Bridge south of Dickson
¶ 51 miles of I-40 located both east and west of Nashville
¶ 48 miles of I-40 across the Cumberland Plateau
¶ 18 miles of I-81 in Tri-Cities

Interchange, Ramp and Bridge Improvements
Operational solutions at 13 locations along I-40 and I-81 are recommended to address
specific congestion or safety issues.  These improvements were identified using information
provided in interviews with representatives of the Tennessee Highway Patrol and local
transportation officials.  The proposed improvements, at an estimated cost of $110 million in
2008 dollars or $148 million in year-of-expenditure costs, also are based on highway
capacity and accident analyses performed along I-40 and I-81.

Truck Climbing Lanes
In order to address congestion and safety issues associated with trucks traveling up steep
grades on I-40 and I-81, construction of truck climbing lanes is recommended at 15
locations where the added lane provides the greatest benefits.  The cost of widening the
interstate at these locations is estimated at $366 million (in 2008 dollars) or $480 million (in
year-of-expenditure dollars).

Table E-1 summarizes estimated costs of recommended I-40/I-81 corridor solutions by
category for three time periods – 2010-2014, 2015-2019 and 2020-2029 – based on year-of-
expenditure dollars. Figure E-1 shows the location of each recommended solution for the I-
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40/I-81 corridor along with a brief description and cost estimate for all solutions in the
corridor plan.

In addition to the aforementioned solutions recommended for improving travel conditions
along I-40 and I-81, the technical memorandum for Task 4, Project Priorities – A Corridor
Plan, highlights the following strategies and future activities to be considered by TDOT,
MPOs, TPOs and RPOs to address freight and operational issues along the corridor:

¶ Assess the public benefits of Norfolk Southern Railroad’s proposed
improvements to the Crescent Corridor within Tennessee as they are identified.

¶ Inventory truck parking supply along I-40/I-81 to determine any imbalances in
demand for overnight truck parking

¶ Improve the management and enforcement of existing high occupancy vehicle
(HOV) lanes located along I-40 in Nashville and Memphis.

¶ Study the feasibility of specific active traffic management (ATM) strategies along
I-40 and I-81.

Table E-1: Summary of Recommended I-40/I-81 Corridor Plan (Year-of-Expenditure
Dollars)

Improvement Category Five Years
(2010-2014)

Five Years
(2015-2019)

10-Years
(2020-2029)

Total
(2010-2029)

Widening of Existing I-40/I-81
(Roadway Capacity Solutions)

$228,176,000 $303,976,000 $943,267,000 $1,475,419,000

Construction of Alternatives to I-
40/I-81
(Corridor Capacity Solutions)

$132,852,000 $648,314,000 $1,316,732,000 $2,097,898,000

Truck Climbing Lanes
$127,296,000 $336,868,000 $16,072,000 $480,236,000

Interchange, Ramp & Bridge
Improvements

$75,673,000 $0 $72,267,000 $147,940,000

Expanded ITS/HELP Programs
$11,397,000 $10,505,000 $19,067,000 $40,969,000

TOTAL
$575,394,000 $1,299,663,000 $2,367,405,000 $4,242,462,000

NOTE: Costs are year-of-expenditure dollars using an average annual 3.6 percent cost escalation based on Engineering
News-Record construction cost index.
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Figure E-1:
Recommended Solutions and Cost
for I-40/ I-81 Corridor
(Year-Of-Expenditure)

Location Description/Type of Work Solution Category
Total

(2010-2029)

34 I-40 near MP 133/Add WB truck climbing lane (Benton Co.) Climbing Lane $31,096

35 I-40/US-45 Bypass & I-40/US-45 Interchanges/Re-construct & add auxiliary lanes Ramp/Interchange $47,138

36 US-412 (Hollywood Dr) from I-40 to Miller Dr/Widen to 5 lanes Ramp/Interchange $7,082

37 I-40/SR-76 Interchange/Lengthen ramps Ramp/Interchange $1,288

38 I-40 Weigh Station in Haywood County/Lengthen ramps Ramp/Interchange $723

39 I-40 from Lower Brownsville Rd (Exit 74) to SR-152 (Exit 93)/ Widen to 6 lanes Roadway Capacity $345,431

40 I-40 from Germantown (Exit 18) to SR-59 (Exit 35)/ Widen to 6 lanes Roadway Capacity $196,643

41 I-40 from SR-300 (Exit 3) to Sycamore View Rd (Exit 12)/ Widen to 8 lanes Roadway Capacity $167,502

42
North 2nd/3rd St Connector from Downtown Memphis to I-40/SR-300 (Exit 3)/Construct new 
roadway

Corridor Capacity $80,605

43 New Mississippi River Crossing north of existing I-40/ Construct new bridge Corridor Capacity $1,188,471

Region 4 Total $2,065,980

Location Description/Type of Work Solution Category
Total

(2010-2029)

23
I-40 from SR-46 (Exit 172) to Briley Parkway (Exit 204) and from Donelson Pike (Exit 216) to SR-
840 (Exit 235)/ ITS Freeway Management

ITS $17,432

24 I-40 at Piney River, from SR-48 (Exit 163) to SR-46 (Exit 172)/ ITS Freeway Management ITS $2,970

25 I-40 at Tennessee River, from SR-191 to SR-13S (Exit 143)/ ITS Freeway Management ITS $3,012

26 I-40/I-440 Interchange/Lengthen ramp Ramp/Interchange $3,214

27 I-40/SR-50 Interchange/Lengthen ramps Ramp/Interchange $1,440

28 I-40 from Mt. Juliet Rd (Exit 226) to SR-840 (Exit 235)/ Widen to 6 lanes Roadway Capacity $66,217

29 I-40 near MP 250/Add EB truck climbing lane (Smith Co.) Climbing Lane $15,739

30 I-40 near MP 189/Add WB truck climbing lane (Cheatham Co.) Climbing Lane $21,576

31 I-40 near MP 186/Add WB truck climbing lane (Cheatham Co.) Climbing Lane $30,106

32 I-40 near MP 180/Add EB truck climbing lane (Dickson Co.) Climbing Lane $28,744

33 I-40 near MP 149/Add WB truck climbing lane (Hickman Co.) Climbing Lane $20,263

Region 3 Total $210,714

Location Description/Type of Work Solution Category
Total

(2010-2029)

18 I-40 near MP 270/Add EB truck climbing lane (Putnam Co.) Climbing Lane $37,837

19 I-40 between MP 293-MP 297/Add EB truck climbing lane (Putnam Co.) Climbing Lane $104,683

20 I-40 near MP 326/Add WB truck climbing lane (Cumberland Co.) Climbing Lane $16,797

21 I-40 near MP 339/Add EB truck climbing lane (Cumberland Co.) Climbing Lane $27,095

22 I-40 from Spring St (Exit 290) to SR-299 (Exit 338)/ ITS Freeway Management ITS $10,003

Region 2 Total $196,416

Location Description/Type of Work Solution Category
Total

(2010-2029)

1 I-81 widening interchange (Exit 69) near TN/ VA stateline Ramp/Interchange $268 

2 I-81 from I-26 (Exit 57) to State Line (Exit 75)/ ITS Freeway Management ITS $7,551 

3 I-81 near MP 60/Add EB truck climbing lane (Sullivan Co.) Climbing Lane $29,357 

4 I-40/I-81 Interchange/Lengthen ramps Ramp/Interchange $1,497 

5 I-81 Rest Area in Jefferson County/Lengthen ramps Ramp/Interchange $723 

6 I-81/I-26 Interchange/Re-construct Ramp/Interchange $72,267 

7 I-40 from I-75 (Exit 369) to I-140 (Exit 376)/Add WB auxiliary lane Ramp/Interchange $1,312 

8 I-40 Weigh Station in Knox County/Lengthen ramps Ramp/Interchange $1,236 

9 I-81 from I-26 (Exit 57) to SR-357 (Exit 63)/Widen to 6 lanes Roadway Capacity $211,223 

10 I-81 from I-40 (Exit 1) to SR-340 (Exit 15)/ Widen to 6 lanes Roadway Capacity $304,942 

11 I-40 from I-75 (Exit 369) to I-140 (Exit 376)/ Widen to 8 lanes Roadway Capacity $183,460 

12 SR-475 (Knoxville Parkway)/Construct new roadway Corridor Capacity $828,821 

13 I-40 near MP 341/Add WB truck climbing lane (Roane Co.) Climbing Lane $35,054 

14 I-40 near MP 342/Add WB truck climbing lane (Roane Co.) Climbing Lane $32,660 

15 I-40 near MP 350/Add WB truck climbing lane (Roane Co.) Climbing Lane $33,444 

16 I-40 near MP 353/Add EB truck climbing lane (Roane Co.) Climbing Lane $15,784 

17 I-40 at Clinch River/Widen bridge to provide full shoulders Ramp/Interchange $9,751 

Region 1 Total $1,769,351

Memphis

Nashville

Knoxville

Tri-Cities
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1.0 INTRODUCTION

1.1 Project Background
In 2005, the Tennessee Department of Transportation (TDOT) completed the State’s first
25-Year Long Range Transportation Plan (PLAN Go).  A major component of the 25-Year
Vision Plan included the advancement of a 10-Year Strategic Investments Plan.  The 10-
Year Strategic Investments Plan established three interrelated core investment initiatives:
Congestion Relief, Transportation Choices, and Key Corridors.

The Interstate 40/Interstate 81 (I-40/I-81) Corridor from Memphis to Bristol was identified
through the statewide planning effort as a strategic statewide corridor and several projects
along the corridor are included in the 10-Year Strategic Investments Plan as a high priority.
The purpose of the I-40/I-81 Corridor Feasibility Study was to gain a more detailed
understanding of the deficiencies of the corridor and to develop corridor level multi-modal
solutions to address these deficiencies.  The study considered improvements to the I-40/I-81
corridor, investigated parallel arterials to I-40/I-81 that could be used for local travel, rail
lines that could be candidates for freight diversion from the interstate, and considered major
inter-modal hubs located along the corridor.

The study area for the I-40/I-81 corridor extends from Memphis to Bristol, a distance of
about 550 miles.  The study area traverses 27 of the 95 counties within Tennessee and falls
within nine of the twelve Rural Planning Organization (RPO) boundaries and eight of the
eleven Metropolitan Planning Organization (MPO) and Transportation Planning Organization
(TPO) areas.  Numerous cities including Memphis, Jackson, Nashville, Lebanon, Cookeville,
Crossville, Knoxville, Sevierville, Jefferson City, Morristown, Kingsport, Johnson City and
Bristol are dependent upon this corridor for commerce, tourism, and daily access.  The study
area also includes parallel Class I railroads, including their junctions with short-line railroads.

1.2 Purpose of Report
The Technical Memorandum for Task 4, Project Priorities, includes a corridor plan
describing proposed strategies and solutions to address the following along I-40 and I-81:

¶ Capacity

¶ Operations and Safety

¶ Freight Movement/Diversion

¶ Economic Access

The report documents the methodology which aided in the prioritization of multi-modal
investments.  The technical memorandum includes a corridor plan of improvement solutions
for I-40/I-81 and a summary of recommended strategies for improving corridor conditions.
The report concludes with a summary of the recommended multi-modal approach for
addressing I-40 and I-81 deficiencies.
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1.3 Organization and Content
The multi-modal solutions and strategies prioritized in this task are presented as follows:

¶ Chapter 2, Prioritization Process, describes the methodology used in prioritizing
individual solutions and provides a sample project to illustrate the process.

¶ Chapter 3, Corridor Plan, is a matrix of solutions, proposed for implementation in two
five-year increments (2010 to 2014 and 2015 to 2019) and a ten-year timeframe
(2020 to 2029), categorized by the four TDOT Regions.

¶ Chapter 4, Improvement Strategies, contains solutions to be considered by TDOT,
MPOs, TPOs and RPOs located along the corridor to address capacity, safety, and
operational issues.

¶ Chapter 5, Recommended Multi-Modal Approach, reviews the elements of the
suggested approach for addressing identified I-40 and I-81 deficiencies.
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2.0 PRIORITIZATION PROCESS
The purpose of this chapter is to describe the methodology used in prioritizing individual
solutions for the I-40/I-81 corridor.  In Task 3, Multi-Modal Solutions, performance metrics for
“packages” of solutions (e.g. increased roadway capacity, increased corridor capacity, rail-
focused, operational) were developed for various segments of I-40/I-81.  The emphasis of
the prioritization process in Task 4 is to estimate the benefit-cost (B/C) ratio for each
proposed solution within the “packages” in order to identify the solutions that were found to
have a significantly beneficial impact.  The B/C ratios were calculated based on four specific
performance metrics:

¶ Recurrent congestion

¶ Non-recurrent congestion

¶ Safety

¶ Air quality

2.1 Estimation of Performance Metrics

2.1.1 Recurrent Delay
Recurrent congestion is the congestion that results from daily congestion on the roadway.  It
is the result of daily demand for travel that exceeds the capacity of the roadway.  The
amount of recurrent congestion for each solution was calculated by evaluating travel
conditions on I-40/I-81 with and without the proposed solution using the travel demand
model where the improvements were located.  For solutions located within the MPO
boundaries of Memphis, Nashville, and Knoxville, the MPO travel demand models were
used to generate the estimates.  Similar use of the MPO travel demand models for Jackson,
Morristown, Kingsport and Bristol was considered; however, I-40 and I-81 segments through
these areas were short, resulting in minor differences from forecasts generated by the
statewide travel demand model.  Therefore the statewide travel demand model was
employed for these MPOs and other locations in the corridor.  The output from the travel
demand model generated the daily hours of recurrent delay with and without the solution
under consideration.  These recurrent delay values were calculated for the years 2011 and
2030 and interpolated using a straight-line technique for intermediate years.  Values for
recurrent delay were extrapolated for years 2009 and 2010.

2.1.2 Non-recurrent Delay
Non-recurrent delay is caused by unpredictable incidents such as accidents, debris in the
roadway, and inclement weather.  Non-recurrent delay is only changed by select Intelligent
Transportation Systems (ITS) solutions (such as weather management systems, variable
message signs, and incident response teams) which are focused on reducing 1) the number
of these delays, 2) the amount of delay associated with each incident, or 3) the time to
provide emergency assistance to impacted drivers.  These benefits were calculated using
the ITS Deployment Analysis Software (IDAS).

2.1.3 Safety
Safety was measured in terms of two performance measures: 1) the number of accidents
and 2) the number of fatalities.  These performance measures were estimated based on
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accident and fatality rates which were calculated from 2002-2004 statewide safety data for I-
40/I-81.  These rates were tied to vehicle miles of travel (VMT) and volume-to-capacity (V/C)
ratios based on statewide ratios. The estimated changes in accidents and fatalities were
estimated based on changes in VMT and V/C.

2.1.4 Air Quality
Following input from the second series of corridor public meetings held in March and April
2008, an air quality metric was added to the B/C ratio calculation.  Using the Federal
Highway Administration’s (FHWA) Highway Economic Requirement System (HERS)
analysis, the air pollution cost per mile traveled was identified for autos and trucks.

2.2 B/C Ratio Estimation Process
The B/C ratios calculated as part of this task refer only to the benefits and costs which
accrue to the I-40/I-81 corridor.  Each of the solutions also has broader system-wide impacts
on regional travel, including impacts to other roadways, which are not included in this
analysis.  The B/C ratio estimating approach used in this study was designed to focus on
how each proposed improvement would impact I-40/I-81 operations.  In addition, B/C ratios
are not the sole determinant of a solution’s value.

To develop B/C ratios for each metric, it was necessary to determine the monetary value of
each of the performance metrics that were calculated.  Conversion of benefits into monetary
values was based on national standards that have been developed as part of the FHWA
HERS, the FHWA Technical Advisory on Motor Vehicle Accident Costs, and the IDAS
software system.  The monetary values for each of the metrics are shown in Table 2-1.

Table 2-1: Monetary Value of I-40/I-81 Performance Metrics

Performance Metric Monetary Value

Recurrent Congestion for Autos $19.82/hour of delay

Recurrent Congestion for Trucks $36.05/hour of delay

Non-recurrent Congestion for Autos $39.64/ hour of delay

Non-recurrent Congestion for Trucks $72.10/hour of delay

Accidents $8,500 per accident*

Fatalities $4,300,000 per fatality

Auto Air Pollution Costs $0.011 per VMT

Truck Air Pollution Costs $0.039 per VMT

Source: FHWA, Highway Economic Requirements System: Technical Report, U.S. Department of Transportation, 2002; ITS
Deployment Analysis System, 2008

The costs for the solutions were based on TDOT’s methodology for project cost estimating,
which was discussed in the Task 3 Technical Memorandum, with a few exceptions.  The
costs for the ITS-related solutions were generated by IDAS project costs inflated to 2009
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values.  Costs for the Crescent Corridor were based on public information released by
Norfolk Southern.  Costs for the Trans-Tennessee Rail Corridor were developed based on
the TDOT State Rail Plan.  For each project, the time to complete construction was
estimated based on similarly constructed projects, and the costs were distributed equally to
each year of construction.  The benefits were calculated to accrue beginning in the year
following the construction completion year.  A discount rate of 5 percent was applied to
costs and benefits to normalize costs to the year 2008.

There were exceptions to the B/C ratio methodology employed for analysis of rail-focused
solutions.  The two major railroad projects considered during the study include the Trans-
Tennessee Rail Corridor and Norfolk Southern Crescent Corridor.  The calculation of
benefits for the Trans-Tennessee Rail Corridor includes the economic benefits of the
corridor as estimated in the Tennessee Rail Plan.  For the Crescent Corridor, benefits
calculation was limited to those experienced solely within Tennessee while estimated costs
covered the entire corridor from Pennsylvania to both Tennessee and Louisiana.

2.2.1 Implementation of B/C Ratio Methodology
To better describe the methodology behind the calculation of the benefit-cost ratios, the
following sections will describe the calculation of the benefit-cost ratio for a specific solution.
The sample solution is the widening of I-40 in the Memphis region between SR-300 and US-
64.  The methodology described below was repeated for each solution during this screening
process.

The first step was to calculate performance metrics based on the output from the Memphis
MPO travel demand model.  The model was run using the “no build” model and network
along with this singular project for the base year 2011 and the future year 2030.  The values
for auto VMT, truck VMT, auto delay, and truck delay were extracted from these model runs.
These values were compared to the “no build” model output to develop statistics on the
differences in VMT and delay that can be achieved using this solution.  Similarly, these
calculations were generated for 2030 (Table 2-2).  Based on the change in VMT and the
change in delay, the number of accidents and fatalities was generated based on current
accident rates on I-40 and I-81.  The safety data for the corridor are shown in Table 2-3.
For computational purposes, the numbers of accidents and fatalities were left as decimals,
even though from a practical perspective, a fraction of an accident is not possible.

Table 2-2: Auto/ Truck VMT and Delay for I-40 Roadway Widening Between SR-300
and US-64

Performance Metric 2011 No
Build

2011 Build
Solution

2030 No Build 2030 Build
Solution

Daily Auto VMT (hrs) 1,416,140 1,730,204 1,474,973 1,850,483
Daily Truck VMT (hrs) 343,658 366,683 481,010 508,353

Daily Total VMT 1,759,798 2,097,167 1,955,983 2,358,836

Daily Auto Delay (hrs) 12,592 2,232 7,045 5,514
Daily Truck Delay (hrs) 3,194 505 2,538 1,693
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Table 2-3: Performance Metrics for I-40 Roadway Widening between SR-300 and US-64

Performance Metric
2011

 No Build
2011
 Build

Solution

2030
 No Build

2030
 Build

Solution
Change in Daily Total
VMT

1,759,798 2,097,167 1,955,983 2,358,836

Change in Auto Delay
(hrs)

12,592 2,232 7,045 5,514

Change in Truck Delay
(hrs)

3,194 505 2,538 1,693

Number of Accidents 693 814 725 1,014
Number of Fatalities 3.6 4.1 3.8 4.5

The reduction in delay and accidents was then monetized for the years 2011 and 2030
based on the values shown in Table 2-1.  Similarly, the change in air pollution costs was
estimated as a function of the change in VMT based on the values in Table 2-1.   Using a
straight-line approach, these values were then extrapolated and interpolated to develop
estimates of monetary benefits for this solution between 2010 through 2040.  These values
are shown in Table 2-4.

The cost for this widening of I-40 was estimated to be $121 million using a methodology
developed from TDOT cost estimation techniques.  This solution was assumed to take five
years to complete, and it was assumed to start in year 2010.  The solution cost was
assumed to be equally distributed over the estimated five-year construction period.
Therefore, benefits from this solution would not accrue until 2015.  All of the benefits
calculated before this year in Table 2-4 were zeroed out and only the benefits from 2015 to
2040 were calculated.  Using a discount rate of five percent, the B/C ratio can be calculated
for any of the years from 2010 to 2040.  For example, the B/C ratios are 1.6 in 2020, 2.6 in
2030, and 2.4 in 2040.  The B/C ratio was compared for all solutions using the year 2030.
Because the cost is expended in the initial years, while the benefits are experienced in all
subsequent years, the B/C ratio tends to increase with time.  However, some solutions
increase the amount of VMT on I-40/I-81, therefore, the number of accidents increase.  This
can cause the benefits to decrease long-term as the negative benefits of accidents decrease
the total benefit of a solution.
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Table 2-4: Annualized Benefits/Costs for I-40 Widening between SR-300 and US-64

Year Benefit Cost

2010 - 24,105,400
2011 - 24,105,400
2012 - 24,105,400
2013 - 24,105,400
2014 - 24,105,400
2015 46,515,604 -
2016 43,803,074 -
2017 41,090,545 -
2018 38,378,015 -
2019 35,665,485 -
2020 32,952,955 -
2021 30,240,425 -
2022 27,527,895 -
2023 24,815,365 -
2024 22,102,835 -
2025 19,390,305 -
2026 16,677,775 -
2027 13,965,245 -
2028 11,252,715 -
2029 8,540,186 -
2030 5,827,656 -
2031 3,115,126 -
2032 402,596 -
2033 (2,309,934) -
2034 (5,022,464) -
2035 (7,734,994) -
2036 (10,447,524) -
2037 (13,160,054) -
2038 (15,872,584) -
2039 (18,585,114) -
2040 (21,297,643) -

Table 2-5: Benefit/Cost Ratios for I-40 Widening Between SR-300 and US-64

2015 B/C
Ratio

2020 B/C
Ratio

2030 B/C
Ratio

2040 B/C
Ratio

                 0.4                  1.6                  2.6                  2.4
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3.0 CORRIDOR PLAN
This chapter identifies the solutions which would address deficiencies along the I-40/I-81
corridor, presented according to the “packages” described in the technical memorandum for
Task 3, Multi-Modal Solutions.  The chapter also describes the solutions that were evaluated
and excluded from the corridor plan and includes an implementation schedule for
recommended solutions by region and type of improvement.

3.1 Roadway Capacity Solutions
As described in technical memorandum for Task 3, this “package” of solutions includes
widening of I-40 and I-81 to achieve a minimum level of service for 2030 based on results
from TDOT’s statewide travel demand model and the urban area travel demand models.  All
model runs using the statewide model assumed an existing-plus-committed (E+C) highway
network.  Although the 2030 statewide model already included an E+C network, segments
of I-40, I-81 and all major intersection roadways were checked for accuracy.  Minor network
edits were made as necessary.

Table 3-1 lists the 2015, 2020 and 2030 B/C ratios for roadway capacity solutions identified
in the technical memorandum for Task 3, Multi-Modal Solutions.  The construction cost
estimates shown in Table 3-1 are based on average costs for similar projects provided by
TDOT and adjusted to reflect widening costs, expenses for bridges and interchanges and
constructability constraints.

Based on reviews of the B/C results listed in Table 3-1 by MPO or TPO staff  members in
Memphis, Jackson, Nashville, Knoxville and Tri-Cities, sub-segments of the interstate were
analyzed to determine how widening shorter segments of I-40 or I-81 could address corridor
deficiencies. Table 3-2 summarizes the 2030 B/C ratios for the portions of I-40 and I-81
undergoing this analysis.

3.2 Corridor Capacity Solutions
This approach for addressing forecasted interstate congestion involves improving roadways
along the I-40/I-81 corridor that could provide an alternative to traveling along the freeway.
Table 3-3 summarizes the B/C ratios for the four corridor capacity solutions identified in the
technical memorandum for Task 3.  These solutions are included in the I-40/I-81 corridor
plan presented later in this chapter.

3.3 Operational Improvement Solutions
This “package” of solutions addresses locations along I-40 and I-81 where safety or
operational deficiencies exist.  In Task 3, Multi-Modal Solutions, solutions which included
enhancements to interchanges, weigh stations and rest areas were identified along with
possible expansions of TDOT’s Intelligent Transportation System (ITS) and incident
management program (HELP).  The “package” also includes truck climbing lanes for I-40
and I-81 segments that meet the steepness and length of grade criteria specified in A Policy
on Geometric Design of Highways and Streets, published by the American Association of
State and Highway Transportation Officials (AASHTO).  Truck climbing lanes may not be
warranted for selected segments depending on the projected traffic volumes for the time
period being analyzed.
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Table 3-1: Benefit/ Cost Ratio for Roadway Capacity Solutions

Solution Description
Region

Total
Miles

Total Cost
(2008 Dollars)

Cumulative
Net Benefits in

2030

2015
B/C

Ratio

2020
B/C

Ratio

2030
B/C

Ratio
Add lanes to provide an 8-lane facility along the east-
west segment from the river through downtown to I-240
Midtown

Memphis 2.3 $60,117,000 $5,725,724 0.0 0.1 0.1

Widen to 8 lanes from SR-300 to Sycamore View Rd. Memphis 8.5 $120,527,000 $268,916,271 0.4 1.6 2.6

Widen to 6 lanes between Germantown (Exit 18) and
SR-59 (Exit 35)

Memphis 17.4 $151,630,000 $388,232,705 0.2 1.1 3.0

Widen to 6 lanes between SR-59 and Lower
Brownsville Road

Memphis to
Jackson

39.3 $283,107,000 $260,821,529 0.1 0.5 1.1

Widen to 6 lanes between Lower Brownsville Road and
SR-1/US-70 E

Jackson 12.0 $158,293,000 $115,000,363 0.1 0.4 0.8

Widen to 6 lanes between SR-1/US-70 E and SR-840 Jackson to
Nashville

87.4 $886,952,000 $383,994,570 0.0 0.2 0.5

Widen to 6 lanes between SR-840 to SR-96 Nashville 5.1 $86,707,000 $11,719,518 0.0 0.0 0.2

Widen to 8 lanes between SR-96 and SR-249 Nashville 6.4 $133,356,800 $174,105,834 0.0 0.4 1.5

Widen to 10 lanes from SR-249 to SR-251 (West) Nashville 11.1 $231,290,700 $559,741,543 0.1 0.8 2.8

Widen to 12 lanes between SR-251 to I-440 Nashville 6.5 $135,440,500 $117,133,480 0.0 0.3 1.0

Widen to 10 lanes between I-440 and I-24 (West) Nashville 5.4 $168,645,000 $5,955,140 0.0 0.0 0.0

Widen to 12 lanes from I-24 (West) to I-24 (East) Nashville 1.7 $54,442,000 $117,372,612 0.2 1.0 2.5

Widen to 8 lanes between I-24 (East) to SR-155 (East) Nashville 1.8 $37,763,000 $12,823,145 0.0 0.1 0.4

Widen to 6 lanes from Mt. Juliet Rd. (Exit 226) to SR-
840 (Exit 235)

Nashville 7.8 $53,530,000 $149,424,281 0.2 1.3 3.2

Widen to 6 lanes from SR-840 (Exit 235) to I-75 (Exit
368)

Nashville to
Knoxville

132.0 $1,944,576,000 $598,892,781 0.0 0.1 0.4

Widen to 8 lanes between I-75 (South) and I-140 Knoxville 7.6 $112,100,801 $228,057,560 0.1 0.9 2.3

Widen to 10 lanes between I-140 and I-75 (North) Knoxville 9.5 $291,770,000 $8,906,775 0.0 0.0 0.0
Widen to 8 lanes between I-275 (North) and North 5th
Ave.

Knoxville 3.2 $98,588,000 $22,354,823 0.0 0.1 0.3

Widen I-81 to 6 lanes from I-40 to VA state line Lakeway &
Tri-Cities

72.0 $849,655,000 $170,106,546 0.0 0.1 0.2
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Table 3-2: Benefit/ Cost Ratios for I-40 and I-81 Sub-Segments Proposed By MPO/ TPO Staff

Solution Description Region
Total
Miles

Total Cost
(2008 Dollars)

Cumulative Net
Benefits in

2030

2015
B/C

Ratio

2020
B/C

Ratio

2030
B/C

Ratio

Widen I-40 to 6 lanes between Lower Brownsville
Rd (Exit 74) and SR-152 (Exit 93) Jackson 19.0 $208,000,000 $166,000,000 0.1 0.4 0.8
Widen I-40 to 8 lanes between I-75 (South) and I-
140 Knoxville 7.6 $112,101,000 $228,057,560 0.1 0.9 2.3
Widen I-81 to 6 lanes from I-40 (Exit 1) to SR-340
(Exit 15) Lakeway 15.0 $147,000,000 $38,675,995 0.0 0.1 0.3
Widen I-81 to 6 lanes from I-26 (Exit 57) to SR-
357 (Exit 63) Tri-Cities 6.0 $105,000,000 $14,886,923 0.0 0.1 0.2

Table 3-3: Benefit/ Cost Ratios for Corridor Capacity Solutions

Solution Description Region

Total Cost
(2008

Dollars)

Cumulative Net
Benefits in

2030

2015
B/C

Ratio

2020
B/C

Ratio

2030
B/C

Ratio

Add new Mississippi River bridge crossing: 1)
north of I-40 or 2) south of I-40 Memphis $600,000,000 $986,245,518 0.0 0.4 1.9

Add north 2nd/3rd Street connector from north of
downtown to SR-300 Memphis $74,375,308 $98,392,321 0.3 0.9 1.5
Complete remaining segments of SR-840 South Nashville $248,800,000 $1,269,302,572 0.3 1.5 5.6
Construct SR-475 (Knoxville Parkway) Knoxville $609,000,000 $241,757,462 0.0 0.1 0.5
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3.3.1 ITS Enhancements
In Task 3, Multi-Modal Solutions, six enhancements to TDOT’s ITS and HELP programs
were identified. Table 3-4 describes the elements of each of the ITS solutions and includes
estimated B/C ratios based on the ITS Deployment Analysis System (IDAS), as presented in
Chapter 2.  The recommended ITS solutions are prioritized in the corridor plan found later in
this chapter.

3.3.2 Interchange and Ramp Improvements
Table 3-5 lists the 13 operational solutions that are included in the corridor plan to address
safety and/or operational problems.  A benefit/cost analysis was not performed for these
solutions because of the difficulty in monetizing the benefits of ramp extensions or
interchange re-construction. However, the improvements were carried forward for
consideration as potential solutions to identified deficiencies at those specific locations.

3.3.3 Truck Climbing Lanes
Table 3-6 summarizes the I-40 and I-81 segments where implementation of truck climbing
lanes could provide the greatest benefits because of the length and steepness of the grade,
number of trucks, and overall traffic volumes.  These solutions are prioritized in the corridor
plan based on the number of locations within the segment where accidents exceed the
critical accident rate according to TDOT’s crash database.

3.4 Corridor Implementation Plan
Table 3-7 through Table 3-18 represents implementation schedules for the proposed
corridor solutions categorized by TDOT Region.  All costs have been inflated from 2008
dollars to year-of-expenditure expenses using an annual inflation rate of 3.6 percent.  This
inflation rate is based on the annual increase in construction costs over the past ten years
as maintained by the Engineering News-Record.

Figure 3-1 through Figure 3-4 indicates the locations of the recommended solutions by
TDOT Region while Figure 3-5 shows solutions for the entire I-40/I-81 Corridor.
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Table 3-4: Benefit/ Cost Ratios for ITS Enhancements

Solution Description Region Total
Miles Problems Solution Elements Capital Cost

(2008 Dollars)

Annual
Operating &
Maintenance

Costs
(2008 Dollars)

2030
B/C

Ratio

Rural ITS Implementation along
I-40 at Tennessee River, near
Cuba Landing SR-191
(Birdsong Rd) to SR-13S

Jackson to
Nashville 10

Slippery bridge
during ice
Occasional fog

Surveillance cameras
Dynamic message
signs

$1,015,000 $69,000 1.6

Rural ITS Implementation along
I-40 at Piney River, SR-48 (Exit
163) to SR-46 (Exit 172)

Jackson to
Nashville

10

Slippery bridge
during ice
Occasional fog
Grade & curve at
bridge

Weather station
Surveillance cameras
Dynamic message
signs

$1,015,000 $69,000 1.7

ITS Expansion along I-40 west
of Nashville between SR-46
(Exit 172) and Briley Pkwy (Exit
204) and east of Nashville
between Donelson Pike (Exit
216) and SR-840 (Exit 235)

Nashville 51

Congestion &
accidents
Slippery roadway
near Percy Priest
dam

Surveillance cameras
Dynamic message
signs Speed detection
at 1/2-mile intervals
HELP service vehicles
511 and Web traveler
information Real time
weather sensors

$4,344,800 $446,000 144.0

Rural ITS Implementation along
I-40 on Cumberland Plateau,
from Spring St in Cookeville
(Exit 290) to SR-299 (Exit 338)

Nashville to
Knoxville 47

Slippery roadway
during snow or ice
Occasional fog

Weather station
Surveillance cameras
Dynamic message
signs

$2,785,000 $273,000 0.7

ITS Expansion along I-81
between I-26 (Exit 57) and
Virginia State Line (Exit 75)

Tri-Cities 19

Congestion &
accidents
Slippery roadway
during snow or ice

Surveillance cameras
Dynamic message
signs Speed detection
at 1/2-mile intervals
HELP service vehicles
511 and Web traveler
information Real time
weather sensors

$1,777,400 $203,000 81.0
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Table 3-5: Interchange & Ramp Improvements Along I-40/ I-81 Corridor

Description Region Solution
Cost Estimate
(2008 Dollars)

Lengthen acceleration/deceleration lanes at I-
40 weigh station near Exit 52.

Extend I-40 off-ramp deceleration lane 500 feet for both EB and WB
directions.  Extend I-40 on-ramp acceleration lane 600 feet for both EB and
WB directions.  (Includes one culvert extension.)

$650,000

Lengthen ramps at I-40/SR-76 interchange
(Exit 56)

Memphis
to Jackson

Extend I-40 EB off-ramp 400 feet, EB on-ramp 1000 feet, WB off-ramp 600
feet and WB on-ramp 1100 feet.

$1,200,000

Widen US-412 (Hollywood Dr) from I-40 to
Miller Dr to 5 lanes

Only segment of US-412 west of Jackson that has not been widened to 5
lanes

$6,600,000

Re-design I-40/US-45 BP interchange.

Jackson
Reconfigure I-40/US-45 BP cloverleaf as a single point interchange.  Add 2.9
total miles of full auxiliary lanes between Keith Short Bypass (US-45 BP) and
N. Highland Avenue (US-45).  Reconfigure I-40/US-45 full cloverleaf as a
partial cloverleaf interchange with a new traffic signal.

$40,400,000

Extend on/off ramps at I-40/SR-50
interchange.

Jackson to
Nashville

Extend I-40 off-ramp deceleration lane 500 feet for both EB and WB
directions.  Extend I-40 EB on-ramp acceleration lane 1100 feet and I-40 WB
on-ramp acceleration lane 1200 feet.

$1,300,000

Improve ramp from I-40 East to I-440 South. Nashville

Extend I-40 EB to I-440 system ramp deceleration lane 2100 feet.

$2,800,000

Increase shoulder width on bridge in Kingston.
Lebanon

to
Knoxville

Widen 1450 feet along the I-40 Clinch River Bridge and approaches by 6 feet
in each direction to provide full shoulders. $8,800,000

Extend ramp from I-140 SB to I-40/I-75 WB. Add full auxiliary lane between interchanges 2650 feet. $1,100,000

Lengthen ramps at I-40 weigh station
Knoxville Extend I-40 off-ramp deceleration lanes 400 feet for EB and 500 feet for WB

directions.  Extend I-40 on-ramp acceleration lanes 900 feet for EB and 500
feet for WB directions.

$1,000,000
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Table 3-5: Interchange & Ramp Improvements Along I-40/ I-81 Corridor (Cont.)

Description Region Solution
Cost Estimate
(2008 Dollars)

Improve operations of I-40/I-81
interchange.

Extend I-40 WB, I-40 EB and I-81 NB acceleration lanes 800
feet.  Extend I-81 SB deceleration lane 400 feet.

$1,300,000

Lengthen ramps at I-81 rest area Extend I-81 SB acceleration lane 900 feet and SB deceleration
lane 700 feet.

$650,000

Improve exit ramp capacity at I-81
interchange at Exit 69 Provide dual right turn lane on I-81 NB off-ramp for 500 feet.

$250,000

Re-design I-81/I-26 interchange.

Lakeway &
Tri-Cities

Reconfigure I-81 and I-26 system cloverleaf interchange by
converting two existing loop ramps to directional fly-over ramps.
Improvement includes ramp modifications, culvert extension
and bridge widening.

$43,600,000
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Table 3-6: Recommended Truck Climbing Lanes (Thousands of 2008 Dollars)

County
Begin
Log
Mile

End
Log
Mile

Mile
Post

Length
(mi)

Median
Width ROW Bridges

Bridge
Cost ROW

Cost
Constr
Cost PE Cost %

Barrier
%

Constraints
Cost  of

Constraints Total Cost

BENTON 7 8.13 133 1.13 2 300 1 $4,000 $3,122 $3,966 $1,527 100% 100% $11,300 $23,915

HICKMAN 0.34 1.44 149 1.1 52 300 $0 $0 $3,861 $1,486 100% $11,000 $16,347

DICKSON 16.5 17.83 180 1.33 100 300 1 $4,000 $0 $4,668 $1,797 100% $13,300 $23,765

CHEATHAM 1.35 2.63 186 1.28 54 300 1 $4,000 $0 $4,493 $1,601 90% $11,520 $21,614

CHEATHAM 5.09 5.64 189 0.55 60 300 2 $8,000 $0 $1,931 $743 100% $5,500 $16,174

SMITH 0.04 0.6 250 0.56 50 300 1 $4,000 $0 $1,966 $757 100% $5,600 $12,322

PUTNAM 3.03 4.74 270 1.71 2 300 $0 $4,724 $6,353 $2,345 100% 100% $17,100 $30,522

PUTNAM 25.32 29.32 293 4 2 - 999
400 -
1500 2 $8,000 $2,265 $21,962 $6,196 21% 100% $40,000 $78,423

CUMBERLAND 21.24 22.26 326 1.02 90 300 $0 $0 $3,580 $1,378 100% $10,200 $15,158

CUMBERLAND 34.55 35.85 339 1.3 52 300 1 $4,000 $0 $4,563 $1,756 100% $13,000 $23,319

ROANE 0.2 1.35 341 1.15 54 - 300
300 -
600 1 $4,000 $2,486 $6,467 $1,797 100% $11,500 $26,249

ROANE 1.53 2.64 342 1.11 300 600 $0 $3,066 $6,893 $1,799 100% $11,100 $22,859

ROANE 9.64 10.68 350 1.04 30 350 2 $8,000 $0 $3,650 $1,305 90% $9,400 $22,355

ROANE 12.39 13.15 353 0.76 44
300 -
350 1 $4,000 $0 $2,668 $647 50% $3,800 $11,114

SULLIVAN 6.78 7.98 60 1.2 32 250 1 $4,000 $0 $4,212 $1,621 100% $12,000 $21,833

TOTAL 19.24 $56,000 $15,663 $81,232 $26,755 $186,320 $365,971



I-40 / I-81 Corridor Feasibility Study
Corridor Plan
Task 4 Technical Memorandum

3-9

Table 3-7: FY 2010-2014 Corridor Implementation Plan for TDOT Region 1

(Year-Of-Expenditure Dollars in Thousands)
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Table 3-7: FY 2010-2014 Corridor Implementation Plan for TDOT Region 1 (Cont.)

(Year-Of-Expenditure Dollars in Thousands)
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Table 3-8: FY 2015-2019 Corridor Implementation Plan for TDOT Region 1

(Year-Of-Expenditure Dollars in Thousands)
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Table 3-8: FY 2015-2019 Corridor Implementation Plan for TDOT Region 1 (Cont.)

(Year-Of-Expenditure Dollars in Thousands)
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Table 3-9: FY 2020-2029 Corridor Implementation Plan for TDOT Region 1

(Year-Of-Expenditure Dollars in Thousands)
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Table 3-9: FY 2020-2029 Corridor Implementation Plan for TDOT Region 1 (Cont.)

(Year-Of-Expenditure Dollars in Thousands)
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Table 3-10: FY 2010-2014 Corridor Implementation Plan for TDOT Region 2

(Year-Of-Expenditure Dollars in Thousands)
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Table 3-11: FY 2015-2019 Corridor Implementation Plan for TDOT Region 2

(Year-Of-Expenditure Dollars in Thousands)
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Table 3-12: FY 2020-2029 Corridor Implementation Plan for TDOT Region 2

(Year-Of-Expenditure Dollars in Thousands)
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Table 3-13: FY 2010-2014 Corridor Implementation Plan for TDOT Region 3

(Year-Of-Expenditure Dollars in Thousands)
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Table 3-13: FY 2010-2014 Corridor Implementation Plan for TDOT Region 3 (Cont.)

(Year-Of-Expenditure Dollars in Thousands)



I-40 / I-81 Corridor Feasibility Study
Corridor Plan
Task 4 Technical Memorandum

3-20

Table 3-14: FY 2015-2019 Corridor Implementation Plan for TDOT Region 3

(Year-Of-Expenditure Dollars in Thousands)
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Table 3-14: FY 2015-2019 Corridor Implementation Plan for TDOT Region 3 (Cont.)

(Year-Of-Expenditure Dollars in Thousands)



I-40 / I-81 Corridor Feasibility Study
Corridor Plan
Task 4 Technical Memorandum
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Table 3-15: FY 2020-2029 Corridor Implementation Plan for TDOT Region 3

(Year-Of-Expenditure Dollars in Thousands)



I-40 / I-81 Corridor Feasibility Study
Corridor Plan
Task 4 Technical Memorandum
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Table 3-16: FY 2010-2014 Corridor Implementation Plan for TDOT Region 4

(Year-Of-Expenditure Dollars in Thousands)



I-40 / I-81 Corridor Feasibility Study
Corridor Plan
Task 4 Technical Memorandum
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Table 3-16: FY 2010-2014 Corridor Implementation Plan for TDOT Region 4 (Cont.)

(Year-Of-Expenditure Dollars in Thousands)



I-40 / I-81 Corridor Feasibility Study
Corridor Plan
Task 4 Technical Memorandum
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Table 3-17: FY 2015-2019 Corridor Implementation Plan for TDOT Region 4

(Year-Of-Expenditure Dollars in Thousands)



I-40 / I-81 Corridor Feasibility Study
Corridor Plan
Task 4 Technical Memorandum
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Table 3-18: FY 2020-2029 Corridor Implementation Plan for TDOT Region 4

(Year-Of-Expenditure Dollars in Thousands)



I-40 / I-81 Corridor Feasibility Study
Corridor Plan
Task 4 Technical Memorandum
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Figure 3-1: I-40/I-81 Corridor Plan for TDOT Region 1


































