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1 INTRODUCTION

1.1 Project Background

US Route 33 has both national and regional significance. It extends 139 miles in Virginia from the West Virginia state
line west of Harrisonburg across the Shenandoah Valley, Blue Ridge Mountains, and Atlantic Piedmont to Richmond,
its eastern terminus. Locally, it is a principal arterial with regional significance for the Harrisonburg-Rockingham
metro area. US Route 33 continues into the City of Harrisonburg as Market Street. After curving through the
downtown area, US Route 33 (East Market Street) becomes a divided highway at Vine Street, then intersects with
I-81. To the east of I-81, US Route 33 expands to six lanes, passing through a commercial area that includes the
Harrisonburg Crossing shopping center and the Valley Mall. Eastward, the route returns to a four-lane highway
continuing through the city limits of Harrisonburg.

The increasing densification of vehicle-dependent development on the east side of Harrisonburg has brought with it
challenges to preserving safe and efficient travel on US Route 33. With roughly 30 entrances per mile, 9 signalized
intersections, over 150 acres of existing commercial development directly fronting the 2.1-mile study corridor, and a
planned 118-acre residential and commercial site nearby on Linda Lane, maintaining reliable operations on

US Route 33 is growing more difficult. This corridor was identified and selected for an improvement study by the
Virginia Department of Transportation (VDOT) as part of the Strategically Targeted Affordable Roadway Solutions
(STARS) program.

1.2 Purpose and Need

This STARS study identified strategies to reduce crashes, maximize existing vehicular capacity, and make spot
improvements to this important corridor through analysis of existing and future conditions. The goal of this study
was to identify targeted improvements that could be programmed into the VDOT Six-Year Improvement Program
(SYIP). Consideration was given to the likelihood that recommended improvements would perform favorably in the
SMART SCALE project prioritization program or other available transportation funding programs.

Existing safety and traffic operational issues in the project area were identified and reviewed with a goal of
developing improvements to maximize vehicular mobility through minimizing congestion and delay, reducing
crashes and improving access management. In addition to these general improvement objectives, the study
proposes improvement alternatives for 2025 conditions by addressing operational enhancements and capital
improvement projects in the project study area. One area of focus was the proposed extension of Martin Luther
King Jr. Way from its current terminus at US Route 33 to a new intersection with Country Club Road, as
recommended in the City of Harrisonburg Comprehensive Plan. Another focus area was to provide city staff with
recommendations for improving access management, including the configuration of uncontrolled crossovers and the
impact of commercial entrances on safety and capacity.

1.3 Project Location and Study Area

The study area is a 2.1-mile segment of US Route 33, East Market Street in Harrisonburg from Vine Street to
Chestnut Ridge Drive and the functional areas of the intersections therein. US Route 33 in the study area is a 4- to
6-lane divided principal arterial corridor that is primarily commercial in character. This corridor study examines key
roadway system elements along US Route 33 in the study area, including nine signalized intersections, three
uncontrolled median crossovers, and one unsignalized intersection. US Route 33 intersects with Interstate 81,

Exit 247, within the study area. Only ramp terminus intersections are included in the study. The interchange is not
included in the traffic operations and safety analysis.

Country Club Road, a 2-lane undivided minor arterial roadway, parallels the study area of US Route 33 and is
included in the study for traffic operational analysis insofar as it is impacted by the planned extension of Martin
Luther King Jr. Way. Safety and access management analyses for County Club Road are not included in this study.

US Route 33 through Harrisonburg has been identified as a Mobility Preservation Segment in VDOT’s Arterial
Preservation Network, pending adoption into VTrans2040 by the Commonwealth Transportation Board (CTB). This
network was adopted by the CTB in July 2017 in conjunction with the release of VDOT IIM-TE-387.0, requirements
for Signal Justification Reports (SJRs) for New and Reconstructed Signals. Mobility Preservation Segments are
defined as arterials within urban areas that serve a critical function for commerce, commuting, and multimodal
mobility. This study takes these qualities into account and considers alternative intersection designs where
appropriate.

Table 1.1: Study Intersections

O© 00 N O Ul b WN P

PR R R R R R R R
0 NOU A WN RO

US Route 33 and Vine Street/Hawkins Street

Vine Street and Country Club Road/Sheetz
US Route 33 and S Carlton Street

US Route 33 and MLK Jr. Way

US Route 33 and I-81 NB On-Ramp

US Route 33 and Burgess Road/Linda Lane
Linda Lane and Frontage Road
Chick-fil-A/Wendy’s Crossover

US Route 33 and University Boulevard
Valley Mall Crossover

US Route 33 and Country Club Road
Skyline Village Crossover

US Route 33 and Evelyn Byrd Avenue

US Route 33 and Betts Court/Betts Road
US Route 33 and Chestnut Ridge Drive
Country Club Road and Linda Lane
Country Club Road and Country Club Court
Country Club Road and Blue Ridge Drive

Signalized

Signalized

Signalized

Signalized

Signalized

Signalized

Signalized

Directional Median Crossover
Signalized

Full Median Crossover
Signalized

Full Median Crossover
Signalized

Stop Control
Signalized

Signalized

Stop Control
Signalized
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Intersection Control Type
US 33 and Vine Street/Hawkins Street Signalized
Vine Street and Country Club Road/Sheetz Signalized
US 33 and S Carlton Street Signalized
US 33 and MLK Jr. Way Signalized
US 33 and I-81 NB On-Ramp Signalized
US 33 and Burgess Road/Linda Lane Signalized
Linda Lane and Frontage Road Signalized
Chick-fli-A/Wendy’s Crossover Median Crossover

Wi N WA WIN|=

US 33 and University Boulevard Signalized

Valley Mall Crossover Median Crossover
US 33 and Country Club Road Signalized
Skyline Village Crossover Median Crossover
US 33 and Evelyn Byrd Avenue Signalized

US 33 and Betts Court/Betts Road Stop Control
US 33 and Chestnut Ridge Drive Signalized
Country Club Road and Linda Lane Signalized

Country Club Road and Country Club Court Stop Control

Country Club Road and Blue Ridge Drive Signalized

O Signalized Intersection

O Unsignalized Intersection

Median Crossover

Study Area Map
\VDDTm L US 33 Corridgr Improvement Study \\ FEALIRE

?
0 750 1. 1500 FT. City of Harrisonburg, VA \ 1.1

gria Deoaronen of Tramcoratin

Figure 1.1: US Route 33 Corridor Study Area Map
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1.4 Study Work Group

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 and personnel.

Table 1.2: Study Work Group Members

Proiect M District Planni
rojec angger/ Bdtias LI Brad Reed, Terry Short
Representative

Harrisonburg Residency Don Komara, Burgess Lindsey
VDOT Traffic Engineering/Operations NI SIS, 8D [RIEET, Ll
Logan
Location and Design (L&D) Matt Dana
Transportation and Mobility Planning Division  Jungwook Jun, Terrell Hughes,
(TMPD) Bill Guiher

Jim Baker, Tom Hartman, Erin
Yancey, lan Pike

City of Harrisonburg, Transit Gerald Gatobu

Harrisonburg Rockingham Metropolitan
Planning Organization (HRMPO)

City of Harrisonburg, Public Works

Local and Regional Partners
Ann Cundy, Jonathan Howard

Rockingham County, Planning Rhonda Cooper, James May

Consultant Project Manager Tim White (Kimley-Horn)
Consultants Sub-Consultant Project Manager Bob Kuhns (Jacobs)

Sub-Consultant Traffic Engineer Lead George Lu (Jacobs)
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2  ANALYSIS METHODOLOGY

2.1 Analysis Years/Scenarios

The two analysis years for this study are the base year (2017) and one future year 2025. The traffic analysis included
an assessment of typical weekday AM and/or PM peak-hour operations of the following scenarios:

= 2017 Existing conditions
= 2025 No-Build scenario
= 2025 Build scenarios
— Alternative 1
— Alternative 2
— Alternative 3
— Preferred Alternative

Club Road. A new park-and-ride facility and transit transfer center are also included along the proposed Martin
Luther King Jr. Way extension segment.

2.2 Background Project Assumptions

2.2.1 2017 Existing Conditions

Existing Traffic Conditions have been established primarily from traffic data collected by the City of Harrisonburg.
These data are described in detail in Chapter 3: Existing Conditions Analysis. The data was collected during
October 2017. Supplementary data was provided from the Interchange Alternatives Analysis Report for 1-81

Exits 245 and 247 (dated August 2015) conducted for the Harrisonburg Rockingham Metropolitan Planning
Organization (HRMPO).

2.2.2 2025 No-Build Background Projects
There are four approved site development projects and one programmed highway improvement project within the
study area that are planned to be built before 2025. They are:

= Site development projects along the US Route 33 corridor:
— Shoney’s/Best Western: built out in 2017 (included in the existing conditions)
— Spotswood Country Club Center: fully built out before 2025
— Kroger Fueling Center: fully built out before 2025
— The Retreat: Phases | & Il built out before 2025

= Highway improvement project:
— 1-81 Exit 247 interchange modification
Two new signalized intersections are introduced within the study network; they are included in the 2025 No-Build
scenario.
=  Northbound I-81 off-ramp terminus intersection
= Retreat site entrance intersection on Country Club Road west of Linda Lane

Figure 2.1 illustrates the locations of the aforementioned background projects and proposed new signalized
intersections.

2.2.3 2025 Build Background Project

In addition to the above projects, in the 2025 Build scenario, a new transportation improvement project is included.
This project involves extending Martin Luther King Jr. Way to the south of US Route 33 and connecting it to Country

2.3 Data Collection

2.3.1 Traffic Data

Traffic data collection by the City or VDOT is targeted at the key intersection and road segment locations along the
corridor. Peak period and daily volume and classification data was collected at 12 locations, as specified in Table 2.1.
Data collection occurred in October 2017.

The data collection also included three crossover locations on US Route 33 and the intersection of Country Club
Road and Linda Lane. Final data collection locations were determined at the project kickoff meeting. The City of
Harrisonburg is in the process of upgrading video detection on portions of the US Route 33 corridor to the Gridsmart
signal camera system, which has turning movement count (TMC) and vehicle classification capability using custom
length-based bins. The Gridsmart data was deemed suitable and used for study purposes.

Intersection TMCs were collected on a typical weekday (Tuesday through Thursday) for 12 hours, 7:00 a.m. - 7:00
p.m., and included light/medium/heavy vehicle classification and pedestrian data, where applicable. To facilitate
network calibration of traffic analysis models, travel time runs were collected within the study area during the 7:00 -
9:00 a.m. and 4:00 - 6:00 p.m. peak periods. VDOT provided data not readily available from the City.

Table 2.1: Traffic Data Collection Summary

ol o coatpe | oaasowees | oot

1 US Route 33 and Vine Street/Hawkins Street Signalized City of Harrisonburg 10/19/2017
2 Vine Street and Country Club Road/Sheetz Signalized City of Harrisonburg 10/20/2017
3 USRoute 33 and S Carlton Street Signalized City of Harrisonburg 10/19/2017
4 US Route 33 and MLK Jr. Way Signalized City of Harrisonburg 10/19/2017
5 US Route 33 and I-81 NB On-Ramp Signalized I-81 Exits 245-247 IAA 2013

6 US Route 33 and Burgess Road/Linda Lane Signalized City of Harrisonburg 10/19/2017
7 Linda Lane and Frontage Road Signalized City of Harrisonburg 10/20/2017
8 Chick-fil-A/Wendy’s Crossover Median Crossover  VDOT 10/19/2017
9 US Route 33 and University Boulevard Signalized City of Harrisonburg 10/19/2017
10 Valley Mall Crossover Median Crossover  VDOT 10/19/2017
11 US Route 33 and Country Club Road Signalized City of Harrisonburg 10/19/2017
12  Skyline Village Crossover Median Crossover  VDOT 10/19/2017
13 US Route 33 and Evelyn Byrd Avenue Signalized VDOT 10/19/2017
14  US Route 33 and Betts Court/Betts Road Stop Control VDOT 10/19/2017
15 US Route 33 and Chestnut Ridge Drive Signalized City of Harrisonburg 10/19/2017
16 Country Club Road and Linda Lane Signalized VDOT 10/19/2017
17 Country Club Road and Country Club Court Stop Control City of Harrisonburg 10/19/2017
18 Country Club Road and Blue Ridge Drive Signalized VDOT Synchro file 2017
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2.3.2 Crash Data

The most recent 6.5-year crash data available for the study area, from January 1, 2011, to June 30, 2017, was
retrieved from VDOT’s Crash Analysis Tools (CAT) version 8.2*. The crash data was from the DMV Traffic Records
Electronic Data System (TREDS) database, which primarily consists of the following information:

= Crash location information: longitude and latitude
= Crash time and date

= Crash types

= Crash severity

= Likely crash causes

In addition, VDOT also provided crash and traffic data used in the Interchange Alternatives Analysis (IAA) Report for
[-81 Exits 245 and 247 (dated August 2015).

area. The hot spot locations were the critical focus areas for the study team to develop mitigation recommendations
to reduce crashes.

2.4.3 Access Management Assessment

Existing signalized intersections, unsignalized intersections, ramps, full median crossovers, directional median
crossovers, full access points and partial access points along US Route 33 corridor in the study area were inventoried
based on the latest aerial images. The spacing distances were measured and evaluated using the VDOT Road Design
Manual Appendix F to determine if the minimum spacing requirements are met.

2.4 Analysis Tools and Methodologies

2.4.1 Traffic Operational Analysis

The study team primarily used Synchro and SimTraffic (Version 9) to analyze peak hour traffic operational
conditions. The following measures of effectiveness (MOEs) from Synchro were used to quantify the intersection
and corridor-wide operations in the study area under existing (2017), future (2025) No-Build and Build conditions.

= Intersection-level operations
— Control delay (sec/veh) by movement, approach and intersection using the Highway Capacity Manual
(HCM) 2010 methodology where intersection configuration permits and HCM 2000 where it does not
— Queue lengths expressed in 50" and 95" percentile (feet)

= Corridor-wide traffic operations
— End-to-end travel times (seconds)

Synchro is a macroscopic deterministic traffic model. Synchro has limited functionality for travel time calibration.
Therefore, the travel time results from Synchro were only used to compare the relative benefits of the overall
corridor operations between 2025 Build alternatives and No-Build conditions.

Since the corridor currently does not operate at oversaturated conditions and will not in 2025, traffic operational
analysis was mostly performed using Synchro. Microsimulation tool SimTraffic was only used for queuing analysis at
key intersections. In addition, during the alternative screening phase, the study team used the VDOT Junction
Screening Tool (VJuST) (version 1.0) and SIDRA INTERSECTION (version 7) for the preliminary analysis of potential
innovative intersection and roundabout design concepts. The procedures in traffic operational analysis followed the
guidance in the VDOT Traffic Operations and Safety Manual (TOSAM), Version 1.0.

2.4.2 Safety Analysis

The most recent 6.5 years of crash data on US Route 33 corridor was reviewed and formatted into GIS maps and
statistic graphics to analyze crash patterns by locations, type, severity, time of day, and likely causes for crashes and
summarized in a tabular format. Intersection collision diagrams and roadway segment crash density diagrams were
developed to identify key hot spot locations and segments with the highest concentrations of collisions in the study

1 Source: https://public.tableau.com/profile/tien.simmons#!/vizhome/Crashtools8 2/Main

2.5 Future Traffic Forecasting

2.5.1 2025 No-Build Scenario Traffic Development

The 2025 No-Build peak hour traffic volumes were developed by applying a traffic growth rate to existing count data
and distributing traffic volumes from approved developments within the study area. VDOT and the City of
Harrisonburg developed traffic growth rates for US Route 33 and Country Club Road considering historical traffic
growth trends and projected development patterns.

2.5.2 2025 Build Scenarios Traffic Development

Future traffic volumes for the Build alternatives were developed as manual adjustments to the future No-Build
traffic volumes based on the proposed new intersection configurations and/or assumed new network connections
and a redistribution of traffic patterns created from traffic zone origin/destinations, estimates of travel times, and
professional judgment.
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3  EXISTING CONDITIONS (2017)

3.1 Field Visit

The study team performed a field visit at midday (11:45 a.m. — 1:30 p.m.) and PM peak hour (4:45 — 5:45 p.m.) on
Thursday, January 18, 2018. The observations included the traffic conditions and operations along the study corridor
on US Route 33 (East Market Street) from Hawkins Street/Vine Street to Chestnut Ridge Drive and along Country
Club Road from Vine Street to US Route 33. Appendix A includes detailed field visit notes.

3.1.1 US Route 33 (East Market Street)

The posted speed limit on US Route 33 is 35 mph on the 2.1-mile segment within the study area. There are nine
signalized intersections, three unsignalized median crossovers, one two-way, stop-controlled intersection and over
50 commercial entrances. The 1-81 interchange (Exit 247) is also within the study area. All nine signalized
intersections are coordinated. During the PM peak hour, it took 5.75 minutes traveling eastbound along the corridor
and 6.60 minutes traveling westbound. The travel speeds could be maintained over 30 mph between the
intersections. Although there are multiple access points along the corridor, the entrance traffic from the access
points did not significantly influence the through traffic.

3.1.2 Country Club Road

Country Club Road is a 1.6-mile undivided two-lane road with a posted speed limit of 35 mph. It includes four
signalized intersections, five unsignalized intersections, multiple access points and bus stops. During the PM peak
hour, it took 5.80 minutes traveling eastbound along the corridor and 7.75 minutes traveling westbound. There was
no noticeable queue in the eastbound direction except the left-turn queue at the intersection of E. Market Street. In
the westbound direction, the queue was observed to extend from Blue Ridge Drive to the entrance of American
National University (over 2,000 feet). The primary causes of the queue are: 1) waiting at Blue Ridge Drive for green
light, and 2) westbound left-turn vehicles at Country Club Court yielding to opposite through traffic and blocking the
road.

3.2 Existing Traffic Volumes

3.2.1 Peak Hour Identification

VDOT and the City performed traffic data collection of turning volumes at the study intersections for 11 hours

(7:00 a.m. — 6:00 p.m.) during a typical weekday in October 2017. To identify the system peak hour for the corridor,
the combined total of all-way traffic volumes at all 15 study intersections on US Route 33 was summarized by hours
of a weekday, as presented in Figure 3.1.

US Route 33 within the study area is a typical strip commercial corridor. Different from dual-peak traffic patterns in
commuter corridors, the total traffic on US Route 33 gradually increases during the day between 7 a.m. and 6 p.m.,
which is consistent with the commercial activities during the day. In the morning, there is no obvious traffic peak
along this corridor. The highest traffic in the morning occurs during 7:15 — 8:15 a.m. The total traffic in this hour is
slightly higher than other hours in the morning but 36 percent lower than the PM peak hour traffic. The midday peak
traffic occurs during 12:15 —1:15 p.m., 17 percent higher than the AM peak hour traffic but 23 percent lower than
the PM peak hour traffic. The highest traffic during the day occurs between 4:45 — 5:45 p.m., totaling 39,900
vehicles for that respective hour in both directions in the corridor. Since the traffic in the morning and midday is
significantly lower, this study only included the analysis of the PM peak hour traffic operations. Therefore, the PM
peak hour (4:45 - 5:45 p.m.) was identified as the system peak hour for traffic analysis.
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Figure 3.1: US Route 33 Total Combined Two-Way Traffic Volumes by Hours of a Weekday
(Tuesday thru Thursday)

3.2.2 Existing PM Peak Hour Volumes

The raw traffic counts during the PM peak hour are processed and balanced through the corridor. Figure 3.2
presents intersection turning movement volumes within the study area during the PM peak hour in the existing year
(2017). The eastbound traffic is generally higher than the westbound traffic in the PM peak hour, however, between
the Burgess Road intersection and University Boulevard intersection, through traffic on US Route 33 is almost evenly
split between the eastbound and westbound directions.

3.2.3 Existing Daily Traffic Volumes
Annual average daily traffic data were extracted from the 2017 VDOT traffic count book. Table 3.1 presents the 2017
Existing AADTSs on different US Route 33 segments within the study area.

Table 3.1: 2017 Existing AADT on US Route 33 Within Study Area

US Route 33 Road Segment 2017 Existing AADT (vehicles per day)

Between Hawkins Street and MLK Jr. Way 18,200
Between MLK Jr. Way and I-81 Interchange 18,200
Between I-81 Interchange and Burgess Road 30,300
Between Burgess Road and University Boulevard 30,300
Between University Boulevard and Country Club Road 26,300
East of Country Club Road 26,300
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On average, 18,200 vehicles travel daily on US Route 33 west of I-81 interchange; 30,300 vehicles between 1-81
interchange and University Boulevard; and 26,300 vehicles east of University Boulevard and the city limits. The
heaviest daily traffic on US Route 33 in the study area occurs on the segment between the 1-81 interchange and
University Boulevard.

3.2.4 Existing Heavy Vehicle Traffic

The corridor is characterized as a commercial strip and primarily serves passenger vehicles. The heavy vehicle
volumes are low through the corridor. Based on the vehicle classification counts collected in October 2017, the truck
percentages at most approaches were less than 3 percent. Table 3.2 presents the truck percentages by approach at
the intersections within the study area. The overall truck percentage on US Route 33 corridor in the study area is 1.6
percent, and the overall study area truck percentage is 1.5 percent. Truck traffic is not a major concern on US Route
33 and Country Club Road in the study area.

Table 3.2: Existing Truck Percentages at Study Intersections by Approach

3% 1% 3% 2%

1 US Route 33 and Vine Street/Hawkins Street

2 Vine Street and Country Club Road/Sheetz 2% 1% 9% 1%
3 US Route 33 and S Carlton Street 2% 0% 1% 0%
4  USRoute 33 and MLK Jr. Way 1% 1% N/A 0%
5 US Route 33 and I-81 NB On-Ramp N/A 0% N/A N/A
6 US Route 33 and Burgess Road/Linda Lane 4% 1% 1% 1%
7 Linda Lane and Frontage Road 2% N/A 1% 5%
8  Chick-fil-A/Wendy’s Crossover 2% 2% 0% 8%
9 US Route 33 and University Boulevard 3% 1% 1% 0%
10 Valley Mall Crossover 1% 1% 0% 2%
11  US Route 33 and Country Club Road 1% 1% 0% 0%
12 Skyline Village Crossover 2% 0% N/A 1%
13  US Route 33 and Evelyn Byrd Avenue 0% 0% N/A 0%
14  US Route 33 and Betts Court/Betts Road 1% 1% 0% 0%
15  US Route 33 and Chestnut Ridge Drive 1% 1% N/A 0%
16  Country Club Road and Linda Lane 2% 1% 0% 0%
17  Country Club Road and Country Club Court 0% 0% N/A 0%
18  Country Club Road and Blue Ridge Drive 2% 2% 2% 2%

US Route 33 Corridor Truck Percentage 1.6%
Study Area Truck Percentage 1.5%

3.3 Existing Traffic Operational Analysis Results

The existing traffic operational conditions were analyzed using Synchro/SimTraffic version 9 to set up the baseline
conditions. Two measures of effectiveness were selected to measure the quantitative performance of the study area
intersections:

= Average vehicle delay by movement, approach, and intersection — measured in seconds per vehicle
= 95th percentile queue length — measured in feet

3.3.1 Intersection Delay and LOS
Table 3.3 summarizes the overall intersection delay and LOS. Appendix B presents further detailed operational
analysis results in delay and LOS by movement and approach.

Table 3.3: Existing Intersection Delay and LOS

. Intersection Delay Intersection
Intersection Control Type .
(second per vehicle) LOS

1 USRoute 33 and Vine Street/Hawkins Street Signalized 42.7 D
2 Vine Street and Country Club Road/Sheetz Signalized 58 E
3 USRoute 33 and S Carlton Street Signalized 27.3 C
4 USRoute 33 and MLK Jr. Way Signalized 29.3 C
5 USRoute 33 and I-81 NB On-Ramp Signalized 8.5 A
6  US Route 33 and Burgess Road/Linda Lane Signalized 30.1 C
7 Linda Lane and Frontage Road Signalized 35.3 D
8  Chick-fil-A/Wendy’s Crossover Median Crossover 1.1 A
9  US Route 33 and University Boulevard Signalized 50.4 D
10 Valley Mall Crossover Median Crossover 0.9 A
11  US Route 33 and Country Club Road Signalized 48.4 D
12 Skyline Village Crossover Median Crossover 2.6 A
13 US Route 33 and Evelyn Byrd Avenue Signalized 23.5 C
14 US Route 33 and Betts Court/Betts Road Stop Control 0.8 A
15 US Route 33 and Chestnut Ridge Drive Signalized 33.9 C
16  Country Club Road and Linda Lane Signalized 25.2 C
17  Country Club Road and Country Club Court Stop Control 0.9 A
18 Country Club Road and Blue Ridge Drive Signalized 18.8 B

Most Intersections within the study area, 17 out of 18, operate at LOS D or better. The only intersection operating at
LOS E, is the Vine Street and Country Club Road/Sheetz entrance. The critical issue at this location is the close
spacing with the adjacent intersection of US Route 33 and Hawkins Street/Vine Street and the limited space for
queuing storage (see field visit photos in Figure 3.3). The distance between the two intersections is only 150 feet.
Both intersections are operated under one signal controller. On the southbound approach of Vine Street at the US
Route 33 intersection, the lane configuration is one left-turn exclusive lane and one right-turn-through-left-turn
shared lane. At the Country Club Road intersection, one exclusive through lane and one 250-foot long shared
storage lane for through and left-turn traffic are provided on the Vine Street approach. The remaining portion of
Vine Street is one lane in each direction. The observed queue length at this approach was over 1,000 feet during the
PM peak hour. The queues usually could be discharged within two signal cycles.

Figure 3.4 graphically summarizes the results of the operational analysis in terms of delay and LOS at each
intersection in the corridor.
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There are several intersections with movements operating at LOS E or F:

US Route 33 and Vine Street/Hawkins Street
— Northbound approach on Hawkins Street (LOS F)
— Eastbound on US Route 33 (LOS E)

Vine Street and Country Club Road/Sheetz
— Southbound approach on Vine Street (LOS F)
— Westbound approach on County Club Road (LOS E)
— Eastbound approach on Sheetz entrance (LOS F)
US Route 33 and S Carlton Street
— Southbound approach on S Carlton Street (LOS F)

US Route 33 and Martin Luther King Jr. Way
— Northbound approach on Martin Luther King Jr. Way (LOS E)

US Route 33 and Burgess Road/Linda Lane
— Northbound approach on Burgess Road (LOS E)

Linda Lane and Frontage Road
— Southbound approach on Linda Lane (LOS E)

Figure 3.3: Field Photos of Intersections of US Route 33 and Vine Street/Hawkins Street and Vine Street and County Club Road/Sheetz

%

— Eastbound approach on Frontage Road (LOS F)

= US Route 33 and University Boulevard
— Northbound approach on University Boulevard (LOS E)
— Southbound approach on shopping mall entrance (LOS E)
— Westbound approach on US Route 33 (LOS F)

= US Route 33 and Country Club Road
— Northbound approach on shopping mall entrance (LOS E)
— Southbound approach on County Club Road (LOS E)

= US Route 33 and Chestnut Ridge Drive
— Northbound approach Chestnut Ridge Drive (LOS F)

Most of these approaches or movements are left turns or shared movements from side streets. The nine signalized
intersections on the US Route 33 corridor in the study area are coordinated along main road directions with a cycle
length of 180 seconds. Therefore, the side street traffic has a higher probability of approaching a red light and
needing to wait for another cycle to go through the intersection. Field observations have indicated that most of the
waiting vehicles at these movements are discharged in the next signal cycle with no excessive delays. The overall
intersection operations were at acceptable levels of service.
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Figure 3.4: 2017 Existing Traffic Operational Conditions
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3.3.2 Queuing Conditions

Queue length is another indicator of congestion at both signalized and unsignalized intersections. The 95" percentile
queue is defined to be the queue length (in vehicles) that has only a 5-percent probability of being exceeded during
the analysis time period. It is a useful parameter for determining the appropriate length of turn pockets, but it is not
typical of what an average driver would experience. Synchro was used to calculate the 95 percentile queue length
for each intersection lane group under existing conditions.

A table summarizing the 95" percentile queue lengths by lane group at each study area intersection is provided in
Appendix C. The corresponding Synchro output sheets are also included in Appendix C.

Synchro results indicated that under existing conditions, the 95 percentile queue lengths exceeded 500 feet at the
following lane groups or approaches:

= US Route 33 and Vine Street/Hawkins Street
— Eastbound through and right-turn shared movement

= Vine Street and Country Club Road/Sheetz
— Southbound approach

= US Route 33 and S Carlton Street
— Eastbound through and right-turn shared movement
— Westbound through and right-turn shared movement

= US Route 33 and University Boulevard
— Westbound through and right-turn shared movement

= US Route 33 and Country Club Road
— Westbound through movement
— Westbound right-turn movement

= US Route 33 and Evelyn Byrd Avenue
— Eastbound through and right-turn shared movement

= US Route 33 and Chestnut Ridge Drive
— Eastbound through movement

= Country Club Road and Blue Ridge Drive
— Westbound approach

There is no recurring congestion in the roadway network within the study area. These results are consistent with the
observation from the field visit. Most of the above locations are on US Route 33 mainlines, and none of the 95"
percentile queue lengths reported by Synchro exceeded the storage capacity of a turn lane or extended to an
upstream intersection. Based on field observations, these queues could be discharged in one cycle length. The only
exception is the southbound approach on Vine Street at the Country Club Road/Sheetz intersection. The 95t
percentile queue length in Synchro was more than 600 feet due to the single-lane configuration and closely-spaced
intersections under one signal controller, which is consistent with field observations. During the PM peak hour, it
usually took two or three cycles to discharge the southbound queues.

3.4 Crash Analysis

3.4.1 Crash Frequency Analysis

The study area for crash analysis only includes the US Route 33 corridor between Vine Street and Chestnut Ridge
Drive. Between January 2011 and June 2017, there were a total of 588 reported crashes, equivalent to an average of
90.5 crashes per year. Figure 3.5 illustrates the trend of yearly crash frequencies on US Route 33. The average
frequency was 83 crashes per year in 2011 — 2013, and 99 crashes per year in 2014 — 2016. This represents a

19.2 percent increase in the most recent three years. Figure 3.6 depicts the distribution of crashes by the time of
day. Over 50 percent of the crashes occurred between 12 p.m. and 6 p.m. There were fewer crashes in the morning,
which matches the overall traffic volume diurnal patterns in the corridor. The highest traffic volume periods
correspond to the times with the highest number of crashes.
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Figure 3.5: US Route 33 Corridor Yearly Crash Frequencies (1/2011 - 6/2017)

3.4.2 Crash Pattern Analysis

A summary of US Route 33 corridor crashes by crash type is provided in Figure 3.7. Rear end and angle crashes were
the top two predominant crash types. They accounted for 85 percent of the total reported crashes in the study
corridor. There were as many angle crashes as rear-end crashes, 42 percent and 43 percent, respectively. Usually in
a signalized corridor, angle crashes are less frequent because traffic signals reduce conflicting movements. One
possible reason for this crash pattern is the existence of many commercial access points along the study corridor.
The next most frequent crash type was same direction sideswipe, which accounted for 7 percent of all reported
crashes. Each of the rest of the crash types accounted for less than 5 percent. No outstanding issues were related to
those crashes types.
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Figure 3.6: US Route 33 Corridor Crash Frequencies by Time of Day (1/2011 - 6/2017)
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Figure 3.7: US Route 33 Corridor Crashes by Types (1/2011 - 6/2017)

Figure 3.8 summarizes the corridor crashes by severity. Most of the crashes, 77 percent, were property damage-only
(PDO). The rest of the crashes (23 percent) resulted in injuries; but mostly in minor injuries. Only one percent of
total crashes resulted in serious injuries. In the past six and half years, there were no crash fatalities in the study

corridor. The possible reason for lower than expected crash severity in the study corridor was the 35 mph speed
limit.
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Figure 3.8: US Route 33 Corridor Crashes by Severities (1/2011 - 6/2017)

3.4.3 Corridor Segment Crash Density Analysis

Crash activity by quarter-mile segments of roadway, or crash density, on eastbound and westbound US Route 33 is
shown on the histograms in Figure 3.9. The histograms illustrate the frequencies and types of crashes that occurred
in each quarter-mile segment. Because US Route 33 is a divided roadway, crashes that occurred in the eastbound
and westbound directions were broken into separate histograms. The corridor-wide average crash densities were
5.5 crashes per quarter mile per year in the westbound direction and 4.6 in the eastbound direction. The two
segments with the highest crash density are summarized below.

3.4.3.1 Westbound Direction Between Mile Post 24.30 — 23.55

This segment is near the intersection of University Boulevard. The crash density was 15.1 crashes per quarter mile
per year, the highest in the corridor, and nearly three times as much as the westbound average. Rear-end crashes
were the predominate types on this segment. The possible contributing factor is the queuing conditions on
westbound US Route 33 at the intersection of University Boulevard. There is also a high percentage of angle crashes
on this segment, possibly due to the dense roadside access points.

3.4.3.2 Eastbound Direction Between Mile Post 24.05 — 24.30

This segment is the eastbound direction between Burgess Road and University Boulevard. The crash density was
8.9 crashes per quarter mile per year, nearly twice that of the westbound direction. On this segment, angle crashes
were the predominate type, higher than the sum of other types. Numerous roadside access points and the full
access median crossover at the Valley Mall entrance are key contributing factors to the high crash density at this
location.
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3.4.4 Intersection Safety Analysis

Crash frequencies and patterns analyses for each study intersection on US Route 33 were performed for the nine
signalized intersections, three crossovers, and one unsignalized intersection. The average intersection crash
frequency on US Route 33 is 46.6 crashes per intersection. Figure 3.10 presents a summary of crashes within a 250-
foot radius of each intersection on US Route 33. The crash pattern by type at each intersection is illustrated in a pie
chart, and the relative size of the pie chart demonstrates the contrasting magnitudes of total crash frequency. Table
3.4 summarizes the crash frequency at each US Route 33 intersections and the ranking from highest to lowest crash
frequencies in the past 6.5 years. Because the distance between the intersection of US Route 33 and Vine
Street/Hawkins Street and intersection of Vine Street and Country Club Road/Sheetz is about 150 feet, the crashes
at both intersections were combined for this analysis. Similarly, crashes at the intersection of US Route 33 and
Burgess Road/Linda Lane and the intersection of Linda Lane and the frontage road were combined. Four
intersections had much higher crash frequencies than the average, and they were identified as safety hot spots on
the study corridor as highlighted in red in Table 3.4.

Table 3.4: Intersection Crash Frequencies on US Route 33 (1/2011 - 6/2017)

Total Crash
Intersection
Frequency

1 US Route 33 and Vine Street/Hawkins Street
2 Vine Street and Country Club Road/Sheetz
3 US Route 33 and S Carlton Street 65 3
4 US Route 33 and MLK Jr. Way 50 5
5 US Route 33 and I-81 NB On-Ramp 17 11
6 US Route 33 and Burgess Road/Linda Lane 136 1
7 Linda Lane and Frontage Road
8  Chick-fil-A/Wendy’s Crossover 12 12
9 US Route 33 and University Boulevard 75 2
10 Valley Mall Crossover 61 4
11  US Route 33 and Country Club Road 27 10
12 Skyline Village Crossover 28 9
13  US Route 33 and Evelyn Byrd Avenue 46 6
14  US Route 33 and Betts Court/Betts Road 5 13
15 US Route 33 and Chestnut Ridge Drive 41 8
Average 46.6

3.4.4.1 Crash Pattern at Intersections of US Route 33 and Burgess Road/Linda Lane and Linda Lane and Frontage
Road

The two intersections of US Route 33 and Burgess Road/Linda Lane and Linda Lane and the frontage road are closely

spaced, only 130 feet apart. They are operated under one signal controller. Therefore, the crashes at these

intersections are combined in the crash statistics and analysis. The location had the highest crash frequency along

the corridor. From 2011 through June 2017, 126 crashes occurred at this location, more than 20 crashes per year.

The crash frequency of this location is nearly three time as many as the corridor average. Figure 3.11 provides a

collision diagram at these two intersections. Over 92 percent of the crashes occurred at the main intersection,

US Route 33 and Burgess Road/Linda Lane, and only 10 crashes occurred on the Linda Lane approach at the

intersection of the frontage road. Crashes on the westbound and eastbound approaches of the US Route 33
mainline were not frequent, and most of them were rear end. This is a typical crash pattern at the approaches of an
intersection, which usually are caused by vehicle queuing conditions. The angle crashes are more critical at this
intersection. Angle crashes dominated with a mix of several same direction sideswipes on the northbound approach
on Burgess Road as well as in the center area of the intersection. On the Burgess Road approach to the intersection,
there are five or six commercial entrances and exits along the roadsides within 250 feet distance. Poor access
management was the leading contributing factor to the high frequency of angle and sideswipe crashes on this
approach. While angle and sideswipe crashes in the center area of the intersection were more likely caused by the
heavy turning movement volumes from side streets and relatively wide intersection distances.

3.4.4.2 Crash Patterns at Intersection of US Route 33 and University Boulevard

The signalized intersection of US Route 33 and University Boulevard had the second highest crash frequency in the
corridor. Seventy-five crashes occurred at this location in the past 6.5 years, over 11 crashes per year. Figure 3.12
provides a crash diagram for this intersection. On the westbound and eastbound approaches on US Route 33
mainlines, most crashes were rear end or same direction sideswipe, which were most likely caused by queuing
conditions at the intersection. There were significant numbers of angle crashes in the middle of the intersection
area. Heavy turning volumes and tight intersection areas for turning maneuvers were possible contributing factors.
On the northbound approach on University Boulevard, there were more angle crashes than any other types.
Multiple access points along the roadside of this approach were possibly the contributing factors.

3.4.4.3 Crash Patterns at the Valley Mall Crossover

The Valley Mall median crossover is an unsignalized full-movement median opening, located roughly 600 feet east of
the intersection of University Boulevard. There were 61 crashes that occurred in the recent 6.5 years as illustrated in
Figure 3.13, ranked as the fourth highest crash frequency intersection on the US Route 33 corridor. Most of them
occurred in the westbound direction, and only a few in the eastbound direction. Included within a 250-foot radius of
the crossover were different crash patterns. Angle crashes clustered around the median opening of the crossover.
Uncontrolled turning movements and multiple roadside access points are assumed to be the contributing factors to
the angle crashes. The queuing conditions in the westbound approach spilled back from the upstream intersection
of University Boulevard and was the leading cause of the many rear end crashes.

3.4.4.4 Crash Patterns at the Intersection of US Route 33 and S Carlton Street

There were 65 crashes that occurred at this signalized intersection in recent 6.5 years, the third highest on US Route
33 corridor. Figure 3.14 illustrates the crash pattern at this intersection. Nearly 70 percent of the crashes were angle
crashes concentrated in the central area of the intersection. For a signal-controlled intersection, this high angle
crash frequency is not common. Based on the brief descriptions in the crash data, many angle crashes were
permissive left-turn vehicles running into the opposite through traffic. The left-turn signal heads were recently
converted from traditional green “ball” indicators to flashing yellow arrows (FYA). The FYA signals may potentially
improve the safety at this intersection, but a longer examination period of time is required to obtain sufficient crash
records after the FYA implementation to monitor its effectiveness.

3.4.4.5 Crash Patterns at US Route 33 and Skyline Valley Crossover
Figure 3.15 illustrates the crash pattern at this crossover. Most of crashes in the recent 6.5 years were angle crashes
on eastbound US Route 33.
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Figure 3.10: US Route 33 Intersection Crash Frequency (1/2011 - 6/2017)
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Figure 3.11: US Route 33 and Burgess Road/Linda Lane Intersection Crash Diagram (1/2011 - 6/2017)
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Figure 3.12: US Route 33 and University Boulevard Intersection Crash Diagram (1/2011 - 6/2017)
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Figure 3.13: US Route 33 and Valley Mall Crossover Crash Diagram (1/2011 - 6/2017)
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Figure 3.14: US Route 33 and S Carlton Street Intersection Crash Diagram (1/2011 - 6/2017)
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3.5 Access Management

The existing access spacing on US Route 33 in the study area was evaluated according to the VDOT access
management regulations in Appendix F of the VDOT Road Design Manual. The minimum spacing standards for
intersections, median crossovers, and commercial entrances are dependent on the functional classification and
posted speed limit of the roadway, and, as a result, the spacing standards varied within the study area. According to
the VDOT 2014 Functional Classification Map, US Route 33 was classified as a Principal Arterial with a posted speed
limit of 35 miles per hour. VDOT access management regulations applicable to the functional classifications and
speed limits on US Route 33 are listed in Table 3.5. Existing centerline to centerline access point spacing on

US Route 33 was measured using aerial maps. The existing spacing in the study area is shown in Figure 3.16 through
Figure 3.19. The access management condition is summarized in Table 3.6

Table 3.5: Access Management Spacing Requirements?

Principal Arterial | Minor Arterial | Minor Collector
Speed Limit Speed Limit Speed Limit
35 mph 35 mph 25 mph

Minimum Spacing Standards for Entrance, Intersections, and

Median Crossovers (feet)

Spacing from signalized intersections to other signalized

. . 1320 1050 660
intersections

S'paC|r'1g from uns'lgna.llzed.|ntersect'|ons & full mec?lan crossovers to 1050 660 440
signalized or unsignalized intersections & full median crossovers

Spacing from full access entrances or directional median to other full 565 470 225
access entrances and any intersection or median crossover

Spacing from partial access one- or two-way entrances to any type of 305 250 200

entrance, intersection or median crossover

Minimum Spacing Standards for Entrances/Intersections Near Interchange Areas (feet)
Spacing from the end of the off-ramp terminal or the start of the on-
ramp terminal to the first four-legged intersection
Spacing from the end of the off-ramp terminal to the first entrance
or from the last entrance to the start of the on-ramp terminal

1320

750

Table 3.6: Summary of Existing Access Management on US Route 33

. Spacings Spacings Do Not Meet
Spacing Type Meet :
. Requirements
Requirements
From signalized intersections to other signalized intersections 3 7 10
From unsignalized intersections & full median crossovers to 0 6 6
signalized or unsignalized intersections & full median crossovers
From full access entrances or directional median to other full access ) 0 )
entrances and any intersection or median crossover
From partial access one- or two-way entrances to any type of 11 61 7
entrance, intersection or median crossover
From the end of the off-ramp terminal or the start of the on-ramp 1 3 a
terminal to the first four-legged intersection
From the end of the off-ramp terminal to the first entrance or from 0 1 1

the last entrance to the start of the on-ramp terminal

2VDOT Road Design Manual, Appendix F: Access Management Design Standards for Entrances and Intersections

3.5.1 Signalized Intersection Spacing

There are nine signalized intersections along the US Route 33 corridor in the study area. The spacing of three
signalized intersections west of the 1-81 interchange are substandard. The spacings between signalized intersections
east of the |-81 interchange all meet VDOT minimum spacing standards.

3.5.2 Unsignalized Intersection/Full Median Crossover Spacing

There is one unsignalized intersection and three full median crossovers on US Route 33 in the study area. They are
labelled as the stop sign icon and orange circles in Figure 3.18 and Figure 3.19. All the spacings from them to
adjacent signalized, unsignalized intersection or full median crossover are less than 1050 feet, VDOT minimum
spacing standards for unsignalized intersections or full median crossovers.

3.5.3 Directional Median Crossover Spacing

The study corridor includes one directional median crossover at Chick-Fil-A and Wendy’s entrances, indicated as the
yellow circle in Figure 3.17 and Figure 3.18. The spacings from this directional median crossover to adjacent
intersection on both sides meet VDOT minimum requirements.

3.5.4 Partial Access Spacing

There are about 55 roadside commercial entrances on the 2.1-mile segment of the US Route 33 corridor in the study
area. US Route 33 in the study area is a divided roadway, so there are no full access points. All these entrances are
partial access points. Only 11 out of the 72 total accesses meet VDOT’s minimum requirements for partial access
spacing. Most entrance spacings are substandard. The westbound segment between the County Club Road
intersection and Linda Lane intersection has the highest entrance density, 25 commercial entrance along 0.6-mile
segment. As discussed in Section 3.4.3, this segment has the highest crash density in the corridor.

3.5.5 Interchange Ramp Terminal Spacing

Access spacing was also considered at the interchange of US 33 and I-88 in relation to on- and off-ramp terminals.
Per VDOT standard, the minimum spacing requirement between the first four-legged intersection and the start or
end of a ramp terminal is 1,320 feet. Only the distance between N Carlton Street and southbound I-81 on-ramp
meets this requirement, which is 1,570 feet. The other three ramp terminals spacings do not meet the requirement.
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Figure 3.16: US Route 33 Corridor Existing Access Spacings (Sheet 1 of 4)
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Figure 3.17: US Route 33 Corridor Existing Access Spacings (Sheet 2 of 4)
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Figure 3.18: US Route 33 Corridor Existing Access Spacings (Sheet 3 of 4)
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4  FUTURE NO-BUILD TRAFFIC CONDITIONS (2025)
4.1 2025 No-Build Traffic Forecasting

The development of 2025 No-Build traffic volumes is comprised of two components:

= Corridor background traffic growth
= Site traffic from new developments along the corridor

The following sections describe the details of the volume development process.

4.1.1 2025 Growth Rate Development

Historic annual average weekday traffic (AAWDT) data from 2012 to 2015 on US Route 33 in the study area was
acquired from VDOT traffic data publications®. The growth trends in these three years were calculated and reviewed
to develop traffic growth rates in the study area on the three roadway segments as listed in Table 4.1.

Table 4.1: Historic Traffic Data and Growth Rate on US Route 33

2012 AAWDT 2015 AAWDT | Annual Growth Rate

Between Vine Street and [-81 18,711 18,922 0.4%
Between I-81 and University Boulevard 29,379 31,397 2.3%
Between University Boulevard and City Limits 26,874 26,941 0.1%

On segments between Vine Street and 1-81 and between University Boulevard and the city limits, the growth rates
are 0.4 percent and 0.1 percent, respectively. The higher growth rate on the segment between 1-81 and University
Boulevard is likely affected by the recently completed Shoney’s/BW development, as growth on the same segment
from 2009 to 2012 was 0.5 percent, in line with the other segments. In all, the background growth on the study
corridor will remain low. Therefore, VDOT, with concurrence by the City, recommended an annual growth rate of
0.5 percent to develop the corridor background traffic growth.

4.1.2 Future Site Developments and Highway Improvement

As mentioned in Section 2.2.2, there will be three approved site development projects and one programmed

highway improvement project within the study area that has been planned to be built before 2025. Figure 2.1

illustrates the locations of these new site development projects:

= Spotswood Country Club Center: fully built out before 2025

= Kroger Fueling Center: fully built out before 2025

= The Retreat: Phases | and Il built out before 2025*

The study obtained the projected trip generations from the following approved traffic impact analysis (TIA) reports

for the above site development projects:

= TIA Report for Spotswood Country Club Center, prepared by Ramey Kemp & Associates, Inc., dated October
2015

= Kroger Fueling Center TIA Report, prepared by Valley Engineering, dated September 2016

= TIA Report for the Retreat at Harrisonburg, prepared by Ramey Kemp & Associates, Inc., dated February 2016

3 Source: http://www.virginiadot.org/info/ct-trafficcounts.asp

Appendix D includes the detailed trip generation diagrams from each of the reports. The total future site trips were
derived by summarizing trip generations from all three developments.

4.1.3 2025 No-Build Traffic Volumes
The 2025 No-Build projected traffic volumes were developed using the following equation:

2025 No-Build Volumes = Background Corridor Traffic Growth + Site Trips from Future Developments
Linear traffic growth rates were applied to the 2017 existing traffic volumes to generate projected 2025 background
growth traffic volumes. The site trips from new developments were obtained from the three TIA reports. The

projected traffic volumes were re-balanced throughout the study network. Figure 4.1 and Table 4.2 present the
projected 2025 AADT on different segments and PM peak hour TMCs at the study intersections in the study area.

Table 4.2: 2025 No-Build Projected AADT on US Route 33

2017 2025 2025. Growth
Road Segment ADT Background No-Build (%)
ADT ADT
Between Hawkins Street and MLK Jr. Way 18,200 18,720 1,131 19,300 6%
Between MLK Jr. Way and I-81 Interchange 18,200 18,720 1,755 20,000 10%
Between I-81 Interchange and Burgess Road 30,300 31,200 7,230 37,500 24%
Between Burgess Road and University Boulevard 30,300 31,200 1,646 31,900 5%
Between University Boulevard and Country Club Road 26,300 27,040 2,027 28,300 8%
East of Country Club Road 26,300 27,040 3,308 29,600 13%

4 As informed by VDOT and the City, Phase Ill of the Retreat project will be built after 2025; therefore, it was not included in this study.
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