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1 INTRODUCTION

This report presents the proposed Liberty Classical Academy traffic impact analysis (TIA) findings. The
proposed school will be located south of NC-84 (Weddington Road) and east of NC-16 (Providence Road
S), in Weddington, NC (see Figure 1-1). The proposed development will consist of a 600-student high
school, a 500-student middle school, and a 400-student elementary school.

Analyses were completed for the following scenarios:

2023 Existing traffic volumes;

2026 Background traffic volumes;

2028 Background traffic volumes;

2031 Background traffic volumes;

2026 Build traffic volumes (High School);

2028 Build traffic volumes (Middle School);

2031 Build traffic volumes (Elementary School);

2040 Horizon Year Background traffic volumes*; and
2040 Horizon Year Build traffic volumes* (High School).

* Providence Road S / Rae Road intersection

The TIA’s purpose 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 driveway connections
to NC-16 (Providence Road S) and NC-84 (Weddington Road).

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

1. Data Collection — AM (7:00 — 9:00) and school PM (2:00 — 4:00) peak hour turning movement counts
were collected in January 2023 at the following intersections:

NC-16 (Providence Road S) / NC-84 (Weddington Road);
NC-84 (Weddington Road) / Wheatberry Hill Drive;
NC-16 (Providence Road S) / Lenny Stadler Way; and
NC-16 (Providence Road S) / SR-1316 (Rea Road).

2. Trip Generation/Future Traffic — Traffic generated by the proposed development was estimated using
the NCDOT’s MSTA School Calculator for urban charter schools (as required by MSTA). Projected
Background traffic volumes were calculated using a 2.5% ambient growth rate. Per the scoping
document (see Appendix A), there are currently no approved developments within the study area.

3. Trip Distribution and Projections — The site-generated trip distribution was based on existing area
traffic as well as Engineering judgement.

4. Traffic Capacity Analysis — Level of service analyses were performed using SYNCHRO Version 11.1 for
the following intersections:

¢ NC-16 (Providence Road S) / NC-84 (Weddington Road);
¢ NC-84 (Weddington Road) / Wheatberry Hill Drive / Site Access 2;

1-1
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e NC-16 (Providence Road S) / Lenny Stadler Way / Site Access 1; and
e NC-16 (Providence Road S) / SR-1316 (Rea Road).

5. Queuing Analysis — The SYNCHRO 95th percentile queue lengths from the capacity analyses were
analyzed at the intersections listed above.

6. Review of Proposed Improvements — Roadway improvements proposed to accommodate projected
site-generated traffic were evaluated.

1-2
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2 EXISTING INFORMATION

The proposed school will be located south of NC-84 (Weddington Road) and east of NC-16 (Providence
Road S), in Weddington, NC (see Figure 1-1).

2.1 STUDY LIMITS

Site access will be provided via one full-movement connection off Providence Road S opposite Lenny
Stadler Way (Site Driveway 1) and one full movement connection off Weddington Road opposite
Wheatberry Hill Drive (Site Driveway 2).

The Site Driveways are shown graphically in Figure 2-1 and in the preliminary school site layout (see
Figure 2-2). All figures are located at the end of their respective chapter(s).

The study limits include the following four (4) intersections:

NC-16 (Providence Road S) / NC-84 (Weddington Road);

NC-84 (Weddington Road) / Wheatberry Hill Drive / Site Access 2;
NC-16 (Providence Road S) / Lenny Stadler Way / Site Access 1; and
NC-16 (Providence Road S) / SR-1316 (Rea Road).

2.2 EXISTING ROADWAYS

NC-16 (Providence Road S) is a four-lane facility that travels approximately north-south in the project
study area providing a connection between Waxhaw and Charlotte. Within the study area, NC-16 primarily
serves institutional and commercial uses. The facility is classified by NCDOT as a minor arterial and has a
varying speed limited (changing from 35-mph to 45-mph south of Lenny Stadler Way). Per published
NCDOT Average Annual Daily Traffic (AADT) maps, Providence Road S had a 2021 AADT of 29,000 vehicles
per day (VPD) north of Lenny Stadler Way.

NC-84 (Weddington Road) is a two-lane facility that travels approximately east-west in the project
study area providing a connection between Weddington and Monroe. Within the study area, NC-16
primarily serves residential uses. The facility is classified by NCDOT as a minor arterial and has a posted
35-mph speed limit. Per published NCDOT AADT maps, Weddington Road had a 2021 AADT of 20,000
VPD east of Lenny Stadler Way.

SR-1316 (Rae Road) is a four-lane facility that travels approximately east-west in the project study
area. Rae Road, also known as Marvin School Road, primarily serves residential uses. The facility is
classified by NCDOT as a minor arterial and has a posted 35-mph speed limit. Per published NCDOT AADT
maps, Rae Road had a 2018 AADT of 16,500 VPD west of Providence Road S.

Lenny Stadler Way is a two-lane facility that travels approximately east-west in the project study area.
Within the study area, Lenny Stadler Way primarily serves residential uses. The facility is classified by
NCDOT as a local road and has a 35-mph speed limit. There is no available AADT data available for this
facility.

Wheatberry Hill Drive is a two-lane facility that travels approximately north-south in the project study
area. Within the study area, Wheatberry Hill Drive primarily serves residential uses. The facility is classified
by NCDOT as a local road and has a posted 25-mph speed limit. There is no available AADT data available
for this facility.

Note: All roadways classified per the NCDOT Functional Class Map.

2-1
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2.3 EXISTING INTERSECTIONS

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

Providence Road S / Church Parking Lot / Weddington Road is a six-phase signalized intersection with
split side street phasing. The northbound approach consists of an exclusive left-turn lane, two through
lanes, and an exclusive right-turn lane. The southbound approach consists of two exclusive left-turn lanes,
a through lane, and a shared through / right-turn lane. The eastbound approach consists of a single
shared left / through / right-turn lane. The westbound approach consists of an exclusive left-turn lane, a
shared through / left-turn lane, and an exclusive right-turn lane.

Providence Road S / Lenny Stadler Way is a three-phased signalized T-intersection with protected /
permitted northbound left-turn phasing. The northbound approach consists of an exclusive left-turn lane
and two through lanes. The southbound approach consists of a through lane and a shared through / right-
turn lane. The eastbound approach consists exclusive left and right-turn lanes.

Providence Road S / Rae Road is a three-phased signalized T-intersection with protected only northbound
left-turn phasing. The northbound approach consists of two exclusive left-turn lanes and two through
lanes. The southbound approach consists of an exclusive left-turn (U-turn) lane, a through lane, and an
exclusive right-turn lane. The eastbound approach consists of exclusive left and right-turn lanes.

Weddington Road / Wheatberry Hill Drive is an unsignalized T-intersection with the southbound approach
encountering the stopped condition. The southbound approach consists of a shared left / right-turn lane.
The eastbound approach consists of an exclusive left-turn lane and a through lane. The westbound
approach consists of a through lane and an exclusive 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 School PM (2:00 — 4:00) peak period turning movement counts undertaken in January 2023. 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 2023 (existing), 2026 (without and with high school site trips), 2028 (without and with middle
school site trips), 2031 (without and with elementary school site trips), and 2040 Horizon Year (without
and with high school site trips for the Providence Road S / Rae Road intersection).

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.

2-2
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Table 2-1: Level of Service Definitions

Level of Roadway Segments or
Service Controlled Access Highways Intersections

A Free flow, low traffic No vehicle waits longer than
density. onesignal indication.

B Delay is not unreasonable, On a rare occasion motorists
stable traffic flow. wait through more than one

signal indication.

C Stable condition, Intermittently drivers wait
movements somewhat through more than one signal
restricted due to higher indication, and occasionally
volumes, but not backups may develop behind
objectionable for motorists. left turning vehicles, traffic

flow still stable and
acceptable.

D Movements more restricted, Delays atintersections may
queues and delays may become extensive with some,
occur during short peaks, especially left-turning
but lower demands occur vehicles waiting two or more
often enough to permit signal indications, but
clearing, thus preventing enough cycles with lower
excessive backups. demand occur to permit

periodic clearance, thus
preventing excessive backups.

E Actual capacity of the Very long queues may create
roadway invloves delay to lengthly delays, especially for
all motorists due to left-turning vehicles.
congestion.

F Forced flow with demand Backups from locations
volumes greater than downstream restrict or
capacity resulting in prevent movement of vehicles
complete congestion. out of approach creating a
Volumes drop to zero in storage ares during part or
extreme cases. all ofan 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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Capacity analyses were performed to assess operational conditions. Study area intersections were
analyzed using SYNCHRO Version 11.1 based on Highway Capacity Manual (HCM) methodologies with the

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

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

TRB's "Highway Capacity Manual 2000"

following assumptions:

Existing grades;

12-foot lane widths;

No parking activity, bus stops, or pedestrians;

Existing traffic signal plan timings (see Appendix C) for existing conditions;

Optimized traffic signal timings for Background and Build conditions;

Peak hour factor (PHF) of 0.90 for all Existing and Background conditions;

Weighted PHF (0.9 for Background, 0.5 for school trips) for all Build conditions (see Appendix

E);

2% heavy vehicle percentage; and

A minimum of 4 vehicles per analyzed intersection movement.

2-4
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3 EXISTING AND BACKGROUND CONDITIONS AND ANALYSIS
3.1 2023 EXISTING ANALYSIS

Table 3-1 summarizes the 2023 Existing intersection LOS, delay, and 95t percentile queue lengths based
on the geometry shown on Figure 2-2 and the 2023 Existing traffic volumes shown on Figure 2-3. The
corresponding SYNCHRO output is included in Appendix D.

The signalized intersection of Providence Road S / Church Parking Lot / Weddington Road is currently
operating at an overall LOS C during both 2023 Existing peak hours. The eastbound approach is currently
operating unacceptably during the AM peak hour. All other approaches are currently operating at a LOS
D or better.

The signalized intersection of Providence Road S / Lenny Stadler Way is currently operating an overall
LOS A during both 2023 Build peak hours. All approaches are currently operating a LOS C or better.

The signalized intersection of Providence Road S / Rae Road is currently operating an overall LOS C and
E during the 2023 Build AM and PM peak hours, respectively. The eastbound approach is projected to
operate unacceptably during both peak hours. All other approaches are currently operating a LOS D or
better.

All Weddington Road / Wheatberry Hill Drive unsignalized intersection approaches are currently operating
a LOS C or better during both 2023 Build peak hours.
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Table 3-1: Intersection Level of Service, Delay and 95t Percentile Queue Summary
2023 Existing Traffic Volumes

AM FEAK HOUR PM FEAK HOUR
Turn Lane|
s ommentard |{Chretel oyt | bercantle ST Trac | o .| Percorte | Sim Traffic
(®) | tsecpveny 05" Queve MaxQueuel UL LOS' T e MaxQueue
Length Length (ft) Length Length (ft)
1: Providence Road S & Church EB Laft/Thru/Right 76.3 I3 #1456 118 419 D 19 43
Farking Lot/Weddington Road EE Approach 53  F E = 419 e | =
WB Left 550 545 D 2276 192 406 b | w4 | 18
WB Left/Thru 54.1 b #3275 201 403 b | 163 148
WB Right s | 221 ¢ | #u0 301 62 | B | 204 | 2%
WE Approach 415 B 270 i &
NE Left 550 50.9 b 37 52 418 D 13 %
ME Thru 8.7 b 435 434 29.0 c | 3§ | o
NE Right 450 115 B 109 146 12.1 B | 186 179
NE Approach 5.1 5] 240 c| - | =
SB Dual Lefts 450 429 b 148 205 328 C 28 @ 2
SB Thru/Right 16.2 B 213 185 118 B 311 160
SB Approach 24.1 £ = = 18.8 B P =
Overall 345 c &= = 225 el = =
2: Providence Road 5 & Lenry EB Left 208 C 38 51 231 = 40 56
Stacher Wey EB Right 50 127 B 2 50 48 B | 22 47
EB Approach 17.4 B - - 19.8 B - =
NG Laft 325 34 A 17 g2 29 A 1 55
NB Thru 30 A 138 140 26 A 117 133
NB Approach 30 A = = 26 F I =
SB Thru/Right 9.5 A 205 163 8.2 A | 20 150
SB Approach 95 A - 82 | A | - -
Overall 6.2 A = = 58 A = =
3: Providence Road S & Rae Road £ Left 865  F #431 549 2728 | F | #ASB 1360
EB Right 16.1 B 136 134 265 c 247 1355
EE Approach 61.1 E = 1760 F = =
NE Dual Lefts 450 5 c 151 227 398 b | 108 | am
NE Thru 6.6 A 135 151 49 A | ® | 116
NB Approach 140 B - - 128 | B | - | -
SB Thru 277 £ 365 435 313 c s 580
SB Right 58 A g7 202 44 A 51 308
SB Approach 19.6 B = 234 i =
Overall 25.0 c = 60.8 £ | =
4: Weddington Road & Wheatberry |EB Left 125 53 A o 21 8.6 A o 30
HA Drive EB Thru 00 A 0 0 oo | A | 0O 0
EB Approach 0.1 A = = 0.2 A = =
WE Thru 0.0 A 0 0 0.0 A 0 0
WB Right 125 0.0 A i ] 0.0 A o ]
WE Approach 0.0 A = - 0.0 ==
SB Left/Right 17.4 £ 0.2 38 19.7 G| 03 | 4
SB Approach 17.4 T = - 19.7 =l = =

! Overall intersection LOS and delay not reported for TWSE intersections.
* - 95th percentile quewes for unsignalized intersections reported in number of vehicles,
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3.2 BACKGROUND TRAFFIC VOLUMES

Figures 3-1, 3-2, and 3-3 show the 2026, 2028, and 2031 ambient traffic volumes (respectively)
calculated using a 2.5% growth rate.

Per the scoping document (see Appendix A), there are no approved study area developments. There are
two public improvement projects within the study area (U-5769B and U-3467), with construction years of
2028 and 2029 respectively. Due to uncertainty regarding the project completion years, the subject
analyses were conducted without considering these improvements. A horizon year analysis including both
public improvement projects is found in Section 6 below.

3.3 2026 BACKGROUND ANALYSIS

Table 3-2 summarizes the 2026 Background intersection LOS, delay, and 95% percentile queue lengths
based on the geometry shown in Figure 2-2 and includes the 2026 Background traffic volumes shown in
Figure 3-1. The corresponding SYNCHRO output is included in Appendix D.

The signalized intersection of Providence Road S / Church Parking Lot / Weddington Road is projected to
operate at an overall LOS D and C during the 2026 Background AM and PM peak hours, respectively. The
westbound approach is projected to operate unacceptably during the AM peak hour. All other approaches
are projected to operate at a LOS D or better.

The signalized intersection of Providence Road S / Lenny Stadler Way is projected to operate at an overall
LOS A during both 2026 Background peak hours. All approaches are projected to operate at a LOS C or
better.

The signalized intersection of Providence Road S / Rae Road is projected to operate at an overall LOS C
and D during the 2026 Background AM and PM peak hours, respectively. The eastbound approach is
projected to operate unacceptably during the PM peak hour. All other approaches are projected to operate
at a LOS D or better.

All Weddington Road / Wheatberry Hill Drive unsignalized intersection approaches are projected to operate
at a LOS C or better during both 2026 Background peak hours.
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Table 3-2: Intersection Level of Service, Delay and 95t Percentile Queue Summary
2026 Background Traffic Volumes

AM FEAK HOLR PM PEAK HOUR
Turn Lane
Indeseactian Movement 800 |'qromte | peiny ! ] beo Sim Traffe i 1 P Sim Traffe
Approach ® | (seciven) Los Qe Max Queue (dachvah) LOS Glicue Max Queue
Length Length (ft) Length Length (ft)
1! Providence Road S & Church EB Left/Thru/Right 727 E #146 127 48.5 D 45 47
Parking Lot/Weddington Road EB Approach 727 | E = = 485 b=l =
WE Left 550 635 | E #3089 215 5.0 o | 22 | 158
WE Left/Thru 629 | F #308 251 4.5 D | 1w 14
WB Right 325 8.0 D #334 336 188 B | 2% | 24
WB Approach 509 b = = 0.4 c = ~
NE Loft 550 519 b 35 110 485 b 15 =
NE Thru 424 b 528 542 0.0 c | 3 | 3w
NE Right 450 12.3 B 132 274 12.7 8 | 2 | 244
NE Approach s D - = 249 ===
S8 Dual Lefts 450 456 D 158 210 3 D | 28 2
S8 Thru/Right 16.9 B 242 177 11.7 B 138 173
B Approach 254 c 2 it 19.8 B 2 =
Overall 383 o = = 24.0 ZEE =
Z: Providence Road S & Lenny EE Left 225 c 42 65 249 C 45
Stacher Yoy EB Right 50 143 B 25 58 166 | B | 25 51
EB Approach 15.1 B 216 c| =
NE Loft 315 35 A 18 B 28 A 0
NE Thru 3.0 A 153 158 26 A 129 166
NE Approach 31 A 26 ) =
SB Thru/Right 9.4 A 23 184 8.1 A | 28 171
SB Approach 94 A B1 A -
Overall 6.2 A 2 Z 58 A = =
3: Providence Road S & Rae Road g Left 45.0 ] #373 321 819 F  #5%6 768
EB Right 15.5 B 129 140 274 e 263 39
EB Approach 6.9 3] = = 504 | E = =
NB Dual Lefts 450 475 D £192 255 792 | E | #1%8 225
NB Thru 10.3 B 270 202 10.7 B | 173 204
NB Approach 202 c = = 2.3 e = =
SB Thru 8.1 D #5713 649 52.1 D #884 1511
SB Right 49 A g5 297 253 A 65 1225
SB Appeoach 258 c = = 375 D = -
Overall 253 £ = = 40.0 R =
4 Weddington Road & Wheatberry |EB Left 125 9.5 A 0 22 &8 A 0 S
Hill Drive EB Thru 0.0 A [ a 0.0 Al 0 0
EB Approach 0.1 A = = 0.2 Al - =
WB Thru 0.0 A 0 0 0.0 A 0 0
WB Right 125 0.0 A 0 0 0.0 A 0 0
WB Approach 0.0 A = = 0.0 it o= i =
SB Left/Right 18.7 c 0.2 34 218 c | 04 | 40
SB Approach 18.7 C = = 219 i i
L Overall intersection LEYS and delay not réported for TWSE intersections.
* - §5th percentile queues for unsignalized intersections reported in number of vehicles.
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3.4 2028 BACKGROUND ANALYSIS

Table 3-3 summarizes the 2028 Background intersection LOS, delay, and 95" percentile queue lengths
based on the geometry shown in Figure 2-2 and the 2028 Background traffic volumes shown in
Figure 3-2. The corresponding SYNCHRO output is included in Appendix D.

The signalized intersection of Providence Road S / Church Parking Lot / Weddington Road is projected to
operate at an overall LOS D and C during the 2028 Background AM and PM peak hours, respectively. The
westbound approach is projected to operate unacceptably during the AM peak hour. All other approaches
are projected to operate at a LOS D or better.

The signalized intersection of Providence Road S / Lenny Stadler Way is projected to operate at an overall
LOS A during both 2028 Background peak hours. All approaches are projected to operate at a LOS C or
better.

The signalized intersection of Providence Road S / Rae Road is projected to operate at an overall LOS C
and D during the 2028 Background AM and PM peak hours, respectively. The eastbound approach is
projected to operate unacceptably during the PM peak hour. All other approaches are projected to operate
at a LOS D or better.

All Weddington Road / Wheatberry Hill Drive unsignalized intersection approaches are projected to operate
at a LOS C or better during both 2028 Background peak hours.
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Table 3-3: Intersection Level of Service, Delay and 95t Percentile Queue Summary
2028 Background Traffic Volumes

AM PEAK HOUR PM PEAK HOLR
Turn Lane|
Intersection mm"d Storage | pelay ' | o i e | o Nl
() | (seciveh) Queue 2% US| (saciven) Quepe | ok Quetl
Length Length
1: Providence Road S B Church BB Lefy/ Thru/Right 938 | F | #1712 160 49.9 D 47 51
Parking Lot/Weddington Road EB Approach 93.9 | F - - 49.9 ol = ] o=
WE Left 550 706 | E #344 288 6.9 p | 212 | 144
WB Left/Thru 7203  E #m 378 5 D 20 | 1S
WE Right 338 45.0 o] #4437 386 0.4 c | 2 230
WB Approach 57.6 E - 321 [ = -
NE Left 550 54.6 3] 41 48 49.5 b 15 25
NE Thru 42.0 D 538 553 3Ll c 418 | 34
NE Right 450 11.9 B 132 70 13.1 B 248 | 246
NE Approach 71 D & - 258 c = =
SB Dual Lefts 450 46.2 3] 167 232 37.7 3] 51 | 2w
SB Thru/Right 15.8 ) 244 185 115 B 360 210
SB Approach 4.8 e = s 20.4 c = =
Overall 0.3 3] = - 250 c = =
2: Providence Road S & Lenny EE Left 27.3 £ 50 72 283 c 51 66
Seadler Way EEB Right 50 14.9 8 30 53 17.2 B B | 58
EB Approach 220 C e = 24.0 C = =
NB Left 325 7.1 C 7 93 284 C 55 83
NB Thiru 4.0 A 167 150 35 A 141 163
NE Approach 53 A : 4.4 A = =
SB Thru/Right 118 B 279 21 9.9 A s | 188
SB Approach 118 B i e 9.9 A = | [
Overal 8.5 A “ - 7.6 A = =
3: Providence Road S & Rae Road | ER Left 53.8 3] #399 390 879 | F #667 | 1119
EB Right 16.0 B 135 168 29.6 C 205 826
EB Approach 40.2 D B - 6580 £ - =
NB Dual Lefts 450 519 D #206 290 222 | F| s | =
NB Thu 10.8 B 236 194 12.1 B 28 | 20
NE Approach 2.7 c : 303 c - -
S8 Thru 42.0 3] #5685 658 644 | F | #1026 1944
SB Right 5.0 A 100 3z 2.7 A 72 1690
SB Approach 283 C = 46.2 D — =
Overal 274 C = = 46.0 D =
4; Weddington Road & Whealberry |EB Left 125 8.7 A 0 27 89 A o 30
Hilll Drive EB Thru 0.0 A 0 0 0.0 A 0 0
EB Approach 0.1 A - = 02 A = =
WE Thru 0.0 A a o 0.0 A o o
WB Right 125 0.0 A 0 o 0.0 A 0 o
WE Approach 0.0 A - - 0.0 A - -
SB Left/Right 20.4 c 0.2 44 234 T 04 | 45
SB Approach 204 C = = 234 L =i =
! Overall intersection LOS and delay not reported for TWSE intersections.
* - §5th percentile queues for unsignalized intersections reported in number of vehides.
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3.5 2031 BACKGROUND ANALYSIS

Table 3-3 summarizes the 2031 Background intersection LOS, delay, and 95" percentile queue lengths
based on the geometry shown in Figure 2-2 and the 2031 Background traffic volumes shown in
Figure 3-3. The corresponding SYNCHRO output is included in Appendix D.

The signalized intersection of Providence Road S / Church Parking Lot / Weddington Road is projected to
operate at an overall LOS D and C during the 2031 Background AM and PM peak hours, respectively. The
east and westbound approaches are projected to operate unacceptably during the AM peak hour. All other
approaches are projected to operate at a LOS D or better.

The signalized intersection of Providence Road S / Lenny Stadler Way is projected to operate at an overall
LOS A during both 2031 Background peak hours. All approaches are projected to operate at a LOS C or
better.

The signalized intersection of Providence Road S / Rae Road is projected to operate at an overall LOS C
and E during the 2031 Background AM and PM peak hours, respectively. The east and southbound
approaches are projected to operate unacceptably during the PM peak hour. All other approaches are
projected to operate at a LOS D or better.

All approaches at the unsignalized intersection of Weddington Road / Wheatberry Hill Drive are projected
to operate at a LOS D or better during both 2031 Background peak hours.
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Table 3-3: Intersection Level of Service, Delay and 95t Percentile Queue Summary
2031 Background Traffic Volumes

AM PEAK HOUR PM PEAK HOUR
Turn Lane *®
TP Moverment and Storage | pelay * : P;g:::h Sim Traffic Delay ! " ngﬁh Sim Traffic
A () | secqven) 05 queue TRXOuEUE) . iohy 105 Quepe | MaxQueue
Length  Lenath () Longth | Length (1)
1: Providence Road S B Church | E8 Lefty Thru/Right 1132 | F #183 148 53.0 b 48 69
Parking Lot/Weddington Road EB Approach 113.2 | F : - 53.0 Bl = | =
WE Left 550 854 | F #381 528 518 D | 210 | 182
WB Left/Thru 841  F  #3m0 634 530 | D | 26 | 192
WE Right 335 Sd.4 b #537 423 24.5 € 309 | 293
WE Approach 9.4 £ - 374 D = =
NE Loft 550 557 | £ 42 176 51.8 D 15 2%
NE Thru 48.7 D #6543 655 353 D | 455 | 387
NE Right 450 126 B 144 512 15.2 8| 273 | am
NE Approach 427 b = = 29.4 C| = | =
SB Dual Lefts 450 47.4 D 179 256 419 D | 277
SB Thru/Right 16.1 B 268 204 13.4 B 91 206
SB Approach 254 £ % = 228 c = 1=
Cwerall 463 b = - 284 A =
2: Providence Road S & Lenny EB Left 9.9 c 57 70 303 C 54 63
adier Veay EB Right 50 67 B 13 46 91 | 8| 3 52
EB Approach 24.2 c : 26.0 c | - o
NE Left 125 9.2 c 50 104 0.5 c 61 86
NE Thru 4.1 A 188 163 35 A 146 156
NE Approach 55 A = = a5 il i
SB Thru/Right 122 B 318 258 9.8 A | 13m0 297
SB Approach 122 B = = 9.8 Al - =
Owverall 89 A i - 76 A = =
3: Providence Road 5 & Rae Road (B Left 64.2 '3 #442 560 1187 | F | #73 | 1338
EB Right 16.6 B 145 172 120 c 129 1282
EB Approach 4.0 b - - 847 | F |
NE Dual Lefte 450 630 £ #2276 346 1253 | F | 206 | M
NB Thru 115 B 264 236 12.1 8 | 2 | a7
NE Approach 252 £ - = 175 D - E
S8 Thru 50,3 b #6536 BH7 807 | F | sun | 227
SB Right 52 A 112 512 37 A 76 2511
SB Approach 135 C = 576 | E — -
Cwerall 322 c = = 58.4 e = | =
4: Weddington Road & Wheatberry |EB Left 125 10.0 B 0 20 5.1 A o 3t
Hill Drrive EB Thru 0.0 A 0 o 0.0 Al o 0
EB Approach 0.1 A . = 0.2 8| = =
WB Thru 0.0 A 0 o 0.0 A 0 o
WE Right 125 0.0 A 0 o 0.0 A o 0
WE Agproach 0.0 A = = 0.0 A e T =
SB Left/Right 223 s 0.3 a3 269 b | 05 | 40
SB Approach 223 e = = 269 il o= i o=

! Overall intersection LOS and delay not réported for TWSC intersections.
* - 95th percentile queues for unsignalized intersections reported in number of vehicles,
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4 SITE TRIP GENERATION AND DISTRIBUTION

Liberty Classical Academy Development site trip were estimated based on the proposed land use and
distributed onto the surrounding roadway network.

4.1 TRIPGENERATION

The proposed development site trip generation was determined using the NCDOT’s Municipal and School
Transportation Assistance’s (MSTA) school calculator (see Appendix F). The student populations (600
high school students, 500 middle school students, and 400 elementary school students) were used to
estimate the traffic generated during the AM and (school) PM peak hours. It should be noted that the
MSTA school calculator provides only the school peaking characteristics. While the AM peak hour trips
occur concurrently with the adjacent roadway facilities” AM peak hour, the PM peak hour trips do not.
Each school’s PM peak hour will occur between 2:00 p.m. — 4:00 p.m., whereas the PM peak hour of the
project study area roadway facilities occurs between 4:00 p.m. — 6:00 p.m. For this reason, PM traffic
was analyzed during the school PM peak period (2:00 p.m. — 4:00 p.m.). It should be noted that the
schools will operate on a staggered bell schedule (45 minutes) and will not overlap.

Per Table 4-1, high school AM trips totaled 714 vehicles with 467 vehicles entering and 247 vehicles
exiting. The high school PM trips totaled 638 vehicles with 192 vehicles entering and 446 vehicles exiting.

Table 4-1: High School Trip Generation Summary

School Number of AM Peak Hour PM Peak Hour
Students In Out | Total In Out | Total
High 600 Students 467 247 714 192 446 638

SOURCE: NCDOT’s MSTA School Traffic Calculator Version 102816

Per Table 4-2, middle school AM trips totaled 629 vehicles with 349 vehicles entering and 280 vehicles
exiting. The middle school PM trips totaled 638 with 192 vehicles entering and 446 vehicles exiting.

Table 4-2: Middle School Trip Generation Summary

School Number of AM Peak Hour PM Peak Hour
Students In Out | Total In Out | Total
Middle 500 Students 349 280 629 196 265 461

SOURCE: NCDOT’s MSTA School Traffic Calculator Version 102816
Per Table 4-3, elementary school AM trips totaled 504 vehicles with 280 vehicles entering and 224
vehicles exiting. The elementary school PM trips totaled 370 with 157 vehicles entering and 213 vehicles
exiting.

Table 4-3: Elementary School Trip Generation Summary

School Number of AM Peak Hour PM Peak Hour
Students In Out | Total In Out | Total
Elementary 400 Students 280 224 504 157 213 370

SOURCE: NCDOT’s MSTA School Traffic Calculator Version 102816

As outlined in the scoping document (see Appendix A), proposed high, middle, and elementary school
bell schedules will be separated by forty-five (45) minutes. As such, no school trips were included as
background for another school during the Build analyses.
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4.2 TRIPDISTRIBUTION

All parents and (high school) student drivers will enter and exit the site to/from Weddington Road via Site
Access 2. All buses and faculty / staff will enter and exit the subject site to/from Providence Road S via
Site Access 1. Proposed high school, middle school, and elementary school on-site traffic operations are
shown in Figures 7-3, 7-4, and 7-5, respectively. For the high school, there is approximately 2,800 feet
of on-site queue storage (combination of double and single stack queuing south of the on-site
roundabout). With a projected 2,751-feet MSTA queue length for high demand days, adequate on-site
storage will be available for queued vehicles. For the middle school, there is approximately 2,800 feet of
on-site queue storage (combination of double and single stack queuing south of the on-site roundabout).
With a projected 2,769-feet MSTA queue length for high demand days, adequate on-site storage is
projected to be available for queued vehicles. For the elementary school, there is approximately 2,478
feet of on-site queue storage (combination of double and single stack queuing south of the short-term
parking access). With a projected 2,221 feet MSTA queue length for high demand days, adequate on-site
storage is projected to be available for queued vehicles.

The site generated traffic directional traffic patterns, or trip distribution, was determined based on existing
traffic patterns and Engineering judgement. The percentages were routed, via shortest path, to and from
the proposed development. The following was determined for approaching / departing trips during the
analyzed AM and PM peak periods: (1) 50% to/from Providence Road S north of the proposed
development, (2) 20% to/from Weddington Road west of the proposed development, (3) 20% to/from
Rae Road east of the proposed development, and (4) 10% to/from Providence Road S south of the
proposed development (trip distribution percentages were approved by NCDOT and provided in Appendix
A). The trip distribution percentages were applied to the generated trips to predict routes and project
traffic volumes for the school build-out scenarios. Figure 4-1a shows the trip distribution percentages
for parents and student drivers. Figure 4-1b shows the trip distribution percentages for the buses and
faculty / staff. Figures 4-2a, 4-3a, and 4-4a show the high school, middle school, and elementary
school parent trip distribution volumes, respectively. Figures 4-2b, 4-3b, and 4-4b show the high
school, middle school, and elementary school faculty / staff trip distribution volumes, respectively. Figures
4-2c, 4-3c, and 4-4c show the high school, middle school, and elementary school bus trip distribution
volumes, respectively. Figure 4-2d shows the high school student driver trip distribution volumes.
Figures 4-2e, 4-3d, and 4-4d show the combined high school, middle school, and elementary school
trip distribution volumes, respectively. Build traffic volumes were determined by applying the total site trip
distribution volumes to the Background traffic volumes (see Figures 3-1, 3-2, and 3-3 for the high
school, middle school, and elementary school, respectively). The 2026 high school, 2028 middle school,
and 2031 elementary school Build traffic volumes are shown in Figures 5-1, 5-2, and 5-3, respectively.

School traffic management plans (TMPs) and TMP figures for each school are in Appendix G. The
document thoroughly describes and depicts each school’s onsite traffic flow.
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5 BUILD CONDITION AND ANALYSIS

To complete the Build analyses (including school site traffic), the estimated school site trips were added
to their respective Background traffic volumes. As mentioned earlier, each school was analyzed separately
with no overlap (due to the proposed bell spacing). The projected total volumes, along with the existing
intersection geometry, were used to complete the capacity analyses.

5.1 BUILD TRAFFIC VOLUMES

The 2026 Background traffic volumes (Figure 3-1) were added to the projected high school site trips
(Figure 4-2e) to generate the 2026 Build (High School) traffic volumes (Figure 5-1). The 2028
Background traffic volumes (Figure 3-2) were added to the projected middle school site trips (Figure 4-
3d) to generate the 2028 Build (Middle School) traffic volumes (Figure 5-2). The 2031 Background traffic
volumes (Figure 3-3) were added to the projected elementary school site trips (Figure 4-4d) to
generate the 2031 Build (Elementary School) traffic volumes (Figure 5-3).

To summarize, the Build traffic volumes shown on Figures 5-1, 5-2, and 5-3 contain the following:

e Existing 2023 turning movement traffic count volumes grown exponentially at a 2.5% ambient
growth rate; and

e Site trips generated by the subject development (high school, middle school, and elementary
school, respectively).

5.2 2026 BUILD ANALYSIS (HIGH SCHOOL)

Table 5-1 summarizes the intersection LOS, delay, 95™ percentile queue lengths, and SimTraffic Max
Queue Length based on the 2026 High School Build traffic volumes (Figure 5-1).

The signalized intersection of Providence Road S / Church Parking Lot / Weddington Road is projected to
operate at an overall LOS D during both 2026 Build peak hours. The eastbound approach is projected to
operate unacceptably during both peak hours. The westbound approach is projected to operate
unacceptably during the AM peak hour. All remaining approaches are projected to operate at a LOS D or
better. Because the overall intersection is projected to operate acceptably and queue lengths can
successfully be stored in available turn-lanes, no improvements are recommended at this intersection due
to the proposed development’s construction.

The signalized intersection of Providence Road S / Lenny Stadler Way / Site Access 1 is projected to
operate at an overall LOS B during both 2026 Build peak hours. All approaches are projected to operate
at a LOS C or better. To accommodate the construction of Site Access 1, a 100-foot northbound right-turn
lane (with appropriate taper) and a 100-foot southbound left-turn lane (with appropriate taper) is
recommended (see Figure 7-1). Following these improvements, the intersection is projected to operate
at an overall LOS A and B during the AM and PM peak hours, respectively, and all approaches are projected
to operate at a LOS D or better (see Table 5-2). No additional improvements are recommended at this
intersection due to the proposed development’s construction.

The signalized intersection of Providence Road S / Rae Road is projected to operate at an overall LOS D
during both 2026 Build peak hours. The eastbound approach is projected to operate unacceptably during
the PM peak hour. All remaining approaches are projected to operate at a LOS D or better. Because the
overall intersection is projected to operate acceptably and queue lengths can successfully be stored in
available turn-lanes, no improvements are recommended at this intersection due to the proposed
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development’s construction. Additionally (as described in Section 3 above), two STIP projects (U-5769B
and U-3467) are planned at this intersection to add additional capacity to each intersection approach.

The north and southbound Site Access 2 / Wheatberry Hill Drive / Weddington Road unsignalized
intersection approaches are projected to operate unacceptably during both 2026 Build peak hours. All
remaining approaches are projected to operate at a LOS A during both peak hours. To mitigate capacity
concerns, it is recommended that the intersection be signalized*. Additionally, construction of a 100-foot
westbound left-turn lane (with appropriate taper) and a 150-foot eastbound channelized right-turn lane
(with appropriate taper) is recommended (see Figure 7-1). Following these improvements, the
intersection is projected to operate at an overall LOS C and D during the AM and PM peak hours,
respectively, and all approaches are projected to operate at a LOS D or better (see Table 5-2). No
additional improvements are recommended at this intersection due to the proposed development’s
construction.

* Current plans call for the high school and middle school to initially open at partial student capacity. To
be conservative, the TIA analyses assumed full high school and middle school student capacities. At full
capacity, the subject intersection is projected to meet FHWA signal volume warrants. It is recommended
that the intersection be monitored, and the proposed signal be installed when these volume warrants are
met. Until such time, the intersection should be controlled by a police officer (hired by the school) during
school unloading / loading operation times.
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Table 5-1: Intersection Level of Service, Delay and 95t Percentile Queue Summary
2026 Build (High School) Traffic Volumes

AM PEAK HOLR PM PEAK HOLR
Turn Lane G ELhy *OE
Intersection Mnmnd Storage | pelay ¢ Log: Percentie I:j'llam Traffic Delay * Lqg ! Percentiie ﬂ::ﬁm
() | (seciven) Queus La: Eﬁu& (sec/veh) Queue Queus
Length gth (ft) Length Length (ft)
1: Providence Road S B Church EB Left/Thru/Right 1309  F #173 148 560 | E 45 58
Farking Lot/Weddington Road EB Approach 1309 | F . - 560 | E = =
WB Left 550 934 | F #381 130 702 | £ #2495 167
WB LeftyThru 9.3 | F #444 140 7L8 | E | #380 183
WB Right 325 66.0 | E #532 Py 372 D #398 267
WB Approach 796 @ E - 513 D = =
NE Loft 550 55.4 E 9 58 528 D 15 2
NE Thru 558 | E #592 550 493 b #464 403
NE Right 450 18.0 B 216 350 237 c 341 344
NE Approach 455 B = - 40.2 b = =
SB Dual Lefts 450 525 b 246 335 369 o} 264 300
SB Thru/Right 16.3 B 251 181 12.7 B 330 174
SB Approach 12.4 £ = - 222 c = =
Cwverall 527 3} = N 36.6 D = =
2: Providence Road S & Lenny EB Left/ Thru 377 D 32 g1 306 c 31 61
Stadler Way/Site Access 1 EB Right 50 25.1 e 35 61 213 c 31 43
EB Approach 329 £ : 274 c = z=
WB Left/Thru 4.8 £ 14 42 322 c 13 16
WB Right 425 138 £ g 35 EEL:] c 57 58
WB Approach 344 £ : 314 c = &
NE Loft 125 4.4 A 20 126 5.0 A 16 62
NE Thruy/Right 4.1 A 216 453 6.1 A 199 160
NE Approach 4.1 A : £.1 A - =
SB Left/ Thru/Right 223 £ #544 n 14.1 B 82 192
SB Approach 223 = : 14.1 B - =
Overall 128 B - - 11.8 B = =
3: Providence Road S & Rae Road | ER Left 68.7 | £ #452 469 999 | F #636 1010
EB Right 14.6 B 122 133 262 c 256 638
EB Approach 53.0 D - - 728 | E = =
ME Dual Lefic 450 730 | E #212 254 809 | F  #158 218
NE Thru 13.9 B 267 242 1.7 B 187 19
NE Approach 288 c = s 270 c — =
S8 Thru 52.1 b #583 417 815 | F | #9797 862
5B Right 4.6 A 59 141 34 A &7 619
5B Approach 311 £ = = 542 5} = =
Cverall 35.5 5} = = 50.6 b = =
4: Site Access 2Wheatberry Hil EB Left 125 8.6 A i 5 8.8 & i} 51
Drive & Weddington Road EB Thru/Right 0.0 A 0 319 0.0 A o 485
EB Approach 0.0 A = = 0.1 A = =
WE Left/Thru 0.0 A 0 1226 0.0 A o 897
WB Right 125 0.0 A ] 157 0.0 A o 178
WEB Approach 19 A . - 12 | A - =
ME Left/Thru/Right 7885.2 F 623 056 | 48211 | F B8 1082
MNE Approach 7885.2 F - 48211 | F = =
SB Left/ Thru/Right 2122 | F 24 268 1429 | F 25 238
SB Approach 2122 | F 1429 | F - =

4 Dverall intersection LOS and delay not reported for TWSE intersections.
* . §5th percentile queues for unsignalized intersections reported in number of vehicles.
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Table 5-2: Intersection Level of Service, Delay and 95t Percentile Queue Summary
2026 Build + Improvements (High School) Traffic Volumes

AM PEAK HOUR PM PEAK HOLR
Turn Lane * *
Intersection m:;‘;zn;d?“d Storage | pelay ! ; Periﬂle Sien Tralfic |y ; pgiﬁb A e
LOS Max Queue LOS Max Queus
()| (seciveh) Queue by | (seciveh) Queus s
Length  Lengt (ft) Length e (ft)
2: Providence Road S & Lenny EB Left/Thru 34.7 c 2 75 30.3 c 3 a0
Stadler Way/Site Access 1 EB Right 50 24.1 t 5 55 210 c 3 52
EB Approach 30.7 c = = 27.0 c = =
WE Left/Thu 34.2 C 14 35 L9 C 1 g2
WB Right 425 335 c g 3 33.6 [ 57 108
WB Approach 34.0 E - - 33.0 0 - -
NE Left 125 18 A 20 70 50 A 16 70
NE Thru/Right 4.1 A 216 712 6.2 A 188 182
NB Approach 4.1 A - - 6.2 A -~ -
SB Left 100 25.3 c £ 159 8.0 A 4 42
SB Thru/Right 8.9 A 257 214 13.1 B 360 291
SB Approach 10.2 B = - 13.1 B = =
Cwerall 7.7 A & 1.3 B = =
4: Site Access 2 \Wheatberry Hill EB Left 125 10.0 A 7 26 15.7 B 15 147
Drive & Weddington Road EB Thru 13.0 B 189 243 49.0 B #575 Ho8
EB Right 150 0.7 A [ 238 0.3 A (] 250
EB Approach 5.9 A - - 34.7 C - -
WB Left 100 14.2 B 7 200 798  F 199
WE Thru 30.0 C #546 588 28.0 C 360 426
WE Right 125 B4 A 8 116 13.5 B 13 5
W8 Approach 27.4 c - - 334 c - -
NE Left/Thru 46.5 3] 127 292 625 | E 171 439
NE Right 100 18.6 B 35 188 14.2 B 41 200
NE Approach 411 D - -- 53.0 b =
SB Left/Thru/Right 17.2 B 13 51 12.8 B 13 52
B Approach 17.3 B 12.8 B =
Overall 211 C 9.4 D

! Overall intersection LOS and delay not reported fr TWSC intersections.
* . 95th percentile quewes for unsignalized intersections reported in number of vehicles,

5.3 2028 BUILD ANALYSIS (MIDDLE SCHOOL)

Table 5-3 summarizes the intersection LOS, delay, 95™ percentile queue lengths, and SimTraffic Max
Queue Length based on the 2028 Middle School Build traffic volumes (shown on Figure 5-2).

The signalized intersection of Providence Road S / Church Parking Lot / Weddington Road is projected to
operate at an overall LOS E and C during the 2028 Build AM and PM peak hours, respectively. The
eastbound approach is projected to operate unacceptably during both peak hours. The west and
northbound approaches are projected to operate unacceptably during the AM peak hour. All remaining
approaches are projected to operate at a LOS D or better. Currently this intersection includes turn-lanes
in all approaches with lengthy storage. Each intersection quadrant includes viable businesses or
developments constructed in close proximity to the roadway. Any recommended geometric improvements
would significantly impact existing area development. Because of this, no improvements are
recommended at this intersection due to the proposed development’s construction.

The signalized intersection of Providence Road S / Lenny Stadler Way / Site Access 1 is projected to
operate at an overall LOS B during both 2028 Build peak hours. All approaches are projected to operate
at a LOS C or better. Following the improvements discussed in Section 5.1 (shown in Figure 7-1), the
intersection is projected to operate at an overall LOS A and B during the AM and PM peak hours,
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respectively. All approaches are projected to operate at a LOS D or better (see Table 5-4). No additional
improvements are recommended at this intersection due to the proposed development’s construction.

The signalized intersection of Providence Road S / Rae Road is projected to operate at an overall LOS D
and E during the 2028 Build AM and PM peak hours, respectively. The east and southbound approaches
are projected to operate unacceptably during the PM peak hour. All remaining approaches are projected
to operate at a LOS D or better. As described in Section 3 above), two STIP projects (U-5769B and U-
3467) are planned at this intersection to add additional capacity to each intersection approach.
Additionally, queue lengths can successfully be stored in available turn-lanes. Because of these factors,
no improvements are recommended at this intersection due to the proposed development’s construction.

The north and southbound Site Access 2 / Wheatberry Hill Drive / Weddington Road unsignalized
intersection approaches are projected to operate unacceptably during both 2028 Build peak hours. All
remaining approaches are projected to operate at a LOS A during both peak hours. Following the
improvements discussed in Section 5.1 (shown in Figure 7-1), this intersection is projected to operate
at an overall LOS C and B during the AM and PM peak hours, respectively. All approaches are projected
to operate at a LOS D or better (see Table 5-4). No additional improvements are recommended at this
intersection due to the proposed development’s construction.
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2028 Build (Middle School) Traffic Volumes

Table 5-3: Intersection Level of Service, Delay and 95t Percentile Queue Summary

AM PEAK HOLR FM PEAK HOLR
Turn Lane
foiactin mmmand Storage | Delay * , I‘-‘;rgesgle Sim Traffic Delay * ! P;:rﬁh Sim Traffic
(FE) (seciveh) LOS Queve Max Queus P LOS Queue Max Queus
Length Length (ft) Length Length (ft)
1: Providence Road S & Church EB Left/Thru/Right 146.3 F #183 151 551 £ 46 &0
Farking Lot/Weddington Road EB Approach 1463 | F 2 = st || E]] = | =
WB Left ss0 | 1107  F | #a08 204 589 | E | #93 158
WB Left/Thru 1147  F #4885 258 598 E | #01 197
WE Right 335 877 F #623 82 06 C 343 298
WE Approach 994 | F P 3 42.8 3] = =
NE Laft 550 557 | E 41 265 25 | p| 18 25
NE Thru 599 | F #656 a2 408 | D | 453 518
NB Right 450 17.7 B 206 525 196 B 34 388
NB Approach 57.1 E = L 7 e | = =
SB Dual Lefts 450 6.7 b 223 131 43.1 5] 291 370
SB Thru/Right 166 B 264 197 13.1 B 355 35
B Approach 288 £ 248 | ¢ e =
Overall 63.0 E L 4 | C = =
2: Providence Road S & Lenny EB Lefi/Thru 78 o 34 98 05 c 12 &0
Stadler Way/Site Access 1 EB Right 50 2 | € £ 61 200 € 32 50
EB Approach 32.9 e . = 272 c = =
WE Left/Theu M6 € 14 49 318 c 31 62
WB Right a5 338 c g 34 328 | C 51 &8
WB Approach U3 c . = 25 | C = -
NB Left 15 52.5 D #116 107 TV E" b6 74
NB Thru/Right 4.2 A 229 437 63 | A 215 581
NE Approach 6.7 A - 74 A - =
SB Left/Thru/Right 213 € #561 a1l 13.7 B 390 275
SB Approach 213 € = = 137 B = =
Overall 14.0 B = = ny | B = =
3 Providence Road S & Rae Road | |EB Left 718 | E #4589 578 1035 | F | #1132 1238
EB Right 15.2 B 129 145 B3 | € 288 965
EB Approach 544 o - = 79 | F = =
NB Dual Lefts 450 711 E #3718 312 1071 | F | #188 234
NB Thru 133 B 274 bk} 134 B 220 12
NE Approach 8.2 c = - T | C = =
SB Thru 58.6 E #627 516 869 F #1002 1335
5B Right 5.1 A 112 313 30 | A 81 1080
SB Approach 371 b - p 594 F = il =
Cverall 36.7 b . - 558 E = =
4; Site Access 2/ Wheatberry Hill EB Laft 125 9.8 A a 20 B9 A ] 46
Drive & Weddington Road EB Thru/Right 0.0 A o 859 0.0 | A o 453
EB Approach 0.1 A : > L1 | A = =
WE Left/Thru 0.0 A a 1218 Do | A o | 1085
WE Right 125 0.0 A o 134 00 A o | o0
W8 Approach 1.2 A = = 1.2 A = =
NB Left/ Theu/Right 5533.2  F 686 1054 | 28478 F 6.1 1048
NB Approach 5533.2 | F % = 2847.8 | F = -
SB Left/Thru/Right 1217 | F LY 230 1204 | F 2.2 335
SB Approach 1217 | F = - 1204 | F - =

L Overall intersaction LOS and delsy not reported for TWSE intersections.
* - §5th percentile quaues for unsignalized intersections reported In number of vehicles,
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Table 5-4: Intersection Level of Service, Delay and 95t Percentile Queue Summary
2028 Build + Improvements (Middle School) Traffic Volumes

AM PEAK HOLR PM PEAK HOLR
Turn Lane * *
Tkt m:;:;gn;nd Stoage | pelay : ) ng:ile Sim Traffic Delay * P s'irﬁlle Sim Traffic
LOS Max Queus Max Queue
(ft) (sec/veh) Queue (secfveh) Queus
Length Length (ft) Length Length (ft)
2: Providence Road S & Lenny EB Left/Thru 329 o 34 b 299 C 32 76
Stadler Way/Site Access 1 EB Right 50 2.8 c 37 61 203 i 12 53
EB Approach 29.0 C = = 26.6 C = =
WH Left/Thru 330 c 14 50 ns C 31 72
WE Right 425 25 E 9 40 327 C 51 114
WEB Approach 32.8 C - - 323 C - -
NE Left 325 40.1 D #115 191 377 D 66 B4
NB Thru/Right 4.4 A 229 476 6.3 A 215 216
NB Approach 6.3 A - - 74 A - -
SB Left 100 2.7 c 29 131 B.0 A q 47
SB Thru/Right 10.0 B 282 257 12.8 B 366 299
5B Approach 10.8 B & e 12.8 B = =
Owverall 9.1 A - - 11.5 B - -
4: Sive Access 2 Wheatberry Hill EB Loft 125 1.7 B 9 ki 7.5 A 9 37
Drive & Weddington Road EB Thru 14.7 B 219 216 229 c #362 483
EB Right 150 0.4 A i] 179 0.3 A ] 250
EB Approach 78 A - - 16.4 B - -
WB Left 100 13.8 B 3l 200 29.2 C 22 110
WB Thru 373 D #6206 765 14.9 B 245 244
WH Right 125 9.2 A 9 50 6.7 A B i3
WB Approach 344 C - - 16.3 B - -
NB Left/Thru 57.8 E 150 323 349 c a7 233
B Right 100 19.2 B 40 198 16.1 B 26 163
NB Approach 50.2 D - - 312 C - -
SB Left/ Thru/Right 17.6 B 14 48 15.4 B 14 44
SB Approach 17.6 B 15.4 B - -
Owverall 28.0 C 189 B -

! Overall intersection LS and daiay not reporfed for TWSE intersections.
* - G5th percentile queves for unsignalized intersections reported in number of vehicles,

5.4 2031 BUILD ANALYSIS (ELEMENTARY SCHOOL)

Table 5-5 summarizes the intersection LOS, delay, 95™ percentile queue lengths, and SimTraffic Max
Queue Length based on the 2031 Elementary School Build traffic volumes (shown on Figure 5-3).

The signalized intersection of Providence Road S / Church Parking Lot / Weddington Road is projected to
operate at an overall LOS E and C during the 2031 Build AM and PM peak hours, respectively. The
eastbound approach is projected to operate unacceptably during both peak hours. The westbound
approach is projected to operate unacceptably during the AM peak hour. All remaining approaches are
projected to operate at a LOS D or better. As previously stated, each intersection quadrant includes viable
businesses or developments constructed in close proximity to the roadway. Any recommended geometric
improvements would significantly impact existing area development. Because of this, no improvements
are recommended at this intersection due to the proposed development’s construction.

The signalized intersection of Providence Road S / Lenny Stadler Way / Site Access 1 is projected to
operate at an overall LOS B during both 2031 Build peak hours. All approaches are projected to operate
at a LOS C or better. Following the improvements discussed in Section 5.1 (shown in Figure 7-1), the
during the AM and PM peak hours,
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additional improvements are recommended at this intersection due to the proposed development’s
construction.

The signalized intersection of Providence Road S / Rae Road is projected to operate at an overall LOS D
and E during the 2031 Build AM and PM peak hours, respectively. The eastbound and southbound
approache