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1.0 Executive Summary

The purpose of this Traffic Impact Analysis (TIA) is to evaluate the vehicular traffic impacts on the
surrounding transportation infrastructure as a result of the proposed 5017 Weddington-Matthews
Road development. The primary objectives of the study are:

To estimate trip generation and distribution for the proposed development.

To perform intersection capacity analyses for the identified study area.

To determine the potential traffic impacts of the proposed development.

To identify improvements to mitigate the proposed development’s traffic impacts.

The proposed 5017 Weddington-Matthews Road development is located along both sides of
Weddington-Matthews Road between Willow Oaks Trail and Greenbrook Parkway in Weddington,
North Carolina. Based on the site plan, the proposed development is currently envisioned to consist
of 47 single-family detached homes; 9 single-family detached homes on the west side of
Weddington-Matthews Road and 38 single-family detached homes on the east side of Weddington-
Matthews Road.

For the purposes of this TIA, a build-out year of 2029 was considered. Based on the site plan, the
proposed development will be accessed via two external access points:

e Bonner Drive Extension — the northbound leg of an existing, unsignalized, full-movement
intersection of Bonner Drive and Amanda Drive

e Access A — an unsignalized, full-movement connection to Weddington-Matthews Road
approximately 1,580 feet south of the intersection of Amanda Drive and Weddington-
Matthews Road; this access serves both sides of the development.

North Carolina Department of Transportation (NCDOT) TIA Scoping Checklist was prepared based
on the provided site plan that documented the scoping parameters to be used for the TIA and was
reviewed and agreed upon by NCDOT and Town of Weddington staff. The approved TIA Scoping
Checkilist, along with NCDOT and Town scoping comments and approval emails, are included in
the Appendix. The analysis in this TIA is based on the updated development plan and build-out
year described above and is included in the Appendix. The development plan was revised after
approval of the TIA Scoping Checklist to reduce density from 49 units (12 west and 37 east) to 47
units (9 west and 38 east) and the build-out year from 2027 to 2029.

The following AM, Midday (MID), and PM peak-hour scenarios were analyzed to determine the
proposed development’s transportation impacts on the surrounding network:

e 2024 Existing Conditions
e 2029 Background Conditions
2029 Build-out Conditions

Based on coordination with the Town and NCDOT, this TIA evaluated operations under each of the
AM, MID, and PM peak-hour scenarios above for the following study area intersections:

5017 Weddington-Matthews Road
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Weddington-Matthews Road and Tilley Morris Road
Weddington-Matthews Road and Amanda Drive

Amanda Drive and Bonner Drive

Hemby Road/Beulah Church Road and Weddington-Matthews Road
5. Weddington-Matthews Road and Access A

oo

Kimley-Horn was retained to determine the potential traffic impacts of this development (in
accordance with the traffic study guidelines in the NCDOT Policy on Street and Driveway Access
to North Carolina Highways and set forth by the Town of Weddington Traffic Impact Analysis (TIA)
Process and Procedures Manual, and to identify transportation improvements that may be required
to mitigate these impacts.

Based on the capacity analyses performed at each of the identified study intersections, along with
review of the auxiliary turn-lane warrants contained herein, and feedback from NCDOT and Town
Staff, the following site and mitigation improvements are identified for the proposed 5017
Weddington-Matthews Road development:

Amanda Drive and Bonner Drive
e Extension of the northbound approach of Bonner Drive into the proposed development with
one ingress lane and one egress lane.

Weddington-Matthews Road and Access A
e Construction of the eastbound and westbound approaches of Access A with one ingress
lane, one egress lane, stop-control, and an internal protected stem (IPS) of 100 feet.
e Construct a southbound left-turn lane with 100 feet of storage and appropriate taper.

No additional improvements are identified to mitigate other study area intersections.

The site improvements identified within the study area is shown in Figure 1.1. The improvements
shown on these figures are subject to approval by NCDOT and the Town of Weddington. All
additions and attachments to the State and Town roadway system shall be properly permitted,
designed, and constructed in conformance to standards maintained by the agencies.

Note that changes from the original TIA submittal (sealed 1/21/2025) are shown in italics throughout
the study.

5017 Weddington-Matthews Road
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2.0 Introduction

The proposed 5017 Weddington-Matthews Road development is located along both sides of
Weddington-Matthews Road between Willow Oaks Trail and Greenbrook Parkway in Weddington,
North Carolina. Based on the site plan, the proposed development is currently envisioned to consist
of 47 single-family detached homes; 9 single-family detached homes on the west side of
Weddington-Matthews Road and 38 single-family detached homes on the east side of Weddington-
Matthews Road.

For the purposes of this TIA, a build-out year of 2029 was considered. Based on the site plan, the
proposed development will be accessed via two external access points:

e Bonner Drive Extension — the northbound leg of an existing, unsignalized, full-movement
intersection of Bonner Drive and Amanda Drive

e Access A — an unsignalized, full-movement connection to Weddington-Matthews Road
approximately 1,580 feet south of the intersection of Amanda Drive and Weddington-
Matthews Road; this access serves both sides of the development.

North Carolina Department of Transportation (NCDOT) TIA Scoping Checklist was prepared based
on the provided site plan that documented the scoping parameters to be used for the TIA and was
reviewed and agreed upon by NCDOT and Town of Weddington staff. The approved TIA Scoping
Checkilist, along with NCDOT and Town scoping comments and approval emails, are included in
the Appendix. The analysis in this TIA is based on the updated development plan and build-out
year described above and is included in the Appendix. The development plan was revised after
approval of the TIA Scoping Checklist to reduce density from 49 units (12 west and 37 east) to 47
units (9 west and 38 east) and the build-out year from 2027 to 2029.

Kimley-Horn was retained to determine the potential traffic impacts of this development (in
accordance with the traffic study guidelines in the NCDOT Policy on Street and Driveway Access
to North Carolina Highways and set forth by the Town of Weddington Traffic Impact Analysis (TIA)
Process and Procedures Manual, and to identify transportation improvements that may be required
to mitigate these impacts.
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3.0 Existing Traffic Conditions

Existing traffic conditions were coordinated with Town of Weddington and NCDOT staff and
collected through field observations, review of available online data, and turning-movement counts
to establish the existing conditions baseline analysis.

3.1 STUDY AREA

Based on coordination with the Town and NCDOT, the study area for this TIA includes the following
existing intersections:

1. Weddington-Matthews Road and Tilley Morris Road

2. Weddington-Matthews Road and Amanda Drive

3. Amanda Drive and Bonner Drive

4. Hemby Road/Beulah Church Road and Weddington-Matthews Road

Figure 3.1 shows the study area intersections and the site location, Figure 3.2 shows the proposed
site plan for the development, and Figure 3.3 shows the existing roadway geometry at the study
intersections.

The primary roadways in the vicinity of the site are Weddington-Matthews Road, Tilley Morris Road,
Matthews-Weddington Road, Hemby Road, Beulah Church Road, Amanda Drive, and Bonner
Drive.

Weddington-Matthews Road is a two-lane, undivided major collector with a posted speed limit of
45 miles per hour (mph) in the vicinity of the proposed development. Weddington-Matthews Road
carries an annual average daily traffic (AADT) volume of 6,100 vehicles per day (vpd) south of
Hemby Road based on 2024 NCDOT AADT data and 7,900 vpd south of Tilley Morris Road based
on 2023 NCDOT AADT data.

Tilley Morris Road is a two-lane, undivided minor collector with a posted speed limit of 45 mph in
the vicinity of the proposed development. Tilley Morris Road carries an AADT volume of 14,400
vpd west of Weddington-Matthews Road based on 2024 NCDOT AADT data.

The westbound leg of Matthews-Weddington Road at the intersection with Tilley Morris Road is an
undivided minor arterial with a posted speed of 45 mph in the vicinity of the proposed development.
This leg carries an AADT volume of 15,900 vpd east of the intersection of Tilley Morris Road and
Matthews-Weddington Road based on 2024 AADT data.

Hemby Road is a two-lane, undivided local road with a posted speed limit of 45 mph in the vicinity
of the proposed development. Hemby Road carries an AADT volume of 6,600 vpd west of
Weddington-Matthews Road based on 2023 NCDOT AADT data.

Beulah Church Road is a two-lane, undivided local road with a posted speed limit of 45 mph in the
vicinity of the proposed development. Beulah Church Road carries an AADT volume of 7,900 vpd
east of Weddington-Matthews Road based on 2023 NCDOT AADT data.

Amanda Drive is a two-lane, undivided local road with a posted speed limit of 25 mph in the vicinity
of the proposed development. NCDOT AADT data is not available for Amanda Drive.

Bonner Drive is a two-lane, undivided local road with a posted speed limit of 25 mph in the vicinity
of the proposed development. NCDOT AADT data is not available for Bonner Drive.

5017 Weddington-Matthews Road
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3.2 EXISTING TRAFFIC VOLUME DEVELOPMENT

AM (7:00-9:00 AM), MID (2:00-4:00 PM), and PM (4:00-6:00 PM) intersection turning-movement,
heavy-vehicle, pedestrian, and bicycle counts were collected by Quality Counts on Wednesday,
November 13, 2024, at the following intersections:

Weddington-Matthews Road and Tilley Morries Road
Weddington-Matthews Road and Amanda Drive

Amanda Drive and Bonner Drive

Hemby Road/Beulah Church Road and Weddington-Matthews Road
Weddington-Matthews Road and Greenbrook Parkway

The turning-movement counts collected by Quality Counts were utilized for the existing volumes at
the study area intersections. The turning-movement counts collected at the intersection of
Weddington-Matthews Road and Greenbrook Parkway, a non-study area intersection, were used
to established northbound and southbound traffic at Access A.

Volume balancing was performed along Amanda Drive between Weddington-Matthews Road and
Bonner Drive. No volume balancing was performed between the remaining study area intersections
due to the presence of side streets and/or multiple residential driveways. Peak-hour intersection
turning-movement count data is provided in the Appendix.

Figure 3.4 illustrates the 2024 existing AM, MID, and PM peak-hour traffic volumes.

5017 Weddington-Matthews Road
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4.0 Background Traffic Volume Development

Projected background (non-project) traffic is defined as the expected growth or change in traffic
volumes on the surrounding roadway network between the year the existing counts were collected
(2024) and the expected build-out year (2029) absent the construction and opening of the proposed
project. This includes both non-specific general growth based on historical increase in local traffic
volumes (historical background growth), along with specific growth and/or change in traffic volumes
caused by either approved, but not yet fully-constructed, off-site developments and/or planned
transportation projects specifically identified within the vicinity of the proposed development.

4.1 HISTORICAL BACKGROUND GROWTH TRAFFIC

Historical background growth is the increase in existing traffic volumes due to usage increases and
non-specific growth throughout the area, and accounts for growth that is independent of specific
off-site developments or planned transportation projects. Historical background growth traffic is
calculated using an annual growth rate, which is applied to the existing traffic volumes up to the
future horizon years. As shown in the approved NCDOT scoping checklist, an annual growth rate
of two percent (2%) was applied to the 2024 existing peak-hour traffic volumes to calculate base
2029 background traffic volumes. This growth rate was determined based on review of historical
NCDOT AADT maps in coordination with NCDOT and Town of Weddington.

4.2 APPROVED DEVELOPMENTS
At the direction of the Town of Weddington and NCDOT staff, no approved developments were
identified for inclusion in this TIA at the time of the scoping process.

4.3 PLANNED TRANSPORTATION PROJECTS

No funded transportation projects impacting vehicular capacity have been identified within the study
area based on review NCDOT'’s State Transportation Improvement Program (STIP).

Figure 4.1 shows the projected 2029 background AM, MID, and PM peak-hour traffic volumes.
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5.0 Site Traffic Volume Development

Site traffic developed for this TIA is defined as the vehicle trips expected to be generated and added
to the study area by construction of the proposed development, and the distribution and assignment
of that traffic throughout the surrounding network.

5.1 SITE ACCESS

For the purposes of this TIA, a build-out year of 2029 was considered. Based on the site plan, the
proposed development will be accessed via two external access points:

e Bonner Drive Extension — the northbound leg of an existing, unsignalized, full-movement
intersection of Bonner Drive and Amanda Drive

e Access A — an unsignalized, full-movement connection to Weddington-Matthews Road
approximately 1,580 feet south of the intersection of Amanda Drive and Weddington-
Matthews Road; this access serves both sides of the development.

5.2 TRAFFIC GENERATION

The traffic generation potential of the proposed development was determined using the trip
generation rates published in Trip Generation (Institute of Transportation Engineers, Eleventh
Edition, 2021).

To obtain the MID peak-hour trip generation volumes, a MID factor was calculated. This factor was
determined by dividing the network-wide MID peak-hour (3:00 PM to 4:00 PM) hourly distribution
by the network-wide PM peak-hour (4:30 PM to 5:30 PM) hourly distribution for the chosen land
use. These hourly distribution values are reported in Trip Generation Manual (Institute of
Transportation Engineers, Eleventh Edition, 2023). This factor was then multiplied by the PM peak-
hour trips to determine the MID peak-hour trips. For these calculations, it was assumed that the
infout percentages in the MID peak-hour are the same as the PM peak-hour.

Based on the site plan, the proposed development is currently envisioned to consist of 47 single-
family detached homes; 9 single-family detached homes on the west side of Weddington-Matthews
Road and 38 single-family detached homes on the east side of Weddington-Matthews Road.

Table 5.1 summarizes the projected trip generation for the proposed development. During a typical
weekday, it has the potential to generate 39, 43, and 50 net new external trips during the AM, MID,
and PM peak hours, respectively. As noted previously, the values in this trip gen table have been
reduced from what was shown in the scoping document based on the current site plan.

Table 5.1 - Trip Generation

AM Peak Hour MID Peak Hour PM Peak Hour
Land Use Intensity | Units | Daily
Total In Out | Total In Out | Total In Out
210 - Single-Family Detached Housing (West Parcel) 9 DU 110 8 2 6 9 6 3 10 6 4
210 - Single-Family Detached Housing (East Parcel) 38 DU | 414 31 8 23 34 21 13 40 25 15
Total Net New External Trips 524 39 10 29 43 27 16 50 3 19

5017 Weddington-Matthews Road
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5.3 SITE TRAFFIC DISTRIBUTION AND ASSIGNMENT

The proposed development’s trips were assigned to the surrounding network based on AADT,
surrounding land uses, locations of similar land use, and population densities in the area. The
following site traffic distribution was reviewed and approved as part of the TIA Scoping Checklist
by the Town of Weddington and NCDOT:

25% to/from the west along Tilley Morris Road

35% to/from the east along Matthews-Weddington Road
15% to/from the west along Hemby Road

15% to/from the east along Beulah Church Road

e 10% to/from the south along Weddington-Matthews Road

The overall site traffic distribution and assignment can be seen in Figure 5.1.

Trips were balanced to match the number of vehicles entering and exiting the development on
either side of Weddington-Matthews Road shown in Table 5.1.

5.4 BUILD-OUT TRAFFIC VOLUMES

The build-out traffic volumes include the assignment of the projected site traffic generation added
to the appropriate background traffic volumes. Build-out traffic volumes are shown in the following
figures:

e Figure 5.2 — 2029 Build-out AM Peak-Hour Traffic Volumes
e Figure 5.3 — 2029 Build-out MID Peak-Hour Traffic Volumes
e Figure 5.4 — 2029 Build-out PM Peak-Hour Traffic Volumes

Intersection volume development worksheets for all intersections within the study network are
provided in the Appendix.
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6.0 Capacity Analysis

Based on the requirements set forth by the Town of Weddington Traffic Impact Analysis (TIA)
Process and Procedures Manual and in accordance with the traffic study guidelines in the NCDOT
Policy on Street and Driveway Access to North Carolina Highways, capacity analyses were
performed at the study area intersections for each of the following AM, MID, and PM peak-hour
scenarios:

e 2024 Existing Conditions
e 2029 Background Conditions
e 2029 Build-out Conditions

Capacity analyses were performed for the AM, MID, and PM peak hours using Synchro Version 12
and SIDRA Version 9.1 software to determine the operating characteristics at the study area
intersections of the adjacent street network and to evaluate the impacts of the proposed
development. Although Synchro Version 12 was utilized for analysis, files have been saved down
and submitted as Synchro Version 11 for compatibility with the software possessed by the
reviewing agencies. Capacity is defined as the maximum number of vehicles that can pass over a
particular road segment, or through a particular intersection, within a specified period of time under
prevailing operational, geometric and controlling conditions within a set time duration. This software
program uses methodologies contained in the Highway Capacity Manual (HCM) to determine the
operating characteristics of an intersection.

The HCM 6™ Edition defines LOS as a “quantitative stratification of a performance measure or
measures representing quality of service” and is used to “translate complex numerical performance
results into a simple A-F system representative of travelers’ perceptions of the quality of service
provided by a facility or service”. The HCM defines six levels of service, LOS A through LOS F,
with A having the best operating conditions from the traveler’s perspective and F having the worst.
However, it must be understood that “the LOS letter result hides much of the complexity of facility
performance”, and that “the appropriate LOS for a given system element in the community is a
decision for local policy makers”. According to the HCM, “for cost, environmental impact, and other
reasons, roadways are typically designed not to provide LOS A conditions during peak periods but
instead to provide some lower LOS that balances individual travelers’ desires against society’s
desires and financial resources. Nevertheless, during low-volume periods of the day, a system
element may operate at LOS A.”

LOS for a two-way stop-controlled (TWSC) intersection is determined by the control delay at the
side-street approaches, typically during the highest volume periods of the day, the AM and PM
peak periods. Control delay includes initial deceleration delay, queue move-up time, stopped delay,
and final acceleration delay. With respect to field measurements, control delay is defined as the
total elapsed time from the time a vehicle stops at the end of the queue to the time the vehicle
departs from the stop line. It is typical for stop sign-controlled side streets and driveways
intersecting major streets to experience long delays during peak hours, particularly for left-turn
movements. The majority of the traffic moving through the intersection on the major street
experiences little or no delay.

LOS for signalized intersections is reported for the intersection as a whole, and typically during the
highest volume periods of the day. One or more movements at an intersection may experience a
low level-or-service, while the intersection as a whole may operate acceptably.
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LOS for roundabout intersections is reported for the intersection as a whole but uses the same
control delay thresholds as unsignalized intersections. However, if the volume-to-capacity ratio on
an approach of the intersection is greater than 1.0, that approach or intersection is reported as LOS
F regardless of the reported control delay.

Table 6.0-A and Table 6.0-B list the LOS control delay thresholds published in the HCM for
unsignalized/roundabout and signalized intersections, respectively, as well as the unsignalized
operational descriptions assumed herein.

Table 6.0-A
Vehicular LOS Control Delay Thresholds for
Unsignalized/Roundabout Intersections

. Average Control Delay per
Level-of-Service Vehicle [sec/veh]
A <10
B >10-15 Short Delays
C >15-25
D >25-35 Moderate
E >35-50 Delays
F > 50 Long Delays
Table 6.0-B

Vehicular LOS Control Delay Thresholds for
Signalized Intersections
Average Control Delay per
Vehicle [sec/veh]
A <10
>10-20
>20-35
>35-55
>55-80
>80

Level-of-Service

mmo|O|w

The signal geometric plans for the signalized intersection of Hemby Road/Beulah Church Road
and Weddington-Matthews Road was obtained from NCDOT’s signal plan database and was used
in the development of the existing conditions Synchro network.

Based on the provided signal plans, the intersection of Hemby Road/Beulah Church Road and
Weddington-Matthews Road is isolated and not part of a coordinated signal system. Using the
signal plans provided by NCDOT, cycle lengths and splits were optimized in existing, background,
and build-out conditions. The signal plans are included in the Appendix.

The following modifications from the background data collected were applied to the capacity
analyses to meet NCDOT Congestion Management Capacity Analysis Guidelines:

e Right-turn-on-red (RTOR) operations were not allowed.

e Lost time adjust was added to the yellow and all-red times provided in the existing signal
and time-of-day plans to maintain a total lost time of 5 seconds for each movement.

e A minimum of 4 vehicles per hour were used for permissible movements, excluding
movements into and out of the proposed site and the intersection of Amanda Drive and
Bonner Drive under all analysis scenarios
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In the existing condition, the observed peak hour factor (PHF) was used in the analysis, whereas
a 0.9 PHF was used for all future conditions with the exception of the Wedding-Matthews Road and
Tilley Morris intersection. A weighted PHF was used in the AM and MID peak hours to account for
the impacts of existing school traffic.

In the existing condition, the observed heavy vehicle percentage was used in the analysis, subject
to a 2% minimum. A weighted heavy vehicle percentage was calculated for future conditions for
movements over 10% that had site trips assigned to them.

A reduction in delay is shown for certain approaches between the existing and background
conditions due to the use of a 0.9 PHF in the background scenario (unless otherwise noted).
Compared to the observed PHFs, an increase in PHF to 0.9 causes the traffic volume to be more
evenly distributed throughout the 60-minute peak-hour in the model, which results in a reduction in
the average approach delay.

Mitigation for traffic impacts caused by the proposed development were noted and recommended
based on NCDOT and Town of Weddington mitigation requirements. When determining the
proposed development’s traffic impact to the study area intersections, the background and build-
out conditions were compared. The mitigation requirements for each agency are outlined below.

NCDOT Mitigation Reguirements

Based on the NCDOT’s Policy on Street and Driveway Access to North Carolina Highways, “the
applicant shall be required to identify mitigation improvements to the roadway network if at least
one of the following conditions exists when comparing background to build-out conditions:

e The total average delay at an intersection or individual approach increases by 25% or
greater, while maintaining the same level of service (LOS),

e The LOS degrades by at least one level,

e Orthe LOSis “F”".

Town of Weddington Mitigation Requirements

Based on the Town of Weddington Traffic Impact Analysis (TIA) Process and Procedures Manual,
the following are the Town of Weddington mitigation requirements:

e “Determination of turn lane storage lengths for signalized intersections shall be based on
the SimTraffic Maximum Queue or Synchro 95™ Percentile Queue, whichever is greater.

e Determination of turn lane storage lengths for unsignalized intersections shall be based on
the Warrant for Left and Right-Turn lanes graph published by the [NCDOT].

e The baseline LOS for unsignalized intersections at build-out shall be LOS C.
Unsignalized access locations at project build-out shall be mitigated (if needed) to obtain
LOS C.”

Synchro LOS results and 95™ percentile queues are reported in the following subsections. Capacity
analysis reports generated by Synchro Version 12 and Sidra Version 9.1 software and queuing and
blocking reports generated by the SimTraffic microsimulation model are included in the Appendix.
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6.1 WEDDINGTON-MATTHEWS ROAD AND TILLEY MORRIS
ROAD
Table 6.1 summarizes the LOS, control delay, and 95" percentile queue lengths at the

unsignalized, roundabout intersection of Weddington-Matthews Road and Tilley Morris Road.
Results in the Table below have been updated, per Town comments on the original TIA.

Table 6.1 - Weddington-Matthews Road and Tilley Morris Road
Condition Measure EB WB NB SB Intersection
EBLT | EBR | wBL [wBTR| NBLT | NBR | SBLT | SBR [LOS (Delay)

AM Peak Hour

2024 Existing LOS (Delay) B (10.7) F (301.3) C (24.4) E (46.5) F (141.7)
SIDRA 95th Q 64 | 10 84 | 4262 | 430 | 83 | 167 | sv

2029 Background 25 (De1Y) B (12.9) F (418.4) E (44.4) F (70.2) F (200.7)
SIDRA 95th Q 83 | 110 | 112 | 55060 | 822 | 111 | 323 | 106

2029 Build-out LOS (Delay) B (12.9) F (419.5) E (46.2) F (71.4) F (201.1)
SIDRA 95th Q 83 | 12 | 115 [ 5537 | 865 | 1177 | 330 | 107

MID Peak Hour

2024 Existing LOS (Delay) D (28.6) A (9.5) C (15.9) C (16.7) C (17.6)
SsDRAO5thQ | 301 | 32 28 | 149 | 300 | 72 | 154 | 29

2029 Background [0S (0€12Y) F (56.7) B (11.2) C (20.6) D (25.1) D (28.8)
SDRAO5thQ | 648 | av 32 | 2290 | 37 | o5 | 238 | 38

2029 Build-out LOS (Delay) F (58.8) B (11.3) C (21.0) D (26.3) D (29.7)
SDRAO5thQ | 673 | 43 3¢ | 23v | 390 | 99 | 246 | 38

PM Peak Hour

2024 Existing LOS (Delay) B (11.9) A (6.4) A (9.7) A (6.7) A (9.4)
SDRAOSthQ | 223 | 26 32 | sr 23 | s 5 B

2029 Background [0S (0€12Y) C (16.9) A (7.2) B (12.2) A (7.7) B (12.3)
sbRA9O5thQ | 373 | 3v 390 | 70 28 | 74 & | 2

2029 Build-out LOS (Delay) C (17.4) A (7.3) B (12.4) A (7.8) B (12.6)
sDRA95thQ | 381" | 33 40 70 30 77 6 2

Background Storage 175' 150' 150' 100'

Exceeds storage

As shown in Table 6.1, under 2024 existing conditions, the overall intersection currently operates
at LOS F during the AM peak hour, LOS C during the MID peak hour, and LOS A during the PM
peak hour.

Under 2029 background conditions, the overall intersection is expected to operate at LOS F during
the AM peak hour and drop to LOS D and LOS B during the MID and PM peak hours respectively.
With the addition of site traffic, the overall intersection is expected to continue to operate LOS F
during the AM peak hour, LOS D during the MID peak hour, and LOS B during PM peak hour.
Given the overall intersection and approach delays increase by no more than two seconds from
background to build-out conditions, no improvements are identified for capacity purposes.

Based on review of the SIDRA 95" percentile queues, the westbound through-right and northbound
left-through lane queues are projected to be long during the AM peak hour. Since the addition of
site traffic by the proposed site is not expected to significantly increase the projected queue lengths
beyond background conditions, developer improvements are not recommended.

Additionally, based on review of the SIDRA 95" percentile queues, the southbound right-turn queue
exiting Union Day School is expected to exceed available storage under background and build-out
conditions during the AM peak hour. Given that the proposed site is not expected to significantly
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increase the queue and queues exceed the storage by less than one car length, extension of this
turn lane is not recommended as developer responsibility.

Based on a review of the SimTraffic maximum queues, the northbound right-turn, southbound right-
turn, and westbound left-turn queues are expected to exceed the available storage under existing,
background, and build-out conditions in the AM peak hour. As shown in the screenshot below
during AM background conditions, the northbound right-turn and westbound left-turn lane storages
are under-utilized due to starvation caused by the northbound left-through and westbound through-
right lane queues, respectively. As this condition exists with and without the proposed development
and the site is not proposed to add significant additional traffic to these movements, extension of
the turn lanes at this intersection is not recommended as a developer improvement.

Tilley Morris Road

g

Long SimTraffic maximum queues are also projected along the southbound approach during the
MID peak hour under existing, background, and build-out conditions.

Long SimTraffic maximum queues are projected along the eastbound approach during the MID and
PM peak hours under existing, background, and build-out conditions. As this condition exists with
and without the proposed development and the site is not proposed to add significant additional
traffic to the eastbound right-turn movement, extension of this turn lane is not recommended as a
developer improvement.

Video footage from existing TMC collection at the intersections of Weddington-Matthews Road and
Tilley Morris Road and Weddington-Matthews Road and Amanda Drive confirms that the
northbound queue does not extend as far as the SimTraffic model reflects; however, the exact
location of maximum queue cannot be determined from video footage.
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6.2 WEDDINGTON-MATTHEWS ROAD AND AMANDA DRIVE

Table 6.2 summarizes the LOS, control delay, and 95" percentile queue lengths at the
unsignalized, stop-controlled intersection of Weddington-Matthews Road and Amanda Drive.

Table 6.2 - Weddington-Matthews Road and Amanda Drive
EB WB NB SB
EBLTR [WBLTR| NBL* | NBTR | SBL* | SBTR

Condition Measure

AM Peak Hour

LOS (Delay) F (56.3)|F 58.9)| A (8.1) | A (0.0) [B 11.3)| A (0.0)

2024 Existing

Synchro 95th Q | 48 43 0 0 3 0

2020 Background L0 (0¢lay) |E (415)|E (42.5)| A @2) | A (0.0) [B (11.3)| A (0.0)
Synchro 95th Q | 33 18" 0 0 0 0

2029 Build-out LOS (Delay)  |E (44.7)|E (40.8)| A (8.2) | A (0.0) |B (11.1)| A (0.0)
Synchro 95th Q | 35 20 0 0 0 0

MID Peak Hour

LOS (Delay) C (19.0)|c (20.49)| A(8.7) | A(0.0)| A (8.3) | A (0.0)

2024 Existing

Synchro 95th Q | 15 10 3 0 0 0
2029 Background [0S (P€1ay) C (16.5)|C (19.4)| A 8.6) | A (0.0) | A (8.1) | A (0.0)

Synchro 95th Q | 10 5 3 0 0 0
2029 Build-out LOS (Delay) C (16.9)|C (19.4)| A 8.6) | A (0.0)| A (8.1) | A (0.0)

Synchro 95th Q | 10 5 3 0 0 0

PM Peak Hour

2024 Existing LOS (Delay) ¢ (20.6)[c (22.7)| A (8.5) | A (0.0) | A (8.4) | A (0.0)

Synchro 95th Q | 13 8! 3 0 0 0
2029 Background [0S (P€12y) D (25.6)|C (23.1)| A (8.8) | A (0.0) | A 8.5) | A (0.0)

Synchro 95th Q | 15’ 8 3 0 0 0
2029 Build-out LOS (Delay) D (27.1)|C (22.6)| A (8.8) | A (0.0) | A (8.6) | A (0.0)

Synchro 95thQ | 15' 8 3 0 0 0

*Conflicting left-turn movements are broken out per NCDOT guidelines under unsignalized
conditions

As shown in Table 6.2, under 2024 existing conditions, the stop-controlled eastbound and
westbound approaches of Amanda Drive currently operate with long delays during the AM peak
hour and short delays during the MID and PM peak hours.

Under 2029 background conditions, the stop-controlled eastbound and westbound approaches are
expected to operate with short to moderate delays during the AM and PM peak hours and short
delays during the MID peak hour. The decrease in delay can be attributed to the PHF being 0.9, as
describe in Section 6.0.

With the addition of site traffic, the stop-controlled eastbound and westbound approaches are
expected to continue to operate with short to moderate delays during the AM and PM peak hours
and short delays during the MID peak hour with minimal increases in Synchro 95th queueing.
Therefore, no improvements are identified for capacity purposes at this intersection.

Review of auxiliary turn-lane warrants at this intersection are included in Section 7.0
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6.3 AMANDA DRIVE AND BONNER DRIVE

Table 6.3 summarizes the LOS, control delay and 95" percentile queue lengths at the unsignalized,
stop-controlled intersection of Amanda Drive and Bonner Drive.

Table 6.3 - Amanda Drive and Bonner Drive
EB WB NB
EBTR | WBL* | WBT NBLR

Condition Measure

AM Peak Hour

2024 Existing LOS (Delay) A 0.0 | A1 | A©0)]A@B9

Synchro 95th Q 0' 0' 0' 3
2029 Background LOS (Delay) A0 | A@B1|A@©O][A®BT

Synchro 95th Q 0' 0' 0' 0'
2029 Build-out LOS (Delay) A0 | A@®B1L|A@0O][A®BT

Synchro 95th Q 0' 0' 0' 3

MID Peak Hour

LOS (Delay) A (0.0) | A (0.0) | A (0.0)| A (9.0)

2024 Existing

Synchro 95th Q 0' 0' 0' 0'
2029 Background LOS (Delay) A(0.0)[A(.0)] A(©0O)| A@B.9

Synchro 95th Q 0' 0' 0' 0'
2029 Build-out LOS (Delay) A(0.0)[A(.0)] A(0.0)| A(8.8

Synchro 95th Q 0' 0' 0' 0'

PM Peak Hour

LOS (Delay) A (0.0) | A0.0)| A(0.0)]| A (8.9

2024 Existing

Synchro 95th Q 0' 0' 0' 0'
2029 Background LOS (Delay) A(0.0)[A(©.0)] A(O)|A@BT7

Synchro 95th Q 0' 0' 0' 0'
2029 Build-out LOS (Delay) A0 [A@©.0]A@©O0]|A@BT7

Synchro 95th Q 0] 0] 0 0]

*Conflicting left-turn movements are broken out per NCDOT guidelines under
unsignalized conditions

As shown in Table 6.3, under 2024 existing conditions, the stop-controlled northbound approach
of Bonner Drive currently operate with short delays during all peak hours.

Under 2029 background conditions, the stop-controlled northbound approach is expected to
continue to operate with short delays during all peak hours. The decreases in delay can be
attributed to the PHF being 0.9, as describe in Section 6.0.

With the addition of site traffic, the stop-controlled northbound approach is expected to continue to
operate with short delays during all peak hours with minimal increases in queueing. Therefore, no
improvements are identified for capacity purposes at this intersection.

Based on the anticipated SimTraffic maximum queues (reports included in the Appendix), the
northbound approach of Bonner should be extended into the proposed site with one ingress lane
and one egress lane.

Review of auxiliary turn-lane warrants at this intersection are included in Section 7.0.
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6.4 HEMBY ROAD/BEULAH CHURCH ROAD AND WEDDINGTON-
MATTHEWS ROAD

Table 6.4 summarizes the LOS, control delay, and 95" percentile queue lengths at the signalized
intersection of Hemby Road/Beulah Church Road and Weddington-Matthews Road.

Table 6.4 - Hemby Road/Beulah Church Road and Weddington-Matthews Road
EB WB NB SB Intersection
EBLTR| WBLT | wBR | NBL | NBTR | SBL | SBTR [LOS (Delay)

Condition Measure

AM Peak Hour

2024 Existing LOS (Delay) B (1L7)| B (8.2 C (21.9) C (24.0) B (19.6)
synchroosthQ | 93 [ #3110 | 178 | 18 | 174 | 70 | 148

2029 Backgroung |05 @elay) |B106)] B (7.9 C (23.8) C (24.8) B (19.8)
synchro95th Q | 83 | #342 | 204 | 24 | 209 | #103 | 169
LOS (Delay) B (10.7)| B (17.9) C (23.9) C (26.0) C(20.2)

2029 Build-out
synchroosthQ | 84 [ #343 | 205 | 24 | 210 | #1100 [ 174

MID Peak Hour

2024 Existing LOS (Delay) B (19.0)] B (17.8) B (12.6) B (16.2) B (15.9)
synchro95thQ | 145 | 141 | 63 g | or 73 | sg

2029 Backgroung |L0S @elay)  |B (6.4 B (47) B (13.4) B (14.2) B (14.5)
synchro95thQ | 146' | 1277 | 69 14 | 18 | 98 | 110

2029 Build-out LOS (Delay)  IB (16.8)] B (14.8) B (13.5) B (14.4) B (14.7)
synchroosthQ | 151 | 1288 | 71 14 | 149 | 99 | 112

PM Peak Hour

2024 Existing LOS (Delay)  |c(24.1)| B (16.4) B (15.4) C (20.9) B (19.2)
synchro95th @ | 184 | 131 | 60 14 | 174 | 112 | 104

2029 Background |L0S @ely)  {C(225)| B (165) B (14.4) B (18.6) B (17.8)
synchro 95th Q | #0240 | 1427 | 68 15 | 175 | #m53 | 115

2029 Build-out LOS (Delay)  |c (22.9)| B (16.5) B (14.7) B (19.5) B (18.3)
Synchro 95th Q | #238 | 138 | 70 15 | 184 | mer | 123

Background Storage 175' 125' 300"

Exceeds storage
# 95th percentile volume exceeds capacity, queue may be longer

As shown in Table 6.4, under 2024 existing conditions, the overall intersection operates at LOS B
for all peak hours with each approach operating at LOS C or better.

Under 2029 background conditions, the overall intersection is expected to continue to operate at
LOS B for all peak hours with each approach operating at LOS C or better. The decreases in delay
can be attributed to the PHF being 0.9 and the optimization of splits as describe in Section 6.0.
Adjustments in the proportion of traffic utilizing each movement at an intersection leads to different
relative amounts of green time being assigned to each movement after optimizing.

With the addition of site traffic, the overall intersection and its approaches are expected to operate
at LOS C or better during all peak hours. The LOS is expected to drop from LOS B to LOS C during
the AM peak hour with the addition of site traffic; however, this is an increase of 0.4 seconds of
delay. Therefore, no improvements are identified for capacity purposes.

Based on review of the Synchro 95™ percentile queues, the westbound right-turn queue along
Beulah Church Road is expected to exceed the available storage under existing, background, and
build-out conditions during the AM peak hour. Given that the proposed site is not expected to
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significantly increase the queue, extension of this turn lane is not recommended as developer
responsibility.

Based on a review of the SimTraffic maximum queues, the westbound right-turn queue is expected
to exceed the available storage in the AM peak hour under existing, background, and build-out
conditions. However, the westbound right-turn storage is under-utilized due to starvation caused
by the westbound through lane queues. As this condition exists with and without the proposed
development and the site is not proposed to add significant additional traffic to these movements,
extension of the turn lane is not recommended as a developer improvement.
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6.5 WEDDINGTON-MATTHEWS ROAD AND ACCESS A

Table 6.5 summarizes the LOS, control delay, and 95" percentile queue lengths at the proposed
unsignalized, stop-controlled intersection of Weddington-Matthews Road and Access A.

Table 6.5 - Weddington-Matthews Road and Access A
EB WB NB SB
EBLTR [WBLTR| NBL* | NBTR | SBL* | SBTR

Condition Measure

AM Peak Hour

LOS (Delay) D (25.0)|D (31.4)| A (8.2) | A (0.0) [B (10.2)| A (0.0)
Synchro 95th Q 3 10’ 0' 0' 0' 0'

2029 Build-out

MID Peak Hour

LOS Delay) |c@z.9|c@s.n| A4 | A©0.0) ]| AEB2)]|A©0
Synchro 95thQ | 0 3 0 0 0 0

2029 Build-out

PM Peak Hour

LOS (Delay) C(19.7)|C (19.8)] A(B.7) | A(0.0) | A(8.6) | A (0.0)
Synchro 95th Q 3 5' 0' 0' 0' 0'
*Conflicting left-turn movements are broken out per NCDOT guidelines under unsignalized
conditions

2029 Build-out

As shown in Table 6.5, the stop-controlled eastbound and westbound approaches of Access A are
projected to operate with moderate delays during the AM peak hour and short delays during the
MID and PM peak hours under build-out conditions.

It is typical for stop sign-controlled side streets and driveways intersecting major streets to
experience long delays during peak hours, particularly for left-turn movements. The majority of the
traffic moving through the intersection on the major street experiences little to no delay. Additionally,
given minimal turning traffic, additional turn lane improvements yield little improvement to side-
street approach delay. Therefore, no additional improvements are identified for capacity purposes.

Based on the projected SimTraffic maximum queues (reports included in the Appendix), the
eastbound and westbound approaches of Access A are recommended to be constructed with one
ingress lane, one egress lane, stop-control, and the NCDOT minimum IPS of 100 feet.

Based on feedback from NCDOT TIA review, a 100’ southbound left-turn lane is recommended
along Weddington-Matthews Road at Access A. This improvement is not included in the analysis
above, as it is not necessary for capacity purposes.

Review of auxiliary turn-lane warrants at this intersection are included in Section 7.0.

7.0 Auxiliary Turn Lane Warrants

Warrants for additional turn-lane improvements for unsignalized intersection beyond those
necessary for capacity were determined based on a review of the figure titled ‘Warrant for Left and
Right-Turn Lanes’ found on page 80 in the NCDOT Policy On Street And Driveway Access to North
Carolina Highways. The results of the warrants for left and right-turn lanes under the 2029 build-
out conditions indicate that turn lanes are not warranted at the proposed site accesses and
unsignalized intersection of Weddington-Matthews Road and Amanda Drive. The turn-lane warrant
figures are included in the Appendix.

5017 Weddington-Matthews Road
Traffic Impact Analysis
28
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8.0 Identified Mitigation Improvements

Based on the capacity analyses performed at each of the identified study intersections, along with
review of the auxiliary turn-lane warrants contained herein, and feedback from with NCDOT and
Town staff, the following site improvements are identified for the proposed 5017 Weddington-
Matthews Road development:

Amanda Drive and Bonner Drive
e Extension of the northbound approach of Bonner Drive into the proposed development with
one ingress lane and one egress lane.

Weddington-Matthews Road and Access A
e Construction of the eastbound and westbound approaches of Access A with one ingress
lane, one egress lane, stop-control, and an IPS of 100 feet.
e Construct a southbound left-turn lane with 100 feet of storage and appropriate taper.

No additional improvements are identified to mitigate other study area intersections.

The site improvements identified within the study area is shown in Figure 8.1. The improvements
shown on these figures are subject to approval by NCDOT and the Town of Weddington. All
additions and attachments to the State and Town roadway system shall be properly permitted,
designed, and constructed in conformance to standards maintained by the agencies.
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