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1 Needs Evaluation & Diagnosis
1.1. Introduction
Multimodal Project Pipeline (Project Pipeline) is a performance-based planning program to identify cost-
effective solutions to multimodal transportation needs in Virginia. Through this planning process, projects
and solutions may be considered for funding through programs, including SMART SCALE, revenue
sharing, interstate funding, and others. Visit the Project Pipeline webpage for additional information:
vaprojectpipeline.org.
This study focuses on concepts targeting identified needs including capacity preservation and safety
improvement. The objectives of Project Pipeline are shown below in Figure 1.

Figure 1: Project Pipeline Objectives

1.2. Methodology
The Project Pipeline study process consists of three phases, further detailed in Figure 2:

· Phase I: Problem Diagnosis and Alternative Brainstorming
· Phase II: Alternative Evaluation and Sketch-Level Analysis
· Phase III: Investment Strategy and Cost Estimate

Figure 2: Study Phase Methods and Solution
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1.3. Study Background
The Virginia Department of Transportation (VDOT) working in conjunction with Scott County and
Weber City staff have identified the need to address operational and safety concerns along the U.S.
Route 23 (Main Street) corridor. U.S. Route 23 serves as a key corridor serving southwest Virginia and
northeast Tennessee and is a key arterial included in the Arterial Preservation Network. Additionally,
U.S. Route 23 is listed as a Corridor of Statewide Significance (CoSS) as part of Virginia’s “Southside
Corridor” and has been previously studied to identify safety and access management improvements.
A study work group (SWG) was formed for the Study to capture input from local stakeholders and to
shape the development of improvement concepts. The SWG provided local and institutional
knowledge of the corridor; reviewed study methodologies; provided input on key assumptions; and
reviewed and approved proposed improvements created through the study process. The SWG
included members representing the following organizations:

· Virginia Department of Transportation (VDOT)
· Office of Intermodal Planning and Investment (OIPI)
· Weber City
· Scott County
· Kingsport Metropolitan Transportation Planning Organization (KMTPO)
· Counties of Lee, Scott, Wise and the City of Norton Planning District Commission

(LENOWISCO)
· City of Kingsport, Tennessee
· Department of Rail and Public Transportation (DRPT)
· Michael Baker
· Kimley-Horn

The study area limits along U.S. Route 23 extend between the Tennessee state line and Wadlow Gap
Highway and total approximately 3 miles as shown in Figure 3. U.S. Route 23 is a four-lane divided
roadway with a 45-mph posted speed limit south of the North Fork Holston River and a 40-mph speed
limit north of the North Fork Holston River within the study area. U.S. Route 23 is classified as an
“Other Principal Arterial” and serves an annual average daily traffic (AADT) of approximately 23,000
vehicles per day within the study area. U.S. Route 23 serves as an important transportation corridor in
southwest Virginia, and it continues to accommodate a wide array of users with varying trip purposes.
The segment of U.S. Route 23 provides direct access to commercial, residential, and various
government land uses within the study area. The various trip purposes in the study area include, but
are not limited to employment commuting, local residential, local business access, access to schools
and medical offices, recreational access, major highway access (U.S. Route 58 in the north and I-26 in
the south), and heavy vehicle routes.

A framework document was created outlining this study’s approach, assumptions, and methodologies.
This study’s framework document was developed in conjunction with the SWG and its concurrence
was obtained on July 27, 2021. The signed framework document is provided in Appendix A-1.

1.4. VTrans Needs
Project Pipeline focuses on solutions to the identified VTrans Mid-Term needs with a performance-
based planning approach. The VTrans Mid-Term needs were identified from a data-informed process
to guide Virginia’s transportation future. The U.S. Route 23 corridor VTrans Mid-Term needs are
outlined in Table 1.

Table 1: U.S. Route 23 VTrans Needs
VTrans 2019 Mid-Term Need Priority

Bicycle Access Medium
Capacity Preservation Very High
Congestion Mitigation None
IEDA (UDA) Access None
Pedestrian Access None

Safety Improvement Very High
Pedestr ian Safety Improvement None

Reliabil ity None
Rail On-time Performance None

Transit Access Low
Transit Access for Equity Emphasis Areas None

Transportat ion Demand Management Low

The U.S. Route 23 Corridor, between the Tennessee state line and Wadlow Gap Highway, was
identified as a Project Pipeline study location because of the presence of overlapping VTrans needs.
The project team took the following steps to confirm and expand on the VTrans needs identified along
this corridor.

· Reviewed the VDOT Data Dashboard that was prepared by the Pipeline Program Effort to
identify the core issues and patterns along the project study area

· Conducted a field review of the study area to observe issues and document existing conditions
· Collected traffic counts at the study area intersections and tube counts along the corridor
· Reviewed relevant studies and plans near the study area to inform the alternative development
· Conducted a detailed Existing Conditions and No-Build Conditions traffic operations analysis

using Synchro
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Figure 3: Project Study Area
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1.5. High-Level Needs Diagnosis
The Data Dashboard was developed by OIPI and VDOT to centralize data collection and leverage big
data sources to streamline VTrans needs and problem diagnosis across all Project Pipeline studies as
well as identifying the core issues and patterns identified in the Framework Document.
The Data Dashboard contains performance measures including VDOT crash data, travel time index
data, level of travel time reliability (LOTTR) data, speed data, and Streetlight data for each study area.
Detailed results of this analysis are included in Appendix A-2.
The study team reviewed the Dashboard performance measures in addition to other sources to
validate the presence of VTrans needs and identify where improvements in the study area would be
most effective.

The study team confirmed the VTrans needs for capacity preservation and safety improvements. The
needs diagnosis analysis identified access management concerns along the corridor which has
approximately 29 access points per mile within the study area. In addition, the study team identified
crash hotspots along the study corridor which include numerous rear-end and angle crashes. The
following sections provide additional detail on the needs diagnosis performed during Phases 1 and 2 of
this Project Pipeline study.

1.5.1. Operations and Access Needs
The Travel Time Index (TTI); the ratio of the travel time during the peak period to the time required to
make the same trip at free-flow speeds, for the study corridor reflects directional travel, where the TTI
for northbound travel is higher during the peak travel periods. The TTI value of 1.09 indicates a 30-
minute free-flow trip requires 33 minutes during the peak periods.  Furthermore, a review of existing
driveways determined that the corridor has an access point density of 29 access points per mile with
over 160 total access points within the study corridor. These high-level analyses informed the study
team of the most significant congestion hot spots in the study area and the impact of closely spaced
intersections and driveways on traffic operations. Figure 4 includes additional details from the
operations needs diagnosis.

Figure 4: High-Level Operation Need Summary
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1.5.2. Safety Needs
The study area has a very high Safety Improvement VTrans need. The study team reviewed VDOT
crash data from 2015-2019 to identify high-level crash trends in the study corridor. The data revealed
that over 45% of the crashes in the study area were rear-end collisions which may be attributed to the
lack of access management, high driveway density, and few or substandard turn-lanes for vehicles
accessing commercial driveways along the corridor. Figure 5 includes additional details from the
safety needs diagnosis.

Figure 5: High-Level Safety Needs Summary

Multimodal Needs
The study area has low Transportation Demand Management (TDM) and Transit Access VTrans
needs. The study team reviewed the Rail, TDM, and Transit infrastructure in the vicinity of the study
area. It is noted that a Norfolk-Southern rail line operates parallel to the study corridor in Weber City.
No park-and-ride facilities are available in the vicinity of the study area. Additionally, no bikes, e-
scooters, or other mobility services were noted in the study area. METGo! demand-response service is
available in Scott, Lee, and Wise Counties. A summary of the Transit, Rail, and TDM analysis is
provided for reference in Appendix A-3 and is further discussed in Section 1.6.2.
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1.6. Detailed Needs Validation
1.6.1. Existing Conditions Traffic Operations and Safety Analysis
The study team conducted a multifaceted analysis of the existing conditions of the study corridor,
which included a review of previous studies, safety analysis, access management review, and traffic
operations analysis using Synchro. The results of the existing conditions analysis were presented to
the study work group during a Stakeholders Meeting held on October 21, 2021. The presentation is
provided for reference in Appendix A-4.

Demographics and Land Use

The study area is located entirely within the limits of Scott County. The U.S. Census Bureau 2020
population estimates indicate that Scott County has a population of approximately 21,576.
Employment data from the U.S. Census Bureau indicates that 82.2% of the Scott County population is
within the civilian labor force (ages 18+).

The existing land use maps for Scott County are provided in Appendix A-5. The study area consists
primarily of commercial and single-family residential land uses along U.S. Route 23 including
convenience stores, restaurants, medical offices, and churches.

Relevant Studies and Plans

The following relevant studies and plans were collected and reviewed to identify previous
recommendations along the corridor:

· Moccasin Gap Bypass Alternatives Study
o This study included short-, mid-, and long-term recommendations to support future

growth and maintain efficient traffic progression along U.S. Route 23
· US 23/Route 224 Corridor Study

o This study included recommendations to improve safety and access management along
U.S. Route 23 and Route 224

· US 23 Roadway Safety Study
o This study identified multiple alternatives to improve safety by decreasing driver

confusion and risk

Safety Analysis

As part of the existing conditions analysis a safety analysis was conducted, the study team analyzed
crash data from the VDOT Crash Database over a five-year period (January 1, 2015 – December 31,
2019). In total, 276 crashes were reported in the study area, with no fatal crashes, however, 16

percent (i.e., 45 crashes) of the total study area crashes resulted in visible injuries. There were 212
(77% of the total crashes) PDO crashes within the study area. A crash severity summary and crash
type summary are shown in Table 2, and Table 3, respectively.

Table 2: Study Area Crashes by Crash Severity

Intersection with US 23 Number of Crashes
K A B C PDO Total

State Line Circle S 0 0 2 0 11 13
Long Ridge Road 0 0 3 0 7 10
State Line Circle N 0 0 3 0 3 6

Priceless Foods Shopping Center 0 1 2 0 11 14
Newland Hollow Road 0 0 0 0 3 3

Spring Street 0 0 0 1 4 5
Yuma Road/Clonce Street 0 1 1 1 16 19

Church Street 0 1 3 3 9 16
Jude Street/ Chapel Street 0 0 0 0 4 4

Church Street/McNutt Street 0 0 0 0 4 4
Blanton Drive 0 0 1 1 7 9
Legion Street 0 0 0 3 7 10

Food City Shopping 0 0 0 0 12 12
US 58 0 1 3 5 33 42

Other Segments along Study Corridor 0 7 16 5 81 109
Total 0 11 34 19 212 276

Table 3: Study Area Crashes by Crash Type

Intersection with US 23
Number of Crashes

Rear End Angle Fixed Object – Off
Road Sideswipe Pedestrian Other Total

State Line Circle S 6 6 0 0 0 1 13
Long Ridge Road 1 7 0 1 0 1 10
State Line Circle N 3 2 0 0 0 1 6
Weberview Drive 1 0 0 0 0 0 1

Priceless Foods Shopping Center 2 10 0 0 0 2 14
Newland Hollow Road 1 1 0 1 0 0 3

Spring Street 2 3 0 0 0 0 5
Yuma Road/Clonce Street 14 3 0 1 0 1 19

Church Street 1 12 1 0 0 2 16
Jude Street/ Chapel Street 1 0 2 1 0 0 4

Church Street/McNutt Street 7 5 1 0 0 0 13
Blanton Drive 4 3 0 0 0 2 4
Legion Street 7 2 0 0 0 1 10

Food City Shopping 5 3 1 2 0 1 12
US 58 24 12 2 4 0 0 42

Other Segments along Study Corridor 45 22 13 8 0 11 99
Total 124 91 20 18 0 23 276
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Crash Trends

The existing access spacing along U.S. Route 23 within the study area was evaluated in accordance
with the VDOT access management regulations contained in Appendix F of the VDOT Road Design
Manual. The existing access spacing was identified as insufficient and is likely the main contributor to
the high number of crashes along the corridor.

A total of three signalized intersections were analyzed along U.S. Route 23 within the study area. The
spacing between the existing signalized intersections and the adjacent driveways do not meet the
minimum VDOT spacing requirements. Additionally, the signalized intersections of U.S. Route 23 at
the Food City Shopping Center and U.S. Route 23 at U.S. Route 58 do not meet the VDOT
intersection spacing requirements between two signalized intersections. The presence of closely
spaced driveways/intersections near signalized intersections creates additional safety issues as
vehicles are anticipated to regularly stop at the signal which impacts vehicle progression through the
corridor.

Over 115 unsignalized intersections/driveways are present along U.S. Route 23 within the study area.
These intersections introduce conflict points along U.S. Route 23 and increase the potential for rear
end and angle collisions. Additionally, these intersections are closely spaced and create additional
safety issues for vehicles traveling along U.S. Route 23 and the cross streets. Conflict points can be
associated with increased levels of roadway crashes due to drivers’ inability to safely negotiate
multiple conflicts within an intersection. Each intersection type (e.g., full median crossover, directional
median crossover, and right-in/right-out driveway) has a distinct number of conflicts points based on
the crossing, merging, and diverging movements, as shown in Figure 6.

Figure 6: Comparison of Conflict Points for Difference Median Types

Rear end collisions were the most common crash type making up 45% of total crashes. There were 91
angle crashes (33% of total crashes) within the study area. Based on the safety analysis and identified
crash trends, the critical safety improvements necessary include providing increased spacing between
intersections and reducing conflict points along U.S. Route 23.

Traffic Data

Turning movement count data was collected at the 15 study intersections along with 3 tube counts
between 6/24/2021 and 07/15/2021 at the following locations:

· U.S. Route 23 between the Tennessee state line and Overbrook Market
· U.S. Route 23 between Newland Hollow Road and Spring Street
· U.S. Route 23 between Blanton Drive and Legion Street

The traffic count data is included in Appendix B-1. Additionally, signal timing data was provided by
VDOT for the signalized intersections within the study area. The signal timing data is included in
Appendix B-2.

A traffic operations analysis was conducted to evaluate the overall performance of the study corridor
under existing (2021) peak hour conditions. Network wide peak hours were identified from the
collected turning movement counts. Due to the commercial nature of this corridor, observed volumes
during the midday peak period were significantly higher than the observed volumes during a more
“traditional” AM peak period. Therefore, in lieu of studying the AM and PM peak hours, this study
included a midday peak hour and a PM peak hour analysis.

Additionally, a COVID adjustment factor was developed based on historical data trends, regional
COVID data trends, and previous counts from relevant studies. A 2.0% COVID adjustment factor was
calculated and applied to the peak hour volumes. The methodology used to determine the analysis
peak hours and COVID adjustments is consistent with the approved existing volume assumptions
memorandum. The approved volume assumptions memorandum is included in Appendix C. Existing
traffic volumes are included in Figure 7.
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Figure 7: Existing Traffic Volumes
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Synchro Analysis

Existing conditions were modeled using Synchro, Version 11.1, and SimTraffic, Version 11.1. The
existing AM and PM Synchro models were developed based on the existing roadway geometry and
collected traffic count data. Inputs and analysis methodologies were consistent with the VDOT Traffic
Operations and Safety Analysis Manual (TOSAM), Version 2.0.

The intersection Level of Service (LOS) is a qualitative measure that describes a driver’s perception of
the operating conditions. LOS ratings range from A to F. LOS A indicates little or no congestion and
LOS F indicates severe congestion, unstable traffic flow, and/or stop-and-go conditions.

Table 4 summarizes the LOS corresponding to the delay at unsignalized and signalized intersections
as specified in the HCM. The delay criteria for LOS differs slightly for unsignalized and signalized
intersections due to driver expectations and behavior. For signalized intersections, LOS is calculated
as the lost travel time caused by vehicles waiting at a traffic signal. For unsignalized intersections, LOS
is calculated by determining the number of gaps that are available in the conflicting traffic stream,
since the LOS analysis assumes that the traffic on the mainline is not affected by the traffic on the side
street.

Table 4: Level of Service Criteria

Level of Service
Control Delay (seconds/vehicle)

Signalized Intersection Unsignalized Intersection
A ≤ 10.0 ≤ 10.0
B > 10.0 to 20.0 > 10.0 to 15.0
C > 20.0 to 35.0 > 15.0 to 25.0
D > 35.0 to 55.0 > 25.0 to 35.0
E > 55.0 to 80.0 > 35.0 to 50.0
F ≥ 80.0 ≥ 50.0

The existing conditions Synchro models were used as a basis to develop the No-Build models for the
AM and PM peak hour conditions. The models were updated with the projected 2045 No-Build traffic
volumes. Traffic signal cycle lengths were assumed to be consistent with existing conditions. No-Build
traffic signal phasing and offsets changed, and splits were optimized from existing conditions. No-Build
inputs and analysis methodologies were applied consistently with the TOSAM. The HCM 2000
methodology was selected to analyze the study intersections.

Existing Traffic Analysis Results

Under existing conditions, the Yuma Road/Clonce Street at U.S. Route 23 intersection operates at an
overall LOS C during the analysis peak hours. All the other study intersections operate at an overall
LOS A or LOS B during the analysis peak hours. The following movements/approaches operate at
LOS E:

· The eastbound shared movement at the intersection of Newland Hollow and U.S. Route 23
operates at LOS E during the Mid-Day and PM peak hours. The westbound approach also
operates at an LOS E during the Mid-Day and PM peak hours. This result is typical at
intersections where a high-volume major street intersects a relatively low-volume minor street.

· The eastbound shared through-left lane at the intersection of Yuma Road/Clonce Street and
U.S. Route 23 operates at an LOS E during the Mid-Day peak hour. The minor street
approaches operate in “split phase” (i.e., movements do not run concurrently) and the existing
signal timing priority is given to the mainline U.S. Route 23.

· The westbound right movement at the intersection of U.S. Route 58 and U.S. Route 23
operates at an LOS E during the PM Peak hour. This is the minor street approach, and the
existing signal timing priority is given to the main line U.S. Route 23.

Detailed synchro/simtraffic output sheets are included in Appendix D-1.

1.6.2. Transit, Rail, and TDM Analysis
With support from DRPT, the study team reviewed existing rail infrastructure, Park and Ride locations
and public transit routes in the study area. Currently there are no Park and Rides nor transit
infrastructure in the study area. There are at-grade crossings west of corridor in Weber City. Potential
future projects to improve multimodal infrastructure in the study area including striped crosswalks at
the intersection of U.S. Route 23 and U.S. Route 58, a transit service between Weber City, Gate City,
and Kingsport, Tennessee, development of a park and ride near the Tennessee and Virginia state line
may be explored. A summary of this analysis is provided for reference in Appendix A-3.

1.6.3. No-Build Conditions Analysis
To understand future traffic conditions in the study area and assess the long-term benefits of proposed
improvements, traffic volumes were forecasted for year 2045 traffic conditions. A growth rate of 0.5%
was developed and applied to the existing volumes consistent with the approved volume assumptions
memorandum. The following sources were reviewed to determine the growth rates to apply to existing
traffic volumes to forecast future (2045) traffic volumes:
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· Kingsport MPO 2045 Travel Demand Model (TDM)
Outputs from the Kingsport TDM, which included base year data from 2016 and future year
data from 2045. Using the adjusted future year (2045) TDM output and existing available count
data, linear growth rates for the study area were developed.

· Historical traffic count data
Historical traffic count data were sourced primarily from official VDOT historical AADT counts.
Trends were identified between years of significant development or regression, outliers were
removed, and a linear regression analysis was performed to produce linear growth rates for
segments throughout the study area.

Traffic operational analyses were conducted to evaluate the overall performance of the study corridor
under No-Build (2045) AM and PM peak hour conditions. The intent of the No-Build conditions
analyses was to provide a general understanding of the baseline future traffic conditions as a starting
point for developing improvement concepts at priority intersections. No-Build conditions were modeled
using Synchro, Version 11.1, and SimTraffic, Version 11.1. Forecasted future year no-build volumes
are included in Figure 8.

No-Build Conditions Traffic Analysis Results

Under no-build conditions, the intersections are expected to operate with comparable overall
intersection delays when compared to the existing scenarios. The minor street approaches at the
unsignalized intersections are expected to operate with increased delays to increased traffic and
reduced gaps along U.S. Route 23. The following approaches operate at LOS F under the 2045 No
Build conditions:

· The eastbound shared left-through movement at the intersection of Price Less Foods Entrance
and U.S. Route 23 operates at LOS F during the PM peak hour. The eastbound approach
operates with approximately 54 seconds.  This result is typical at intersections where a free-
flowing, high-volume, major street intersects a stop-controlled, low-volume, minor street.

· The westbound shared left-through-right movement at the intersection of Newland Hollow Road
and U.S. Route 23 operates at LOS F during the PM peak hour. This approach carries relatively
low volumes (i.e., less than 20 vehicles per hour) and does not significantly contribute to the
overall intersection operations.

· The eastbound and westbound approaches at the intersection of Spring Street and U.S. Route
23 operate at LOS F during the PM peak hour. These approaches carry relatively low volumes
(i.e., less than 5 vehicles per hour) and do not impact the overall intersection operations.

· The westbound approach at the signalized intersection of Yuma Road/Clonce Street and U.S.
Route 23 operates at LOS F during the PM peak hour. The minor street approaches operate in
“split phase” (i.e., movements do not run concurrently) and the signal timing priority is given to
the mainline to serve traffic along U.S. Route 23.

Although certain movements/approaches operate with increased delays under the no-build peak hour
scenarios, the overall intersection operations within the study area are not significantly impacted when
compared to the existing conditions. Detailed synchro output sheets included in Appendix E-1.
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Figure 8: Future No-Build Traffic Volumes
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2 Alternative Development
Alternative concepts were developed along the segment of U.S. Route 23 within the study area to
improve the operations and safety within the corridor. The goal of the alternatives considered is to
improve safety, increase spacing between driveways, and prioritize mainline operations along U.S.
Route 23. This section describes the alternative concepts considered as part of this study and
presents the operational benefits and findings for the proposed recommendations.

The study team screened concepts based on operational analyses results, feasibility, and study
workgroup input. Note that several access management alternatives presented in the US 23 Roadway
Safety Study (2015) were reviewed as part of this pipeline study. Based on screening results, the study
team and VDOT agreed upon six final concepts. The study team performed further traffic and safety
analyses, conceptual design, cost estimates, and approximate schedules for the final alternatives.

2.1 Phase 1 Alternative Development
Based on the safety analysis and crash trends along U.S. Route 23, the study team determined that
access management improvements were needed along U.S. Route 23. The SWG agreed that the
improvement alternatives need to provide improved safety along U.S. Route 23 without significantly
impacting the adjacent properties. Additionally, the potential alternatives need to maintain mobility
along U.S. Route 23.

2.2 Phase 2 Concept Refinement
Based on the needs and goals developed as part of phase 1, the following alternatives were
developed for consideration along U.S. Route 23. The alternatives aim to address the needs identified
along the corridor including access management and safety improvements. Detailed alternative
concepts are included in Appendix F:

· Alternative 1: Partial Access Management – This alternative includes implementing access
management improvements along U.S. Route 23 between the VA/TN state line and Yuma
Road. The improvements consist of, eliminating median openings that do not include exclusive
turn lanes, limiting the number of driveways along U.S. Route 23 while ensuring that parcels
maintain a minimum of one access driveway, and extending existing median left-turn lanes to
include 200 feet of storage length.

· Alternative 2: Full Access Management – This alternative includes implementing access
management improvements along U.S. Route 23 between the VA/TN state line and State Line

Circle. The improvements consist of relocating the primary access for parcels along U.S. Route
23 to their western frontage along State Line Circle.

· Alternative 3: Newland Hollow Road Modifications – This alternative, which is presented in
Figure 9, consists of eliminating the unsignalized, full access, intersection of Newland Hollow
Road with U.S. Route 23 and converting the Village Center Circle intersection to a full access
intersection.

Figure 9 :Newland Hollow Road Modifications

· Alternative 4: Chapel Street Improvements – Two alternative improvements were considered
at the Chapel Street intersection.

o Option 1 – Constructing an exclusive southbound left-turn lane with 130 feet of storage
and a 200-foot taper at the U.S. Route 23 and Chapel Street intersection as presented in
Figure 10.

o Option 2 – Constructing an exclusive southbound left-turn lane with 130 feet of storage
and a 200-foot taper and an exclusive southbound right-turn lane with 125 feet of
storage and a 200-foot taper at the U.S. Route 23 and Chapel Street intersection as
presented in Figure 11.

N
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Figure 10: Chapel Street Improvement (Option 1)

Figure 11: Chapel Street Improvement (Option 2)

· Alternative 5: At-Grade Railroad Crossing Closures – This alternative consists of closing
access to/from U.S. Route 23 at the McNutt Street, Blanton Drive, and Boone Street railroad
crossings as presented in Figure 12.

Figure 12: At-Grade Railroad Crossing Closures
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· Alternative 6: Baltic Drive/Legion Street Connector –  This alternative consists of extending
and realigning Baltic Drive from its existing terminus to connect to Frank B. Smith Drive as
presented in Figure 13.

Figure 13: Baltic Drive/Legion Street Connector

2.3 Preferred Alternative Selection
The study team analyzed each alternative using Synchro to determine if the alternative provides
adequate operational improvements along U.S. Route 23. However, as the alternatives considered are
primarily safety related, measurable operational improvements are not expected. Input from the public
survey (discussed further in Section 3.2) and stakeholder meeting were used to identify the preferred
alternative. Based on discussions with the SWG, input from area stakeholders, anticipated safety
improvements, and synchro analyses, the following roadway improvements are included as part of the
preferred alternative:

· Partial access management improvements will be implemented along U.S. Route 23 between
the VA/TN state line and Yuma Road

· Extension of ten existing left-turn lanes to include 100 feet of storage and 200 feet of taper
· New southbound left-turn and right-turn lanes will be provided at the U.S. Route 23 and Chapel

Street intersection

· New northbound left-turn lane will be provided at the U.S. Route 23 and McNutt Street
intersection

· The existing at-grade railroad crossing at Blanton Drive will be closed
· New southbound right-turn will be provided at the U.S. Route 23 and Boone Street intersection.

Both existing two-way connections between U.S. Route 23 and Boone Street will be converted
to one-way providing one inbound and one outbound connection. Additionally, a center median
will be provided along U.S. Route 23 to restrict left turns from Boone Street onto U.S. Route 23

A formal Build analysis was conducted with the preferred alternative roadway improvements. The
synchro and simtraffic outputs from the Build analysis are included in Appendix G. Table 5 and
Table 6 provide a summary of the approach delays under Existing, No-Build, and Build conditions.
Note that the preferred alternative results in minimal changes to traffic volumes with the exception of
traffic volumes accessing Blanton Drive which were diverted to the other nearby crossings at McNutt
Street and Chapel Street. Based on the Build analysis, the intersections are expected to operate with
minor delays comparable to No Build conditions. The following movements/approaches are expected
to experience the greatest operational improvements when compared to No Build:

· The eastbound through movement at Church Street and US Route 23/US Route 58 is expected
to improve from LOS D to LOS C.

· The eastbound through movement at Chapel Street and US Route 23/US Route 58 is expected
to improve from LOS F to LOS D due to the addition of an eastbound right turn lane and an
eastbound left turn lane.

· The southbound left movement at Spring Street and US Route 23/US Route 58 is expected to
improve from LOS C to LOS B.

The proposed improvements as part of the preferred alternative are expected to provide significant
safety improvements along U.S. Route 23. The access management improvements provide increased
spacing between driveways and intersections along U.S. Route 23. The increased spacing is intended
to decrease the likelihood for collisions as vehicles slow down to turn into the closely spaced
driveways. The proposed turn-lane improvements provide increased storage for vehicles to more
safely decelerate into the storage lane without impeding operations along U.S. Route 23.

The proposed improvements also include closing one at-grade railroad crossing at Blanton Drive and
restricting left turns from Boone Street to reduce conflict points. New exclusive turn lanes will also be
provided at the Chapel Street, McNutt Street, and Boone Street intersections. The addition of turn
lanes will allow drivers to access intersecting roadways at a reduced speed and allow traffic along U.S.
Route 23 to no longer wait for turning vehicles.
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Table 5: Mid-Day Peak Hour LOS/Delay Summary

Intersection

Mid-Day Peak Hour Level of Service by Approach (Delay in sec/veh)

Traffic
Control

2021 Existing 2045 No Build 2045 Build

Overall
LOS EB WB NB SB Overall

LOS EB WB NB SB Overall
LOS EB WB NB SB

Market Entrance at
U.S. Route 23 TWSC A (0.8) B (13.8) C (18.8) A (0.3) A (0.1) A (0.9) C (15.3) C (21.8) A (0.4) A (0.1) A (0.9) C (15.3) C (21.8) A (0.4) A (0.1)

Long Ridge Road at
U.S. Route 23 TWSC A (0.4) B (14.7) C (16.3) A (0.1) A (0.2) A (0.5) C (16.3) C (18.0) A (0.1) A (0.2) A (0.5) C (16.3) C (18.0) A (0.1) A (0.2)

State Line Circle at
U.S. Route 23 TWSC A (0.2) D (25.3) - A (0.2) A (0.0) A (0.2) D (30.8) - A (0.2) A (0.0) A (0.2) D (30.8) - A (0.2) A (0.0)

Weberview Drive at
U.S. Route 23 TWSC A (0.0) B (11.6) - A (0.1) A (0.0) A (0.1) B (12.2) - A (0.1) A (0.0) A (0.1) B (12.2) - A (0.1) A (0.0)

Price Less Foods at
U.S. Route 23 TWSC A (1.1) C (22.1) - A (0.6) A (0.0) A (1.3) D (29.2) - A (0.6) A (0.0) A (1.3) D (29.2) - A (0.6) A (0.0)

Newland Hollow Road at
U.S. Route 23 TWSC A (0.6) E (35.8) C (18.4) A (0.3) A (0.2) A (0.7) E (44.8) C (23.1) A (0.3) A (0.2) A (0.7) E (44.8) C (23.1) A (0.3) A (0.2)

Spring Street at
U.S. Route 23 TWSC A (0.2) A (0.0) C (22.6) A (0.1) A (0.2) A (0.3) A (0.0) D (27.0) A (0.1) A (0.3) A (0.3) A (0.0) D (27.0) A (0.1) A (0.3)

Yuma Road/Clonce Street at
U.S. Route 23 Signal C (20.0) D (52.9) D (42.7) B (14.0) B (17.6) C (22.1) D (44.2) D (54.6) B (16.1) C (20.7) C (22.1) D (44.2) D (54.6) B (16.1) C (20.7)

Church Street at
U.S. Route 23 TWSC A (0.8) D (33.3) C (15.0) A (0.2) A (0.3) A (1.0) E (47.3) C (16.7) A (0.2) A (0.3) A (1.0) E (47.3) C (16.7) A (0.2) A (0.3)

Chapel Street/Jude Street at
U.S. Route 23 TWSC A (0.5) D (27.8) B (11.0) A (0.2) A (0.0) A (0.6) E (36.3) B (11.5) A (0.2) A (0.0) A (1.0) E (43.0) B (11.5) A (0.2) A (0.0)

McNutt Street/Church Street at
U.S. Route 23 TWSC A (0.4) D (28.3) D (29.2) A (0.0) A (0.2) A (0.6) E (39.4) E (37.2) A (0.0) A (0.2) A (0.8) F (50.8) E (37.3) A (0.0) A (0.2)

Blanton Drive at
U.S. Route 23 TWSC A (0.1) D (28.5) A (0.0) A (0.0) A (0.0) A (0.2) E (38.2) A (0.0) A (0.0) A (0.0) A (0.0) - A (0.0) A (0.0) A (0.0)

Legion Street at
U.S. Route 23 TWSC A (0.5) - C (15.0) A (0.0) A (0.3) A (0.6) - C (16.4) A (0.0) A (0.4) A (0.6) - C (16.4) A (0.0) A (0.4)

Food City Shopping Center at
U.S. Route 23 Signal A (7.9) - C (33.7) A (7.5) A (2.6) A (8.2) - C (33.6) A (8.1) A (2.8) A (8.2) - C (33.6) A (8.1) A (2.8)

U.S. Route 58 at
U.S. Route 23 Signal A (9.3) - C (31.9) A (5.0) A (3.9) B (10.4) - C (34.2) A (6.6) A (4.4) B (10.4) - C (34.2) A (6.6) A (4.4)

Boone Street at
U.S. Route 23 TWSC A (0.1) B (10.4) - A (0.0) A (0.0) A (0.0) B (10.5) - A (0.0) A (0.0) A (0.0) - - A (0.0) A (0.0)
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Table 6: PM Peak Hour LOS/Delay Summary

Intersection

PM-Day Peak Hour Level of Service by Approach (Delay in sec/veh)

Traffic
Control

2021 Existing 2045 No Build 2045 Build

Overall
LOS EB WB NB SB Overall

LOS EB WB NB SB Overall
LOS EB WB NB SB

Market Entrance at
U.S. Route 23 TWSC A (1.0) B (13.6) D (28.6) A (0.3) A (0.1) A (1.4) C (15.9) E (48.4) A (0.3) A (0.1) A (1.4) C (15.9) E (48.4) A (0.3) A (0.1)

Long Ridge Road at
U.S. Route 23 TWSC A (0.4) B (11.7) C (24.0) A (0.1) A (0.2) A (0.5) B (12.8) D (32.8) A (0.1) A (0.2) A (0.5) B (12.8) D (32.8) A (0.1) A (0.2)

State Line Circle at
U.S. Route 23 TWSC A (0.3) D (25.1) - A (0.1) A (0.0) A (0.5) E (39.5) - A (0.1) A (0.0) A (0.5) E (39.5) - A (0.1) A (0.0)

Weberview Drive at
U.S. Route 23 TWSC A (0.0) B (10.7) - A (0.1) A (0.0) A (0.1) B (11.5) - A (0.1) A (0.0) A (0.1) B (11.5) - A (0.1) A (0.0)

Price Less Foods at
U.S. Route 23 TWSC A (1.1) D (26.0) - A (0.4) A (0.0) A (2.0) F (54.1) - A (0.4) A (0.0) A (2.1) F (56.2) - A (0.5) A (0.0)

Newland Hollow Road at
U.S. Route 23 TWSC A (0.4) C (22.0) D (29.6) A (0.1) A (0.2) A (0.6) D (30.2) F (53.2) A (0.1) A (0.2) A (0.6) D (30.2) F (53.3) A (0.1) A (0.2)

Spring Street at
U.S. Route 23 TWSC A (0.2) E (35.5) E (36.8) A (0.0) A (0.4) A (0.3) F (57.7) F (66.0) A (0.0) A (0.4) A (0.3) F (52.6) F (59.8) A (0.0) A (0.4)

Yuma Road/Clonce Street at
U.S. Route 23 Signal C (20.2) D (38.4) D (46.7) B (16.5) B (18.6) C (27.2) D (40.9) F (115.6) C (20.5) C (22.7) C (28.1) D (41.6) F (133.6) C (20.6) C (22.8)

Church Street at
U.S. Route 23 TWSC A (0.6) C (18.8) B (12.7) A (0.1) A (0.4) A (0.8) D (27.2) C (17.4) A (0.1) A (0.4) A (0.8) C (24.4) C (15.3) A (0.1) A (0.4)

Chapel Street/Jude Street at
U.S. Route 23 TWSC A (0.6) D (31.9) C (21.1) A (0.3) A (0.0) A (0.8) F (57.2) D (29.4) A (0.3) A (0.0) A (0.9) D (31.2) D (30.7) A (0.3) A (0.0)

McNutt Street/Church Street at
U.S. Route 23 TWSC A (0.5) C (18.3) D (27.2) A (0.2) A (0.1) A (0.8) C (22.8) E (47.5) A (0.2) A (0.2) A (1.1) F (55.7) E (48.2) A (0.2) A (0.2)

Blanton Drive at
U.S. Route 23 TWSC A (0.1) D (26.9) A (0.0) A (0.0) A (0.0) A (0.2) E (41.4) A (0.0) A (0.0) A (0.0) A (0.0) - A (0.0) A (0.0) A (0.0)

Legion Street at
U.S. Route 23 TWSC A (0.5) - C (16.5) A (0.0) A (0.4) A (0.6) - C (22.3) A (0.0) A (0.5) A (0.6) - C (20.0) A (0.0) A (0.6)

Food City Shopping Center at
U.S. Route 23 Signal A (8.9) - C (33.8) A (8.6) A (2.8) B (11.1) - D (36.8) B (11.2) A (3.9) B (11.3) - D (36.9) B (11.4) A (4.1)

U.S. Route 58 at
U.S. Route 23 Signal B (19.2) - D (51.6) B (15.2) A (4.7) C (27.7) - F (85.7) B (14.5) A (8.0) C (28.6) - F (89.0) B (14.6) A (8.3)

Boone Street at
U.S. Route 23 TWSC A (0.1) B (10.6) - A (0.0) A (0.0) A (0.1) B (10.5) - A (0.0) A (0.0) A (0.0) - - A (0.0) A (0.0)
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3 Public & Stakeholder Outreach &
Feedback

The Project Pipeline process involved targeted outreach and stakeholder input for the alternative
concepts in the study area. The study team developed concept sketches, prepared presentation
materials, and created a public survey to meet the public engagement needs for this study.

3.1 Stakeholder Coordination
Stakeholder engagement was critical to identify the existing deficiencies along U.S. Route 23 and
obtain support of the proposed alternative. The stakeholders provided regional and local knowledge
about the study area and helped guide the study direction. The stakeholders identified in Section 1.1
were involved in all steps of the Project Pipeline process and assisted in making decisions about which
concepts to move forward to public engagement.

3.2 Public Involvement
3.2.1 MetroQuest Survey
The study team sought public engagement on the alternatives via a MetroQuest survey. The survey
was launched and remained open from January 31, 2022 to February 14, 2022 to collect feedback on
the preliminary concept alternatives and to gauge the public’s support of the potential improvements. A
total of 70 participants responded to the survey during this time period. The survey participants were
asked to score each alternative on a scale from 1 to 5 (with 1 being the least favorable and 5 being the
most favorable). The survey results were compiled with the average ratings for each of the five
alternatives presented in Table 7. Detailed MetroQuest survey results are included in Appendix H.

Table 7: MetroQuest Survey Results

Alternative Average
Rating

Alternative 1: Partial Access Management 3.6
Alternative 2: Full Access Management 3.42
Alternative 3: Newland Hollow Road Modifications 3.33
Alternative 4: Chapel Street Improvements – Option 1 3.51
Alternative 4: Chapel Street Improvements – Option 2 3.97
Alternative 5: At-Grade Railroad Crossing Closures 3.4
Alternative 6: Baltic Drive/Legion Street Connector 3.94

As shown in Table 7, the public showed greater support for the partial access management
improvements when compared to the full access management improvements. The public was not in
favor of the full access management improvements due to the anticipated impacts to the property
owners along U.S. Route 23. Additionally, the public was not in favor of the Newland Hollow Road
improvements. The public also showed positive support for the Chapel Street improvements, some of
the proposed at-grade railroad crossing closures, and the Baltic Drive/Legion Street Connector
alternatives.

3.2.2 In-Person Stakeholder Meeting
The study team held an in-person stakeholder meeting on May 25, 2022, to gather additional feedback
on the preliminary concept alternatives and to gauge the public’s support of the potential
improvements. A total of 54 stakeholders attended the meeting and provided additional feedback
primarily on the proposed at-grade railroad crossing closures. Based on the additional feedback, the
proposed concept alternative was modified to maintain and improve access at the Boone Street
crossing.

Taking into consideration safety, operations, cost impacts, and public preferences, the recommended
roadway improvements included as part of the preferred alternative are summarized in Figure 14.
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Figure 14 (A-J): Preferred Alternative Concept
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4 Investment Strategy
This study should be used as a planning tool to achieve the next steps of planning, programming,
designing, and constructing the identified improvements along study corridor. To build upon the efforts
of this study, VDOT Bristol District should continue to coordinate with Weber City, Scott County, and
other stakeholders. As further developments are made along the U.S. Route 23 corridor regarding
transit, pedestrian access, and vehicle usage, the stakeholders should reevaluate the proposed
improvements from this study.

Improvement projects should be prioritized on a local and regional level. Prior to submitting funding
applications, the applicant must have inclusion or proven consistency with the Constrained Long-
Range Transportation Plan (CLRP) or resolution of support from governing body.

4.1 Preferred Alternative
Throughout the study process, proposed improvements were presented for stakeholder and public
engagement, refined based on feedback, and analyzed in detail to verify that they met both safety and
operational needs. As of the completion of this report, the concept plan displayed in in Figure 9 (A-J)
is the final recommended preferred alternative. This conceptual design was developed in accordance
with the following applicable guidelines:

· A Policy on Geometric Design of Highways and Streets (AASHTO 2018)
· VDOT Road Design Manual (Issued January 2005, Revised June 2022)
· VDOT Road and Bridge Standards (VDOT 2016, latest revisions)
· Manual on Uniform Traffic Control Devices (MUTCD 2009)
· 2011 Virginia Supplement to the MUTCD

Design criteria and guidance from these documents were applied to roadways within the project limits
based on functional classification and roadway design speeds.

The following roadway improvements are included as part of the preferred alternative:

· Partial access management improvements will be implemented along U.S. Route 23 between
the VA/TN state line and Yuma Road

· Extension of ten existing left-turn lanes to include 100 feet of storage and 200 feet of taper
· New southbound left-turn and right-turn lanes will be provided at the U.S. Route 23 and Chapel

Street intersection

· New northbound left-turn lane will be provided at the U.S. Route 23 and McNutt Street
intersection

· The existing at-grade railroad crossing at Blanton Drive will be closed
· New southbound right-turn will be provided at the U.S. Route 23 and Boone Street intersection.

Both existing two-way connections between U.S. Route 23 and Boone Street will be converted
to one-way providing one inbound and one outbound connection. Additionally, a center median
will be provided along U.S. Route 23 to restrict left turns from Boone Street onto U.S. Route 23

4.2 Planning-Level Cost Estimates
An engineer’s preliminary opinion of probable cost was created for construction costs, right of way
acquisition costs, and utility relocation costs for the preferred alternative. These cost opinions
established the project budget, in FY2024 dollars, as shown in Table 8. Appendix J includes detailed
cost estimates.

Table 8: Planning Level Cost Estimates for the Preferred Alternative
Phase Description Budget (FY2024)

Preliminary Engineering $2,324,000
Right of Way and Utility Relocation $2,785,000

Construction $7,785,000
Total Project Budget $12,894,000

4.3 Schedule Estimates
A schedule estimate was developed for the proposed project based on the complexity and type of
work. The estimated schedule totals 48 months with each individual phase estimated as follows:

· Preliminary Engineering: 18 months
· Right-of-Way/Utilities: 18 months
· Construction: 48 months
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4.4 Project Risks
The project team facilitated a risk workshop for the project on July 6, 2022 with VDOT staff to identify
potential project risks, discuss mitigation strategies and determine risk items which needed additional
contingencies carried with the project estimate.  The Risk Register from the workshop is provided for
reference in the projects Basis of Design Memorandum.  The major risk items are provided below
along with an identification if contingency added to the estimate for this concept phase.

· Boone Street crossover modifications
o Recommend additional contingency on Preliminary Engineering phase

· Railroad property acquisition and permitting
o Recommend additional time and contingency on Right of Way phase

· Temporary construction easement acquisition and impact of new bill related to damages
o Recommend additional contingency on Right of Way phase

· Condition of existing storm sewer and culverts
o Recommend additional hydraulics contingency on Construction Phase

· Allowable lane closure restrictions and restricted work areas
o Recommend additional contingency on Construction Phase for night work

4.5 Possible Funding Sources
The development of this study and the preferred alternative were conducted in accordance with
eligibility criteria for SMART SCALE, a competitive funding program that allocates funding from the
construction District Grants Program (DGP) and High-Priority Projects Program (HPPP) to
transportation projects. SMART SCALE uses a scoring process that evaluates, scores, and ranks
project applications based on six measures: congestion mitigation, economic development,
accessibility, safety, environmental quality, and land use. Weber City and Scott County submitted the
proposed roadway improvements for SMART SCALE Round 5 funding consideration under two
seperate applications.

Other funding sources that may be considered for the proposed roadway improvements identified in
this study include:

· Revenue Sharing: a competitive funding program providing a dollar-for-dollar state match to
local funds for transportation projects. Projects eligible for Revenue Sharing funds include
construction, reconstruction, improvement, and maintenance projects.

· Congestion Mitigation and Air Quality (CMAQ): a competitive funding program allocating
funds to surface transportation projects that improve air quality by reducing congestion.

· Highway Safety Improvement Program (HSIP): a competitive funding program providing
funds for improvements that correct or improve safety on a section of roadway or intersection
with a high incidence of crashes.


