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REVISED TRAFFIC IMPACT ANALYSIS
POOLE AND SMITHFIELD
KNIGHTDALE, NORTH CAROLINA

EXECUTIVE SUMMARY

1. Development Overview
A revised Traffic Impact Analysis (TIA) was conducted for the proposed Poole and Smithfield
development in accordance with the Knightdale (Town) Unified Development Ordinance (UDO)
and North Carolina Department of Transportation (NCDOT) capacity analysis guidelines. The
proposed development is to be located north of Poole Road and along both sides of Smithfield
Road in Knightdale, North Carolina. Access to the site is proposed via two (2) full-movement
driveways along Poole Road and via two (2) full movement driveways, three (3) right-in/right-
out driveways, and one (1) full movement intersection along Smithfield Road. The previous TIA
was updated with revised land uses and densities to reflect the current anticipated build out of
the development. The previous TIA report included the following site uses:

e Phase 1: 187 townhomes and 47 single family homes

e Phase 2: 308 single family homes and 85 townhomes in addition to Phase 1

e Full Build Out: 306 apartments, 355 single-family homes, 373 townhomes, and 250,000

s.f. of retail land use

The revised site plan includes similar uses and densities as the previous TIA. The proposed
development is anticipated to be completed in 2031. Prior to full build-out, the proposed
development is expected to have two interim phases. It should be noted that Phase 1a and Phase
1b are anticipated to be completed in 2025 and Phase 2 is anticipated to be completed in 2028. The

following land uses are proposed for each phase of the development:

Phase 1a:
e 47 single-family homes
e 187 townhomes

Phase 1b:

e 150,000 square feet (s.f.) mini warehouse (in addition to Phase 1a)
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Phase 2:

Full Build

It should be noted that the Town of Knightdale (Town) requires a no-build/build analysis year
one (1) year beyond the anticipated build-out year and a future analysis year ten (10) years
beyond the anticipated build-out year for the proposed development; therefore, the analysis
years considered for this study under full-build conditions are 2032 and 2041. An additional
analysis scenario will be included in the study to analyze improvements associated with STIP I-

6007. The study analyzes traffic conditions during the weekday AM and PM peak hours for the

10,000 s.f. fire and rescue station (in addition to Phase 1a)
22,000 s.f. general office (in addition to Phase 1a)
28,900 s.f. strip retail plaza (in addition to Phase 1a)

293 single-family homes (in addition to Phase 1)

85 townhomes (in addition to Phase 1)

A maximum of 340 single-family homes

A maximum of 393 townhomes

A maximum of 427 apartments

A maximum of 150,000 s.f. mini warehouse

A maximum of 10,000 s.f. fire and rescue station
A maximum of 40,500 s.f. general office

A maximum of 90,100 s.f. strip retail plaza

following scenarios:

2022 Existing Traffic Conditions

2025+1 No-Build Traffic Conditions

2028+1 No-Build Traffic Conditions

2031+1 No-Build Traffic Conditions

2025+1 Build Traffic Conditions - Phase 1a
2025+1 Build Traffic Conditions - Phase 1b
2028+1 Build Traffic Conditions - Phase 2
2031+1 Build Traffic Conditions - Full Build
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2031+10 Future Traffic Conditions - Per Town UDO
2045 Future Traffic Conditions - (with STIP I-6007 Improvements)

2. Existing Traffic Conditions

The study area for the TIA was determined through coordination with the Town and NCDOT

and consists of the following existing intersections:

Poole Road and Smithfield Road

Smithfield Road and Sandy Run

Smithfield Road and I-87 (US 64 / US 264) Eastbound Ramps
Smithfield Road and I-87 (US 64 / US 264) Westbound Ramps
Smithfield Road and Major Slade Road

Poole Road and Major Slade Road

Poole Road and Bethlehem Road

Existing peak hour traffic volumes were determined based on traffic counts conducted at the

study intersections listed below, in January, March, and September of 2022 during a typical

weekday AM (7:00 AM - 9:00 AM) and PM (4:00 PM - 6:00 PM) peak periods while schools were

in session for in-person learning;:

Poole Road and Smithfield Road

Smithfield Road and Sandy Run

Smithfield Road and I-87 (US 64 / US 264) Eastbound Ramps
Smithfield Road and I-87 (US 64 / US 264) Westbound Ramps
Smithfield Road and Major Slade Road

Poole Road and Major Slade Road

Poole Road and Bethlehem Road

Weekday AM and PM traffic volumes were balanced between study intersections, where

appropriate.

3. Site Trip Generation

Phase 1a of the proposed development is expected to consist of 187 townhomes and 47 single

family homes. Phase 1b of the proposed development is expected to consist of 150,000 s.f. of mini-
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warehouse land use, 10,000 s.f. of fire and rescue land use, 22,000 s.f. of general office land use,

and 28,900 s.f. of strip retail plaza land use. Phase 2 is expected to consist of 293 single family

homes and 85 townhomes, in addition to Phase 1b. The proposed development at full build out is

expected to add 427 apartments, 121 townhomes, 61,200 s.f. of retail land use, and 18,500 s.f. of

general office land use in addition to Phase 1a, Phase 1b, and Phase 2 for a maximum of 427

apartments, 340 single-family homes, 393 townhomes, 150,000 s.f. of mini-warehouse land use,

10,000 s.f. of fire and rescue station land use, 40,500 s.f. of general office land use, and 90,100 s.f.

of shopping plaza land use. Average weekday daily, AM peak hour, and PM peak hour trips for

the proposed development were estimated using methodology contained within the ITE Trip

Generation Manual, 11.1 Edition. Refer to Table E-1-E-4 for a detailed breakdown of the buildout

site trip generation for Phase 1a, Phase 1b, Phase 2, and Full Build, respectively.

Table E-1: Trip Generation Summary - Phase 1a

Land Use Daily AM Peak Hour PM Peak Hour
(ITE Code) Intensity Traffic Trips (vph) Trips (vph)
(vpd) Enter Exit Enter Exit

Single-Family Homes 47 units 504 9 28 31 18
(210)

Single-Family Attached Housing 187 units 1374 ” 69 64 m
(215)

Phase 1a Total 1,878 37 92 92 65
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Table E-2: Trip Generation Summary - Phase 1a +1b

Land Use Daily AM Peak Hour PM Peak Hour
(ITE Code) Intensity Traffic Trips (vph) Trips (vph)
(vpd) Enter Exit Enter Exit
Mini-Warehouse 150 k.s.f 218 14 13 14 13
(151)
Single-Family Homes 47 units 504 9 28 31 18
(210)
Single-Family (‘g‘ltga)Ched Housing 187 units | 1,374 23 69 64 44
Fire and Rescue Station - " .
(575) 10 k.s.f. 50 1 4 1 4
General Office
(710) 22 k.s.f. 311 40 6 8 39
Strip Retail Plaza
(822) 28.9 k.s.f. 1,449 35 23 83 82
Phase 1b Total Trips 3,906 122 143 201 200
Internal Capture
(5% AM, 4% PM) N 7 8 N
Total External Trips 116 136 193 192
Pass-by Trips
(Strip Retail Plaza: 34% PM) - B 27 27
Total Primary Trips 116 136 166 165

*Due to limited data in the ITE Manual, weekday AM peak hour trips were assumed to be equal to the number of

weekday PM peak hour trips.
** Due to limited data in the ITE Manual, weekday daily trips were determined assuming that the weekday PM peak

hour accounts for 10% of the daily volume.
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Table E-3: Trip Generation Summary - Phase 1 + 2

Land U Daily AM Peak Hour PM Peak Hour
(I'?'E Cocslz) Intensity Traffic Trips (vph) Trips (vph)
(vpd) Enter Exit Enter Exit
Mini-Warehouse 150 k.s.f 218 14 13 14 13
(151)
Smgle'FEg)y Homes 340 units | 3,111 57 170 198 116
Single-Family (‘glt;‘;Ched Housing 272 units | 2,022 34 102 94 65
Fire and Rescue Station - " .
(575) 10 k.s.f. 50 1 4 1 4
General Office
(710) 22 k.s.f. 311 40 6 8 39
Strip Retail Plaza
(822) 28.9 k.s.f. 1,449 35 23 83 82
Phase 2 Total Trips 7,161 181 318 398 319
Internal Capture
(4% AM, 4% PM) i e
Total External Trips 174 308 382 306
Pass-by Trips
(Strip Retail Plaza: 34% PM) B N -24 24
Total Primary Trips 174 308 355 279

*Due to limited data in the ITE Manual, weekday AM peak hour trips were assumed to be equal to the number of
weekday PM peak hour trips.

** Due to limited data in the ITE Manual, weekday daily trips were determined assuming that the weekday PM peak
hour accounts for 10% of the daily volume.
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Table E-4: Trip Generation Summary - Full Build

Land Use Daily AM Peak Hour PM Peak Hour
(ITE Code) Intensity Traffic Trips (vph) Trips (vph)
(vpd) Enter Exit Enter Exit
Mml"(/‘ll;‘;house 150 k.s.f 218 14 13 14 13
Smgle'F'gl‘g)y Homes 340 units 3,111 57 170 198 116
Single-Family (‘gltg‘;Ched Housing 393 units | 2,944 50 149 | 137 95
MUItlfanzgzyO)Low'Rlse 427 units 2,812 37 118 129 75
Fire and l((;;;;le Station 10 kst 50 1% 4+ 1 4
Ge“e(;allo())fﬁce 405 k.s.f. 529 68 9 13 65
Sh"plz’érz‘%maza 90.1 ks f. 6,084 97 59 229 239
Full Build Total Trips 15,748 324 522 721 607
Internal Capture
(3% AML 3% PM) -10 16 22 -18
Total External Trips 314 506 699 589
Pass-by Trips
(Strip Retail Plaza: 34% PM) ~ ~ 7 7
Total Primary Trips 314 506 622 512

*Due to limited data in the ITE Manual, weekday AM peak hour trips were assumed to be equal to the number of
weekday PM peak hour trips.

** Due to limited data in the ITE Manual, weekday daily trips were determined assuming that the weekday PM peak
hour accounts for 10% of the daily volume.

4. Future Traffic Conditions
Through coordination with the Town and NCDOT, it was determined that an annual growth rate
of 3% would be used to generate 2026/2029/2032 projected weekday AM and PM peak hour
traffic volumes. The following adjacent developments were identified to be considered under
future conditions:

e Baker Roofing

e Poole Road Assemblage
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5. Capacity Analysis Summary
The analysis considered weekday AM and PM peak hour traffic for 2022 existing,
2026/2029/2032 no-build, 2026/2029/2032 build, and 2041 future traffic conditions. Refer to

Section 8 of the TIA for the capacity analysis summary performed at each study intersection.

6. Recommendations

Based on the findings of this study, specific geometric and traffic control improvements have
been identified at study intersections. The improvements are summarized below and are

illustrated in Figure E-1.

Background Improvements by Adjacent Developments

The following improvements have been committed to by the Baker Roofing HQ development.

Smithfield Road and I-87 (US 64 / 264) Westbound Ramps

¢ Extend the exclusive southbound right-turn lane to have full storage.
e Restripe the northbound left-through lane to provide an additional left-turn lane.
e Construct a northbound through lane with a minimum of 250 feet of storage and

appropriate deceleration and taper length.

The following improvements have been committed to by the Poole Road Assemblage

development.

Smithfield Road and Poole Road

e Construct a channelized westbound right-turn lane that operates under yield control

with a minimum of 100 feet of storage and appropriate deceleration and taper length.

e Coordinate with NCDOT to develop a signal modification plan for the intersection.

Improvements by NCDOT STIP I-6007
STIP 1-6007 is expected to convert the I-87 (US 64 / 264) interchange at Smithfield Road to a

diverging diamond interchange.
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Improvements by NCDOT STIP HL-0031
STIP HL-0031 is expected to improve the intersection of Poole Road and Smithfield Road by

adding exclusive turn lanes on every approach.

Recommended Improvements by Developer
Poole Road and Smithfield Road

e DProvide an exclusive southbound right-turn lane with a minimum of 325 feet of
storage and appropriate deceleration and taper length. [Phase 2]

e Extend the southbound left-turn lane storage to a minimum of 325 feet with
appropriate deceleration and taper length. [Full Build]

e Extend the northbound left-turn lane storage to a minimum of 425 feet with
appropriate deceleration and taper length. [Full Build]

e Extend the eastbound left-turn lane storage to a minimum of 425 feet with
appropriate deceleration and taper length. [Full Build]

e Extend the westbound left-turn lane storage to a minimum of 375 feet with
appropriate deceleration and taper length. [Full Build]

e Extend the westbound right-turn lane storage to a minimum of 225 feet with

appropriate deceleration and taper length. [Full Build]

Smithfield Road and Major Slade Road

e Provide an exclusive southbound right-turn lane with a minimum of 100 feet of

storage and appropriate deceleration and taper length. [Phase 2]

Poole Road and Major Slade Road

e Provide an exclusive northbound right-turn lane with a minimum of 100 feet of

storage and appropriate deceleration and taper length. [Full Build]

Smithfield Road and Site Access A

The proposed development is expected to provide approximately 0.6 miles of widening along its

frontage on either side of Smithfield Road to construct a portion of the planned four-lane divided

section.
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Construct eastbound approach with one (1) ingress lane and two (2) egress lanes
striped as one left-turn lane and one right-turn lane. [Phase 1a]

Provide an exclusive northbound left-turn lane with a minimum of 300 feet of
storage and appropriate taper. [Phase 1b]

Provide an exclusive southbound right-turn lane with a minimum of 100 feet of
storage and appropriate taper. [Phase 1b]

Monitor intersection for signalization and install traffic signal when warranted.

[Full Build]

Smithfield Road and Site Access B / Site Access F

The proposed development is expected to provide approximately 0.6 miles of widening along its

frontage on either side of Smithfield Road to construct a portion of the planned four-lane divided

section.

Construct eastbound approach with one (1) ingress lane and two (2) egress lanes
striped as one shared left-through turn lane and one right-turn. [Phase 2]

Provide an exclusive northbound left-turn lane with a minimum of 125 feet of
storage and appropriate taper. [Phase 2]

Provide an exclusive southbound right-turn lane with a minimum of 75 feet of
storage and appropriate taper. [Phase 2]

Construct westbound approach with one (1) ingress lane and two (1) egress lanes
striped as one (1) shared left-thru lane and one (1) right-turn lane. [Full Build]
Provide an exclusive southbound left-turn lane with a minimum of 200 feet of
storage and appropriate taper. [Full Build]

Monitor intersection for signalization and install traffic signal when warranted.

[Full Build]

Poole Road and Site Access C

Construct southbound approach with one (1) ingress lane and two (2) egress lanes
striped as a separate left turn lane and right turn lane. [Phase 2]

Provide an exclusive eastbound left-turn lane with a minimum of 50 feet of storage
and appropriate taper. [Phase 2]

Provide stop-control for the southbound approach [Phase 2]
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Smithfield Road and Site Access D

The proposed development is expected to provide approximately 0.6 miles of widening along its

frontage on either side of Smithfield Road to construct a portion of the planned four-lane divided
section.
e Construct eastbound approach with one (1) ingress lane and two (2) egress lanes
striped as a separate left turn lane and right turn lane. [Phase 1b]
e Although a northbound left turn lane on Smithfield Road is not warranted based
on the turn lane criteria, it is likely that a left turn lane will be required based on
the high volume of through traffic.

e Provide stop-control for the eastbound approach. [Phase 1b]

Smithfield Road and Site Access E

The proposed development is expected to provide approximately 0.6 miles of widening along its
frontage on either side of Smithfield Road to construct a portion of the planned four-lane divided
section.
e Construct eastbound approach with one (1) ingress lane and one (1) egress lane
striped a right-in/right-out. [Phase 1b]

e Provide stop-control for the eastbound approach. [Phase 1b]

Smithfield Road and Site Access G

The proposed development is expected to provide approximately 0.6 miles of widening along its

frontage on either side of Smithfield Road to construct a portion of the planned four-lane divided
section.
e Construct westbound approach with one (1) ingress lane and one (1) egress lane
striped a right-in/right-out. [Phase 1b]
e Provide an exclusive northbound right-turn lane with a minimum of 50 feet of
storage and appropriate taper. [Phase 1b]

e Provide stop-control for the westbound approach. [Phase 1b]

Poole Road and Site Access H

¢ Construct southbound approach with one (1) ingress lane and two (2) egress lanes

striped as one left-turn lane and one right-turn lane. [Phase 1b]

RAMEY KEMP ASSOCIATES
TOGETHER WE ARE LIMITLESS



RAMEY KEMP ASSOCIATES

e DProvide an exclusive eastbound left-turn lane with a minimum of 100 feet of
storage and appropriate taper. [Phase 1b]

e DProvide an exclusive westbound right-turn lane with a minimum of 75 feet of
storage and appropriate taper. [Phase 1b]

e Provide stop-control for the southbound approach [Phase 1b]

Smithfield Road and Site Access 1

The proposed development is expected to provide approximately 0.6 miles of widening along its

frontage on either side of Smithfield Road to construct a portion of the planned four-lane divided
section.
e Construct westbound approach with one (1) ingress lane and one (1) egress lane
striped a right-in/right-out. [Full Build]
e Provide an exclusive northbound right-turn lane with a minimum of 50 feet of
storage and appropriate taper. [Full Build]

e Provide stop-control for the westbound approach. [Full Build]

Improvements Needed to Meet Town’s UDO Requirements
Smithfield Road and Sandy Run

e Provide an exclusive eastbound left-turn lane with a minimum of 275 feet of

storage and appropriate deceleration and taper length. [Phase 2]

Smithfield Road and Major Slade Road

e Provide an exclusive eastbound left-turn lane with a minimum of 200 feet of

storage and appropriate deceleration and taper length. [Full Build]
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*Turn lane not warranted but likely required
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REVISED TRAFFIC IMPACT ANALYSIS
POOLE AND SMITHFIELD
KNIGHTDALE, NORTH CAROLINA

1. INTRODUCTION
The contents of this report present the findings of the revised Traffic Impact Analysis (TIA)
conducted for the proposed Poole and Smithfield development to be located north of Poole
Road and along both sides of Smithfield Road in Knightdale, North Carolina. The purpose of
this study is to determine the potential impacts to the surrounding transportation system
created by traffic generated by the proposed development, as well as recommend
improvements to mitigate the impacts. The previous TIA was updated with revised land uses
and densities to reflect the current anticipated build out of the development. The previous
TIA report included the following site uses:

e Phase 1: 187 townhomes and 47 single family homes

e Phase 2: 308 single family homes and 85 townhomes in addition to Phase 1

e Full Build Out: 306 apartments, 355 single-family homes, 373 townhomes, and 250,000

s.f. of retail land use

The revised site plan includes similar uses and densities as the previous TIA. The proposed
development is anticipated to be completed in 2031. Prior to full build-out, the proposed
development is expected to have two interim phases. It should be noted that Phase 1a and
Phase 1b is anticipated to be completed in 2025 and Phase 2 is anticipated to be completed in

2028. The following land uses are proposed for each phase of the development:

Phase 1a:
e 47 single-family homes
e 187 townhomes
Phase 1b:
e 150,000 square feet (s.f.) mini warehouse (in addition to Phase 1a)
e 10,000 s.f. fire and rescue station (in addition to Phase 1a)

e 22,000 s.f. general office (in addition to Phase 1a)
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Phase 2:

Full Build

It should be noted that the Town of Knightdale (Town) requires a no-build/build analysis
year one (1) year beyond the anticipated build-out year and a future analysis year ten (10)
years beyond the anticipated build-out year for the proposed development; therefore, the
analysis years considered for this study under full-build conditions are 2032 and 2041. An
additional analysis scenario will be included in the study to analyze improvements associated

with STIP I-6007. The study analyzes traffic conditions during the weekday AM and PM peak

28,900 s.f. strip retail plaza (in addition to Phase 1a)

293 single-family homes (in addition to Phase 1)

85 townhomes (in addition to Phase 1)

A maximum of 340 single-family homes

A maximum of 393 townhomes

A maximum of 427 apartments

A maximum of 150,000 s.f. mini warehouse

A maximum of 10,000 s.f. fire and rescue station
A maximum of 40,500 s.f. general office

A maximum of 90,100 s.f. strip retail plaza

hours for the following scenarios:

2022 Existing Traffic Conditions

2025+1 No-Build Traffic Conditions

2028+1 No-Build Traffic Conditions

2031+1 No-Build Traffic Conditions

2025+1 Build Traffic Conditions - Phase 1a

2025+1 Build Traffic Conditions - Phase 1b

2028+1 Build Traffic Conditions - Phase 2

2031+1 Build Traffic Conditions - Full Build

2031+10 Future Traffic Conditions - Per Town UDO

2045 Future Traffic Conditions - (with STIP I-6007 Improvements)
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1.1. Site Location and Study Area
The development is proposed to be located north of Poole Road and along both sides of

Smithfield Road in Knightdale, North Carolina. Refer to Figure 1 for the site location map.

The study area for the TIA was determined through coordination with the North Carolina
Department of Transportation (NCDOT) and the Town and consists of the following existing
intersections:

e Poole Road and Smithfield Road

¢ Smithfield Road and Sandy Run

e Smithfield Road and US 64 Eastbound Ramps

¢ Smithfield Road and US 64 Westbound Ramps

e Smithfield Road and Major Slade Road

e Poole Road and Bethlehem Road

e Poole Road and Major Slade Road

Refer to Appendix A for the approved scoping documentation.

1.2. Proposed Land Use and Site Access
The site is expected to be located north of Poole Road and along both sides of Smithfield Road

in Knightdale, North Carolina. The proposed development, anticipated to be completed in
2031. Prior to full build-out, the proposed development is expected to have two interim
phases. It should be noted that Phase 1a and Phase 1b are anticipated to be completed in 2025
and Phase 2 is anticipated to be completed in 2028. The following land uses are proposed for

each phase of the development:

Phase 1a:
e 47 single-family homes
e 187 townhomes

Phase 1B:

e 150,000 square feet (s.f.) mini warehouse (in addition to Phase 1a)
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e 10,000 s.f. fire and rescue station (in addition to Phase 1a)

e 22,000 s.f. general office (in addition to Phase 1a)

e 28,900 s.f. strip retail plaza (in addition to Phase 1a)
Phase 2:

e 293 single-family homes (in addition to Phase 1)

e 85 townhomes (in addition to Phase 1)
Full Build

e A maximum of 340 single-family homes

¢ A maximum of 393 townhomes

¢ A maximum of 427 apartments

e A maximum of 150,000 s.f. mini warehouse

e A maximum of 10,000 s.f. fire and rescue station

¢ A maximum of 40,500 s.f. general office

¢ A maximum of 90,100 s.f. strip retail plaza

Access to the site is proposed via two (2) full-movement driveways along Poole Road and via
two (2) full movement driveways, three (3) right-in/right-out driveways, and one (1) full
movement intersection along Smithfield Road. Refer to Figure 2 for a copy of the preliminary

site plan.

1.3. Adjacent Land Uses
The proposed development is located in an area consisting primarily of undeveloped land

and residential development.

1.4. Existing Roadways
Existing lane configurations (number of traffic lanes on each intersection approach), storage
capacities, and other intersection and roadway information within the study area are shown

in Figure 3. Table 1 provides a summary of this information, as well.
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Table 1: Existing Roadway Inventory

Typical

Road Name MU Cross Speed Limit R
Number . (vpd)
Section
Poole Road SR 1007 2-lane 55 mph 3,700
oole oa undivided mp ’
Smithfield Road SR 2233 2-lane 45 mph 23,500
undivided
Sandy R SR 2685 2-lane 25 mph 2,800
andy kun undivided mp ’
6-lane
1-87 (US 64 / US 264) dhoided 70 mph 70,000
Major Slade Road SR 2506 2—}a1'ne Not Posted 4,620*
undivided
Bethlehem Road SR 2049 2—}a1'ne 45 mph 5,500
undivided

*ADT based on the traffic counts from 2022 and assuming the weekday PM peak hour volume is 10%
of the average daily traffic.
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2. 2022 EXISTING PEAK HOUR CONDITIONS
2.1. 2022 Existing Peak Hour Traffic Volumes
Existing peak hour traffic volumes were determined based on traffic counts conducted at the
study intersections listed below, in January, March, and September of 2022 during a typical
weekday AM (7:00 AM - 9:00 AM) and PM (4:00 PM - 6:00 PM) peak periods while schools
were in session for in-person learning;:

e Poole Road and Smithfield Road

e Smithfield Road and Sandy Run

¢ Smithfield Road and I-87 (US 64 / US 264) Eastbound Ramps

e Smithfield Road and I-87 (US 64 / US 264) Westbound Ramps

¢ Smithfield Road and Major Slade Road

e Poole Road and Major Slade Road

e Poole Road and Bethlehem Road

Weekday AM and PM traffic volumes were balanced between study intersections, where
appropriate. Refer to Figure 4 for 2022 existing weekday AM and PM peak hour traffic

volumes. A copy of the count data is located in Appendix B of this report.

2.2. Analysis of 2022 Existing Peak Hour Traffic Conditions

The 2022 existing weekday AM and PM peak hour traffic volumes were analyzed to
determine the current levels of service at the study intersections under existing roadway
conditions. Signal information was obtained from NCDOT and is included in Appendix C.

The results of the analysis are presented in Section 8 of this report.
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3. 2026/2029/2032 NO-BUILD PEAK HOUR CONDITIONS

In order to account for growth of traffic and subsequent traffic conditions at a future year, no-
build traffic projections are needed. No-build traffic is the component of traffic due to the
growth of the community and surrounding area that is anticipated to occur regardless of
whether or not the proposed development is constructed. No-build traffic is comprised of
existing traffic growth within the study area and additional traffic created as a result of

adjacent approved developments.

3.1. Ambient Traffic Growth

Through coordination with the Town and NCDOT, it was determined that an annual growth
rate of 3% would be used to generate 2026/2029/2032 projected weekday AM and PM peak
hour traffic volumes. Refer to Figure 5a, 5b, and 5c for 2026/2029/2032 projected peak hour

traffic volumes, respectively.

3.2. Adjacent Development Traffic
Through coordination with the Town and NCDOT, the following adjacent developments
were identified to be included as an approved adjacent development in this study:

e Baker Roofing

e Poole Road Assemblage

Table 2, on the following page, provides a summary of the adjacent developments.
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Table 2: Adjacent Development Information

Development Location Build-Out Land Use / TIA
Name Year Intensity Performed
220,000 Warehouse
Northwest quadrant 145,000 Specialty .Trade
of the US 64-264 at 16 £p. gas station March 2022
Baker Roofing o o 2026 22,000 general retail
Smithfield Road . by KHA
interchanee 20,000 general office
5 4,000 s.f. FF w/ DT
200-room hotel
Northeast quadrant at
Poole Road the intersection of . . October 2022
Assemblage Poole Road and 2026 246 single family homes by RKA
Smithfield Road

KA

It should be noted that the adjacent developments were approved, during scoping, by the
Town and NCDOT. Adjacent development trips are shown in Figure 6. Adjacent

development information can be found in Appendix D.

3.3. Future Roadway Improvements

Based on coordination with the NCDOT and the Town, it was determined that the roadway
improvements associated with the State Transportation Improvement Program (STIP)
projects 1-6007 and HL-0031 are to be considered in this study. STIP I-6007 is expected to
convert the US 264 interchange at Smithfield Road to a diverging diamond interchange, while
STIP HL-0031 is expected to improve the intersection of Poole Road and Smithfield Road by
adding exclusive left-turn lanes at the intersection. Future roadway improvements associated
with STIP I-6007 project will be analyzed under 2045 future traffic conditions, as the project
is not currently funded for construction. Additionally, future roadway improvements

associated with the adjacent developments will be analyzed under future conditions.

Per the Comprehensive Transportation Plan (CTP), Smithfield Road is expected to be
widened to a four-lane divided section. The proposed development is expected to provide
approximately 0.6 miles of widening along their frontage on either side of Smithfield Road

prior to the full build-out of the development. Based on coordination with the Town and
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NCDOT, the four-lane divided section was analyzed under future conditions (2032, Full
Build).

The STIP I-6007 plans can be found in Appendix E.

3.4.2026/2029/2032 No-Build Peak Hour Traffic Volumes

The 2026/2029/2032 no-build traffic volumes were determined by projecting the 2022
existing peak hour traffic to the build year and adding the adjacent development trips. Refer
to Figure 7a, 7b, and 7c for an illustration of the 2026/2029/2032 no-build peak hour traffic

volumes at the study intersections, respectively.

3.5. Analysis of 2026/2029/2032 No-Build Peak Hour Traffic Conditions
The 2026/2029/2032 no-build AM and PM peak hour traffic volumes at the study
intersections were analyzed with future geometric roadway conditions and traffic control.

The analysis results are presented in Section 8 of this report.
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4. SITE TRIP GENERATION AND DISTRIBUTION

4.1. Trip Generation

Phase 1a of the proposed development is expected to consist of 187 townhomes and 47 single
family homes. Phase 1b of the proposed development is expected to consist of 150,000 s.f. of
mini-warehouse land use, 10,000 s.f. of fire and rescue land use, 22,000 s.f. of general office
land use, and 28,900 s.f. of strip retail plaza land use. Phase 2 is expected to consist of 293
single family homes and 85 townhomes, in addition to Phase 1b. The proposed development
at full build out is expected to add 427 apartments, 121 townhomes, 61,200 s.f. of retail land
use, and 18,500 s.f. of general office land use in addition to Phase 1a, Phase 1b, and Phase 2
for a maximum of 427 apartments, 340 single-family homes, 393 townhomes, 150,000 s.f. of
mini-warehouse land use, 10,000 s.f. of fire and rescue station land use, 40,500 s.f. of general
office land use, and 90,100 s.f. of shopping plaza land use. Average weekday daily, AM peak
hour, and PM peak hour trips for the proposed development were estimated using
methodology contained within the ITE Trip Generation Manual, 11.1 Edition. Refer to Table 3-
5 for a detailed breakdown of the buildout site trip generation for Phase 1a, Phase 1b, Phase
2, and Full Build, respectively.

Table 3: Trip Generation Summary - Phase 1a

Land Use Daily AM Peak Hour PM Peak Hour
(ITE Code) Intensity Traffic Trips (vph) Trips (vph)
(vpd) Enter Exit Enter Exit

Single-Family Homes 47 units 504 9 28 31 18
(210)

Single-Family Attached Housing 187 units 1374 ” 69 64 m
(215)

Phase 1a Total 1,878 37 92 92 65

KA
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Table 4: Trip Generation Summary - Phase 1a + 1b

Land Use Daily AM Peak Hour PM Peak Hour
(ITE Code) Intensity Traffic Trips (vph) Trips (vph)
(vpd) Enter Exit Enter Exit
Mini-Warehouse 150 k.s.f 218 14 13 14 13
(151)
Single-Family Homes 47 units 504 9 28 31 18
(210)
Single-Family (‘g‘ltga)Ched Housing 187 units | 1,374 23 69 64 44
Fire and Rescue Station - " "
(575) 10 k.s.f. 50 1 4 1 4
General Office
(710) 22 k.s.f. 311 40 6 8 39
Strip Retail Plaza
(822) 28.9 k.s.f. 1,449 35 23 83 82
Phase 1b Total Trips 3,906 122 143 201 200
Internal Capture
(5% AM, 4% PM) ° i 8 8
Total External Trips 116 136 193 192
Pass-by Trips
(Strip Retail Plaza: 34% PM) - N 27 27
Total Primary Trips 116 136 166 165

*Due to limited data in the ITE Manual, weekday AM peak hour trips were assumed to be equal to the number of

weekday PM peak hour trips.
** Due to limited data in the ITE Manual, weekday daily trips were determined assuming that the weekday PM peak

hour accounts for 10% of the daily volume.
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Table 5: Trip Generation Summary - Phase 1 + 2

Land Use Daily AM Peak Hour PM Peak Hour
(ITE Code) Intensity Traffic Trips (vph) Trips (vph)
(vpd) Enter Exit Enter Exit
Mini-Warehouse 150 k.s.f 218 14 13 14 13
(151)
Smgle’F?;g)y Homes 340 units | 3,111 57 170 198 116
Single-Family (‘g‘ltga)Ched Housing 272 units | 2,022 34 102 94 65
Fire and Rescue Station - " "
(575) 10 k.s.f. 50 1 4 1 4
General Office
(710) 22 k.s.f. 311 40 6 8 39
Strip Retail Plaza
(822) 28.9 k.s.f. 1,449 35 23 83 82
Phase 2 Total Trips 7,161 181 318 398 319
Internal Capture
(4% AM, 4% PM) i 13 16 13
Total External Trips 174 308 382 306
Pass-by Trips
(Strip Retail Plaza: 34% PM) - N -24 -24
Total Primary Trips 174 308 355 279

*Due to limited data in the ITE Manual, weekday AM peak hour trips were assumed to be equal to the number of

weekday PM peak hour trips.

** Due to limited data in the ITE Manual, weekday daily trips were determined assuming that the weekday PM peak

hour accounts for 10% of the daily volume.
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Table 6: Trip Generation Summary - Full Build

Land Use Daily AM Peak Hour PM Peak Hour
(ITE Code) Intensity Traffic Trips (vph) Trips (vph)
(vpd) Enter Exit Enter Exit
Mini-Warehouse 150 k.s.f 218 14 13 14 13
(151)
Single-F ?érl‘g)y Homes 340 units 3,111 57 170 198 116
Single-Family (‘g‘ltga)Ched Housing 393 units | 2,944 50 149 137 95
Multifamily Low-Rise 427 units | 2812 37 118 129 75
(220)
Fire and Rescue Station - " "
(575) 10 k.s.f. 50 1 4 1 4
General Office
(710) 40.5 k.s.f. 529 68 9 13 65
Shopping Plaza 90.1 k.s.f. 6,084 97 59 229 239
(821)
Full Build Total Trips 15,748 324 522 721 607
Internal Capture
(3% AM, 3% PM) -10 -16 -22 -18
Total External Trips 314 506 699 589
Pass-by Trips
(Strip Retail Plaza: 34% PM) - N 77 77
Total Primary Trips 314 506 622 512

*Due to limited data in the ITE Manual, weekday AM peak hour trips were assumed to be equal to the number of

weekday PM peak hour trips.

** Due to limited data in the ITE Manual, weekday daily trips were determined assuming that the weekday PM peak

hour accounts for 10% of the daily volume.

It is estimated that the proposed development will generate approximately 15,748 total site
trips on the roadway network during a typical 24-hour weekday period. Of the daily traffic
volume, it is anticipated that 846 trips (324 entering and 522 exiting) would occur during the
weekday AM peak hour and 1,328 trips (721 entering and 607 exiting) would occur during

the weekday PM peak hour.

Internal capture of trips between the retail and residential uses are considered in this study.
Internal capture is the consideration for trips that will be made within the site between
different land uses, so the vehicle technically never leaves the internal site but can still be

considered as a trip to that specific land use. Internal capture typically only considered trips
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between residential, office, and retail /restaurant land uses. Based on NCHRP Report 684
methodology, a weekday AM peak hour internal capture rate of 3% and a weekday PM peak
hour internal capture rate of 3% were applied to the total trips under build conditions. The
internal capture reductions are expected to account for approximately 26 trips (10 entering
and 16 exiting) trips during the weekday AM peak hour and 40 trips (22 entering and 18
exiting) during the weekday PM peak hour. It should be noted that the internal capture
percentage varied throughout the different phases of the project based on the land uses and
the sizes of each land use. At completion of Phase 2, an internal capture of 4% in the AM and

PM peak hours was applied to the total trips.

Pass-by trips are also taken into consideration in this study. Pass-by trips are made by the
traffic already using the adjacent roadway, entering the site as an intermediate stop on their
way to another destination. Pass-by trips are expected to account for approximately 154 trips

(77 entering and 77 exiting) during the weekday PM peak hour under build conditions.

The total primary site trips are the calculated site trips after the reduction for internal capture
and pass-by trips. Primary site trips are expected to be 820 trips (314 entering and 506 exiting)
during the weekday PM peak hour and 1,134 trips (622 entering and 512 exiting) during the
weekday PM peak hour.

4.2. Site Trip Distribution and Assignment
Trip distribution percentages used in assigning site traffic for this development were
estimated based on a combination of existing traffic patterns, population centers adjacent to
the study area, and engineering judgment. It is estimated that the residential and retail site
trips will be regionally distributed the same as in the previous TIA as follows:

e 15% to/from the east via US 64

e 30% to/from the west via US 64

e 15% to/from the north via Smithfield Road

e 5% to/from the south via Smithfield Road

e 15% to/from the west via Poole Road

e 10% to/from the east via Poole Road
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e 10% to/from the south via Major Slade Road

Refer to Figures 8a, 8b, 8c, and 8d for the residential site trip distribution for Phase 1a, Phase
1b, Phase 2, and Full Build, respectively. Figure 9a, 9b, and 9c illustrate the retail site trip
distribution under Phase 1b, Phase 2, and Full Build, respectively. Refer to Figures 10a, 10b,
10c, and 10d for the residential site trip assignment for Phase 1b, Phase 2, and Full Build,
respectively. Figures 11a, 11b, and 11c illustrate the retail site trip assignment for Phase 1b,
Phase 2, and Full Build, respectively.

The pass-by site trips were distributed under all three phases based on existing traffic patterns
with consideration given to the proposed driveway access and site layout. Refer to Figures
12a, 12b, and 12c for the pass-by site trip distribution for Phase 1b, Phase 2, and Full Build.
Phase 1b, Phase 2, and Full Build pass-by site trips are shown in Figures 13a, 13b, and 13c,

respectively.

The total site trips were determined by adding the primary site trips and the pass-by site trips.
Refer to Figures 14a, 14b, and 14c for the total peak hour site trips at the study intersections
for Phase 1b, Phase 2, and Full Build, respectively.

RAMEY KEMP ASSOCIATES
TOGETHER WE ARE LIMITLESS



27

15%
64
>
S| g
212
99)
5 . 'S
10| «=(15%)
1 30% A (15%) ~=(60%) -
d er( )\ Y %“(45%) e ' 9 ”.—‘ " —~ r40%3 o
[15%]—8 @ 8 ~ t Road s [5%]
15% = J‘ﬁﬁf’ 27 4tp = | 10%) P (\off) s (\Jf)
3 30%=> S 60%=> i G cee 15%)=> | 33 (5%)=> S
a 3 | 33 1N | (10%)N, =
e
29 olg
73 Bk
1 1
1 1
- 1
1 1
. SITE
i 1
! ;
- i > g
Bethlehem 245 o ¥
]
Road 274 t P
> 7
LEGEND Y -
(O Unsignalized Intersection
Signalized Intersection 15%
X% =» Entering Trip Distribution Residential
(%) == Exiting Trip Distribution a I( A Poole and Smithfield Site Trip Distribution
Regional Trip Distribution Knightdale, NC -Phase 1a
RAMEY KEMP ASSOCIATES Scale: Not to Scale | Figure 8a




28

<=
1
[5%] i !
1
. SITE |
H '
64 1
: i
E L site €V
> ! 1 Access H
© |4 |U
dp oz
F e
1 QO
1<
5 . A i 5 e T
ur—? 4-(154)) 0 9 ! S 0 5%
0 %) (60%) - - 40% DA <«15%
Y | £ 00%) AW Yy | 2 40% . | <= 407 i
@d @ ~— @4- #5%) @ \d O d Of v A% (JA<-4O/ b m \d Smithfield ¢ V% 8’ -
2 - (40%)=> (40%)=> o A A Road @
15% = 0 2 ('I\f) 0 60%=y, i (}g 3 479 N o4 (40%)=> 8(5)4; ﬁ\f P (5%)'_’; ﬁf P
V¥ 30% 2 AACY VI 23 : (15%)¥ | i (10%)N S
.
H 2.8 24 S| 8
B9 B g g Ll
|< |< 1
r-------------------------------I
1 1
] 1
1 1
' SITE '
1 1
] ]
1 1
307% . I S
YIS | ¢
LEGEND Bethlehem @ \d
Road 2 o \
(O Unsignalized Intersection > |8 ! 4
Signalized Intersection A =
A Right-In/Right-Out Intersection 15%
x% =» Entering Trip Distribution Residential
(%) == Exiting Trip Distribution a I( A Poole and Smithfield Site Trip Distribution
Regional Trip Distribution Knightdale, NC -Phase 1b

RAMEY KEMP ASSOCIATES Scale: Not to Scale Figure 8b




29

<=<
TR s
: 2
1 1
15% ! H S
H '
i SITE = ‘
64 : : g
1
; . ey
! o Site
e :________________________I:AccessH 2
512 0 3
» U @
.":| Q
1<
« Y o | - 2y
o 4-(15%) 0 0 0 0 ! t S =59
— 0% A (15%) <= (60%) 4—(?:)04) - (30%) 5% %Y 5% 4—5%;0 ! % »
D(J g@;( L gl g & ¥ ~¥ DRI 2 a4t e ¥ """ Smithfield €¥9 N\g¥ |
LA gyt < 21 0% 05T 30%6%) e & CR (20%)=> 10%) 2 9 Road © :
o ! 0 (D70 ! (970 o [ ° % } Oa }
15% = ._1; (\c\g’ ol 0%y | (lf ( );Eﬁf) ( ).'; P 0%y g/\(’ ((5%3_» ﬁfﬁ (5%) > gff}
¥ W8 v [ekp L EE : | 22 CE | =g 0%y C
D Lﬂ e
v I<‘C” vl & u! A i A vl
=09 79 e otk 8|8
P18 P13 < < N
' | Site 4y R
=S~ NN S
- gAccess C (10%)F 44
1 1 (10%)N, | s2s¢
0 ; ' _
~ -
LEGEND Bethlehem ¥5 2
- o
(O Unsignalized Intersection Road '_t 4 t 4
Signalized Intersection V¥ =
A Right-In/Right-Out Intersection 15%
x% =» Entering Trip Distribution Residential
(Y%) = Exiting Trip Distribution ? I( A Poole and Smithfield Site Trip Distribution
Regional Trip Distribution Knightdale, NC -Phase 2
RAMEY KEMP ASSOCIATES Scale: Not to Scale | Figure 8c




30

<=
10%
F------------------------
: ; N
1 —
15% E E “)C £10%
H '
i  SITE :
64 : : £h
1
: i sie €
%g :____F_________I__________I:AccessH(S%)_’.
&P r p gy
29 29 &9
&g IR GIRe
1< E<C i<
o 4-8)3;; t(lgy;‘”g :(60%) <=(30%) <=(30%)5% 23S E}-(5‘7)57 3 N 4 SxE }-5‘7
% ° A JILC ! A 5% | 5% e e o
_ YN e g€ e £ SPERA LIV LR PSR Y et AAAd ha Smithtield € VY N\ € B
[ e 270 2T o BN T QP BDHEITOP sy TR PO > o) > w002 TNk Road 2 qtp
g | = 60%=> BEY 1 oo 3 Yo G%=> ' & & - | =° (5%)—> =
A ° 2 3 |4te 135 : : 0%y 1] 2 %)y | =2 3 =
< fa = e
218 218 2if 2if 2[2
il 513 2 518 £\
|< |< |< :< ~
| 1 o=
: PoSite %/
: :AccessC 5% 2744
I I OBy | 58
| 1 —
P 1 1 —
30% " I = "
Bethlehem 275 fg \d
LEGEND Road 2T ate
(O Unsignalized Intersection > i
‘ i
Signalized Intersection

A Right-In/Right-Out Intersection

x% =» Entering Trip Distribution . . . R?SIde.l’ltl.al .
(Y%) =» Exiting Trip Distribution Poole and Smithfield Site Tr1p Distribution
Knightdale, NC -Full-Build

%| Regional Trip Distributi .
cetona’ THp FsHbEon RAMEY KEMP ASSOCIATES Scale: Not to Scale | Figure 8d




31

<=
F------------------------
: : .
15% ! ! =
1 1 '
1 1
i SITE =
64 E E
1
; ' site ¢
~ 1 " Access H
5|5 lesmssssssssssscccccecaas) (20%
Sl 'Q (15%)
n Y A
.":| Q
1<
. PEINIDN - o Nt
= | =(15%) 9 ~= (60%) g (40%) S g | AL 2 5%
(30%) t(lSOA)) 4—(604)) - . ~ : t % = 5% ~ r
@(’ 9@" NI o <0 g € € 5% < (40%) 5% ¢ 4«2 IS o Smithfield ¢ V% o i
%] 26p 27 wimihp w=Tep 0 o0 wp| Gtp  Roxd hte
'3 309%=>| 2 60%=> Vo R G 0% | = > s (5%) > 2
c?') w ﬂ ‘ ﬁ : : a : iLf_)/ (5%) -; LOS '; —
< fa =
P ol 2t |
cBIU &_Blu na Y )
2 2 < als
r-------------------------------I
1 1
1 1
1 1
' SITE '
1 1
1 1
1 1
1 1 —
30% -
Bethlehem ¢y L’fg \d
LEGEND Road 27 ahp
(O Unsignalized Intersection _-; §
Signalized Intersection
15%
A Right-In/Right-Out Intersection
Commercial

X% =» Entering Trip Distribution | | | - fer |
(Y%) =» Exiting Trip Distribution Poole and Smithfield Site Tr1p Distribution -
Knightdale, NC Phase 1B

[ xx%| Regional Trip Distribution )
pocs] Reg P RAMEY KEMP ASSOCIATES Scale: Not to Scale | Figure 9a




32

<=
1 2
15% E ! =
1 1 '
H '
i OSITE :
64 E ;
1
; ' site ¢
~ 1 " Access H
5|5 lesmssssssssssscccccecaas) (20%
£l& O (15%)
n I
.":| Q
1<
. TN - o Nt
| <=(15%) ) 60%) 0 40% 3 s | X S 5%
30% A_(15%) - ( - (60%) ~=(40%) oo o S SO | 5% =
157(1 g@r( NV, § <5%) @; € m’M <= (40%) 5% m4-(404))54) ¢ A{_f_)ﬁ AR} 2 Smithfield ¢ V% g (5% ]
Dom.,@ 276 2T TR TP i T pa0ucn T h P AORER= wi 2] 410 Road Note
'3 309%=>| 2 60%=> Vo R G 0% | ¥ > s (5%) > 2
& 2| GtP : s ey : (5%) N, '3 3 =
< fa = 2
vl &R vl & u! A il A 2|
B0 =R ":|8 "::8 @) o
&Y &Y 99 g o [
|< |< |< '< \?
] ] g
! PSte i
: :AccessC 2 ﬂt
I I V| &
1 1
1 1 ~
I&%I I---------------------------------I § t
~ -
Bethlehem 49 L’fg ¥
LEGEND Road }LOJ qhp
(O Unsignalized Intersection _-; §
Signalized Intersection
15%
A Right-In/Right-Out Intersection
Commercial

X% =» Entering Trip Distribution ) . . . .
(Y%) =» Exiting Trip Distribution Poole and Smithtield oite Tnp Distribution -
Knightdale, NC Phase 2

xx%| Regi I Trip Distributi .
egional lrip Liistribution RAMEY KEMP ASSOCIATES Scale: Not to Scale | Figure 9b




33

<=
F------------------------
: ; .
15% ! ! =
1 1 '
1 1
i  SITE =
64 E E
1
; ' site ¢
> 1 1 Access H
1k CEL LT LR LIL L DEELLE L (20%
=1 e ' 'O (15%)
(o] ) 2] )
@ 88 £ £
GRS IR @ g
1< E<C i<
2 s ! = o = 2 33
3 0% x(15°/f)”9 = < (60%) <(0%) 28 1S 2 £ ©ia I S pl
@" PFTNLL g € € <0 @)Y o dacond A< iY0r Smithfield ¢ % \3 =]
7 274 2T umTap T QP T 0 Tqfp GO GH—> PR PN Road NP
3 so=-| E 0% v S Y g o> | & EH=> N\ 2
2 3| 4te T | Y e ngll B Y 3
< fa = e
@18 213 28 28 g
il 513 i 518 L\
<7 P < < &
i i
1 1 Site 4
! bAccess T PP
I =3
: I N E
; ;
30% : 1 :BO\ A
Bethlehem 49 L’fg £
LEGEND
Road _’@ a4e
(O Unsignalized Intersection _-; §
Signalized Intersection
15%
A Right-In/Right-Out Intersection
Commercial

X% =» Entering Trip Distribution | | . - ner |
(Y%) = Exiting Trip Distribution A Poole and Smithfield Site Trip Dlstr-lbutmn -
Knightdale, NC Full-Build

[ xx%| Regional Trip Distribution .
o] Reg P RAMEY KEMP ASSOCIATES Scale: Not to Scale | Figure 9c




34

Site Trips

RAMEY KEMP ASSOCIATES

<=2
64
>
S| g
2|2
N
D | <=14/10 N
¢ 27/19 A 14/10 <=55/39 o -2/5
¢ "’@’ L/ @*41/29 415 o ¥ 15737 95 (Ad Smithfield € ¥Y o &
(€]
6/14-»LOJ J‘f(\f) J@ﬁfﬁ s 0 QP 9/6J@ﬁff’ Road PNC a4
=y 11/28=>| & 22/55=> /5y g 14/10=> | = 5/3=> <y
= = N 14/10y, | 9 97NV N
e
%4 0|
cﬁi O Sl &
< 2|2
I--------------------I
- 1
" 1
" 1
. SITE
- 1
" 1
i - s
" 1 5 T
L B N B B B N B N N B BN B B BN B BN N N B | — -
Bethlehem 2999 o ¥
Road AR
- =
3 S
LEGEND
(O Unsignalized Intersection Residential
Signalized Intersection Q I< A Poole and Smithfield Site Trip Assignment
X/ Y = Weekday AM / PM Peak Hour Kni ght d ale, NC -Phase 1a

Scale: Not to Scale

Figure 10a




35

64

1Access H

op)
—
—
[T

Sandy
Run
&

= (J ' 9 A o A

~ 14/9 ~

(J”t) ?;-27;18 A 14/8 -=55/35 - -«12/37 p T 5 N -5/14 <2/5
SRy o4/ o 1/ b2 -« 12/37 | «<12/374 ¥ o v Smithficld € VY &

O /M
@/ _’@ﬁﬁ IS }LOJ _»U(?nr) 36/24-;\5(\ » 36/24__;",) 36/24 = 9/6}@ qtp Road 2

N 19/55

SR X ¥

—_
»
O
d
4/14
2
(o)}
é
3

36,24

Site

Access E
Poole
Road

r-------------------------------I

SITE

--13/9

PN

Bethlehem
Road

PN

4/14=>

LEGEND

Unsignalized Intersection . .
O g Residential

Signalized Intersection a I< A Poole and Smithfield Site Trip Assignment
X/ Y = Weekday AM / PM Peak Hour Kni ght d ale, NC -Phase 1b

Site Trips RAMEY KEMP ASSOCIATES Scale: Not to Scale Figure 10b




36

<=
F------------------------
: : g
1 : o
' : \
H '
i SITE =
64 [ i
1 1
1
! Posie OV
%g :________________________:AccessH 2
= O 3
» o3
7Y
' O
1<
o i .
% <=39/26 45 :156/104 e ; b
P & 78/52 A.39/26 -=78/52 «82/66 -4/14 ! 9728 -4/14
9@ N e g F  €YVE O F 86 ¥/ a7t 9@ d Smithfield € ¥ Y N\ &
13/42_’@ _’@ 47 P 27/84-»%% P 40/93->L:j qp BTV 13/9=7 a7 52/35 = 26/17 8] LY ¥ Road 20 a4
3 27/same| B 5a/169=| /88 o ¥ Vo 27/84% 1 g 13/9= | =5y 13/9=> &
S Y| ate igE i | s YT s AN
< fa = 2
0l ol 2 Ul v 3 22
E=Al} =10 =y =y 2lo
&Y &Y 99 g o [
|< |< |< '<
1 1 S 5?
1 1 Site
! PAccess C T <
. SITE 2
1 I 26/17y | &3
1 1 SF
1 1 ° N
S\
Bethlehem 415 o ¥
Road INEYT:
> £
LEGEND R 4 2
(O Unsignalized Intersection
Signalized Intersection Residential
A Right-In/Right-Out Intersection t I < A Poole and Smithfield Site Trip Assignment
XY V\'/eekd'ay AM / PM Peak Hour nghtd ale, NC -Phase 2
Site Trips RAMEY KEMP ASSOCIATES Scale: Not to Scale [Figure 10c




37

<=
1 1 = T
[ E ¥ \)C £14/45
1
1 1
1
. SITE | _[»
i : S 1SS
: posie €YU
1
WE‘% :____:__________I__________IIAccess %1/14.1‘ t!,i,
& = o o apix|d
88 £ L9 <
&g IR @ g
1< E<C i<
. 2z o | 9 2
5 |==63/42 4v5 t254/166 127/83 5 ﬁ : 128/36 = | @§§ Lo S t
127/83 A 64/41 -~ - ~=134/105 | - & A7/ T Wl g -«7/22
¢ l')@’ / / @«19({/125 o ¥ S s o £ <=134/105 ' LR é A<—14/45 ¢ A«z{/67 e ¥ Smithfield ¢ VY% N\ €
o © [ p— Q 56/126=>-T1 56/126 > ™ 85/55=> 85/55=> o Road e
7o 2 O 2 WS e EgTe e IR yna 6 te e 40 e \ 47
Ay 1 1 1 ! \ )
S 3| 4te 85 : : 28/90, 5 @ w7y | 3o 3
< o o A
218 uig vif vif E
CB R CB 1O N 8 0, 8 o o~
g g < < o
| 1 N
: I Site 4y ¢
FACcéss c
. SITE [ o
: : 21/14~, §§
| 1 =
=
Bethlehem 45 fg \d
Road }@ qatp
[N
LEGEND gl B
- N
(O Unsignalized Intersection
Si.gnalized I'ntersection | Residential
A Right-In/Right-Out Intersection I ( A Poole and Smithfield Site Trip Assignment
Weekday AM / PM Peak H . - Bui
X/ Y -»SiteeeTriayS / PM Peak Hour a Knightdale, NC Full-Build
p RAMEY KEMP ASSOCIATES Scale: Not to Scale [Figure 10d




38

<z
1 1 D~
' ; A
' '
1 1
i SITE - .
64 ' ' )
1 1 =
1
; ' site €Y
1
% g :------------------------IIAcceSS Hg/zl}
Sl 'Q 7/16%,
n Y A
1<
S <«7/16 1 }_27/64 602 : N S b
o 13/32 't7/16 -27/64 -«—18/4 = 15N -4/4 ) -4/4
é ‘)@f / / 8] <=20/48 @"' ¥ m»;'4/4 «22/46 ¢ A}.Zi 4iS ®r Smithfield ¢ ¥ Y o v
0] L t1 ; N A\ 4 0] Road e
13/ 11 }f(\g) - __1; 52/44_—; | L Wl 434%_-;: (?\1 4 34439_—; | mr) 36/35=> 34/303 ﬁi S oa : 51 (\ir)
3 e B gl RN P 8 'S - | 35 / >
& ‘ ! [ S 2/5-; Ao Ny
< fa =
23 28 g8 SE
R RO na Y )
Cig “ig < alia
r-------------------------------I
| |
| |
| |
| |
| |
. SITE .
; ;
|
Bethlehem 4¢5 o \
Road _’@ N 1 r
LEGEND g
(O Unsignalized Intersection
Signalized Intersection Commercial
A Right-In/Right-Out Intersection Poole and Smithfield Site Trip Assignment -
/Y _»;\'/eelr;d'ay AM / PM Peak Hour Kni ght dale, NC Phase 1b
ite 1T1ps RAMEY KEMP ASSOCIATES Scale: Not to Scale |Figure 11a




39

<=<X
1 1 N
: ; A
H '
1 1
i  SITE - :
64 ' ' )
1 1 =
1
; ' site €Y
1A H
%‘g :------------------------,' ceess 9/21 3
5| O 7/16%y
n L 3
1<
é ~7/16 A ¥h }-27/64 -«27/64 -«18/42 / 5 S 4/4 = }-4/4
13/32 7/16 -22/46 = S| - 5
¢ k)Fg“' / 8] <=20/48 @"' ¥ 4/ -«22/46 N2 ¢ A}.iﬁ 4iS ®r Smithfield ¢ ¥ Y o v
0] 1 8 ] N v -»u - o] Road (€)
2740 27 52/ T QP 47T @ P 34730 36/35> T4 P 36/35 2 2 q4p
13/11-: 26/22->ﬁ § 52/ 44=> \ Vo e § ¥ o V¥ : 34/30_» géﬁ 2/5=> g
S LU 9 B : 259 | S
< 2 B s
Ly L 218 =R S|
i o B3 i ke
|< |< |< '< ©
1 1 D
! FoSite A
: :Access C 2744
| I 3 E
1 : =
1
Bethlehem 415 o ¥
Road _’@ N 1 P
LEGEND g -
(O Unsignalized Intersection
Signalized Intersection Commercial
A Right-In/Right-Out Intersection Poole and Smithfield Site Trip Assignment -
/Y _»;\'/eelr;d'ay AM / PM Peak Hour Kni ght dale, NC Phase 2
tte Trips RAMEY KEMP ASSOCIATES Scale: Not to Scale JFigure 11b




40

<=
1 1 ~
1 1 &
: ; S
1
i  SITE i i
64 : : g
1 [30)
; i site ¢
1A H
’gg :----:----------.----------.' ceess 17/47 3
3 | on | :52 12/35y,
@ 88 £ £
GRS IR @ g
1< E<C i<
§ "gﬁ? t13/3(: ’ ® <)t-50/141 -=50/141 -46/129 % g i;t.17/47 % i g i S § <9/9 :9/9
¢ 9@’ \ @] <=37/106 @’ N2 N2 «16/129¢ VY ¢ ¢ 4 <yn¥d ‘4.9/9 415 ha Smithfield € ¥ Y o ¥
£ O @),
] 2108, 02| TN e TR g e T fe i 2late  Red T 2 aE0
2 52/52=>|  £104/104=> \ . g /8% o 4/12=> S 4/12=> =
I : i =
7 e o' % e alg
=R =14 = 78 gle
N9 Y nrg Nig |
|< |< |< :< Q
1 1 N
1 I Site ¢y
: :Aéééééﬁf"_"""""""""""}{ﬁf
| )
: I I I I: I ¥ | g
1 1 &
i I -
Bethlehem 445 fg \d
Road _’@ a4
- &
LEGEND 2 §
(O Unsignalized Intersection
Signalized Intersection Commercial
A Highrin/RigheOut Intersection Q I( A Poole and Smithfield Site Trip Assignment -
Weekday AM / PM Peak H . -Bui
X /Y -»S'teeT lay AM/ car Hotr Knightdale, NC Full-Build
ite Irips RAMEY KEMP ASSOCIATES Scale: Not to Scale |Figure 11c




41

<z
oo f
' ' A
1 : C
- 1
- 1
i SITE -
1
64 E ' o
: P sie  ¢¥
e E ________________________ I:Acc:ess H »
% é Q0 60%7y,
dp oz
1<
- A z £ r
3 -~ ~ - T AR10% g G Ppu
‘"’%1’ N o < (’“)m ¥ € - (-’A«-lo%“’“’@f Smithfield ¢ V% hd
LOJ }Oﬁfﬁ-’l ﬂﬁ 20% 109 - o ) Road ©
> . T 10% = 00207 kP ) a0
3 '_’; ﬁ 47 . 20% (‘;f 0% \r) -30% => -
v : S 2 ¥ ¥
< fa =
i Y18 218 SE
o 2o =y 3
@8 @8 o L |2
|< |< |<
r-------------------------------I
1 1
] 1
1 1
' SITE '
1 1
] ]
1 1
; ;
Bethlehem 15 @“'_
®
Road 2744,
LEGEND _';
(O Unsignalized Intersection
Signalized Int ti
1‘gna ize .n ersection | DM Pass By
A Rightln/RightOut Intersection Q I< A Poole and Smithfield Site Trip Distribution
X% V\f‘eelfday' PM Pass-By Trip Kni ght dal e, NC - Phase 1b
Distribution RAMEY KEMP ASSOCIATES Scale: Not to Scale |Figure 12a




42

<z
oo |
: ; '
: - q
1 1
i SITE =
64 ' E 2%
1 o
1
: tsie  Y¥L
> ! 1AccessH o
=11 : 60%,
s+ ~ |U
& L B
.":| Q
1<
~ b - ! £ A
< - - - 7 R10% gy ) Ppu
‘"’%f Ll e< dibe € £ - £ P CEAAAS L2 Smithfield ¢ V% \g¥
@) @ PN qatp N )% 0 5% = 7, - I Road @
- - 20% =1 5% =»- 7 o ! %
b | S - 7 v v
! : (& m
P P P e ol
28 28 219 219 5|8
e e Nrg 2Nt Lle
|% |< |< '<
r-------------------------------I
1 1
: :_ Site ¢ ;{
AccessC
! : PR
] ]
1 1
1 1
Bethlehem AAIN 2
Road 214te
LEGEND ->
(O Unsignalized Intersection v
Signalized Intersection
PM Pass-By
A Highvin/RightOut Intersection Q I< A Poole and Smithfield Site Trip Distribution
X% V\f‘eelfday' PM Pass-By Trip Kni ght dal e, NC - Phase 2
Distribution RAMEY KEMP ASSOCIATES Scale: Not to Scale |Figure 12b




43

=<K
oo |
: : '
' ' q
1 1
i SITE =
64 ' E 2%
1 o
1
: tsie  Y¥L
e I 1AccessH o
o . 0
=1 | Ion 'O 0%y,
2 2 3 2 g 2 8
&g it ot
1< E<E i<
p= r - Et N E R i § § T
a3 - - |- [T} ! % [T} ! % D - <
é‘)@‘r LIy o < ('”‘)@r ¥ ¥ -~ Y5 ¢ (JA}'%% ("A}-i%e*‘)@’ Smithfield ¢ VY% 8“'
@) ® 29 N 9 i Yy 2 ~ - - @) Road [¢)
- - 20% =1 -5% =7 ! %
B g -»ﬁ(”) > ﬁ“)'*:(”) e L S G4 “te arThte 2 A\ote
¥ | . o R 3 Y
I : i =
:fi :e) o' 2 T 15
2.9 2.9 =19 h=ER oS
&g B8 @ g Pig < |
|< |< |< :<
r-------------------------------I
1 1
: :_ Site ¢ ;{
AccessC
’ ITE ’ <
i i 3
] ]
] ]
Bethlehem AAIN 2
Road 2 8 (\ ‘ f)
LEGEND ->
(O Unsignalized Intersection v
Signalized Intersection
PM Pass-By
AN SRR Ont Inrsecton ? I< A Poole and Smithfield Site Trip Distribution
X% =» Weekday PM Pass-By Trip . -Full-Build
Distribution Knlghtdale, NC
RAMEY KEMP ASSOCIATES Scale: Not to Scale |Figure 12c




44

<~z
oo [
| i Vo
1 1
: S ;
1
i SITE -
64 ' i —
1 —
; i Sie ¢
e e I:Acc:ess H »
» U @
.":| Q
1<
- L r .
< - o |
(J\)@f 1/ o = (JQ‘)@r ¥ 2 - (JA}.% (J“')@»t' o
@) ] 2944 \'Jﬂr) ST - @) Road ®
- g [ gl [ 3= [ -’ ﬂ ‘ ﬁ -’
¥ »ﬁ(") g Vo 5‘:(‘”'? 3'¥:f el > ote
e e e e v v
< fa =
23 28 g8 SE
- — 9
B B 72 o
r-------------------------------I
I I
I I
I I
I I
' SITE '
I I
I I
I I
-
Bethlehem RSN 2
Road 27ate
-
LEGEND ¥
(O Unsignalized Intersection
Signalized Intersection PM Pass-By
L te Trip Assi )
A Right-In/Right-Out Intersection ? I< A Poole and Smithfield Site rll];;h SSllglr)lment
Knightdale, NC 2=

X = Weekday PM Peak Hour Site Trips

RAMEY KEMP ASSOCIATES

Scale: Not to Scale |Figure 13a




45

64

Sandy
Run

op)
—
—
[T

_site ¥
1AccessH 4
'O 16y

3

g
<

\

Weekday PM Peak Hour Site Trips

RAMEY KEMP ASSOCIATES

- - S S}
é‘)@r \ o < ("*5@»" O‘r aH (J")@f s
' Fo et p 1= Tq o s2 74P 2 N ate
¥ V¥ po S -
: R 4 R 4
0
£ HE
2 |2
r N BN BN BN BN BN BN EE . ------------------I
|
: Lo ¢ _’{
. SITE (o
i i Y
1 1
1 1
Bethlehem RSN 2
Road 214te
-
LEGEND ¥
(O Unsignalized Intersection
Signalized Intersection PM Pass-By
Right-In/Right-Out Intersection ? I< A Poole and Smithfield Site TI'III)) ﬁxSSl%nment -
Knightdale, NC 2=

Scale: Not to Scale |Figure 13b|




46

<=z
Coo T F
| i Vo
1 1
H '
i SITE i
64 H 1
[} : <« ¥
; i Sie ¢
> ! 1AccessH 4
1k J T ! 46
s+ ~ i |’_‘ |U w
3 (I 1 o (I
H 29 28
&g IR IR
1< E<E i<
= s be - ~ E i 2 q | &5
- - |- + T ¥ -
é‘)@r N v« V%5« \d N2 -« YIS ¢ ("A}-i (’A}-44 45 o
t O O o
71 Tap Ziateziap =iqp  =Va T ety —~ = o7 76tp  Road Py NEYPS
S > - | 5% ' s 4y = 4= < 23=> gl
¥ | CT | iy !
: : : | v A
< fa = 0
@18 213 218 23 g
513 B B¢ 513 S
|< |< |< :<
r-------------------------------I
1 1
: :_ Site ¢ ;{
AccessC
! : FARY)
i i 3
1 1
1 1
Bethlehem RSN 2
Road k]
24t
-
LEGEND ¥
(O Unsignalized Intersection
Signalized Intersection PM Pass-By
Right-In/Right-Out Intersection ? I< A Poole and Smithfield Site Tr11:p 11?18381%r(’;rnent -
. u ul
= Weekday PM Peak Hour Site Trips Knlghtdale’ NC
RAMEY KEMP ASSOCIATES Scale: Not to Scale |Figure 13c




47

<=
1 : —
1
: : Y
i  SITE 5
1 \O
1 H )
: + Site €V
% g :------------------------I:Access H9/21}
=11 'O 7/32%,
N Y A
ke
' O
1<
8 PIL RS 3! ezo S
= |-=21/25 82/99 27/ 64 X! SN
40/50 A21/24 - -2/ ~30/79 D A 4/7 U -6/9
¢ "’@’ Ny swbys ¥ €T e - WA AL N2 Smithfield €49 \g &
] ® k] ; 79/56 =T 70/ 51 72/59 = ] Road o
PNV P 2uU>qp > a0 iy q4p = 410
Y | 5 e | R 2L Tt AL s L o] RS s> N\ 3%
= s 20 LA X o 15/14-;, > 9/6y, S
< fa =
@i 18 £:8 ElE
519 @1 e 2|2
1 1 |<
1 1
1 1
1 1
1 1
1 1
. SITE .
1 1
i - S
Bethlehem 1Y fg £
Road 274te
LEGEND - g
. . . Ny D
(O Unsignalized Intersection
Signalized Intersection
Right-In/Right-Out Intersection . . Total Site Trip
A RightIn/Rig Poole and Smithfield Assionment - Phase 1b
Weekday AM / PM Peak Hour Kni ght dale. NC &
X/Y =" ' ,
Site Trips RAMEY KEMP ASSOCIATES Scale: Not to Scale |Figure 14a




48

<=<X
1 : —
: : e
H 1
i  SITE '
1 1 ©°
64 [ i <R
1 : SN
: + Site €V
% g :------------------------I:Access H9/21}
g é 'Q 7/327,
n w3
.":| Q
1<
& |md6/42 183/168 26/60 = e
91/84 A 16/42 <183/ ~=105/116 <=100/108 26/ L A4/7 N -«8/18
¢ L)@r AN, @4—137//126 o ¥ R /A «loy/12 /R AT 415 (Ad 9/28  Smithfield ¢ V% o €
© o - W/
27/53—>LOJ 2> ﬂ ﬁ "LOJ 79/128=> :ﬁ ﬁ 834}%2-’: ﬁ ﬁ 74/9155-»Yﬁ 49/43=> :ﬁ ﬁ 88/70=> 60/55-’@ ﬂ f a Road 2 * ﬁ * ﬁ
S 53/106m| S 106/213=> | 27/8% 1 @ Voge Voo 27/85% 1 gy 13/1=> | 22N 15/14=> N
= 3| Gtp  @e S & = 15/l | %% 26/17y, >
l : 22 o
:<<Cn :e) o' % i A L1
.2 218 =19 =9 ofg
#1g $1g D3 "2 o |2
:. : &
1 :_ Site ¢ ; C
L R .
: :Access C 26/173 ?o l!)
: : 26/17‘ gg
] : g
Bethlehem ¢ ' i fg £
Road 2 ) qte
LEGEND - | B
_— R Y% &
(O Unsignalized Intersection
Signalized Intersection
: - - Total Site Tri
A Right-In/Right-Out Intersection ‘1 ( p
) M Peak Poole and Smithfield Assignment - Phase 2
x/y - Veekday AM// cak Hour Knightdale, NC
Site Trips RAMEY KEMP ASSOCIATES Scale: Not to Scale JFigure 14b




49

<=
F------------------------
: = 5
1 : p
1
: : 5
H '
i OITE : y
o4 = | 55
: 1 <o
: + Site €Y
%g :____F_________I__________lAccess%g/él}
Sl& == 'l 'O 33/95%,
wn ' A 9
g £y 3
NS &Y S
< < <
< PEAN 2 & 5 BB
i ;324/7{5 ’ 7776 }-304/307 <177/224 <180/234 ﬁ ;t) :45/83 3! A16/36 KEY }_16 /31
¢ o AU @==227/231 [ £ ¥ 7/22 2 «<180/234 | 7/ ¢ A <18/53" HT?1/63 25 9] ¥ Smithfield ¢ {Y% ¥
@ 9 2% 139/216=> T 152/206 =37 143/209 Pt 89,67 = 8]
g 94/1871 ﬁﬂ g 188/374= | 49/158 (?2 g 8/24y ﬁ&' “g 9/12y (¢ 9%}(1)3» I (‘3\; ‘gr) 25/1511'_’; ﬁggﬁ i A % 0
S qate | Ng — A By | 35 <
(o)) I 1 ,
i< o m
2l 21t =
g Ny o |
|< |< :< - %
DNLO
| | ) d;
: U C
: :Access C o1 (2‘ i
" " 2114y, | 8
1 1 NS
I - 2
Bethlehem 1Y fg £
Road 27440
LEGEND -_; &
- DN
(O Unsignalized Intersection N
Signalized Intersection
A Right-In/Right-Out Intersection Pool d Smithfield Total Site Trip
Weekday AM / PM Peak Hour oole and smithtie Assignment - Full Build
X/Y = oY Knightdale, NC
Site Trips

RAMEY KEMP ASSOCIATES

Scale: Not to Scale

Figure 14c




RAMEY KEMP ASSOCIATES

5. 2026/2029/2032 BUILD TRAFFIC CONDITIONS
5.1.2026/2029/2032 Build Peak Hour Traffic Volumes

To estimate traffic conditions with the site fully built-out, the total site trips were added to the
2026/2029/2032 no-build traffic volumes to determine the 2026/2029/2032 build traffic
volumes. Refer to Figures 15a, 15b, 15¢c, and 15d for an illustration of the 2026/2029/2032
build peak hour traffic volumes with the proposed site under Phase 1a, Phase 1b, Phase 2,

and Full-Build, respectively.

5.2. Analysis of 2026/2029/2032 Build Peak Hour Traffic Conditions

Study intersections were analyzed with the 2026/2029/2032 build traffic volumes using the
same methodology previously discussed for existing and no-build traffic conditions.
Intersections were analyzed with improvements necessary to accommodate future traffic
volumes. The results of the capacity analysis for each intersection are presented in Section 8

of this report.
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6. 2041 FUTURE TRAFFIC CONDITIONS

6.1. 2041 Future Peak Hour Traffic Volumes

Per the Town of Knightdale TIA guidelines, an analysis of the proposed development ten (10)
years after build-out is required. In order to estimate traffic conditions ten years beyond build-
out of the proposed development, 2032 build volumes were grown to the future year 2041
using the NCDOT and Town approved 1% annual growth rate. Refer to Figure 16 for an

illustration of the 2041 future traffic volumes.

6.2. Analysis of 2041 Future Peak Hour Traffic
Study intersections were analyzed with the 2041 future traffic volumes using the same
methodology previously discussed for existing, no-build, and build traffic conditions. The

results of the capacity analysis for each intersection are presented in Section 8 of this report.
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7. TRAFFIC ANALYSIS PROCEDURE

Study intersections were analyzed using the methodology outlined in the Highway Capacity
Manual (HCM), 6% Edition published by the Transportation Research Board. Capacity and
level of service are the design criteria for this traffic study. A computer software package,
Synchro (Version 11), was used to complete the analyses for the study area intersections.
Please note that the unsignalized capacity analysis does not provide an overall level of service

for an intersection; only delay for an approach with a conflicting movement.

The HCM defines capacity as “the maximum hourly rate at which persons or vehicles can
reasonably be expected to traverse a point or uniform section of a lane or roadway during a
given time period under prevailing roadway, traffic, and control conditions.” Level of service
(LOS) is a term used to represent different driving conditions, and is defined as a “qualitative
measure describing operational conditions within a traffic stream, and their perception by
motorists and/or passengers.” Level of service varies from Level “A” representing free flow,
to Level “F” where breakdown conditions are evident. Refer to Table 7 for HCM levels of
service and related average control delay per vehicle for both signalized and unsignalized
intersections. Control delay as defined by the HCM includes “initial deceleration delay, queue
move-up time, stopped delay, and final acceleration delay”. An average control delay of 50

seconds at a signalized intersection results in LOS “D” operation at the intersection.

Table 7: Highway Capacity Manual - Levels-of-Service and Delay

UNSIGNALIZED INTERSECTION SIGNALIZED INTERSECTION
LEVEL AVERAGE AVERAGE

OF CONTROL DELAY LEVEL OF CONTROL DELAY

. PER VEHICLE SERVICE PER VEHICLE
(SECONDS) (SECONDS)

A 0-10 A 0-10

B 10-15 B 10-20

C 15-25 C 20-35

D 25-35 D 35-55

E 35-50 E 55-80

F >50 F >80

7.1. Adjustments to Analysis Guidelines
Capacity analysis at all study intersections was completed according to the NCDOT

Congestion Management Guidelines.
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8.

CAPACITY ANALYSIS
8.1. Poole Road [EB-WB] and Smithfield Road [NB-SB]

The existing signalized intersection of Poole Road and Smithfield Road was analyzed under

2022 existing, 2026/2029/2032 no-build, 2026/2029/2032 build, and 2041 future traffic

conditions with lane configurations and traffic control shown in Table 8. It should be noted

that under future conditions, STIP HL-0031 is expected to improve the intersection by adding

exclusive left-turn lanes on all approaches. Refer to Table 8 for a summary of the analysis

results. Refer to Appendix F for the Synchro capacity analysis reports. SimTraffic queuing

reports can be found in Appendix U.

Table 8: Analysis Summary of Poole Road and Smithfield Road

’; WEEKDAY AM WEEKDAY PM
P PEAK HOUR PEAK HOUR
e LANE LEVEL OF SERVICE LEVEL OF SERVICE
SCENARIO | O | CONFIGURATIONS
A Abproach Overall Approach Overall
C PP (seconds) PP (seconds)
H
EB 1 LT-TH-RT D E
- WB 1 LT-TH-RT D C D C
2022 Existing NB 1 LT-TH-RT C ( 2 4) B ( > 9)
SB 1 LT-TH-RT A C
EB 1LT, 1 TH-RT D D
.. |wB 1LT,1TH, 1RT D E D D
2026 No-Build |\ 1LT, 1 TH-RT F (66) C (55)
SB 1LT, 1 TH-RT C E
EB 1LT, 1 TH-RT D D
.. |wB 1LT,1TH, 1RT D F D E
2029 No-Build | \ip 1LT, 1 TH-RT F (87) C (77)
SB 1LT, 1 TH-RT C F
EB 1LT, 1 TH-RT D D
.. |wB 1LT,1TH, 1RT D F D F
2032 No-Build | \jp 1LT, 1 TH-RT F (112) D (98)
SB 1LT, 1 TH-RT C F
EB 1LT, 1 TH-RT D D
2026 Build - |WB 1LT,1TH, 1RT D E D E
Phase 1a NB 1LT, 1 TH-RT F (68) C (64)
SB 1LT, 1 TH-RT C F
EB 1LT, 1 TH-RT D E
2026 Build - |WB 1LT,1TH, 1RT D E D E
Phaselb  |NB 1LT, 1 TH-RT F (69) C (69)
SB 1LT, 1 TH-RT C F

Background improvements to lane configurations by STIP HL-0031 shown underlined.
Background improvements to lane configurations by the Poole Road Assemblage development shown in ifalics.

KA
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Table 8: Analysis Summary of Poole Road and Smithfield Road

(continued)
II: WEEKDAY AM WEEKDAY PM
P PEAK HOUR PEAK HOUR
ANALYSIS R LANE LEVEL OF SERVICE LEVEL OF SERVICE
SCENARIO (o) CONFIGURATIONS
A Abproach Overall Approach Overall
C PP (seconds) pp (seconds)
H
EB 1LT, 1 TH-RT D E
2029 Build - |WB 1LT,1TH, 1RT D F D F
Phase 2 NB 1LT, 1 TH-RT F (90) C (97)
SB 1LT, 1 TH-RT C F
EB 1LT,1 TH-RT E F
2032 Build - WB 1LT,1TH, 1 RT E F E F
Full Build NB 1LT, 1 TH-RT F (123) D (115)
SB 1LT, 1 TH-RT C F
2026 Build - EB 1LT,1 TH-RT D E
Phase 1a - with |WB 1LT,1TH, 1RT E D D D
Signal Timing |NB 1LT,1TH-RT E (50) C (53)
Modifications | SB 1LT,1 TH-RT C E
2026 Build - | EB 1LT, 1 TH-RT E E
Phase 1b - with |WB 1LT,1TH, 1RT F D D D
Signal Timing |NB 1LT,1TH-RT E (53) C (55)
Modifications | SB 1LT,1 TH-RT C E
. EB 1LT, 1 TH-RT D E
PZ}? 29 ]ZUIId.t'h WB 1LT,1TH, 1 RT D F D E
. ase 2= wi o |NB 1LT, 1 TH-RT F (89) D (66)
mprovements | gp 1LT,1TH, 1 RT C F
2032 Build - EB 1LT,1TH-RT E F
Full Build - |WB 1LT,1TH, 1RT F F E F
with NB 1LT, 1 TH-RT F (101) D (84)
Improvements | SB 1LT,1TH,1RT C F
EB 1LT, 1 TH-RT E F
WB 1LT, 1TH, 1RT F F E F
2041 Future | \jp 1LT, 1 TH-RT F (135) E (124)
SB 1LT,1TH,1RT D F

Background improvements to lane configurations by STIP HL-0031 shown underlined.
Background improvements to lane configurations by the Poole Road Assemblage development shown in ifalics.
Improvements by Developer shown in bold.

Capacity analysis of 2022 existing traffic conditions indicates that the intersection of Poole
Road and Smithfield Road is expected to operate at an overall LOS C during the weekday AM
and PM peak hours. Under 2026 no-build conditions, the intersection is expected to operate
at an overall LOS E during the weekday AM peak hour and an overall LOS D during the
weekday PM peak hour. Capacity analysis of 2029/2032 no-build, 2026/2029 /2032 build, and
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2041 future build conditions indicates that the intersection is expected to operate at an overall

poor level of service (LOS E or F) during the weekday AM and PM peak hours.

To mitigate poor levels of service experienced at the intersection under future conditions, an
exclusive southbound right-turn lane was analyzed under 2029/2032 build conditions. An
exclusive southbound right-turn lane with a minimum of 325 feet of storage is expected to
improve delays and mitigate queue lengths under 2029/2032 build conditions to be better
than that of 2029/2032 no-build conditions in the weekday PM peak hour and is
recommended by the build-out of Phase 2 of the proposed development.

Under future conditions, the approved STIP HL-0031 does not provide adequate storage
length for the proposed development. Therefore, left turn lanes would need to be extended
for every approach to accommodate the queues associated with the approved adjacent
developments as well as the proposed development. It should be noted that the northbound
left and southbound left turn lanes” storage lengths are exceeded under 2032 no-build
conditions. The extension of these turn lanes to accommodate queues is recommended under

2032 build - Full Build conditions.

A single-lane roundabout with exclusive right-turn slip lanes on each approach was
considered at this intersection under 2032 build conditions to further improve level of service
during the weekday AM and PM peak hours. Due to heavy volumes on the major-street under
future conditions, a roundabout is not recommended at this intersection as it is not expected

to improve operations or have an adequate lifespan per NCDOT standards.

In order to improve operations at this intersection to an overall LOS D, per the Town’s Unified
Development Ordinance (UDO), additional through capacity would be necessary to
accommodate heavy volumes on the major thoroughfare. It should be noted that per the
Comprehensive Transportation Plan (CTP), Smithfield Road is slated to become a four-lane
divided roadway. Additionally, the proposed development is expected to provide

approximately 0.6 miles of widening along its frontage on either side of Smithfield Road to

IO RAMEY KEMP ASSOCIATES
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construct a portion of the planned four-lane divided section. The future widening of

Smithfield Road is expected to alleviate delays and queueing at this intersection.
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8.2. Smithfield Road [NB-SB] and Sandy Run [EB-WB]

The existing signalized intersection of Smithfield Road and Sandy Run was analyzed under
2022 existing, 2026/2029/2032 no-build, 2026/2029/2032 build, and 2041 future traffic
conditions with existing lane configurations and traffic control. Refer to Table 9 for a
summary of the analysis results. Refer to Appendix G for the Synchro capacity analysis

reports. SimTraffic queuing reports can be found in Appendix U.

Table 9: Analysis Summary of Smithfield Road and Sandy Run

: WEEKDAY AM WEEKDAY PM
P PEAK HOUR PEAK HOUR
ANALYSIS R LANE LEVEL OF SERVICE LEVEL OF SERVICE
SCENARIO | O | CONFIGURATIONS
A Abproach Overall Approach Overall
C PP (seconds) PP (seconds)
H
EB 1 LT-TH-RT E D
- WB 1 LT-TH-RT D C D B
2022 Existing | \1p 1LT, 1 TH-RT C (21) B (12)
SB 1LT, 1 TH-RT A A
EB 1 LT-TH-RT F D
. WB 1 LT-TH-RT E C E C
ARDINEASIIEL | pe 1LT, 1 TH-RT D (34) C (1)
SB 1LT, 1 TH-RT A B
EB 1 LT-TH-RT F E
. WB 1 LT-TH-RT E D E C
APDINGASIIEL | pe 1LT, 1 TH-RT E (52) D (31)
SB 1LT, 1 TH-RT A C
EB 1 LT-TH-RT F E
. WB 1 LT-TH-RT E F E D
A2 Ne-El | g 1LT, 1 TH-RT F (86) D (42)
SB 1LT, 1 TH-RT A D
EB 1 LT-TH-RT F D
2026 Build- | WB 1 LT-TH-RT E D E C
Phase 1a NB 1LT, 1 TH-RT D (41) C (25)
SB 1LT, 1 TH-RT A B
EB 1 LT-TH-RT F E
2026 Build - | WB 1 LT-TH-RT E D E C
Phase 1b NB 1LT, 1 TH-RT E (44) D (31)
SB 1LT, 1 TH-RT A C
EB 1 LT-TH-RT F E
2029 Build- | WB 1 LT-TH-RT E F E D
Phase 2 NB 1LT, 1 TH-RT F (89) C (49)
SB 1LT, 1 TH-RT A E
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Table 9: Analysis Summary of Smithfield Road and Sandy Run

(continued)
’; WEEKDAY AM WEEKDAY PM
P PEAK HOUR PEAK HOUR
ANALYSIS R LANE LEVEL OF SERVICE LEVEL OF SERVICE
SCENARIO | O | CONFIGURATIONS
A Overall Overall
C L (seconds) L (seconds)
H
EB 1 LT-TH-RT F E
2032 Build - Full | WB 1 LT-TH-RT E F E F
Build NB 1LT, 1 TH-RT F (155) E (106)
SB 1LT, 1 TH-RT B F
. EB 1LT, 1 TH-RT F F
Pi029 guﬂd.;h WB 1 LT-TH-RT C E E C
Im ase I'nwli ror | NB 1LT, 1 TH-RT F (77) B (27)
provements® | g 1LT, 1 TH-RT A C
. EB 1LT, 1 TH-RT F E
20]3;2 .i‘iuld > iuﬂ WB 1 LT-TH-RT D F D F
I “rlo ;n‘:’e’n v+ | NB 1LT, 1 TH-RT F (131) D (90)
prov SB 1LT, 1 TH-RT A F
EB 1LT, 1 TH-RT F E
WB 1 LT-TH-RT D F D F
2041 Future | \1p 1LT, 1 TH-RT F (189) F (158)
SB 1LT, 1 TH-RT A F

Improvements by Developer shown in bold.
*Right-Turn-On-Red turned on to analyze realistic operations.

Capacity analysis of 2022 existing, 2026/2029 no-build, and 2026 build traffic conditions
indicates that the intersection of Smithfield Road and Sandy Run is expected to operate at an
overall LOS D or better during the weekday AM and PM peak hours. Under 2032 no-build
and 2029 build conditions, the intersection is expected to operate at an overall LOS F during
the weekday AM peak hour and an overall LOS D or worse during the weekday PM peak
hour. Capacity analysis of 2032 build and 2041 future conditions indicates that the intersection

is expected to operate at an overall LOS F during the weekday AM and PM peak hours.

In order to improve operations at this intersection to an overall LOS D, per the Town’s Unified
Development Ordinance (UDO), an exclusive eastbound left-turn lane with a minimum of
275 feet of storage would be needed. Furthermore, additional through capacity would be
necessary to accommodate heavy volumes on the major thoroughfare. It should be noted that

per the Comprehensive Transportation Plan (CTP), Smithfield Road is slated to become a
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four-lane divided roadway. Additionally, the proposed development is expected to provide
approximately 0.6 miles of widening along its frontage on either side of Smithfield Road to
construct a portion of the planned four-lane divided section. Interconnectivity within the
proposed development to surrounding existing residential developments is expected to
provide alternative routes for traffic exiting the site to access Smithfield Road. The future
widening of Smithfield Road as well as interconnectivity to existing residential streets is

expected to alleviate traffic utilizing this intersection and decrease delays and queueing.

It should be noted that the exclusive eastbound left-turn lane on Sandy Run is only needed to
meet the Town’s UDO standards and improve the delays during the weekday AM and PM
peak hours. An exclusive eastbound left-turn lane is not desired or recommended at this
intersection due to constructability issues and constraints. After all recommended
improvements have been built out for the proposed development, it will be determined if

this improvement is warranted based on further coordination with NCDOT.
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8.3. Smithfield Road [NB-SB] and I-87 (US 64/264) Eastbound Ramps
[EB]
The existing signalized intersection of Smithfield Road and I-87 (US 64/264) Eastbound
Ramps were analyzed under 2022 existing, 2026/2029/2032 no-build, 2026/2029/2032 build,

and 2041 future traffic conditions with the lane configurations and traffic control shown in

Table 10. Under 2045 future conditions, the intersection was analyzed as half of a diverging

diamond interchange, per future roadway improvements associated with STIP I-6007. Refer

to Table 10 for a summary of the analysis results. Refer to Appendix H for the Synchro

capacity analysis reports. SimTraffic queuing reports can be found in Appendix U.

Table 10: Analysis Summary of Smithfield Road and I-87 (US 64/264)

Eastbound Ramps

A WEEKDAY AM WEEKDAY PM
:: PEAK HOUR PEAK HOUR
anaLysts | | R | ANE LEVEL OF SERVICE LEVEL OF SERVICE
SCENARIO O | CONFIGURATIONS
A Overall Overall
C Sppreach (seconds) Spproach (seconds)
H
EB 1LT, 1RT D B F D
2022 Existing 3 NB 2TH,1RT A A
SB 11T,1TH B (14) D (51)
EB 1LT,1RT C C R -
2026 No-Build | 3 | NB 2 TH,1RT B A
SB 11T, 1TH D (24) D (118)
EB 1LT, 1RT C C F -
2029 No-Build | 3 | NB 2 TH,1RT B A
SB 11T, 1TH D (26) D (151)
EB 1LT,1RT D C F -
2032No-Build | 3 | NB 2 TH,1RT C A
SB 1LT 1TH D (32) D (190)
2026 Build - il LLT, 1RT - C = F
Phace 1a 3 | NB 2TH, 1 RT B o A 129
SB 1LT,1TH D (24) D (129)
2026 Build - - S Lol < C F F
T 3 | NB 2 TH, 1RT B o A 136
SB 1LT, 1TH D (25) D (136)
2029 Build - il LLT, 1RT B C = F
Phae s 3 | NB 2 TH, 1 RT B 8 A 196
SB 11T, 1TH D (28) D (196)
2032 Build - - Lol - D F F
Foll Build 3 | NB 2 TH,1RT C A
uit bul 1LT 1TH D (41) E (264)

KA
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Table 10: Analysis Summary of Smithfield Road and I-87 (US 64/264)

Eastbound Ramps (continued)

A WEEKDAY AM WEEKDAY PM
s PEAK HOUR PEAK HOUR
LEVEL OF SERVICE LEVEL OF SERVICE
ANALYSIS NODE R LANE OF S c OF S c
SCENARIO o CONFIGURATIONS
A Overall Overall
C L (seconds) L (seconds)
H
EB 1LT,1RT F F F F
2041 Future 3 NB 2TH,1RT E B
SB 1LT,1TH D (119) F (338)
33 EB 2RT E D F F
2045 Future - 5B 11H A (38) F (179)
with STIP I- 35 WB 2TH E F E E
6007 SB 1LT F (83) E (78)
Improvements 5 EB 11T F C E B
NB 2TH C (34) A (17)

Improvements to lane configurations by STIP I-6007 shown underlined.

Capacity analysis of 2022 existing traffic conditions indicates that the intersection of
Smithfield Road and I-87 (US 64/264) Eastbound Ramps is expected to operate at an overall
LOS D or better during the weekday AM and PM peak hours. Under 2026/2029/2032 no-
build and 2026/2029/2032 build, the intersection is expected to operate at an overall LOS D
or better during the weekday AM peak hour and LOS F during the weekday PM peak hour.
Under 2041 future conditions, the intersection is expected to operate at LOS F during the
weekday AM and PM peak hours. This intersection was analyzed as half of a diverging
diamond interchange under 2045 future conditions per future roadway improvements
associated with STIP I-6007. Until the diverging diamond interchange improvements are
completed, long delays and queues would be expected at the intersection, particularly for the

eastbound off-ramp.

It should be noted that this signal is currently operating in free run conditions, which means
that there is not time of day signal timings that adjust the signal timings throughout the day
to account for traffic pattern changes. Coordinated timings during the weekday peak hours
would be beneficial by dedicating the appropriate green time to the heavier movements.

Additionally, the improvements associated with STIP 1-6007 are expected to convert this
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intersection to a diverging diamond interchange and relieve delays and queuing at the

intersection.

Per the Comprehensive Transportation Plan (CTP), Smithfield Road is slated to become a
four-lane divided roadway. Additionally, the proposed development is expected to provide
approximately 0.6 miles of widening along its frontage on either side of Smithfield Road to
construct a portion of the planned four-lane divided section. The future widening of
Smithfield Road is expected to alleviate delays and queueing at this intersection. Due to these
reasons and the expectation that improvements to [-540 will further improve traffic patterns
along Smithfield Road, no further improvements are recommended by the proposed

development.
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8.4. Smithfield Road [NB-SB] and I-87 (US 64/264) Westbound Ramps
[WB]

The existing signalized intersections of Smithfield Road and I-87 (US 64 / 264) WB Ramps
were analyzed under 2022 existing, 2026/2029/2032 no-build, 2026/2029/2032 build, and
2041 future traffic conditions with the lane configurations and traffic control shown in Table
11. Refer to Table 11 for a summary of the analysis results. Under 2041 future, the intersection
was analyzed as half of a diverging diamond interchange, per future roadway improvements
associated with STIP I-6007. Refer to Table 11 for a summary of the analysis results. Refer to
Appendix I for the Synchro capacity analysis reports. SimTraffic queuing reports can be found

in Appendix U.

Table 11: Analysis Summary of Smithfield Road and I-87 (US 64 / 264)
Westbound Ramps

/; WEEKDAY AM WEEKDAY PM
PEAK HOUR PEAK HOUR
P LEVEL OF SERVICE LEVEL OF SERVICE
ANALYSIS | o .| R LANE
SCENARIO o CONFIGURATIONS overall overall
A
C Approach (seconds) Approach (seconds)
H
WB 1LT, 1 TH-RT D B D B
2022 Existing 4 NB 1LT,1LT-TH B A
SB 1TH, 1RT B (16) B (14)
WB 1LT, 1 TH-RT D 5 D C
2026 No-Build 4 NB 2LT,1TH D C
SB 1TH, 1 RT C (35) B (26)
WB 1LT, 1 TH-RT D D D C
2029 No-Build 4 NB 21T, 1TH E C
SB 1TH, 1RT C (53) B (28)
WB 1LT, 1 TH-RT D - D C
2032 No-Build 4 NB 21T, 1TH 1 D
SB 1TH, 1 RT C (82) B (33)
2026 Build - WB 1LT, 1 TH-RT D D D C
Phaee 1a 4 NB 21T, 1TH D 39) C 26
SB 1TH, 1 RT C B
2026 Build - WB 1LT, 1 TH-RT D - D C
Phaca1h 4 NB JLT 1 TH D @) C 28)
SB 1TH, 1 RT C B
2029 Build - WB 1LT, 1 TH-RT D - D C
Phase 2 4 NB 21T, 1TH 1 77 D 39)
SB 1TH, 1 RT C B
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Table 11: Analysis Summary of Smithfield Road and I-87 (US 64 / 264)

Westbound Ramps (continued)

A WEEKDAY AM WEEKDAY PM
P PEAK HOUR PEAK HOUR
P LEVEL OF SERVICE LEVEL OF SERVICE
ANALYSIS NODE R LANE
SCENARIO (o] CONFIGURATIONS
A Apbroach Overall Approach Overall
C pp (seconds) pp (seconds)
H
2032 Build - WB 1LT,1 TH-RT D 5 E F
Full Build 4 NB 21LT,1TH F 132 F (96)
SB 1TH, 1 RT C ( ) C
WB 1LT,1TH-RT F F E F
2041 Future 4 NB 2LT,1TH F F
SB 1TH, 1 RT C (223) C (229)
43 WB 1RT E C E C
NB 1 TH A (21) A (21)
2045 Future -
} EB 1TH C C E E
with STIP I-6007 45 i—
Improvements 5B 1TH D (29) E (70)
18 WB 1LT E C E C
SB 1TH A (28) A (23)

Improvements to lane configurations by STIP I-6007 shown underlined.

Capacity analysis of 2022 existing, 2026,/2029 no-build, 2026 build traffic conditions indicates
that the intersection of Smithfield Road and I-87 (US 64/264) Westbound Ramps is expected
to operate at an overall LOS D or better during the weekday AM and PM peak hours. Under
2032 no-build and 2029 build, the intersection is expected to operate at an overall poor LOS
(E or F) during the weekday AM peak hour and an overall LOS D or better during the
weekday PM peak hour. Capacity analysis of 2032 build and 2041 future conditions indicate
that the intersection is expected to operate at an overall LOS F during the weekday AM and
PM peak hours. This intersection was analyzed as half of a diverging diamond interchange
under 2045 future conditions per future roadway improvements associated with STIP I-6007.
Until the diverging diamond interchange improvements are completed, long delays and

queues would be expected at the intersection, particularly for the northbound left turn on

Smithfield Road.

It should be noted that this signal is currently operating in free run conditions, which means

that there is not time of day signal timings that adjust the signal timings throughout the day
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to account for traffic pattern changes. Coordinated timings during the weekday peak hours
would be beneficial by dedicating the appropriate green time to the heavier movements.
Additionally, the improvements associated with STIP 1-6007 are expected to convert this
intersection to a diverging diamond interchange and relieve delays and queuing at the

intersection.

Per the Comprehensive Transportation Plan (CTP), Smithfield Road is slated to become a
four-lane divided roadway. Additionally, the proposed development is expected to provide
approximately 0.6 miles of widening along its frontage on either side of Smithfield Road to
construct a portion of the planned four-lane divided section. The future widening of
Smithfield Road is expected to alleviate delays and queueing at this intersection. Due to these
reasons and the expectation that improvements to I-540 will further improve traffic patterns
along Smithfield Road, no further improvements are recommended by the proposed

development.
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8.5. Smithfield Road [NB-SB] and Major Slade Road [EB-WB]

The existing signalized intersection of Smithfield Road and Major Slade Road was analyzed
under 2022 existing, 2026,/2029/2032 no-build, 2026/2029/2032 build, and 2041 future traffic
conditions with existing lane configurations and traffic control. Refer to Table 12 for a
summary of the analysis results. Refer to Appendix J for the Synchro capacity analysis reports.

SimTraffic queuing reports can be found in Appendix U.

Table 12: Analysis Summary of Smithfield Road and Major Slade Road

f,\ WEEKDAY AM WEEKDAY PM
P PEAK HOUR PEAK HOUR
ANALYSIS R LANE LEVEL OF SERVICE LEVEL OF SERVICE
SCENARIO o CONFIGURATIONS
A Approach Overall Approach Overall
C PP (seconds) PP (seconds)
H
EB 1 LT-TH-RT D E
L WB 1 LT-TH-RT D B D C
2022 Existing NB 1 LT-TH-RT B ( 1 9) A ( 2 6)
SB 1 LT-TH-RT A C
EB 1 LT-TH-RT E E
; WB 1 LT-TH-RT D C D D
2026 No-Build NB 1 LT-TH-RT C (24) B (38)
SB 1 LT-TH-RT A D
EB 1 LT-TH-RT E E
: WB 1 LT-TH-RT D C D E
2029 No-Build NB 1 LT-TH-RT C (3 1) B ( 6 0)
SB 1 LT-TH-RT A E
EB 1 LT-TH-RT E E
. WB 1 LT-TH-RT D D D F
2032 No-Build NB 1 LT-TH.RT E (46) B (93)
SB 1 LT-TH-RT B F
EB 1 LT-TH-RT E E
2026 Build - WB 1 LT-TH-RT D C D D
Phase 1a NB 1 LT-TH-RT C (24) B (42)
SB 1 LT-TH-RT A D
EB 1 LT-TH-RT E E
2026 Build - WB 1 LT-TH-RT D C D D
Phase 1b NB 1 LT-TH-RT C (26) B (45)
SB 1 LT-TH-RT A D
EB 1 LT-TH-RT E E
2029 Build - WB 1 LT-TH-RT D C D E
Phase 2 NB 1 LT-TH-RT D (34) B (84)
SB 1 LT-TH-RT B F
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Table 12: Analysis Summary of Smithfield Road and Major Slade Road

(continued)
c WEEKDAY AM WEEKDAY PM
5 PEAK HOUR PEAK HOUR
e = 1T LEVEL OF SERVICE LEVEL OF SERVICE
SCENARIO O | CONFIGURATIONS
A Abproach Overall Approach Overall
C PP (seconds) pp (seconds)
H
EB 1 LT-TH-RT F F
2032 Build - WB 1 LT-TH-RT E D E E
Full Build NB 1 LT-TH-RT E (54) C (71)
SB 1 LT-TH-RT A E
. EB 1 LT-TH-RT E E
Pi029 g’mld.;h WB 1 LT-TH-RT D C D D
Imai‘; e;l‘;’;ts NB 1 LT-TH-RT D (34) C (52)
prov SB 1LT-TH,1RT A E
2032 Build - EB 1LT, 1 TH-RT D D
Full Build - WB 1 LT-TH-RT F D F D
with NB 1 LT-TH-RT D (49) B (54)
Improvements SB 1LT-TH,1RT A E
EB 1LT, 1 TH-RT E D
WB 1 LT-TH-RT F E F F
2041 Future ) 4 1 LT-TH-RT E (71) C (87)
SB 1LT-TH, 1 RT A F

Improvements by Developer shown in bold.

Capacity analysis of 2022 existing, 2026 no-build, and 2026 build traffic conditions indicates
that the intersection of Smithfield Road and Major Slade Road is expected to operate at an
overall LOS D or better during the weekday AM and PM peak hours. Under 2029 no-build
and 2029 build conditions, the intersection is expected to operate at an overall LOS C during
the weekday AM peak hour and an overall LOS E during the weekday PM peak hour.
Capacity analysis of 2032 no-build indicates that the intersection is expected to operate at LOS
D in during the AM peak hour and LOS F during the PM peak hours, while 2032 build
conditions indicate that the intersection is expected to operate at an overall LOS D during the

weekday AM peak hour and an overall LOS E during the weekday PM peak hour.

Due to poor levels of service during the weekday PM peak hour under 2029 build conditions,

an exclusive southbound right-turn lane was analyzed at the intersection. With this
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improvement, the intersection is expected to operate at an overall LOS D or better during the
weekday AM and PM peak hours. It is recommended that an exclusive southbound right-
turn lane with a minimum of 100 feet of storage be constructed at this intersection with the
build out of Phase 2 of the proposed development. Capacity analysis of 2041 future traffic
conditions indicates that the intersection is expected to operate at an overall LOS E during the

weekday AM peak hour and an overall LOS F during the weekday PM peak hour.

In order to improve operations at this intersection to an overall LOS D, per the Town’s Unified
Development Ordinance (UDO), under 2032 build conditions, an exclusive eastbound left-
turn lane was analyzed in addition to the exclusive southbound right-turn lane. With these
improvements, the intersection is expected to operate at an overall LOS D during the weekday
AM and PM peak hours. It should be noted that per the Comprehensive Transportation Plan
(CTP), Smithfield Road is slated to become a four-lane divided roadway. Additionally, the
proposed development is expected to provide approximately 0.6 miles of widening along its
frontage on either side of Smithfield Road to construct a portion of the planned four-lane
divided section. The future widening of Smithfield Road is expected to further alleviate

delays and queueing at this intersection.

It should be noted that the exclusive eastbound left-turn lane on Major Slade Road is
only needed to meet the Town’s UDO standards and improve the delays during the week-
day PM peak hour. An exclusive eastbound left-turn lane is not desired or recommended
at this intersection due to constructability issues and constraints. After all recommended
improvements have been built out for the proposed development, it will be determined

if this improvement is warranted based on further coordination with NCDOT.
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8.6. Poole Road [EB-WB] and Major Slade Road [NB]

The existing unsignalized intersection of Poole Road and Major Slade Road was analyzed

under 2022 existing, 2026,/2029/2032 no-build, 2026/2029/2032 build, and 2041 future traffic

conditions with the lane configurations and traffic control shown in Table 13. Refer to Table

13 for a summary of the analysis results. Refer to Appendix K for the Synchro capacity

analysis reports. SimTraffic queuing reports can be found in Appendix U.

Table 13: Analysis Summary of Poole Road and Major Slade Road
2 WEEKDAY AM WEEKDAY PM
- PEAK HOUR PEAK HOUR
e - R LEVEL OF SERVICE LEVEL OF SERVICE
SCENARIO O | CONFIGURATIONS
A Approach Overall Approach Overall
C PP (seconds) PP (seconds)
H
EB 1 TH-RT - -
2022 Existing | WB 1LT-TH Al N/A Al N/A
NB 1LT-RT B2 A2
EB 1 TH-RT - -
2026 No-Build | WB 1LT-TH Al N/A Al N/A
NB 1LT-RT B2 B2
EB 1 TH-RT - -
2029 No-Build | WB 1LT-TH Al N/A Al N/A
NB 1 LT-RT B2 B2
EB 1 TH-RT - -
2032 No-Build | WB 1LT-TH Al N/A Al N/A
NB 1LT-RT C2 B2
: EB 1 TH-RT - -
2013}61;221;: " | ws 1LT-TH Al N/A Al N/A
NB 1LT-RT B2 B2
: EB 1 TH-RT - -
2013}11221113 T | ws 1LT-TH Al N/A Al N/A
NB 1LT-RT B2 B2
: EB 1 TH-RT - -
2012:215;11; | ws 1LT-TH Al N/A Al N/A
NB 1LT-RT C B2
: EB 1 TH-RT - -
2%?51?3‘;1;&' WB 1LT-TH Al N/A Al N/A
NB 1LT-RT C E2
2032 Build - EB 1 TH-RT — —
Full Build with | WB 1LT-TH Al N/A Al N/A
Improvements NB 1LT,1RT C2 C2
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Table 13: Analysis Summary of Poole Road and Major Slade Road

(continued)

ﬁ WEEKDAY AM WEEKDAY PM

P PEAK HOUR PEAK HOUR
ANALYSIS R LANE LEVEL OF SERVICE LEVEL OF SERVICE
SCENARIO (0] CONFIGURATIONS

A Overall Overall

C SERREE (seconds) SERRuEES (seconds)

H

EB 1 TH-RT - -
2041 Future WB 1LT-TH Al N / A Al N / A

NB 1LT,1RT C2 E2

1. Level of service for major-street left-turn movement.
2. Level of service for minor-street approach.
Improvements by Developer shown in bold.

Capacity analysis of 2022 existing, 2026/2029/2032 no-build, 2026/2029 build, and 2041
future traffic conditions indicates that the major-street left-turn movement and the minor-
street approach at the intersection of Poole Road and Major Slade Road is expected to operate
at LOS C or better during the weekday AM and PM peak hours. Under 2032 build conditions,
the northbound minor-street movement is expected to degrade to an LOS E during the

weekday PM peak hour.

Poor levels of service are not uncommon on a stop-controlled minor-street approach when
heavy volumes are experienced on the major thoroughfare (Poole Road). An exclusive
northbound right-turn lane was analyzed to mitigate poor levels of service experienced on
the minor-street approach during the weekday PM peak hour under 2032 build conditions.
With this right-turn lane, the major-street left-turn movement and the minor-street approach
are expected to operate at LOS C during the weekday AM and PM peak hours under 2032
build conditions. An exclusive northbound right-turn lane with a minimum of 100 feet of

storage and appropriate taper is recommended at full build-out of the proposed development.
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8.7. Poole Road [EB-WB] and Bethlehem Road [NB-SB]
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The existing unsignalized intersection of Poole Road and Bethlehem Road was analyzed

under 2022 existing, 2026,/2029/2032 no-build, 2026/2029/2032 build, and 2041 future traffic

conditions with the lane configurations and traffic control shown in Table 14. Refer to Table

14 for a summary of the analysis results. Refer to Appendix L for the Synchro capacity analysis

reports. SimTraffic queuing reports can be found in Appendix U.

Table 14: Analysis Summary of Poole Road and Bethlehem Road

‘I: WEEKDAY AM WEEKDAY PM
p PEAK HOUR PEAK HOUR
ANALYSIS R LANE LEVEL OF SERVICE LEVEL OF SERVICE
SCENARIO o CONFIGURATIONS
A Approach Overall Abbroach Overall
C PP (seconds) PP (seconds)
H
EB 1 LT-TH-RT A A
.. WB 1 LT-TH-RT A C A C
2022 Existing NB 1 LT-TH-RT E ( 2 8) B ( 2 9)
SB 1 LT-TH-RT C E
EB 1 LT-TH-RT A A
. WB 1 LT-TH-RT A D A D
2026 No-Build NB 1 LT-TH-RT F (55) B ( 45)
SB 1 LT-TH-RT D F
EB 1 LT-TH-RT A A
. WB 1 LT-TH-RT A F A E
2029 No-Build NB 1 LT-TH-RT F ( 9 9) B ( 6 9)
SB 1 LT-TH-RT F F
EB 1 LT-TH-RT A A
. WB 1 LT-TH-RT A F A F
2032 No-Build NB 1 LT-TH.RT F (147) C (99)
SB 1 LT-TH-RT F F
EB 1 LT-TH-RT A A
2026 Build - WB 1 LT-TH-RT A D A D
Phase 1a NB 1 LT-TH-RT F (54) B (47)
SB 1 LT-TH-RT D E
EB 1 LT-TH-RT A A
2026 Build - WB 1 LT-TH-RT A E A D
Phase 1b NB 1 LT-TH-RT F (56) B (48)
SB 1 LT-TH-RT D F
EB 1 LT-TH-RT A A
2029 Build - WB 1 LT-TH-RT B F A E
Phase 2 NB 1 LT-TH-RT F (102) C (74)
SB 1 LT-TH-RT F F
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Table 14: Analysis Summary of Poole Road and Bethlehem Road

(continued)
& WEEKDAY AM WEEKDAY PM
g PEAK HOUR PEAK HOUR
ANALYSIS R LANE LEVEL OF SERVICE LEVEL OF SERVICE
SCENARIO (o) CONFIGURATIONS
A A h Overall A h Overall
C pproac (seconds) pproac (seconds)
H
EB 1 LT-TH-RT A B
2032 Build - WB 1 LT-TH-RT B F A F
Full Build NB 1 LT-TH-RT F (155) C (115)
SB 1 LT-TH-RT F F
2029 Build - EB 1 LT-TH-RT B C
Phase 2 - with WB 1 LT-TH-RT C C C C
Signal Timing NB 1 LT-TH-RT C (27) B (24)
Modifications SB 1 LT-TH-RT C C
2032 Build - EB 1 LT-TH-RT B C
Full Build - with | WB 1 LT-TH-RT C C C C
Signal Timing | NB 1 LT-TH-RT D (34) B (29)
Modifications SB 1 LT-TH-RT C D
EB 1 LT-TH-RT C D
WB 1 LT-TH-RT D D C D
2041 Future | 1 LT-TH-RT D (43) C (35)
SB 1 LT-TH-RT D D

Capacity analysis of the 2029 and 2032 no-build and build scenarios indicates that the
intersection of Poole Road and Bethlehem Road is expected to operate at an overall poor LOS
(E or F) during the weekday AM and PM peak hours. It should be noted that 2022 existing
condition during the weekday AM and PM peak hours, 2026 no-build conditions during the
weekday PM peak hour, and 2026 build conditions during the weekday AM and PM peak

hour are expected to operate at an overall LOS D or better.

Signal timing modifications were considered at this intersection in an effort to mitigate the
poor levels of service experienced at this intersection during the weekday AM and PM peak
hours under 2029/2032 no-build and 2029/2032 build conditions. With these signal timing
modifications, the intersection is expected to operate at an overall LOS C or better during the
weekday AM and PM peak hours under 2029/2032 build conditions. Under 2041 future
conditions, the intersection is expected to operate at an overall LOS D during the weekday

AM and PM peak hours. It should be noted that while this study analyzes the signal with
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modified signal timings, NCDOT typically updates all signals periodically to account for

changes in traffic patterns as a part of signal maintenance.
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8.8. Smithfield Road [NB-SB] and Site Access A [EB]
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The proposed unsignalized intersection of Smithfield Road and Site Access A was analyzed

under 2026/2029 /2032 build traffic conditions with the lane configurations and traffic control

shown in Table 15. Refer to Table 15 for a summary of the analysis results. Refer to Appendix

M for the Synchro capacity analysis reports. SimTraffic queuing reports can be found in

Appendix U.

Table 15: Analysis Summary of Smithfield Road and Site Access A

A WEEKDAY AM WEEKDAY PM
P PEAK HOUR PEAK HOUR
P LEVEL OF SERVICE LEVEL OF SERVICE
ANALYSIS | R LANE
SCENARIO | O | CONFIGURATIONS
A Overall Overall
C SERIeSE (seconds) SEREEE (seconds)
H
. EB 1LT,1RT P2 2
2013}61 Bmid " | NB 1LT,1TH Al N/A B! N/A
ase fa SB 1TH, 1RT - =
. EB 1LT,1RT P2 P
20132}? B‘“lli " | NB 1LT, 1 TH Al N/A B! N/A
ase SB 1TH, 1 RT - -
. EB 1LT, 1RT P2 2
20%13“112‘1 " | NB 1LT,1TH Al N/A B! N/A
ase SB 1TH,1RT - -
. EB 1LT, 1RT P2 P2
2123‘?133‘“.1&' NB 1LT,1TH Al N/A c N/A
e SB 1TH,1RT - -
2032 Build - | EB 1LT,1RT F D F C
Full Build | NB 1LT,1TH E B
Signalized | SB 1TH, 1RT A (53) D (33)
EB 1LT, 1RT F R F B
2041 Future | NB 1LT,1TH F B
SB 1TH, 1 RT A (88) F (62)

Improvements to lane configurations are shown in bold.
1. Level of service for major-street left-turn movement.

2. Level of service for minor-street approach.

Capacity analysis of 2026/2029/2032 build and 2041 future traffic conditions indicates that

the major-street left-turn movement at the intersection of Smithfield Road and Site Access A

is expected to operate at LOS C or better during the weekday AM and PM peak hours while

the minor-street approach is expected to operate at LOS F the weekday AM and PM peak

KA
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hours. Poor levels of service are not uncommon on an unsignalized minor-street approach

when heavy through volumes are experienced on the major thoroughfare (Smithfield Road).

A traffic signal was considered at this intersection to mitigate the poor levels of service
experienced on the minor-street approach and 2026/2029/2032 build traffic volumes were
analyzed using the criteria contained in the Manual on Uniform Traffic Control Devices
(MUTCD). A traffic signal was warranted during the weekday AM and PM peak hours under
2032 build conditions. Utilizing the four hours of count data collected at this intersection
during the weekday AM (7-9 AM) and PM (4-6 PM) peak periods, a full signal warrant
analysis was conducted to determine if the 4-hour or 8-hour warrants would be met. Based
on this analysis, Warrant 2 (4-hour) and Warrant 1B (8-hour) are both expected to be met
under 2032 build and 2041 future conditions in addition to Warrant 3 (peak hour). With a
signal, the intersection is expected to operate at an overall LOS D or better during the weekday
AM and PM peak hours under 2032 build conditions. It is recommended that the intersection
be monitored for signalization and that a signal be installed when warranted. Under 2041
future conditions, the intersection is expected to operate at an overall LOS F during the

weekday AM peak hour and LOS E during the weekday PM peak hour.

Turn lanes were considered based on the NCDOT Policy on Street and Driveway Access to North
Carolina Highways (Driveway Manual). Based on the Driveway Manual, an exclusive
northbound left-turn lane with a minimum of 300 feet of storage and an exclusive southbound
right-turn lane with a minimum of 100 feet of storage are recommended by the proposed
development. It should be noted that two (2) eastbound egress lanes were analyzed under

2026/2029/2032 build conditions and are also recommended by the proposed development.

It should be noted that the proposed development is expected to provide approximately 0.6
miles of widening along its frontage on either side of Smithfield Road to construct a portion
of the planned four-lane divided section, per the Comprehensive Transportation Plan (CTP).
The future widening of Smithfield Road as well as the interconnectivity within the proposed
development is expected to further alleviate delays and queueing at this intersection and

provide multiple routes to exit the site to Smithfield Road.
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8.9. Smithfield Road [NB-SB] and Site Access B [EB] / Site Access F [WB]
The proposed unsignalized intersection of Smithfield Road and Site Access B / Site Access F
was analyzed under 2029/2032 build traffic conditions with the lane configurations and
traffic control shown in Table 16. Refer to Table 16 for a summary of the analysis results. Refer
to Appendix N for the Synchro capacity analysis reports. SimTraffic queuing reports can be

found in Appendix U.

Table 16: Analysis Summary of Smithfield Road and Site Access B / Site

Access F
A WEEKDAY AM WEEKDAY PM
P PEAK HOUR PEAK HOUR
P LEVEL OF SERVICE LEVEL OF SERVICE
ANALYSIS | R LANE
SCENARIO | O | CONFIGURATIONS
A Overall Overall
ﬁ SEEIEEEE (seconds) el (seconds)
. EB 1LT, 1RT P 2
2012313“112‘1 " | NB 1LT,1TH Al N/A B! N/A
ase SB 1TH, 1RT - -
EB 1LT-TH, 1 RT 2 2
2032 Build - | WB 1 LT-TH-RT P 2
FullBuild | NB | 1LT,1TH,1TH-RT Al N/A B! N/A
SB 1LT, 2 TH, 1 RT C B
. EB 1LT-TH, 1 RT D E
2123‘?1%‘11.1;‘;' WB 1 LT-TH-RT E C E B
S,“ 1‘.“ 4 | NB| 1LT 1TH 1THRT B (1) B (16)
1gnatize SB 1LT,2 TH, 1RT C A
EB 1LT-TH, 1 RT D E
2041 Fut WB 1 LT-TH-RT E C E B
U NB | 1LT,1TH, 1 TH-RT B (31) B (16)
SB 1LT, 2 TH, 1 RT D B

Improvements to lane configurations are shown in bold.
1. Level of service for major-street left-turn movement.
2. Level of service for minor-street approach.

Capacity analysis of 2029/2032 build traffic conditions indicates that the major-street left-turn
movements at the intersection of Smithfield Road and Site Access B / Site Access F are
expected to operate at LOS C or better during the weekday AM and PM peak hours while the
minor-street approaches are expected to operate at LOS F the weekday AM and PM peak
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hours. Poor levels of service are not uncommon on an unsignalized minor-street approach

when heavy through volumes are experienced on the major thoroughfare (Smithfield Road).

A traffic signal was considered at this intersection to mitigate the poor levels of service
experienced on the minor-street approach and 2029/2032 build traffic volumes were analyzed
using the criteria contained in the Manual on Uniform Traffic Control Devices (MUTCD). A
traffic signal was warranted during the weekday AM peak hour under 2029 build conditions
and during the weekday AM and PM peak hours under 2032 build conditions. Utilizing the
four hours of count data collected at this intersection during the weekday AM (7-9 AM) and
PM (4-6 PM) peak periods, a full signal warrant analysis was conducted to determine if the 4-
hour or 8-hour warrants would be met. Based on this analysis, Warrant 2 (4-hour) is expected
to be met under 2032 build and 2041 future conditions in addition to Warrant 3 (peak hour).
With a signal, the intersection is expected to operate an overall LOS C or better during the
weekday AM and PM peak hours under 2032 build and 2041 future conditions. It is
recommended that the intersection be monitored for signalization and that a signal be

installed when warranted.

Turn lanes were considered based on the NCDOT Policy on Street and Driveway Access to North
Carolina Highways (Driveway Manual). Based on the Driveway Manual, an exclusive
northbound left-turn lane with a minimum of 125 feet of storage, an exclusive southbound
left-turn lane with a minimum of 200 feet of storage, and an exclusive right-turn lane with a
minimum of 75 feet of storage are warranted and recommended by the proposed
development. It should be noted that two (2) eastbound egress lanes were analyzed under

2029/2032 build conditions and are also recommended by the proposed development.

It should be noted that the proposed development is expected to provide approximately 0.6
miles of widening along its frontage on either side of Smithfield Road to construct a portion
of the planned four-lane divided section, per the Comprehensive Transportation Plan (CTP).
The future widening of Smithfield Road is expected to further alleviate delays and queueing

at this intersection.
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8.10. Poole Road [EB-WB] and Site Access C [SB]

The proposed unsignalized intersection of Poole Road and Site Access C was analyzed under
2029/2032 build traffic conditions with lane configurations and traffic control shown in Table
17. Refer to Table 17 for a summary of the analysis results. Refer to Appendix O for the

Synchro capacity analysis reports. SimTraffic queuing reports can be found in Appendix U.

Table 17: Analysis Summary of Poole Road and Site Access C

= WEEKDAY AM WEEKDAY PM
P PEAK HOUR PEAK HOUR
P LEVEL OF SERVICE LEVEL OF SERVICE
ANALYSIS | R LANE
SCENARIO | O | CONFIGURATIONS
A Overall Overall
C SERIESED (seconds) PR (seconds)
H
: EB 1LT,1TH Al Al
20%%:;11; " | wB 1 TH-RT = N/A - N/A
SB 1LT,1RT B2 B2
: EB 1LT,1TH Al Al
22‘:’1%1%13;&1' WB 1 TH-RT = N/A - N/A
SB 1LT,1RT B B
EB 1LT-TH Al Al
2041 Future | WB 1 TH-RT - N/A - N/A
SB 1LT,1RT B2 &

Improvements to lane configurations are shown in bold.
1. Level of service for major-street left-turn movement.
2. Level of service for minor-street approach.

Capacity analysis of 2029/2032 build and 2041 future traffic conditions indicates that the
major-street left-turn movement and the minor-street approach at the intersection of Poole
Road and Site Access C are expected to operate at LOS C or better during the weekday AM
and PM peak hours.

Turn lanes were considered based on the NCDOT Policy on Street and Driveway Access to North
Carolina Highways (Driveway Manual). Based on the Driveway Manual, an exclusive
eastbound left-turn lane with a minimum of 50 feet of storage and appropriate deceleration
and taper length is warranted and recommended. Separate left and right turn lanes were

considered on Site Access C.

? I<A RAMEY KEMP ASSOCIATES
TOGETHER WE ARE LIMITLESS



RAMEY KEMP ASSOCIATES

8.11. Smithfield Road [NB-SB] and Site Access D [EB]

The proposed unsignalized intersection of Smithfield Road and Site Access D was analyzed
under 2032 build traffic conditions with the lane configurations and traffic control shown in
Table 18. Refer to Table 18 for a summary of the analysis results. Refer to Appendix P for the

Synchro capacity analysis reports. SimTraffic queuing reports can be found in Appendix U.

Table 18: Analysis Summary of Smithfield Road and Site Access D

A WEEKDAY AM WEEKDAY PM
P PEAK HOUR PEAK HOUR
P LEVEL OF SERVICE LEVEL OF SERVICE
ANALYSIS R LANE
SCENARIO (o) CONFIGURATIONS
A Overall Overall
C LR (seconds) L (seconds)
H
. EB 1LT-RT F2 F2
2013}61 Bmlli " | NB 1LT-TH Al N/A B! N/A
ase SB 1 TH-RT - -
. EB 1LT-RT 2 P2
20%13‘”12‘1 - | NB 1LT-TH Al N/A B! N/A
ase SB 1 TH-RT - -
. EB 1LT-RT F2 F2
223%133111_1&— NB 1LT-TH Al N/A B! N/A
P SB 1TH, 1 TH-RT - -
2026 Build - EB 1LT,1RT F2 F2
Phase lbw | NB 1LT-TH Al N/A B! N/A
Improvements | SB 1 TH-RT -~ --
2029 Build - EB 1LT,1RT F2 F2
Phase 2 w NB 1LT-TH Al N/A B! N/A
Improvements | SB 1 TH-RT -- --
2032 Build - EB 1LT,1RT F2 F2
Full Buildw | NB 1LT-TH Al N/A B! N/A
Improvements | SB 1TH, 1 TH-RT = ==
EB 1LT,1RT F2 P
2041 Future | NB 1LT-TH Bl N/A Ct N/A
SB 1TH, 1 TH-RT - -

Improvements to lane configurations are shown in bold.
1. Level of service for major-street left-turn movement.

2. Level of service for minor-street approach.

Capacity analysis of 2032 build and 2041 future traffic conditions indicates that the major-
street left-turn movement at the intersection of Smithfield Road and Site Access D is expected

to operate at LOS C or better during the weekday AM and PM peak hours while the minor-

? I<A RAMEY KEMP ASSOCIATES
TOGETHER WE ARE LIMITLESS



RAMEY KEMP ASSOCIATES

street approach is expected to operate at LOS F during the weekday AM and PM peak hours.
Poor levels of service are not uncommon on an unsignalized minor-street approach when

heavy through volumes are experienced on the major thoroughfare (Smithfield Road).

Turn lanes were considered based on the NCDOT Policy on Street and Driveway Access to North
Carolina Highways (Driveway Manual). Based on the Driveway Manual, no exclusive turn
lanes are warranted at the build-out of the proposed development. Although a northbound
left turn lane is not warranted based on the turn lane criteria, it is likely that a left turn lane
will be required on Smithfield Road based on the high volume of through traffic. Separate
eastbound left and right turn lanes are recommended on Site Access D to improve delays

exiting the site.

It should be noted that the proposed development is expected to provide approximately 0.6
miles of widening along its frontage on either side of Smithfield Road to construct a portion
of the planned four-lane divided section, per the Comprehensive Transportation Plan (CTP).
The future widening of Smithfield Road is expected to further alleviate delays and queueing

at this intersection.
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8.12. Smithfield Road [NB-SB] and Site Access E [EB]

The proposed right-in/right-out intersection of Smithfield Road and Site Access E was

analyzed under 2032 build traffic conditions with the lane configurations and traffic control

shown in Table 19. Refer to Table 19 for a summary of the analysis results. Refer to Appendix

Q for the Synchro capacity analysis reports. SimTraffic queuing reports can be found in

Appendix U.

Table 19: Analysis Summary of Smithfield Road and Site Access E

A WEEKDAY AM WEEKDAY PM
P PEAK HOUR PEAK HOUR
P LEVEL OF SERVICE LEVEL OF SERVICE
ANALYSIS R LANE
SCENARIO (o] CONFIGURATIONS
A Overall Overall
C SRR (seconds) SEREEE (seconds)
H
. EB 1RT B! Ct
“prasets | NP 1 TH - N/A - N/A
SB 1 TH-RT - -
. EB 1RT B! D1
20%2155‘:1; " | NB 1TH - N/A -- N/A
SB 1 TH-RT = _
. EB 1RT B! Cl
w5 S | S|
SB 1TH, 1 TH-RT = —
EB 1RT Bl Cl
2041 Future | NB 2TH - N/A - N/A
SB 1TH, 1 TH-RT - -

Improvements to lane configurations are shown in bold.

1. Level of service for minor-street approach.

Capacity analysis of 2032 build and 2041 future traffic conditions indicates that the minor-

street approach at the intersection of Smithfield Road and Site Access E is expected to operate

at LOS D or better during the weekday AM and PM peak hours.

Turn lanes were considered based on the NCDOT Policy on Street and Driveway Access to North

Carolina Highways (Driveway Manual). Based on the Driveway Manual, no exclusive turn

lanes are warranted at the build-out of the proposed development.
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It should be noted that the proposed development is expected to provide approximately 0.6
miles of widening along its frontage on either side of Smithfield Road to construct a portion
of the planned four-lane divided section, per the Comprehensive Transportation Plan (CTP).
The future widening of Smithfield Road is expected to further alleviate delays and queueing

at this intersection.
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The proposed right-in/right-out intersection of Smithfield Road and Site Access G was

analyzed under 2032 build traffic conditions with the lane configurations and traffic control

shown in Table 20. Refer to Table 20 for a summary of the analysis results. Refer to Appendix

R for the Synchro capacity analysis reports. SimTraffic queuing reports can be found in

Appendix U.

Table 20: Analysis Summary of Smithfield Road and Site Access G

A WEEKDAY AM WEEKDAY PM
P PEAK HOUR PEAK HOUR
P LEVEL OF SERVICE LEVEL OF SERVICE
ANALYSIS | R LANE
SCENARIO | O | CONFIGURATIONS
A Overall Overall
C SRR (seconds) SEREEE (seconds)
H
. WB 1RT D! Ct
2013}? Bmlli - | NB 1TH, 1 RT - N/A - N/A
ase SB 1TH - -
. WB 1RT D! Ct
20%213‘“1; - | NB 1TH,1RT - N/A -- N/A
ase SB 1TH ~ —
. WB 1RT Ct B!
2092 puild = | Np 2 TH,1RT - N/A - N/A
uil but SB 1TH = -
WB 1RT Ct B
2041 Future | NB 2TH,1RT - N/A - N/A
SB 1TH - -

Improvements to lane configurations are shown in bold.
1. Level of service for minor-street approach.

Capacity analysis of 2032 build and 2041 future traffic conditions indicates that the minor-
street approach at the intersection of Smithfield Road and Site Access G is expected to operate

at LOS C or better during the weekday AM and PM peak hours.

Turn lanes were considered based on the NCDOT Policy on Street and Driveway Access to North
Carolina Highways (Driveway Manual). Based on the Driveway Manual, an exclusive
northbound right-turn lane with a minimum of 50 feet of storage and appropriate deceleration

and taper length is warranted.
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It should be noted that the proposed development is expected to provide approximately 0.6
miles of widening along its frontage on either side of Smithfield Road to construct a portion
of the planned four-lane divided section, per the Comprehensive Transportation Plan (CTP).
The future widening of Smithfield Road is expected to further alleviate delays and queueing

at this intersection.
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8.14. Poole Road [EB-WB] and Site Access H [SB]

The proposed unsignalized intersection of Poole Road and Site Access H was analyzed under

2032 build traffic conditions with lane configurations and traffic control shown in Table 21.

Refer to Table 21 for a summary of the analysis results. Refer to Appendix S for the Synchro

capacity analysis reports. SimTraffic queuing reports can be found in Appendix U.

Table 21: Analysis Summary of Poole Road and Site Access H

= WEEKDAY AM WEEKDAY PM
P PEAK HOUR PEAK HOUR
P LEVEL OF SERVICE LEVEL OF SERVICE
ANALYSIS | R LANE
SCENARIO | O | CONFIGURATIONS
A Overall Overall
C SEREEE (seconds) SERREE (seconds)
H
. EB 1LT,1TH Al Al
2013}? Bmlli T | wB 1TH, 1RT - N/A - N/A
ase SB 1LT,1RT B B2
. EB 11T, 1TH Al Al
2012315;112‘1 T | wB 1TH, 1RT - N/A - N/A
SB 11T, 1RT B2 B
: EB 1LT, 1 TH Al Al
22?5&‘3&' WB 1TH, 1RT - N/A ~ N/A
SB 11T, 1RT B2 C2
EB 1LT,1TH Al Al
2041 Future | WB 1TH, 1RT - N/A - N/A
SB 1LT,1RT 2 C

Improvements to lane configurations are shown in bold.
1. Level of service for major-street left-turn movement.

2. Level of service for minor-street approach.

Capacity analysis of 2032 build and 2041 future traffic conditions indicates that the major-

street left-turn movement and the minor-street approach at the intersection of Poole Road and

Site Access H is expected to operate at LOS C or better during the weekday AM and PM peak

hours.

Turn lanes were considered based on the NCDOT Policy on Street and Driveway Access to North

Carolina Highways (Driveway Manual). Based on the Driveway Manual, an exclusive

eastbound left-turn lane with a minimum of 100 feet of storage and an exclusive westbound

right-turn lane with a minimum of 75 feet of storage, both with appropriate deceleration and
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taper length, are warranted and recommended at the build out of the proposed development.
It should be noted that two (2) southbound egress lanes were analyzed under 2032 build

conditions and are also recommended by the proposed development.
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8.15. Smithfield Road [NB-SB] and Site Access I [WB]

The proposed right-in/right-out intersection of Smithfield Road and Site Access I was
analyzed under 2032 build traffic conditions with the lane configurations and traffic control
shown in Table 22. Refer to Table 22 for a summary of the analysis results. Refer to Appendix
T for the Synchro capacity analysis reports. SimTraffic queuing reports can be found in

Appendix U.

Table 22: Analysis Summary of Smithfield Road and Site Access I

A WEEKDAY AM WEEKDAY PM
P PEAK HOUR PEAK HOUR
P LEVEL OF SERVICE LEVEL OF SERVICE
ANALYSIS R LANE
SCENARIO (o) CONFIGURATIONS
A Overall Overall
ﬁ L (seconds) L e (seconds)
. WB 1RT (e Bt
233%1]?3‘”,1%' NB 2 TH, 1RT - N/A - N/A
Ui bul SB 1TH - -
WB 1RT Ct Bt
2041 Future NB 2TH,1RT -- N/A - N/A
SB 1TH - -

Improvements to lane configurations are shown in bold.
1. Level of service for major-street left-turn movement.
2. Level of service for minor-street approach.

Capacity analysis of 2032 build and 2041 future traffic conditions indicates that the major-
street left-turn movement and the minor-street approach at the intersection of Smithfield
Road and Site Access I is expected to operate at LOS C or better during the weekday AM and
PM peak hours.

Turn lanes were considered based on the NCDOT Policy on Street and Driveway Access to North
Carolina Highways (Driveway Manual). Based on the Driveway Manual, an exclusive
northbound right-turn lane with a minimum of 50 feet of storage and appropriate deceleration

and taper length is warranted.

It should be noted that the proposed development is expected to provide approximately 0.6

miles of widening along its frontage on either side of Smithfield Road to construct a portion
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of the planned four-lane divided section, per the Comprehensive Transportation Plan (CTP).
The future widening of Smithfield Road is expected to further alleviate delays and queueing

at this intersection.
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9. CONCLUSIONS

This Traffic Impact Analysis was conducted to determine the potential traffic impacts of the
proposed development, to be located north of Poole Road and along both sides of Smithfield
Road in Knightdale, North Carolina. The proposed development is expected to be a mixed-
use development and be built out by 2030. Access to the site is proposed via two (2) full-
movement driveways along Poole Road and via two (2) full movement driveways, three (3)

right-in/right-out driveways, and one (1) full movement intersection along Smithfield Road.

It should be noted that the Town of Knightdale (Town) requires a no-build/build analysis
year one (1) year beyond the anticipated build-out year and a future analysis year ten (10)
years beyond the anticipated build-out year for the proposed development; therefore, the
analysis years considered for this study under full-build conditions are 2032 and 2041. An
additional analysis scenario will be included in the study to analyze improvements associated
with STIP I-6007. The study analyzes traffic conditions during the weekday AM and PM peak
hours for the following scenarios:

e 2022 Existing Traffic Conditions

e 2025+1 No-Build Traffic Conditions

e 2028+1 No-Build Traffic Conditions

e 2031+1 No-Build Traffic Conditions

e 2025+1 Build Traffic Conditions - Phase 1a

e 2025+1 Build Traffic Conditions - Phase 1b

e 2028+1 Build Traffic Conditions - Phase 2

e 2031+1 Build Traffic Conditions - Full Build

e 2031+10 Future Traffic Conditions - Per Town UDO

e 2045 Future Traffic Conditions - (with STIP I-6007 Improvements)

Trip Generation

It is estimated that the proposed development will generate approximately 15,748 total site
trips on the roadway network during a typical 24-hour weekday period. Of the daily traffic

volume, it is anticipated that 846 trips (324 entering and 522 exiting) would occur during the
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weekday AM peak hour and 1,328 trips (721 entering and 607 exiting) would occur during
the weekday PM peak hour.

Adjustments to Analysis Guidelines

Capacity analysis at all study intersections was completed according to NCDOT Congestion
Management Guidelines. Refer to section 6.1 of this report for a detailed description of any

adjustments to these guidelines made throughout the analysis.

Intersection Capacity Analysis Summary

A summary of the study area intersections that are expected to need improvements is shown
in Section 8 of this report. Traffic on Smithfield Road is relatively heavy and is expected to
continue to increase in the future. The Town’s Transportation Plan identifies Smithfield Road
as a 4-lane roadway, and the development will be constructing half of the ultimate section
along the site frontage to contribute towards the ultimate improvement. In addition to
widening Smithfield Road, the development is proposing several turn lane and traffic signal

improvements to mitigate impacts of the development.

The State Transportation Improvement Program (STIP) projects 1-6007 and HL-0031 will
provide significant improvements in the study area. STIP I-6007 will convert the US 264
interchange at Smithfield Road to a diverging diamond interchange, while STIP HL-0031 will

add exclusive left-turn lanes to the intersection of Poole Road and Smithfield Road.
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10. RECOMMENDATIONS

Based on the findings of this study, specific geometric improvements have been identified
and are recommended to accommodate future traffic conditions. See a more detailed
description of the recommended improvements below. Refer to Figure 17 for an illustration

of the recommended lane configuration for the proposed development.

Background Improvements by Adjacent Developments

The following improvements have been committed to by the Baker Roofing HQ development.

Smithfield Road and I-87 (US 64 / 264) Westbound Ramps

e Extend the exclusive southbound right-turn lane to have full storage.
e Restripe the northbound left-through lane to provide an additional left-turn lane.
e Construct a northbound through lane with a minimum of 250 feet of storage and

appropriate deceleration and taper length.

The following improvements have been committed to by the Poole Road Assemblage

development.

Smithfield Road and Poole Road

e Construct a channelized westbound right-turn lane that operates under yield
control with a minimum of 100 feet of storage and appropriate deceleration and
taper length.

e Coordinate with NCDOT to develop a signal modification plan for the

intersection.

Improvements by NCDOT STIP I-6007
STIP 1-6007 is expected to convert the I-87 (US 64 / 264) interchange at Smithfield Road to a

diverging diamond interchange.

Improvements by NCDOT STIP HL-0031
STIP HL-0031 is expected to improve the intersection of Poole Road and Smithfield Road by

adding exclusive turn lanes on every approach.
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Recommended Improvements by Developer
Poole Road and Smithfield Road

e Provide an exclusive southbound right-turn lane with a minimum of 325 feet of
storage and appropriate deceleration and taper length. [Phase 2]

e Extend the southbound left-turn lane storage to a minimum of 325 feet with
appropriate deceleration and taper length. [Full Build]

e Extend the northbound left-turn lane storage to a minimum of 425 feet with
appropriate deceleration and taper length. [Full Build]

e Extend the eastbound left-turn lane storage to a minimum of 425 feet with
appropriate deceleration and taper length. [Full Build]

e Extend the westbound left-turn lane storage to a minimum of 375 feet with
appropriate deceleration and taper length. [Full Build]

e Extend the westbound right-turn lane storage to a minimum of 225 feet with

appropriate deceleration and taper length. [Full Build]

Smithfield Road and Major Slade Road

e Provide an exclusive southbound right-turn lane with a minimum of 100 feet of

storage and appropriate deceleration and taper length. [Phase 2]

Poole Road and Major Slade Road

e Provide an exclusive northbound right-turn lane with a minimum of 100 feet of

storage and appropriate deceleration and taper length. [Full Build]

Smithfield Road and Site Access A

The proposed development is expected to provide approximately 0.6 miles of widening along its frontage

on either side of Smithfield Road to construct a portion of the planned four-lane divided section.
e Construct eastbound approach with one (1) ingress lane and two (2) egress lanes
striped as one left-turn lane and one right-turn lane. [Phase 1a]
e Provide an exclusive northbound left-turn lane with a minimum of 300 feet of

storage and appropriate taper. [Phase 1b]
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Provide an exclusive southbound right-turn lane with a minimum of 100 feet of
storage and appropriate taper. [Phase 1b]
Monitor intersection for signalization and install traffic signal when warranted.

[Full Build]

Smithfield Road and Site Access B / Site Access F

The proposed development is expected to provide approximately 0.6 miles of widening along its frontage

on either side of Smithfield Road to construct a portion of the planned four-lane divided section.

Construct eastbound approach with one (1) ingress lane and two (2) egress lanes
striped as one shared left-through turn lane and one right-turn. [Phase 2]

Provide an exclusive northbound left-turn lane with a minimum of 125 feet of
storage and appropriate taper. [Phase 2]

Provide an exclusive southbound right-turn lane with a minimum of 75 feet of
storage and appropriate taper. [Phase 2]

Construct westbound approach with one (1) ingress lane and two (1) egress lanes
striped as one (1) shared left-thru lane and one (1) right-turn lane. [Full Build]
Provide an exclusive southbound left-turn lane with a minimum of 200 feet of
storage and appropriate taper. [Full Build]

Monitor intersection for signalization and install traffic signal when warranted.

[Full Build]

Poole Road and Site Access C

Construct southbound approach with one (1) ingress lane and two (2) egress lanes
striped as a separate left turn lane and right turn lane. [Phase 2]

Provide an exclusive eastbound left-turn lane with a minimum of 50 feet of storage
and appropriate taper. [Phase 2]

Provide stop-control for the southbound approach [Phase 2]

Smithfield Road and Site Access D

The proposed development is expected to provide approximately 0.6 miles of widening along its frontage

on either side of Smithfield Road to construct a portion of the planned four-lane divided section.
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e Construct eastbound approach with one (1) ingress lane and two (2) egress lanes
striped as a separate left turn lane and right turn lane. [Phase 1b]

e Although a northbound left turn lane on Smithfield Road is not warranted based
on the turn lane criteria, it is likely that a left turn lane will be required based on
the high volume of through traffic.

e Provide stop-control for the eastbound approach. [Phase 1b]

Smithfield Road and Site Access E

The proposed development is expected to provide approximately 0.6 miles of widening along its frontage
on either side of Smithfield Road to construct a portion of the planned four-lane divided section.
e Construct eastbound approach with one (1) ingress lane and one (1) egress lane
striped a right-in/right-out. [Phase 1b]

e Provide stop-control for the eastbound approach. [Phase 1b]

Smithfield Road and Site Access G
The proposed development is expected to provide approximately 0.6 miles of widening along its frontage

on either side of Smithfield Road to construct a portion of the planned four-lane divided section.
e Construct westbound approach with one (1) ingress lane and one (1) egress lane
striped a right-in/right-out. [Phase 1b]
e Provide an exclusive northbound right-turn lane with a minimum of 50 feet of
storage and appropriate taper. [Phase 1b]

e Provide stop-control for the westbound approach. [Phase 1b]

Poole Road and Site Access H

e Construct southbound approach with one (1) ingress lane and two (2) egress lanes
striped as one left-turn lane and one right-turn lane. [Phase 1b]

e DProvide an exclusive eastbound left-turn lane with a minimum of 100 feet of
storage and appropriate taper. [Phase 1b]

e Provide an exclusive westbound right-turn lane with a minimum of 75 feet of
storage and appropriate taper. [Phase 1b]

e Provide stop-control for the southbound approach [Phase 1b]
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Smithfield Road and Site Access I

The proposed development is expected to provide approximately 0.6 miles of widening along its frontage

on either side of Smithfield Road to construct a portion of the planned four-lane divided section.
e Construct westbound approach with one (1) ingress lane and one (1) egress lane
striped a right-in/right-out. [Full Build]
e Provide an exclusive northbound right-turn lane with a minimum of 50 feet of
storage and appropriate taper. [Full Build]

e Provide stop-control for the westbound approach. [Full Build]

Improvements Needed to Meet Town’s UDO Requirements
Smithfield Road and Sandy Run

e Provide an exclusive eastbound left-turn lane with a minimum of 275 feet of

storage and appropriate deceleration and taper length. [Phase 2]

Smithfield Road and Major Slade Road

e Provide an exclusive eastbound left-turn lane with a minimum of 200 feet of

storage and appropriate deceleration and taper length. [Full Build]
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*Turn lane not warranted but likely required
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