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Timmons Group performed traffic planning and analysis in support of the Wilson Workforce Rehabilitation
Center (WWRC)/US 250 Small Area Study. The goal of the project was to identify short and long-term
improvement options for access to the WWRC Complex.
The WWRC Complex consists of:
▪
▪
▪
▪
▪
▪

Wilson Elementary School;
Valley Career and Technical Center;
Wilson Middle School;
Wilson High School;
Wilson Workforce and Rehabilitation Center; and
Offices, maintenance facilities, etc.

These uses are all served by a single entrance, Woodrow Wilson Avenue (VA 354), which connects to US
250 (Jefferson Avenue) at a signalized intersection. Lifecore Drive forms the fourth leg of the signalized
intersection.

Project Process and Timeline
The project began with a stakeholders meeting in March 2017, which was followed by an initial public
meeting in June 2017. These two meetings identified the issues and provided a framework for the analysis
and study.
Once schools were in session for the 2017-2018 calendar year, on-site field observations were conducted
in September 2017.
From there, Timmons Group developed both short and long-term improvement options. The short-term
options focused on improving the existing US 250/Woodrow Wilson Avenue/Lifecore Drive intersection
while the long-term options focused on providing a second point of access to the Complex.
The initial options were presented to the stakeholders in October 2017. Final options, which were refined
based stakeholder input, were approved in December 2017.
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A second public meeting was held to present the short and long-term options to the public in January
2018. This was followed by a presentation to the Staunton Augusta Waynesboro Metropolitan Planning
Organization (SAWMPO) in March 2018.
Study Team and Stakeholder Group
The Study Team Members were:
Wendell Coleman, Augusta County Board of Supervisors and SAWMPO Policy Board
Timothy Fitzgerald, Augusta County and SAWMPO Policy Board
Leslie Tate, Augusta County
Doug Wolfe, Augusta County
Ann Cundy, CSPDC/SAWMPO
Scott Philips, CSPDC/SAWMPO
Terry Short, VDOT
Adam Campbell, VDOT
Don Komara, VDOT
Josh Dunlap, VDOT
Timmons Group
The Stakeholder Group included the Study Team, as well as staff from Augusta County Public Schools, and
the Wilson Workforce and Rehabilitation Center

Existing Conditions
Currently, the Complex is served by a single signalized intersection at US 250/Woodrow Wilson
Avenue/Lifecore Drive. Entering traffic is provided one (1) eastbound left turn lane, one (1) westbound
right turn lane, and a northbound shared through-right lane from Lifecore Drive. Exiting traffic is served
by dual southbound left turn lanes and a shared through-right lane.
Based on input from both the stakeholders and public meeting participants, the three (3) main issues at
the intersection are as follows:
1. The westbound right turn lane from US 250 onto Woodrow Wilson Avenue experiences
extensive queues in the AM peak hour. With buses, faculty, students, parents, and office
workers all arriving in a very short, condensed time frame, the queue extends up the hill
towards Barren Ridge Road.
2. The southbound shared through/right turn from Woodrow Wilson Avenue to US 250
experiences extensive queues during both the AM and PM peak hours. All traffic leaving the
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site queues back to the elementary school and blocks the southbound left turn lanes at US
250.
3. There are no secondary access points or emergency access easements to the Complex.
Existing Traffic Volumes
Existing AM and PM peak hour traffic volumes were collected by VDOT in February 2017 when public
schools were in session. The counts indicate the AM peak hour occurs from 7:15-8:15 AM and the PM
peak hour occurs from 3:00-4:00 PM.
Existing Traffic Observations
Timmons Group performed on-site observations in September 2017. The observations confirmed the
concerns raised by the stakeholders and citizens at the initial meetings. Specifically, Timmons Group
observed the following:
1. The westbound right turn queue extended more than 1,800 feet in the AM peak hour. The
existing right turn lane has 250 feet of storage; the queue extended out of the turn lane and
into the through lane. This blocked westbound through traffic and reduced the capacity of
the intersection.
2. In the westbound direction, the crest of the hill limits sight distance and approaching traffic
cannot see the queue of vehicles in the through lane.
3. In the AM peak hour, the eastbound left queue filled the existing turn lane but did not spill
back into the through lane.
4. In both the AM and PM peak hour, the southbound queue extended at least 1,800’ to the
elementary school and beyond. The traffic blocked all the southbound lanes and limited
access to (and effectiveness of) the dual southbound turn lanes.

Existing Traffic Capacity Analysis
Capacity analyses were performed to assess traffic conditions for each analysis scenario. The analysis
included delay, level of service, and 95th percentile queuing. The intersections were analyzed using
SYNCHRO Version 9.1 based on HCM 2010 methodologies with the following assumptions:
•

The peak hour factor (PHF) for the overall intersection was obtained from the turning movement
counts;

•

The analysis used specific PHFs to accurately represent the condensed time frame of arriving and
departing volumes.
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•

Heavy vehicle percentages for each movement based on the collected traffic data with a minimum
percentage of 2%;

•

The existing signal timings (Synchro files) provided by VDOT; and

•

All other software defaults remain unchanged.

The existing capacity analysis was performed based on the existing intersection geometrics and the
existing peak hour counts described above.
The results of the analysis are summarized in Table 1 and the analysis worksheets are contained in
Appendix A.
As shown in Table 1, the US 250/Woodrow Wilson Avenue/Lifecore Drive intersection operates at an
overall Level of Service (LOS) E in the AM peak hour, and D in the PM peak hour. Several of the individual
movements operate at LOS E or F in both peak hours.
The westbound right turn operates at a LOS E with an average delay of 75.5 seconds/vehicle in the AM
peak hour. The southbound though-right lane operates at a LOS F with an average delay of 95.2 seconds
per vehicle in the AM peak hour, and LOS E with an average delay of 58.2 seconds/vehicle in the PM peak
hour.
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Table 1: Intersection Level of Service, Delay, and Queue Summary
for 2017 Existing Traffic Conditions

Short-Term Options
Timmons Group developed and analyzed short-term options for improving the US 250/Woodrow Wilson
Avenue/Lifecore Drive intersection. The goals of the short-term options were:
•

Alleviate congestion at the intersection;

•

Minimize delay and queues during the AM and school PM peak hours; and

•

Preserve existing multi-use path/pedestrian amenities.
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o

Currently there is a multi-use path along the western side of Woodrow Wilson Avenue
and Lifecore Drive with a crosswalk and pedestrian signal across Jefferson Highway.
Maintaining these facilities was a priority in developing the short-term options.

The following short term-options were developed and evaluated:
•

Channelized, free-flow westbound right turn lane and associated northbound receiving lane;

•

Separate southbound right turn lane; and

•

Signal timing adjustments.

The short-term improvements are shown schematically in Figure 1 (wide view) and Figure 2 (close view).
The channelized westbound right turn lane and northbound receiving lane allow traffic entering the
Complex to operate free-flow and not stop. This improvement includes a concrete triangular median on
US 250 to separate the right turn from the rest of traffic and an additional northbound lane on Woodrow
Wilson Avenue to receive the right turn traffic
The receiving lane will extend approximately 1,200 feet and terminate at the existing right turn lane into
the elementary school. The option exists to extend the receiving lane another 800’ past the elementary
school to the future roundabout; however, this may impact the proposed roundabout design. It should
be noted that an analysis of operational conditions within the WWRC complex was outside the scope of
this Study. Additional analysis will be required to determine the benefits of the second northbound
receiving lane options along Woodrow Wilson Avenue.
The separate southbound right turn lane will include 250 feet of storage and 200 feet of taper and will
result in a separate lane for the right traffic, the through traffic, and dual left lanes. This improvement
may require shifting the existing lanes west and relocating the existing multi-use path; however, there
may also be an option to hold the existing western edge of the pavement and push the improvements
along Woodrow Wilson Avenue to the east.
The short-term improvements will also require modifications to the existing traffic signal to accommodate
the new channelized westbound right turn lane, and updating the signal timings at the intersection.
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Short-Term Improvements Capacity Analysis
The impacts of the short-term improvements were analyzed under both existing conditions (2017) and
future conditions (2022).
The results of the existing conditions (2017) analysis are summarized in Table 2 and the analysis
worksheets are contained in Appendix B.
Table 2: Intersection Level of Service, Delay, and Queue Summary
for 2017 Traffic Conditions

As shown in Table 2, with the short-term improvements and 2017 traffic volumes, the overall LOS of the
intersection will improve in both the AM and PM peak hours. The free-flow westbound right turn lane
eliminates the delay and queue for that movement and allows for signal timing adjustments to improve
the operations of other movements. The southbound right queue is reduced to 177 feet, and will be
contained within the storage area of the new turn lane. The southbound right delay is reduced by 30
seconds/vehicle.
The 2022 traffic volumes were developed using the following annual linear growth rates, discussed and
agreed upon by the study team (applied to the existing 2017 volumes):
•
•
•

US 250: 1.0%;
Woodrow Wilson Avenue: 0.5%; and
Lifecore Drive 2.0%
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The capacity of the intersection under 2022 traffic conditions was analyzed for both no-build (no shortterm improvements) and build conditions (with the short-term improvements).
The results of the analysis are summarized in Table 3, and the analysis worksheets are contained in
Appendix C for the 2022 no-build conditions, and Appendix D for 2022 build conditions.
Table 3: Intersection Level of Service, Delay, and Queue Summary
for 2022 Traffic Conditions

As shown in Table 3, without the short-term improvements, the operations and queueing of the
intersection will deteriorate in 2022.
With the short-term improvements, the overall intersection LOS will improve in both the AM and PM peak
hours. The free-flow westbound right turn lane, again, eliminates the delay and queue for that movement
and allows for signal timing adjustments to improve the operations of other movements. The southbound
right queue is reduced to 160 feet and will be contained within the storage area of the new turn lane. The
southbound right delay is reduced by over 40 seconds/vehicle.
Short-Term Improvement Cost Estimates
Planning level cost estimates were developed for the short-term improvements listed above. The
estimated cost of the short-term improvements at $1.5 to $1.8 million (2018 dollars) and includes
engineering, construction, right-of-way, utilities, traffic signal work, relocation of the pedestrian path, and
contingency fees. Detailed estimates are included in Appendix E.
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If the northbound receiving lane on Woodrow Wilson Avenue is extended to the roundabout, the cost
estimate increases to $2.1 to $2.5 million (2018 dollars).

Long-Term Options
Timmons Group developed and analyzed three long-term options for providing secondary access to the
Complex. The goals of the long-term options were:
•
•
•

Alleviate congestion at the existing entrance;
Provide secondary and emergency access to the Complex; and
Provide access to adjacent/undeveloped parcels.

To accomplish the long-term goals, a new roadway would be built connecting the Complex with the
surrounding roadway network. Based on traffic projections and the nature of the roadway, a typical
section was developed and included the following:
•
•
•

Two 13’ vehicular travel lanes (one lane in each direction);
10’ multi-use path on one side; and
Option for either curb and gutter or ditch section.

Figure 3 shows the typical section with curb and gutter. Figure 4 shows the typical section with roadside
ditch. Both of these were considered relative to the proposed options.
The initial evaluation identified 13 potential alignments which were then narrowed down to three with
input from the Stakeholder Group. The three options are shown schematically on Figure 5. All alignments
are conceptual in nature and represent planning level efforts; no engineering studies or design have been
completed for the alignments.
The horizontal and vertical alignments for each option are shown on Figures 6 through 8. The horizontal
alignment is on top with the vertical profile on the bottom. The green sections of the vertical profiles
represent fill sections and the pink represent cut sections.
With Options A and B, the intersection control at the connection point on US 250 is undetermined. US 250
is part of the proposed VDOT Arterial Preservation Network, which requires the consideration of
intersection control methods that preserves and enhances the capacity and safety of critical transportation
highway. All new traffic signals may require exceptions and approval of the VDOT State Traffic Engineer.

Operational analysis of all three options assumes the installation of the short-term improvements at the
US 250/Wilson Avenue/Lifecore Drive intersection.
Each option is discussed in further detail below.
Option A

As shown in Figure 6, Option A is located west of Woodrow Wilson Avenue connecting US 250 near the
Virginia Employment Commission building with the western portion of the Complex. The option is
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approximately 3,700 feet in length and would connect with the Complex via Hornet Road near the
Rehabilitation Center.
Option A provides direct access to the Complex and relief for the eastbound left movement in the AM
peak hour and the southbound right in both the AM and PM peak hours. With the alignment currently
shown, the majority of the right-of-way is across State-owned property.
Option A alone does not provide relief for the heavy westbound traffic in the AM peak hour, but the
congestion related to this westbound traffic is generally resolved with the short term improvements at
US 250 and Woodrow Wilson Avenue/Lifecore Drive.
Right and left turn lanes on US 250 would likely be required with Option A; however, a more detailed
analysis of intersection control would be conducted if this option were pursued for funding.
Option B
As shown in Figure 7, Option B is located east of Woodrow Wilson Avenue, connecting to US 250 near the
crest of the hill, and connects into the Complex behind the Technical Center near the current bus parking
area. The option is approximately 3,900 feet in length and provides access to the Middle/High School
portion of the Complex.
Option B provides direct access to the Complex, and provides relief for the westbound traffic in the AM
peak hour and the southbound left traffic in both the AM and PM peak hours. This option provides access
to adjacent/undeveloped parcels, but requires obtaining right-of-way from individual private owners.
Right and left turn lanes on US 250 would likely be required with Option B; however, a more detailed
analysis of intersection control would be conducted if this option were pursued for funding.
Option C
As shown in Figure 8, Option C connects to Barren Ridge Road and the existing traffic signal at the US
250/Barren Ridge Road/Mule Academy Road intersection and connects into the Complex behind the
Technical Center near the current bus parking area. The option is approximately 5,000 feet in length, and
provides access to the Middle/High School portion of the Complex.
Barren Ridge Road would be realigned to become the minor street where the southbound traffic yields to
through traffic on the proposed road. The portion of Barren Ridge Road between Option C and US 250
would be widened from one (1) to two (2) lanes to accommodate a southbound left turn lane. In addition,
westbound right and eastbound left turn lanes would be added/extended on US 250. The existing traffic
signal would be modified to accommodate the improvements.
Option C provides direct access to the Complex, and relief for the westbound traffic in the AM peak hour
and the southbound left traffic in both the AM and PM peak hours. The option provides access to
adjacent/undeveloped parcels, but requires obtaining right-of-way from individual private owners.
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Long-Term Improvements Capacity Analysis
The impacts of the long-term improvements were analyzed under future (2040) conditions. To develop
the 2040 traffic volumes, the following annual linear growth rates were discussed and agreed upon by the
study team and applied to the existing volumes:
•
•
•

US 250: 1.0%;
Woodrow Wilson Avenue: 0.5%; and
Lifecore Drive 2.0%.

Since the options include new or modified connections to US 250, the long-term analysis includes the
respective connection point, the US 250/Woodrow Wilson Avenue/Lifecore Drive intersection, and the
US 250/Barren Ridge Road/Mule Academy Road intersection.
For the purposes of this analysis, new traffic signals were assumed at the connection points on US 250 for
Options A and B.
The capacity of the intersections under 2040 traffic conditions was analyzed for each option. The results
of the analysis are summarized in Table 4, and the analysis worksheets are contained in Appendices F
through H for Options A through C, respectively.
As shown in Table 4, each of the options provide relief to the existing US 250/Woodrow Wilson
Avenue/Lifecore Drive intersection.
Option A operates at an overall LOS A in both peak hours at the connection point to US 250, and the US
250/Wilson Avenue/Lifecore Drive intersection operates at an overall LOS C in the AM peak and D in the
PM peak.
Option B operates at an overall LOS A in both peak hours at the connection point to US 250, and the US
250/Wilson Avenue/Lifecore Drive intersection operates at an overall LOS D in the AM peak and D in the
PM peak.
Option C operates at an overall LOS D in both peak hours at the US 250/Barren Ridge Road/Mule Academy
Road intersection, and the US 250/Wilson Avenue/Lifecore Drive intersection operates at an overall LOS
D in the AM peak and D in the PM peak.
Like the analysis of short-term improvements, the analysis of Options A, B, and C does not include traffic
operations internal to WWRC. Additional analysis will be required to support a project application if any
of the options were to be advanced for funding consideration.
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Table 4: Intersection Level of Service, Delay, and Queue Summary for 2040 Traffic Conditions
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Long-Term Improvement Cost Estimates
Planning level cost estimates were developed for the long-term improvements listed above. The estimates
include engineering, construction, right-of-way, utilities, traffic signal work, and contingency fees. Given
the extended timeline for construction, the estimates are inflated to 2026 dollars. The planning level
estimates are summarized below:
•

Option A: $13.3 to $16.1 million in 2026 dollars;

•

Option B: $13.3 to $16.6 million in 2026 dollars; and

•

Option C: $19.6 to $23.7 million in 2026 dollars.

Detailed cost estimates are included in Appendix I.
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