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1.1 INTRODUCTION

The Downtown Morgantown Traffic Study was commissioned to identify improvements to the
transportation network in Downtown Morgantown, West Virginia. This initiative was included in the MPQO’s
Metropolitan Transportation Plan as a Tier One project. The purpose of the Study was to address current
and future mobility challenges, enhance multimodal safety, and support economic development. Issues
addressed in the study included the congestion created at the pedestrian crossing of University Avenue at
the Mountainlair known as “Grumbein’s Island” and future redevelopment of an area in the vicinity of
Richwood Avenue and Willey Street, referred to as the “East End Village.”

Emphasis was placed on data-driven decisions and incorporating public input and local stakeholder
recommendations. Kimley-Horn performed a comprehensive microsimulation of downtown traffic,
focusing on motorized and non-motorized traffic operations, safety, community input, and constructability
to identify improvements that achieved the following goals:

1 Improved vehicular traffic flow throughout downtown Morgantown
1 Enhanced safety and accessibility for all users, including pedestrians and bicyclists
1 Support access to downtown businesses and planned development areas.

1.2 STAKEHOLDER ENGAGEMENT AND STUDY OVERSIGHT

One defining element of this project was continuous collaboration with a steering committee of
representatives from the public and local stakeholders, including West Virginia University, the City of
Morgantown, and the Morgantown Area Partnership. Six steering committee meetings were held, shaping
the study's direction and ensuring decisions reflected community priorities. Contributions included
defining performance metrics, assessing the feasibility of initial concepts, guiding the selection of
alternatives, and participating in the alternative selection and recommendation process. This structure
ensured that the recommended improvements align with community needs, interests, and specific
considerations.

1.3 STUDY AREA AND EXISTING DATA COLLECTION

The study included analysis of 34 intersections: 16 signalized and 18 unsignalized, as well as 11
pedestrian crossing locations, listed below and shown in Figure 1-1. The project team collected 14-hour
turning movement counts (TMCs) at the study intersections and pedestrian crossing locations on a typical
weekday (Tuesday, October 24™, 2023) during normal West Virginia University and local public K-12
schools’ operations, and in the absence of any major events such as a WVU home football game. Based
on this data, mid-day (12:15-1:15 PM) and evening peak hour (4:30-5:30 PM) were selected as the
analysis periods for the study. A traditional morning peak hour was not included given the relatively low
vehicular and pedestrian/bicyclist volumes observed during that timeframe and the high
pedestrian/bicyclist activity during the mid-day time period, as shown in Figure 1-2. A summary of the
balanced peak hour vehicular and pedestrian and bicyclist crossing volumes is included in Appendix A.
The project team also made peak period observations of general operations and safety conditions and
collected travel times during weekdays that TMCs were counted. Note that during the data collection
period, there was ongoing construction on Beechurst Avenue, but the project team used information from
the Beechurst Traffic Analysis Study conducted by Stantec in 2019 to help inform conditions in this area.
This study is included in Appendix B.
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Downtown Morgantown Traffic Study Area
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Figure 1-1: MMMPO Downtown Microsimulation Study Area
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1.3.1. Intersections Included in Study
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High Street and Foundry Street

High Street and Pleasant Street

High Street and Walnut Street

High Street and Fayette Street
Spruce Street and Pleasant Street
Spruce Street and Walnut Street
University Avenue and Walnut Street
University Avenue and Pleasant Street
University Avenue and Foundry Street
University Avenue and Willey Street
University Avenue and Beechurst
Avenue/Fayette Street

Willey Street and Chestnut Street
Willey Street and High Street

Willey Street and Spruce Street

8th Street and Beechurst Avenue

8th Street and University Avenue
North Street and University Avenue
3rd Street and Beechurst Avenue
Willey Street and Richwood Avenue
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Willey Street and Prospect Street

3rd Street and University Avenue
Campus Drive and Beechurst Avenue
Fayette Street and Spruce Street

N High Street and Prospect Street
University Avenue and Falling Run
Road

University Avenue and College Avenue
Stewart Street and Willowdale Road
Stewart Street and Protzman Street
Don Knotts Boulevard and Dorsey
Avenue

Campus Drive/Stewart Street and
University Avenue

Beechurst Avenue and 6™ Street
Beechurst Avenue and Hough Street
University Avenue and Hough Street
University Avenue and Prospect Street

1.3.2. Additional Pedestrian Crossings Included in Study

1 Grumbein's Island Crossing
1 Oglebay Hall to Book Store Crosswalk
1 E. Moore Hall to Stewart Hall Crosswalk
1 Colson Hall to Clark Hall Crosswalk
1 Mountainlair to Stalnaker Hall Crosswalk
1 High Street at Forest Avenue Crosswalk
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Figure 1-2: Total Network Volume and Pedestrian Volumes
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1.3.3. Streetlight Origin-Destination Data

Streetlight origin-destination (OD) datasets were collected to determine OD patterns in the study area.
This analysis identified the most heavily traveled routes, revealing key corridors and dominant commuting
patterns. Figure 1-3 shows the patterns revealed by the data for a typical weekday PM peak, indicating
that the heaviest movements are through movements along Monongahela Boulevard/University Avenue
as well as movements to/from the Westover Bridge.

0D Pairs with highest

volumes in the PM period:

i Monongahela Boulevard W of 8th St to
University Avenue S of Dorsey Ave (561
Vehs)

2. Westover Bridge to University Avenue S
of Dorsey Ave (542 Vehs)

3. University Avenue S of Dorsey Ave to
Monongahela Boulevard W of 8th Street
(466 Vehs)

4. Westover Bridge to Walnut Street / E of
Spruce St (449 Vehs)

5 Monongahela Boulevard W of 8th St to
Westover Bridge (403 Vehs)

6. Walnut Street / E of Spruce St to
Westover Bridge (388 Vehs)

>

8. Dorsey Avenue at University Ave to
Westover Bridge (301 Vehs)

10.  Westover Bridge to Dorsey Avenue at
University Ave (267 Vehs)

Figure 1-3: PM Peak Streetlight Origin-Destination Pairs
1.3.4. Safety Analysis

Utilizing a five-year time frame (2018-2022), crashes within the study area were comprehensively
analyzed to determine the frequency and severity of crashes in the study area. This analysis yielded a
total of 1,343 crashes identified within the study area. A breakdown of the crash types revealed that angle
crashes constituted the largest portion (40%), followed by rear-end crashes (26%), and sideswipe
crashes (17%). The remaining 17% included single vehicle crashes (12%), head-on crashes (3%), and
crashes where a vehicle backed into another vehicle (2%).

Road conditions during crashes were primarily dry (67%) and wet (25%). A smaller percentage occurred
in snowy (6%) and icy/frosty (2%) conditions. Regarding crash severity, 2021 had the highest number of
injury crashes, while 2018 saw the most property damage only (PDO) crashes. Importantly, no fatalities
were recorded during the five-year period.
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The crash data was imported into ArcGIS software for spatial analysis. A kernel density estimation
technique was applied to create a heat map, identifying hotspots and intersections with high crash
frequencies within the study area. High-frequency crash intersections as shown in Figure 1-4 include:

{1 University Avenue and Pleasant Street
{1  University Avenue and Garrett Street/Foundry Street
{1 University Avenue and Beechurst Avenue/Fayette Street
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To assess crash severity, the following formula was used*:
YQUQING = [(#€0 01£0016 610T00T) z 11.2] + (# £2 00U S16i00i)

High-severity crash intersections as shown in Figure 1-5 include:

1 University Avenue and Pleasant Street 1 University Avenue and Walnut

T University Avenue/Don Knotts Street/Water Street
Boulevard and Garrett Street/Foundry 1 University Avenue and Campus
Street Drive/Stewart Street

1 University Avenue and Beechurst 1 University Avenue and Falling Run
Avenue/Fayette Street Road

1 High Street and Pleasant Street 1 Stewart Street and Van Glider Avenue

These intersections were identified as locations where crashes were more likely to result in severe
injuries or fatalities.

'Highway Safety Manual, 1st Edition with 2014 Supplement, American Association of State Highway and
Transportation Officials (AASHTO), 2010. Chapter 4: Network Screening. The injury-to-PDO crash
severity ratio of 11.2 is derived from national average crash cost estimates provided by the Federal
Highway Administration, where the average cost of an injury crash ($7,400).
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1.4 PRIOR PLANS AND REPORTS

The Morgantown Downtown Microsimulation Study builds upon a comprehensive foundation of prior
research conducted within the study area, drawing insights from relevant reports and studies to inform the
analysis and interpretation of findings.

The following reports, plans, and studies were considered throughout the analysis:

Richwood-Willey Intersection Report
University Avenue Complete Streets Study
2020 Regional Bike and Pedestrian Plan
Beechurst Traffic Analysis

Morgantown Pedestrian Safety Study

1 West Virginia VRU Assessment

= = —a —a A

The Richwood-Willey Intersection Report highlights how the unsafe skew of the subject intersection
affects traffic operations and reveals that the curvature of Willey Street limits the sight distance for
motorists entering from Richwood Avenue.

The analysis concluded that the study area has high pedestrian volumes in the AM and PM peak hours
and meets the 2009 MUTCD pedestrian signal warrants for both four-hour volumes and peak hour
volumes.

Two alternatives were considered in the analysis. The short-term option (One-Way Circle) would convert
Richwood Avenue between Willey Street and E Prospect Street into a one-way street, with E Prospect
extended as a one-way to form a stop-controlled T-intersection at Willey Street. The long-term option
would close the Willey—Richwood intersection and extend E Prospect Street as a two-way road, creating
a four-way intersection at Richwood Avenue. Both alternatives include reducing the speed limit to 25
MPH and adding a driveway to access parcel 412.

The University Avenue Complete Streets Study planned to make improvements to University Avenue to
improve vehicular safety and operations and enhance pedestrian safety. The northbound direction of
University Avenue had a level of service ‘E’ for pedestrians. While the southbound direction had a
pedestrian level of service “C.” other modes of travel, like bicycles, had a level of service ‘D’ for both
directions of University Avenue. With transit having a level of service ‘B’ in both directions.

Three pedestrian friendly design options at the Grumbein’s island crossing were considered. The first
option, studied originally by Alpha Associates in 2011, proposed a pedestrian plaza bridge/tunnel that
grade separated the pedestrian and vehicular movements to avoid conflicts. This option would greatly
improve safety but was anticipated to incur substantial constructions costs and constructability issues.
The second design option was considered by WVU in 2014 and proposed a “European” style “shared
space” pedestrian-friendly intersection, which would include a redesign of Grumbein’s Island to have
pedestrians cross the corridor at any given location and moment. This option was anticipated to be much
less expensive than the grade separation but without a similar project in WV or the surrounding states a
perceived risk was noted. The final design option, which was selected as the preferred alternative,
proposed a raised intersection at Grumbein’s island with a pedestrian crossing signal. This option would
improve safety at a relative low construction cost but not address the congestion observed within the
network.

The 2020 Regional Bike and Pedestrian Transportation Plan Report aimed to improve the safety,
connectivity, equity, feasibility, and health in Morgantown. The report mentions the lack of connectivity
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throughout the existing bicycle and pedestrian network in Morgantown, making it difficult and unsafe for
pedestrians and cyclists. Pedestrian and bicycle crashing was a growing concern in Morgantown, with
pedestrian fatalities on state roads being higher than the international average. Demographically,
low-income residents and residents with disabilities have limited access to safe and reliable walking and
cycling facilities. The key list of recommendations from this plan included:

Construct new sidewalks and bike lanes

Improve existing crosswalks and intersections

Create greenways and trails to connect different parts of the city

Implement traffic calming measures to slow traffic to provide safety for all modes of travel
Develop educational programs to teach people about safe walking and biking practices

1 Secure funding for the implementation of the plan

= = —a —a A

The Morgantown Monongalia Metropolitan Planning Organization (MMMPOQ) estimates that it will take 20
years to fully implement the plan, but the city has already begun making progress.

The Beechurst Traffic Analysis Report analyzed the existing geometry and safety conditions of Beechurst
Avenue to then develop suggested improvements where needed. The crash analysis showed there was a
total of 191 vehicle crashes withing the study area which includes 6 pedestrians, 40% of all incidents
occurred at three separate intersections:

1 University Avenue and Pleasant Street/Westover Bridge with 28 crashes
1 Beechurst Avenue and University Avenue/Pleasant Street with 27 crashes
1 Beechurst Avenue and 8th Street with 24 crashes

The simulation model for Beechurst Avenue verified the field observations, demonstrating vehicles
gueueing at the northbound approach for Beechurst Avenue at the signalized intersection with Campus
Drive. The AM peak hour demonstrated a level of service E or lower for the following intersections:

1 University Avenue and Walnut Street — LOS E for the westbound approach

1 Beechurst and Fayette Street/University Avenue — LOS F for the westbound approach

1 Beechurst Avenue and Campus Drive — LOS F for the northbound approach, LOS E for the
westbound approach, and LOS F for the overall intersection

f Beechurst Avenue and 6™ Street — LOS E for the eastbound approach

Additionally, the PM peak hour demonstrated a level of service E or lower at the following intersections:

1 University Avenue and Walnut Street — LOS E for the westbound approach

1 Beechurst Avenue and Campus Drive — LOS E for the southbound and westbound approach,
LOS for the northbound approach, and LOS E for the overall intersection

1 Beechurst Avenue and 6th Street — LOS E for the westbound approach

After further evaluation of the future growth rates and considering there is no planned reconfiguration, the
following alternatives were considered:

Alternative 1: Widen to four lanes between 6th Street and 8th Street
Alternative 2: Two lanes northbound for AM peak hour

Alternative 3: Two lanes southbound for PM peak hour

Alternative 4: Two lanes northbound for PM peak hour

Alternative 5: Hybrid with intersection improvements

Alternative 6: Intersection improvements only

= = —a —a _—a A

10
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The long-term recommendation was Alternative 4, with two lanes heading northbound in the PM peak
hour. Alternative 6 was the recommended short-term improvement. At the time of data collection,
Alternative 4 was under construction.

The WV Division of Highways (WVDOH) recently completed the Morgantown Pedestrian Safety Study
(2022) and statewide Vulnerable Road Users (VRU) Assessment (2023). The Morgantown study noted
that 134 pedestrian involved crashes occurred within the City between 2014 and 2019, many of which
occurred on a weekday during the primary school months of August through April and involved
college-aged pedestrians. This study identified the Don Knotts Boulevard, University Avenue within the
WVU Downtown campus, Monongahela Boulevard adjacent to the WVU Coliseum and Creative Arts
Center, and Patteson Drive between Monongahela Boulevard and University Avenue as high priority
corridors for improvements. Recommendations included updated pavement markings, increased signage,
new pedestrian signals, and consideration of raised medians. The statewide VRU study identified
segments of roadway within the state where the highest concentrations of VRU crashes, specifically fatal
or serious injury VRU crashes occur. Eight of the top 75 statewide segments were located in Monongalia
County, including Patteson Drive from Baldwin Street to Beechurst Avenue (rank #2) and Rogers Avenue
from Woodrow Street to CR 857 (rank #11). A systemic analysis was also conducted identifying routes
that exhibit characteristics leading to a higher risk for VRU involved crashes. 34 of the top 100 ranked
routes were located within Monongalia County and 11 of the top 14 routes were located within the City of
Morgantown.

1.5 PUBLIC INVOLVEMENT FEEDBACK

A survey was conducted from May 29th, 2024, to June 19th, 2024 (3 weeks) among Morgantown
residents and businesses to gather public input on traffic concerns using an online interactive mapping
tool. With a total of 70 participants, Table 1-1 below indicates the total volume of responses collected
during this initiative. Comments from the survey were categorized into three main areas: congestion
concerns, multimodal issues (bike/pedestrian/transit), and safety. Below is a summary of the comments
received and the corresponding responses.

Table 1-1: Public Input Comment Summary

Category Name Parent Replies Total
Comments Input

Congestion Concern

Multimodal (Bike/Pedestrian/Transit) Concerns 52 29 81
Safety Concern 83 57 140
Total 170 129 299
Total Respondents 70

Public input on the existing conditions of Morgantown was categorized into three primary themes:

Safety Concerns

T Truck Traffic on Walnut Street: A significant concern was raised regarding large trucks turning left
onto Walnut Street from Spruce Street, often impeding traffic flow on Spruce Street.

1 Environmental Impact: Public comments expressed concerns about the environmental impact of
truck traffic, particularly regarding noise pollution, air quality, and potential damage to
infrastructure. Suggestions included banning or rerouting truck traffic and enforcing stricter
regulations on load coverage.

11
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{1 Foundry Street Bridge Railings: The existing railings on the Foundry Street bridge were identified

as limiting sight lines, which could potentially compromise safety.

Figure 1-6 presents public input on the existing conditions in Morgantown, highlighting locations
frequently identified as having safety concerns. Areas with higher concentration of responses indicate a

greater prevalence of reported safety issues.
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Figure 1-6: Survey Results of Safety Concerns

Congestion Concerns
{1 High Street Congestion: A major concern was the high level of congestion on the High Street,

particularly during peak hours.
{1 Parking and Sidewalk Issues: Public input highlighted the need to eliminate unnecessary parking
along High Street to increase sidewalk width and improve pedestrian safety.

Figure 1-7 presents public input on the existing conditions in Morgantown, highlighting locations
frequently identified as having congestion concerns. Areas with higher concentration of responses

indicate a greater prevalence of reported congestion issues.

12
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Figure 1-7: Survey Results of Congestion Concerns

Multimodal Concerns
{1 High Street Pedestrian Activity: Many respondents expressed concerns about the safety of

pedestrians on the High Street, particularly given the high volume of vehicular traffic.
1 Pedestrian Mall Proposal: Some suggested closing a portion of High Street between Willey Street
and Kirk Street to create a pedestrian mall, prioritizing pedestrian safety and enhancing the public

realm.
{1 Traffic Yielding to Pedestrians: Enforcing stricter regulations on traffic yielding to pedestrians was

another common suggestion to improve safety for all users.

Figure 1-8 presents public input on the existing conditions in Morgantown, highlighting locations
frequently identified as having multimodal concerns. Areas with higher concentration of responses
indicate a greater prevalence of reported multimodal issues.

13
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Figure 1-8: Survey Results of Multimodal Concerns

2. Microsimulation Analysis Methodology

A traffic analysis was performed using TransModeler simulation software (version 6.1, Build 8655) to
model both existing (2023) and future (2050) conditions (No-Build and Build alternatives) during the mid-
day peak hour (12:15-1:15 PM) and PM peak hour (4:30-5:30 PM).

2.1 EXISTING CONDITIONS VOLUME DEVELOPMENT

As noted previously, turning movement counts were performed at all study intersections. Due to the size
of the network and the nature of the build alternatives, it was desired to create an OD matrix to simulate
traffic volumes at the study intersections. The OD matrix for the existing conditions model was developed
using Origin-Destination Matrix Estimation (ODME) which relies on target link volumes, turning
movements, and a seed matrix to develop a comprehensive OD matrix reflecting existing conditions.
Upon review of the link volumes counted at each study intersection, it was determined that there were
some imbalances between the turning movement counts in some locations, so the study area was broken
up to include mid-block nodes to act as the natural volume sources and sinks that exist in the area
between major intersections.

To properly model the trend of the collected volumes within the peak hours, a unique OD matrix was
developed for each 15-minute interval within the hour. Additionally, within each 15-minute interval, OD

14



MMMPO Downtown Microsimulation Study

matrices were developed for passenger cars, buses, and trucks based on the percentage of those vehicle
types collected in the counts. The seed matrix informing the ODME process was developed from the
Streetlight OD data. The initial seed matrix was re-scaled from Streetlight values to values proportional to
the traffic volumes using the Iterative Proportional Fitting (IPF) method using a spreadsheet tool
developed by Patriot Transportation Engineering.

As a part of the ODME process, weights were applied to the links (using a scale between 1 and 10) to
give major streets greater weight in the ODME balancing process. Additionally, constraint matrices were
used to establish lower and upper bounds within which TransModeler can operate during the ODME
process. This helps ensure that there is not any substantial altering of the original volume patterns to
meet target link volumes.

When setting up the simulation, the project team used a warmup period to allow the network to load
background traffic before the analysis period begins. A warmup period of 15 minutes was chosen since
this covers the expected travel time for the longest path in the model. Based on the counts collected, unit
scaling factors of 1.0 and 0.95 were used for the midday and PM peak hour warmup period OD matrices,
respectively.

Due to the nature of this study area, there is high pedestrian activity at many of the intersections and at
the additional mid-block crosswalks at which data was collected. Therefore, the model includes the
simulation of pedestrians at all study intersection crosswalks using the volumes collected.

2.2 TRAFFIC SIGNAL SETTINGS

Signalized intersections were modeled using existing signal plans, phasing and timings which were
obtained from WVDOH. A few intersections had signals settings that were modified to specifically match
field conditions obtained from WVDOH. For example, the west leg at the intersection of University
Avenue/Beechurst Avenue at Fayette Street had “Max Recall” turned on for this side street phase since
the detector was not working properly per WVDOH. Additionally, the side street phases at the following
four intersections were assumed to have “Max Recall” turned on in the existing conditions model since
WVDOH shared that many signals in this study area experience regularly faulty detectors and clock drift.

1 Stewart/Campus at University
1 Pleasant at University

1 Walnut at University

1 Beechurst at Campus

Note that Grumbein’s Island is a unique pedestrian crossing with extremely high volumes of pedestrians
crossing during peak times, which can be a challenge for microsimulation software to properly simulate.
To create a simulation that reflected observed vehicular queues and spillback from the field, Grumbein’s
Island was modeled as a traffic signal in TransModeler with separate plans every 15 minutes during the
peak hours to mimic the peak hour distribution of observed pedestrians to mimic the length of time
vehicles are typically stopped during these peak crossings.

2.3 MODEL VALIDATION

Part of the development of the existing conditions model included qualitative visual validation to
determine if the animated vehicle behavior is realistic and if it is representative of observed operations in
the field. A field visit was performed in Fall 2023 and used for the basis of visually validating the model.
Additionally, simulated node turning movement volumes and simulated internal segment volumes were
compared to target volumes from the turning movement counts. Based on these comparisons and the
field observations, some adjustments were made to the initial OD matrix to better match the target
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volumes and observed queues. Adjustments were also made within the downtown grid to eliminate
unrealistic routes (i.e., vehicles making circular routes through the grid). Note that the roadway laneage
modeled on Beechurst in the existing condition was based on the condition of the road during
construction and the number of lanes observed in Fall 2023.

2.4 FUTURE YEAR MODEL DEVELOPMENT

The future year (2050) No-Build model was developed to include anticipated traffic growth between the
existing conditions and 2050 as well as committed improvements from other projects within the study
area. The following committed projects were under construction at the time of the study or are anticipated
to be constructed within the timeframe of the analysis:

1 Widening of Beechurst Avenue from University Avenue to Campus Drive
1 Beechurst Avenue at Campus Drive intersection Improvements

Projected traffic volumes for 2050 were developed using historic AADT information as well as projected
growth rates from the travel demand model. Additionally, the project team reviewed planned development
in the area as well as anticipated growth trends for WVU. The chosen growth patterns for the 2050
simulation were reviewed in coordination with MMMPO staff. To develop simulated traffic volumes for the
future year (2050) No-Build condition, ODME was performed again in TransModeler using future year
target link volumes and the existing conditions model OD matrices as the seed matrices.

Based on projected growth, pedestrian volumes were also grown proportionately for all existing crossings.

All study intersections were evaluated based on average vehicle delay and corresponding Levels of
Service (LOS). LOS is a qualitative measure describing roadway operating conditions. For intersections,
LOS is determined by control delay. Signalized intersections report the average control delay for the
entire intersection, while unsignalized report LOS separately for each stop-controlled approach. Table 3-1
presents the HCM criteria for assigning LOS based on control delay for signalized and unsignalized
intersections.

Table 3-1: HCM LOS Ciriteria for Signalized and Unsignalized Intersections

Level of Service Intersection Type Relative Delay
(LOS) Signalized Unsignalized
A

0 10 seconds 0 10 seconds Short Delays
B < 20 seconds < 15 seconds
< 35 seconds < 25 seconds Moderate Delays
< 55 seconds < 35 seconds
< 80 seconds < 50 seconds Long Delays
F 0 80 seconds 0 60 seconds Very Long Delays

The intersection LOS (at signals) and average vehicle delay by approach (at stop-controlled approaches)
are summarized in Figure 3-1 for the Existing (2023) condition.

The Existing (2023) conditions analysis indicates that several signalized intersections, as well as
movements at unsignalized intersections, are currently operating at unacceptable levels of service (LOS
E or F) during one or both of the study’s peak hours. Significant delays and poor performance are
particularly evident along Beechurst Avenue and University Avenue corridors. A key area of concern is
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the intersection of University Avenue & Campus Drive/Stewart Street, which operates at a failing LOS
during the PM peak hour.

Additional operational challenges are observed at and around the Grumbein’s Island pedestrian crossing,
located just north of Downtown. High pedestrian volumes at this location significantly impact vehicular
flow, contributing to strained operations. Prolonged delays and queuing are also evident along
unsignalized side streets intersecting Beechurst Avenue, University Avenue, and Willey Street.
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Figure 3-1: Existing Intersection LOS Results

4. Alternatives Development
Based on the existing conditions analysis and public feedback, the project team, in cooperation with the
steering committee, defined the need to assess within the modeling as the evaluation of congestion
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improvements at hotspots with substantial delay while also testing the impacts of safety and multimodal
access improvements on congestion. This was used as a guiding principle when determining which
alternatives to evaluate. Many potential improvements were discussed, mainly in Steering Committee
meetings #3 and #4 (see Appendix C), and narrowed down to a smaller subset which could be carried
forward for evaluation in the model. Concepts were either carried forward for modeling or screened out
based on consensus from the study team and the steering committee as shown in Figure 4-1.
Improvements were then compiled into packages known as alternatives which could be modeled.
Improvements were packaged together based on whether they were complimentary to each other or
separate enough in the network that there would be little effect on each other, or there was a desire by
the steering committee to observe the effects on the network when completed concurrently. Six total
alternatives, described in more detail in Chapter 4.2, were compiled for modeling. Based on initial results,
a seventh alternative was selected to create an “ultimate” scenario which forecasted the operational
conditions of all preferred improvements in a single model. Once selected for modeling, the project team
evaluated concepts based on technical feasibility, operational benefits, and cost considerations. Below is
a summary of the process and the final alternatives modeled.

INPUT SCREENING

Would the These
project be projects are
suitable for \\J anticipated to
modeling? be feasible

and are
appropriate to
NO NO model,
therefore
should be
considered
within a
scenario

Is the project R4S
feasible to
construct?

Pool of
Projects

Public Input

These projects These projects

are not are anticipated

anticipated to be to be feasible

) feasible to and should be

Kimley-Horn construct and considered
should not be further, but are
evaluated further not suitable for
at this time modeling

Figure 4-1: Modeling Alternatives Screening Approach

4.1 ALTERNATIVES NOT CARRIED FORWARD FOR MODELING

The following improvements were discussed and agreed to have value for the network that could be
pursued further, but were not applicable to include in the model because of a lack of anticipated effect to
the modeling parameters and operations results, being located outside the extents of the model, having
estimated prohibitive right-of-way or other impacts, or not being selected as a priority improvement by the
steering committee.

Additional signage, especially on High Street

Truck traffic restrictions

Campus Connector Trail (8" Street and Grant Street to Evansdale Campus)
Signal timing along Route 705

= = —a =
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Conversion of Grant Avenue and McLane Avenue to two-way street

Crosswalks on Beechurst Avenue at Reynolds Hall and/or Hough Street

Additional sidewalk on the opposite side of Walnut Street Bridge

Widening of Beechurst Avenue between Campus Drive and 8" Street

Re-allocation of laneage to improve lane continuity along University Avenue between Foundry
Street and Fayette Street

4.2 ALTERNATIVES CARRIED FORWARD FOR MODELING
Seven total alternatives were compiled by the project team and steering committee to be tested within the

model:

1.

Signal timing and multimodal improvements, including:
T Signal timing optimization and corridor coordination along study intersections and
corridors
1 Improved bicycle and pedestrian access:
i. New crosswalks in Downtown and along Beechurst Avenue
ii. Leading Pedestrian Intervals (LPIs) and pedestrian recalls at Downtown signals
iil. RTOR (Right Turn on Red) restrictions at key intersections
Grumbein’s Island closure, including:
1 Closure of University Avenue to vehicular traffic between Beechurst Avenue and College
Avenue, along with other vehicle access points to Grumbein’s Island
1 Realignment of portions of Willey Street with a new connection to Beechurst Avenue
One-way to Two-way Street Conversions on High Street, Spruce Street, Pleasant Street and
Walnut Street
Willey Street Improvements
1 Alternative 4A (Interim Alternative): Realignment of Richwood Avenue and Willey Street
Improvements
1 Alternative 4B (Final Alternative): Realignment of US 199 to Snider Street and
Conversion of Willey Street to a local connection
Intersection Improvements and Beechurst Corridor Improvements from Campus Drive to 8"
Street, including:
f Converting Beechurst/8™", Stewart/VanGilder/Protzman to roundabouts
1 Intersection Improvements at University/Pleasant
1 Converting Beechurst into a Reduced Conflict Intersection (RCI) corridor where left-turn
movements from minor streets are redirected to adjacent intersections as U-turns
Combined Grumbein’s Island (Alternative 2), Willey Street (Alternative 4B) and One-way
Conversions (Alternative 3)
Combined Grumbein’s Island (Alternative 3), Willey Street (Alternative 4B), Intersection
Improvements (Alternative 5), and Signal Optimization (Alternative 1).

The following sections provide more details on the proposed improvements included in each of the
alternatives carried forward for modeling. Detailed microsimulation results for each alternative, in addition
to other quantitative and qualitative based performance metrics and comparison between different
alternatives are presented in Chapter 5 of this report.

4.2.1. Build Alternative 1: Signal Timing and Multimodal Improvements

Alternative 1 would include signal timing optimization at many intersections within the study area as well
as corridor optimizations of the main study corridors. This alternative would also include the proposed
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Monongahela Boulevard Road Diet which would reduce the vehicular capacity between Evansdale Drive
and 8™ Street from the existing four-lane typical section to a two-lane typical section. Additionally, this
alternative aims to enhance bicycle and pedestrian access by installing new crosswalks in Downtown and
along Beechurst Avenue, implementing leading pedestrian intervals (LPIs) and pedestrian recalls on
every cycle at Downtown signals, and restricting right turns on red (RTOR) at select intersections. See
Table 4-1 through Table 4-3 for a detailed list of specific locations and intersections where those
enhancements are to be modelled. Figure 4-2 highlights all proposed improvements under Alternative 1,
excluding signal timing and corridor coordination.

Table 4-1: Alternative 1 Additional Proposed Crosswalk Locations

New Crosswalks

On Spruce Street at Forest Ave On Beechurst Avenue at 4 1/2 Street

Table 4-2: Alternative 1 RTOR Restriction Locations

Restrict Right Turn on Red (RTOR)

Beechurst Avenue and 6th Street Willey Street and High Street
Beechurst Avenue and 3rd Street Willey Street and Spruce Street
Beechurst Avenue and Campus Drive High Street and Fayette Street
University Avenue and 3rd Street High Street and Walnut Street
University Avenue and Stewart Street/Campus Drive High Street and Pleasant Street
Beechurst Avenue/University Avenue and Fayette Street Spruce Street and Fayette Street
Beechurst Avenue and Walnut Street Spruce Street and Walnut Street
Beechurst Avenue and Pleasant Street Spruce Street and Pleasant Street

Beechurst Avenue and Foundry Street

Table 4-3: Alternative 1 LPI Introduction Locations

Pedestrian Crossing Actuations and Leading Pedestrian Intervals (LPIs)

Beechurst Avenue/University Avenue and Fayette Street High Street and Fayette Street
Beechurst Avenue and Walnut Street High Street and Walnut Street
Beechurst Avenue and Pleasant Street High Street and Pleasant Street
Beechurst Avenue and Foundry Street Spruce Street and Fayette Street
Willey Street and High Street Spruce Street and Walnut Street
Willey Street and Spruce Street Spruce Street and Pleasant Street
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Figure 4-2: Alternative 1 Proposed Improvements (in addition to signal coordination)
4.2.2. Build Alternative 2: Grumbein’s Island Closure

Alternative 2 would include the closure of Grumbein’s Island and provide alternative route options for
affected traffic. This would mean the closure of University Avenue to vehicular traffic between Beechurst
Avenue and Falling Run Road, and the existing access points to University Avenue within this section at
College Avenue, Prospect Street (proposed to be converted to a two-way street between the WVU
parking garage and North High Street), and Hough Street. This alternative also includes a proposed
realignment of Willey Street to intersect with Beechurst Avenue just north of Fayette Street and the
realignment of Falling Run Road to align with University Avenue at the intersection of Stewart
Street/Campus Drive. In this proposed configuration, the intersection of Fayette Street and Beechurst
Avenue/University Avenue would be converted to a northbound right-in only intersection. Access to the
WVU Downtown Campus is assumed to be maintained for emergency, transit, and maintenance vehicles
through access control measures such as electronic gates. Figure 4-3 illustrates these proposed closures
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and changes in the Grumbein’s Island area. Due to the change in network connections, a build-scenario
run of the MMMPO's travel demand model was completed to predict the changes in travel patterns in the
network based on these changes. The primary objective of this alternative is to enhance pedestrian safety
by minimizing vehicle-pedestrian interactions near Grumbein’s Island.

Road closure

| ™ = ===
L----.

i

Figure 4-3: Grumbein's Island Closure Alternative
4.2.3. Build Alternative 3: Downtown One-way to Two-way Street Conversions
Alternative 3 involves converting four one-way streets (High Street, Spruce Street, Pleasant Street, and

Walnut Street) in the downtown area into two-way operations, as shown in Figure 4-4. The primary
objective of these conversions is to calm traffic speeds and enhance downtown connectivity for drivers
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traveling through the area by providing more direct and flexible routing options. While the two-way
conversions are expected to result in increased congestion and reduced travel speeds at some downtown
intersections, calming traffic is expected to improve safety for pedestrians, and access to local
businesses would improve with more direct routes. Additionally, signal timing modifications required to
manage the new two-way operations may result in longer signal cycle lengths during peak hours,
potentially leading to increased wait times for pedestrians at crossings. Due to the change in network
connections, a build-scenario run of the MMMPO'’s travel demand model was completed to predict the
changes in travel patterns in the network based on these changes.

Figure 4-4: Downtown One-way to Two-way Street Conversions Alternative
4.2.4. Build Alternative 4: Willey Street/ Richwood Avenue Improvements

This alternative would include capacity improvements and/or realignment along Willey Street. Alternative
4 was analyzed with two different scenarios: an interim (4A) and long-term (4B).

Build Alternative 4A: Interim Improvement

This alternative proposes to widen the lanes along Willey Street and add or improve existing sidewalks to
meet current design standards between Richwood Avenue and Snider Street. The intersection of
Richwood Avenue and Willey Street is proposed to be realigned to a right angle following the existing
East Prospect Street right-of-way. The existing segment of Richwood Avenue near Willey Street would
terminate with a cul-de-sac. The segment of Richwood Avenue between East Prospect Street and Snider
Street is proposed to become the through movement to Snider Street. Richwood Avenue’s re-alignment
includes a proposed one-way stop-controlled intersection with Willey Street and another with Snider
Street. In the southbound direction, Richwood Avenue would be stop-controlled at E Prospect Street. A
schematic of the proposed interim Alternative 4A improvements is shown in Figure 4-5.
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Figure 4-5: Alternative 4A - Interim Willey Street/ Richwood Avenue Improvements

Build Alternative 4B: Long Term Improvement

This alternative builds upon alternative 4A to also include the realignment of US 119 to Snider Street and
the conversion of Willey Street to a local connection. This alternative proposes to re-align Willey Street to
connect with the existing Snider Street which would be upgraded to become US-119. The new Snider
Street would also provide multimodal elements such as bike lanes and sidewalks. The intersection of
Willey Street and Snider Street would be converted to a one-way stop-controlled T-intersection. The
intersection of Snider Street and Richwood Avenue would operate as a two-way stop-controlled
intersection, with stop control along Richwood Avenue. The north end of Richwood Avenue would include
a cul-de-sac at Willey Street. The southern end of Richwood Avenue would be realigned to follow the
existing East Prospect Street right-of-way and be stop controlled at the intersection with Willey Street.
This alternative provides a more direct connection between The Mileground and the core downtown
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Morgantown area for vehicles and multi-modal users. Due to the change in network connections, a build-
scenario run of the MMMPO's travel demand model was completed to predict the changes in travel
patterns in the network based on these changes. Figure 4-6 shows the proposed long-term Willey Street/
Richwood Avenue improvements.

Figure 4-6: Alternative 4B - Long-term Willey Street/Richwood Avenue Proposed Improvements
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