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1 INTRODUCTION

This report presents the proposed Haven at Griffith Meadows** residential development traffic impact
analysis (TIA) findings. The development will be located on the northern side of Poole Road in Knightdale,
NC (see Figure 1-1) and will consist of 191 single-family residential units. To cover any potential site
plan updates, 200 single-family residential units were analyzed in this study.

** The subject TIA was originally named “Poole Road Martin.” All project figures and appendices include
the “Poole Road Martin” project name.

The proposed development is planned for construction in 2025. Per Town of Knightdale standards /
guidelines, analyses were completed for the 2022 Existing traffic volumes, 2026 Background traffic
volumes (2025 Build + 1 year), 2026 Build traffic volumes (Background + site trips), and 2035 Horizon
Year traffic volumes (2025 Build + 10 years). At the Town'’s request, additional vehicular capacity analyses
were provided for the 2026 Background and Build traffic volumes including non-approved area
developments.

The purpose of this assessment is as follows:

1. Verify that the existing geometry provided within the study area is sufficient to accommodate the
projected traffic volumes; and

2. Determine what, if any, improvements are necessary at the proposed site access connections to
the subject development.

The following steps were taken to determine the potential traffic impacts associated with this project:

1. Data Collection — AM (7:00 — 9:00) and PM (4:00 — 6:00) peak period turning movement counts were
collected in March 2022 at the following signalized intersections:

e SR-1007 (Poole Road) / SR-2516 (Hodge Road);
e SR-1007 (Poole Road) / SR-2049 (Bethlehem Road); and
e SR-1007 (Poole Road) / SR-2233 (Smithfield Road).

2. Trip Generation/Future Traffic — Traffic generated by the proposed development was estimated using
the 10t Edition of the Institute of Transportation Engineers’ 7rijp Generation Manual. Trip generation
was calculated following the NCDOT trip generation standards and practices. Projected traffic volumes
were calculated using a 3% ambient growth rate through 2026, and a 1% ambient growth rate
between 2026 and 2035. Per the scoping document (see Appendix A), trips from the approved Poole
Road Apartments Development were included with all future traffic.

3. Trip Distribution and Projections — The site-generated trip distribution was based on the existing area
traffic distribution, direction from the Town of Knightdale, and Engineering judgement.

4. Traffic Capacity Analysis — Level of service analyses were performed using SYNCHRO Version 10.3 for
the following intersections:

SR-1007 (Poole Road) / SR-2516 (Hodge Road);
SR-1007 (Poole Road) / SR-2049 (Bethlehem Road);
SR-1007 (Poole Road) / Site Access 1;

SR-1007 (Poole Road) / Site Access 2; and

SR-1007 (Poole Road) / SR-2233 (Smithfield Road).

1-1
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5. Review of Proposed Improvements — Roadway improvements proposed to accommodate projected
site-generated traffic were evaluated.
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2 EXISTING INFORMATION

The proposed development will be located on the northern side of Poole Road in Knightdale, NC, as shown
in Figure 1-1.

2.1 STUDY LIMITS

Access to the proposed site will be provided via two full movement site accesses to Poole Road. Site
Access 1 will be located approximately 1,730 feet east of Bethlehem Road. Site Access 2 will be located
approximately 875 feet east of Site Access 1.

The entrances are shown graphically in Figure 1-1 and on the preliminary proposed development site
layout in Figure 2-1 (all figures are located at the end of their respective chapter).

The study limits include the following five (5) intersections:

SR-1007 (Poole Road) / SR-2516 (Hodge Road);
SR-1007 (Poole Road) / SR-2049 (Bethlehem Road);
SR-1007 (Poole Road) / Site Access 1;

SR-1007 (Poole Road) / Site Access 2; and

SR-1007 (Poole Road) / SR-2233 (Smithfield Road).

2.2 EXISTING ROADWAYS

SR-1007 (Poole Road) is a two-lane undivided facility that runs approximately east-west in the project
study area. The facility is classified as a minor arterial and has a posted 45-mph speed limit west of
Grasshopper Road and 55-mph east of Grasshopper Road. Locally, Poole Road connects to New Bern
Road in the west and to Wendell Falls Parkway in the east. Per 2020 NCDOT Average Annual Daily Traffic
(AADT) count maps, Poole Road carries 4,000 vehicles per day (VPD) west of Smithfield Road.

SR-2516 (Hodge Road) is a two-lane undivided facility that runs approximately north-south in the
project study area. The facility has a posted 45-mph speed limit north of Poole Road and 35-mph south
of Poole Road. The facility, classified as a major collector north of Poole Road and local road south of
Poole Road, primarily services residential land uses in the project study area. Per 2020 NCDOT AADT
count maps, Hodge Road carries 13,500 VPD north of Poole Road.

SR-2049 (Bethlehem Road) is a two-lane undivided facility that runs approximately north-south in the
project study area. The facility, classified as a major collector north of Poole Road and local road south
of Poole Road, has a posted 45-mph speed limit. Per 2020 NCDOT AADT count maps, Bethlehem Road
carries 4,900 VPD north of Poole Road.

SR-2233 (Smithfield Road) is a two-lane undivided facility that runs approximately north-south in the
project study area. The facility is classified as a minor arterial north of Poole Road and a major collector
south of Poole Road, and has a posted 55-mph speed limit. Per 2017 NCDOT AADT count maps, Poole
Road carries 14,000 VPD north of Poole Road.

2.3 EXISTING INTERSECTIONS

Using available aerial imagery and site visits, Timmons Group compiled the existing geometry for each
study area intersection. The existing intersection geometry is shown in Figure 2-2.

2-1
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Poole Road / Hodge Road is a three-phase signalized intersection with protected-permitted eastbound
left-turn phasing. The north, east, and westbound approaches consist of an exclusive left-turn lane and a
shared through / right-turn lane. The southbound approach consists of an exclusive left-turn lane, a single
through lane and an exclusive right-turn lane.

Poole Road / Bethlehem Drive is a two-phase signalized intersection. All four (4) approaches consist of a
shared left-turn / through / right-turn lane.

Poole Road / Smithfield Road is a two-phase signalized intersection. All four (4) approaches consist of a
shared left-turn / through / right-turn lane.

2.4 TRAFFIC VOLUMES

Timmons Group calculated peak hour volumes for the study area intersections using the AM (7:00 — 9:00)
and PM (4:00 — 6:00) peak period turning movement counts undertaken in March 2022. Turning
movement traffic count data is summarized in Figure 2-3. The complete traffic count data can be found
in Appendix B.

2.5 CAPACITY ANALYSIS

Using field observations, aerial photography, and traffic count data, traffic operations were analyzed
during 2022 (existing), 2026 (without and with the proposed development site trips), and 2035 (horizon
year).

Capacity analysis allows traffic engineers to determine the impacts of traffic on the surrounding roadway
network. The Transportation Research Board's (TRB) Highway Capacity Manual (HCM) methodologies
govern how the capacity analyses are conducted and how the results are interpreted. There are six letter
grades of Levels of Service (LOS) from A to F, with LOS A representing the best operating conditions and
LOS F the worst operating conditions. At signalized intersections, an overall intersection LOS E is generally
considered unacceptable. At unsignalized intersections, a LOS E is generally considered acceptable only
if the side street encounters delay. Nevertheless, side streets typically function at a LOS F during peak
traffic periods, because the traffic volumes often do not warrant a traffic signal to assist side street traffic.
Table 2-1 shows in detail how each of these levels of service are interpreted.
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Level of
Service

Table 2-1: Level of Service Definitions

Roadway Segments or
Controlled Access Highways

Intersections

Free flow, low traffic
density.

Delay is not unreasonable,
stable traffic flow.

Stable condition,
movements somewhat
restricted due to higher
volumes, but not
objectionable for motorists.

Movements more restricted,
queues and delays may
occur during short peaks,
but lower demands occur
often enough to permit
clearing, thus preventing
excessive backups.

Actual capacity of the
roadway invloves delay to
all motorists due to
congestion.

Forced flow with demand
volumes greater than
capacity resultingin
complete congestion.
Volumes drop to zero in
extreme cases.

No vehicle waits longer than
onesignal indication.

On a rare occasion motorists
wait through more than one
signal indication.

Intermittently drivers wait
through more than one signal
indication, and occasionally
backups may develop behind
left turning vehicles, traffic
flow still stable and
acceptable.

Delays at intersections may
become extensive with some,
especially left-turning
vehicles waiting two or more
signal indications, but
enough cycles with lower
demand occur to permit
periodic clearance, thus
preventing excessive backups.

Very long queues may create
lengthly delays, especially for
left-turning vehicles.

Backups from locations
downstream restrict or
prevent movement of vehicles
out of approach creating a
storage ares during part or
all of an hour.

SOURCE: "A Policy on Design of Design of Urban Highways and Arterial
Streets" - AASHTO, 1973 based upon material published in "Highway
Capacity Manual”, National Academy of Sciences, 1965.

For signalized and unsignalized intersections, level of service is defined in terms of delay, a measure of
driver discomfort, frustration, fuel consumption and lost travel time. Table 2-2 summarizes the delay

associated with each LOS category:
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Table 2-2: Signalized and Unsignalized Intersection Level of Service Criteria

Signalized Intersections Unsignalized Intersections
Level of |Control Delay per| Level of [ Average Control
Service [Vehicle (sec/veh)| Service Delay (sec/veh)

A <10 A 0to 10
B >10to <20 B >10to <15
C >20to <35 C >15to <25
D >35t0 <55 D >25t0 <35
E >55t0 <80 E >35t0 <50
F > 80 F > 50

Source: Exhibit 16-2 and Exhibit 17-2 from

TRB's "Highway Capacity Manual 2000"

Capacity analyses were performed to assess operational conditions. Study area intersections were
analyzed using SYNCHRO Version 10.3 based on Highway Capacity Manual (HCM) methodologies with the
following assumptions:

Existing grades;

12-foot lane widths;

No parking activity, bus stops, or pedestrians;
Peak hour factor (PHF) of 0.90;

Heavy vehicle percentages 2%;

Minimum 4 vehicles per hour (VPH) for all allowed permissible movements; and

Existing signal data found in the provided traffic signal plans (see Appendix C);
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3 EXISTING AND BACKGROUND CONDITIONS AND ANALYSIS
3.1 2022 EXISTING ANALYSES

Table 3-1 summarizes the 2022 Existing intersection LOS and delay based on the geometry shown in
Figure 2-2 and the 2022 Existing traffic volumes shown in Figure 2-3. The corresponding SYNCHRO
output is included in Appendix D.

The signalized intersection of Hodge Road / Poole Road is currently operating at a LOS C and LOS E during
the 2022 Existing AM and PM peak hours, respectively. The southbound intersection approach is currently
operating unacceptably during the PM peak hour. All other intersection approaches are currently operating
at a LOS D or better during both peak hours.

The signalized intersection of Bethlehem Road / Poole Road is currently operating at a LOS B and LOS C
during the 2022 Existing AM and PM peak hours, respectively. The southbound intersection approach is
currently operating unacceptably during the PM peak hour. All other intersection approaches are currently
operating at a LOS C or better during both peak hours.

The signalized intersection of Smithfield Road / Poole Road is currently operating at a LOS C during both
2022 Existing peak hours. The eastbound intersection approach is currently operating unacceptably during
the PM peak hour. All other intersection approaches are currently operating at a LOS D or better during
both peak hours.

3-1
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Table 3-1: Intersection Level of Service and Delay Summary
2022 Existing Traffic Volumes

AM PEAK HOUR PM PEAK HOUR
Intersection M”:;g‘;';is"d Delay Log ! Delay ! Los !
(sec/veh) (sec/veh)
1: Hodge Rd & Poole Rd EB Approach 19.4 B 14.3 B
WE Approach 34.3 C 33.6 C
MEB Approach 43.4 D 16.5 B
SB Approach 47.1 D 115.0 F
Overall 34.7 C 67.6 E
2: Bethlehem Rd & Poole Rd EB Approach 6.5 A 9.3 A
WE Approach 11.3 B 8.0 A
ME Approach 23.7 C 14.4 B
SB Approach 18.9 B 59.2 =
Overall 16.1 B 27.9 C
5: Smithfield Rd & Poole Rd EB Approach 55.0 D 559 E
WB Approach 47.1 D 38.6 D
NE Approach 27.3 C 13.3 B
SB Approach 10.3 B 25.5 C
Overall 28.6 C 27.7 C

! Overall intersection LOS and delay reported for signalized intersections and roundabouts only.

** Delay greater than 9999.99 seconds cannot be calculated by SYNCHRO for signalized intersections.

+ Delay greater than 9999.99 seconds cannot be calculated by SYNCHRO for unsignalized intersections.
SYNCHRO does not provide level of service or delay for unsignalized movements with no conflicting volumes.
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3.2 2026 BACKGROUND TRAFFIC VOLUMES

Figure 3-1 and Figure 3-2 show the 2026 and 2035 ambient traffic volumes, respectively, calculated
using a 3% ambient growth rate through 2026 and a 1% ambient growth rate between 2026 to 2035.

Currently there is one (1) approved development in the project study area that will be fully build-out by
2026: Poole Road Apartment Development (see Appendix E). Listed below are the site trip distribution
assumptions, and proposed offsite improvements.

e Poole Road Apartment Development TIA

0 TIA completed by Davenport — Sealed 10/20/21
Located in the northwest quadrant of Hodge Road / Poole Road intersection
Assumed to be fully constructed in 2023
364 Multi-Family Housing (apartments) and 30 Multi-Family Housing (townhomes)
No off-site intersection improvements recommended
Trip Distribution assumed to follow patterns found in the Poole Road Apartment
Development TIA (see Appendix E) and Enginering judgement

O O O0OO0Oo

Projected and distributed trips from the approved area development (see Appendix E) are located in
Figure 3-3. These trips were added to the 2026 ambient volumes (Figure 3-1) to determine the 2026
Background traffic volumes (see Figure 3-4).

Additionally, there is a public improvement project (HL-0031) that will widen the intersection of Poole
Road / Smithfield Road. Left-turn lanes will be constructed on all four (4) intersection approaches. The
project will be constructed by 2023 (see Appendix F). These improvements were included in all future
year analyses.

3.3 2026 BACKGROUND ANALYSIS

Table 3-2 summarizes the 2026 Background intersection LOS and delay based on the geometry shown
in Figure 2-2 (including HL-0031 improvements) and the 2026 Background traffic volumes shown in
Figure 3-4. The corresponding SYNCHRO output is included in Appendix D.

The signalized intersection of Hodge Road / Poole Road is projected to operate at a LOS D and LOS F
during the 2026 Background AM and PM peak hours, respectively. The southbound intersection approach
is projected to operate unacceptably at LOS E and LOS F during the AM and PM peak hours, respectively.
The eastbound intersection approach is projected to operate unacceptably during the AM peak hour. All
other intersection approaches are projected to operate at a LOS D or better during both peak hours.

The signalized intersection of Bethlehem Road / Poole Road is projected to operate at a LOS C and LOS
D during the 2026 Background AM and PM peak hours, respectively. The southbound intersection
approach is projected to operate unacceptably during the PM peak hour. All other intersection approaches
are projected to operate at a LOS C or better during both peak hours.

The signalized intersection of Smithfield Road / Poole Road is projected to operate at a LOS C during both
2026 Background peak hours. The eastbound intersection approach is projected to operate unacceptably
at LOS E during the PM peak hour. All other intersection approaches are projected to operate at a LOS D
or better during both peak hours.
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Table 3-2: Intersection Level of Service and Delay Summary
2026 Background Traffic Volumes

AM PEAK HOUR PM PEAK HOUR
Intersection Mn:;;‘ligiﬁnd Delay * Los' | Delay’ e
(sec/veh) (sec/veh)
1: Hodge Rd & Poole Rd EB Approach 60.7 E 16.5 B
WB Approach 41.5 D 34.3 C
NB Approach 47.0 D 18.0 B
SB Approach 58.0 E 181.1 F
Overall 49.7 D 100.7 F
2: Bethlehem Rd & Poole Rd EB Approach 6.4 A 10.2 B
WB Approach 12.2 B 8.5 A
NB Approach 32.8 C 15.5 B
SB Approach 25.0 C 101.4 F
Owverall 20.4 C 43.4 D
5: Smithfield Rd & Poole Rd EB Approach 326 C 620 E
WB Approach 38.0 D 45.1 D
NB Approach 22.7 C 8.6 A
SB Approach 19.0 B 33.8 C
Owverall 24.8 C 319 C

! Overall intersection LOS and delay reported for signalized intersections and roundabouts only.

** Delay greater than 9999.99 seconds cannot be calculated by SYNCHRO for signalized intersections.

+ Delay greater than 9999.99 seconds cannot be calculated by SYNCHRO for unsignalized intersections.
SYNCHRO does not provide level of service or delay for unsignalized movements with no conflicting volumes.
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4 SITE TRIP GENERATION AND DISTRIBUTION

The subject residential development site trips were estimated based on the proposed land use supplied
by the developer and subsequently distributed onto the surrounding roadway network.

4.1 TRIP GENERATION

The site-generated trips shown in Table 4-1 are based on trip generation information provided in the
10t Edition of the Institute of Transportation Engineers’ (ITE's) T7rjp Generation Manual and the
anticipated residential development. The trip generation was calculated using the proposed number of
residential units as the independent variable. The provided equation was used to help generate trips (per
NCDOT standards).

Table 4-1: Trip Generation Summary

Independent | Daily AM Peak Hour PM Peak Hour
TUE el e EEets Variable Traffic In Out Total In Out Total
210 — Single-Family | 0 i | 1067 | 37 110 147 | 125 | 73 198
Detached Housing

SOURCE: Institute of Transportation Engineers’ 7rjp Generation Manual 10" Edition (2017)

AM peak hour trips generated totaled 37 incoming and 110 outgoing where PM peak hour trips totaled
125 incoming and 73 outgoing. Average daily traffic (ADT) volumes generated by the development totaled
1,967 VPD. No reduction in trips was included due to internal capture and/or pass-by trips.

4.2 TRIPDISTRIBUTION

The directional traffic patterns, or site trip distribution, was determined using the existing AM and PM peak
hour traffic characteristics of the surrounding traffic network, discussions during the scoping meeting, and
Engineering judgement. Total trips into and out of the study area using Poole Road, Hodge Road,
Bethlehem Road, and Smithfield Road form the basis for the percentage distribution. The percentages
were routed, via shortest path, to and from the proposed development. The distribution percentages
were then applied to the generated trips to predict routes and project 2026 Build traffic volumes.

Figure 4-1 shows the trip distribution percentages and Figure 4-2 shows the trip distribution volumes.
2026 Build traffic volumes were determined by adding the total trip distribution volumes (Figure 4-2) to
the 2026 Background traffic volumes (see Figure 3-4).
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5 2026 BUILD CONDITION AND ANALYSIS

To complete the 2026 Build analyses (including proposed development site traffic), the estimated site trips
were added to the 2026 Background traffic volumes. The projected total volumes, along with the existing
intersection geometry, were used to complete the capacity analyses.

5.1 2026 BUILD TRAFFIC VOLUMES

Background traffic volumes (Figure 3-4) were added to the projected residential development site trips
(Figure 4-2) to generate the 2026 Build traffic volumes (background + site) shown in Figure 5-1.

To summarize, the 2026 Build traffic volumes (Figure 5-1) contain the following:
e 2022 traffic volumes grown exponentially for 4 years at a 3% ambient growth rate (Figure 3-1);
e Area approved development site trips (Figure 3-3); and
e Total site trips generated by the subject development (see Figure 4-2).

5.2 2026 BUILD ANALYSIS

Table 5-1 summarizes the intersection LOS and delay based on the geometry shown in Figure 2-2
(including HL-0031 improvements) and the 2026 Build traffic volumes shown in Figure 5-1. The
corresponding SYNCHRO output is included in Appendix D.

The signalized intersection of Hodge Road / Poole Road is projected to operate at a LOS E and LOS F
during the 2026 Build AM and PM peak hours, respectively. The southbound intersection approach is
projected to operate unacceptably at LOS E and LOS F during the AM and PM peak hours, respectively.
The eastbound intersection approach is projected to operate unacceptably at LOS F during the AM peak
hour. All other intersection approaches are projected to operate at a LOS D or better during both peak
hours. To improve intersection operations, construction of a westbound right-turn lane or an additional
southbound left-turn lane were considered. However, these improvements are not feasible due to right-
of-way constraints and the location of the convenience store in the northeast corner of the intersection.
Instead, the traffic signal phasing at the intersection should be modified to provide for a southbound left-
turn protected/permissive phase. Table 5-2 shows the resulting LOS after the improvements. As shown
in Table 5-2, following the construction of this improvement, several signalized intersection approaches
are still projected to operate unacceptably during both peak hours. However, the overall intersection LOS
improved from LOS F to LOS E for the PM peak hour.

The signalized intersection of Bethlehem Road / Poole Road is projected to operate at a LOS C and LOS
D during the 2026 Build AM and PM peak hours, respectively. The southbound intersection approach is
projected to operate unacceptably at LOS F during the PM peak hour. All other intersection approaches
are projected to operate at a LOS D or better during both peak hours. To improve intersection operations,
consideration should be given to optimizing the traffic signal timings. Because the intersection is projected
to operate acceptably overall during both peak hours, no improvements are recommended at this
intersection.

All Poole Road / Site Access 1 unsignalized intersection approaches are projected to operate at a LOS B
or better during both 2026 Build peak hours. Per the NCDOT Policy on Street and Driveway Access to
North Carolina Highways Manual:

“Generally left and right turn lanes and tapers shall be considered when:
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e /n accordance with G.S. 137-18(29), the average daily traffic meets or exceeds 4,000 vehicles per
day on any secondary route (the average daily traffic should include both the existing traffic plus
traffic generated by the proposed development)”

With the addition of proposed development site traffic, the 2026 AADT along Poole Road is projected to
exceed 4,000 VPD. Because of this, turn lanes were considered at Site Access 1. Per the NCDOT
Nomograph (see Appendix G) and projected 2026 peak hour volumes, a 50-foot eastbound left-turn lane
(with appropriate taper) is recommended. Per Table 5-2, following this improvement, all approaches are
projected to continue to operate acceptably. No additional improvements are recommended at this
intersection due to the proposed development’s construction.

All Poole Road / Site Access 2 unsignalized intersection approaches are project to operate at a LOS C or
better during both 2026 Build peak hours. Because the 2026 AADT along Poole Road is projected to
exceed 4,000 VPD, turn lanes were considered at Site Access 2. Per the NCDOT Nomograph (see
Appendix G) and projected 2026 peak hour volumes, a 50-foot eastbound left-turn lane (with appropriate
taper) is recommended. A 50-foot westbound right-turn lane (with appropriate taper) is also
recommended. Per Table 5-2, following these improvements, all approaches are projected to continue
to operate acceptably. No additional improvements are recommended at this intersection due to the
proposed development’s construction.

The signalized intersection of Smithfield Road / Poole Road is projected to operate at a LOS C and LOS D
during the 2026 Build AM and PM peak hours, respectively. The eastbound intersection approach is
projected to operate unacceptably at LOS E during the PM peak hour. All other intersection approaches
are projected to operate at a LOS D or better during both peak hours. Because the intersection is projected
to operate acceptably overall and the proposed turn lanes will be able to handle the projected queues
during both peak hours, no improvements are recommended at this intersection.
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Table 5-1: Intersection Level of Service and Delay Summary
2026 Build Traffic Volumes

AM PEAK HOUR PM PEAK HOUR
Intersection M”;:';E’;Eﬁ"d Delay' o1 | Dely' oo
(sec/veh) (sec/veh)
1: Hodge Rd & Poole Rd EB Approach 88.0 F 16.9 B
WB Approach 45.0 D 34.7 C
NEB Approach 47.3 D 18.7 B
SB Approach 62.4 E 212.8 F
Overall 58.0 E 116.2 F
2: Bethlehem Rd & Poole Rd EB Approach 6.0 A 11.0 B
WB Approach 13.1 B 9.1 A
ME Approach 40.6 D 16.6 B
SB Approach 30.9 C 129.8 F
Overall 23.6 C 52.1 D
3: Poole Rd & Site Access 1 EB Approach 0.4 A 0.5 A
WB Approach 0.0 A 0.0 A
SB Approach 13.6 B 12.8 B
4: Poole Rd & Site Access 2 EB Approach 0.4 A 0.6 A
WB Approach 0.0 A 0.0 A
SB Approach 14.9 B 15.7 C
5: Smithfield Rd & Poole Rd EB Approach 37.4 D 73.3 E
WB Approach 38.3 D 45.4 D
ME Approach 23.0 c 9.9 A
SB Approach 19.4 B 40.7 D
Overall 25.9 C 37.8 D

! Overall intersection LOS and delay reported for signalized intersections and roundabouts only.

** Delay greater than 99959.99 seconds cannot be calculated by SYNCHRO for signalized intersections.

+ Delay greater than 9999.99 seconds cannot be calculated by SYNCHRO for unsignalized intersections.
SYNCHRO does not provide level of service or delay for unsignalized movements with no conflicting volumes.
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Table 5-2: Intersection Level of Service and Delay Summary
2026 Build + Improvement Traffic Volumes

AM PEAK HOUR PM PEAK HOUR
Intersection Mu:;;lg;iﬁnd Delay* 1 | Delay’ o
(sec/veh) (sec/veh)
1: Hodge Rd & Poole Rd EB Approach 51.3 D 29.5 C
WEB Approach 479 D 53.3 D
MNB Approach 66.3 E 43.5 D
SB Approach 82.2 F 71.9 E
Overall 57.5 E 55.3 E
3: Poole Rd & Site Access 1 EB Approach 0.4 A 0.5 A
WB Approach 0.0 A 0.0 A
SB Approach 13.6 B 12.8 B
4: Poole Rd & Site Access 2 EB Approach 0.4 A 0.6 A
WB Approach 0.0 A 0.0 A
SB Approach 14.7 B 15.2 C

! Overall intersection LOS and delay reported for signalized intersections and roundabouts only.

** Delay greater than 9999.99 seconds cannot be calculated by SYNCHRO for signalized intersections.

+ Delay greater than 9999.99 seconds cannot be calculated by SYNCHRO for unsignalized intersections.
SYNCHRO does not provide level of service or delay for unsignalized movements with no conflicting volumes.
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5.3 2035BUILD ANALYSIS

To complete the 2035 Horizon Year analyses (including the proposed development), the 2022 Existing
traffic volumes were grown at a 3% ambient growth rate from 2022 to 2026 and a 1% ambient growth
rate from 2026 to 2035, and added to the estimated site trips. The projected total volumes, along with
the proposed intersection geometry (see Figure 7-1), were used to complete the capacity analyses.

The 2035 Build traffic volumes shown on Figure 5-2 contain the following:

e Existing 2022 turning movement traffic count volumes grown at a 3% ambient growth rate from
2022 to 2026 and a 1% ambient growth rate from 2026 to 2035 (Figure 3-2);

e Area approved development site trips (Figure 3-3); and
e Total site trips generated by the subject development (Figure 4-2).

Table 5-3 summarizes the intersection LOS and Delay based on the 2035 Build Year traffic volumes (see
Figure 5-2). The corresponding SYNCHRO output is included in Appendix D.

The signalized intersection of Hodge Road / Poole Road is projected to operate at a LOS E during both
2035 Build peak hours. The southbound intersection approach is projected to operate unacceptably at
LOS F during both peak hours. The north and westbound intersection approaches are projected to operate
unacceptably during both peak hours. The eastbound intersection approach is projected to operate
unacceptably during the AM peak hour. All other intersection approaches are projected to operate at a
LOS D during both peak hours.

The signalized intersection of Bethlehem Road / Poole Road is projected to operate at a LOS C and LOS E
during the 2035 Build AM and PM peak hours, respectively. The southbound intersection approach is
projected to operate at LOS F during the PM peak hour. The northbound intersection approach is projected
to operate at LOS E during the AM peak hour. All other intersection approaches are projected to operate
at a LOS D or better during both peak hours.

All Poole Road / Site Access 1 unsignalized intersection approaches are projected to operate at a LOS B
or better during both 2035 Build peak hours.

All Poole Road / Site Access 2 unsignalized intersection approaches are project to operate at a LOS C or
better during both 2035 Build peak hours.

The signalized intersection of Smithfield Road / Poole Road is projected to operate at a LOS C and LOS D
during the 2035 Build AM and PM peak hours, respectively. The eastbound intersection approach is
projected to operate at LOS F during the PM peak hour. The westbound intersection approach is projected
to operate at LOS E during the PM peak hour. All other intersection approaches are projected to operate
at a LOS D or better during both peak hours.
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Table 5-3: Intersection Level of Service and Delay Summary
2035 Build Traffic Volumes

AM PEAK HOUR PM PEAK HOUR
Intersection Mn:;;lir;isnd Delay * | o1 | Delay’ s
(sec/veh) (sec/veh)
1: Hodge Rd & Poole Rd EB Approach 79.7 E 47.2 D
WB Approach 68.0 E 70.2 E
NB Approach 66.6 E 59.8 E
SB Approach 94.6 F 84.2 F
Overall 76.8 E 70.2 E
2: Bethlehem Rd & Poole Rd EB Approach 59 A 11.7 B
WB Approach 13.8 B 9.3 A
NB Approach 65.5 E 19.6 B
SB Approach 49.1 D 188.6 F
Overall 34.6 C 73.1 E
3: Poole Rd & Site Access 1 EB Approach 0.4 A 0.5 A
WEB Approach 0.0 A 0.0 A
SB Approach 14.3 B 13.4 B
4: Poole Rd & Site Access 2 EB Approach 0.4 A 0.5 A
WB Approach 0.0 A 0.0 A
SB Approach 15.8 C 16.2 C
5: Smithfield Rd & Poole Rd EB Approach 45.6 D 1129 F
WB Approach 44.0 D 66.3 E
MNB Approach 28.7 C 13.7 B
SB Approach 24.2 C 47.7 D
Overall 31.7 C 50.4 D

! Overall intersection LOS and delay reported for signalized intersections and roundabouts only.

** Delay greater than 9999.99 seconds cannot be calculated by SYNCHRO for signalized intersections.

+ Delay greater than 9999.99 seconds cannat be calculated by SYNCHRO for unsignalized intersections.
SYNCHRO does not provide level of service or delay for unsignalized movements with no conflicting volumes.
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6 BACKGROUND AND BUILD CONDITIONS (NON-APPROVED DEVELOPMENT TRAFFIC)

Per the scoping information (see Appendix A), the Town of Knightdale requested that additional analyses
be performed for Background and Build Conditions with the addition of non-approved development site
traffic. Provided below are these additional analyses.

Currently there are two (2) planned (but not approved) developments in the project study area: Poole at
Smithfield Development and Knightdale Assemblage (see Appendix H). Listed below are the site trip
distribution assumptions, and proposed offsite improvements.

e Poole at Smithfield Development

0 Located in the northeast and northwest Smithfield Road / Poole Road intersection
guadrants

0 Assumed to be fully constructed in 2026

0 354 Single-Family Detached Housing, 326 Multi-Family Housing (townhomes) and 312
Multi-Family Housing (apartments)

0 Trip Distribution assumed to follow patterns based on existing traffic volumes and
Engineering judgement (see Appendix H)

e Knightdale Assemblage
0 Located on the northern side of Poole Road, east of Smithfield Road
0 Assumed to be fully constructed in 2026
0 234 Single-Family Detached Housing
o0 Trip Distribution assumed to follow patterns based on existing traffic volumes and
Engineering judgement (see Appendix H)

Projected and distributed trip volumes from the two non-approved area developments (see Appendix H)
are located in Figure 6-1. These trips were added to the 2026 background volumes (Figure 3-4) to
determine the 2026 Background with Non-Approved Developments traffic volumes (see Figure 6-2).

6.1 2026 BACKGROUND ANALYSIS (WITH NON-APPROVED DEVELOPMENT TRAFFIC)

Table 6-1 summarizes the 2026 Background with Non-Approved Developments intersection LOS and
delay based on the geometry shown in Figure 2-2 (including HL-0031 improvements), and the 2026
Background with Non-Approved Developments traffic volumes shown in Figure 6-2. The corresponding
SYNCHRO output is included in Appendix D.

The signalized intersection of Hodge Road / Poole Road is projected to operate at a LOS E and LOS F
during the 2026 Background with Non-Approved Developments AM and PM peak hours, respectively. The
southbound intersection approach is projected to operate at LOS E and LOS F during the AM and PM peak
hours, respectively. The eastbound intersection approach is projected to operate at LOS F during the AM
peak hour. All other intersection approaches are projected to operate at a LOS D or better during both
peak hours.

The signalized intersection of Bethlehem Road / Poole Road is projected to operate at a LOS C and LOS
D during the 2026 Background with Non-Approved Developments AM and PM peak hours, respectively.
The southbound intersection approach is projected to operate at LOS F during the PM peak hour. All other
intersection approaches are projected to operate at a LOS D or better during both peak hours.

The signalized intersection of Smithfield Road / Poole Road is projected to operate at a LOS D during both
2026 Background with Non-Approved Developments peak hours. The eastbound intersection approach is
projected to operate at LOS F during the PM peak hour. The westbound intersection approach is projected
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to operate at LOS E during both peak hours. All other intersection approaches are projected to operate at
a LOS D or better during both peak hours.

Table 6-1: Intersection Level of Service and Delay Summary
2024 Background with Non-Approved Developments Traffic Volumes

AM PEAK HOUR PM PEAK HOUR
Intersection Mu:;;}i';iﬁ”d Delay * Los ! Delay ! o5 !
(sec/veh) (secf/veh)
1: Hodge Rd & Poole Rd EB Approach 87.1 F 17.2 B
WB Approach 44.4 D 348 C
NB Approach 47.4 D 19.1 B
SB Approach 62.4 E 192.9 F
Overall 57.6 E 103.2 F
2: Bethlehem Rd & Poole Rd EB Approach 6.3 A 11.1 B
WEB Approach 12.9 B 8.8 A
NB Approach 37.2 D 16.2 B
SB Approach 279 C 107.8 F
Overall 219 C 438 D
5: Smithfield Rd & Poole Rd EB Approach 40.5 D 82.8 F
WB Approach 57.1 E 67.3 E
NB Approach 26.4 C 15.4 B
SB Approach 44.1 D 426 D
Overall 37.5 D 44.5 D

! Overall intersection LOS and delay reported for signalized intersections and roundabouts only.

** Delay greater than 9999.99 seconds cannot be calculated by SYNCHRO for signalized intersections.

+ Delay greater than 9995.99 seconds cannot be calculated by SYNCHRO for unsignalized intersections.
SYNCHRO does not provide level of service or delay for unsignalized movements with no conflicting volumes.
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6.2 2026 BUILD TRAFFIC VOLUMES (WITH NON- APPROVED DEVELOPMENT TRAFFIC)

Background with Non-Approved Development traffic volumes (Figure 6-2) were added to the projected
residential development site trips (Figure 4-2) to generate the 2026 Build with Non-Approved
Developments traffic volumes shown in Figure 6-3.

To summarize, the 2026 Build with Non-Approved Development traffic volumes (Figure 6-3) contain the
following:

o 2022 traffic volumes grown exponentially for four (4) years at a 3% ambient growth rate (Figure
3-1);

e Area approved development site trips (Figure 3-3);
e Total site trips generated by the subject development (Figure 4-2); and

e Non-Approved Development trip distribution volumes (Figure 6-1).

6.3 2026 BUILD ANALYSIS (NON-APPROVED DEVELOPMENT TRAFFIC)

Table 6-2 summarizes the intersection LOS and delay based on the geometry shown in Figure 2-2
(including HL-0031 improvements) and the 2026 Build with Non-Approved Development traffic volumes
shown in Figure 6-3. The corresponding SYNCHRO output is included in Appendix D.

The signalized intersection of Hodge Road / Poole Road is projected to operate at a LOS E and LOS F
during the 2026 Build with Non-Approved Developments AM and PM peak hours, respectively. The
southbound intersection approach is projected to operate at LOS E and LOS F during the AM and PM peak
hours, respectively. The eastbound intersection approach is projected to operate at LOS F during the AM
peak hour. The westbound intersection approach is projected to operate at LOS E during the AM peak
hour. All other intersection approaches are projected to operate at a LOS D or better during both peak
hours.

The signalized intersection of Bethlehem Road / Poole Road is projected to operate at a LOS C and LOS
D during the 2026 Build with Non-Approved Developments AM and PM peak hours, respectively. The
southbound intersection approach is projected to operate at LOS F during the PM peak hour. All other
intersection approaches are projected to operate at a LOS D or better during both peak hours.

All Poole Road / Site Access 1 unsignalized intersection approaches are projected to operate at a LOS B
or better during both 2026 Build with Non-Approved Developments peak hours.

All Poole Road / Site Access 2 unsignalized intersection approaches are project to operate at a LOS C or
better during both 2026 Build with Non-Approved Developments peak hours.

The signalized intersection of Smithfield Road / Poole Road is projected to operate at a LOS D during both
2026 Build with Non-Approved Developments peak hours. The east and westbound intersection
approaches are projected to operate unacceptably during the AM and PM peak hours. The southbound
intersection approach is projected to operate at LOS E during the PM peak hour. All other intersection
approaches are projected to operate at a LOS D or better during both peak hours.
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Table 6-2: Intersection Level of Service and Delay Summary
2026 Build with Non-Approved Developments Traffic Volumes

AM PEAK HOUR PM PEAK HOUR
Intersection Mﬂ:;:ﬁ;iﬁnd Delay ' ,c1 | Delay’' | i
(sec/veh) (sec/veh)
1: Hodge Rd & Poole Rd EB Approach 102.7 F 17.6 B
WB Approach 55.6 E 35.1 D
NB Approach 47.3 D 19.8 B
SB Approach 63.2 E 226.6 F
Overall 66.7 E 119.2 F
2: Bethlehem Rd & Poole Rd EB Approach 5.9 A 12.0 B
WB Approach 13.8 B 9.2 A
NB Approach 47.6 D 18.4 B
SB Approach 36.1 D 141.9 F
Overall 26.2 C 54.0 D
3: Poole Rd & Site Access 1 EB Approach 0.4 A 0.5 A
WB Approach 0.0 A 0.0 A
SB Approach 14.5 B 13.7 B
4: Poole Rd & Site Access 2 EB Approach 0.4 A 0.5 A
WB Approach 0.0 A 0.0 A
SB Approach 16.1 C 17.3 C
5: Smithfield Rd & Poole Rd EB Approach 63.6 E 83.7 F
WB Approach 55.6 E 62.9 E
NB Approach 27.5 C 18.5 B
SB Approach 48.7 D 55.8 E
Overall 41.9 D 51.3 D

! Overall intersection LOS and delay reported for signalized intersections and roundabouts oniy.

** Delay greater than 9999.99 seconds cannot be calculated by SYNCHRO for signalized intersections.

+ Delay greater than 5995.99 seconds cannot be calculated by SYNCHRO for unsignalized intersections.
SYNCHRO does not provide level of service or delay for unsignalized movements with no conflicting volumes.
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7 CONCLUSIONS AND RECOMMENDATIONS
Capacity analyses were performed for the following scenarios:

2022 Existing

2026 Background (existing + ambient growth + approved development traffic)
2026 Build (Background + site trips)

2035 Horizon Build (existing + ambient growth + approved development traffic)
2026 Background with Non-Approved Development Traffic

2026 Build with Non-Approved Development Traffic

In closing, the following improvements (see Figure 7-1) are recommended in conjunction with the
construction of the proposed development:

e Hodge Road / Poole Road
o Modify traffic signal phasing to provide for a southbound left-turn protected/permissive
phase

e Poole Road / Site Access 1
0 Construction of a 50-foot eastbound left-turn lane (with appropriate taper)

e Poole Road / Site Access 2
o0 Construction of a 50-foot eastbound left-turn lane (with appropriate taper)
o Construction of a 50-foot westbound right-turn lane (with appropriate taper)
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March 30, 2022
Memorandum of Understanding (Poole Road Martin TIA)

TO: Andrew Spiliotis
Senior Planner - Transportation
Development Services
Town of Knightdale

FROM: Jeff Hochanadel PE, PTOE
Principal | North Carolina Transportation Group Leader
Timmons Group

SUBJECT: Traffic Impact Analysis (TIA) Scope
Poole Road Martin TIA
Scoping Meeting

A scoping meeting was held on March 10, 2022 between the NCDOT, Town of Knightdale, and Timmons
Group to discuss project assumptions for the Poole Road Martin TIA.

Introduction

The proposed development will be located off Poole Road in Knightdale, NC. The proposed
development will be built in one phase and is assumed to consist of the following:

e (up to) 185 single family homes

The purpose of this study is to determine the impacts of the proposed development on the existing
traffic network.

Study Intersections
The Town of Knightdale recommended the following study area intersection(s):

Poole Road / Hodge Road
Poole Road / Bethlehem Road
Poole Road / Smithfield Road
Poole Road / Site Access 1
Poole Road / Site Access 2

O O O O O

Study Scenarios
The study shall consist of the following scenarios as outlined in the scoping meeting.

1. Existing Year (2022)
2. Background + 1 Year (2026)
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Poole Road Martin
Memorandum of Understanding 3/30/2022
Traffic Study Preliminary Assumptions

3. Build-Out + 1 (2026)
4. Build-Out + 1 (2026) with non-approved development traffic
5. Full Build-Out + 10 (2036)

Trip Generation
Provide assumptions pertaining to the following:

1. Existing Traffic Counts
a. Peak hour assumptions: 7:00 a.m. —9:00 a.m. and 4:00 p.m. to 6:00 p.m.
b. Time of day / week / year assumptions: Tuesday — Thursday / School in session
i. Count date: March 15%, 2022

2. Growth Rate assumptions
a. 3% ambient growth rate through 2026 (Build + 1)
b. 1% ambient growth rate between 2026 (Build + 1) and 2036 (Build + 10)

3. Background Developments
a. Town of Knightdale provided the TIA for all approved area developments
i Poole Road Apartment Development (aka Riverview Commons)

b. Town of Knightdale provided site plans for all non-approved area developments

ii. Knightdale Assemblage residential development (east side of Smithfield
Road)

iii. Poole at Smithfield residential development (west side of Smithfield Road)
iv. Additional information will be sent when available.

4. Background Projects
a. HL-0031 will improve the Poole Road / Smithfield Street intersection. It is planned for
2023 construction and will be included in all 2026 and 2036 Background and Build
analyses.

5. Proposed Development
a. Trips generated will be determined using the ITE Trip Generation Manual (Institute of
Transportation Engineers, 10" Edition, 2017). Trip generation calculated using the
proposed number of residential units and provided equation (per NCDOT guidelines).
b. AM peak hours trips generated total 34 incoming and 102 outgoing where PM peak
hour trips totaled 115 incoming and 68 outgoing.
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Poole Road Martin

Memorandum of Understanding
Traffic Study Preliminary Assumptions

Table 1: Trip Generation Summary

3/30/2022

Independent AM Peak Hour PM Peak Hour
ITE Land Use Code . ADT
Variable In Out Total In Out Total
210 - Single Family
. 185 DU 1,831 34 102 136 115 68 183
Detached Housing

SOURCE: Institute of Transportation Engineers’ Trip Generation Manual 10t Edition (2017)

Trip Distribution / Assignment

The site trip distribution used for this site is based on collected traffic counts, engineering judgement,
and discussions during the scoping meeting. The proposed trip distribution percentages are attached.

Analysis Methods

General assumptions: All projected trips will follow the approved trip distribution patterns.

Software / Synchro assumptions: Vehicular levels of service analysis will be performed using Synchro,
supplemented by SimTraffic (where necessary)

Internal capture assumptions: None

Multi-modal reduction assumptions: No reduction will be assumed due to multi-modal

Heavy Vehicle percentage assumptions: 2%

Signalized Intersections assumptions: Timings will be based on signal plans.

A PHF of 0.90 will be used for all AM and PM analyses.
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YOUR VISION ACHIEVED THROUGH OURS.

Poole Road Martin TIA Meeting Minutes (3/10/22)

Attendees:

Clarence Bunting NCDOT cbunting@ncdot.gov

Kevin Lewis Town of Knightdale kevin.lewis@knightdalenc.gov
Andrew Spiliotis Town of Knightdale andrew.spiliotis@knightdalenc.gov
Beth Blackmon Timmons Group beth.blackmon@timmons.com
Jeff Hochanadel Timmons Group jeff.hochanadel@timmons.com

Items Discussed:

e Meeting was held to discuss the Poole Road Martin TIA scoping
e The project build-out will include:
o0 172 single-family homes
o Potential site plan change (MOU to include finalized trip generation if possible)
e The project will be constructed by 2025
e Analyses will include:
0 2021 Existing
o0 2026 Background
o 2026 Build
0 2026 Build (with non-approved development traffic)
o 2036 Future
e Holistic look at 1,400+ lots along Poole Road for Town Council
e The project study area intersections will include the following:
o0 Poole Road / Hodge Road
0 Poole Road / Bethlehem Road
0 Poole Road / Smithfield Road
0 Poole Road / Site Access 1
o0 Poole Road / Site Access 2
o Traffic counts to be conducted when traditional calendar schools are in session
(assumed — March 15", 2022)
3% ambient growth rate through 2026 (Build + 1)
1% ambient growth rate between 2026 (Build + 1) and 2036 (Build + 10)
HL-0031 will improve the Poole Road / Smithfield Road intersection
There is one approved development within the study area:
0 Riverview Commons Apartments
= NW Poole Road / Hodge Road intersection quadrant
= Town of Knightdale (Town) to provide TIA
e There are two non-approved developments within the study area:
0 Terramor Homes Residential Development
= To be constructed off Smithfield Road (east side)
= TIA scoped with Ramey-Kemp & Associates (RKA)
= RKAfinalizing trip generation
0 Residential development
= To be constructed off Smithfield Road (west side)
= Town to provide information to Timmons Group
e Trip distribution suggestions:
o0 Overall based on existing traffic patterns
0 ~5% to/from Clayton
o Percentage towards Bethlehem Road / 1-40
0 Percentage eastbound along Poole Road towards Lake Myra Elementary
0 Percentage eastbound along Poole Road towards Wendell Falls Commercial
e Greenway east-west through site (needed on site plan) — maybe side path along Poole
e Timmons Group to provide meeting minutes and MOU
e MOU will be provided in lieu of the NCDOT’s TIA scoping checklist

Site Development | Residential | Infrastructure | Technology
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From: Brennan, Sean P

To: Jeff Hochanadel; Andrew Spiliotis; Bunting. Clarence B; Kevin Lewis
Cc: Beth Blackmon; Chuck Jones; Warren, Jeremy L
Subject: Re: [External] RE: Poole Road Martin TIA MOU
Date: Friday, April 1, 2022 11:34:30 AM
Attachments: imaqge007.png
image008.png

Poole Road Martin TIA MOU - 2022-03-30.pdf

Jeff,

I'm okay with the MOU.

Regards,

Sean Brennan, PE

Senior Assistant District Engineer
Division 5/District 1

Department of Transportation

919-733-3213 office
919-715-5778 fax

spbrennan@ncdot.gov

4009 District Drive (Physical Address)
Raleigh, NC 27607

1575 Mail Service Center (Mailing Address)
Raleigh, NC 27699-1575

cid:image001.png@01D10DA4.5CC88DAOD

Email correspondence to and from this address is subject to the
North Carolina Public Records Law and may be disclosed to third parties.

From: Jeff Hochanadel <Jeff.Hochanadel@timmons.com>

Sent: Wednesday, March 30, 2022 2:50 PM

To: Andrew Spiliotis <andrew.spiliotis@knightdalenc.gov>; Bunting, Clarence B
<cbunting@ncdot.gov>; Kevin Lewis <kevin.lewis@knightdalenc.gov>; Brennan, Sean P
<spbrennan@ncdot.gov>

Cc: Beth Blackmon <Beth.Blackmon@timmons.com>; Chuck Jones <Chuck.Jones@timmons.com>
Subject: [External] RE: Poole Road Martin TIA MOU

CAUTION: External email. Do not click links or open attachments unless you verify. Send all suspicious email as an
attachment to Report Spam.

All,
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March 30, 2022
Memorandum of Understanding (Poole Road Martin TIA)

TO: Andrew Spiliotis
Senior Planner - Transportation
Development Services
Town of Knightdale

FROM: Jeff Hochanadel PE, PTOE
Principal | North Carolina Transportation Group Leader
Timmons Group

SUBJECT: Traffic Impact Analysis (TIA) Scope
Poole Road Martin TIA
Scoping Meeting

A scoping meeting was held on March 10, 2022 between the NCDOT, Town of Knightdale, and Timmons
Group to discuss project assumptions for the Poole Road Martin TIA.

Introduction

The proposed development will be located off Poole Road in Knightdale, NC. The proposed
development will be built in one phase and is assumed to consist of the following:

e (up to) 185 single family homes

The purpose of this study is to determine the impacts of the proposed development on the existing
traffic network.

Study Intersections
The Town of Knightdale recommended the following study area intersection(s):

Poole Road / Hodge Road
Poole Road / Bethlehem Road
Poole Road / Smithfield Road
Poole Road / Site Access 1
Poole Road / Site Access 2

O O O O O

Study Scenarios
The study shall consist of the following scenarios as outlined in the scoping meeting.

1. Existing Year (2022)
2. Background + 1 Year (2026)
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Poole Road Martin
Memorandum of Understanding 3/30/2022
Traffic Study Preliminary Assumptions

3. Build-Out + 1 (2026)
4. Build-Out + 1 (2026) with non-approved development traffic
5. Full Build-Out + 10 (2036)

Trip Generation
Provide assumptions pertaining to the following:

1. Existing Traffic Counts
a. Peak hour assumptions: 7:00 a.m. —9:00 a.m. and 4:00 p.m. to 6:00 p.m.
b. Time of day / week / year assumptions: Tuesday — Thursday / School in session
i. Count date: March 15%, 2022

2. Growth Rate assumptions
a. 3% ambient growth rate through 2026 (Build + 1)
b. 1% ambient growth rate between 2026 (Build + 1) and 2036 (Build + 10)

3. Background Developments
a. Town of Knightdale provided the TIA for all approved area developments
i Poole Road Apartment Development (aka Riverview Commons)

b. Town of Knightdale provided site plans for all non-approved area developments

ii. Knightdale Assemblage residential development (east side of Smithfield
Road)

iii. Poole at Smithfield residential development (west side of Smithfield Road)
iv. Additional information will be sent when available.

4. Background Projects
a. HL-0031 will improve the Poole Road / Smithfield Street intersection. It is planned for
2023 construction and will be included in all 2026 and 2036 Background and Build
analyses.

5. Proposed Development
a. Trips generated will be determined using the ITE Trip Generation Manual (Institute of
Transportation Engineers, 10" Edition, 2017). Trip generation calculated using the
proposed number of residential units and provided equation (per NCDOT guidelines).
b. AM peak hours trips generated total 34 incoming and 102 outgoing where PM peak
hour trips totaled 115 incoming and 68 outgoing.
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Poole Road Martin

Memorandum of Understanding
Traffic Study Preliminary Assumptions

Table 1: Trip Generation Summary

3/30/2022

Independent AM Peak Hour PM Peak Hour
ITE Land Use Code . ADT
Variable In Out Total In Out Total
210 - Single Family
. 185 DU 1,831 34 102 136 115 68 183
Detached Housing

SOURCE: Institute of Transportation Engineers’ Trip Generation Manual 10t Edition (2017)

Trip Distribution / Assignment

The site trip distribution used for this site is based on collected traffic counts, engineering judgement,
and discussions during the scoping meeting. The proposed trip distribution percentages are attached.

Analysis Methods

General assumptions: All projected trips will follow the approved trip distribution patterns.

Software / Synchro assumptions: Vehicular levels of service analysis will be performed using Synchro,
supplemented by SimTraffic (where necessary)

Internal capture assumptions: None

Multi-modal reduction assumptions: No reduction will be assumed due to multi-modal

Heavy Vehicle percentage assumptions: 2%

Signalized Intersections assumptions: Timings will be based on signal plans.

A PHF of 0.90 will be used for all AM and PM analyses.
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POOLE ROAD - kniGHTDALE, NC

Conceptual Development Plan - January 26, 2022
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Poole Road Martin Traffic Impact Analysis
2022 Existing Traffic Volumes
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Trip Distribution Percentages

Figure 4-1
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Please see the attached (updated) TIA MOU. The attached includes the trip distribution percentages
/ assignment.

Thanks!
Jeff

Jeff Hochanadel, PE, PTOE

Principal | North Carolina Transportation Group Leader
TIMMONS GROUP | www.timmons.com

5410 Trinity Rd, Suite 102 | Raleigh, NC 27607

Office: 919.866.4511 | Fax: 919.859.5663

Cell: 919.426.8405

jeff.hochanadel@timmons.com

Your Vision Achieved Through Ours

To send me files greater than 20MB click here

From: Andrew Spiliotis <andrew.spiliotis@knightdalenc.gov>

Sent: Monday, March 28, 2022 2:27 PM

To: Jeff Hochanadel <Jeff. Hochanadel@timmons.com>; cbunting@ncdot.gov; Kevin Lewis
<kevin.lewis@knightdalenc.gov>; Brennan, Sean P <spbrennan@ncdot.gov>

Cc: Beth Blackmon <Beth.Blackmon@timmons.com>; Chuck Jones <Chuck.Jones@timmons.com>
Subject: RE: Poole Road Martin TIA MOU

CAUTION: This email originated from outside of the organization. Do not click links or open attachments unless you
recognize the sender and know the content is safe.

Thanks for sending this along Jeff. Please also add in proposed trip assignment percentages to the
MOU so that we may review and reach an agreement before the TIA is submitted.

Also, I've link some of the background developments to assist with the TIA (D Poole Road TIA
Background Info). They include:

Approved Developments:
e Riverview Commons (aka Poole Road Apartment Development)

Proposed Developments (optional / encouraged to model — let me know if you have any
questions on this):
e Poole Rd Assemblage — link includes project info / site plan, will forward MOU when it’s
available
e Residential development west of Smithfield Road — attached project info / site plan, the land
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has been purchased but project has not advanced to pursuing a TIA yet

I've also attached the NCDOT intersection improvement plans for the Smithfield Rd at Poole Rd
intersection.

Let me know if you have any questions.
Thanks,

Andrew Spiliotis
Senior Planner — Transportation & Land Use

€ KNIGHTDALE

start somethin yig

Town of Knightdale | KnightdaleNC.gov
950 Steeple Square Ct. | Knightdale, NC 27545 | 919-217-2247
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From: Jeff Hochanadel <Jeff.Hochanadel@timmons.com>
Sent: Tuesday, March 22, 2022 8:31 PM
: cbunting@ncdot.gov;

kevin.lewis@knightdalenc.gov
<andrew.spiliotis@knightdalenc.gov>; Brennan, Sean P <spbrennan@ncdot.gov>

Cc: Beth Blackmon <Beth.Blackmon@timmons.com>; Chuck Jones <Chuck.Jones@timmons.com>
Subject: Poole Road Martin TIA MOU

Be Advised: This email originated from outside of the Town of Knightdale, NC

All,

Attached is the Poole Road Martin TIA MOU. For your reference, | have included the TIA scoping
meeting minutes.

It should be noted that the current site plan shows 172 single-family units. The site plan will be
updated; however, the number of residential units should not increase beyond 185 units (as shown
in the MOU).
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Please do not hesitate to contact me with any questions.

Thank You!
Jeff

Jeff Hochanadel, PE, PTOE

Principal | North Carolina Transportation Group Leader
TIMMONS GROUP | www.timmons.com

5410 Trinity Rd, Suite 102 | Raleigh, NC 27607

Office: 919.866.4511 | Fax: 919.859.5663

Cell: 919.426.8405

jeff.hochanadel@timmons.com

Your Vision Achieved Through Ours

To send me files greater than 20MB click here

Email correspondence to and from this sender is subject to the N.C. Public Records Law and may be disclosed to third parties.
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TRAFFIC DATA COLLECTION

File Name : Knightdale(Poole and Bethlehem)

Site Code :
Start Date : 3/17/2022
Page No :1

Groups Printed- Cars + - Trucks

Bethleham Road Poole Road Bethleham Road Poole Road

Southbound Westbound Northbound Eastbound
Start Time | Right | Thru| Left[ as. 7o | Right| Thru| Left] ap. 7o | Right[ Thru| Left] app. o | Right| Thru| Left | app. Total | Int. Total
07:00 AM 0 15 6 21 11 36 4 51 4 40 2 46 0 7 4 11 129
07:15 AM 3 24 4 31 14 57 7 78 6 61 1 68 0 8 4 12 189
07:30 AM 7 55 6 68 11 71 9 91 11 63 11 85 0 21 11 32 276
07:45 AM 13 44 4 61 15 79 14 108 13 68 5 86 0 22 4 26 281
Total 23 138 20 181 51 243 34 328 34 232 19 285 0 58 23 81 875
08:00 AM 7 29 5 41 17 92 12 121 5 60 3 68 1 23 1 25 255
08:15 AM 15 43 9 67 8 80 12 100 10 58 1 69 2 15 5 22 258
08:30 AM 7 35 7 49 11 72 9 92 10 40 2 52 1 39 17 57 250
08:45 AM 3 39 9 51 16 27 12 55 6 42 2 50 3 23 13 39 195
Total 32 146 30 208 52 271 45 368 31 200 8 239 7 100 36 143 958
Grand Total 55 284 50 389| 103 514 79 696 65 432 27 524 7 158 59 224 1833

Apprch % | 14.1 73 129 148 739 114 124 824 5.2 31 705 263

Total % 3 155 2.7 21.2 5.6 28 4.3 38 35 236 1.5 28.6 0.4 8.6 3.2 12.2

Cars + 54 275 50 379 101 510 7 688 62 423 25 510 7 153 55 215 1792
% Cars+| 98.2 96.8 100 97.4| 98.1 99.2 975 989 | 954 979 926 97.3 100 96.8 93.2 96 97.8
Trucks 1 9 0 10 2 4 2 8 3 9 2 14 0 5 4 9 41
% Trucks 1.8 3.2 0 2.6 1.9 0.8 2.5 1.1 4.6 2.1 7.4 2.7 0 3.2 6.8 4 2.2
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TRAFFIC DATA COLLECTION

File Name : Knightdale(Poole and Bethlehem)

Site Code :
Start Date : 3/17/2022
Page No :2
Bethleham Road Poole Road Bethleham Road Poole Road
Southbound Westbound Northbound Eastbound

Start Time | Right| Thru| Left | app.To | Right| Thru| Left| app.Tow | Right| Thru| Left | app.Tol | Right | Thru| Left [ App.Total | Int. Total ]

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:30 AM

07:30 AM 7 55 6 68 11 71 9 91 11 63 11 85 0 21 11 32 276

07:45 AM 13 44 4 61 15 79 14 108 13 68 5 86 0 22 4 26 281

08:00 AM 7 29 5 41 17 92 12 121 5 60 3 68 1 23 1 25 255

08:15 AM 15 43 9 67 8 80 12 100 10 58 1 69 2 15 5 22 258
Total Volume 42 171 24 237 51 322 a7 420 39 249 20 308 3 81 21 105 1070
% App. Total | 17.7 72.2 10.1 121 76.7 112 12.7 80.8 6.5 29 77.1 20

PHF | .700 .777 .667 .871| .750 .875 .839 .868 | .750 .915 .455 .895| 375 .880 .477 .820 .952

Bethleham Road
Out | Total

n
321 237 558

Peak Hour Data

e I
gj

-
—

o
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489

North
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ol Cars +
._@j Trucks
x

Poole Road
In
105

Out
384

]
8
Thlru
¥o1 iyl lug;
[Zv__Jeee [15 ]

99 [sr4% 2’
uj
peoy 8j00d

eloL

Left Thru Right
249]  39]
]

[ 221] [ 308 [ 529
Out In Total

Bethleham Road
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TRAFFIC DATA COLLECTION

File Name : Knightdale(Poole and Bethlehem)

Site Code :
Start Date : 3/17/2022
Page No :1

Groups Printed- Cars + - Trucks

Bethleham Road Poole Road Bethleham Road Poole Road

Southbound Westbound Northbound Eastbound
Start Time | Right | Thru| Left[ as. 7o | Right| Thru| Left] ap. 7o | Right[ Thru| Left] app. o | Right| Thru| Left | app. Total | Int. Total
04:00 PM 14 49 22 85 8 14 9 31 5 27 0 32 4 36 16 56 204
04:15 PM 12 62 17 91 15 15 12 42 10 30 2 42 0 48 21 69 244
04:30 PM 15 66 15 96 8 27 8 43 12 34 1 47 2 56 8 66 252
04:45 PM 11 41 15 67 10 30 10 50 14 44 2 60 3 64 9 76 253
Total 52 218 69 339 41 86 39 166 41 135 5 181 9 204 54 267 953
05:00 PM 16 76 19 111 11 19 11 41 8 35 0 43 1 62 11 74 269
05:15 PM 13 74 18 105 15 27 8 50 21 50 1 72 3 72 8 83 310
05:30 PM 7 62 22 91 16 29 9 54 5 44 2 51 4 72 6 82 278
05:45 PM 3 68 22 93 10 24 12 46 9 34 1 44 5 66 5 76 259
Total 39 280 81 400 52 99 40 191 43 163 4 210 13 272 30 315 1116
Grand Total 91 498 150 739 93 185 79 357 84 298 9 391 22 476 84 582 2069

Apprch% | 12.3 67.4 20.3 26.1 518 221 215 76.2 2.3 3.8 818 144

Total % 4.4 24.1 7.2 35.7 4.5 8.9 3.8 17.3 4.1 144 0.4 18.9 1.1 23 4.1 28.1

Cars + 91 485 148 724 92 182 76 350 79 286 8 373 21 469 82 572 2019
% Cars + 100 974 98.7 98| 989 984 96.2 98 94 96 88.9 954 | 955 985 97.6 98.3 97.6
Trucks 0 13 2 15 1 3 3 7 5 12 1 18 1 7 2 10 50
% Trucks 0 2.6 1.3 2 1.1 1.6 3.8 2 6 4 11.1 4.6 4.5 1.5 2.4 1.7 2.4
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TRAFFIC DATA COLLECTION

File Name : Knightdale(Poole and Bethlehem)

Site Code :
Start Date : 3/17/2022
Page No :2
Bethleham Road Poole Road Bethleham Road Poole Road
Southbound Westbound Northbound Eastbound

Start Time | Right| Thru| Left | app.To | Right| Thru| Left| app.Tow | Right| Thru| Left | app.Tol | Right | Thru| Left [ App.Total | Int. Total ]

Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 05:00 PM

05:00 PM 16 76 19 111 11 19 11 41 8 35 0 43 1 62 11 74 269

05:15 PM 13 74 18 105 15 27 8 50 21 50 1 72 3 72 8 83 310

05:30 PM 7 62 22 91 16 29 9 54 5 44 2 51 4 72 6 82 278

05:45 PM 3 68 22 93 10 24 12 46 9 34 1 44 5 66 5 76 259
Total Volume 39 280 81 400 52 99 40 191 43 163 4 210 13 272 30 315 1116
% App. Total 9.8 70 20.2 27.2 518 20.9 205 77.6 1.9 4.1 86.3 9.5

PHF| .609 .921 .920 .901| 813 .853 .833 .884| 512 .815 .500 729 | .650 944 .682 .949 .900

Bethleham Road
Out | Total

n
245 400 645

Peak Hour Data

.

North

o

Total
457

Peak Hour Begins at 05:00 PM

Poole Road
In
315

Out
142

Cars +
Trucks

18] 272]  30]
‘Rﬁght Thlru Le[t’
o1  nuyl lug;
ov_T66 [¢5 ]

18S 16T 96€
uj
peoy 8j00d

eloL

[ 333] [ 210 [ 543]
Out In Total

Bethleham Road




2S|

TRAFFIC DATA COLLECTION

File Name : Knightdale(Poole and Hedge)

Site Code :
Start Date : 3/17/2022
Page No :1

Groups Printed- Cars + - Trucks

Hodge Road Poole Road Hodge Road Poole Road
Southbound Westbound Northbound Eastbound
Start Time | Right \ Thru \ Left \ Peds \ App. Total | Right \ Thru \ Left \ Peds \ App. Total | Right \ Thru \ Left \ Peds \ App. Total | Right \ Thru \ Left \ Peds \ App. Total | Int. Total \
07:00 AM| 22 3 24 0 491 115 71 0 0 186 1 10 2 0 13 2 13 44 0 59| 307
07:15AM| 32 5 35 0 72| 109 83 2 0 194 7 9 2 0 18 4 23 41 0 68| 352
07:30 AM| 41 6 27 0 74| 105 104 0 1 210 1 12 5 0 18 2 30 41 0 73| 375
07:45 AM | 47 5 50 0 102| 87 121 4 0 212 4 5 5 0 14 3 33 43 0 79| 407
Total | 142 19 136 0 297|416 379 6 1 802| 13 36 14 0 63| 11 99 169 0 279| 1441
08:00 AM| 62 1 35 0 98| 92 136 1 0 229 3 7 5 0 15 4 21 48 0 73| 415
08:15 AM| 53 7 27 0 87| 88 125 5 0 218 3 3 3 0 9 4 22 34 0 60| 374
08:30AM | 78 4 37 0 119 72 109 1 0 182 1 6 3 0 10 2 55 64 0 121 | 432
08:45 AM | 63 7 42 0 112 75 93 3 0 171 3 4 7 0 14 1 47 52 0 100 | 397
Total | 256 19 141 0 416 327 463 10 0O 800| 10 20 18 0 48| 11 145 198 0 354| 1618
Grand Total | 398 38 277 0 713 | 743 842 16 1 1602| 23 56 32 0 111| 22 244 367 0 633| 3059
Apprch % | 55.8 5.3 38.8 0 46.4 52.6 1 0.1 20.7 50.5 28.8 0 3.5 385 58 0
Total% | 13 1.2 9.1 0 233243 275 05 0O 524 08 1.8 1 0 36| 0.7 8 12 0 207
Cars+| 394 37 271 0 702 | 740 839 16 1 1596| 23 56 32 0 111| 22 243 364 0 629 | 3038
% Cars+| 99 974 978 0O 985|996 996 100 100 99.6| 100 100 100 0O 100| 100 99.6 99.2 0 994| 99.3
Trucks 4 1 6 0 11 3 3 0 0 6 0 0 0 0 0 0 1 3 0 4 21
% Trucks 1 26 22 0 15| 04 04 0 0 0.4 0 0 0 0 0 0 04 038 0 0.6 0.7
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TRAFFIC DATA COLLECTION

File Name : Knightdale(Poole and Hedge)

Site Code :
Start Date : 3/17/2022
Page No :2
Hodge Road Poole Road Hodge Road Poole Road
Southbound Westbound Northbound Eastbound

Start Time

Right ‘ Thru ‘ Left ‘ Peds ‘ App. Total

Right ‘ Thru ‘ Left ‘ Peds ‘ App. Total

Right ‘ Thru ‘ Left ‘ Peds ‘ App. Total

Right ‘ Thru ‘ Left ‘ Peds ‘ App. Total

Int. Total ‘

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:45 AM

07:45 AM 47 5 50 0 102 87 121 4 0 212 4 5 5 0 14 3 33 43 0 79 407
08:00 AM 62 1 35 0 98 92 136 1 0 229 3 7 5 0 15 4 21 48 0 73 415
08:15AM| 53 7 27 0 87| 88 125 5 0 218 3 3 3 0 9 4 22 34 0 60| 374
08:30AM | 78 4 37 0 119 72 109 1 0 182 1 6 3 0 10 2 55 64 0 121 | 432
Total Volume | 240 17 149 0 406|339 491 11 0 841| 11 21 16 0 48| 13 131 189 0 333| 1628
% App. Total | 59.1 4.2 36.7 0 40.3 584 1.3 0 229 43.8 33.3 0 3.0 39.3 56.8 0
PHF | .769 .607 .745 .000 853 | .921 .903 .550 .000 918 | .688 .750 .800 .000 .800 | .813 .6595 .738 .000 .688 .942
Hodge Road
Qut In Total
549 406 955
[ 240l 17] 149] o]
?l?ht Thru Left Peds
Peak Hour Data
-E By 1 1 ral, ]O
= - 8 SIS
= North i =
B E 32 3
el Peak Hour Begins at 07:45 AM = %5 o
T -5—?1 Cars + f:’.'i o
gE g% Trucks (_E* .':E
8 %o IS
Left Thru Right Peds
[ 16 21 1a[ o]
[ a1] [ 48] [ 89
Out In Total
Hodae Road
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TRAFFIC DATA COLLECTION

File Name : Knightdale(Poole and Hedge)

Site Code :
Start Date : 3/17/2022
Page No :1

Groups Printed- Cars + - Trucks

Hodge Road Poole Road Hodge Road Poole Road
Southbound Westbound Northbound Eastbound
Start Time | Right \ Thru \ Left \ Peds \ App. Total | Right \ Thru \ Left \ Peds \ App. Total | Right \ Thru \ Left \ Peds \ App. Total | Right \ Thru \ Left \ Peds \ App. Total | Int. Total \
04:00 PM| 48 8 113 0 169| 39 27 3 1 70 2 5 1 0 8 4 58 54 0 116 | 363
04:15PM| 60 9 139 0 208| 47 31 6 0 84 5 6 1 0 12 5 68 61 0 134 | 438
04:30PM| 64 9 142 0 215| 42 38 4 0 84 4 3 3 0 10 4 69 48 0 121 | 430
04:45PM| 61 12 131 0O 204| 41 42 8 0 91 4 3 5 0 12 5 54 68 0 127 | 434
Total | 233 38 525 0 796 | 169 138 21 1 329|] 15 17 10 0 42| 18 249 231 0 498| 1665
05:00PM| 65 12 166 0 243| 45 37 4 0 86 2 5 3 0 10 3 68 58 0 129 | 468
05:15PM| 60 9 132 0 201| 42 35 5 0 82 3 2 1 0 6 2 87 49 0 138 | 427
05:30 PM| 54 9 128 0 191 41 27 5 0 73 3 8 2 0 13 5 82 58 0 145 | 422
05:45PM| 66 8 140 0O 214| 40 39 2 0 81 3 1 1 0 5 0 73 44 0 117 | 417
Total | 245 38 566 0 849] 168 138 16 0 322 11 16 7 0 34| 10 310 209 0 529| 1734
Grand Total | 478 76 1091 0 1645| 337 276 37 1 651| 26 33 17 0 76| 28 559 440 0 1027 | 3399
Apprch % | 29.1 4.6 66.3 0 518 424 57 0.2 34.2 434 224 0 2.7 544 428 0
Total % | 141 2.2 321 0O 484 99 81 11 0 19.2| 0.8 1 05 0 22| 0.8 164 129 0 30.2
Cars+| 476 76 1087 0 1639 | 337 274 37 1 649| 26 33 17 0 76| 28 556 439 0 1023 | 3387
% Cars+| 996 100 99.6 0O 99.6| 100 993 100 100 99.7| 100 100 100 0O 100| 100 995 99.8 0 99.6| 99.6
Trucks 2 0 4 0 6 0 2 0 0 2 0 0 0 0 0 0 3 1 0 4 12
% Trucks | 0.4 0 04 0 0.4 0 07 0 0 0.3 0 0 0 0 0 0 05 02 0 0.4 0.4
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