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Assessment of Options

The Tennessee Department of Transportation has adopted seven guiding principles against which
all transportation projects are to be evaluated. These guiding principles address concerns for system
management, mobility, economic growth, safety, community, environmental stewardship, and fiscal
responsibility. These Guiding principles are discussed in the following paragraphs as they relate to
the alternates for improving the intersection of SR-106 and SR-46.

Guiding Principle 1: Preserve and Manage the Existing Transportation System

The intersection of SR-106 and SR-46 is currently approaching capacity during the peak hour traffic
periods. As traffic volume increases in the corridor continue, this condition could extend into off
peak traffic periods. While none of the Build Alternates will solve the capacity constraints at the
intersection, Build Alternative A, B, and C, all of which involve construction of additional lanes at
the intersection, will reduce the average vehicle delays and improve operations. Build Alternative C
provides the greatest reduction in delay and the most improvement in operations but also will be the
most costly of the alternatives also requiring some additional right-of-way. Realignment of the
intersection contained in Build Alternatives A, B, and C will provide an improvement in safety by
providing better sight distance and improved turning radii. None of the build alternatives have a
significant impact on adjacent properties.

Guiding Principle 2: Move a Growing, Diverse, and Active Population

Williamson County 1s amongst the fastest growing populations in Tennessee. With a 21.3 percent
population growth from 2000-2005, the community continues to thrive with additions of
neighborhoods, schools, and businesses. With population growth on the rise, so is the demand on
the local infrastructure. Unfortunately, some local roadways do not have the capacity to effectively
move the increased number of vehicles traveling in Williamson County each day. One example,
SR-106, is a major north/south thoroughfare that has become increasingly congested due to the
population increase.

Specific to the traffic congestion problem is the intersection of SR-106 and SR-46. Existing
conditions at this intersection cause major delays in the morning and evening peak hour traffic,
which function at a level of service D and F, respectively. The proposed project improvements will
help move the traffic through this intersection more effectively in both morning and evening rush
hours and although no off-peak calculations were performed, similar results would be expected in
the off-peak periods. While Build Alternative A and Build Alternative B begin to address the safety
and congestion issues at SR-106 and SR-46, Alternative C provides the most comprehensive
solution to the problem, The addition of left and right turning lanes on SR-106 will prevent the
interference of turning movements onto SR-46 by removing these vehicles from the through traffic
stream. In addition, all build alternatives address the need to realign SR-46 with SR-106 at a safer
angle of 90 degrees. The existing angle at which SR-46 is aligned is a safety hazard for all of the
traveling population, especially those traveling in larger vehicles.
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Guiding Principle 3: Support the State's Economy

SR-106 serves as a north-south route for citizens traveling through Williamson County and the City
of Franklin to surrounding counties and the Nashville metropolitan area. Approximately 46.5
percent of Williamson County residents work in other counties in Tennessee. A large percentage of
those residents have a travel time of 30 minutes or more to work each day and 91.1 percent of those
travel by car, truck, or van. Transportation projects such as the SR-106 and SR-46 intersection
improvements help to support Tennessee’s economy by providing improved traveling conditions for
the work force in this area.

Not only are people traveling to work on SR-106, but they are traveling to nearby shopping areas,
restaurants, and other retail industries in and around Nashville. Over half of the residents living in
Williamson County earn more than $75,000 each year. An improved infrastructure in this area will
continue to encourage residents to live, work, and shop in Williamson County.

Guiding Principle 4: Maximize Safety and Security

The intersection crash rate of 0.58 for SR-106 and SR-46 is lower than the statewide average crash
rate of 0.75. However, 83 percent of the crashes during the study period were rear-end and possibly
due to congestion at the intersection. All three Build Alternatives will reduce the congestion and
improve operations at the intersection and should maximize safety until future corridor
improvements can be made.

Guiding Principle 5: Build Partnerships for Livable Communities

Part of TDOT’s Long Range Transportation Plan is to promote projects that have public and
community support. While no formal public involvement process has been implemented for the
proposed project, there is no known opposition to the project at this time. Build Alternatives A, B,
and C are anticipated to have very little (if any) negative impact to the surrounding community.
While construction of the proposed project may cause temporary excess congestion, the overall
product will benefit everyone in the community by improving safety conditions and relieving daily
congestion on the roadway.

Guiding Principle 6: Promote Stewardship of the Environment

This report includes results from an environmental review performed on the proposed project site
and the surrounding area. The purpose of the review was to identify environmental concerns early
in the project planning process and identify environmental agencies that will need to be involved
throughout the life of the project. Environmental areas of review include a flood zone review, a
jurisdictional waters and wetlands investigation, a threatened and endangered species investigation,
a historical properties investigation, and a hazardous materials review.

The results of these studies indicated that the proposed project has two possible environmental
issues to note. First, the project is located in a 100-year flood zone area and second, there is a
possibility that the leafy prairie-clover (Dalea foliosa) a threatened and endangered species, may
exist in the project area. While these areas are noted to require special attention, they are expected
to have minimal (if any) negative impacts. Build Alternative C is anticipated to encroach on these
areas more than Build Alternative A or Build Alternative B. Recommendations have been made in
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this report on the appropriate action to proceed with environmental studies. An environmental area
of concern map is atso included to help demonstrate the locations of the possible environmental
concerns. Table 5 is a comparison of each alternative.

Table 5. Comparison of Environmental Considerations

Threatened/
Waters & Hazardous Endangered Historical
Option Floodplains Wetlands Materials Species Properties
No Build X X X X X
Build Alt A . X X X X
Build Alt B . X X X X
Build Alt C . X X . X

¢ Indicates a possible encroachment

x No encroachment or NfA

Guiding Principle 7: Promote Financial Responsibility

Project cost estimates were prepared for each considered alternative and are summarized in Table 6.

Table 6. Construction Cost Comparisons

Reduction in Avg. | Reduction in Avg. | Reduction in Avg.

No. of Veh. Delay - 2006 | Veh. Delay - 2011 | Veh. Delay - 2031

New (Seconds) (Seconds) (Seconds) Probable
Alternative Lanes AM. P.M. AM, P.M. AM. P.M. Project Cost
No-Build n/a n/a nfa nfa n/a n/a n/a $0.00
Build Alternative A 1 10.2 6.2 26.9 17.9 398 61.8 $593,000.00
Build Alternative B 2 14.6 7.1 108.4 39.8 597 203.6 $1,051,000.00
Build Alternative C 3 242 43.4 137.3 92.5 1149 289.2 $1,092,000.00

Summary

SR-106 in Williamson County is a major arterial (two-lane) roadway with an increasingly large
number of peak hour commuters each day. SR-106 connects Williamson County and the City of
Franklin to the Nashville metropolitan area via this existing north-south highway. Traffic volumes
in Williamson County have increased dramatically over the past few years largely due to a
documented 21.3 percent increase in population from 2000 to 2003, SR-46 intersects SR-106 just

south of Cartwright Creek in Williamson County. SR-46 is two-lane collector roadway serving

several residential areas in addition to some parcels of undeveloped land within the vicinity of its
intersection with SR-106.

The traffic capacity analysis reveals that for 2006 peak hour traffic, the intersection of SR-106 and
SR-46 operates at a LOS D in the A.M. and a LOS F in the P.M. Capacity analyses were also

performed using forecasted tratfic volumes for the future years, 2011 and 203 1. The results of these
analyses predict a LOS F for all peak hour traffic times. In addition to high traffic volumes, the
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intersection of SR-106 and SR-46 is aligned at an acute angle causing difficulty with vehicular
turning movements, especially for large trucks that pass through the intersection. Even with the
abovementioned issues, the existing calculated crash rate for this intersection is presently less than
the Tennessee statewide average crash rate.

Improvements to the intersection of SR-106 and SR-46 are needed to achieve the following criteria:

»  Address the capacity, operational, and safety concerns at the intersection.
* Achieve an improved LOS (reduce the average delay) for both roadways.

Five options were considered in addressing the purpose and need of the project. The following isa
summary and evaluation of these options:

No Build Alternative

LOS of F in the A.M. peak and a LOS of F in the P.M. peak (2011 projected traffic counts).
Provides no additional intersection capacity or improvements to operations or safety.

Does not provide an improved LOS for either roadway.

No additional right-of-way required.

No environmental impact.

Traffic Operations Alternative

e Upgrade existing traffic signal equipment and signal operations at the intersection of SR-46
and SR-106 (install vehicle detection and improved signal timing).

Provides very minimal improvements to intersection capacity.

Does not provide improvements to safety.

Provides slight measurable improvements to intersection operations.

Does not provide an improved LOS for either roadway.

Alternative was not given further consideration.

*® & & & »

Build Alternative A

* Realign SR-46 to create perpendicular intersection with SR-106, including addition of left

turn lane on SR-46.

Reconfigure proposed traffic signal at new intersection.

No roadway modifications to SR-106.

LOS of F in the A.M. peak and a LOS of F in the P.M. peak (2011 projected traffic counts).

Reduction in average delay by 26.9 seconds in the A M. peak and an average delay

reduction of 17.9 seconds in the P.M. peak (2011 projected traffic counts).

Provides additional capacity to the intersection (left turn lane storage on SR-46).

« [mproves intersection operations (new traffic signal along with better turning radii for
vehicles and trucks).

s Increases safety (improves intersection sight distance and eliminates roadside ditches on

SR-46).

Provides improved LOS for SR-46, no improvements to SR-106,

No additional right-of-way required.

Minimal environmental impacts — floodplain.

Estimate of project cost - $593,000.
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Build Alternative B

Realign SR-46 to create perpendicular intersection with SR-106, including the addition of
left turn lanes on SR-46 and SR-106.

Reconfigure proposed traffic signal at new intersection.

LOS of F in the A.M. peak and a LOS of F in the P.M. peak (2011 projected traffic counts).
Reduction in average delay by 108.4 seconds in the A.M. peak and an average delay
reduction of 39.8 seconds in the P.M, peak (2011 projected traffic counts).

Provides additional capacity to the intersection (left turn lane storage for both SR-46 and
SR-106).

Improves intersection operations (new traffic signal along with better turning radii for
vehicles and trucks)

Increases safety (improves intersection sight distance and eliminates roadside ditches on
both SR-46 and SR-106).

Provides improved LOS for both SR-46 and SR-106.

No additional right-of-way required (possible need for slope easements).

Minimal environmental impacts — floodplain,

Estimate of project cost - $1,051.000.

Build Alternative C

Realign SR-46 to create perpendicular intersection with SR-106, including the addition of
left turn lanes on SR-46 and SR-106, and addition of right turn lane on SR-106.
Reconfigure proposed traffic signal at new intersection.

LOS of F in the A.M. peak and a LOS of F in the P.M. peak (2011 projected traffic counts).
Reduction in average delay by 137.3 seconds in the A.M. peak and an average delay
reduction of 92.5 seconds in the P.M. peak (2011 projected traffic counts).

Provides additional capacity to the intersection (left turn lane storage for both SR-46 and
SR-106 and right turn land storage for SR-106).

Emproves intersection operations {new traffic signal along with better turning radii for
vehicles and trucks)

Increases safety (improves intersection sight distance and eliminates roadside ditches on
both SR-46 and SR-106),

Provides improved LOS for both SR-46 and SR-106.

Moderate environmental impacts — floodplain and potential impact to threatened and
endangered species (leafy prairie-clover).

Requires additional right-of-way and slope easements.

Estimate of project cost - $1,092,000.
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Review Team

A field investigation of the site was made by the following individuals on December 6, 2006.

Chris Armstrong TDOT Project Planning — Short Range Planning Office

Dudley Daniel TDOT Project Planning — Conceptual and Safety Planning Office
Charles Graves TBOT Project Planning — Conceptual and Safety Planning Office
Phil Trammel TDOT - Region 3 Traffic Engineering Office

Floyd Hefline Williamson County Planning

Brian Whitaker ARCADIS

Ashley Farless ARCADIS

Harvey McKaig ARCADIS
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