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1 Introduction / Background

Local and regional interest in protecting theegrity and maintaining the mobility of US 17
(Ocean Highway) in conjunction with evieicreasing resideial and commercial
development in Brunswick County dictated tlezessity of undertaking a detailed corridor
study. Representatives from the North CarmIDepartment of Bnsportation (NCDOT),
Brunswick County Board of County Conmsrioners, Brunswick County Planning
Department, Cape Fear RegibRéanning Organization, andesr municipalities began the
task of completing a comprehensive corridodgtin order to identify future roadway
improvement strategies for exisfi US 17 in Brunswick County.

US 17 carries traffic for approximately 48les within Brunswick County, from the North
Carolina / South Carolina State Line te tArunswick County / New Hanover County line at
the Cape Fear River. The corridor functiassa vital coastal intrastate highway in North
Carolina and a primary coastal interstate edurtking North Carolina to South Carolina and
Virginia. The US 17 Corridor study area is showifrigure 1-1.

1.1 US 17 as a Strategic Highway Corridor

The North Carolina Strategic Highway Corridg&HC) initiative represnts the first major
implementation step to be advanced undeutigate of the state’s Long-Range Multimodal
Statewide Transportation Plan. The initiatideyeloped in partnership with the North
Carolina Department of Environment aNdtural Resources and the North Carolina
Department of Commerce, represents a timetiative to protect and maximize the mobility
and connectivity on a core set of highwayridors, while promoting environmental
stewardship through maximizing the use of exgfacilities to theextent possible, and
fostering economic prosperity through theduand efficient movaent of people and
goods. The initiative offers NCDOT and its sthaklders an opportunity to consider long-
term vision when making land use decisiansl design and operational decisions on the
highway system. The creation of a long-termonsidentifies the ultimately desired facility
type (freeway, expressway, boulevard, or tlugshfare) for each corridor. A tri-agency
policy statement endorsing the SHC initiatwas signed by the Sextaries of the three
agencies on December 2, 2004.

Figure 1-2 identifies the Strategic Highway Catadrs as adopted by the North Carolina
Board of Transportation (NCBOT) in Septeen 2004. The following general criteria along
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with input from the public, NCBOT, and NIDT staff guided the Strategic Highway
Corridors selection process.

e Mobility: Corridor currently serves or has thatential to expeditiously move large
volumes of traffic.

e Connectivity: Corridor provides a connectidretween activity centers including
cities, airports, military bases, seaports, etc.

e Interstate Connectivity: The corridor provides connedty between existing and/or
planned Interstates.

e Interstate Relief: Corridor serves or has the potehtaserve as a r@ver route to an
existing Interstate facility.

e Hurricane Evacuation Routes: Corridor represents a faa route within North
Carolina’s Emergency Management’s Coastal Evacuation Route Map

e Cited in Prominent State Report: For example, the Rural Prosperity Task Force
Report.

e Part of a National, Statewide, Economic, or Military Highway System: For
example, the National Highway System or STRAHNET.

US 17 is recognized as a Strategic Highwayridor with the vision of a Freeway type
facility. US 17 is identified inhe project limits of this study as requiring upgrade to meet
the SHC vision for this facility.

1.2 Study Objectives

As places such as Wilmington quickly redahkir maximum for infill, development areas
outside these areas will see an increaseveldpment potential. With improvements to the
water and sewer facilities in the Town ofl&ed, a new sewer system opening in the central
part of Brunswick County in 2006 servicitfie Town of Supply, and smaller systems
already in the southwestern area of tloei@y planning to be expanded, development is
becoming attracted to this area and past treagle shown that the aNability of a multi-

lane high-speed facility is goodcentive for development. i& not too late to preserve
mobility along the corridor, but, as economic depenent occurs in this currently rural area,
the cost for protection increases and itellikood decreases. The difference between
successful controlled development and uncomdotlevelopment can simply be coordination
of land use and corridor transportation plans. Improved flow along the US 17 Corridor will
benefit both the traveling public and the surrangdarea. A smoother-flowing, safer facility
is more attractive than a congested, stripetteped facility. The US 17 Corridor Study
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develops alternatives that improve mobilitgrad the corridor and help develop a plan for
corridor protection, while keepirig mind the long term vision fdJS 17 to transition to a
Freeway facility.

1.3 Study Process

An Existing Conditions Report presenting the work completed during Phase | of the study
was completed in April 2004.

This report presents the work in Phaseflthe study, which developed and evaluated
alternatives for improving corridanobility. To evaluate thalternatives, detailed traffic
analysis was performed, conceptual desigese developed, and public workshops were
held to involve the public in the decision kiteg process. Phase Il of the study provides a
detailed operations assessment)8f 17 improvement alternatives.

For the purpose of this report, US 17 improvenatarnatives were evaluated for the entire
length of the corridor and were not influendgdother ongoing NCDO$tudies, specifically
the Carolina Bays Parkway Extension FedfigfiStudy and the Interstate 74 Feasibility
Study. These studies are examining new fegefacilities in Brunswick County. The
Carolina Bays Parkway Extension Feasibilitydt is examining the extension of the South
Carolina portion of the Parkway from the stite approximately five miles north to US 17
in Brunswick County. The terminus of ttpsoject along US 17 has not been determined.
The I-74 Feasibility Study is evaluating a propmé$nterstate corriddhat would traverse
across North Carolina from the Winston-Saleeeaio the South Carolina Line near Myrtle
Beach. In Brunswick County, several alignmearts being proposed for 1-74, some of which
would share a portion of the US 17 corridor

Phase Il of the study was completed in June 2004.

Phase Il of the corridor studieveloped functional design plaius two of the alternatives
studied in Phase II.
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2 Existing Conditions

The US 17 Corridor Study Phase | Report examtregfic conditions along the corridor at a
planning-level evaluation that assesseuhéal Average Daily Traffic (AADT) volumes only
and did not examine the peak hour opagtonditions. Operating conditions were
measured by assigning a Level of Service to sagment. Level of service (LOS) is a term
used to qualitatively describe the operating domaks of a roadway based on factors such as
speed, travel time, maneuverability, delay, arfdtgaThe level of service of a facility is
designated with a letter, A to F, with A repenting the best operagi conditions and F the
worst.

e Level of Service A describes primarily freent operations at average travel speeds.
Delay at signalized intersections is minimal.

e Level of Service B describes reasonalnympeded operations at average travel
speeds. Delays at signalizetkirsections are not significant.

e Level of Service C describes stable @pens, however, ability to maneuver and
change lanes in midblock locations may be miestricted than at Level of Service B,
and longer queues, adverse signal cootitinaor both may contribute to lower
average travel speeds.

e Level of Service D borders on a range in which small increases in flow may cause
substantial increases in delayd decreases in travel speed.

e Level of Service E is characterized bgrsficant delays caused by a combination of
adverse progression, high signal density, Wglames, extensive delays at critical
intersections and inapmoriate signal timing.

e Level of Service F is characterized byan street flow at extremely low speeds,
congested intersections attical signalized locations, high delays, high volumes, and
extensive queuing.

The analysis showed that all segments ofld%re presently operagj at Level of Service
(LOS) B or better except fahe existing segment between US 74/76 and NC 133, which is
operating at LOS D.

For Phase Il of the corridor study, intersectiapacity analysis was performed for selected
intersections from the South Carolina State to Blackwell Roacgnd freeway individual
element analysis was performed for the freeway section from Blackwell Road to the Cape
Fear River Bridge. For thigroject, the “existing conditiofisre represented as roadway
geometry and traffic control along US 17isxisted in the yea2004. Peak hour LOS
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results, existing lane geometry, and ergtpeak hour traffic volumes along the US 17
corridor are shown iffigures 2-1 to 2-9. The LOS shown on the figures represents the
worst of the AM and PM LOS measurement. afysis printouts can be found in the Phase II
Analysis Results CD attached to this report.

2.1 Turning Movement Volumes

2.1.1 Segment Volumes Provided by NCDOT

AADT for the year 2004 for mainline segmenfsUS 17 and major cross streets were
compiled by NCDOT. In addition, the Depaent provided dailyurning movement
volumes for major intersections along US 17. The AADT volume figures provided by
NCDOT are provided il\ppendix A.

2.1.2 Peak Hour Turning Movement Volumes

Peak hour turning movement volumes forititersections and intehanges along US 17
were developed by applying the appropriate &afphour) and D (peakréiction) factors to
the projected year 2004 AADT volumes. Théaktors, provided by NCDOT and shown in
the volume figures provided Bppendix A, represent the proportion of AADT expected to
occur in the design hour. The D factors, gisavided by NCDOT and shown in the volume
figures provided irAppendix A, represent the percentage of peak hour two-way traffic
traveling in the peak directiaof flow. In general, the K factor is 0.10 and the D factor is
0.60. As shown in the AADT figures, the peaditection of travel on US 17 is northbound
during the AM peak hour and southbound durirgy®M peak hour. The peak direction of
travel on the cross stresetaried by location.

2.2 Capacity Analysis
2.2.1 Analysis Methodology

AM and PM peak hour unsignalized and sigrediitersection analisswas performed for
all intersections alonthe US 17 Corridor where peak hour volumes were determined.
Individual element freeway operations anaysas performed for the existing freeway
section from Blackwell Road toehCape Fear River Bridge.
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Freeway segments, merge arehgerge areas, and weaving areas were analyzed using the
Highway Capacity Software (HCS) version 2.1d.

Intersection analysis was performed usirg 8ynchro software package, Version 5.
Highway Capacity Manual (HCM) Level of Sére results were usddr all unsignalized

and signalized intersections. fi€ld intersection signal timgs for the existing conditions
were available, those timings were used ferdhalysis. For unsighzed intersections, the
LOS recorded for the intersection was the LOS calculated for the worst stop controlled
movement. Since all stop controlled movermseaitunsignalized intersections along the US
17 Corridor are on the cross street approgdhed_OS indicated for these intersections
represent operations for the worst cross street approach. Thru traffic on US 17 will operate
with free flow conditions at all unsignalized intersections, regardless of the LOS reported
following the HCM methodology. Network andysal timing characteristics used for all
intersection analysis were as follows:

e No “right turns on red” allowed.

e Total lost time of five seconds.

e Yellow time of five seconds.

e Red time of two seconds.

e Minimum initial time of seven seconds.

e Minimum through phase time of 17 seconds.
e Minimum left turn phase of 14 seconds.

e For the existing and no-buildbnditions, signalized left tas were analyzed with the
current phasing (permitted only, permitted+protected, or protected only). For the
alternatives analysis, signalized laftns were analyzed as protected.

2.2.2 Traffic Characteristics

Peak hour heavy vehicle percentages wétained from the NCDOT AADT traffic
forecasts (se@Appendix A). The heavy vehicle percentaganged from 5% to 8 %. The
peak hour factor was assumed to be 0.90.

2.2.3 Freeway Operations

The existing freeway section between Blackw®ad and the Cape Fear River Bridge
operates over capacity for year 2004 coondsi Between US 74/76 and NC 133, US 17
operates at a LOS D or better. BetweenId3 and US 421, US 17 experiences very high
peak hour volumes and operates at a LOSI6tth of US 421, US 17 @pates at a LOS E.
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2.2.4 Intersection Operations

The analysis indicates that thie 43 intersections analyzed, @tuld operate at LOS A, B,

or C, one would operate at LOS D, four operat LOS E, and 27 operate at LOS F. Many
of the poorly operating intersections were fotmtbe unsignalized intersections where left
turning vehicles from the cross streets do neeladequate gaps in the through US 17 traffic
to make the left turn without experiencing high delay times. For these cases, the LOS
recorded for the intersection is for the worstveament, however if the delay for all vehicles
were considered the overall intersentLOS would be much better than F.
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3 No-Build Conditions

Because there are no roadway widening promatsently planned or programmed along US
17, the No-Build conditions were identified @madway geometry and intersection traffic
control along US 17 as it existén the year 2004. The No-Build conditions on US 17 were
analyzed for traffic operations in order tadetenine whether traffic capacity problems would
exist on US 17 by the year 2030. Peak HdD§ results, No-Build conditions lane
geometry, and year 2030 No-Build peak hwaffic volumes along the US 17 corridor are
shown inFigures 3-1 to 3-9.

3.1 Turning Movement Volumes

3.1.1 Segment Volumes Provided by NCDOT

AADT for the No-Build conditions, year 2030,rfmainline segments of US 17 and major
cross streets were compiled by NCDOT. Tsignificant projects on the north end of US 17,
the Wilmington Bypass and the Cape Fear Skywvere assumed to be completed by the
year 2030 and were included in the forecastiehased to predict the year 2030 segment
volumes. Interstate 74, a freeway facilityremtly in the feasibility study phase was not
included in the traffic forecast. THWADT volume figures provided by NCDOT are
provided inAppendix A.

3.1.2 Peak Hour Turning Movement Volumes
Turning movement volumes for the No-Buildnelitions intersectionand interchanges along

US 17 were developed by following the samethodology used to calculate the Existing
conditions volumes (se®ection 2.1).

3.2 Capacity Analysis

3.2.1 Analysis Methodology and Traffic Characteristics

Traffic analysis for the No-Build conditiongas performed following the same methodology
used to calculate the Existingrdditions LOS. Traffic characteristics used were the same as
the Existing conditions (seection 2.2).
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3.2.2 Freeway Operations

Under the No-Build conditions, the freewaygsen between Blackwell Road and the Cape
Fear River Bridge, US 17 would operate ovapacity. Between US 74/76 and NC 133, US
17 would operate at a LOS D. North of NG3, US 17 would operate at a LOS F.

3.2.3 Intersection Operations

The analysis indicates that thie 42 intersections analyzed gomould operate at LOS A, B,
or C, two would operate at LOS D, and 39mpe at LOS F. Similar to the existing
conditions, many of the poorly operating msections were found to be unsignalized
intersections where left turning vehicles frtme cross streets do notvesadequate gaps in
the through US 17 traffic to make the leftn without experiencing high delay times.
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4 Definition of Alternatives

Four alternatives were developed to ha@ieserve mobility along the US 17 corridor through
the year 2030. All developed alternatives wesricted to existig alignment due to the

large potential of environmental impacts ather side of the US 17 Corridor. The four
alternatives identified were the Interseatimprovements Alterrie, the Superstreet
Alternative, the Expresswaylt&rnative, and the Freeway Altetive. Although conceptual
geometry was developed for the Expresswagihtive, detailed operations analysis was
not performed for this alternative because tkpreéssway Alternative was determined to be a
transitional alternative between the Superstaee Freeway Alternates. A discussion of

the Expressway Alternative can be foundeation 7.

Detailed analysis was performed for theersection Improvements Alternative, the
Superstreet Alternative, and the Freeway Alteyealt should be noted that the section of
US 17 from Blackwell Road to the Cape FBarer Bridge was developed as a freeway for
all alternatives, as this section currently exists as a fully controlled access roadway.

For each of the alternatives, a detailed capaeiglysis similar to thanalysis performed for

the Existing and No-Build conditions was penfad that would develop lane geometry to
accommodate LOS D traffic conditions through the year 2030. Using the capacity analysis
results, conceptual designs were developedlf@lternatives. The conceptual designs were
utilized to develop estimates of probabtanstruction costs for each alternative.

AADT for the Build conditions, year 2030, for mhire segments of US 17 and major cross
streets were compiled by NCDOT. Two significanbjects on the north end of US 17, the
Wilmington Bypass and the Cape Fear Skyweste included in the Build conditions and

did impact traffic modeling results for the Baiyear 2030 traffic forecast. Interstate 74, a
freeway facility currently irthe feasibility study phase was assumed to be completed under
the Build conditions and was included in thdficaforecast. For traffic modeling purposes,
Interstate 74 was assumed to exist jointly with US 17 from the South Carolina State Line to
NC 211.

Another project currently ithe feasibility study phasthe Carolina Bays Parkway
Extension, is studying development of a negefway facility from the proposed Carolina
Bays Parkway in South Carolina to US 1Biunswick County. Although some potential
corridors of the Parkway have the facility mew alignment, for traffic modeling purposes,
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the Parkway was assumed to exist jointly with US 17 from the South Carolina State Line to
Hickman Road.

Through Phase Il of the US 17 Corridor Stuclyprdination existed between the US 74
feasibility study and the Carolir@ays feasibility study. Both pjects were represented at
the US 17 public workshops (sBection 6) and interchange locations on US 17 for the
Freeway Alternative were coordtea with the I-74easibility study.

The AADT volume figures providebdy NCDOT are provided iAppendix A.
4.1 Intersection Improvements Alternative

The Intersection Improvements Alternative wiaseloped to identify capacity improvements
that would be required at individual intecsions. Capacity improvements included the
addition of turn bays or through lanes on USand cross streets, the changing of phase
sequences at existing traffic signals, or theiteah of new trafficsignals at currently
unsignalized intersections. dh unsignalized intersection op&d at LOS E or worse under
the No-Build conditions, and the left turnimglume from the crosstreet onto US 17 was
100 vehicles or more during either peak hauras assumed that the intersection would
become signalizedFigure 4-1 shows permitted movements at intersections for the
Intersection ImprovemesitAlternative.
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Figure 4-1: Permitted Movements - Intersection Improvements Alternative

Peak hour turning movement volumes, developed lane geometry, and LOS results for the
Intersection Improvementsli&rnative along te US 17 corridor can be foundhigures 4-2
to 4-10.

4.1.1 Turning Movement Volumes

Turning movement volumes for the Intersentimprovements Alternisve intersections and
interchanges along US 17 were developetbbgwing the same methodology used to
calculate the Existing conditions volumes (Seetion 2.1).

4.1.2 Capacity Analysis

4.1.2.1 Analysis Methodology and Traffic Characteristics

Traffic analysis for the Intersection Improvemie alternative was performed following the
same methodology used to calculate the Ergstionditions LOS. T&ffic characteristics
were the same as the existing conditions §eetion 2.2).

4.1.2.2 Freeway Operations

US 17 would need major improvements for sieetion of freeway between Blackwell Road
and the Cape Fear River Bridge to operagcaeptable levels akervice by the year 2030.
Between US 74/76 and NC 133, US 17 wanyperate at a LOS D or better with no
improvements. Between NC 133 and US 74/761@3vould need to be widened to a ten-
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lane section. The rampsthe NC 133 interchange to/frotine north would need to be
widened to two lanes. Even with these immments, the ramp merge and diverge areas at
the NC 133 ramps to/from the north would opeerdta LOS E. The interchange form at
this location was held constant with itgi@nt configuration ad lane geometry was
developed to improve capacity using dual tefh lanes on all appaches and two through
lanes on NC 133. North of NC 133, US 17 wonkebd to be widened to an eight lane
section.

According to traffic projections, a large amowohipeak hour traffic travels from the NC 133
interchange north to US 421 and the Wilmingéoea. It is recogmed that due to the
constraint of the existing four lane Cape Hearer Bridge, the prected volumes would not

be able to reach US 17. However, for theppges of this projedt was assumed that all

traffic projected to use US 17 would be atdeeach the corridor, and other improvements
(such as the replacement of the Cape FearHridge) would be necessary to accommodate
the proposed improvements.

4.1.2.3 Intersection Operations

With the additional capacity of the intersections, the analysis indicates that of the 42
intersections analyzed, 14 wouwgerate at LOS A, B, or @0 would operate at LOS D, two
would operate at LOS E, and 16 operate@$ F. All but three of the signalized
intersections would operate at LOS D or hetfEhe intersection at Kay Todd Road would
operate at LOS E. At this location, oMel00 vehicles are projected to access Kay Todd
Road from the north due to the large amourdenfelopment proposed along this cross street.
The ramp terminal intersections at the NC f88rchange would also operate over capacity
due to the high volumes atighinterchange. The remany intersections operating over
capacity were found to be unsignalized intetises where left turning vehicles from the
cross streets do not have adegugaps in the through US 17 traffic to make the left turn
without experiencing high delay times and thieseturning vehiclevolumes were not high
enough to warrant signalization.

Three sections of US 17 would require widenim@ix lanes to operate at an acceptable level
of service: (1) at the NC 9Q4tersection, (2) Ocean Isle Bé&aBoulevard to NC 211, and (3)
NC 87 to the proposed Wilmington Bypass.
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4.1.3 Conceptual Designs

Conceptual designs for the Intersection Improgats Alternative were developed using the
analysis results described above. The designssent the lane geometry necessary to allow
traffic to operate at LOS D. The conceptual designs are shatvopendix B.

4.1.4 Construction Cost Estimates

Construction cost estimates were calculated by applying a unit cost to item quantities
developed from the conceptual designs. @ityaibtems and unit costs were provided by the
NCDOT Preliminary Estimate Section. Rightvedy and utility costs were not calculated in
the construction cost estimates. The taiheof quantities and &b estimates for the
Intersection Improvementstafnative are shown iAppendix C. The total estimated
construction cost is $75,402,000. This cost dadsnclude right-of-way, which at the time

of completion of this study was not yet piadad by NCDOT. Rightf-way quantities and
estimated costs are being completed by NCDOT Right-of-Way Branch and will be provide
under separate cover when they are completed.
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4.2 Superstreet Alternative

The Superstreet Alternative is a unique ioyament alternative that effectively adds
capacity at intersections by rasting left turns and througimovements from cross streets
and allows the US 17 mainline to operat@gmir of one-way streets controlled, when
necessary, by two-phase signalhe left turning and tbugh movements from the cross
streets would be rerouted to make a right tonto US 17, travel to a downstream u-turn
location (typically located 1,00@et downstream) and make auin onto US 17 where they
can continue on US 17 or makeght turn onto a cross streethe u-turn locations on US
17 could operate as unsignalized or signalinéstsections depending draffic volumes and
geometric conditions. However rfthe purpose of this repothe u-turn intersections were
all analyzed as signalized intersections. Whioulbs were designed to accommodate the u-
turn movements of large trucks. A majonbgt of the Superstreet Alternative is the
potential for excellent trafti progression on US 17 due to the simple two-phase traffic
signals. Figure 4-11 shows the roadway configurationtbe Superstreet Alternative.

Figure 4-11: Permitted Movements - Superstreet Alternative

Peak hour turning movement volumes, developed lane geometry, and LOS results for the
Superstreet Alternative alongethuS 17 corridor are shown kigures 4-12 to 4-25.
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4.2.1 Turning Movement Volumes

Turning movement volumes for the Superstidétrnative intersections and interchanges
along US 17 were developed by following simitaethodology used to calculate the Existing
conditions volumes (se®ection 2.1). Turning movement volumes were developed by
rerouting turning movement volumes deyfad for traditional intersections to the
Superstreet geometry. For instance, leftingrraffic from cross streets to US 17 is
prohibited with the Superstreatternative. Under the Superstreet Alternative, these left
turning vehicles would typicallipe rerouted to make a righttufrom the cross street and
then to make a downstream u-turn on US 17.

4.2.2 Capacity Analysis

4.2.2.1 Analysis Methodology and Traffic Characteristics

Traffic analysis for the Superstreet Ahative was performed following the same
methodology used to calculate the Existing coodgiLOS. Traffic characteristics were the
same as the Existing conditions (Seetion 2.2).

4.2.2.2 Freeway Operations

Because the only segment on US 17 operatingr@eway system is on the north end of US
17, freeway operations for the Superstreet antidal to the operations analyzed under the
Intersection Improvements Alternative (Ssetion 4.1.2.2).

4.2.2.3 Intersection Operations

The Superstreet Alternative waolulequire the creation of 84gsialized intersection locations
if all u-turn locations were signalized. Toseme proper storage is provided for exclusive
turn lanes and to represent the greatest intpacaffic along US 17, it was assumed that all
u-turn locations along US 17 would be signadizregardless of vaines. The analysis
indicates that of the 84 intersections analyZ€would operate at LOS A, B, or C and five
would operate at LOS D. Even with improvgebmetry, the ramp teinal intersections at
the NC 133 interchange would opee over capacity (accounting fine LOS E and F) due to
the high volumes at this imghange. As mentioned 8ection 4.1.2.2, improvements not
currently programmed for NC 133 would tejuired for projected volumes at this
interchange and poor ramp terminal operations to occur.
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Three sections of US 17 wouldquire widening to six lanes &xhieve an acceptable LOS:
(1) from Ocean Isle Beach Boulevard to WEBusiness (south intersection of Shallotte
Bypass), (2) from US 17 Business (north inteteon of Shallotte Bypass) to NC 211, and (3)
from NC 87 to the proposed Wilmington Bypadhere are two sections of US 17 requiring
widening to six lanes in the Intersectiongravements Alternative that would not need
widening in the Superstegtternative. These sections dflg at the NC 98 intersection and
(2) between US 17 Business (south intersactif Shallotte Bypass) to US 17 Business
(north intersection oBhallotte Bypass).

4.2.3 Conceptual Designs

Conceptual designs for the Superstreet Altévaatiere developed using the analysis results
described above. The designs represent tteedaometry necessary to allow traffic to
operate at LOS D. The conceptual designs are shofppendix B.

4.2.4 Construction Cost Estimates

Construction cost estimates were calculated by applying a unit cost to item quantities
developed from the conceptual designs. @ityaibtems and unit costs were provided by the
NCDOT Preliminary Estimate Section. Rightvedy and utility costs were not calculated in
the construction cost estimates. The tateof quantities and sb estimates for the
Intersection Improvementslt#&rnative can be found ippendix C. The total estimated
construction cost is $100,212,900. This cost daésnclude right-of-way, which at the time
of completion of this study was not yet pided by NCDOT. Righof-way quantities and
estimated costs are being completed by NCDOT Right-of-Way Branch and will be provide
under separate cover when they are completed.
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4.3 Freeway Alternative

The Freeway Alternative is an improvematiernative that eliminates all at-grade
intersections on US 17 and would provide an wnmipted trip from the South Carolina State
Line to the Cape Fear River Bridge. Majjotersections would be replaced with a grade-
separated interchange. Two-way frontage rdaclted on the east and west sides of US 17
provide access to property adjacent to US 17 and minor cross skggtee 4-26 shows the
roadway configuration dhe Intersection Improveents Alternative.

Figure 4-26: Permitted Movements -Freeway Alternative

Peak hour turning movement volumes, developed lane geometry, and LOS results for the
Freeway Alternative along tRéS 17 corridor are shown Figures 4-27 to 4-42.
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4.3.1 Turning Movement Volumes

Turning movement volumes for the Freeway Altdive intersectionand interchanges along
US 17 were developed by following similar methodology used to calculate the Existing
conditions volumes (se®ection 2.1). Turning movement volumes were developed by
rerouting turning movement volumes develof@draditional intersections to the Freeway
geometry. For instance, in a situationama diamond style interchange was proposed,
eastbound left turning trafficdm cross streets to US WaAs rerouted to an eastbound
through movement at the southbound ramp termimefsection and to an eastbound left turn
movement at the northbound ramp terminalrsgetion. Since the Eeway Alternative did
not propose interchanges at all of the crosesd along US 17, the traffic from the cross
streets not considered for intbanges needed reroutingth@ nearest interchange via a
frontage road system.

4.3.2 Capacity Analysis

4.3.2.1 Analysis Methodology and Traffic Characteristics

Traffic analysis for the Freeway Alternatiwas performed following the same methodology
used to calculate the Existingrdditions LOS. Traffic characteristics were the same as the
Existing conditions (se®ection 2.1).

4.3.2.2 Freeway Operations

The freeway system on the north end of 17Setween Blackwell Road and the Cape Fear
River is identical to the opations analyzed undémne Intersection Immvement Alternative
(seeSection 4.1.2.2).

Between the South Carolina State Limel 8lackwell Road, a four-lane freeway would
accommodate projected year 2030 volumes. All of the 17 proposed interchanges could be
designed as diamond, partial clowead, or trumpet style inten@anges with single lane ramps
designed to accommodate loop ramps if neddefiiture capacity. All freeway segments

and ramp merge and diverge areas in this@ectf US 17 would operatg LOS D or better.

4.3.2.3 Intersection Operations

The Freeway Alternative would require theation of ramp termad intersections and
intersections between the cross streets amddge roads at most intersection locations.
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Intersection analysis was penfioed for all ramp terminal inteections, but not frontage road
intersections, due to the low projected volumesl ramp terminal intersections were
assumed to be signalized except for theldBusiness (Main Street) and US 17 Business
(Old Ocean Highway) ramp ternahintersections. The analysiglicates that of the 30
intersections analyzed, 22 would operate aSLA) B, or C and eighwould operate at LOS
D. The ramp terminal intersections at thesemg NC 133 interchange are not included in
the above summary, these intersections are esghéatoperate at LOS F in the design year.

4.3.3 Conceptual Designs

Conceptual designs for the Fremmalternative were developesing the analysis results
described above. For new location interchandisnond interchanges were typically used.
For these interchanges, the on and off-ramps ws@négured to accommodate loops if traffic
growth caused the ramp terminal intersectiongp@rate with poor leve of service. The
designs represent the lane geometry necessaltipto traffic to operate at Level of Service
D. The conceptual designs can be foundppendix B.

4.3.4 Construction Cost Estimates

Construction cost estimates were calculated by applying a unit cost to item quantities
developed from the conceptual designs. @ityaibtems and unit costs were provided by the
NCDOT Preliminary Estimate Section. Rightvedly and utility costs were not calculated in
the construction cost estimates. The tatieof quantities and sb estimates for the
Intersection Improvementstainative can be found #ppendix C. The total estimated
construction cost is $254,000,000. This cost daésnclude right-of-way, which at the time
of completion of this study was not yet pided by NCDOT. Righof-way quantities and
estimated costs are being completed by NCDOT Right-of-Way Branch and will be provide
under separate cover when they are completed.
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5 Evaluation of Alternatives

To evaluate the improvement alternativesthe US 17 Corridor, a network traffic
simulation was performed and comparethi® Existing and No-&ild conditions. The
simulation was performed for two of thedlerimprovement scenarios, the Intersection
Improvements Alternative anduferstreet Alternative. Becseithe simulation software
used (Synchro and Simtraffic) does not havecdability to simulatéreeway conditions, a
simulation analysis was not performed floe Freeway Alternative. The Freeway
Alternative individual elemerdnalysis results performeding HCS show that Freeway
Alternative will operate wittacceptable LOS. A brief evaluation of the social and
environmental impacts was also performed dasehow the alternatives would affect land
use, travel patterns, and busss access along the US 17 Corridor.

5.1 Corridor Traffic Simulation

Using the SimTraffic software program, whisimulates the Synchro traffic network, a
corridor network evaluation simulated y@&30 conditions between the South Carolina
State line and Blackwell Road, located just barftwhere the existing freeway portion of US
17 begins. Measures of effectiveness forSmaTraffic analysis inelded delay per vehicle
(seconds), stops per velachnd average speedlable 5-1 shows the SimTraffic analysis
results for the entire simulated networidgor only vehicles traveling on the US 17
Corridor. Analysis printouts can be found ie thhase Il Analysis RelésiCD attached to

this report.
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Table 5-1: SimTraffic Network Evaluation Results

Alternative Entire Network US 17 Corridor Only
Delay Stops Speed Delay Stops | Speed
per per (mph) per per (mph)
Vehicle | Vehicle Vehicle | Vehicle
(sec) (sec)
. 152 1.7 39 117 0.9 44
2004 Bxisting | 150y | (1.3) (39) (105) | (0.8) (44)
2030 No- 1312 3.2 20 475 2.1 26
Build (917) (3.6) (25) (300) (3.4) (31)
Iznii(r)section 251 2.9 34 188 19 38
Improvements (230) (2.6) (34) (190) (1.9) (38)
2030 247 3.1 34 154 1.8 36
Superstreet (217) (2.8) (34) (152) (1.8) (35)

Note: AM (PM) Peak Hour Conditions

5.1.1 Existing Conditions Traffic Simulation Results

As expected, the Existing conditions traffimsilation recorded the lowest amount of delay
per vehicle and stops per vehicle and had theesigdiverage speed. This is because the year
2004 peak hour traffic volumes are much lower than the projected year 2030 volumes
analyzed for all other alternatives.

5.1.2 No-Build Conditions Traffic Simulation Results

Of the three analyzed conditions usirgay 2030 peak hour volumes, the No-Build
conditions traffic simulation recorded the highamount of delay pefehicle and stops per
vehicle and had the lowest average speed. wasscommon for the enéi network analysis
and the US 17 Corridor only analysis results.
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5.1.3 Intersection Improvements Alternative Traffic Simulation Results

Of the three analyzed conditions using y2@80 peak hour volumes, network wide the
Intersection Improvements Altative traffic simulation recoetl the second highest amount
of delay per vehicle, lowest amount of stops\whicle, and highest (tied with Superstreet)
travel speed. The simulation indicated the US 17 mainline operated with relatively low
congestion although some vehicles could notrehtenetwork due to congestion on some of
the busy cross street approaches.

5.1.4 Superstreet Alternative Traffic Simulation Results

Of the three analyzed conditions using y2@80 peak hour volumes, network wide the
Superstreet Alternative traffimulation recorded the lowest amount of delay per vehicle,
second highest amount of stops per vehentel highest (tied with Intersection
Improvements) travel speed. It should beeddhat due to limitations of the Synchro
analysis, traffic signals at the cross streets \@esdyzed as one two-pdasignal. If this
alternative would be implementatiese signals would operateaapair of two phase signals.
This is important to note because with paif two phase signals, the progression on the
corridor would operate ler than the simulation indicates)d the, delay and stops would be
less than was recorded.

5.2 Environmental and Community Impacts

5.2.1 Intersection Improvements Alternative Environmental and Community
Impacts

The Intersection Improvements Alternative webukquire the least amount of right of way
required for the improved geometry. Conseqettis alternative would have the least
amount of environmental impacts. Requirgghtiof way would be needed for the addition

of turn bays and through lanes on the crosettreln most cases, the addition of through
lanes on US 17 could be accommodated withénexisting right-of-way, however in

locations where existing right-of-way narrows, additional construction easements would be
required to accommodate the proposed imprems. Twenty-three multiphase traffic

signals would be located on the US 17 mainlmeking the trip from South Carolina to
Wilmington a stop and go experience. Acdeslusinesses and property along US 17 would
remain for the most part, similar to the existing conditions.
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5.2.2 Superstreet Alternative Environmental and Community Impacts

The Superstreet Alternative would requine second highest amount of right of way

required for the improved geometry. Conseglyetttis alternative would have the second
highest amount of environmental impaetthough very similato the Intersection
Improvements Alternative. Regad right of way would be need for the addition of right

turn lanes on the cross streets and for areas where u-turn bulbs could not be accommodated
within the US 17 right of way. In most &ss the addition of through lanes on US 17 could
be accommodated within the existing rigitway, however in locations where existing
right-of-way narrows, additional construction easements would be required to accommodate
the proposed improvements. Although 84ficasignals would be located on the US 17
mainline, making the trip from South CaroliteaWilmington would not be as much a stop

and go experience as the Intersection Improvesnalternative due tihe two phase signals

and the potential for excellent traffic progressi It should also be mentioned that the
analysis performed for this study assumed thatass street and u4to intersections were
signalized. If NCDOT decidesdhany of the signals are nearranted, operations of the
corridor would be better than analyzedccAss to businesses and parcels along US 17 would
be accommodated through right turns from USad through cross streets. The ability to
access business parcels along US 17 could be ingproitfe this alternative compared to the
Intersection Improvements Alteative because making left twmto parcels would become
very difficult as volumes increase along thercor. The elimination of many left turning
movements and full movement openings onhigl speed facility would reduce the amount

of conflict points, which may reduce crgsbtential compared to the Intersection
Improvements Alternative.

5.2.3 Freeway Alternative Environmental and Community Impacts

The Freeway Alternative woulgquire the highest amount of right of way required for the
improved geometry. This alternative woblave the highest amount of environmental
impacts. Required right of way would beaded for the interchange footprints and for
frontage roads that could not be accommodatedmiiie US 17 right of way. The trip from
South Carolina to Wilmington would be a frigawv experience with high speed travel.
Access to businesses and parcels alond U®ould be accommodated through frontage
roads and grade separated cross stréetmtage road locations would allow for the
development of property along the on and off-rarapd adjacent to the frontage roads. The
elimination of at grade intersections wdukduce the amount of conflict points on US 17,
however the addition of ramp terminal inec8ons and frontage road intersections would
add conflict points for traffic ndtaveling through the area on US 17.
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6 Public Involvement

To help identify and develop the improvemalternatives for the study a Steering
Committee and Working Commete were formed and a pubiiovolvement plan that
involved local officials meetings and two pigbworkshops was created. The project
Steering Committee was responsifile coordinating public inpuand acting as a liaison to
the community. The project Working Commegtwas responsible for providing technical
guidance throughout the project. The pubtiealvement plan introduced an Expressway
Alternative, which is a scenario that coblel created if US 17 is transitioned from a
signalized arterial to a freeway facility. &lExpressway Alternative would include grade
separated interchanges and &dg unsignalized interseati® along the corridor. The
Expressway Alternative is discussed furthe$ention 7.

6.1 Steering and Working Committee Meetings

Upon completion of the corridstudy, four Steering Commage meetings and two Working
Committee meetings will be held. Major pretsdion topics of these meetings can be found
below. Presentation materiatsapplicable, are shown ippendix D.

Members of the Steering and Working committees are

Steering Committee

o Jamal Alavi — NCDOT Systems Planning Unit Head

o Pate Butler - NCDOT Sandhills Regional Traffic Engineer

e James Dunlop — NCDOT Congestion Management Engineer
o Deborah Jokisch — NCDOT Facility Upgrade Engineer

e Kevin Lacy — NCDOT State Traffic Engineer

e May Moore — Brunswick County Commission

¢ Regina Page — NCDOT Plan Review Senior Project Engineer
e Nathan Phillips — NCDOT Project Manager

e Mark Pleasant — Representative from SCDOT

e Jackson Provost — NCDOT Division 3 Operations Engineer
e Bill Sue — Brunswick County Commission
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Working Committee

6.1.1

Fred Barkley — NCDOT Right of Way Appraiser

Teresa Becher — NCDOT Access Management Engineer

Leslie Bell — Brunswick County Planning Director

Joe Blair — NCDOT Division 3 Construction Engineer

Stuart Bourne — NCDOT Traffic Control, Marking, & Delineation Engineer
Pate Butler —- NCDOT Sandhills Regional Traffic Engineer

Steven Click — NCDOT Signals and Geometrics Systems Engineer
Charles Cox — Project Development Unit Head

Dan Cumbo — NCDOT District Engineer

Don Eggert — Cape Fear RPO (will coordinate with local governments)
Roger Hawkins — NCDOT Division 3 Traffic Engineer

Deborah Jokisch — NCDOT Facility Upgrade Engineer

Doug Lane — NCDOT Preliminary Estimate Squad Engineer

Derrick Lewis — NCDOT Feasibility Studies Unit Head

Brian Mayhew — NCDOT Traffic Safety Engineer

Regina Page — NCDOT Plan Review Senior Project Engineer

Nathan Phillips — NCDOT Plan Review Engineer

Jim Speer — NCDOT Roadway Design Engineer

David Wasserman — NCDOT Systems Planning Engineer

Steering Committee Meeting #1

The projects first Steering Committee megtoccurred on August 11, 2003 at the Brunswick
Government Center. The meeting served kikoff meeting for the corridor study and
represented the first gatheriofjthe Steering Committee. Majtopics of discussion during
the meeting included:

Purpose of study

Description of Phase | of study
Description of Phase Il of study
Steering Committee responsibilities
Schedule
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6.1.2 Working Committee Meeting #1

The project’s first Working Committee nte@ey occurred on August 11, 2003 at the NCDOT
Division 3 conference room. The meeting serasa@ kickoff meetindpr the corridor study
and represented the first gathering & YWWorking Committee. The Working Committee
drove the corridor and performha field investigation.

6.1.3 Steering Committee Meeting #2

The project’s second Steering Committegetimg occurred on May 25, 2004 at the
Brunswick Electric Membership Corporation Build. The meeting was held prior to the 1st
public workshop. Major topics of discussion included:

e Phase Il project team introduction

e Review of the findings from Phase | of study

e Description of Phase Il and Il of study

e Description of the futur&teering Committee meetings
e Presentation of 1st public workshop materials

6.1.4 Working Committee Meeting #2

The project’'s second Working Committee nieg occurred on October 18, 2004 at the
Brunswick Electric Membership Corporation Build. Major topics ofliscussion included:

e Review of 1st public workshop

e Presentation of the analysisudts of the Existing conditions

e Presentation of the analysis ritswf the No-Build conditions

e Presentation of the analysis results of the Intersection Improvements Alternative
e Presentation of the Superstreet, Eegsway, and Freeway Alternatives

Conceptual plans of the founprovement alternatives were presented and the Working
Committee offered comments on the designs.
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6.1.5

Steering Committee Meeting #3

The projects third Steering Committeeeting occurred on October 22, 2004 at the
Brunswick Electric Membership Corporation Build. Major topics ofliscussion included:

6.1.6

Review of 1st public workshop

Presentation of the analysisudts of the Existing conditions

Presentation of the analysis riéswf the No-Build conditions

Presentation of the analysis results of the Intersection Improvements Alternative
Presentation of the Superstreet, Eegsway, and Freeway Alternatives

Review of the Workig Committee’s comments

Steering Committee Meeting #4

The projects third Steering Conittee meeting occurred on Jurf® 2005 at the Brunswick
Electric Membership Corporation Buildindg/ajor topics ofdiscussion included:

6.2

2nd Public Workshop review

Summary of Conceptual Alternatives Report
Description of Phase Ill dbtudy — functional designs
Application of study results

Public Workshops

Two public workshops were held during Phasef lthe corridor study Prior to the public
workshops, a local officials meeting wasdelA description of both workshops can be
found below:

6.2.1

Public Workshop #1

The first local officials meeting and publiorkshop was held on May 25th, 2004 at Supply
Elementary School in Supply, North Carolina.
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The Local Officials Meeting was held betwe00 and 4:30 PM. Tables were used to
display the maps, newsletters, and handthaswould be shown at the Citizens
Informational Workshop. The PowerPoint metation given provided a summary of Phase |
of the Corridor Study and a preview of tleaening’s public workshop. The PowerPoint
presentation can be foundAppendix E.

The public workshop was held between 5:00 &9 PM. Seventy-six (76) persons from

the public signed in at the sign in table attdraded the meeting. The purpose of the meeting
was to present the results of Phase | of théysand to give the publ& chance to provide

input in developing alternatives to improvadgpreserve mobility along the US 17 corridor.

Aerial maps of the US 17 Corridor were digf@d at the meeting. Fease of citizen review,
the map was divided into five presentable segis Separate displayeas for each of the
five segments of the corridor were settafacilitate publianput on the corridor
characteristics and needs. Display boaeksiling the purpose adfie study, the study
process, and the major issues associatddproject development were also displayed
throughout the meeting area. A handout dieigilhis project information was also
distributed to meeting attendees. Copiethefmeeting handout and the items displayed are
provided inAppendix E.

A total of twenty-two (22) comment sheets wegeeived either at the meeting or via email,
fax, and mail.

The comment sheet contained three questiorspdses received to each of these questions
are provided below. The comment sheets werabered in order to track the comments
from the individual respondents.

1. If you could identify onedature that you would like for NCDOT to consider while
planning the proposed project, whabuld this be? (For exanglendangered species, storm
evacuation routes, not disrupting existinggidiorhoods, water quality protection, access to
local businesses, noise, etc.)

The majority of comments pertained to maintaining access to residences and businesses, not
disrupting existing neighborhoodmd keeping US 17 a highway. All of the comments are
listed below. The number in parenthesis meascthe ID on the actual inventoried comment
sheet.

e Safety entering and exiting from resmbes and businesses along the highway. (1)
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e The intersection of US 17 and N&11 is very dangerous. (2)

e Improving access to the highwayin nearby development. (3)

e Ease of traffic exiting and re-enteringhelp improve local business transactions. (4)

e Access to local businesses. (5)

e Not disrupting existing neighborhoodsdaaccess to local businesses. (6)

e Maintaining a free moving highway from Wiington to South Carolina border with
access to local roads (i.e., limit growth of businesses along US 17). (7)

e Access to local businesses and homes, cqatopéct, proximity ofproject to existing
buildings not acquired for the neetladditional right-of-way (8)

e Creation of more service roadsrasidential communities along US 17. (9)

e Keep the projects a super highway. (10)

e Not disrupting existing neighborhoods. (11)

e A traffic light is badly needed &@ountry Club Road and Route 179. (12)

e Not disrupting existing neighborhoods, acdeskcal businesses, storm evacuation
routes, water quality, and noise. (13)

e Please consider all of the options ywave listed in parentheses. (14)

e US 17 is the only route from Little RigeSC to Wilmington, NC. Any changes
and/or improvements to the roadway sldounkclude access roads on both sides of the
roadway to provide access to local reses and businesses. These access roads
should have very limited access to US 17rafic on the roadway will soar in the
years to come. (15)

e Bicycle and pedestrian trails. (16)

e Heavy use by trucks that do not obsespeed or noise restrictions. (17)

¢ Do not disrupt existing neighborhoods (underlined on survey). (18)

e Noise. (19)

e Congestion. (20)

e | am opposed to expanding US 17 near Carolina Shores. (21)

e Maintain the natural beauty of North Carolina by curbing development. (22)

2. Why do you think preserving ¢hfeature listed in Question 1 is important to the local
community?

The majority of comments pertained to keeping traffic away from local streets and safety
concerns. All of the comments are listed below. The number in parenthesis matches the ID
on the actual inventoried comment sheet.

e When have 400 entered a highway or steeet faced 70 mile per hour traffic? (1)
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e No. (3)

e Re-routing (US 17) will change the comxilen of the local economy — it will make it
better, not worse. (4)

e To help local business owners andniprove local, beach, historic and green
tourism. (5)

e Because the people living there did so to get away from interstate highways. (6)

e There are many developments, churches @l roads that people need to enter
from US 17. (7)

e US 17 is the major corridor in the coursind development along the corridor is
substantial. Controlling the access and bagdservice roads will disrupt all of these
businesses and homes. (8)

e Decrease accidents along US 17 as well asreetthe flow of traffic so motorists are
not constantly decelerating forsidents to exit off of US 17. (9)

e Keep traffic moving and off kcal roads and streets. (10)

e Safety! If traffic in existing neighborhoodsiixcreased, especially high speed traffic,
the safety within the neighborhoods woblel put at risk. Existing neighborhoods
along with the surrounding areas are foresteanged. Population increases tend to
lower the quality of life and eventdyalturn suburbs into cities. (11)

e Addressing the first two items [listed insponse to Question 1] will solve the other
problems listed. (13)

e We are mostly a bedroom community. Therestrhe several sid®ads off of SC 9
that can handle beach traffic without puttthgt traffic on us in North Carolina. We
already have several routes to oundveaches, which are bad enough. | sometimes
sit through two traffic lights in Little Rive What will you do when traffic backs up
into North Carolina? This will be unfair todlresidents who live here and need to get
around themselves. You needhik in terms of Venicdtaly with their 400 bridges
over the Big Canal. What do you do withfimbacked up over the two-lane bridge?
There are now six traffic lights in LittlRiver that back up traffic with limited
opportunities for left turns. We do not needd-and we do not want it. | see plenty of
cars from Michigan here already without arertroute. There havgeen accidents at
the intersection of US 17 and CountryulBIRoad almost every day since a traffic
signal was installed there. That means we hesgue and fire trucks all of the time.
We do not need South Carolina beaglffic coming through our community. (14)

e | believe that mentioned in the first answer will keep traffic moving better and more
safely. (15)

e We need more outdoor physical activity. (16)
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e This area is a senior citizen commuratyd reducing the noise and speeds of heavy
trucks would be grely appreciated. (17)

e To keep this area a residentiahg® — noise is a big factor. (19)

e The secondary roads are already overcrowded during the summer. They cannot take
any more traffic. (20)

e We do not need increased traffic, fpauslarly high-speed traffic. (21)

e Curbing development addresses alleikamples listed in Question 1. (22)

3. l also wish to comment on or inquirbaut the following aspestof this project:

The majority of comments pertained tovimgy an interstate onew location, specific
intersection concerns, or keepimgffic off of US 17. All of the comments are listed below.
The number in parenthesis matches thehhe actual inventoried comment sheet.

e This new interstate needs to be on newatimn that allows for people to enter and
exit the roadway exclusively thugh the use of off ramps. It is ridiculous to turn a
county road into an terstate facility. (1)

e Many people avoid the NC 2118 17 intersection by takg Stone Chimney Road
SE, which serves as a cutoff betweenttin@. This creates a bottleneck now for
traffic at NC 211. Help with this inteestion now would be appreciated. Actually,
there is a large volume of traffic from difrections at this intersection. — HELP! (4)

e | would like to see the I-7dnd NC 211 intersection left and expanded where it is
presently located in Supply atite stop light left where it iat the intersection of US
17 and Main Street in Shallotte (18 Business). Please send me a map. (5)

e After the workshop for Carolina Bays Parkglavas able to receive a copy of the
aerial photo. Is it possible teceive copies of the fiuvmaps from tonight? From the
South Carolina State line to at least US7B4ost if the traffic seems to come from
Myrtle Beach. What happens to traffic couritslyrtle Beach getsnterstate access to
the Ohio River? (6)

e 1. Please put me on your mailing list. 2. | do not think that US 17 should be made into
Interstate 74. That roaticuld parallel US 17 furtherlind. 3. Closing center island
curb cuts is a good idea and should inceesefety. 4. Consider more overpasses
instead of traffic lights. (7)

e If this corridor is to be built, why builthe northern loop from US 421 to US 17 at
NC 87? The money for this project would lbetter spent to roatthe traffic down US
421, improve the causeway access across the ard then used for the development
of this corridor. This woul represent less of an impaatboth the human and natural
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environments. It poses a question why theld®By-Pass to tie in at NC 87 was not
shown in some manner such as dashed lines or something to indicate something was
planned. (8)

e Will there be deceleration lanes to assistorists with turning off of US 17 to
residential communities rather than having to take the chance of being rear-ended by
a vehicle going more than 55 miles per hihat cannot stop fdear of creating a
major/multiple car accident. (9)

e We would like to see bridges and ovespas used with no traffic signals and no
advertisements. (10)

e | would like very much to know wdt the proposed project is. (11)

e The biggest problem | see is speed. A pb&te mph speed limit means traffic at 65
mph or more. If you want to go with a é%ph design speed then you would have to
design the roadway like they did SC 31 oug Carolina. | have traveled that road
and even then | have to go 75 mph to keep from getting run off the road. | have lived
at this address since 1985,avhUS 17 was still a two-lane highway, and have seen a
lot of changes over the past 20 years$.ciin help just ask. Good luck. (13)

e IfUS 17 isto be a corridor, make roadwnaossings grade separated and build access
roads parallel to US 17. This would cut down on the number of needed overpasses.
(16)

e | would like to mention a condition at #2 ®aCountry Club Road. Cars and trucks
use this gate to make U-turns to return to NC 179 or US 17 and have caused damage
to my driveway and the roadway in frasftmy driveway. Water now collects there
and the standing water could cause a hewdttard. | would like very much of you
could send a roadway inspector to seecbigdition. Road signs providing better
directions for drivers may aldtelp with the problem. Please get back to me and help
in anyway possible. (17)

e The new I-74 route should be separateftUS 17 from the SC State line to
Whiteville, NC by the short distance possible. (18)

e | strongly feel that a wall should beilidbetween US 17 and the Carolina Shores
neighborhood. I live on NorthweBrive, which runs parallel to US 17. The noise
level could be greatly deiced by adding a wall along US 17 and Northwest Drive.
This would also preserve the wildlife andes from traffic related pollutants. (19)

e What is the study for and how willlielp reduce local traffic? (20)

e Stormwater runoff should be a priority nmatter where the corridas built. (21)

e Do not turn the Brunswick County section$ 17 into another Myrtle Beach. As a
former resident of New Jersey | hawes the result of poor or no planning. (22)
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6.2.2 Public Workshop #2

The second local officials meeting and public workshop was held on November 18, 2004 at
the Brunswick County Government Centn Bolivia, North Carolina.

The Local Officials meeting was heldtiseen 3:00 and 4:00 PM. A PowerPoint
presentation was held, followed by a questioth amswer session. The question and answer
session was a chance for local officials toceatomments and have questions answered by
the study team. A copy of the PowerPoint préation was given to ¢hlocal officials in
attendance. The PowerPopresentation can be foundAppendix F. Questions and issues
raised at the Local Officialsieeting include the following:

Concerned about confusing senior citizens whthSuperstreet Alternae. How would that
be handled?
Signing would be a key element to the design. Public involvement would be used to
inform citizens about the design.

Would lots of truck trafficeduce the efficiency of the Superstreet Alternative?
The Superstreet Alternative is designed to accommodate trucks turning, but lots of
truck traffic would slow traffic. Forecasted truck traffic is considered in the design.

Will the land use change in the area oncestilected alternative is built? Will land use
around the interchanges or intetts@ts become more commercial?
Frontage roads used in the long-term alternatives would help protect interchange
development along US 17. Ultimately, changes in land use will depend on zoning and
coordinating with local officials. Commercial development will be more likely
around high traffic areas such as interchanges.

How will this project be funded in NCDOT Bransportation Improvenm¢ Program (TIP)?
Currently, there is no funding for this project. Both a short-term and a long-term
alternative will be chosen for this project. The short-term alternative would provide
relatively inexpensive improvements to US 17, and the long-term alternative could be
built in parts as needed and as funding becomes available.

Is there enough existing right of way for service roads?
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No. Additional right of way would be purchased for the construction of service
roads.

Can service roads be built now for a future freeway?
Because no current funding is available for this project, right of way cannot be
purchased now to build service roads for a future project.

Will the final corridor study report detail inections and recommeriatans based on future
traffic volumes?
Yes, and NCDOT wants input from officials and the public on the alternatives.

The public workshop was held between 4:00 @90 PM. One hundred (100) persons from
the public signed in at the sign in table attdraded the meeting. The purpose of the meeting
was to present the conceptual alternativesamésr analysis and to ask the public for input
on these alternatives.

The maps on display at the workshop showedUS 17 corridor on large-scale aerial
photographs. Because of their size, the maps dieided into five sections. A set of maps
was displayed for each of the faaiternatives that were developed for the US 17 corridor:
Intersection Improvements Alterma, Superstreet Alternative, Expressway Alternative, and
Freeway Alternative. Maps of the two sthitearm improvement alternatives (Intersection
Improvements Alternative and Superstreet Aliirre) were displayed on one side of the
cafeteria and maps tie two long-term improvement altatives (Expressay Alternative

and Freeway Alternative) were displayauthe opposite side of the cafeteria.

A computer station was set up at the meetingrtavide citizens with a close-up look at the
designs. NCDOT representatives were avadlabl assist citizens who wanted to use the
computer to look closely at specifimcations within the study area.

An animated movie of the Superstreet altéweawas projected on a screen. The movie was
generated by the VISSIM software program ara$ set up to continuously play during the
meeting. It was explained tatizens that the moeishowed a sample intersection along US
17 and provided an example of how Bgperstreet Alternative would operate.

Copies of the meeting handout and the items displayed are providegéendix F.
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A total of nineteen (19) commes (including one resolution) weereceived either at the
meeting or via email, fax, and mail. The comnahget listed the four alternatives that were

on display at the meeting:

e Intersection Improvemengslternative (short-term)

e Superstreet Alternative (short-term)
e Expressway Alternative (long-term)
e Freeway Alternative (long-term)

Table 6-1 provides a summary of those commehtst indicated a preference for an

alternative.

Table 6-1: Alternative Preferences

Alternatives

Individuals Supporting Alternative

Intersection Improvements (short-term)

4

Superstreet (short-term)

Expressway (long-term)

Freeway (long-term)

Any short-term alternative

Any long-term alternative

4
0
3
0
3

Other suggestions made by commentors

Relocation of US 17

Expressway north of US 17

Citizens were asked to comment on any or alhefalternatives. Below is a summary of the

comments received.

e Found all but the long-term &eway Alternative to be dgerous in the end. Feels
US 17 is dangerous and is getting worsergway. Says everyone who travels US 17
knows how dangerous the speed is. (1)

o All alternatives were presented extremely well. One concern was outside the elected
officials presentation, he ditbt see any definitions forghalternatives. Prefers the
short-term Superstreet Alteative. Says it seems do-able and could be expanded to a
freeway with the anticipated I-74 attte Cape Fear Skyway projects. (2)
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e For the Expressway and Freeway Alternegirecommends one large intersection at
Supply to accommodate access to US 17, I-74, NC 211 and Stone Chimney Road
instead of the major intersection propdsat Mt. Pisgah Church Road. (3)

e Feels that the Expressway and FreewlgrAatives are the only options due to
current growth rates and patterns. Sagenswick County needs a long-term solution
to its traffic problems and that a short-testternative is a waste of time. Intersection
improvements are too short-term, will rabtange anything, and may make problems
worse. Feels the Superstreet Alternativiatisresting, but isonfusing and will be
slow-moving. (4)

¢ Needs a map to show where MacaBor 87 North will enter US 17. (5)

e Thinks the intersection$ieuld be improved right awand that current landowners
should be able to use their land for whas icurrently zoned for. Wants to be sent
any new CDs of maps. (6)

e Thinks the Superstreet Alternative is a vi@yjuickly alleviate traffic problems and
accidents. (7)

e Encourages the most permanent solution, éviers the mosiexpensive. Wants
NCDOT to carefully consider the intersextiof US 17 and Old Shallotte Road. Says
many children are taken to Union Element8chool down Main Street in Shallotte,
which becomes Old Shallotte Road. Soméhdf traffic turnswest (or south) on
US 17 and some crosses US 17. Impedingeeiilhil be dangerous for residents. (8)

e Prefers the Freeway Alternative. It ispgloing to cost the taxpayers more money to
acquire property and access for the altewea. However, feels that government will
select a band-aid approach. He member of the Brunswick County Planning
Board and says feel free to contact him. (9)

e Prefers the Intersection Improvements amdShperstreet Alternatives. Feels the
quickest alternative is the best. (10)

e Prefers the Michigan leturn (Superstreet) Alteative with adding freeway
interchanges as needed. Feels none ofdladequate for land area if growth
continues. (11)

e Feels the two short-term altetives are a waste of tarand money. Thinks NCDOT
should build a long-term alteative, improving high traffic areas first. Says to go
ahead and build the interchanges and ladanect these points as needed. “The road
from US 74-76-NC 133-Village Road interchange to Wilmington needs to be
improved now. The merging traffic createstap situation on the mainline almost
every morning and afternoon at peak houks. additional lane on the outside would
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create a merge lane two miles lomglavould improve traffic flow in both
directions.” (12)

e Superstreet Alternative appears to berttust feasible. It allows for quicker
development and provides ability to phaseyecessary improvements such as traffic
signals as needed in the future, whiclly be more advantageous for potential
business developments and/or improvemeSigperstreet Alternative has less impact
upon property adjacent to the US 17 Corridlous fewer right of way issues and
relocations (including himself)Would like to be sent a copy of the design for each
alternative. His property is on Shégtear the Randolphville Road. N.E.
intersection. (13)

e Recommends that a traffic light be instelkg the intersection of Ocean Isle Beach
Road and US 17. Does not believe the Miahigurn lanes woultde effective. The
future phases proposed would destroy her famnoh business. Feels it would be more
practical to build a new thoroughfare rumgiparallel and inland of US 17. (14)

e Prefers the Intersection Improvements Altéirea Feels the other three alternatives
are over kill and a waste of money. ks the Carolina Bays Highway should be
extended from the SC border to Wilmington. Feels there is too much political
emphasis being applied to this project. (15)

e The short-term alternatives will not mebé growth needs in Brunswick County.
Recommends the following short-term improvements:

-Need acceleration lanes at every major intersection

-Need acceleration and deceleration lanes at every major business

-Need sound strips in pavement at evatgrsection on primary and secondary roads
-All stoplights at intersctions should have left turrgsials on primary and secondary
roads.

e Recommends the following long-term improvements
-Need an acceleration and deceleraléore at every driveway on US 17 in
Brunswick County
-Build an expressway 2 to 4 miles noahUS 17 that has @osed access except at
major intersections. The expresswhgpud start at NC 211 and intersect with
Interstate 31 in @th Carolina. (16)

e Is concerned about the high ISO Class Ratinpe Grissittown Fire Department in
Ocean Ridge. Residents of Ocean Ridge Hees working with the Grissittown Fire
Department to lower their ISO ClasstiRg, which would lower property insurance
premiums. Feels having an interstalleng US 17 roadbed will negatively affect
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property owners in the fire glrict. The interstate negdo be moved further west.
17)

e Suggests the use of interchanges withiserroads [Freeway Alternative] as the
appropriate measures for US 17 near Maign@leens. *Mr. Grimsley’s comment
was not available. His comment regagliJS 17 was taken from a letter responding
to Mr. Grimsley from Lanny T. Wilson.* (18)

e This was a resolution opposing the desigmatf US Highway 17 as a Superstreet,
Freeway, or Expressway through Brunswibunty from the Business Alliance for a
Sound Economy (BASE). (19)
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7 Conceptual Alternatives

Recommendations

Phase Il of the US 17 Corridor Study develdpwo alternatives further by developing
functional designs. During Phase Il of thedst, three alternativesere analyzed: the
Intersection Improvements Alternative, theperstreet Alternative, and the Freeway
Alternative.

Throughout the study, the need for a relativagple to construct and less expensive
solution for mitigating current and projedt&affic congestion was identified. As
development progresses along thaidor and traffic conditions deriorate, thisalternative
could be implemented in a series of smpadljects. The Intersection Improvements and
Superstreet Alternativdsth are alternatives that fall into this category.

Both of these alternatives show similar traHitalysis results althoughettirue benefit of the
traffic progression possible withdtSuperstreet Alternative coutdt be simulated to it’s full
potential due to software limitations. Becausthlkaternatives requireery little right of

way, these alternatives could easily be constdimn a series of safler projects as funding
becomes available or as development wasranprovements. Opportunities for funding

may also become available as developers look for ways to mitigate traffic congestion caused
by new development construction. The Sujpees Alternative costs approximately $25
million more than improving the existing intersections along US 17. The main reasons for
the difference in costs is therger area of resurfacing, madetailed signing, and increased
amount of traffic signals required for the Stgireet Alternative. At the second public
workshop, the Superstreet Alternative wadl wexeived by the public and many comments
received supported thaternative due to thpotential for improvettaffic progression along
the corridor and the elimination of potentiahdarous left turns. In addition, many existing
median break location can be eliminated wiith Superstreet Alternative due to the provision
of the numerous u-turn locations. The pragbmedian closure list can be foundriable 7-

1. After performing a detailed traffic analysind developing conceptual designs it was
recommended that the Superstr&iternative be further devaped with functional designs.

It was recommended that the Freeway Alternative be further developed in Phase Ill because
this alternative was identified as the wisifor the US 17 corridor by NCDOT's Strategic
Corridors Initiative (se€ection 1.1). Because funding is not currently available for the
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Table 7-1: Existing Median Break Closure Locations (Superstreet Alternative)

Station Description
73+00 North of Calabash Road

198+00 North of S. Middleton Drive

242+00 North of Thomasboro Road/Pea Landing Road
267+00 North of Shamrock Drive

304+00 North of Leach Trail

358+00 North of Frink Way

436+00 North of Ocean Ridge Parkway
535+00 North of McLamb Court

570+00 North of Ocean Isle Beach Road
582+00 North of Ocean Isle Beach Road

605+00 or 615+00 North of Ocean Isle Beach Road

955+00 North of Lula Trail

1005+00 North of Cumbee Road
1032+00 North of Cumbee Road
1230+00 North of Benton Road
1655+00 North of Old Ocean Highway
1706+00 North of Forest Lawn Lane
1726+00 North of Prong Branch Trail
1774+00 North of Bull Swamp Connection
1815+00 North of Northern Tralil
1850+00 North of Victoria Boulevard
1895+00 North of George Il Highway
1907+00 North of George Il Highway

1981+00 or 2000+00 | North of Zion Church Road

2064+00 North of Sloan Road/Maco Road
2097+00 North of Bridle Way
2190+00 North of Lanvale Road
2216+00 North of Lanvale Road
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construction of any alternatives and no tiatid¢ has been set for the improvements,
preservation of right of way along the corrigord at potential interchge locations will be
essential. By further developing this alternatigletailed right of way requirements could be
identified and used by the NCDOT for usedatermining development characteristics such
as access locations and setback distances.

If the Freeway Alternative remains as the vidienthe corridor, a period would exist as the
corridor transitions from an arterial to a freeway facility. Like the Intersection Improvements
and Superstreet Alternative, the Freeway Altereatiould be built in a sies of projects that
would construct interchanges, mainline segisiesnd frontage roads. Developer funding

may also become available as larger ptsjbecome a part of the Brunswick County
development trend. Interchange locations ddad constructed astersections fail and

become congested or where safety problems exist. In the second public workshop, the
scenario where US 17 included interchanges at major cross streets but still allowed at grade
intersections at minor cross streets was ptesess the Expresswaternative. Under the
Expressway Alternative, all at-grade intetgmts would be stopantrolled and no traffic

signals would exist along the corridor.

Table 7-2 shows the total volume projected to pass through each intersection during both
peak hours and a ranking of the busiestrggetions along #hcorridor by the year 2030.
Each intersection was ranked for congestiased on total volumes passing through the
intersection. The busiest ten intersectiorshaghlighted, these are the intersections that
would warrant grade separation firsased on traffic volumes alone.
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Table 7-2: Year 2030 Intersection Volumes

Total\l/ntlersectlon Cross Street Volume
Cross Street olume Rank
AM Peak | PM Peak AM Peak PM Peak

Hour Hour Hour Hour
SR 1300 (Calabash Rd.) & SR 1168 4180 4300 500 240 21
(Country Club Rd.)
SR 1167 (Persimmon Rd.) 3700 3700 120 180 33
SR 1302 (Shingletree Rd.) 3560 3560 30 40 34
SR 1303 (Hickman Rd.) 3830 3830 310 200 31
SR 1304 (Pea Landing Rd.) & SR
1165 (Thomasboro Rd.) 4240 4240 490 520 21
SR 1317 (Green Bay Rd.) 4290 4290 60 60 20
SR 1318 (Mintz Cemetery Rd.) 4240 4240 30 20 21
SR 1319 (Union School Rd.) 4470 4470 230 150 19

SR 1270 (Sherrow Estates St.) 4910 4910 220 150 15

SR 1131 (Cumbee Rd.) 4610 4610 50 30 18
SR 1344 (Sellers Rd) & SR 1130 5100 5100 540 370 10
(Mt. Pisgah Rd.)
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Total\l/ntlersectlon Cross Street Volume
Cross Street olume Rank
AM Peak | PM Peak | AM Peak | PM Peak
Hour Hour Hour Hour
SR 1115 (Stone Chimney Rd.) 3950 3950 240 160 29
SR 1502 (Benton Rd.) 3990 3990 140 220 27
US 17 Business (Old Ocean Hwy.) 3760 3760 330 480 32
SR 1401 (Galloway Rd. West) 3050 3050 50 30 37
SR 1402 (Randolphville Rd.) 3120 3120 160 110 35
SR 1401 (Galloway Rd. East) 3840 3840 590 850 30
US 17 Business (Old Ocean Hwy.) 4140 4140 390 580 25
South Lewis Ln. & SR 1514 (Mill 4150 4150 140 100 24
Creek Rd.)
SR 1407 (Bell Swamp Connector) 4000 4000 60 40 26
SR 1406 (Bell Swamp Rd.) 3980 3980 50 30 28
George Il Highway 4960 4960 670 450 12
SR 1701 (Zion Church Rd. West) 4940 4940 100 70 13
SR 1701 (Zion Church Rd. East) 4850 4850 50 30 16
SR 1414 (Goodman Rd.) & SR
1461 (Hewett-Burton Rd.) 3100 3100 170 130 36
Carol Lynne Dr. & SR 1533 (Kay
Todd Rd) 4940 4940 1560 1050 13
SR. 1438 (Lanvale Rd.) & Westgate 4650 4650 920 1290 17
Office Complex
SR 1551 (Blackwell Rd.) 2940 2940 220 140 38
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Table 7-3 shows the crash data for existingrailized intersections and unsignalized
intersections along the US 17rddor averaging at leastctash per year. The data
represents a three year period between 20012003. For each intersection, the current
traffic control, and the expected traffic canitfor each alternatives listed. The ten
intersections with the most crashes are lghiéd. Each intersection was ranked based on
the number of crashes ocdag per location. The ranking based solely on crashes
occurring at each intersection. It is not presentation of how dangerous each intersection
is. This is typically calculated by developiag crash rate using the number of crashes and
traffic volumes travelinghrough the intersection.

Figure 7-1 identifies intersection locations tappear on the top 10agh list and the top 10
volume list. Those intersections are:

e NC904

e US 17 Buisiness South (Shallotte)

e US 17 Business North (Shallotte)

e Sellers Road / Mt. Pisgah Road

e NCZ211
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Table 7-3: 3-Year Intersection Crash History

Signalized
Under Signalized
Signalized Intersection Under Interchange
Total Number of Under Existing Improvements Superstreet Under Freeway
Cross Street Crashes Rank Conditions? Alternative? Alternative? Alternative?

SR 1357 (Smith Ave.) 11 9 No Yes Yes No
SR 1136 (Red Bug Rd.) 8 11 No Yes Yes No
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Signalized

Under Signalized
Signalized Intersection Under Interchange
Total Number of Under Existing Improvements Superstreet Under Freeway
Cross Street Crashes Rank Conditions? Alternative? Alternative? Alternative?
SR 1502 (Benton Rd.) 5 15 Yes Yes Yes No
US 17 Business (Old Ocean Hwy.) 8 11 No Yes Yes Yes
SR 1402 (Randolphville Rd.) 3 20 No No Yes Yes
South Lewis Ln. & SR 1514 (Mill
Creek Rd.) 3 20 No No Yes No
SR 1410 (G Hill Rd.) & SR 1521
(Green Hill Rd.) 8 11 No Yes Yes Yes
(Governor’'s Rd.)
SR 1412 (Old Town Creek Rd.) & SR
. 7 14 No
1522 (Snowfield Rd.
( ) Yes Yes Yes
NC 87 (Maco Rd. Sloan Rd.) 5 15 No
SR 1414 (Goodman Rd.) & SR 1461
2 N N Y N
(Hewett-Burton Rd.) 3 0 ° ° es °
SR 1438 (L le Rd.) & Westgat
1438 (Lanvale Rd.) & Westgate 5 15 No Yes Yes Yes
Office Complex
SR 1551 (Blackwell Rd.) 3 20 No Yes No No
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Figure 7-1: Intersection Crash and Volume Location Summary
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8 Functional Designs

8.1 Design Results

Upon the completion, review, and approval & tdonceptual designs by the project Steering
Committee, two preferred alternatives werestd for further devepment in Phase I11 of
the study, the Superstreiiternative and Freeway Alternagv During the functional design
process, the following items were addressegr@ater detail in orado provide a better
assessment of the impacts that caeygected with thse alternatives:

e Refined the mainline horizontal alignmentudize the majority of existing pavement
along US 17

e Modified ramp and loop horizontalignments to minimize impacts

e Adjusted ramp horizontal alignmentsednsure vertical grades meet minimum
standards

e Altered service road locations to minimize impacts and provide access to as many
properties as feasible

e And adapted designs to known future developments

The completed functional designs (color 208’ scale plots) for the Superstreet and
Freeway Alternatives were provided to theINQT, along with this report. The functional
designs can also be foundAppendix G of this report.

8.2 Construction Staging Plans

Construction staging concepts for the Superstied Freeway Alternatives are very different
in nature. However, the following basiriteria apply to each concept:

e Maintenance of intersection traffic duringnstruction of the proposed improvements
should be maintained

e Two-lane, two-way traffic should be maimad at all times during peak traffic
periods

e Temporary lane closures shouldlimited to non-peak traffic periods
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e And to provide increased safety duriting peak seasonal periods by allowing the
majority of the construction to be completed during the spring and fall months (if
possible) when school is in session.

Employing this basic criterion, construction stagconcepts were developed to ensure that
the proposed improvements are construciNiide safely maintaining traffic.

8.2.1 Superstreet Alternative Staging Plan

Due to the length of the US 17 corridor ahd unique characteristics of each Superstreet
Alternative intersection, a gera construction staging plamas developed for a typical
Superstreet section. This staging plan wapply to the majoritpf the Superstreet
improvements.Figure 8-1 shows the construction staging plan for a typical Superstreet
section.

8.2.2 Freeway Alternative Staging Plan
Construction staging plans wegenerated for each interchange developed for the Freeway

Alternative. Figures 8-1 through 8-16 show the construction staging plans for each
interchange.
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