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1.0 Executive Summary

The purpose of this Transportation Impact Analysis (TIA) is to evaluate the impacts on the
surrounding fransportation infrastructure as a result of the proposed Willows at Stallings
apartment development. The objectives of the study are:

To estimate trip generation and distribution for the proposed development.
To perform vehicular, pedestrian, and bicycle operations analyses for each of the
identified study intersections.

e To determine the potential transportation impacts of the proposed development.

e To identify improvements to mitigate the proposed developments transportation impacts.

The proposed Willows at Stallings Apartments development is located on the south side of
Stevens Mill Road approximately 3,000 feet west of its intersection with Stallings Road in
Stallings, North Carolina. The £22-acre site is currently undeveloped and zoned MU-2. The site is
located within 2 Town Small Area Plan and will not be rezoned as a part of this development.
Based on the site plan provided by the applicant, the proposed development is currently
envisioned to include up to 345 mid-rise apartment units. The overall site density did not meet
North Carolina Department of Transportation’s (NCDOT’s) TIA threshold; however, it should be
noted that coordination also occurred with NCDOT staff in review of the assumptions and
methodology documented in this TIA.

For the purposes of this TIA, the development is assumed to be completed (built-out) in 2022.
Based on the provided site plan, the proposed development will construct two Private Roads
which will serve their two proposed access points, as outlined below.

e Access #1 — A full movement, unsignalized driveway connection to Public Road #1 with
indirect access to Stevens Mill Road located approximately 1,800 feet east of Mt
Harmony Church Road

e Access #2 — A full movement, unsignalized driveway connection to Public Road #2 with
indirect access to Stevens Mill Road located approximately 3,100 feet west of Stallings
Road

A TIA scoping meeting was held with the Town of Stallings and representatives of the applicant in
Stallings in June 2019, to obtain background information and to ascertain the scope and
parameters to be included in this TIA. A TIA Memorandum of Understanding (MOU) was
developed based on discussions from this meeting that documented all scoping parameters to be
used for the TIA and was reviewed and agreed upon by the Town of Stallings, NCDOT, and the
applicant. The approved MOU is included in the Appendix.

The following AM and PM peak-hour scenarios were analyzed to determine the proposed
development's transportation impacts on the surrounding network:

2019 Existing Conditions

2022 Background Condlitions
2022 Build Conditions

2027 Build Conditions +5 years

o @ o @

Based on coordination at the TIA scoping meeting, this TIA evaluates the vehicular, pedestrian,
and bicycle operations under each of the AM and PM peak-hour scenarios above for the following
study area intersections:

Willows at Stallings
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Stallings Road and Stevens Mill Road

Stallings Road and Monroe Expressway WB Ramp
Stallings Road and Monroe Expressway EB Ramp
Stallings Road and Matthews-Indian Trail Road
Stevens Mill Road and Mt. Harmony Church Road
Stevens Mill Road and Oakspring Road

Stevens Mill Road and Public Road #1

Stevens Mill Road and Public Road #2

. Public Road #1 and Access #1

10. Public Road #2 and Access #2

00 N Ay

Note 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 Protected-only left-turn phasing was used for analysis of future operations where
protected/permitted left-turn phasing exists.

e Lost time adjust was added to the yellow and all-red times provided in the existing signal
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.

Kimley-Horn was retained to determine the potential transportation impacts of this development
(in accordance with the traffic study guidelines in the NCDOT Policy on Street and Driveway
Access fo North Carolina Highways and set forth by the Town of Stallings 7T/A Ordinance) and to
identify transportation improvements that may be required to accommodate these impacts. This
report presents trip generation, distribution, vehicular and multimodal analyses, crash analyses,
and identified transportation improvements required to mitigate anticipated transportation
demands produced by the subject development.

Based on vehicular, pedestrian, and bicycle operations analyses performed at each of the
identified study intersections, along with the review of the auxiliary turn-lane warrants and crash
analyses contained herein, the following improvements are identified to mitigate the impact of the
proposed development on the surrounding transportation infrastructure;

Stallings Road and Stevens Mill Road
e Installation of a traffic signal (full signal warrant analysis may be required)
e Extension of the southbound left-turn lane to provide 225 feet of storage

Stevens Mill Road and Oakspring Road

e Construction of a northbound right-turn lane with 100 feet of storage

Stevens Mill Road and Public Road #1

e Construction of a two-lane cross-section on the northbound approach
o Construction of a westbound left-turn lane with a minimum of 50 feet of storage

Stevens Mill Road and Public Road #2

e Construction of a two-lane cross-section on the nerthbound approach
e Construction of a westbound left-turn lane with a minimum of 50 feet of storage

Willows at Stallings
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Public Road #1 and Access #1

e Construction of a single lane egress/ingress on the westbound approach with an
internal protected stem of 100 feet

Public Road #2 and Access #2

e Construction of a single lane egress/ingress on the eastbound approach with an

internal protected stem of 100 feet
e Construction of a southbound right-turn lane with a minimum of 50 feet of storage

Study Area Pedestrian and Bicycle Improvements

e Construction of a sidewalk along the frontage of the proposed site

The mitigation improvements identified within the study area are shown in Figure 1.1. The
improvements shown on this figure are subject to approval by NCDOT and the Town of Stallings.
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

Willows at Stallings
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2.0 Introduction

The proposed Willows at Stallings apartments development is located on the south side of
Stevens Mill Road approximately 3,000 feet west of its intersection with Stalings Road in
Stallings, North Carolina. The £22-acre site is currently undeveloped and zoned MU-2. The site is
located within a Town Small Area Plan and will not be rezoned as a part of this development.
Based on the site plan provided by the applicant, the proposed development is currently
envisioned to include up to 345 mid-rise apartment units. The overall site density did not meet
North Carolina Department of Transportation’s (NCDOT's) TIA threshold; however, it should be
noted that coordination also occurred with NCDOT staff in review of the assumptions and
methodology documented in this TIA.

For the purposes of this TIA, the development is assumed to be completed (built-out) in 2022.
Based on the provided site plan, the proposed development will construct two Private Roads
which will served their two proposed access points, as outlined below.

e Access #1 — A full movement, unsignalized driveway connection to Public Road #1 with
indirect access to Stevens Mill Road located approximately 1,800 feet east of Mi.
Harmony Church Road

e Access #2 — A full movement, unsignalized driveway connection to Public Road #2 with
indirect access to Stevens Mill Road located approximately 3,100 feet west of Stallings
Road

A TIA scoping meeting was held with the Town of Stallings and representatives of the applicant in
Stallings in June 2019, to obtain background information and to ascertain the scope and
parameters to be included in this TIA. A TIA Memorandum of Understanding (MOU) was
developed based on discussions from this meeting that documented all scoping parameters to be
used for the TIA and was reviewed and agreed upon by the Town of Stallings, NCDOT, and the
applicant. The approved MOU is included in the Appendix.

Kimley-Horn was retained to determine the potential transportation 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 Stallings TIA Ordinance) and to
identify transportation improvements that may be required to accommodate these impacts. This
report presents trip generation, distribution, vehicular and multimodal analyses, crash analyses,
and identified transportation improvements required to mitigate anticipated transportation
demands produced by the subject development.

Willows at Stallings
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3.0 Existing Traffic Conditions

Existing traffic conditions were coordinated with Town of Stallings and NCDOT staff and collected
through field observations, turning-movement counts, and tube counts to establish the existing
conditions baseline analysis.

3.1 STUDY AREA

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

Stallings Road and Stevens Mill Road

Stallings Road and Monroe Expressway WB Ramp
Stallings Road and Monroe Expressway EB Ramp
Stallings Road and Matthews-Indian Trail Road
Stevens Mill Road and Mt. Harmony Church Road
Stevens Mill Road and Oakspring Road

Stevens Mill Road and Public Road #1

Stevens Mill Road and Public Road #2

. Public Road #1 and Access #1

10. Public Road #2 and Access #2

©ONDO AN

Figure 3.1 shows the study area intersections and the site location, Figure 3.2 shows the
proposed site plan for the development as provided by the applicant, and Figure 3.3 shows the
existing roadway geometry at the study intersections. A full-sized site plan to scale is provided in
the Appendix.

The primary roadways in the vicinity of the site are US 74/Monroe Expressway, Stallings Road,
Stevens Mill Road, Matthews-Indian Trail Road, Mt. Harmony Church Road, and Qakspring
Road. Table 3.1 shows facility type, 2018 NCDOT average daily traffic (ADT) volumes in vehicles
per day (vpd), and speed limits, based on the NCDOT Speed Limits Map, for these study area

roadways.
Table 3.1
Study Area Roadways
Roadway Facility type ADT Speed Limit

. 72,500 W of Stallings Road 45 mph

US 74/ Monroe Expressway 6-lane divided 58,500 E of Stallings Road

; ;s 12,500 S of US 74
Il - )
Stallings Road 2-lane undivided 6,400 N of US 74 45/35 mph
: ;2 8,400 W of Stallings Road
St Mill Road 2 divided ’ 4 h/ h
evens Mill Roa ane undivide 2,900 E of Stallings Road 5 mph/35 mp

Matthews-Indian Trail Road 2-lane undivided | 2,800 W of Indian Trail Road 45/25 mph

Mt. Harmony Church Road 2-lane undivided | 1,500 N of Stevens Mill Road (2016) | 35 mph

Oakspring Road 2-lane undivided | N/A 35 mph

US 74/Monroe Expressway is a six-lane divided roadway and is classified by NCDOT as a
principal arterial with a posted speed limit of 45 miles per hour (mph). US 74 has a NCDOT 2018
ADT volume of 72,500 vpd west of Stallings Road and 58,500 vpd east of Stallings Road. Given

Willows at Stallings
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that this is a US route with control of access, there are no sidewalks and bike lanes along the
roadway in the project vicinity.

Stallings Road is a two-lane undivided roadway and is classified by NCDOT as a minor collector.
Stallings Road has a posted speed limit of 45 mph north of US 74 and a posted speed limit of 35
mph south of US 74. There is sidewalk on the east side of the roadway between US 74 and
Gribble Road. No bike lanes are present on the roadway in the project vicinity. Stallings Road has
a 2018 NCDOT ADT volume of 12,500 vpd south of US 74 and 6,400 vpd north of US 74.

Stevens Mill Road Road is a two-lane undivided NCDOT major collector with a posted speed limit
of 45 mph within the Town of Stallings and 35 mph in the vicinity of Mt. Harmony Church Road,
and a NCDOT 2018 ADT volume of 8,400 vpd west of Stallings Road and 2,900 vpd east of
Stallings Road. There is sidewalk along the south side of the roadway east of Stallings Road and
no bicycle lanes near the project vicinity. There is also a sidewalk along the north side of the
roadway along the frontage of the Matthews Charter Academy.

Matthews-Indian Trail Road is a two-lane undivided local roadway with a posted speed limit of 45
mph in the vicinity of Stallings Road. Matthews-Indian Trail Road has a NCDOT 2018 ADT
volume of 2,800 vpd east of Stallings Road. There are no sidewalks or bike lanes along the
roadway in the project vicinity.

Mt. Harmony Church Road is a two-lane undivided local roadway with a posted speed limit of 35
mph in the vicinity of Stevens Mill Road. Mt. Harmony Church Road has a NCDOT 2016 ADT
volume of 1,500 vpd north of Stevens Mill Road and 1-485. These is sidewalk along the east side
of Mt. Harmony Church Road between Stevens Mill Road and the Matthews Charter Academy
driveway.

Oakspring Road is a two-lane undivided local roadway with a posted speed limit of 35 mph in the
vicinity of Stevens Mill Road. There is no available NCDOT ADT data for this roadway. There are
no sidewalks or bike lanes along the roadway in the project vicinity.

Willows at Stallings
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3.2 EXISTING TRAFFIC VOLUME DEVELOPMENT

As a part of a traffic study previously completed for a nearby development, peak-hour intersection
turning-movement, heavy-vehicle, pedestrian, and bicycle counts were performed by Quality
Counts from 6:00 AM to 9:00 AM and from 4:00 PM to 7:00 PM on Tuesday, February 5, 2019, at
the following study intersections while local schools were in session:

Stallings Road and Stevens Mill Road

Stallings Road and Monroe Expressway WB Ramp
Stallings Road and Monroe Expressway EB Ramp
Stallings Road and Matthews-Indian Trail Road

Additionally, turning movement counts were performed by Quality Counts from 6:00 AM to 9:00
AM and from 4.00 PM to 7:00 PM on Tuesday, September 10, 2019 at the following study
intersections:

e Stevens Mill Road and Mt. Harmony Church Road
e Stevens Mill Road and Oakspring Road

Additionally, a 24-hour tube count was performed on September 10, 2019 on Stevens Mill Road
immediately west of Blackberry Lane to establish through volumes at the proposed Public Road
#1 and Public Road #2.

The peak hour at each intersection was used in the capacity analysis documented herein. Four of
the six intersections had an AM peak hour between 7:30-8:30 AM and all intersections with the
exception of Stevens Mill Road and Mt. Harmony Church Road had a PM peak hour between
5:00-6:00 PM. The peak hours for each of the intersections are shown in Table 3.2.

Table 3.2 — AM & PM Intersection Peak Hours
Intersection AM Peak Hour PM Peak Hour
1. Stallings Road and Stevens Mill Road 715 - 815 500 - 600
2. Stallings Road and Monroe Expressway WB Ramp 7:30 - 830 500 - 600
3. Stallings Road and Monroe Expressway EB Ramp 7:30 - 830 500 - 600
4. Stallings Road and Matthews-Indian Trail Road 7:30 - 830 500 - 600
5. Stevens Mill Road and Mt. Harmony Church Road 7.00 - 800 430 - 530
6. Stevens Mill Road and Oakspring Road 715 - 815 500 - 600

Volume balancing was performed along Stallings Road between the Monroe Expressway WB
Ramp and the Monroe Expressway EB Ramp. No volume balancing was performed between the
other study area intersections due to the presence of multiple commercial and residential
driveways, spacing between each of the study intersections, and the time between the count
collection dates. Peak-hour intersection turning-movement count data is provided in the
Appendix.

Figure 3.4 shows the 2019 existing AM and PM peak-hour traffic volumes.

Willows at Stallings
Transportation Impact Analysis 8



L'¢ ainbi4 uoneoo] ajg/ealy Apnys w_w>_m“MFw_n”_mmn“Mhu_%MhM~_.___ﬂMm=E._. u ._O_l— AAA >®_E _v_

Z# SS900Y PUB Z# Peoy olland "0
L# SS00Y pUE | # peoy dland -
Z# PeoY ljdnd pue peol
L# PEOY D1|gNd PUE PEOCY ||IIN SUSARIS
pecy BuudsyeQ pue peoy || SusAS]g
PEOY U2InyQ AUCULIEH “J|N PUE PEOY |[I|Al SLUBASIS
PEOY [1B]1 UBIPU|-SMAUNE|N PUE PEOY SBuljielg

6
8
L
9
‘S
b4
€
e
b

oS -

suoljoesialu| ealy Apnig -




z'¢ aanbig sisAjeuy joedw] uonejiodsues
ueld ovs . et e i UIOH «ASjwiny]

0'L-dS [—=—

om L) ~
: WIS JiHdvE)
0N 1oug
400N *Ag umesg W
Q1) Aq poubreq Aﬁ\
81022070 i i
01061 oN sloxg Pl
5 -

e I
ShOSAIH AB iv0

2w M
Bt SITMICOL
g = P ——
z D — [Ny praate Y
3] m 0 ONISYHd TVILNILOd
3 L 7 3INA3HOS NOLLONHISNOD
= =
S ORPNO DI SIIVES 9T DO RO JO %5
azanon
)] emrvs T00
—t TN §30rS £ Tmous
GRANOTY §3vas K
S TRanta S vt (1ot smens oo s ty
aRANOTY KHWe 58 (ran e thm 2
m—. O v
= g =
3 =
5 S
w arrvar
w2
e
w
FE] DI sonawossimee
g M 50m0 I A I 6L
H
| s
m AT TRITRIN .
ks Yy D w0eE
ia g L
o 3
@ m LR UE T
2 W ov oo
8 || ovemnonmmecis
AW TR0
zom
warz
BOLOGE0L0 ¥ 0IOSE0LD
, SV
dVIN ALINIDIA
D o P ——
SKCTERUON  CXCTOCTar  WINMD
50362 N AIOWD
NIV TGO BN STIY
SHINLAYL
WO DTHIOOAUVDOINYD e
N©9ls3aq OSRII OMd
02252 54 AL1ORME
NvYadn H11e v TaraeeD tora SO
DURPTERYH VD 1oVINDD
EXUNTON00 APALLYD
UFWO
L NOLLYWHOINI ._.Dﬁ._.zook




: sisA|euy joedw| uoneyodsues |
¢'¢ ainbBiy abeaue] Aempeoy Bunsixg A S C._O_.._ « >0_E_V_
joluon doyg ]
g leubig oyges) A
@ 1_.v 4 yibua abeiols ¥
a4 v OF) aue Bunsixy ¢—
Z N
PEOCY |lel] uelpul-smaynely OrL
(1 e an3o37
m 4 05
—
¢ F P oS
dwey g3 Aemssaudxg soduopy o
o
L 3
ke &
dwey gm Aemssaidxg souopy ER t - 2
05 3 o -
=] c
© = <)
=] [}
@ 2] E
o i o
5 = -
& = =
= !
S 0
8
L |+
. + ® 4
L'.+.| PEOY ||IIN SUIAIIS o Bt
-4, O ki
37vos 00e - b 521 Tt
OL LON b A 3
(=]
3]




SOWIN[OA JIed]

¥ sibi InoH-jead Bunsix3 6102

sisAjeuy joedwj uonejodsued |
sBul||els 3e smojip

WIOH «ASjuuny]

mw & leubis oyged) B
wm W\ +I803 6% jonuos doyg .
L | L» Aﬂmmw ww S3WNJOA 213Je4 L INOH-Yedd Wd (XX)
poY
SOWN|OA D13JeI L JNOH-NED
peoy |Iei] UBIPU-SMayLIe Nl () 0o 2 \ﬂ.f_ ﬁ . IOA Dljjel L INOH-)Yead INY XX
(52) 6E —» &S ango3ai
glegy |eg2
b
[=>]
m [3¢]
g
23 L (962) 252
+—{(08) 64
« W\w §oie) ip1
dwey g3 Aemssaidxg souuop
yyl
38|85
)
82| °© .
1% S
B 14
dwey gm Aemssaidx3 sosuopy (L) oze 2 ;ﬂJ S
(56) 06 —» | | 7 Z
@) o (& o
B o =
g HEE :
o = T
£ o o
g c T
£ s 5
@) w
= =8 .
ﬁ,ﬁ o™ “a < o™ =
=5 ey | e -28| tue
b L (202) b2z 2= | +—(ovl) 05 JTL|—ee
o F_.Al::stm <] _.v..ﬁ@ &e A_. .ﬁ@w
(9 ge1 1 K PEOY ||IIN SUBASIS T
w08 2 50— el SN @t ol e
- FTHF
OL 1ON (92) 692 — aT= oz [ SSg
@ o @ g
{82 et




Kimley»Horn

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 (2019) and the expected build-out years (2022, 2027), 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 future off-site developments that are not yet
fully-constructed 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 approved developments. 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 TIA MOU, based on a review of historical ADT data available for study
area roadways, a growth rate of 3.5% per year was applied to 2019 existing traffic volumes to
calculate base 2022 and 2027 background traffic volumes. Table 4.1 shows the data used to
determine the 3.5% annual growth rate, which was approved by NCDOT staff, consistent with
adjacent TIAs performed in the area.

Table 4.1 - Historical Growth
. Growth Rate
ADT Count Location 2016 2010 (between 2016 & 2010)
Stallings Road (south of US 74) 11000 9400 2.7%
Stallings Road (north of US 74) 5900 5100 2.5%
Matthews-Indian Trail Rd 5200 3500 6.8%
AVERAGE 4.0%
4.2 FUTURE OFF-SITE DEVELOPMENT TRIPS

Based on input from Town of Stallings and NCDOT staff, the Atrium Stallings approved
development is expected to impact traffic volumes within the study area and is included in the
background traffic volumes for this TIA.

Table 4.2 — Approved Developments

Development Land Use/Intensity % Build-out | TIA Included? |[Required Improvements

Atrium Stallings

160,000 SF Hospital

0 . i
60,000 SF MOB 0% Yes None in Study Area

Figure 4.1 and Figure 4.2 show the 2022 background AM and PM peak-hour traffic volumes,
respectively.

Willows at Stallings
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4.3 PLANNED TRANSPORTATION PROJECTS

Based on a review of the adopted transportation plans for the area, ten future transportation
projects have been identified within the study area, two of which are currently funded through
construction based on the current planning documents.

1. John Street/Old Monroe Road Widening (U-4714) — Funded (outside TIA study area)
2. Chestnut Lane Connector (U-5808) — Funded (outside TIA study area)

3. Enhanced Intersection at Stallings Road and Stevens Mill Road (C-5)

4. Enhanced Intersection at Stallings Road and US 74 (C-7)

5. Crossing at Stallings Rd. and Rail Road (C-13)

6. Crossing of Stallings Rd. at North Fork Creek (South branch) (C-18)

7. Stallings Rd., part 1 (4,700 sidewalk facilities) (S-5)

8. Stallings Rd., part 2 (2,100’ sidewalk facilities) (S-9)

9. Smith Farm Rd., north side (4,600" sidewalk facilities) (S-13)

10. North Fork Trail (T-3)

Note that the eight unfunded projects (Project Numbers 3-10 above) were not included in the
operations analyses discussed in Sections 6.0 and 8.0 since funding nor schedule have been
identified.

There are two funded NCDOT roadway projects near the identified study area:
e John Street/Old Monroe Road Widening (U-4714) — Qutside TIA study area

m  Widen to multi-lanes from Trade Street to Wesley Chapel-Stouts Road
(superstreet on some locations)

m  Right-of-way in fiscal year (FY) 2020-2021

m Construction in FY 2022-2025

e Chestnut Lane Connector (U-5808) — Qutside TIA study area

B Construct new roadway from Matthews-Indian Trail Road to Gribble Road
B Right-of-way in FY 2020
B Construction in FY 2021-2022

These projects fall outside the TIA study area and were therefore not included in future year
analysis.

The following projects have been identified, but are unfunded within the identified study area:
e Enhanced Intersection at Stallings Road and Stevens Mill Road (C-5)

m  Provide safe pedestrian crossing opportunities at the center of the Stallings
School Node.

m  Coordinate improvements with Stallings Elementary School and the Monroe
Bypass project.

e Enhanced Intersection at Stallings Road and US 74 (C-7)

m  Provide safe pedestrian crossing opportunities to improve the pedestrian
connection of the north and south sides of Town.
m  Coordinate improvements with Monroe Expressway project.

e Crossing at Stallings Rd. and Rail Road (C-13)

Willows at Stallings
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m  Provide a safe pedestrian crossing along Stallings Rd. to serve the primary
industrial employment destinations and adjacent businesses.
m  Coordinate improvements with Stallings Rd. widening (TIP# U-3825).

e Crossing of Stallings Rd. at North Fork Creek (South branch) (C-18)

m  Provide a safe pedestrian crossing for the North Fork Trail (project T-3) at
Stallings Road at the south end of the Stallings School Node.

e Stallings Rd., part 1 (4,700 sidewalk facilities) (S-5)

m  Connect existing sidewalk along Stallings Road south of US 74 (at project C-7),
and North Fork Trail (project T-3) to Stevens Mill Rd., along east side of Stallings
Rd. This will create a continuous sidewalk link from Stevens Mill Rd. to St Johns
Road and connect the Stallings School Node to the Downtown Node.

e Stallings Rd., part 2 (2,100 sidewalk facilities) (S-9)

m  Connect the Stallings School Node to Fairhaven Park, the North Fark Trail
(project T-3), adjacent residential areas, and the existing Stevens Mill sidewalk.

e Smith Farm Rd., north side (4,600 sidewalk facilities) (S-13)

m  Provide pedestrian link from sidewalk at Stallings Rd. to Town limit near
Matthews-Indian Trail Rd. with the goal of connecting to Indian Trail sidewalk
system.

e North Fork Trail (T-3)

m  Connect the Stallings School Node to residential neighborhoods and Fairhaven
Park, existing sidewalks, and areas south of US 74

Willows at Stallings
Transportation Impact Analysis 15
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5.0 Site Traffic Volume Development

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

5.1 SITE ACCESS

Based on the provided site plan, the proposed development will construct two Private Roads
which will serve their two proposed access points, as outlined below.

e Access #1 — A full movement, unsignalized driveway connection to Public Road #1 with
indirect access to Stevens Mill Road located approximately 1,800 feet east of Mt
Harmoeny Church Road

e Access #2 — A full movement, unsignalized driveway connection to Public Road #2 with
indirect access to Stevens Mill Road located approximately 3,100 feet west of Stallings
Road

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, 10th Edition)
for all land uses.

Based on the most recent site plan, provided by the applicant, the proposed development is
envisioned to included up to 345 apartment style dwelling units.

Table 5.1 summarizes the projected trip generation for the proposed development. During a
typical weekday, the proposed development has the potential to generate 115 and 145 net new
external trips during the AM and PM peak hours, respectively.

Table 5.1 - Trip Generation

AM Peak Hour PM Peak Hour

Land Use Intensity | Daily
Total | In | Out | Total | In | Out

Multifamily Housing Mid-Rise
[ITE 221] 345 DU (1879 | 115 (30| 85 | 145 |88 | 57

Net New External Trips 1,879 | 115 | 30| 85 145 | 88 | 57

Willows at Stallings
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5.3 SITE TRAFFIC DISTRIBUTION

The proposed development's trips were assigned to the surrounding network based on existing
peak-hour turning movements, surrounding land uses, and population densities in the area. The
site traffic distribution was reviewed and approved as part of the TIA MOU by the Town of
Stallings, NCDOT, and the applicant:

15% to/from the north along Mt. Harmony Church Road
10% to/from the north along Stallings Road

5% to/from the east along Stevens Mill Road

5% to/from the south along Oakspring Road

25% to/from the west on Monroe Expressway

25% to/from the east on Monroe Expressway

5% tof/from the east along Matthews-Indian Trail Road
10% toffrom the south along Stallings Road

These distributions are also detailed in Figure 5.1

5.4 2022 BUILD-OUT TRAFFIC

The 2022 build-out traffic volumes include the 2022 background traffic volumes and site traffic
volumes. Figures 5.2 - 5.3 show the projected 2022 build-out traffic volumes for the AM and PM
peak-hours.

5.5 2027 BUILD-OUT TRAFFIC

As required by the Town of Stallings 7/A Ordinance, an analysis scenario of five years after the
build-out year was performed. The 2027 build-out traffic volumes include the assignment of the
proposed site traffic generation added to the 2027 base background traffic volumes. Figure 5.4
shows the projected 2027 build-out traffic volumes for the AM and PM peak-hours.

Intersection volume development worksheets are provided in the Appendix.

Willows at Stallings
Transportation Impact Analysis 19



LG ainbig4

juswubissy pue uonnquisiq Jijel| s)g

sisAjeuy j2edw| uojeodsuea |
sBuijjels je smo|Ipm

UJOH «Adjuny)

(%S )

A7vIs
Ol 1ON

eubigoiyes B

3 Jojuon doig (]
=
| uonnauIsia duselL as (%XX)
ﬂl [e['ELEN]
%S = “ q peoy |iel] uelpul-smayne
e
- | 22
wm — 5
2 )
%52
bLv
IS .ﬂ,f_ ;_, dwey g3 Aemssaidxg aoiuop
2 e 6
& W @
| [ 28
“( S
%S¢ 7§ a r- dwey gm Aemssaidxg aoluopy
R
32
S=
i i)
- | 1,
@ 3 ‘ﬂ_ 3 1 m
ﬂ =1 ..M_ I =
o o n.m_ ! £
S £ ol Q! | =
i3 I 5! m" ] O
- f= )
g @ S 41IS e g
= B (%09) o
& : _ 2
X FElEl e e SR e S e ey q
3 . " _.v. CHSSINY 4 ssa0oy .“ 4| ..”m
T (%0%) 3 1 5 =
IR 1y =
o & L (%ge) - I e
® = (%01) aaq o o e g5 1
L (%) R 555 K, 555
I ° L (%01) £ %S BE 1 Loy
) @ — % ._.ﬂ < L @ (%00 JL @ PYIPS
%G —» @ PEOY [N SUBAIS o604 %0¢ %) | N
%01 — r %0E —» (%8) —» ’ =




O w
E =
|_
&
= a &, g
58 § 5 e
B x 14 -
-~ m m &
:% = w =
52| Lo = > <
| L] Fr0@Ea 3 2 5
Oakspring Road A @ =
B [+H) - 0
t g g 3
Ly w A =
85, S 8 k-
S & 5
38 =
288 15 FIE
Sy iy I
o m o oo ——
son | tos)mes v 858| 4
280 (0) [98] N85 v | T720072)
J] L ‘_3261(3; Eifl j ESL, 23243 | Lasoye)  F T +—497 91500
l._?_: Stallings Road l g § 479 (0) [479] &—548 (5) [553] l N 103 (0) [103]
281 0 281 @ 1 290 (54 3241 —1" 106 (21) (1274 t 1204 (12414 “tp
0y LY 137 @0) [158] o, | 391 (13) (404]— | LI 454 (9) (463 —| L & 5
1ad (0}3“221 833 B33 41w |82
B | zez e S
588 oy °23
= 833
— - —m
w
9
o~
~©
g o
il t o (47) 147) — 0(0)[0]
l FO0@& 4 Public Road #2 FoOpo
..____________“T‘_;""'_‘_ E
~ 0(0)[0]— .
f ™ lo(18) [18]—*. gof ]
=i i R :
o = =y L
35 joEs
w o
. '
5| © 1 8
= 1o
g ne
= Q
s =
a (Vg
Q
d>: I~
n B
- 1o
8 =i i
" & 19
X, TS
r-.g e =
N o L0(25) [25] %g : t 0 (0) [0]
| B poome < L»éq—o(c') 0]
P o123 publicRoad g
- 0 (0) [0]— 5 é
z |25 s 3
e ) 2 S
Esx |5 o
——g |° = = —
e85 |“Lasous G5 §5 %
4_‘]”"1 <— 101 (0) [101] Q2 F££5
l ® 7O Mt. Harmony Church Road 4 a2 3 8 (77
1 o= o
129 (5) [134] 7 6._'T e S ; 22 &
68 (0) [68] — | e pg 865 @b
1BOMeq | S22 PPy
~o o ° 33 5. el

Figure 5.2

2022 Build-out AM Peak-Hour
Traffic Volumes

Willows at Stallings
Transportation Impact Analysis

Kimley»Horn




Figure 5.3

O w
-
5o
z20 =% ol s
Z_ : : s
Bl 24 14 =
o 1) m o
:g = 1] =
S| Lesoes > = g
| Lf Fre@nze 3 = 5
o Oakspring Road ‘é’ @ :En
T 5 e 3
- i i =
52 @ & 8
28 o 2 =
88 5 &
35 _ = =
T 28§ ° o
2.18.2 q == o
gz | L Se=2 ot = =
S35 | oBo O 25w N-o| Leoeo
j’ v L 1205(2} [;201 T L e e ize t 108 (0) (108] J i T:_ <+—510 (9) [519]
1.1: (58) [ ]StallingsRoad l & 519 (0) [519] g&—szsﬁs)[fsas} l N §32(0[32]
262 (23) [285] — [ 108 (13) [121] 88 (3) [91]
286 (0) (286] -1 *‘llf 141 (14) [155] 4 [ 310 (9) [319] —» *llf 513(6}[519]—"111-—’-’
158 (0) [158] — | E 57 922 3pBOpEEo |SBT
12(9)[2111 oy N o 3 S5=
-&a geeg =)
— u<.0no (%51—
g~ 223 &
_ o
=)
e
85
i o
o | L
7o Loenpy «— 0(0) [0]
V5 Fo@B publicRoad#2 - 0(0) 0]
@------ T o@po—T —:I -r’
ir loEa) 53 @ LT
@ = B 0,
2 = =5
g ly S o
~o 13 =
:: 18
I e
T 18
] 1<
4
= Q
= =
0 (Vg]
Qo
2 Iz
. e
¥ 5 8
Lo St
) S i
o e
-4 Loanpn oo | Lomo
l 0@ [6] < '-».+—0(0)[01 .
? """ 0 (@) 951 Public Road #1 g ||
r 0 (0) [0]— 5 8
32 B E
£5 =
= T g =
ZEE |w | 2
&= |= ql = _
388 [Tt eoopeo Gl €3 T
J7 L] 1020002 als ., £ D
| @ F3o@ Mt. Harmony Church Road 48288 g @
f o 3 ]
105 (13) (118 ®,1 é 2 % g %
VORI | 5= LMK @ah F
1(0) [1]—* S —
Sh XRROB
o
. I

2022 Build-out PM Peak-Hour
Traffic Volumes

Willows at Stallings
Transportation Impact Analysis

Kimley»Horn




¥'G aunbi4

SaWIN|oA diyjed]
inoH-qead jno-pjing 2Lz0z

sisAjeuy joedw) uoejiodsues |
sBuij|els Je smojjipm

UIOH «ASjwiny]

S leubis oygel &
oo™
el oJquon do
sE&| Leense lojuoj dois @
J L |+—fen ez SaWN|OA 91yl ) INOH-yead Wd (XX)
ﬁqﬁauz SAWN|OA Dlyel] INOH-ead Y XX
peoy |led] uelpuj-smaypep (68) 06 1 - a r eTEGEY,
g)es— | zam
s |25F
o2
~| 3
@
o
Iy o) we
o «—(GEL) OFL
ﬁ §{(£0€) 002
dwey g3 Aemssaldxg soauopy . ~—
==
g2 loa
bod B3
nm | 2
S ” ﬂ | ‘ 3
L I oy
ﬁ g, b ko] m
47 sal SO c
dwey gm femssaldxg aosuoly (621) zez q i cgi " t©o = [~
oo |
witamdl | Ll 6o d]s 5
o T |82 il ¢ SS900yY L# SS822y ing >
: b o @ ETT a)g MR __. o : 5
e e|5" dm: - o r._ﬁ m
g ) Snea €)ve- N L1 !
= c o __AU o e = =
0] = = ha= S
£ I S [i n-
o @ g5 I
= 55 | I =
Sk 82 = 3 M °2
= g oo s =a 1 g | S8F ?Mrwm
% & “IR |e—Usl)pe 44 + Qo 4 T —Wy
o _|v. L (oo 19¢ o ﬁ _|v. ) 6e rv& ¥z Jd L ! (B) e - ﬁ L Il CARR:
+—(g55) 162 e +—(122) 6} ®—302) 0z1 o-®
(ve) o2y (as1) 6z .J f ) o1 4 PEOHINNSUSRAS (97 4 @it ¢ 1
FIVOS - (192) 209 — wz—| s eRkase—r (09) 29z —> We—| zz=
OL 10N o re— | 22 o ue [EI-
28 8%




Kimley»Horn

6.0 Vehicular Capacity Analysis

Based on the requirements set forth by the Town of Stallings T/A Ordinance and in accordance
with the traffic study guidelines in the NCDOT Policy on Street and Driveway Access to North
Carolina Highways, vehicular capacity analyses were performed at the study area intersections
for the AM and PM peak-hour scenarios.

Vehicular capacity analyses were performed for the AM and PM peak hours using the Synchro
Version 10 software to determine the operating characteristics at the signalized and stop-
controlled intersections of the adjacent street network and to evaluate the impacts of the
proposed development. 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 methodolegies contained in the Highway Capacity Manual (HCM) to
determine the operating characteristics of an intersection.

The HCM 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 and is
reported for 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. Itis 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, the AM and PM peak periods. One or more movements at
an intersection may experience a low level-of-service, while the intersection as a whole may
operate acceptably.

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

Willows at Stallings
Transportation Impact Analysis 24



Kimley»Horn

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

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

Vehicular LOS Control Delay Thresholds for
Signalized Intersections

Level-of-Service | Average Control Delay per Vehicle [sec/veh]
A <10
B >10-20
C >20-35
D >35-55
E >55-80
F > 80

NCDOT staff provided the signal geometric plans for the signalized study area intersections,
which were used in the development of the existing conditions Synchro network. The cycle length
and splits were optimized given the timing inputs in the existing conditions network and in
accordance with NCDOT Congestion Management guidelines.

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 Protected-only left-turn phasing was used for analysis of future operations where
protected/permitted left-turn phasing exists.

e Lost time adjust was added to the yellow and all-red times provided in the existing signal
plans to maintain at 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.

Splits were optimized under background conditions at Old Monroe Road and Stallings
Road/Potter Road due to the protected-only phasing that was modeled. Signal plans for the study
area intersections are included in the Appendix.

Peak-hour factors (PHFs) were taken directly from the count data for the existing conditions
scenario. A PHF of 0.9 was assumed for all future scenarios.

Heavy vehicle percentages were taken directly from field observations, subject to a 2% minimum.

Willows at Stallings
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Mitigation for vehicular traffic impacts caused by the proposed development were noted and
identified based on Town of Stallings and NCDOT mitigation requirements. When determining
the proposed development’s vehicular traffic impact to the study area intersections, the build-out
conditions were compared to the background conditions for each analysis scenario.

NCDOT Mitigation Requirements
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 base network conditions to project
conditions:
e the total average delay at an intersection or individual approach increases by 25% or
greater, while maintaining the same level of service
e the Level of Service degrades by at least one level,
or Level of Service is ‘F."

Town of Stallings Mitigation Requirements
Based on the Town of Stallings T/IA Ordinance, “the applicant shall be required to identify
mitigation improvements to the transportation network if at least one of the following conditions
exists when comparing the multimodal operations of future year background conditions to future
year build-out conditions:
a) the total average delay at an intersection or individual approach increases by 25% or
greater, while maintaining the same LOS,
b) the LOS degrades by at least one level,
c) orthe LOS is “D" or below the LOS threshold dictated by the zoning (as outlined in Table
6.0-C) in the background conditions and the proposed project shows a nagative impact
on the intersection or approach”

Table 6.0-C — LOS Thresholds
Zeiiiig Vehicular LOS | Bike/Ped LOS
Threshold Threshold

AG, CIV C E
SFR, MFT, VSR, IND D D
TC, MU, C-74, CP-485, CZ, CUP E C
Within a Small Area Plan Boundary E C
All Other D D

Capacity analysis reports generated by Synchro Version 10 software are included in the
Appendix. Additionally, queuing and blocking reports generated by the SimTraffic
microsimulation model are included in the Appendix.

Pedestrian and bicycle operations analyses is later discussed in Section 8.0.
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6.1 STALLINGS ROAD AND STEVENS MILL ROAD

Table 6.1 summarizes the LOS, control delay, and 95" percentile queue lengths at the
unsignalized, all-way stop intersection of Stallings Road and Stevens Mill Road.

Table 6.1 - Stallings Road and Stevens Mill Road
Conditi Me EB WB NB SB Intersection
a e
Hon sur EBLTR | WBLT | WBR | NBL | NBTR | SBL | SBTR | LOS(Delay)
AM Peak Hour
I— LOS (Delay) c{17.1) E(42.9) c{2Ly E{37.1)
SimTrafficMaxQ | 67 90 | 118 29 | 109 147 | 112
LOS (Delay} C{19.3) F(77.3) D(26.4) F{52.7)
2022 Background
ACEOUNG TG TrafficMaxQ | 104' | 184" | 161’ 57 | 194 | 246 | 154
h022 Build-oue  [L2{Delay) D (27.5) F(89.2) D(28.0) F(617)
SimTraffic Max Q 136' 222 l 250' 249' I 350' 500 | 392
2022 Build-out Ivp |-23{Delay) B(18.5) c(35.0) B (12.6) C(29.9) C(27.8)
SimTrafficMaxQ | 121' w57 | 1sr 26 | 105 154' | 89
2027 Build-out  feooADelay) €(308) E(73.3) B (15.2) E(63.8) E(58.2)
SimTraffic Max Q 185 #392' 221 33' 148" #290' 125'
PM Peak Hour
o LOS (Delay) c(17.7) C{15.7) D(315) C(19.1) -
2019 Exist
RIS SimTrafficMaxQ | 60 72 | 70 @ | 1710 | ur | ss
LOS (Delay) C(19.7) C(16.3) E (49.5) C(24.2) 5
2022 Background
SCKBIOUNG g i TrafficMaxQ | 119 s¢ | 88 250 | 288’ 171 | 86
] LOS (Delay) D (26.1) c(18.4) F(58.1) D(28.7) -
2 Build-out
Az Builgiqa SimTrafficMaxQ | 167 155 | 54 250 | 343 | 250 | 364
2022 Build-out Ivp |23 (Delay) €(22.2) €(27.0) B (10.7) c(22.1) B(19.2)
SimTrafficMaxQ | 150 #154' | 57 31 | 159 #2200 | 61
—— LOS (Delay) c(28.) E{62.9) B (11.8) D (46.8) D{35.2)
SimTraffic Max Q 199 #239" 75' 35' 221' #330 78
Existing/Background Storage - - 300' 150' - 150"

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

Per the Town of Stallings mitigation thresholds, the mitigation threshold for vehicular LOS at this
intersection is LOS E, since it falls within the Stallings Elementary School small area plan. Per
NCDOT mitigation thresholds, the mitigation threshold for vehicular LOS at this intersection is

LOS D.

Under 2022 background conditions, in the AM peak hour, the westbound and southbound
approaches are expected to operate at LOS F. In the PM peak hour, the nerthbound approach is
expected to operate at LOS E.

With the addition of site traffic, the failing approaches are expected to continue to fail with
increases in delay. Further, the eastbound approach is expected to drop one level of service in
both peak hours and the northbound and southbound approaches are expected to drop one level
of service in the PM peak hour.

To mitigate these drops in delay, the addition of turn lanes was considered. However, given that
the northbound, southbound, and westbound approaches already have turn lanes, additional turn
lanes could create a safety concern at this intersection. Further, some approaches would require
dual turn lanes to mitigate site impact which would not be able to operate under stop-control

conditions.
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6.1 STALLINGS ROAD AND STEVENS MILL ROAD

Table 6.1 summarizes the LOS, control delay, and 95" percentile queue lengths at the
unsignalized, all-way stop intersection of Stallings Road and Stevens Mill Road.

Table 6.1 - Stallings Road and Stevens Mill Road
. EB WB NB SB Intersection
Condition Measure
EBLTR | WBLT | WBR NBL | NBTR | sBL SBTR | LOS {Delay)
AM Peak Hour
o LOS (Delay) C(17.2) E(42.9) C(21.3) E(37.1)
20laRdsting SimTraffic MaxQ | 67 20 | 116 29 | 109 17 | 112
h022 Background |-2310¢1ay) c(19.3) F(77.3) D (26.4) F(52.7) -
SimTraffic MaxQ | 104' 184 | 161 52 | 194 245 | 154
. LOS (Delay) D (27.5) F(89.2) D (28.0) F(61.7)
2022Bulld-out G icMaxa ] 136 | 222 | 250 245 | 350 | 250 | 392
2022 Build-out Imp [FOS(Delay) BORS) €(35.0 B(12.6) C(29.9) C(27.8)
simTrafficMaxQ | 121 | #s7 | 151 26 | 105 154 | 89
I—— LOS (Delay) C(30.8) E(73.3) B(15.2) E (68.8) E(58.2)
simTrafficMaxQ | 185 | #392' [ 221° 33 148 | #200 [ 125
PM Peak Hour
| ; : { ;
s LOS (Delay) c(17.7) C(15.7) D (31.5) C(19.1)
simTrafficMaxQ | 60’ 77 | 70 a8 | 1w 111 | 85
LOS (Delay) (19.7) C(16.3) E (49.5) C(24.2) -
2022 Background
ACKEIOUNT g TrafficMaxQ | 119° sy | sg 0 | 288 | 171 | se
; LOS {Delay) D (26.1) C{18.4) F(58.1) D(28.7) -
2022 Build-out
urie-ou SimTraffic MaxQ | 167 155 | & 250 | 343 | 250 | 364
b2z Buitd-pit e 125 (Delay] C(222) C(27.0) B(10.7) c{22.1) B(19.2)
SimTrafficMaxQ | 150' #s4' | 57 31 | 159 #220 | er
_ LOS (Delay) c(287) E{62.9) B(11.8) D(46.8) D (35.2)
2027 Build-out
ure-od SimTrafficMaxQ | 199 | #239' | 75 35° 21 | #330 | 78
Existing/Background Storage - - 300" 150' - 150' 5

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

Per the Town of Stallings mitigation thresholds, the mitigation threshold for vehicular LOS at this
intersection is LOS E, since it falls within the Stallings Elementary School small area plan. Per
NCDOT mitigation thresholds, the mitigation threshold for vehicular LOS at this intersection is
LOSD.

Under 2022 background conditions, in the AM peak hour, the westbound and southbound
approaches are expected to operate at LOS F. In the PM peak hour, the northbound approach is
expected to operate at LOS E.

With the addition of site traffic, the failing approaches are expected to continue to fail with
increases in delay. Further, the eastbound approach is expected to drop one level of service in
both peak hours and the northbound and southbound approaches are expected to drop one level
of service in the PM peak hour.

To mitigate these drops in delay, the addition of turn lanes was considered. However, given that
the northbound, southbound, and westbound approaches already have turn lanes, additional turn
lanes could create a safety concern at this intersection. Further, some approaches would require
dual turn lanes to mitigate site impact which would not be able to operate under stop-control
conditions.

Willows at Stallings
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As an alternative to turn lanes, to mitigate the site impacts, the following mitigation is
recommended at this intersection:

e Installation of a traffic signal

e Extension of the southbound left-turn lane to provide 225 feet of storage

This intersection is expected to meet signal warrants in both peak hours under background and
build-out conditions. It should be noted that NCDOT may require a full, thirteen-hour signal
warrant analysis be performed at this intersection prior to installation of a traffic signal.

The addition of a traffic signal at this location is consistent with the Stallings Elementary School
small area plan. This improvement would also provide safe pedestrian crossings to and from the
elementary school.

Turn lane additions and modifications have been recommended at this intersection by adjacent
developments. Further coordination with the Town and NCDOT relative to these overlapping
requirements may be needed.

Willows at Stallings
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STALLINGS ROAD AND MONROE EXPRESSWAY WB RAMP

Table 6.2 summarizes the LOS, control delay, and 95™ percentile queue lengths at the signalized
intersection of Stallings Road and Monroe Expressway WB Ramp.

Table 6.2 - Stallings Road and Monroe Expressway WB Ramp
- w8 NB SB Intersection
Condition Measure
WBL | WBT [ WBR NBL | NBTR [ SBTR |LOS (Delay)
AM Peak Hour
; : ; c(34.
—— LOS (Delay) E (56.9) C (20.5) C(34.6) (34.1)
Synchro9sthQ | 159 [ 1211 [ 149 395" | 7 180’
LOS (Delay) D (49.7) B (13.9) D(40.5) | c(3L4)
2022
Background g rehoostha | 245 | 120 | - g | & 115'
N LOS (Delay) D (49.2) B (13.5) D(41.4) | C(3L7)
Synchro95th Q | 245" [ 123 | - 177 | & 130'
. LOS (Delay) D (51.0) C(25.2) D(43.7) | D(37.8)
Synchro 95th Q 275" 144 - m211' m5' 150
PM Peak Hour
N LOS (Delay) E (58.4) B (19.4) D(35.6) | C(32.0)
2019 Exist
HISHNE Synchrogstha | 145 [ 132 [ 139 A 193'
LOS (Delay) D (52.1) B (14.7) D(37.6) | C(28.8)
2022Background: o rnostna | 198 [ 127 | - w07 | s 111"
; LOS (Delay) D (52.8) B (14.5) D(38.2) | C(29.2)
2022 Build-out
urid-ou Synchro9sthQ | 158 | 1390 | - w04 [ & 120
; LOS (Delay) D (54.5) €(29.0) D(40.2) | D(37.6)
2027 Build-out
urid-ou Synchro95thQ | 226' | 161" [ - m239 | m7 138’

m Volume for 95th percentile queue is metered by upstream signal

Per the Town of Stallings mitigation thresholds, the mitigation threshold for vehicular LOS at this
intersection is LOS E, since it falls within the Monroe Bypass Corridor small area plan. Per
NCDOT mitigation thresholds, the mitigation threshold for vehicular LOS at this intersection is

LOSD.

Under 2022 background conditions, the overall intersection is projected to operate at LOS C in
both peak hours, with all approaches operating at LOS D or better. With the addition of site traffic,
the overall intersection and its approaches are expected to continue to operate acceptably with
no changes in LOS. Since the overall intersection operates under capacity and the delay is
expected to increase minimally, no improvements are recommended at this intersection for
capacity purposes.

Willows at Stallings
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STALLINGS ROAD AND MONROE EXPRESSWAY EB RAMP

Table 6.3 summarizes the LOS, control delay, and 95" percentile queue lengths at the
unsignalized intersection of Stallings Road and Monroe Expressway EB Ramp.

Table 6.3 - Stallings Road and Monroe Expressway EB Ramp
Intersection
Condition Measure 2 L1 =L L
EBL | EBTR | NBTR SBL SBT | LOS (Delay)
AM Peak Hour
el LOS (Delay) D(41.2) C(33.9) A(7.4) C(29.8)
g Syncho 95thQ | 1450 [ 138 266' 93 | 15
LOS (Delay) D (42.9) D (41.3) A (3.8) C(31.3)
2022Background o0 oostha | - | 280 172 3 [ s
—— LOS (Delay) D (43.1) D (41.9) A (4.0) C(31.2)
Synchro 95th Q - | 285 173' 37 | v
. LOS (Delay) D (48.1) D (46.3) A (4.4) C(34.9)
2027 Build-out
dre-od Synchro 95th Q - | 343 200" 54' 20
PM Peak Hour
o LOS (Delay) D (39.0) D(37.1) A (9.0) C(31.9)
2019 Existin
e Syncho osthQ | 198 [ 156 | 208 [ 95 [ 23
LOS (Delay) D (40.5) D (38.9) A (4.4) C(3L7)
2022 Background  fo o 05th G I 202" 9 | @
. LOS (Delay) D (40.3) D(39.7) A (4.6) C(31.9)
2022 Build-out
i Syncho95thQ | - | 358 205’ s [ 7
. LOS (Delay) D (44.5) D (44.8) A (5.0) D (35.5)
Id-
2027Bulld-out  Isvnchoostha |- | aaz | 235 | 68 | 17

Per the Town of Stallings mitigation thresholds, the mitigation threshold for vehicular LOS at this
intersection is LOS E, since it falls within the Monroe Bypass Corridor small area plan. Per
NCDOT mitigation thresholds, the mitigation threshold for vehicular LOS at this intersection is

LOSD.

Under 2022 background conditions, the overall intersection is projected to operate at LOS C in
both peak-hours, with all approaches operating at LOS D or better. With the addition of site traffic,
the overall intersection and its approaches are expected to continue to operate acceptably with
no changes in LOS. Since the overall intersection operates under capacity and the delay is
expected to increase minimally, no improvements are recommended at this intersection for

capacity purposes.
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6.4 STALLINGS ROAD AND MATTHEWS-INDIAN TRAIL ROAD

Table 6.4 summarizes the LOS, control delay, and 95" percentile queue lengths at the signalized
intersection of Stallings Road and Matthews-Indian Trail Road.

Table 6.4 - Stallings Road and Matthews-Indian Trail Road
Conditi M EB W8 NB SB Intersection
ERAINED EaRlE EBL | EBTR | WBL | WBTR | NBL | NBTR | SBL | SBTR | LOS (Delay)
AM Peak Hour
N LOS (Delay) B(14.4) B(16.7) A(9.1) (8.3) B(10.3)
2019 Existing - I - T
syncho9stha | 13 | 36 8 | s 35 | 161 3 [ ws
2022 Backaroung  1L05.(Dela) B(17.9) c(217) A (10.0) A(8.7) B(11.8)
B Synchoostha | 187 | 48 5 | 77 g | 23 sa | 167
] LOS (Delay) B(18.0) C(22.0) B{10.0) A(8.8) B (11.9)
1d-
AR Syncho95th@ | 18 | 48 6 | 79 39 | 216 56 | 171
. LOS (Delay) €(20.6) C (27.6) B(15.2) B (13.9) B{16.9)
d-
(A BRI Synchro95thQ | 200 | 55 54 %0 56 288 | #1200 | 221
PM Peak Hour
_— LOS (Delay) B(16.5) B{16.3) A(9.8) A(9.2) B(1L.6)
€ SynchogsthQ | 190 [ o9 | & 13 | 1sg 29 [ 165
LOS (Delay) B(18.8) B (18.5) A(9.5) A(9.2) B(11.8)
2022 Background
ACKErOUNT Isynchoostha | 240 | 107 g | 99 15 | 208 8 | 197
_ LOS (Delay) B(19.0) B(18.9) A(9.6) A(9.3) B(11.9)
Id-
W2Build-out o reestha | 24 | 108 59 | 103 15 | 213 20 [ 200
— LOS (Delay) C223) ca1e) B(10.8) 8106 B (13.6)
Synchro95thQ | 28 | 135 69 | 124 18 | 276 55 | 258

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

Per the Town of Stallings mitigation thresholds, the mitigation threshold for vehicular LOS at this
intersection is LOS E, since it falls within the Monroe Bypass Corridor small area plan. Per
NCDOT mitigation thresholds, the mitigation threshold for vehicular LOS at this intersection is
LOS D.

Under 2022 background conditions, in both peak hours, the overall intersection is expected to
operate at LOS B and each approach is expected to operate at LOS C or better. With the addition
of site traffic, in the AM peak-hour, the northbound approach is projected to drop from LOS A to
LOS B, however the increase in delay is expected to be less than 0.1 seconds.

Since the overall intersection operates under capacity and the delay is expected to increase
minimally, no improvements are recommended at this intersection for capacity purposes.

Willows at Stallings
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STEVENS MILL ROAD AND MT. HARMONY CHURCH

Table 6.5 summarizes the LOS, control delay, and 95" percentile queue lengths at the

unsignalized intersection of Stevens Mill Road and Mt. Harmony Church Road.

Table 6.5 - Stevens Mill Road and Mt. Harmony Church Road

N EB WB NB sB
Condition Measure
EBLTR | WBL | WBTR | NBLTR | SBL SBTR

AM Peak Hour

o LOS (Delay) D (25.6) B (14.2) A (0.6) A (4.9)
4623 Existing Synchro95thQ | 20 19 | 3 1 1" | o

LOS (Delay) E (35.0) € (15.9) A (0.6) A (5.0)

2022 Background  [eo o Tosha [ 29 %6 | 69 1 13 | o

, LOS (Delay) E(37.2) C(16.2) A (0.6) A (5.0)
2022 Build-out Synchro95thQ | 31" % | 73 T 9w | o

. LOS (Delay) F (91.4) C(21.6) A (0.7) A(5.2)
2027Build-out 50 hogstha | ea a7 17 v 17 0
PM Peak Hour

. LOS (Delay) B (13.0) B (11.3) A (0.5) A (5.4)
2019 Existing Synchro 95th Q g 3 I = T = | 0

LOS (Delay) B (13.0) A (10.0) A(0.2) A (5.6)

2022 Background Synchro 95th Q a7 1 I o 0 7 I o

. LOS (Delay) B (13.5) A (10.0) A(0.2) A (5.8)
2022 Build-out Synchro 95th Q 7 T | o 0 g I 0

. LOS (Delay) C(16.0) B (10.1) A(0.2) A (6.0)
2027 Build-out Synchro 95th Q 5 7 | 7 0 0 | o

This intersection falls outside of the Town of Stallings. Per NCDOT mitigation thresholds,

mitigation threshold for vehicular LOS at this intersection is LOS D.

the

Under 2022 background conditions, the eastbound stop-controlled approach is projected to
operate at LOS E with long delays during the AM peak hour.

With the addition of site traffic, the eastbound stop-controlled approach is expected to continue to
operate at LOS E with slight increases in delay in the AM peak hour (2.2 seconds). This approach
is projected to have 12 vehicles in the AM peak hour and 17 vehicles in the PM peak hour, with
no site trips added. Due to the low projected increase in delays and the low volumes on this
approach, no improvements are recommended at this intersection for capacity purposes.

Willows at Stallings
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6.6 STEVENS MILL ROAD AND OAKSPRING ROAD

Table 6.6 summarizes the LOS, control delay, and 95" percentile queue lengths at the
unsignalized intersection of Stevens Mill Road and Oakspring Road.

Table 6.6 - Stevens Mill Road and Oakspring Road
. EB WB NB
Condition Measure
EBTR WBLT NBLR NBR
AM Peak Hour
. LOS (Delay) A (0.0) A (4.4) F (563.2)
2019 EXIStlng SyﬂChl’O 05th Q o 17' 585' | _
LOS (Delay) A (0.0) A (5.4) F (Err)
2022 Background Synchro 95th Q 0' 21' Err [ -
. LOS (Delay) A(0.0) | A(5.49) F (Err)
2022 Build-out Synchro 95th Q 0 21 Err I -
. LOS (Delay) A (0.0) A (5.8) F (Err)
2022 Build-out IMP 1o or g = - i | &
; LOS (Delay) A(0.0) | A(5.4) F (Err)
2027 Build-out Synchro 95th Q 0 35 = Err
PM Peak Hour
L LOS (Delay) A(0.0) | A(3.2) F (58.7)
2019 Existing Synchro 95th Q 0 g 191" | _
LOS (Delay) A(0.0) | A(3.3) F (66.4)
2022 Background Synchro 5th Q 0 g 183' l _
. LOS (Delay) A (0.0) A(3.3) F (72.6)
2022 Build-out Synchro 95th Q o 5 196 | .
. LOS (Delay) A(0.0) | A(3.3) E (40.2)
2022 Build-outIMP re0 ol ostha | o g 127 | 127
. LOS (Delay) A(0.0) | A(4.5) F (280.1)
2027 Build-out Synchro95thQ | o' 13 4229 | 429

Per the Town of Stallings mitigation thresholds, the mitigation threshold for vehicular LOS at this
intersection is LOS E, since it falls within the Stallings Elementary School small area plan. Per
NCDOT mitigation thresholds, the mitigation threshold for vehicular LOS at this intersection is
LOSD.

Under 2022 background conditions, the northbound stop-controlled approach is projected to
operate at LOS F with long delays and queues during both peak hours.

With the addition of site traffic, the northbound stop-controlled approach is expected to continue
to operate at LOS F with increases in delay in both peak-hours. To mitigate this increase in delay,

the following improvement is recommended:
e Construction of a nerthbound right-turn lane with 100 feet of storage

With this improvement in place, the northbound stop-controlled approach is expected to operate
with less delay than the background condition.

Willows at Stallings
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6.7 STEVENS MILL ROAD AND PUBLIC ROAD #1

Table 6.7 summarizes the LOS, control delay, and 95" percentile queue lengths at the proposed
full-movement intersection of Stevens Mill Road and Public Road #1.

Table 6.7 - Stevens Mill Road and Public Road 1

Condition Measure = L Ll
EBTR WBLT NBLR

AM Peak Hour

. LOS (Delay) A(0.0) | A(0.4) | A(9.7)
PIRE B psoit Synchro 95th Q 0 1 4

. LOS (Delay) A (0.0) A(0.3) | B(10.0)
2027 Build-out Synchro 95th Q o T 7
PM Peak Hour

. LOS (Delay) A(0.0) | A(27) | A(9.8)
2022 Build-out Synchro 95th Q o > >

. LOS (Delay) A (0.0) A(2.5) | B(10.0)
2027 Build-out Synchro 95th Q 0 o 3

Per the Town of Stallings mitigation thresholds, the mitigation threshold for vehicular LOS at this
intersection is LOS E, since it is zoned MU-2. Per NCDOT mitigation thresholds, the mitigation
threshold for vehicular LOS at this intersection is LOS D.

Based on the site plan shown in Figure 3.2, the northbound lane was assumed to include a
single lane. The northbound stop-controlled approach of this intersection is expected to operate
with short delays and queues under build-out conditions; therefore, no mitigation is identified for
this proposed public road for capacity purposes.
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6.8 STEVENS MILL ROAD AND PUBLIC ROAD #2

Table 6.8 summarizes the LOS, control delay, and 95" percentile queue lengths at the proposed
full-movement intersection of Stevens Mill Road and Public Road #2.

Table 6.8 - Stevens Mill Road and Public Road 2
Condition Measure ES L Ll
EBTR WBLT NBLR

AM Peak Hour

. LOS (Delay) A(0.0) | A(0.6) | A(9.6)
MRz Geaiit Synchro 95th Q 0 1 5

. LOS (Delay) A (0.0) A (0.6) A (9.8)
2027 Build-out Synchro 95th Q o T o
PM Peak Hour

. LOS (Delay) A(0.0) | A(3.3) | A(9.7)
2022 Build-out Synchro 95th Q o 3 7

) LOS (Delay) A (0.0) A(3.1) | A(10.0)
2027 Build-out Synchro 95th Q 5 3 7

Per the Town of Stallings mitigation thresholds, the mitigation threshold for vehicular LOS at this
intersection is LOS E, since it is zoned MU-2. Per NCDOT mitigation thresholds, the mitigation
threshold for vehicular LOS at this intersection is LOS D.

Based on the site plan shown in Figure 3.2, the northbound lane was assumed to include a
single lane. The northbound stop-controlled approach of this intersection is expected to operate
with short delays and queues under build-out conditions; therefore, no mitigation is identified for
this proposed public road for capacity purposes.
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6.9 PUBLIC ROAD #1 AND ACCESS #1

Table 6.9 summarizes the LOS, control delay, and 95" percentile queue lengths at the proposed
full-movement intersection of Public Road #1 and Access #1.

Table 6.9 - Public Road 1 and Access 1

: WB NB SB
Condition Measure
WBLR NBTR SBTL
AM Peak Hour
. LOS (Delay) A (8.4) A (0.0) A(7.2)
2022 Build-out Synchro 95th Q 3 0 7
. LOS (Delay) A(84) | A(0.O) | A(7.2)
2027 Bl-pmt Synchro 95th Q 3 0 1'
PM Peak Hour
i LOS (Delay) A(8.4) | A(0.0) | A(7.3)
eliazculca Synchro 95th Q 2 0 7
. LOS (Delay) A(8.4) A (0.0) A(7.3)
2z Build-aut Synchro 95th Q 2 0 2

Per the Town of Stallings mitigation thresholds, the mitigation threshold for vehicular LOS at this
intersection is LOS E, since it is zoned MU-2. Per NCDOT mitigation thresholds, the mitigation
threshold for vehicular LOS at this intersection is LOS D.

Based on the site plan shown in Figure 3.2, the westbound egress lane was assumed to include
a single lane. The westbound stop-controlled approach of this intersection is expected to operate
with short delays and queues under build-out conditions; therefore, no mitigation is identified for
this proposed access for capacity purposes.

Minimal queueing is expected on the westbound approach; therefore, a minimum internal
protected stem of 100 feet is recommended.

Willows at Stallings
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6.10 PUBLIC ROAD #2 AND ACCESS #2

Table 6.10 summarizes the LOS, control delay, and 95" percentie queue lengths at the
proposed full-movement intersection of Public Road #2 and Access #2.

Table 6.10 - Public Road 2 and Access 2

i EB NB SB
Condition Measure
EBLR NBLT SBTR
AM Peak Hour
5 LOS (Delay) A(8.8) A (0.0) A (0.0)
2022 Build-out Synchro 95th Q m o o
Y LOS (Delay) A (8.8) A (0.0) A (0.0)
RUZ# Ul -t Synchro 95th Q 4 0 0’
PM Peak Hour
. LOS (Delay) A(8.8) A (0.0) A (0.0)
B .
2022 Build-out Synchro 95th Q 3 0 0
. LOS (Delay) A(8.8) | A(0.0) | A{0.0)
20R7BIAIE-BIX Synchro 95th Q 3 0 0

Per the Town of Stallings mitigation thresholds, the mitigation threshold for vehicular LOS at this
intersection is LOS E, since it is zoned MU-2. Per NCDOT mitigation thresholds, the mitigation
threshold for vehicular LOS at this intersection is LOS D.

Based on the site plan shown in Figure 3.2, the eastbound egress lane was assumed to include
a single lane. The eastbound stop-controlled approach of this intersection is expected to operate
with short delays and queues under build-out conditions; therefore, no mitigation is identified for
this proposed access for capacity purposes.

Minimal gqueueing is expected on the easthound approach; therefore, a minimum internal
protected stem of 100 feet is recommended.
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7.0 Auxiliary Turn Lane Warrants

Warrants for additional turn-lane improvements for unsignalized intersections 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, included in the Appendix.

The following auxiliary turn lanes are warranted under background and build-out conditions:

Background

Stevens Mill Road and Mt. Harmony Church Road
e Northbound right-turn lane with 50 feet of storage
e Southbound left-turn lane with 100 feet of storage

Stevens Mill Road and Oakspring Road
e Eastbound right-turn lane with 200 feet of storage

o Westbound left-turn lane with 150 feet of storage

Build-Out

Stevens Mill Road and Mt. Harmony Church Road
e Northbound right-turn lane with 50 feet of storage
e Southbound left-turn lane with 100 feet of storage

Since these turn lanes are warranted in the background conditions, no auxiliary turn lanes are
recommended at this intersection.

Stevens Mill Road and Oakspring Road
e Eastbound right-turn lane with 200 feet of storage
e Westbound left-turn lane with 150 feet of storage

Since these turn lanes are warranted in the background conditions, no auxiliary turn lanes are
recommended at this intersection.

Stevens Mill Road and Public Road #1
e Westbound left-turn lane with 50 feet of storage

Stevens Mill Road and Public Road #2
e Westbound left-turn lane with 50 feet of storage

Public Road #2 and Access #2
e Southbound right-turn lane with 50 feet of storage

A minimum right-turn storage length of 100 feet and a minimum left-turn storage length of 150
feet may be required for auxiliary turn lanes. Minimum warranted turn lanes are reported in this
TIS and associated mitigation laneage figures. Final required turn lane lengths should be
confirmed with Town and NCDOT staff.
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8.0 Pedestrian and Bicycle Operations Analysis

In addition to vehicular capacity analyses, the Town of Stallings also requires non-vehicular
operations analyses, including pedestrian and bicycle analyses, to allow for the safe and
convenient travel for all transportation modes.

Pedestrian Operations Analysis

The Highway Capacity Manual 6" Edition was used to evaluate the pedestrian LOS at the study
intersections. The HCM provides methodology for calculating the pedestrian LOS for TWSC
intersections and signalized intersections based on geometric data, demand data and signal
control data including, but not limited to:

Number of lanes on the major street
Crossing distance

Traffic volumes

Motorist yielding rates to pedestrians
Cycle length

Walk time

Presence of pedestrian phase

® ¢ ¢ o o o o

It should be noted that pedestrian delay and LOS calculation methodology for TWSC
intersections in the HCM only applies to the major street, free-flow crossings. It is stated in the
HCM that "approaches where conflicting traffic is stop-controlled are assumed to result in
negligible delay for pedestrians, as vehicles are required to stop and wait for conflicting vehicle
and pedestrian traffic before proceeding.”

Tables 8.0-A and 8.0-B list the pedestrian LOS thresholds published in the HCM for unsignalized
and signalized intersections, respectively.

Table 8.0-A
Pedestrian LOS Thresholds for
Unsignalized Intersections
Average Control Delay (seconds

per pedestrian)
0-5
5-10
10-20
20-30
30-45
> 45

Level-of-Service

mmo|O|m| P
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Table 8.0-B
Pedestrian LOS Thresholds for
Signalized Intersections
Level-of-Service LOS Score
A <1.50
B >1.50-2.50
C >2.,50-3.50
D
E

> 3.50-4.50
>4.50-550
F >5.50

The pedestrian LOS calculation worksheets are included in the Appendix.

Table 8.1 summarizes the LOS and control delay (seconds per pedestrian) at the study area
intersections for each of the analysis scenarios. The LOS and delay are reported for pedestrians
crossing the free-flow approaches only at the TWSC intersections and reported for all approaches
at signalized intersections.

Table 8.1 - Pedestrian Operations
Condition [Peak Hou] EB [ WB | NB [ SB
1 - Stallings Road and Stevens Mill Road (No Pedestrian LOS for All-Way Stop)
2 - Stallings Road and Monroe Expressway WB Ramp
AM C(264) | B(239) | C(2.5 | B(2.02)
PM C(265) | B(244) | c(2.8) | B(2.01)
AM C(322) | C(2.72) | B (2.02) | B (2.07)
PM_ JC@E1N | C76) | C2.9) | B(2.04
AM C(3.23) | C(2.74) | C (2.85) | B (2.07)
PM | C(3.18) | C(2.78) | C(2.94) | B (2.05)
AM C(3.29) | C(@277) | C(3.06) | B (2.11)
PM | C(325|C(82)| C@3.15 | B(2.08)
3 - Stallings Road and Monroe Expressway EB Ramp
AM B (2.32) | C(2.61) | B (2.03) | B (1.85)
PM | B(233)| C@71) | B(208) | B(1.91)
AM C(269) | C(3.11) | B(2.13) | B (1.93)
PM C(269) | C(3.22) | B(2.15) | B (1.97)
AM C((2.69 | C(3.13) | B(2.13) | B (1.97)
PM | C(2.7) | €(3:27) | B(2.16) | B (1.99)
AM C(2.73) | C (3.21) | B (2.15) | B (2.03)
PM | C(274) | C(3.36) | B(2.17) | B/(2.05)
4 - Stallings Road and Matthews-ndian Trail Road
AM B (2.36) | B(2.27) | B (2.26) | B (2.07)
PM | B(235) | B(2.31) | B(2.16) | B (2.06)
AM B(2.47) | B(2.36) | B (2.29) | B (2.18)
PM B (2.49) WA) B(2.19) | B (2.14)
AM B(2.47) | B(2.37) | B (2.29) | B (2.18)

2019 Existing

2022 Background

2022 Build

2027 Build+5

2019 Existing

2022 Background

2022 Build

2027 Build+5

2019 Existing

2022 Background

ke Bull PM | B(2.49) | B (2.41) | B(2.19) | B (2.15)

. AM B (2.57) | B (2.45) | B(2.34) | B (2.23)

2er Bl M | B(259) | B@51) [ B@23) | BE2)
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5 - Mt Harmony Church Rd and Stevens Mill Road

2019 Existing ﬁl\l\fl _ : gggg ggéﬁ;
2022 Background gm : : : g gggg gggg
e
—— e L es e

6 - Oakspring and Stevens Mill Road

AM D (20.1) | D/(20.1) T z
PM C (17.5) | C (17.5) = z
AM D (25.0) | D (25.0) L z
PM D@16 | D@16) | - =
AM D(25.3) | D (25.3) z -
PM ' D(220) | D@220)| - s
AM D(25.3) | D (25.3) z z
PM D@o|D2o| - | -
AM E(36.2) | E (36.2) - -
PM E(308) | E@08) | - | -

2019 Existing

2022 Background

2022 Build

2022 Build Improved

2027 Build+5

7 - Public Road 1 and Stevens Mill Rd

AM C (16.0) | C (16.0) z -
PM_ | B@3 | B@E3 | - e
AM C (19.1) | C (19.1) z =
PM co9g |cdo®)| - | -
AM C(19.7) | C (19.7) T 2
PM_Jcaia |cata) | - 2
AM D (26.1) | D (26.1) E -

T PM Clas)y|ic sy e

2019 Existing

2022 Background

2022 Build

2027 Build+5

8 - Public Road 2 and Stevens Mill Rd

AM | C(16.0) | C(16.0) - z
PM | B(93 | BO3 | - -
AM C(19.1) | C (19.1) T 2
PM [ C(109) | C(09)| - 7
AM D (22.5) | D (22.5) B -
PM_ [ C(41) | Ca41) 2 z
AM D (29.6) | D (29.6) = 8
PM c{zs) |Czs | - =z

2019 Existing

2022 Background

2022 Build

2027 Build+5

9 - Public Road 1 and Access 1

2019 Existing 2m T : : ﬁ:gg; 2((83;
2022 Background gm : : : i :Egg; ::gg;
2022 Build 2:2 _ = = 2{88 --2 :g:g;
2027 Build+5 2m 2 g:g; 2 g:g))
10 - Public Road 2 and Access 2

2019 Existing Q:: : : ﬁigg; 2 Egg;
2022 Background ]}:m : : : :gg)) 2 2{013;
R B R
2027 Build+5 ﬁ:ﬁ : : 2 ggg; : Egg;
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As shown in Table 8.1, the following intersections do not warrant mitigation based on Town of
Stallings pedestrian mitigation thresholds:

e Stallings Road and Stevens Mill Road (No pedestrian LOS reported for all-way stop
control)

Stallings Road and Monroe Expressway WB Ramp

Stallings Road and Monroe Expressway EB Ramp

Stallings Road and Matthews-Indian Trail Road

Stevens Mill Road and Mt. Harmony Church Road

Stevens Mill Road and Oakspring Road

Stevens Mill Road and Public Road #1

Public Road #1 and Access #1

Public Road #2 and Access #2

At the intersections of Stevens Mill Road and Public Road #2, the eastbound and westbound
approaches are expected to operate at LOS C in the background condition. With the addition of
site traffic, the LOS is projected to drop to LOS D. The pedestrian mitigation threshold at this
intersection is LOS C.

To mitigate these increased pedestrian delays, the following pedestrian improvements should be
implemented, consistent with the current Town pedestrian plan:

e Construction of a sidewalk along the frontage of the proposed site

Bicycle Operations Analysis

The HCM does not provide methodology to analyze the operations of bicyclists at unsignalized
intersections. As shown in the approved MOU, the Charlotte Department of Transportations’
(CDOT) Bicycle LOS Worksheet was used to determine the bicycle levels-of-service. The CDOT
Bicycle LOS Worksheet assesses bicyclists’ comfort based on geometric and traffic signal
features including, but not limited to:

Number of lanes crossed

Presence of conflicting turning movements

Presence of bike lanes

Left-turn phase treatment (permitted green, protected green, leading green)

Intersection features are assigned points, as identified by CDOT in the worksheet. LOS for each
approach is calculated based on the accumulation of points for each geometric and traffic signal
feature identified in the worksheet. A higher number of points correlates to a better LOS. The
LOS thresholds for CDOT's Bicycle LOS Worksheet are shown in Table 8.2.

Willows at Stallings
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Table 8.2
Bicycle LOS Thresholds

Level-of-Service Points

A 93+

B 74— 92

C 55-73

D 37-54

E 19— 36

F 0-18

CDOT’s Bicycle LOS Worksheet was originally developed to assess the operations of bicycles at
signalized intersections. Based on review of the inputs related to traffic signals, the worksheet
was used to evaluate bicycle LOS at unsignalized intersections in this study using the following
assumptions to better reflect unsignalized operations:

e Opposing vehicle left-turns were permitted (made on Green Ball only)
e Right-turn-on-red was permitted

Table 8.3 summarizes the LOS for bicyclists at the study area intersections. CDOT's Bicycle
LOS Worksheet does not take into account demand volumes; therefore, the bicycle LOS does not
adjust or differ between AM and PM peak hours, nor does it differ for future-year scenarios unless
the intersection laneage is modified. The bicycle LOS calculation worksheets are included in the

Appendix.
Table 8.3 - Bicycle Operations

Condition Condition EB WB NB SB Intersection
1. Stallings Road and Existing, Background, & Build | E (25) | E (25) E (25) | E (25) E (25)
Stevens Mill Road Build Improved F0) | F(10) | F(10) | F(10) F (10)
2. Stallings Rd at Existing - D({45) | C(60) | E(25) D (43)
Monroe Expresswa ,
WB Ramp e y Background & Build - |E+@5) | c60) |E@25 | D-(40)
3. Stallings Rd at Existing D (45) - D (50) | C (60) E+ (35)
Monroe Expresswa .
EB Ramp P y Background & Build E+(35)| - D(50) |C(60)| E(32)
4, Stallings Rd at
Matthews-Indian Trail All Scenarios F (5) E (30) | E(30) | E(30) E (30)
Rd
5. Mt Harmony Church
Rd and Stevens Mill All Scenarios D45 | D45) | E(30) | E(30) D-(38)
Road
6. Oakspring Rd and : i
Stevens Mill Road All Scenarios F (5) D- (40) | D (50) E (32)
7. Public Road 1 and ;
Stevens Mill Road Build F (5) D- (40) | C+ (70) - D-(38)
8. Public Road 2 and ;
Stevens Mill Road Build F (5) D- (40) | C+ (70) - D-(38)
9. Public Road 1 and '
Access 1 Build - C+(70) | D(50) | B (85) C (68)
10. Public Road 2 and :
Access 2 Build C+ (70) - B (85) | D (50) C (68)

Table 8.3 shows that all intersections are projected to operate in the LOS C to LOS F range
under all analysis scenarios. The poor LOS along Stallings Road, Matthews-Indian Trail Road,

Willows at Stallings
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and Oakspring Road is primarily attributed to speeds greater than 30 mph, lack of bicycle facilities
and bicyclist conflicts with left- and right-turning vehicular movements. It should be noted that
based on existing counts, very few bicyclists currently navigate routes through the study area
intersections.

8.1 TRANSIT FACILITIES

There are currently no transit stops in the proximity of the study area.

Willows at Stallings
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9.0 Crash Data Analysis

Crash data was obtained at the study intersections for crashes that occurred between August 1,
2016 and July 31, 2019. Over this three-year period, 120 total crashes were reported at the
existing study intersections. The summaries below only reflect crashes reported at the existing
study intersections. The breakdown of crashes at these study intersections by severity, frequency
and crash type are shown in the tables below.

Fatal Crashes

Class A :

ClassB °

ClassC =
Property Damage Only 101
Total =

Table 9.1 above displays the total number of crashes by severity type from most to least severe.
As shown, there were no fatal crashes reported and 11% of the crashes involved injury or
possible injury at the study intersections over the past three years. The crash types are defined
as follows:

e Class A - crashes where serious injury is suspected and can include significant loss of
blood or broken bones.

e Class B - crashes where minor injury is suspected, such as bruises or minor cuts.

e Class C - crashes wherein possible injuries occur, which are injuries reported by the
person or indicated by his/her behavior, but no wounds or injuries are physically present,
such as limping or complaint of neck pain.

e Property Damage Only (PDO) — crashes where no injury is reported.

Stallings Road and Stevens Mill Road 58.63
Stallings Road and US 74 100.20
Stallings Road and Matthews-Indian Trail Road 103.88
Stevens Mill Road and Mt. Harmony Church Road 110.80
Stevens Mill Road and Oakspring Road 125.57
Average 98.81

Table 9.2 shows the crash rates at the study area intersections resulted in a weighted average
crash rate of 98.81 crashes per 100 million entering vehicles (MEV), with the highest rate
occurring at the signalized intersection of Stevens Mill Road and Oakspring Road. There have
been 11 reported crashes over this three-year period at this intersection.
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Table 9.3 — Crash Type Summary

Stallings Road and Stevens Mill Road * Stevens Mill Road
Matthews-Indian — and Mt:Harmony = and Oakspring
TrailRoad | = - Church Road Road

Stallings Road and Stallings Road and
Stevens.MillRoad” ' US74

lAngle 3 11 11 3 1
\Animal 0 0 1 0 0
0 2 0 0 0

Left-Turn, Different Roadways 1 0 o] 1 0
Left-Turn, Same Roadway 1] 2 0 0 s}
Ran off Road - Straight 0 0 0 0 6
Ran off Road - Left 0 s} C ] 1
Ran off Road - Right 1 0 0 0 0
Rear End, Slow or Stop 0 50 5 0 2
Right-Turn, Same Roadway 5} 0 1 0 0
Sideswipe, Same Direction 1 13 D 0 0
Opposite Direction 1 1 1 0 1

Total 7 79 19 4 11

The most common crash types reported at the study area intersections were rear-end collisions
caused by slowing or stopping vehicles (48%) and angle crashes (24%). These types of crashes
are often associated with increased congestion at both signalized and unsignalized intersections.
As shown in Table 9.3, rear-end collisions occurred at three of the five existing study area
intersections and angle collisions occurred at all five of the existing study area intersections.

Crash data provided by NCDOT is included in the Appendix.
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10.0 Identified Mitigation Improvements

Based on the vehicular, pedestrian, and bicycle operations analyses performed at each of the
identified study intersections, along with review of the auxiliary turn-lane warrants and crash
analyses contained herein, the following improvements are identified to mitigate the impact of the
proposed development on the surrounding transportation infrastructure:

Stallings Road and Stevens Mill Road
e |Installation of a traffic signal (full signal warrant analysis may be required)
e Extension of the southbound left-turn lane to provide 225 feet of storage

Stevens Mill Road and Oakspring Road

e Construction of a northbound right-turn lane with 100 feet of storage

Stevens Mill Road and Public Road #1

e Construction of a two-lane cross-section on the northbound approach
e Construction of a westbound left-turn lane with a minimum of 50 feet of storage

Stevens Mill Road and Public Road #2

e Construction of a two-lane cross-section on the northbound approach
e Construction of a westbound left-turn lane with a minimum of 50 feet of storage

Public Road #1 and Access #1

e Construction of a single lane egress/ingress on the westbound approach with an
internal protected stem of 100 feet

Public Road #2 and Access #2

e Construction of a single lane egress/ingress on the eastbound approach with an
internal protected stem of 100 feet
e Construction of a southbound right-turn lane with a minimum of 50 feet of storage

Study Area Pedestrian and Bicycle Improvements

e Construction of a sidewalk along the frontage of the proposed site

The mitigation improvements identified within the study area are shown in Figure 10.1. The
improvements shown on this figure are subject to approval by NCDOT and the Town of Stallings.
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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