TRAFFIC IMPACT
ANALYSIS

FOR

LEA TRACT

LOCATED

IN

HAMPSTEAD, NC

Prepared For:
Paramounte Engineering, Inc
122 Cinema Drive
Wilmington, NC

Prepared By:
Ramey Kemp & Associates, Inc.
Address
City, State Zip Code
License #C-0910

July 2016

RKA Project No. 16132

Attachment 12

Prepared By: CB

Reviewed By: JR



Traffic Impact Analysis Lea Tract — Hampstead, NC

TABLE OF CONTENTS
1. INTRODUCTION. ...ttt et e e et e e e st e e e e e anbb e e e e e annes 1
1.1. Site Location and STUAY ATA ........ccuiiiiiiiieiii ettt 1
1.2. Proposed Land USe and SIE ACCESS .......eeiveeiuieriiieiieiiie st e siee ettt e e 2
1.3, AQJACENT LANG USES.......eieiiieiiiiie ettt ettt ettt ettt et 2
1.4, EXIStING ROBAWAYS ........viiiiiiiieiii etttk ettt et 2
2. EXISTING (2016) PEAK HOUR CONDITIONS.......ccoiiiiie e 7
2.1 EXisting (2016) PaK HOUF ........ccviiiiiiiiiiiie ettt 7
2.1. Analysis of Existing (2016) Peak HOUr TraffiC .........cccoooviiiiiiiiiiiiiiee e 7
3. BACKGROUND (2019) PEAK HOUR CONDITIONS. ........ccoiiiiiiieeciee e 9
3.1 Ambient Traffic GrOWEN ........ocuiiiii e 9
3.2. Adjacent Development TraffiC ........cccueiiiiiiiiie e 9
3.3. Future ROAAWAY IMPIrOVEMENTS ......cuviiiieiiiietie ittt 9
3.4. Background (2019) Peak Hour Traffic VOIUMES ..........ccooiiiiiiiiiiiice e 9
3.5. Analysis of Background (2019) Peak Hour Traffic Conditions ............cccccoevveviveeiiineennnen. 10
4. SITE TRIP GENERATION AND DISTRIBUTION .......cviiiiiiiiie e 13
O I | o =T 1= - 4T o PSSP 13
4.2. DIVErTEd TraffiC .......cieiiiieiieiiee s 13
4.3. Site Trip Distribution and ASSIGNMENL...........cciiiiiiiieeiiir e 14
5. COMBINED (2019) TRAFFIC CONDITIONS .......cooiiiiiiiieiiie e 19
5.1. Combined (2019) Peak Hour Traffic VOIUMES ..........cccveiiiieiiiiece e 19
5.2. Analysis of Combined (2019) Peak Hour TraffiC............cccooeiiiiiiii e, 19
6. TRAFFIC ANALYSIS PROCEDURE ........ccoeiiiiiiiicet et 22
6.1. Adjustments to Analysis GUIAEIINES..........c..eeiiiieiiiic e 22
7. CAPACITY ANALYSIS .. et 23
7.1. US 17 and HOOVEN ROAA.........coueeiiiiiiii ittt 23
7.2. US 17 and Arrow WoO0d ROAU. ..........coiuiiiiiiiiieiieieee e 25
7.3. Hoover ROAd and Site DIIVE L .......occuiiiiiiiiieiiieie e 27
7.4. U-Turn Intersections for HOOVEr ROAM ..........cccooiiiiiiiiiiiiicicece e 28
7.5. U-Turn Intersections for Arrow Wo0d RO&Ad ...........ccoiiiiiiiiiiiiiiceee e 30
RAME\L KEMP i
P ASSOCIATES



Traffic Impact Analysis

Lea Tract — Hampstead, NC

8. CONCLUSIONS.............

9. RECOMMENDATIONS

é: RAME!‘ KEMP
DY ASSOCIATES



Traffic Impact Analysis Lea Tract — Hampstead, NC

LIST OF FIGURES

Figure 1 — Site LOCALION IMAP ....ooiiiiiiiiiiieie ettt 4
Figure 2 — Preliminary S PIAN ...........coviiiiiii e 5
Figure 3 — ExXisting Lane ConfIQUIAtIONS ...........coiuiiiiiiiieiiie st 6
Figure 4 — Existing (2016) Peak Hour TraffiC ...........ccoiiiiiiiiiiiiiii e 8
Figure 5 — Background (2019) Peak Hour Traffic with TIP U-5732........cccccoiiiiiiiiiiiieinnn 11
Figure 6 — Background (2019) Peak Hour Traffic without TIP U-5732..........cccccoiiiiiiiiennnn. 12
Figure 7 — Proposed Site Trip Distributions with TIP U-5732..........cccccoiiiiiiiiiin, 15
Figure 8 — Proposed Site Trip Distributions without TIP U-5732.........ccccoooiiiiiniiiiiiiicnn 16
Figure 9 — Proposed Site Trip Assignment with TIP U-5732........cccccoiiiiiiiiniiie e 17
Figure 10 — Proposed Site Trip Assignment without TIP U-5732..........cccooviiiiniiiiiiiiennn 18
Figure 11 — Combined (2019) Peak Hour Traffic with TIP U-5732.........cccccoiiiiiiiiniiiicinn 20
Figure 12 — Combined (2019) Peak Hour Traffic without TIP U-5732.........ccccccooiiiiiiiiennnn 21
Figure 13 — Recommended Lane Configurations with TIP U-5732..........ccccccoiviiiiiiiiciinnnn, 36
Figure 14 — Recommended Lane Configurations without TIP U-5732.........c.cccccocveiiiiiiinnnn, 37
LIST OF TABLES
Table 1: Trip Generation SUMIMAIY ..........coiureerireeiieeesieeestreessteeesssaeessreeesseeeesseeesseeesseeennes 13
Table 2: Highway Capacity Manual — Levels-of-Service and Delay .............ccccevvvveviieeiinnnnne, 22
Table 3: Analysis Summary of US 17 and Hoover Road............cccceovvveiiieeiiiie e 23
Table 4: Analysis Summary of US 17 and Arrow Wood Road.............cccccveevieeeiiee e, 25
Table 5: Analysis Summary of Hoover Road and Site Drive L.........cccccoovveiviie e, 27
Table 6: Analysis Summary of U-Turns for Hoover Road ............ccccoveiviveeiiie e, 28
Table 7: Analysis Summary of Westbound U-Turn for Arrow Wood Road...............ccceeveeene 30

AARAMEY KEMP
BV ASSOCIATES I



Traffic Impact Analysis Lea Tract — Hampstead, NC

TECHNICAL APPENDIX
Appendix A: Traffic Counts

Appendix B: Signal Plans

Appendix C: TIP U-5732 Roadway Improvements

Appendix D: Capacity Calculations — US 17 and Hoover Road

Appendix E: Capacity Calculations — US 17 and Arrow Wood Road

Appendix F: Capacity Calculations — Hoover Road and Site Drive 1

Appendix G: Capacity Calculations — U-Turn Intersections for Hoover Road
Appendix H: Capacity Calculations — U-Turn Intersections for Arrow Wood Road

DARAMEY KEMP .
€= ( 2 v
DY ASSOCIATES



TRAFFIC IMPACT ANALYSIS
LEA TRACT
HAMPSTEAD, NORTH CAROLINA

1. INTRODUCTION

The contents of this report present the findings of the Traffic Impact Analysis (TI1A) conducted
for the proposed Lea Tract to be located north of US 17 and west of Hoover Road in
Hampstead, 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 proposed development, anticipated to be completed in 2019, is expected to consist of 135

single-family homes and 264 apartments.

Site access is proposed via one full movement site access on Hoover Road, and one full
movement site access to Arrow Wood Road that connects to US 17. The study analyzes traffic
conditions during the weekday AM and PM peak hours for the following scenarios:

e Existing (2016) Traffic Conditions

e Background (2019) Traffic Conditions with TIP U-5732

e Background (2019) Traffic Conditions without TIP U-5732

e Combined (2019) Traffic Conditions with TIP U-5732

e Combined (2019) Traffic Conditions without TIP U-5732

1.1.  Site Location and Study Area
The development is proposed to be located north of US 17 and west of Hoover Road in

Hampstead, North Carolina. Refer to Figure 1 for the site location map.

§: RAME!‘ KEMP 1
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The study area for the TIA was determined through coordination with the North Carolina
Department of Transportation (NCDOT) and the Wilmington Metropolitan Planning
Organization (WMPO) and consists of the following existing intersections:

e US 17 and Hoover Road

e US 17 and Arrow Wood Road

Scoping for the project was coordinated with the WMPO. It should be noted that the existing
section of US 17 within the study area is planned to become a superstreet with the completion
of the NCDOT State Transportation Improvement Program (STIP or TIP) U-5732. To analyze
the future roadway geometry of US 17, the background and combined conditions consider US
17 both with and without the TIP U-5732 project. In addition to analyzing the main

intersection, the subsequent U-turn locations are also analyzed.

1.2. Proposed Land Use and Site Access
The proposed development, anticipated to be completed in 2019, is expected to consist of 135

single-family homes and 264 apartments.

Site access is proposed via one full movement site access on Hoover Road, and one full
movement site access to Arrow Wood Road that connects to US 17. Refer to Figure 2 for a

copy of the preliminary site plan.

1.3.  Adjacent Land Uses
Based on coordination with the NCDOT and the WMPO, there are no adjacent land uses to

consider for the proposed development.

1.4.  Existing Roadways

NC 17 is a four-lane roadway running in an east-west direction with a posted speed limit of 45
miles per hour (mph) within the study area. Based on the most recent data (2013) from the
NCDOT, US 17 had an AADT volume of 37,000 vehicles per day (vpd) within the study area.

§: RAME!‘ KEMP 5
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Hoover Road is a two-lane roadway running in a north-south direction with a posted speed
limit of 45 mph within the study area. Based on the most recent data (2013) from the NCDOT,
Hoover Road had an AADT volume of 3,700 vpd within the study area.

Arrow Wood Road is a two-lane roadway running in a north-south direction with no posted
speed limit in the study area. For the purpose of this study, it was analyzed to have a speed limit
of 35 mph. Based on the current traffic counts from 2016, and assuming that the peak hour
volume is 10% of the average daily traffic, Arrow Wood Road has a daily volume of

approximately 1,200 vpd within the study area.
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2. EXISTING (2016) PEAK HOUR CONDITIONS
2.1  Existing (2016) Peak Hour
Existing peak hour traffic volumes were determined based on traffic counts conducted at the
study intersections listed below, in June of 2016 by RKA during a typical weekday AM (6:30
AM - 8:30 AM) and PM (4:00 PM — 6:00 PM) peak periods:

e US 17 and Hoover Road

e US 17 and Arrow Wood Road

Traffic volumes were balanced between intersections, where appropriate. Refer to Figure 4 for
existing (2016) weekday AM and PM peak hour traffic volumes. A copy of the count data is
located in Appendix A of this report.

2.1.  Analysis of Existing (2016) Peak Hour Traffic

The existing (2016) 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 B. The

results of the analysis are presented in Section 7 of this report.
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3. BACKGROUND (2019) PEAK HOUR CONDITIONS

In order to account for growth of traffic and subsequent traffic conditions at a future year,
background traffic projections are needed. Background 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. Background 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 WMPO and NCDOT, it was determined that an annual growth
rate of 1% would be used to generate projected (2019) weekday AM and PM peak hour traffic

volumes.

3.2.  Adjacent Development Traffic
Through coordination with the WMPO, it was determined that no adjacent developments are to

be considered in the study.

3.3.  Future Roadway Improvements

Based on coordination with the NCDOT and the WMPO, the NCDOT TIP U-5732 project is
to be considered as a future roadway improvement. TIP U-5732 is planned to convert US 17 to
a superstreet from Washington Acres Road to Sloop Point Loop Road, adding a median along
US 17 through the study area and providing corresponding U-turns for left-turn movements.

Refer to Appendix C for the current concept plans for TIP U-5732.

3.4. Background (2019) Peak Hour Traffic Volumes

Background traffic conditions consider two scenarios. The first background scenario considers
the TIP U-5732 project, which is expected to be completed at the same time as Lea Tract. The
second scenario does not consider the TIP U-5732 project. The same analysis year was used for

both scenarios.

§: RAME!‘ KEMP 9
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Traffic Impact Analysis Lea Tract — Hampstead, NC

The background (2019) traffic volumes were determined by projecting the existing (2016) peak
hour traffic to the year 2019. Refer to Figures 5 (with TIP U-5732) and 6 (without TIP U-
5732) for an illustration of the background (2019) peak hour traffic volumes at the study

intersections.

3.5.  Analysis of Background (2019) Peak Hour Traffic Conditions
The background (2019) weekday AM and PM peak hour traffic volumes at the study
intersections were analyzed both with and without signal, lane, and volume changes associated

with the TIP U-5732 project. The analysis results are presented in Section 7 of this report.
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4, SITE TRIP GENERATION AND DISTRIBUTION

4.1.  Trip Generation

The proposed development is expected to consist of approximately 135 single-family detached
homes and 264 apartment units. 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, 9th Edition. Table 1 provide a summary of the trip generation
potential for the sites.

Table 1: Trip Generation Summary

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 (210) dwiﬁfngs 1,290 25 76 85 50
Apartments (220) dwiﬁfngs 1,730 27 106 | 106 | 57
Total Trips 3,020 52 182 191 107

It is estimated that the proposed development will generate 3,020 total site trips on the roadway
network during a typical 24-hour weekday period. Of the daily traffic volume, it is anticipated
that 234 trips (52 entering and 182 exiting) will occur during the AM peak hour and 298 (191

entering and 107 exiting) will occur during the PM peak hour.

4.2.  Diverted Traffic

Diverted traffic volumes must be considered to better estimate the future traffic volumes. The
current concept plans for TIP U-5732 project show the intersections of US 17 and Hoover
Road, and US 17 and Arrow Wood Road as restricted unsignalized right-in / right-out
intersections. A median will be installed with two eastbound and two westbound unsignalized
U-turn intersections within the study area. Background traffic volumes will be diverted to use
the U-turn intersections where appropriate. Refer to Figure 5 for an illustration of the
background (2019) peak hour traffic with TIP U-5732. Refer to Appendix C for the current
concept plans of TIP U-5732.
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4.3.  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 residential trips will be distributed as
follows:

e 65% to/from the west via US 17

e 35% to/from the west via US 17

The site trip distributions are shown in Figure 7 (with TIP U-5732) and Figure 8 (without TIP
U-5732). Refer to Figure 9 (with TIP U-5732) and Figure 10 (without Tip U-5732) for the site

trip assignments.
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o. COMBINED (2019) TRAFFIC CONDITIONS

5.1. Combined (2019) Peak Hour Traffic Volumes

To estimate traffic conditions with the site developed and with the TIP U-5732 project
completed, the total site trips were added to the background (2019) traffic volumes with the
TIP U-5732 project to determine the combined (2019) traffic volumes with the TIP U-5732
project. Refer to Figure 11 for an illustration of the combined (2019) peak hour traffic volumes
with the TIP U-5732 project.

To estimate traffic conditions with the site developed without the TIP U-5732, the total site
trips were added to the background (2019) traffic volumes without the TIP U-5732 project to
determine the combined (2019) traffic volumes without the TIP U-5732 project. Refer to
Figure 12 for an illustration of the combined (2019) peak hour traffic volumes without the TIP
U-5732 project.

5.2.  Analysis of Combined (2019) Peak Hour Traffic
Study intersections were analyzed with both the combined (2019) traffic volumes with and
without the TIP U-5732 project using the same methodology previously discussed for existing

and background traffic conditions.

The analysis results are presented in Section 7 of this report. Refer to Appendices E-I for the

detailed capacity results at each intersection.
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6. TRAFFIC ANALYSIS PROCEDURE

Study intersections were analyzed using the methodology outlined in the 2010 Highway
Capacity Manual (HCM) 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 9.1), was used to complete the analyses for most of 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 3 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 2: Highway Capacity Manual — Levels-of-Service and Delay

UNSIGNALIZED INTERSECTION SIGNALIZED INTERSECTION
AVERAGE CONTROL AVERAGE CONTROL
LSEE\IQE/ITCOEF DELAY PER VEHICLE LSEE\IQE/ITCOEF DELAY 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

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

Congestions Management Guidelines.
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1. CAPACITY ANALYSIS
7.1. US 17 and Hoover Road
The signalized intersection of US 17 and Hoover Road was analyzed under existing (2016)
traffic conditions with existing (2016) lane configurations and traffic control. Background
(2019) and combined (2019) traffic conditions were analyzed both with and without signal,
lane, and volume changes associated with the TIP U-5732 project. Refer to Table 3 for a

summary of the analysis results. Refer to Appendix D for the Synchro capacity analysis reports.

Table 3: Analysis Summary of US 17 and Hoover Road

A WEEKDAY WEEKDAY
P AM PEAK HOUR PM PEAK HOUR
P LEVEL OF LEVEL OF
ANALYSIS R LANE SERVICE SERVICE
SCENARIO O | CONFIGURATIONS
A
C Approach O(\; ee';‘;‘” Approach O(\; 2‘3‘”
H
EB | 1LT,1TH, 1 TH-RT A B
- y WB 1LT,2TH, 1RT B B B B
Existing (2016) Conditions NB 1LT-TH, 1RT D (16) D (16)
SB 1LT-TH, 1IRT D D
Backaround (2019 EB | 1LT,1TH, 1 TH-RT A B
aCc%rr?cl;irtlior(ns ) WB | 1LT,2TH, LRT B B B B
(without TIP U-5732) 'g‘g 11LL1;T”"_'| 11FF;TT B (16) B (17)
_ EB | 1LT,1TH, 1 TH-RT A B
Compined (2019) WB | 1LT,2TH,1RT C B B B
(without TIP U-5732) 'g‘g 11 LLTrTrHH 11 FF:TT g (18) B (20)
1TH, 1 TH-RT = —
Background (2019) \I/EVBB 2 T’H 1RT . _
Conditions . i I’?T Bt N/A D! N/A
(with TIP U-5732) SB LRT o D!
1TH, 1 TH-RT = ~
Combined (2019) e 5 TH 1RT B B
Conditions . i I’?T Bt N/A £l N/A
(with TIP U-5732) SB LRT o e
Combined (2019) EB 1TH, 1 TH-RT - -
Conditions with WB 2TH, 1RT B B B B
Signalization NB 1RT - (15) - (13)
(with TIP U-5732) SB 1RT D C

1. Level of service for minor-street approach
TIP U-5732 improvements to lane configurations and recommended signalizations are shown in bold.
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Capacity analysis of existing (2016) conditions indicates the intersection of US 17 and Hoover
Road currently operates at an overall LOS B in both the weekday AM and PM peak hours.
Under background (2019) and combined (2019) conditions (without TIP U-5732) the
intersection is expected to continue operating at an overall LOS B during both weekday peak

hours.

Under background (2019) conditions (with TIP U-5732) the southbound approach is expected
to operate at LOS E during the weekday AM peak hour and LOS D during the PM peak hour.
Under combined (2019) conditions (with TIP U-5732) the southbound approach is expected to
drop to LOS F during the AM peak hour and LOS E during the PM peak hour. With the
addition of a signal, the intersection is expected to operate at an overall LOS B during the
weekday AM peak hour, under combined (2019) conditions (with TIP U-5732).

The current TIP U-5732 plans show the intersection of US 17 and Hoover Road to be an
unsignalized right-in / right-out intersection. Due to the delays expected under these conditions,
signalization was considered and combined traffic volumes were analyzed utilizing the criteria
contained in the Manual on Uniform Traffic Control Devices (MUTCD). Under combined
(2019) traffic volumes, both weekday AM and PM peak hours warrant a signal. It should be
noted that under background (2019) traffic volumes both weekday peak hours warrant a signal.
The intersection should be monitored with the completion of TIP U-5732 and a signal should

be installed when warranted.
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7.2. US 17 and Arrow Wood Road

The signalized intersection of US 17 and Arrow Wood Road was analyzed under existing
(2016) traffic conditions with the existing lane configurations and traffic control. Background
(2019) and combined (2019) traffic conditions were analyzed both with and without signal,
lane, and volume changes associated with the TIP U-5732 project. Refer to Table 4 for a

summary of the analysis results. Refer to Appendix E for the Synchro capacity analysis reports.

Table 4: Analysis Summary of US 17 and Arrow Wood Road

A WEEKDAY WEEKDAY
E AM PEAK HOUR PM PEAK HOUR
T B Y S | Tl
SCENARIO @) CONFIGURATIONS
A
C Approach O(\;ee';?” Approach O(\,/S::?”
H
EB 1LT,3TH* A A A A
Existing (2016) Conditions | WB 2TH,1RT B B
sB 1LT, LRT D (10) D (10)
Background (2019) EB 1LT,3TH* A A A A
Conditions WB 2TH,1RT B B
(without TIP U-5732) SB 1LT. 1RT D (10) D (10)
Combined (2019) EB 1LT,3TH* A B A B
Conditions WB 2TH,1RT B B
(without TIP U-5732) SB 1LT, 1RT E (12) D (11)
Background (2019) EB 2TH ~- =
Conditions WB 1TH, 1 TH-RT - N/A - N/A
(with TIP U-5732) SB 1RT ct ct
Combined (2019) EB 2TH -- --
Conditions WB 1TH, 1 TH-RT - N/A - N/A
(with TIP U-5732) SB 1RT F E!
Combined (2019) _ _ _
Conditions with EB 1TH, 1 TH-RT C C
Signalization VSVII33 2TH g (23) g (23)
(with TIP U-5732) IRT

1. Level of service for minor-street approach.
* A right-turn lane extends ~900 feet past study intersection and is analyzed as an additional through lane.
TIP U-5732 improvements to lane configurations and recommended signalizations are shown in bold.
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Capacity analysis of existing (2016) conditions indicates the intersection of US 17 and Arrow
Wood Road currently operates at an overall LOS A in both the weekday AM and PM peak
hours. Under background (2019) and combined (2019) conditions (without TIP U-5732)
intersection LOS is expected to operate at an overall LOS B or better during both weekday
peak hours. Under background (2019) conditions (with TIP U-5732) the southbound approach
is expected to operate at LOS C during both weekday peak hours.

Under combined conditions (with TIP U-5732) the southbound approach is expected to operate
at LOS F during the AM peak hour and LOS E during the PM peak hour. With the addition of
a signal, the intersection is expected to operate at an overall LOS C during both weekday peak
hours under combined (2019) conditions (with TIP U-5732).

The current TIP U-5732 plans show the intersection of US 17 and Arrow Wood Road to be an
unsignalized right-in / right-out intersection. Due to the delays expected under these conditions,
signalization was considered and combined (2019) traffic volumes were analyzed utilizing the
criteria contained in the Manual on Uniform Traffic Control Devices (MUTCD). Under
combined (2019) traffic volumes, both weekday AM and PM peak hours warrant a signal. It
should be noted that under background (2019) traffic volumes both weekday peak hours
warrant a signal. The intersection should be monitored with the completion of TIP U-5732 and

a signal should be installed when warranted.
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7.3. Hoover Road and Site Drive 1
The proposed full movement site access on Hoover Road was analyzed under combined (2019)
conditions with the proposed lane configuration and traffic control. Refer to Table 5 for a

summary of the analysis results. Refer to Appendix F for the Synchro capacity analysis reports.

Table 5: Analysis Summary of Hoover Road and Site Drive 1

A WEEKDAY WEEKDAY
P AM PEAK HOUR PM PEAK HOUR
P L ANE LEVEL OF LEVEL OF
R SERVICE SERVICE
ANALYSIS SCENARIO | | ~oNEIGURATIONS
A
C Approach O(YSZE?” Approach O(\'ls::?”
H
Combined (2019) wWB 1LT-RT B! B!
Conditions NB 1 TH-RT - N/A - N/A
(with TIP U-5732) SB 1 TH-LT - -
Combined (2019) wWB 1LT-RT B! B!
Conditions NB 1 TH-RT -- N/A -- N/A
(without TIP U-5732) SB 1TH-LT - -

1. Level of service for minor-street approach.

Capacity analysis of combined (2019) conditions indicates the westbound approach of the
intersection of Hoover Road and Site Drive 1 is expected to operate at LOS B during the
weekday AM and PM peak hours both with and without TIP-5732.
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7.4.  U-Turn Intersections for Hoover Road

The proposed U-turn locations for Hoover Road were analyzed under background (2019) and
combined (2019) traffic conditions with the lane configurations and volume changes associated
with the TIP U-5732 project. Refer to Table 6 for a summary of the analysis results. Refer to

Appendix G for the Synchro capacity analysis reports.

Table 6: Analysis Summary of U-Turns for Hoover Road

A WEEKDAY WEEKDAY
P AM PEAK HOUR PM PEAK HOUR
P LEVEL OF LEVEL OF
R LANE SERVICE SERVICE
ANALYSIS SCENARIO o CONFIGURATIONS
A
Overall Overall
lc_|: Approach (sec) Approach (sec)
Westbound U-Turn
Background (2019) EB 2TH - -
Conditions wBU 1U, 2 TH* B! N/A E! N/A
(with TIP U-5732)
Westbound U-Turn
Combined (2019) EB 2TH - -
Conditions WBU 1U, 2 TH* Bl N/A = N/A
(with TIP U-5732)
Eastbound U-Turn . .
Background (2019) EBU 1U, 2 TH** C E
Conditions WB 2TH = N/A - N/A
(with TIP U-5732)
Eastbound U-Turn . .
Combined (2019) EBU 1U, 2 TH** D F
Conditions WB 2TH = N/A - N/A
(with TIP U-5732)

*Westbound U-turn was analyzed as a southbound left-turn in the synchro analysis
**Eastbound U-turn was analyzed as a northbound left-turn in the synchro analysis
1. Level of service for minor-street approach
TIP U-5732 improvements to lane configurations are shown in bold.

Under background (2019) conditions (with TIP U-5732) the westbound U-turn approach from
Hoover Road is expected to operate at LOS B during the weekday AM peak hour and LOS E
during the weekday PM peak hour. Under combined (2019) conditions (with TIP U-5732) the
westbound U-turn approach is expected to operate at LOS B during the AM peak hour and
LOS F during the weekday PM peak hour.
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Under background (2019) conditions (with TIP U-5732) the eastbound U-turn approach for
Hoover Road is expected to operate at LOS C during the weekday AM peak hour and LOS E
during the weekday PM peak hour. Under combined (2019) conditions (with TIP U-5732) the
eastbound U-turn approach is expected to operate at LOS D during the weekday AM peak
hour and LOS F during the weekday PM peak hour.

It should be noted that with completion of the TIP U-5732 project the SimTraffic simulation
displays significant queuing at the westbound U-turn under background (2019) and combined
(2019) traffic conditions during weekday PM peak hour. The proposed development is
expected to add fewer than 10 vehicles to the westbound U-turn during either weekday peak
hour, and is not expected to have a significant contribution to the queuing. In order to mitigate
queuing at the westbound U-turn location, a signal may need to be installed with the completion
of the TIP U-5732 project, when warranted. It should be noted if a signal is installed at this
intersection, it would alleviate the need for a signal at the intersection of US 17 and Hoover

Road from a capacity standpoint.
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7.5.  U-Turn Intersections for Arrow Wood Road
The proposed U-turn locations for Arrow Wood Road were analyzed under background (2019)
and combined (2019) traffic conditions were analyzed with the lane and volume changes

associated with the TIP U-5732 project. Refer to Table 7 for a summary of the analysis results.

Refer to Appendix H for the Synchro capacity analysis reports.

Table 7: Analysis Summary of Westbound U-Turn for Arrow Wood Road

A WEEKDAY WEEKDAY
P AM PEAK HOUR PM PEAK HOUR
P LEVEL OF LEVEL OF
R LANE SERVICE SERVICE
ANALYSIS SCENARIO 0o CONEIGURATIONS
A
Overall Overall
I(_|: Approach (sec) Approach (sec)
Westbound U-Turn
Background (2019) EB 2TH - -
Conditions WBU 1U, 2 TH* B! N/A D? N/A
(with TIP U-5732)
Westbound U-Turn
Combined (2019) EB 2TH - -
Conditions WBU 1U,2TH* ct N/A El N/A
(with TIP U-5732)
Eastbound U-Turn . .
Background (2019) EBU 1U, 2 TH** D C
Conditions wB 2TH - N/A = N/A
(with TIP U-5732)
Eastbound U-Turn . .
Combined (2019) EBU 1U, 2 TH** D C
Conditions wB 2TH - N/A = N/A
(with TIP U-5732)

*Westbound U-turn was analyzed as a southbound left-turn in the synchro analysis
**Eastbound U-turn was analyzed as a northbound left-turn in the synchro analysis
1. Level of service for minor-street approach
TIP U-5732 improvements to lane configurations are shown in bold.

Under background (2019) conditions (with TIP U-5732) the westbound U-turn approach for
Arrow Wood Road is expected to operate at LOS B during the weekday AM peak hour and
LOS D during the weekday PM peak hour. Under combined (2019) conditions (with TIP U-
5732) the westbound U-turn approach is expected to operate at LOS C during the weekday
AM peak hour and LOS E during the weekday PM peak hour.
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Under background (2019) and combined (2019) conditions (with TIP U-5732) the eastbound
U-turn approach is expected to operate at LOS D or better during both weekday peak hours.

It should be noted that with completion of the TIP U-5732 project the SimTraffic simulation
displays significant queuing at the westbound U-turn under background (2019) and combined
(2019) traffic conditions during weekday PM peak hour. In order to mitigate queuing at the
westbound U-turn location, a signal may need to be installed with the completion of the TIP U-
5732 project, when warranted. It should be noted if a signal is installed at this intersection, it
would alleviate the need for a signal at the intersection of US 17 and Arrow Wood Road from a

capacity standpoint.
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8. CONCLUSIONS

This Traffic Impact Analysis was conducted to determine the potential traffic impacts of the
proposed Lea Tract, located north of US 17, and east of Hoover Road in Hampstead, North
Carolina. The proposed development is expected to have residential development and be built
out in 2019.

Site access is proposed via one full movement site access on Hoover Road, and one full

movement site access to Arrow Wood Road that connects to US 17.

The study analyzes traffic conditions during the weekday AM and PM peak hours for the
following scenarios:

e Existing (2016) Traffic Conditions

e Background (2019) Traffic Conditions with TIP U-5732

e Background (2019) Traffic Conditions without TIP U-5732

e Combined (2019) Traffic Conditions with TIP U-5732

e Combined (2019) Traffic Conditions without TIP U-5732

It is estimated that the proposed development will generate 3,020 total site trips on the roadway
network during a typical 24-hour weekday period. Of the daily traffic volume, it is anticipated
that 234 trips (52 entering and 182 exiting) will occur during the AM peak hour and 298 (191

entering and 107 exiting) will occur during the PM peak hour.

The TIA report indicates the Lea Tract development could cause minor impacts to the adjacent
roadway network in comparison to the impacts anticipated by the background growth. Under
the scenario with the current planned TIP U-5732 project, it is recommended that the following
intersections are monitored for signalization:

e US 17 and Hoover Road

e US 17 and Arrow Wood Road

e US 17 and westbound U-Turn for Hoover Road

e US 17 and westbound U-turn for Arrow Wood Road
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9. RECOMMENDATIONS

Based on the findings of this study, specific geometric roadway improvements have been
identified and are recommended to accommodate future traffic conditions. See a more detailed
description of the recommended improvements below. Refer to Figures 13 and 14 for

illustrations of the recommended lane configuration.

Background Improvements:

Improvements at the Westbound U-turn from Hoover Road intersection are recommended in
background (2019) conditions (with TIP U-5732), regardless if whether the proposed site is
built or not.

US 17 and Westbound U-Turn from Hoover Road

e Monitor the intersection for signalization. Install a traffic signal when warranted and
coordinate the signal timings with the signal at the intersection of US 17 and NC
210.

Improvements by NCDOT TIP U-5732:
US 17 and Hoover Road

e Restrict intersection to right-in / right-out with stop sign control.

e Construct an unsignalized U-turn location roughly 700 ft west of the intersection of
US 17 and Hoover Road. Provide an exclusive U-turn lane on the westbound
approach of US 17 with 500 ft of storage and appropriate taper.

e Construct an unsignalized U-turn location roughly 700 ft east of the intersection of
US 17 and Hoover Road with stop sign control. Provide an exclusive U-turn lane on

the eastbound approach of US 17 with 900 ft of storage and appropriate taper.

US 17 and Arrow Wood Road

e Restrict intersection to right-in / right-out with stop-sign control.
e Construct an unsignalized U-turn location roughly 800 ft west of the intersection of
US 17 and Arrow Wood Road. Provide an exclusive U-turn lane on the westbound

approach of US 17 with 500 ft of storage and appropriate taper.
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e Construct an unsignalized U-turn location roughly 1,500 ft east of the intersection
of US 17 and Arrow Wood Road. Provide an exclusive U-turn lane on the

eastbound approach of US 17 with 500 ft of storage and appropriate taper.

Recommended Improvements by Lea Tract with TIP U-5732:

Hoover Road and Site Drive 1

e Construct a westbound approach to provide site access with one ingress lane and
one egress lane.

e Provide stop-sign control on the westbound approach of Site Drive 1.

US 17 and Hoover Road

e Monitor the intersection for signalization. Install a traffic signal when warranted and
coordinate the signal timings with the signal at the intersection of US 17 and NC
210. *

* This signal will no longer be necessary from a capacity standpoint if the US 17 and

westbound U-turn from Hoover Road intersection is signalized.

US 17 and Arrow Wood Road

e Provide site access by tying into existing Arrow Wood Road providing one ingress
lane and one egress lane.

e Monitor the intersection for signalization. Install a traffic signal when warranted and
coordinate the signal timings with the signal at the intersection of US 17 and NC
210. **

** This signal will no longer be necessary from a capacity standpoint if the US 17

and westbound U-turn from Arrow Wood Road intersection is signalized.

US 17 and Westbound U-Turn from Arrow Wood Road

e Monitor the intersection for signalization. Install a traffic signal when warranted and
coordinate the signal timings with the signal at the intersection of US 17 and NC
210.
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Recommended Improvements by Lea Tract without TIP U-5732:
Hoover Road and Site Drive 1

e Construct a westbound approach to provide site access with one ingress lane and

one egress lane.

e Provide stop-sign control on the westbound approach of Site Drive 1.

US 17 and Arrow Wood Road

e Provide site access by tying into existing Arrow Wood Road providing one ingress
lane and two egress lanes. It should be noted that the pavement provided for the
left-turn lane has adequate storage for the expected traffic volumes and the second

egress lane can be tapered.
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