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EXECUTIVE SUMMARY

The Traffic Impact Analysis (TIA) documented in this report evaluates the traffic impacts of the proposed
residential development on the surrounding roadway network. The proposed development is located along
the east and west sides of Willson Road generally between Towhee Lane and Willson Cove Court in
Henrico County, Virginia. The proposed development will consist of approximately 450 single-family homes
and 550 multifamily housing units. Vehicle access to the proposed site will be provided via three full-access
driveways along Willson Road and one right-in/right-out driveway along New Market Road (Route 5).

Traffic operations were analyzed at the intersections identified below during the AM and PM peak hours
using Synchro 11™ software for the existing 2022, projected no-build 2036, projected build 2036, and
projected build with mitigation 2036 conditions. To project future traffic volumes for future year analyses, a
linear growth rate of 1.0% was established through coordination with Henrico County and VDOT staff to
account for historic growth trends in the project area. Additionally, traffic volumes from the proposed 1-895
Distribution Center and Sauer Development were included in all future conditions analyses. The following
intersections were analyzed in this traffic impact analysis:

New Market Road (Route 5) at Willson Road/Varina Road
South Laburnum Avenue at Willson Road

New Market Road (Route 5) at South Laburnum Avenue
Willson Road at West Site Access #1

Willson Road at West Site Access #2

Willson Road at East Site Access #1

New Market Road (Route 5) at East Site Access #2

New Market Road (Route 5) at Strath Road

© N o g wDdh R

Based on the findings of this study, off-site improvements have been identified to mitigate the proposed
project traffic impacts at existing and proposed study intersections. All approaches and movements will
operate at LOS D or better as a result of implementing the proposed improvements. Furthermore, the 95"
percentile vehicle queues at all study intersections are anticipated to be contained within the existing turn-
lane lengths under all analysis conditions.

The proposed off-site improvements are summarized below:

1 Converting the intersection of South Laburnum Avenue and Willson Road from unsignalized to
signalized

1 Install a 1006 foot southbound right-turn lane with 1006 taper along Willson Road at its
intersection with New Market Road (Route 5)

9 Traffic signal timing optimization at all signalized intersections

1 Dedicated right and left-turn lanes at all three project driveways along Willson Road, and a
single dedicated right-turn lane for the project driveway along New Market Road (Route 5)
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1. INTRODUCTION

Kimley-Horn performed a Traffic Impact Analysis (TIA) to evaluate the traffic impacts of the proposed
residential development generally located on the east and west sides of Willson Road between Towhee
Lane and Willson Cove Court in Henrico County, Virginia. The proposed development will consist of
approximately 450 single-family homes and 550 multifamily housing units. The purpose of this study is
to determine and evaluate the potential future impact of the proposed construction of the residential
development on the roadway network and to identify mitigation measures to accommodate the
proposed development.

1.2. METHODOLOGY

In preparation of the TIA, Kimley-Horn coordinated with Henrico County and VDOT staff to receive
concurrence on the scope of the study, the limits of the study area, and the proposed methodology
which is provided for reference in the scoping form contained in Appendix A. As determined through
coordination with Henrico County and VDOT staff, study area intersections included the following:

New Market Road (Route 5) at Willson Road/Varina Road
South Laburnum Avenue at Willson Road

New Market Road (Route 5) at South Laburnum Avenue
Willson Road at West Site Access #1

Willson Road at West Site Access #2

Willson Road at East Site Access #1

New Market Road (Route 5) at East Site Access #2

New Market Road (Route 5) at Strath Road

© N o g s~ w DR

Intersection analyses performed using Synchro 11™ software included an evaluation of the existing
2022, projected no-build 2036, projected build 2036, and projected build with mitigation 2036
conditions. Existing conditions represent the roadway network at the time of this study, no-build
conditions represent the future roadway network without the proposed development, build conditions
represent the future roadway network with the proposed development, and build with mitigation
conditions represent the future roadway network operating with proposed improvements to mitigate
the proposed development traffic impacts.

1.3. DEVELOPMENT INFORMATION

Currently, the site proposed for development is occupied by farmland. Upon full build out, the proposed
development is anticipated to have a cumulative total of 1,000 housing units consisting of 450 single-
family homes and 550 multifamily housing units. Based on the proposed land uses, the Institute of
Transportation Engineersd(ITE) Trip Generation Manual, 11" Edition, was used to assign each land
use for the purposes of this study.
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1.4. PROJECT AREA

The project area consists of the east and west sides of Willson Road between Towhee Lane and Willson
Cove Court in Henrico County, Virginia as shown in Figure 1.

Figure 1: Site Location
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2. TRAFFIC OPERATIONAL ANALYSIS

The traffic operational analysis performed for this study using Synchroll™ was conducted in
accordance wTrafflt Opémtions &Gafety Analysis Manual (TOSAM) for deterministic,
intersection capacity analyses. Consistent with prior coordination with Henrico County, queueing
analyses using Synchro11™ 95" percentile queues were prepared.

The evaluation of traffic operations within the study area was comprised of an intersection capacity
level of service (LOS) analysis of study intersections during the AM and PM peak hours as well as a
gueueing analysis to evaluate the need for and adequacy of turn lanes. LOS analyses were conducted
using methodologies contained in the Highway Capacity Manual (HCM) reported from Synchro11™.
Queue analyses were conducted using 95" percentile queues reported from Synchro11™. As part of
the traffic operational analysis, the projected no-build condition served as the baseline for evaluating
intersection delays and identifying mitigation measures under the build condition.

2.2. LEVEL OF SERVICE (LOS) ANALYSIS

Intersection capacity defines the volume of traffic that can be accommodated by a roadway at a
specified level of service (LOS). Capacity is affected by various geometric factors including roadway
type (e.g., divided, or undivided), number of lanes, lane widths, and grades. LOS, which is a measure
of the degree of congestion, ranges from LOS A (free flowing) to LOS F (a congested, forced flow
condition). Delay, measured in seconds per vehicle, and the associated LOS thresholds for signalized
and unsignalized intersections based on HCM methodologies are presented in Table 1.

Table 1: Intersection Level of Service (LOS) Analysis Criteria

Level Average Control Delay per

of Service ~ Vehicle (seciveh) Description of Traffic Conditions
(LOS) Signalized  Unsignalized

A ¢ 10 ¢ 10 No delays at intersections with continuous flow
Uncongested operations; high frequency of lon
available for all left and-tightng traffic; no
observablgueues.

B > 10 ang 20 > 10 ané¢ 15

Moderate delays at intersections with satisfactg
Cc >20an¢ 35 | >15and 25 | good traffic flow. Light congestion; infrequent b
on critical approaches.

Increasegrobability of delays along every apprg
D >35an@¢ 55 | >25and 35 | Significant congestion on critical approaches, b
intersection functional. Nedtangling lines formeq

Heavy traffic flow condition. Heavy delays prob
E >55and 80 | >35and 50 | available gaps twossstreet traffic or main street
turning traffic. Limit of stable flow.

Unstable traffic flow. Heavy congestion. Traffic
F >80 >50 in forced flow condition. Average delays greate
one minute highly probable. Total breakdown.
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2.3. KEY ASSUMPTIONS

The following assumptions were made as part of the traffic operational analysis:

1 Flashing yellow arrows (FYA) which are anticipated to be approved by VDOT were included as part
of no-build, build, and build with mitigation conditions at all signalized study intersections along
New Market Road (Route 5)

1 Signal timings were optimized for all signalized intersections as part of no-build, build, and build
with mitigation conditions.

1 For the no-build, build, and build with mitigation conditions, all signalized intersections used the
existing peak hour factor of 0.88 at a minimum in accordance with TOSAM.

1 All signalized intersections were evaluated using HCM 2000 reports due to Synchro11™ software
tool limitations to analyze nonstandard NEMA phasing. All unsignalized intersections were
evaluated using HCM 6™ TWSC.
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3. EXISTING CONDITIONS
3.1 EXISTING ROADWAY CHARACTERISTICS |

3.1. EXISTING ROADWAY CHARACTERISTICS

Roadway characteristics including geometry and posted speed limits for roadway facilities adjacent to
the proposed development are summarized in Table 2.

Table 2: Existing Roadway Characteristics

Road Lanes szgzt?riph Functional Classificati®
Willson Road 2 Lanes Undivided 45 Local Road
New Market Road (Routg 2 Lanes Undivided 55 Minor Arterial
South Laburnum Avenuy 4 Lanes Divided 55 Principal Arterial
Strath Road 2 Lanes Undivided 45 Major Collector
Varina Road 2 Lanes Undivided 45 Major Collector

1 As VDOT provides in the 2014 Approved Functional Classification Map.

3.2. EXISTING TRAFFIC VOLUMES

Existing AM and PM peak hour traffic volumes were collected on June 7, 2022 (Tuesday) at the
intersection of New Market Road (Route 5) at South Laburnum Avenue and New Market Road (Route
5) at Strath Road. Additionally, previously collected traffic data collected on October 27, 2021
(Wednesday) was gathered for the intersections of New Market Road (Route 5) at Willson Road/Varina
Road and South Laburnum Avenue at Willson Road. Existing peak hour traffic counts are graphically
presented in Figure 2. Traffic count data is provided in Appendix B.

3.3. EXISTING CONDITIONS INTERSECTION CAPACITY ANALYSIS

During the AM peak hour, all signalized intersections operate at overall LOS C or better and all
approaches at all intersections operate at LOS D or better. All movements at all intersections also
operate at LOS D or better with the exception of the southbound left-turn movement at the intersection
of South Laburnum Avenue at New Market Road (Route 5) which operates at LOS E.

During the PM peak hour, all signalized intersections operate at overall LOS C or better and all
approaches and movements at all intersections operate at LOS D or better.

Existing conditions analysis results are summarized in Table 4 with detailed results included in
Appendix C.

3.4. EXISTING CONDITIONS 95™ PERCENTILE QUEUEING ANALYSIS

The 2022 existing 95" percentile vehicle queue lengths were calculated by movement for each study
intersection using Synchrol1l™. Queues did not exceed available storage for any of the study
intersections during both AM and PM peak hours. The results are summarized in Table 5 following the
analysis sections. The queueing analysis complete results are included in Appendix C.
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Figure 2: Existing Peak Hour Traffic
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4. NO-BUILD CONDITIONS

The projected no-build conditions represent the future roadway network and background traffic growth
without the addition of the proposed development. Additional trips generated by a planned 1-895
distribution center along South Laburnum Avenue between New Market Road (Route 5) and Willson
Road were included in the no-build condition. The trips are based on the Ashley Capital Warehouse,
Traffic Impact Analysis. Furthermore, trips generated by a planned development to the north of
Darbytown Road were included in the no-build condition. The trips are based on the Sauer Industrial
Center, Traffic Impact Analysis.

4.1. TRAFFIC GROWTH RATE

To project traffic growth, growth rates in the study area were analyzed. During the scoping meeting with
Henrico County and VDOT staff, a linear growth rate of 1.0% was agreed to be applied to all study
intersections. The scoping form is provided in Appendix A. No-build 2036 AM and PM peak hour traffic
volumes are shown in Figure 3.

4.2. NO-BUILD SIGNAL OPERATION IMPROVEMENTS

Future signal improvements are proposed at the signalized intersections of New Market Road (Route
5) at Varina Road/Willson Road, New Market Road (Route 5) at Laburnum Avenue, and New Market
Road (Route 5) at Strath Road. The future signal improvements were included as part of no-build
conditions as they are expected to be implemented prior to the build out of the project. The signal
improvements for the subject intersections include the following:

1 Flashing yellow arrows for all left-turn lane movements at the intersection of New Market Road
(Route 5) and South Laburnum Avenue.

1 Flashing yellow arrows for the eastbound and westbound left-turn movements at the intersection
of New Market Road (Route 5) and Varina Road/Willson Road.

1 Flashing yellow arrows for the eastbound and westbound left-turn movements at the intersection
of New Market Road (Route 5) and Strath Road.

A Allow the signal to operate with concurrent north/south phasing at Strath Road with the
flashing yellow arrow operation. Remove the existing split phase operation.

1 For the three traffic signals where flashing yellow arrows were assumed to be implemented,

intersection cycle lengths were optimized as a part of no-build conditions.
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4.3. 2036 NO-BUILD CONDITIONS INTERSECTION CAPACITY ANALYSIS

During the AM peak hour, all signalized intersections operate at overall LOS C or better and all
approaches and movements at all intersections operate at LOS D or better.

During the PM peak hour, all signalized intersections operate at overall LOS C or better and all
approaches and movements at all intersections operate at LOS D or better with the exception of the
eastbound approach at the unsignalized intersection of South Laburnum Avenue and Willson Road
which operates at LOS E.

Results are summarized in Table 4 and complete results included in Appendix C.

4.4.2036 NO-BUILD CONDITIONS 95™ PERCENTILE QUEUEING
ANALYSIS

The 2036 no-build 95" percentile vehicle queue lengths were calculated by movement for each study
intersection using Synchro11™. Queues did not exceed capacity for any of the intersections during
both AM and PM peak hours. The results are summarized in Table 5 following the analysis sections.
The queueing analysis complete results are included in Appendix C.
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Figure 3: Projected No-Build 2036 Peak Hour Traffic
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5. BUILD CONDITIONS

The build conditions represent the future roadway network and background traffic growth with the
addition of the proposed development. The build condition includes the addition of two project
driveways along Willson Road to enter the west portion of the site and one project driveway on Willson
Road to enter the east portion of the site. There is also one project driveway along New Market Road
(Route 5) to enter the east portion of the site that operates as a right-in/right-out only driveway.

5.1. SITE TRIP GENERATION

Traffic projections were estimated for the proposed development based on the ITE Trip Generation
Manual, 11" Edition. To estimate daily trips, AM peak hour trips, and PM peak hour trips the ITE
equations and/or rates were used. Table 3 summarizes the total number of trips that are anticipated to
be generated by the proposed development during the AM and PM peak hours. The total trips represent
the number of vehicles entering and exiting the proposed development to and from the adjacent street
network.

Table 3: Proposed Land Uses

Weekd Sit Weekday AM Weekday PM
Description Intensity eekday i€ Peak Hour Peak Hour
Code Daily Designation
Total In  Out ‘Total

Single-Family 450 East 159 | 41 | 118 | 217 | 137 | 80
Detached 210 | dwelling 4,253

Housing units West 153 40 113 209 132 77

- 550 East 97 | 23 | 74 | 124 | 78 | 46
Multitamily |50 | Gweliing | 3,707

Housing units West 119 | 29 | 90 | 154 | 97 | 57

Total 7,960 - 528 | 133 | 395 | 704 | 444 | 260

5.2. SITE TRIP DISTRIBUTION AND ASSIGNMENT

The distribution of traffic at study area intersections (including proposed access locations) was
established based on existing traffic patterns, anticipated future traffic patterns, and traffic patterns
internal to each lot. The west and east site trip distribution is shown in Figure 4 and Figure 5. The
applied trip assignment, based on the trip distribution and site projected volumes, is shown in Figure 6
and Figure 7 for the west and east site.

The assignment of traffic generated by the site was calculated by applying the distribution percentage
for a specific turning movement to the total number of inbound or outbound trips generated to establish
the turning movement volume at that location. The resulting build volumes for the AM and PM peak
hours is shown in Figure 8. The build condition (2036) traffic volumes were calculated by adding the
site generated trips to the projected no-build traffic volumes.
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5.3. 2036 BUILD CONDITIONS INTERSECTION CAPACITY ANALYSIS

During the AM peak hour, all signalized intersections operate at overall LOS D or better with the
exception of the intersection of New Market Road (Route 5) and Willson/Varina Road which operates
at LOS F. All approaches and movements at all intersections also operate at LOS D or better with the
exception of the following which operate at LOS E or worse:

1 Southbound approach on Willson Road at New Market Road (Route 5)
A Southbound through movement on Willson Road at New Market Road (Route 5)
I Eastbound and westbound approaches on Willson Road at South Laburnum Avenue
A Eastbound and westbound left/through/right-turn movements on Willson Road at South
Laburnum Avenue

During the PM peak hour, all signalized intersections operate at overall LOS D or better. All approaches
and movements at all intersections also operate at LOS D or better with the exception of the following
approaches and movements which operate at LOS E or worse:

1 Southbound approach on Willson Road at New Market Road (Route 5)
A Southbound through movement on Willson Road at New Market Road (Route 5)
1 Eastbound and westbound approaches on Willson Road at South Laburnum Avenue
A Eastbound and westbound left/through/right-turn movements on Willson Road at South
Laburnum Avenue

All proposed stop-controlled project driveways contain movements that operate at LOS C or better
during the AM and PM peak hours. Results are summarized in Table 4 and complete results included
in Appendix C.

5.4. 2036 BUILD CONDITIONS 95™ PERCENTILE QUEUEING ANALYSIS

The 2036 build 95" percentile vehicle queue lengths were calculated by movement for each study
intersection using Synchro11™. Queues did not exceed capacity for any of the intersections during
both AM and PM peak hours. The results are summarized in Table 5 following the analysis sections.
The queueing analysis complete results are included in Appendix C.

Traffic Impact Analysis : Versiond
Nelson Farm Development Klmley»)Horn Augusp02



Figure 4: West Site Trip Distribution
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Figure 5: East Site Trip Distribution
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Figure 6: West Site Trip Assignment
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Figure 7: East Site Trip Assignment
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Figure 8: Projected 2036 Build Peak Hour Traffic
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6. BUILD WITH MITAGATION

The build with mitigation condition applies the traffic volumes from the build condition but includes
recommended roadway improvementsd evel oped t o mitigate.the projectéos

6.1. RECOMMENDED IMPROVEMENTS

Off-site road improvements were developed to mitigate intersection delays and queues attributable to
the addition of project traffic. The following improvements were implemented to mitigate intersection
delays and queues at study area intersections:

1 Converting the intersection of South Laburnum Avenue and Willson Road from unsignalized to
signalized

1 Adding a dedicated 150 foot southbound right-turn lane along Willson Road at its intersection
with New Market Road (Route 5)

1 Traffic signal optimization at all signalized intersections

6.2. 2036 BUILD CONDITIONS WITH MITIGATION CAPACITY ANALYSIS

During the AM peak hour, based on the mitigation improvements proposed, all signalized intersections
operate at overall LOS D or better. Furthermore, all study intersection approaches and/or movements
are expected to also operate at LOS D or better.

During the PM peak hour, based on the mitigation improvements proposed, all signalized intersections
operate at overall LOS D or better. Furthermore, all study intersection approaches and/or movements
are expected to also operate at LOS D or better.

All proposed stop-controlled project driveways contain movements that operate at LOS C or better
during the AM and PM peak hours. Results are summarized in Table 4 and complete results included
in Appendix C.

6.3.2036 BUILD CONDITIONS WITH MITIGATION 95™ PERCENTILE
QUEUEING ANALYSIS

The build (2036) with mitigation 95™ percentile vehicle queue lengths were calculated by movement for
each study intersection using Synchro11™. Queues did not exceed capacity for any of the intersections
during both AM and PM peak hours. The results are summarized in Table 5 following the analysis
sections. The queueing analysis results are included in Appendix C.

The analysis does not predict any queueing challenges at the site access entrances. The results are
summarized in Table 5 following the analysis sections. The queueing analysis complete results are
included in Appendix C.
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Table 4: LOS and Delay Summary

2022 Existing \ 2036NoBuild 2036 Build ‘ 2036 Build with Mitigati

Intersection Approach Movemen AM | PM | AM PM ‘ AM ‘ PM | AM ! PM
Delay LOS| Delay LOS|Delay LOS Delay LOS Delay LOS Delay LOS|Delay LOS Delay LOS|

L 427 D |420 D |124 B |138 B | 153 B |155 B [199 B | 182 B
T 116 B |212 C (103 B [251 C |121 B | 234 C |161 B |279 C
Eastbound
R 92 A |147 B |77 A |1836 B [ 90 A |137 B |120 B |158 B
ApproacH 11.80 B |211 C [102 B |[245 C |122 B | 222 C |162 B [264 cC
L N/A NA|400 D [ NA NA|2146. B | NJA: N/A| 148 B | NJA: NJA| 172 B
1. New Marh Westboun T 197 B |215 C |215 C (227 C |[308 C |277 C |445 D |[336 C
Rd (Route § ' R 135 B |145 B |117 B |135 B | 141 B | 167 B |178. B | 189 B
& Approac{ 189 B [207 C |205 C |216 C | 284 C [249 C |405 D [298: C
Willson/Vari
Rd LT 355 D [3.7 D |501 D [516 D [507 D |[514 D |542 D |458 D
(Signalized| Northboun R 324, C |[350 C |348 C |38 D (33 D |[416 D [399 D |420 D
Approac 355; D [383 D [499 D |498 D |55 D [502 D |[541 D |454. D
LT 358 D [323 C |505 D |39 D [3379 F (1350 F [532 D [539 D
Southboun R 358 D [323 C |505 D |39 D (3379 F (1350 F [305 C [328 C
Approac{ 3580 D [323 C |505 D |369 D |3379 F (1350 F |[494. D |50.8: D
Overall Intersection| 189 B [229 C [211 Cc (255 C |[854 F |420 D [363 D [323 C
Eastbound LTR |189 C |21.7 C |293 D |373 E | 643 F |2955 F |238 C |222 C
Approach 189 C [217 C |293 D |373 E | 643 F |2955 F |238 C |222 C
Westboun LTR 130 B |150 C |178 C |21.7 C | 436 E |107.7 F | 269 C |233 C
> South | ApproacH 13.0 B |150 C |178 C |21.7 C | 436 E |1077 F |269 C |233 C
. o0uU
L 138 B | 146 B
Laburnum A 000 A |00 A |00 A |00 A |00 A|O00 A
& Willson R| Northboun TR 20.7: C 198 B
(Unsigrized ApproacH 00 A |00 A |00 A |00 A |00 A |00 A |205 C |197 B
to Signalize
L 155 B |[262 C
00 AJo0O A |00 A|O0OO A |00 A]|]O0O0O A
Southboun TR 177 B 221 C
ApproacH 00 A |00 A |00 A |OO: A | 00 A|O0O0 A |[173 B [234 C
Overall Intersection| N/A . N/A| N/A N/A| N/A NA| NA NA| N/A  NA| NJA NA| 208 C |224 C
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