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TRAFFIC IMPACT ANALYSIS REPORT
THE STANDARD AT BLACKSBURG
BLACKSBURG, VIRGINIA

1. INTRODUCTION

This report summarizes the findings of the Traffic Impact Analysis (TIA) that was performed
for the proposed redevelopment of the property located on west side of North Main Street
between Montgomery Street NW and Broce Drive in Blacksburg, Virginia. The purpose of
this study is to evaluate the current traffic conditions at the study intersections, estimate the
trip generation potential of the proposed development, and determine what mitigation

measures, if any, are needed to accommodate the projected traffic volumes.

1.1. Executive Summary

The proposed redevelopment is to be located on the west side of North Main Street [between
Montgomery Street NW and Broce Drive] in Blacksburg, Virginia. At build out, the proposed
site is expected to consist of a student housing facility with up to 825 beds and 17,800 square
feet of commercial space. If approved, the development is expected to be complete and

occupied for Virginia Tech’s 2020-21 academic school year.

Access is to be provided via one (1) new full movement connection on North Main Street
[located in the vicinity of the YMCA access] in addition to one (1) full movement connection
on Montgomery Street [located approximately 575 feet west of North Main Street]. Distance

1s measured center-to-center.

The study area developed through coordination with the Town consists of the following

intersections:

= North Main Street and Progress Street/McDonald Street - Signalized
= North Main Street and Patrick Henry Drive - Signalized

= North Main Street and Montgomery Street NW - Unsignalized

= North Main Street and YMCA Access/Site Access - Unsignalized

= North Main Street and Lucas Drive - Unsignalized

= Full Access on Montgomery Street NW - Unsignalized
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The study intersections were analyzed during the weekday AM and PM peak hours under the

following traffic scenarios:

= Existing (2018) traffic conditions
=  Future (2020) ‘No-Build’ traffic conditions
= Future (2020) ‘Build’ traffic conditions

Based on the results of the traffic impact analysis, no mitigation measures were identified as
the traffic generated by the proposed development is not expected to have a significant impact

on the study area.

1.2. Site Location and Study Area
The proposed redevelopment is to be located on the west side of North Main Street [between
Montgomery Street NW and Broce Drive] in Blacksburg, Virginia. Through coordination with

the Town, it was determined that the study area would consist of the following intersections:

= North Main Street and Progress Street/McDonald Street - Signalized
= North Main Street and Patrick Henry Drive - Signalized

= North Main Street and Montgomery Street NW - Unsignalized

= North Main Street and YMCA Access/Site Access - Unsignalized

= North Main Street and Lucas Drive - Unsignalized

= Site Access on Montgomery Street NW - Unsignalized

Refer to Figure 1 for the site location map.

1.3. Existing Land Uses
A mixture of residential and commercial land uses currently exist on the site, with a total of

seven (7) access connections located along North Main Street.

1.4. Proposed Land Uses and Access

At build out, the proposed site is expected to consist of up to a 825-bed student housing facility
and 17,800 square feet of commercial space [assumed to be a 13,800 square foot supermarket
and 4,000 square feet of general retail space]. If approved, the development is expected to be

complete and occupied for Virginia Tech’s 2020-21 academic school year.
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Access is to be provided via one (1) new left-over connection on North Main Street [located
in the vicinity of the YMCA access], thereby reducing the number of access connections along
North Main Street for this site by six (6). In addition, a new full movement connection is to
be provided on Montgomery Street NW [approximately 575 feet west of North Main Street].

Distance is measured center-to-center. Refer to Figure 2 for the site plan.

1.5. Existing Roadway Network

North Main Street is a four-lane facility with a posted speed limit of 35 miles per hour (mph)
within the study area. Based on 2017 VDOT Annual Average Daily Traffic (AADT) estimates,
North Main Street carries approximately 16,000 vehicles per day between Progress Street and
Patrick Henry Drive.

Progress Street is a two-lane facility with a posted speed limit of 25 mph within the study area.
Based on 2017 VDOT AADT estimate, Progress Street carries approximately 3,800 vpd [west
of North Main Street] and 1,100 vpd [east of North Main Street], respectively.

Patrick Henry Drive is a four-lane facility [west of North Main Street] and a two-lane facility
[east of North Main Street] with a posted speed limit of 25 mph within the study area. Based
on 2017 VDOT AADT estimate, Patrick Henry Drive carries approximately 3,800 vpd east of
North Main Street.

Existing lane configurations (number of traffic lanes on the intersection approach), lane widths,
storage capacities, and other intersection and roadway information within the study area was
collected through field reconnaissance by Ramey Kemp and Associates, Inc. (RKA). Refer to
Figure 3 for an illustration of the existing geometrics and traffic control at the study

intersections.

2. TRAFFIC ANALYSIS PROCEDURE
All study intersections were analyzed using the methodology outlined in the Highway Capacity
Manual (HCM) published by the Transportation Research Board. The computer software

package, Synchro (Version 10.2), was used to complete all analyses. Synchro was developed
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by Trafficware Corporation and allows the user to input data into the Synchro software and

calculate the output based on methodologies in the HCM.

The HCM defines capacity as “the maximum hourly rate at which persons or vehicles can
reasonably be expected to traverse a point or uniform section of a lane or roadway during a
given time period under prevailing roadway, traffic, and control condition.” Level of service
(LOS) is a term used to represent different driving conditions, and is defined as a “qualitative
measure describing operational conditions within a traffic stream, and their perception by
motorists and/or passenger.” Level of service varies from Level “A”, representing free flow,

to Level “F”, where greater vehicle delays are evident.

For signalized intersections, Synchro calculates the average control delay and LOS for each
lane group as well as the overall intersection. For unsignalized intersections, Synchro
calculates the average control delay for stop-controlled movements, but does not provide an

overall LOS for the intersection.

Refer to Table 1 for HCM levels of service and related average control delay per vehicle.
Control delay as defined by the HCM includes “initial deceleration delay, queue move-up time,
stopped delay, and final acceleration delay.” As shown in Table 1, an average control delay

of 40 seconds at a signalized intersection results in LOS D operation.

TABLE 1
HIGHWAY CAPACITY MANUAL — LEVELS OF SERVICE AND DELAY
SIGNALIZED INTERSECTION UNSIGNALIZED INTERSECTION
LEVEL CONTROL DELAY LEVEL CONTROL DELAY
OF PER VEHICLE OF PER VEHICLE
SERVICE (SECONDS) SERVICE (SECONDS)
A 0-10 A 0-10
B 10-20 B 10-15
C 20-35 C 15-25
D 35-55 D 25-35
E 55-80 E 35-50
F >80 F >50

In order to identify potential storage deficiencies for existing turn lanes at the study
intersections and determine the minimum storage required for newly warranted turn lanes, the

queue lengths at the intersections under evaluated under future traffic conditions. The queue

§= RAME\;' KEMP
DY ASSOCIATES



lengths reported at the study intersections are the maximum queue lengths calculated by

SimTraffic and are based on an average of ten (10) simulation runs.

3. EXISTING TRAFFIC CONDTIONS

Existing traffic volumes were obtained from 13-hour turning movement counts that were
conducted at the study intersections on a Tuesday and Wednesday from 6:00 AM to 7:00 PM
while Virginia Tech and other schools were in session, with the higher peak hour intersection
count of the two days utilized for the traffic analysis. Please note that the existing traffic
volumes were balanced upwards between intersections. Refer to Figure 4 for an illustration of

the existing traffic volumes. A copy of the traffic count data can be found in Appendix A.

3.1. Analysis of Existing (2018) Peak Hour Traffic Conditions

In order to determine the current delays and operating levels of service at the study
intersections, the existing (2018) traffic volumes (Figure 4) were analyzed under existing lane
configurations and traffic control conditions. A peak hour factor (PHF) of 0.92 was utilized
for all analyses to model the traffic conditions in an urban setting. Under all traffic conditions,
the signalized intersections were analyzed utilizing the signal phasing and timing data obtained
from the Town and their consultant, and are located in Appendix B. Cycle lengths were
optimized for the four-phase signal [of North Main Street and Progress Street/McDonald
Street] and the six-phase signal [of North Main Street and Patrick Henry Drive] and may vary
between existing and future traffic conditions. The results of the analysis are presented in

Section 8 of this report.

4. ‘NO-BUILD’ TRAFFIC CONDITIONS

In order to determine the traffic impact of the proposed redevelopment, a comparison of the
future conditions of the study intersections must be made. This is done by analyzing the future
build out year (2020) without and with the traffic generated by the proposed redevelopment.
The future year condition without the development is referred to as the ‘no-build’ condition
and is determined by projecting the existing traffic to the build out year using a compounded

annual growth rate.
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4.1. Background Traffic Growth

In order to account for the growth of traffic and subsequent traffic conditions at a future year,
background traffic projections are needed. Background traffic is the component of traffic due
to the growth of the community and surrounding area that is anticipated to occur regardless of
whether the site is developed. An annual growth rate of 0.5% [approved by the Town] was
applied to the existing traffic volumes. Refer to Figure 5 for an illustration of the projected

(2020) peak hour traffic volumes.

4.2. Adjacent Development Traffic

Based on coordination with the Town, it is understood that there is one (1) approved
development in the vicinity of the site that is expected to affect the study area: 1222 Patrick
Henry PRD. The site generated traffic from the traffic study that was sealed and submitted by
Balzer & Associates on November 20, 2018 was included under all future traffic conditions.
Refer to Figure 6 for an illustration of the approved development traffic volumes. Refer to

Appendix C for the approved development information.

4.3. Future (2020) ‘No-Build’ Peak Hour Traffic Conditions

The future (2020) ‘no-build’ peak hour traffic volumes were determined by adding the
approved development traffic volumes (Figure 6) and the projected (2020) traffic volumes
(Figure 5). Refer to Figure 7 for an illustration of the future (2020) ‘no-build’ peak hour traffic

volumes.

4.4. Analysis of Future (2020) ‘No-Build’ Peak Hour Traffic Conditions

Utilizing the future (2020) ‘no-build’ traffic volumes (Figure 7), the study intersections were
analyzed using the same methodology as previously discussed for the existing traffic
conditions. The results of the future (2020) ‘no-build’ analysis are presented in Section 8 of

this report.
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5. PROJECT TRAFFIC

5.1. Trip Generation

At build out, the proposed redevelopment is expected to consist of an 825-bed student housing
facility and 17,800 square feet of commercial space [assumed to be a 13,800 square foot
supermarket and 4,000 square feet of general retail space]. The average weekday daily trips
as well as AM and PM peak hour peak hour site trips for this analysis were calculated utilizing
the 10" Edition of the Institute of Transportation Engineers (ITE) Trip Generation Manual.
Traffic was generated according to the peak hour of adjacent street traffic utilizing the number
of beds [for the student housing located over a /2 mile from campus] and square footage [for

the supermarket and retail space] as the independent variables.

Trips were generated utilizing equations for the student housing [daily and AM/PM peak
hours] and retail land use [daily and PM peak hour only] and rates for the supermarket [daily
and AM/PM peak hours]. Due to unreasonably high trip generation [when using equations —
154 total trips] and low trip generation [when using rates — 4 total trips] during the AM peak
hour for the size of retail space that is being proposed, the PM peak hour trip generation was

assumed for the AM peak hour for the purpose of this analysis.

It is estimated that the proposed redevelopment could generate 5,444 trips (entering and
exiting) during a typical weekday. The development could generate up to 226 trips (86 entering
and 140 exiting) during the AM peak hour and 432 trips (221 entering and 211 exiting) during
the PM peak hour. However, due to the proximity of the development to the Virginia Tech
campus, and the idea that not all students have vehicles available, a reduction in the trips
generated by the student housing was assumed to account for those riding transit. For the
purpose of this analysis, the student housing traffic was reduced by 25% [approved by the

Town] to account for transit usage.

With adjustments made to account for transit usage, the proposed redevelopment is expected
to generate 193 trips (77 entering and 116 exiting) during the AM peak hour and 368 trips (188
entering and 180 exiting) during the PM peak hour.
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Please note that a conservative approach was taken when generating trips for the proposed
redevelopment, and no reduction in traffic via internal capture or pass-by trips were assumed
although both could be expected based on the land uses being proposed. In addition, the trip
generation was not reduced to account for traffic that is currently generated by the existing
land uses located on the site. Refer to Table 2 for a breakdown of the trip generation results

for the proposed redevelopment.

TABLE 2
TRIP GENERATION
AM PEAK PM PEAK
ITE LAND USE DAILY HOUR HOUR
(ITE Code) DENSITY VOLUME (vph) (vph)
Enter | Exit | Enter | Exit
Off-Campus Housing -
Over 2 Mile from Campus | 825 beds 3,296 37 97 132 122
(225)
Supermarket (850) 13,800 1,474 25 17 65 63
square feet
Retail (820) 4,000 674 24 26 24 26
square feet
Total 5,444 86 140 221 211
Transit Reduction
(Assumed 25% of Off-Campus Housing) 9 24 33 31
Vehicle Trips 77 116 188 180
6. SITE TRIP DISTRIBUTION AND ASSIGNMENT

The primary site trip distribution [accepted by the Town] for the proposed development was
determined based on a review of the existing traffic patterns and engineering judgment, and

are summarized below:

Supermarket/Retail
= 399% to/from the north via North Main Street
= 20% to/from the south via North Main Street

= 10% to/from the west via Progress Street
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* 5% to/from the east via Progress Street
= 15% to/from the west via Patrick Henry Drive
* 10% to/from the east via Patrick Henry Drive

= 1% to/from the east via Lucas Drive

Student Housing

= 10% to/from the north via North Main Street
= 90% to/from the south via North Main Street

Refer to Figures 8-10 for illustrations of the site trip distribution and the total site trip

assignment.

7. ‘BUILD’ TRAFFIC CONDITIONS

‘Build’ traffic represents the future build out year of a development. It is typically determined
by combining the ‘no-build’ and site traffic. However, the existing driveway located across
from Lucas Drive will be removed as part of the redevelopment. Therefore, traffic volumes
associated with this connection were removed from the study area. Refer to Figure 11 for an

illustration of the traffic adjustments.

7.1. Proposed ‘Build’ (2020) Peak Hour Traffic Conditions

Future (2020) ‘build’ conditions were determined by adding the site-generated traffic volumes
(Figure 10), traffic adjustments (Figure 11), and the future (2020) ‘no-build’ traffic volumes
(Figure 7). Refer to Figure 12 for an illustration of the future (2020) ‘build’ traffic volumes

with the development built-out.

7.2. Analysis of Future (2020) ‘Build’ Peak Hour Traffic Conditions
The study intersections were analyzed with the future (2020) ‘build’ traffic volumes (Figure
12), using the same methodology as previously discussed for existing and ‘no-build’ traffic

conditions. The results are presented in Section 8 of this report.
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8. CAPACITY ANALYSIS

8.1. North Main Street and Progress Street/McDonald Street

Under existing traffic conditions, capacity analysis indicates that the intersection operates at
an overall LOS A during the AM peak hour and LOS B during the PM peak hour. In addition,
all lane groups operate at LOS C or better. Under future traffic conditions, capacity analysis
indicates that the intersection is expected to operate at an overall LOS A during the AM peak
hour and LOS B during the PM peak hour. In addition, all lane groups are expected to operate
at LOS C or better. Refer to Table 3 for a summary of the capacity analysis results for this
signalized intersection. Copies of the Synchro capacity analysis reports are located in

Appendix E.

TABLE 3

ANALYSIS SUMMARY OF NORTH MAIN STREET & PROGRESS STREET/MCDONALD

STREET [SIGNALIZED]

AM PEAK HOUR PM PEAK HOUR
TRAFFIC LANE Overall Overall
SCENARIO GROUP Lane Delay Lane Delay
LOS ©) — LOS ©) —
(Delay) (Delay)
NBL/T/R A 6.9 A 9.0
Exist SBL/T/R A 7.7 A 8.4
(’Z“OSl‘é‘)g EBL B 16.5 A C 22.0 B
o EBT/R A 7.4 80 B 10.9 10.8
Conditions WBL/T/R B 16.6 (8.0) C 25.0 (10.8)
SWBL/T/R B 17.3 C 22.8
NBL/T/R A 6.9 B 11.0
. SBL/T/R A 7.7 B 10.1
I\Ig(g‘g)ld EBL B 16.6 A C 24.9 B
» EBT/R A 7.5 80 B 12.1 12.7
Conditions WBL/T/R B 16.7 (8.0) C 287 (12.7)
SWBL/T/R B 17.5 C 25.4
NBL/T/R A 6.5 B 13.0
SBL/T/R A 7.6 B 12.1
Build (2020) EBL B 18.4 A C 28.9 B
Conditions EBT/R A 8.1 (80) B 12.9 (144)
WBL/T/R B 18.4 C 30.3
SWBL/T/R B 19.2 C 32.6

Based on a review of the maximum queuing results that are based on the average results of ten
(10) simulation runs, no queuing problems were identified. When compared to the ‘no-build’
traffic conditions, the queue lengths under ‘build’ conditions are not expected to increase by
more than 40 feet [or approximately 2 vehicles] except for the northbound lanes during the PM
peak hour. However, the conditions for the northbound lanes are not expected to be the norm

with average queues expected to be 210 feet or less. Refer to Table 3A for a summary of the
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queuing analysis results for this signalized intersection. Copies of the SimTraffic queuing

analysis reports are located in Appendix F.

TABLE 3A
QUEUING SUMMARY OF NORTH MAIN STREET & PROGRESS STREET/MCDONALD
STREET

EXISTING NO-BUILD BUILD DIFFERENCE
LANES AM | PM | AM PM | AM | PM | AM PM

Peak Peak Peak Peak Peak | Peak Peak Peak
EBL 22 67 20 64 36 81 16 17
EBLTR 62 146 75 168 72 178 -3 10
WBLTR 56 188 71 190 69 162 -2 -28
NBLT 111 222 134 235 153 419 19 184
NBTR 87 186 87 212 124 400 37 188
SBLT 148 161 165 167 162 213 -3 46
SBTR 147 170 162 182 170 222 8 40

SWBLTR 41 51 34 54 36 54 2 0

Based on the capacity and queuing analysis results, no mitigation measures are recommended

to accommodate the proposed development traffic at this intersection.

8.2. North Main Street and Patrick Henry Drive

Under existing traffic conditions, capacity analysis indicates that the intersection operates at
an overall LOS B during the AM peak hour and LOS C during the PM peak hour. In addition,
all lane groups operate at LOS D or better. Under future traffic conditions, capacity analysis
indicates that the intersection is expected to operate at an overall LOS C or better during the
peak hours. In addition, all lane groups are expected to operate at LOS D or better. Refer to
Table 4 for a summary of the capacity analysis results for this signalized intersection. Copies

of the Synchro capacity analysis reports are located in Appendix E.

Based on a review of the maximum queuing results that are based on the average results of ten
(10) simulation runs, no queuing problems were identified. When compared to the ‘no-build’
traffic conditions, the queue lengths under ‘build’ conditions are not expected to increase by
more th