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1. Introduction

The Conceptual Alternatives Technical Report presents the development of conceptual alternatives,
including alternative alignments and transit vehicle technologies, the conceptual alternative screening
criteria, and the process used to identify the alternatives that meet the project’s Purpose and Need and
should be advanced for further consideration. The report begins with a summary of previous planning
efforts because these studies include information applicable to the development of conceptual
alternatives. It then details the performance of each alternative with respect to the established criteria
and concludes with the recommendation of an alternative to be carried forward for detailed evaluation.
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2. Planning Context

Planning for a regional fixed-guideway system in the Durham-Wake Corridor began over a decade ago.
Efforts to integrate land use and transportation planning for the Region have evolved during that time
with the evaluation and recommendation of various alternatives for a regional rail system. In particular,
four major efforts have been conducted that will inform the definition of conceptual alternatives in the
AA process: the Triangle Fixed Guideway Study completed in 1995, the planning and design for the
Phase | Regional Rail Project completed in 2007, the North Carolina Railroad Company (NCRR) Shared
Corridor Commuter Rail Capacity Study completed in 2008, and the Triangle Regional Transit Program
Transitional Analysis completed in 2010. This section summarizes each study and presents findings most
relevant to the Definition of Alternatives presented in Chapter 4.

The Triangle Transit Authority (since renamed Triangle Transit) initiated the Triangle Fixed Guideway
Study to develop consensus within the Greater Triangle community concerning the desirability,
feasibility and location of a fixed-guideway transit system. The study was completed in three phases and
the following summary describes the definition and evaluation of fixed-guideway alternatives as well as
the recommendations from the Triangle Fixed Guideway Study Phase Il Report.

The report examined land use and growth trends in the Region and evaluated three modal and
alignment alternatives for regional transit, including Alternative A: Light Rail Transit (LRT), Alternative B:
Regional Rail, and Alternative C: Busway/High Occupancy Vehicle (HOV) Lanes.

LRT and Regional Rail alignment alternatives were evaluated for a corridor that stretched from
downtown Chapel Hill to Durant Road in Northeast Raleigh. For the purposes of evaluating rail
alternatives, Alternatives A (LRT) and B (Regional Rail) were divided into three segments: the Western,
Central, and Eastern Corridors.

Under Alternative A, the 13.0-mile Western Corridor ran between Downtown Chapel Hill and Duke
University/Medical Center. LRT would operate on new track for most of Alternative A and on existing
streets at each end. The Central Corridor connected downtown Durham (Duke University/Medical
Center) and downtown Raleigh (Fayetteville Mall), traversing Research Triangle Park, Raleigh-Durham
International Airport, Morrisville, and Cary. LRT would utilize a combination of new track in the existing
NCRR right-of-way and new track on existing streets along the 26.7-mile segment. The Eastern Corridor
ran between the Fayetteville Mall in downtown Raleigh and Durant Road in Northeast Raleigh covering a
distance of 9.8 miles. LRT would operate on new tracks on Wilmington and Salisbury Streets in
downtown Raleigh and utilize a combination of new and existing tracks within the CSX Transportation
(CSX) corridor.

Under Alternative B, Regional Rail was defined as self-propelled, diesel-powered articulated rail vehicles.
Regional Rail would operate primarily on existing rail lines, except in downtown Chapel Hill/Carrboro,
where the technology would operate on new track constructed in-street. The 18.0-mile Western
Corridor connected downtown Chapel Hill and Duke University/Medical Center using the State
University Railroad right-of-way, located west of Durham and north of Chapel Hill, and the NCRR/Norfolk
Southern (NS) corridor. The 27.7-mile Central Corridor spanned downtown Durham (Duke
University/Medical Center) to downtown Raleigh within the NCRR corridor. Options considered within
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the rail corridor were joint use of existing freight tracks or construction of separate tracks. The Eastern
Corridor was proposed to extend 9.7 miles from downtown Raleigh to Durant Road in Northeast Raleigh
in the NCRR/NS and CSX rail corridors using existing tracks.

Figure 2-1 illustrates Alternative A and Figure 2-2 illustrates Alternative B.

Alternative C, as shown in Figure 2-3, would use primarily existing and planned freeway corridors and
consist of a network of lanes or roads reserved for exclusive use by buses and/or HOV lanes. Six routes
were considered as potential candidates for busway/HOV lanes:

1.

5.

6.

US 15-501 between Chapel Hill and Durham;

I-40/NCRR railroad corridor between Chapel Hill (15-501) and downtown Raleigh, with a Wade
Avenue alignment option between 1-40 and the Beltline;

The North and West Wake Expressway (I-540) between northeast Raleigh and southwest Wake
County;

The CSX railroad corridor between northeast Raleigh and downtown Raleigh;
The Beltline/US 1/64 between north Raleigh and southwest Wake County (Apex); and

I-85 between Durham west (US 15-501 Bypass) and Durham east (US 70).

Within these routes, four types of busway/HOV facilities were examined:

A barrier-separated facility in its own right-of-way;

A barrier-separated facility in a railroad right-of-way;

A barrier-separated facility in an existing roadway right-of-way; and

Non-separated lanes on a freeway or highway (typically the inside lanes with pavement
markings and signs to indicate that use is restricted to HOVs).

Figure 2-3 illustrates Alternative C.
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The three fixed-guideway alternatives were evaluated using a number of criteria, including the
following:

= Land use impacts (open space land conserved, impacts to community identity, and compatibility
with local plans);

= Capital and operation and maintenance (O&M) costs;

= Transportation impacts (transit ridership, guideway utilization, HOV usage, transit accessibility,
congestion reduction, and travel time);

= Environmental fatal flaws; and

= Economic reasonableness (residential and non-residential marketability, financial feasibility, and
fiscal impacts).

Appendix A provides a summary of evaluation results.

Based on the results of the alternatives evaluation and public input, the Triangle Fixed Guideway Study
Phase Ill Report recommended implementation of a regional rail system using Diesel Multiple Units
(DMUs, which are self-propelled passenger rail vehicles) from Duke University/Downtown Durham
through Downtown Raleigh on the NCRR corridor to North Raleigh on the CSX rail corridor. While
ridership projections for the LRT Alternative were higher than those for the Regional Rail Alternative,
this was attributed to higher frequency rail service and more stations. The implementation cost for the
Regional Rail Alternative was anticipated to be less than the cost of the LRT Alternative primarily
because of electrification requirements and the acquisition of new right-of-way which was likely to be a
very lengthy and potentially contentious process. Based on these key issues and other compelling
factors, the Regional Rail Alternative was recommended as the preferred alternative for early
implementation. The Report also recommended further study of LRT service in the corridor between
Durham and Chapel Hill, as portrayed in Alternative A.

The evaluation of busway/HOV lanes had “mixed results.” While ridership for busways was projected to
be lower per mile than for both of the rail options, the cost of building busways in highway corridors (or
retrofitting highways) was found to be relatively high. The study also showed that although the
busway/HOV Alternative would not be as effective at shaping development patterns as either of the rail
alternatives, implementation of HOV lanes (shared with buses) on several sections of the Region’s
highway system was warranted. The Report therefore concluded that HOV lanes should be part of the
development of the overall rail transit system for the Region.

Following completion of the Triangle Fixed Guideway Study report, a composite alternative was further
refined and developed with input from the public and local governments. The alternative combined
preferred elements of Alternatives A, B, and C from the Triangle Fixed Guideway Study Phase Il Report
and proposed a three-phased implementation of projects.

Phase | includes:
= Regional rail using DMUs from Duke University/Downtown Durham to Downtown Raleigh in the
NCRR corridor and onto North Raleigh in the CSX rail corridor;
= Major Investment Study (MIS) between Chapel Hill and Durham (US 15-501 MIS);
=  Study of a rail corridor extension to the airport;
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= Bus service expansion (express and expanded regional bus service; local, shuttle and feeder
buses including links to the regional rail stations; pedestrian and bicycle access);

= Study of HOV lanes with CAMPO, DCHC-MPO, and the North Carolina Department of
Transportation (NCDOT); and

=  Rail corridor preservation.

Phase Il includes:

= Fixed-guideway transit service (as determined in the US-15-501 MIS) between Chapel Hill and
Durham;

= An airport connector, constructed to coincide with the RDU people mover system, based on
study recommendations and funding availability (Airport Rail Link Study);

= Extension of regional rail service further north (beyond the initial North Raleigh terminus);

= HOV lane analysis and implemented with the CAMPO, DCHC-MPO, and NCDOT; and

= Additional bus service expansion.

Long-term plans include:
= Examination of rail service to smaller municipalities and outlying neighborhoods and other
transit improvements.

The findings and recommendations of the Triangle Fixed Guideway Study Phase Ill Report formed the
basis of the Regional Transit Plan for the Triangle, which was adopted by the Triangle Transit Board of
Trustees in 1995 and incorporated into elements of the long range transportation plans of the DCHC-
MPO and CAMPO in 1996 and 1997, respectively.

Triangle Transit began the Draft/Final Environmental Impact Statement (DEIS/FEIS) process for the
Phase | Regional Rail Project in 1998. The proposed 35-mile, 16 station service extended from western
Durham through downtown Durham to RTP, Morrisville, Cary, and downtown Raleigh in the NCRR right-
of-way and then continued north on the CSX railroad corridor terminating in North Raleigh. The
DEIS/FEIS considered a No-Build Alternative, TSM Alternative, and four Build Alternatives that primarily
used existing railroad right-of-way, including:

=  Alow-cost, one-track alternative utilizing a combination of existing and new track along an initial
segment of the corridor;

= A one-track alternative that would provide for increased track spacing and new track along the
full length of the corridor;

= A two-track alternative also with increased track spacing and new track along the full length of
the corridor; and

= An alignment alternative developed by the NCDOT Rail Division in coordination with Triangle
Transit that would provide for two-track Regional Rail service, and the potential for a separate
two-track freight and intercity passenger service at the highest possible speed within the
existing right-of-way.

The Locally Preferred Alternative (LPA) was selected by Triangle Transit’s Board of Trustees based on:

= The findings of the DEIS;
= Input from federal, state, and local governments as well as business and community groups;
= Consideration of the DEIS review comments; and
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LPA is a federal term for
the alighment, technology,
and stations selected for a
proposed major capital
transit investment at the
conclusion of an AA or EIS

= Several additional station and trackwork location studies
conducted in response to DEIS review comments.

The LPA generally was a combination of the two-track alternatives of
the DEIS. In addition to a terminus at Spring Forest Road, the FEIS also
evaluated two additional eastern termini options: Northeast Regional
Center and Durant Road. The final termini recommendation was Duke procgss. The LFTA o
Medical Center in Durham and Spring Forest Road in Raleigh. Figure 2- described in tl:ns SR 5
4 depicts the LPA. from the previous

Regional Rail project and is
As the regional rail project advanced through the EIS process the different from the LPA to
Federal Railroad Administration (FRA) confirmed that, as had been be developed at the end
anticipated in the earlier studies, passenger rail vehicles operating of this AA.
between Durham and Raleigh within the NCRR and CSX corridors
would be required to comply with FRA standards for crashworthiness. While FRA compliant DMUs could
be acquired, LRT vehicles are not built to meet these FRA standards. The preferred alternative identified
in the FEIS, which was completed in 2002, therefore consisted of a 35-mile, 16 station project using
DMUs operating on an exclusive double track system within the NCRR and CSX corridors.

Final design for the Regional Rail project began in 2003 following the issuance of the Record of Decision
in the same year. In 2006, the Regional Rail project was withdrawn from the FTA New Starts funding
process because of major increases in the cost of construction materials, changes in federal regulations,
and inadequate local funding mechanisms.

In 2007 the Special Transit Advisory Commission (STAC) was appointed by CAMPO and the DCHC-MPQO
to assist in the development of a new plan for a regional transit system, recommend major transit
investments, and identify implementation strategies. The Commission’s final report, which was
presented in May 2008, suggested significant expansion of the Region’s bus network, LRT service
between Chapel Hill and Durham, and DMU service on the NCRR corridor from Duke University in
western Durham through Downtown Raleigh and onto North Raleigh via the CSX rail corridor.

From the STAC’s recommendations, CAMPO and DCHC-MPO developed a joint 2035 Long Range
Transportation Plan (2035 LRTP), which was adopted in April 2009. The Transit Element of the 2035
LRTP included significant expansion of the Region’s bus network and LRT service between Chapel Hill,
Durham, RTP, Morrisville, Cary, and Raleigh. It also recommended commuter rail service from Clayton in
Johnston County through downtown Raleigh to Wake Forest. In subsequent deliberations the MPOs
determined that consideration should be given to commuter rail service from downtown Raleigh to west
Durham due to need to connect the two urban centers and the nature of the travel market.
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Figure 2-4 TTA Phase | Regional Rail System FEIS Locally Preferred Alternative (defunct)
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In 2008, the NCRR completed the Shared Corridor Commuter Rail Capacity Study. The study responded
to interest expressed by state and local agencies and public leaders to use the NCRR corridor from
Greensboro to Goldsboro for passenger rail service. The purpose of the study was to identify the
additional infrastructure needed to allow commuter rail operations to share tracks with existing freight
and Amtrak operations.

The goals of the Shared Corridor Commuter Rail Capacity Study were to:

= Develop a commuter rail scenario based on a service plan of four peak direction trips in the
morning and afternoon/evening peak periods and one midday round trip;

= |dentify existing freight and passenger rail operations within the study limits and project future
operations for 2012;

= |dentify and prioritize additional right-of-way infrastructure required to accommodate
commuter rail service;

= Develop conceptual costs for recommended infrastructure improvements; and

= |dentify other infrastructure required for commuter rail service such as stations, layover
facilities, and maintenance facilities.

The study focused on commuter rail on the NCRR corridor between Greensboro and Goldsboro, the “H”
Line, and between Chapel Hill and Carrboro, the “J” Line. The “H” and “J” Lines are primarily single track
rail lines, with approximate 200-foot wide right-of-ways that allow for additional tracks and other
railroad infrastructure without significant, additional land purchases. Between Raleigh and Cary only,
the “H” Line is double tracked. Norfolk Southern (NS) operates 70 freight trains daily along the “H” Line
and provides maintenance; CSX owns and operates one track and NCRR owns the other track. In
addition, there are eight Amtrak trains operating daily in the corridor. Under the operating agreement
between NCRR and NS, NS has exclusive track rights to operate freight trains. However, under the same
agreement, there is a provision for commuter rail to be operated on shared track with freight and other
passenger rail service under certain conditions, such as not interfering with NS freight operations.

As shown in Figure 2-5, the evaluation included four conceptual commuter rail operations:

= The Green Line: Burlington to West Greensboro;

= The Blue Line: Greensboro to Raleigh;

= The Red Line: Goldsboro to West Durham; and

= The Yellow Line: University Station Road to Chapel Hill/Carrboro.
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Per the study goals, an “employment transportation” commuter rail scenario was created assuming a
start-up service plan of four peak direction trips in the morning and afternoon/evening peak periods and
one midday round trip. The study identified 20 potential station locations along the four corridors based
on proximity to major trip generators/attractions. In regards to the study corridor for this AA, only the
Red Line (Goldsboro to West Durham) and Blue Line (Greensboro to Raleigh) pertain.

A computer simulation model, the Rail Traffic Controller, was used to evaluate operations with existing
services and proposed commuter rail service. The analysis showed the effect of introducing commuter
rail service on existing rail operations and identified and evaluated the infrastructure improvements
required to mitigate any impacts. The recommended infrastructure improvements from West
Greensboro to Goldsboro and on the “J” Line included construction of second tracks in several locations,
passing sidings, crossovers, and the installation of a signal system on the dark (i.e. unsignalized) territory
east of Pine Level on the “H” and “)” Lines.

Other proposed improvements to support commuter rail operations included:
= Communications and fare collection systems;

= Maintenance facility (A basic maintenance facility includes a shop building, fueling location for
locomotives, car wash, employee facilities, material storage, and employee/visitor parking and
roadways access. Options include the NCDOT maintenance facility at Capital Yard at Raleigh or a
new facility at Durham.);
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=  Storage yard facilities (Overnight storage facilities to be located at Burlington for the Green and
Blue Line, and at Goldsboro for the Red Line.); and

= Layover facilities (Midday storage facilities for commuter rail trains located at Raleigh for the
Blue Line and West Durham for the Red Line).

The study concluded that operating commuter rail service in the corridor was feasible; however,
significant capital infrastructure investments would be required to preclude negative impacts on existing
NCRR freight or Amtrak passenger rail services.

Triangle Transit’s Transitional Analysis defined, prioritized, and adopted three transit corridors in the
2035 LRTP. These corridors were recommended for further study and analysis in the AA process. The
Transitional Analysis built upon previous plans and initiatives in the Triangle Region to analyze the
potential for regional commuter and fixed-guideway transit and determine appropriate alignments and
technologies. The study divided the proposed rail system in the 2035 LRTP into 18 corridors for
evaluation—11 in Wake County, six in Durham and Orange Counties, and one regional alternative for
Durham and Wake Counties.

The Regional Corridor Alternative (advanced to this AA as the Durham-Wake Corridor), which is
displayed in Figure 2-6, was based on the Phase | Regional Rail Project. The alternative, when evaluated
for LRT, underperformed, in terms of ridership, riders per mile, and cost per rider, relative to the other
corridors. The Transitional Analysis concluded that connecting Durham and Raleigh via LRT would not be
the most cost-effective transportation alternative for early implementation. Instead, commuter rail or
“express rail” (defined as a combination of AMTRAK passenger rail between Raleigh and Charlotte,
planned Southeast High Speed Rail, and additional regional commuter rail service during the peak
periods) was proposed as a more cost-effective connection for near to medium-term implementation
that also would meet the predominant need for a work commute-oriented service. Commuter rail is
considered more cost-effective in this corridor because commuter rail vehicles can take advantage of
the NCRR alignment and share tracks with freight and intercity passenger trains, thereby reducing
capital costs associated with constructing separate, independent tracks in the right-of-way.

The Transitional Analysis defined the Regional (Durham-Wake) Corridor Alternative as a commuter-rail
type service, operating peak period service along a 40-mile corridor within the NCRR right-of-way from
west Durham to the Wake-Johnston County Line. The alternative would serve major employment
centers as well as other activity centers and colleges and universities within the Durham-Wake Corridor.
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As discussed above, the NCRR corridor has been the subject of numerous past planning efforts including
the Triangle Fixed Guideway Study, the planning and design of the Phase | Regional Rail Project, the
Shared Corridor Commuter Rail Capacity Study, and, most recently, the Transitional Analysis. Although
the recommendations for implementing new fixed-guideway service along the alignment have evolved
through several iterations of study, the enduring fact remains that the NCRR alighnment is a valuable
transportation asset. These previous studies establish the rail corridor as a viable option for an efficient
and cost-effective fixed-guideway transit service. The corridor has been adopted in the 2035 LRTP and
will be carried forward into the Durham-Wake Corridor AA for further evaluation.
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3. Definition of Conceptual Alternatives

This section defines the conceptual Build Alternatives, including the alignments and the transit
technology options, to be evaluated in the conceptual screening. The No-Build and Transportation
System Management (TSM) Alternatives, which are described below, will also be carried forward for
detailed evaluation.

The No-Build Alternative includes all highway and transit facilities identified in the fiscally constrained
2035 LRTP, with the exception of the rail transit network, part of which is the subject of this AA. Note
that all bus elements in the 2035 LRTP will be included in the No-Build Alternative except the service
directly related to the rail lines (e.g., feeder buses), which will be removed or reverted to their existing
service configuration. The No-Build Alternative is used as a starting point to provide a comparison of all
Build alternatives in terms of costs, benefits, and impacts.

A more detailed description of the No-Build Alternative will be provided in the Definition of Detailed
Alternatives.

The TSM Alternative includes reasonable cost-effective transit service improvements short of a major
capital investment in a regional fixed-guideway. The TSM Alternative is essentially a lower cost
investment bus alternative that provides a baseline for comparison to the Build alternatives. The TSM
Alternative also implements all projects included in the No-Build Alternative.

A more detailed description of the TSM Alternative will be provided in the Definition of Detailed
Alternatives.

At the conceptual level, the development of Build Alternatives focuses on identifying the most
reasonable alignments and transit technologies to be carried forward as alternatives for detailed
evaluation. The list of Build Alternatives considers a variety of alignment (both railroad and roadway)
alternatives (Section 3.3.1) and transit technology alternatives (Section 3.3.2) that have the potential to
meet the Purpose and Need of the proposed investment. These alignments and technologies were
identified through review of previous studies referenced in Section 2 as well as input from the project’s
Technical and Policy Steering Committees and the general public, as determined from the first two
rounds of meetings held in June and September 2010. The universe of alignments and technologies are
paired into discrete Build Alternatives (Section 3.3.3) and are evaluated in Section 4.

The conceptual alignment alternatives consider using existing transportation infrastructure — either the
existing rail corridor or roadway segments — to implement fixed-guideway transit service. One of the
alignments consists of the existing NCRR Rail Corridor, as per recommendations from the NCRR Shared
Corridor Commuter Rail Capacity Study and the Transitional Analysis. The two alternative roadway
alignments utilize a combination of interstate and/or arterial roadway segments to connect Durham and
Garner. Reasonable alternatives were identified as those alignments within the Study Area’s extensive
roadway network that provide (a) all or some controlled access; (b) connections to major employment
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centers; and (c) direct connections to both ends of the corridor. The conceptual alighment alternatives
are described below and illustrated in Figure 3-1.

A. Rail Alignment The rail alignment comprises the NCRR corridor from west of downtown Durham to
Garner; Hillandale Road in Durham is the western terminus and the Wake-Johnston County line is the
eastern terminus, as identified in the Transitional Analysis (2010). Beginning at Hillandale Road, the rail
alignment heads southeast, paralleling NC 147 through Downtown Durham, before turning south and
paralleling Miami Boulevard through the RTP and crossing over |-40 and under 1-540. The alignment then
parallels NC 54 through Morrisville, turning east towards downtown Cary. It then crosses over [-40
again, crossing under 1-440, through North Carolina State University campus, and into downtown
Raleigh, before turning south and crossing 1-40/US 64. The alighment then continues southeast through
the Town of Garner, paralleling US 70, crossing over 1-40, and terminating just before the Wake-
Johnston County line.

B. NC 147/1-40/US 70 (Interstate Alignment) This alternative is referred to as the “Interstate Alignment”
since it primarily utilizes 1-40 from Durham to Garner. The alighment begins at Hillandale Road in
Durham and utilizes NC 147 to I-40, continuing south through the RTP, where the alignment then utilizes
I-40 through Morrisville, Cary, and Raleigh to the interchange of 1-40/US 70 in Garner, continuing along
US 70, and terminating just before Wake-Johnston County line.

C. NC 147/NC 54/Western Boulevard/US 401/US 70 (Arterial Alignment) This alternative is referred to
as the “Arterial Alignment” since the alignment utilizes state routes, a local street, and US routes from
Durham to Garner. NC 147 is utilized from Hillandale Road in Durham to NC 54 (just south of the 1-40/NC
147 interchange), where the alignment turn east, paralleling the NCRR rail corridor along NC 54 through
Morrisville and Cary. The alignment then connects to Western Boulevard just east of Cary and traverses
Downtown Raleigh, before turning onto US 401 south into Garner. The alignment then follows US 70
through Garner and terminates just short of the Wake-Johnston County line.
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The project team has identified four potential high-capacity transit modes for the Durham-Wake
Corridor: Express Bus, Bus Rapid Transit (BRT), LRT, and Commuter Rail (CRT). Section 4 evaluates the
applicability of each of these modal alternatives to the alternative alignments described in Section 3.3.1.
Other transit technologies, such as Maglev, Heavy Rail, or Streetcar, are not included in this analysis, as
it was determined that none of these alternative technologies would be able to address the full Purpose
and Need of the proposed investment.

Table 3-1 presents transit technology characteristics and a general overview of the guideway, vehicles,
propulsion/suspension, stops/stations, costs, and operations for each proposed mode follows. Express
bus technology is included as a baseline comparison and is carried forward as the mode in the No-Build
and TSM Alternatives.

Service Type

Regional, urban

Regional, urban

Regional, urban

Regional, interurban

Standard, . .
Vehicles Articulated / Standard, Art|culated_, multiple Single, Bi-level
Articulated unit
Coaches
Vehicles per Set
(Train or Consist) 1 1 1-4 3-12
Seated Capacity Standard: 40 Standard: 40 .90 Standard: 56 - 88
per Vehicle Articulated: 65 Articulated: 65 Bi-level: 124 - 136
Exclusive right-of- Fixed-guideway in leed-QU|dgway in
way (busway or e exclusive right-of-
. . ) . exclusive right-of-
Guideway Mixed Traffic transitway), : way, completely
. way or dedicated
dedicated travel lane : separate from
. travel lane in-street - '
in-street automobile traffic
Electric, diesel-
electric, or dual-
. . . . Electric with mode locomotive
Propulsion (Power Diesel or Diesel or alternative . .
- overhead catenary engine pulling
Supply) alternative fuel fuel . ;
wire multiple push-pull

passenger cars;
diesel multiple units

Rubber tire on

Rubber tire on

Steel wheel on

Steel wheel on steel

Mile

Suspension : i
pavement pavement steel rail rail
Stop/Station 1 P . , . : .
Spacing /10 to ¥4 miles Y4 t0 2 miles Ys - 2 miles 2 - 10 miles
Operating Speed 25 — 45 mph 55 - 65 mph 20-65 mph 30-79 mph
Route Length Varies 2 - 40 miles 5 -20 miles 20 - 80 miles
Maximum Grade 10% to 13% 10% to 13% 7% 3% to 4%
$8-50 million,
Capital Cost per < $1 million $16-40 million $45-80 million dependent on

whether additional
track is needed
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Express Bus

Buses are rubber-tired vehicles that generally operate on roadways
in mixed traffic and are the most widely utilized transit mode.
Express Bus is intended to be more time-competitive with the
automobile than conventional bus and caters to commuters traveling
long distances. Triangle Transit provides Express Bus service in the
Durham-Wake Corridor.

= Guideway: Buses typically operate in mixed traffic, but in some
instances may travel in exclusive rights-of-way. Express buses
serve trip patterns that have common origins and destinations,
which are connected by highways, freeways, or expressways,
typically with HOV facilities for maximum time-saving benefits.

Triangle Transit, Regional Bus

= Vehicle Types: Bus transit encompasses a variety of vehicle types, ranging from vans to double-
decker and articulated buses. In the Wake Corridor, capacities of standard 40-foot buses range from
35 to 44 seated passengers. Express Buses typically use coaches that offer greater comfort than
conventional buses through high-back seats, arm and foot rests, overhead storage, and reading
lights.

= Propulsion/Suspension: Diesel engines power the majority of buses currently in operation. The use of
alternative fuel-powered vehicles, including compressed natural gas (CNG) and hybrid-electric, is
becoming more common.

= Stops/Stations: Express Bus services offer fewer stops than conventional buses. Dedicated areas can
include Park & Ride facilities, regional transit centers, and major transit rail and bus stations, and
employment and commercial centers typically located in medium to high intensity core areas. Bus
stop designs vary from simple signage to passenger shelters with minimal amenities for riders.

= Cost: Vehicles comprise the largest portion of capital expenses for new bus routes. Costs for 35-foot
to 40-foot buses generally range from $350,000 to $400,000, and articulated buses cost
approximately $550,000. Expenses increase for newer alternative fuel vehicles. Typical operating
costs average $85-100 per hour per bus.

= Qperation: Typically express service is operated in peak periods and peak direction only. Buses
typically make stops in outlying suburban areas and offer limited stop service at main employment
centers in the morning peak, with reverse service pattern offered in the evening peaks. Ridership
demand typically determines service frequencies, although buses generally provide occasional to
frequent service. Average operating speeds can reach 45 miles per hour (though typically not on city
streets) and can potentially increase along long distances if exclusive rights-of-way are available.
Mixed-traffic conditions often compromise reliability and average travel speeds.

Buses are generally the most flexible form of transit. They can operate in mixed traffic or in exclusive
guideways and offer unparalleled routing flexibility. In addition, the vehicles are adaptable to a variety
of fuels. New bus systems have lower capital costs than other modes. While systems are flexible, they
have limited capacity and relatively slow travel times and speeds.

Bus Rapid Transit

BRT is an enhanced bus system that blends the flexibility and relatively lower capital cost of buses with
the efficiency of rail. BRT systems typically feature high-frequency, all-day service, exclusive right-of-
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way, level boarding, off-board fare payment, distinctive stations or stops, a quality image and unique
identity, and application of Intelligent Transportation Systems (ITS).

& - |

Pittsburgh, PA, Grade-Separated Busway Eugene, OR, Bus Rapid Transit

= Guideway: Conventional BRT operates along an exclusive busway that is access controlled.
Busways can be at-grade, with pavement markings or physical barriers separating the BRT
guideway from general traffic, or can be fully grade separated. BRT vehicles can also operate in
mixed traffic for some or all of their routes.

= Vehicle Types: BRT includes standard, articulated, and, to a lesser extent, double-articulated
buses. Multiple large doors used for both entry and exit in concert with low floors or high
platforms facilitate faster passenger loading and unloading. Designs typically feature unique
branding, large windows, enhanced wheelchair loading, and internal layouts that maximize
passenger comfort and circulation.

= Propulsion/Suspension: Like traditional buses, BRT vehicles can be powered by either traditional
diesel engines or by other alternative fuels. Some clean fuel and propulsion systems include
CNG, hybrid-electric, and biodiesel.

= Stops/Stations: BRT systems feature distinctive stops or stations that offer passenger protection,
information, and fare collection equipment. Facilities can vary from simple bus shelters to full
station buildings. Stops are typically spaced one quarter to 2 miles apart and can be located
curbside, along the street median, or a combination of both. In most systems, a combination of
low-floor buses and station platforms is utilized to speed passenger boarding and unloading.

= Cost: The capital cost of new systems is between $16 million and $40 million per mile. Note that
exact costs are contingent on environmental constraints, number of stations at and above
grade, land/right-of-way costs, topography, and other site-specific considerations. The cost per
vehicle ranges from $600,000 to $1.2 million. Typical operating costs average $85 to $100 per
hour per bus.

= QOperation: BRT offers frequent, reliable service during all hours of the day. Systems typically
incorporate ITS elements, such as automatic vehicle location; priority or preemption at
signalized intersections, and real-time passenger information systems, both on- and off-board.

Relative to rail modes, flexibility is a primary advantage of BRT systems. Vehicles can travel in both
dedicated and non-dedicated rights-of-way and smoothly transition between the types of guideways.
Other benefits include improved operating speeds and reliability due to elimination of various types of
delay, as well as moderate to high vehicle capacities at a lower capital cost than rail. Compared with
conventional bus, however, BRT yields higher capital costs and has somewhat less flexible routing.
Operating in mixed traffic can compromise the travel times of BRT, thereby reducing the reliability
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benefits inherent in systems that run in exclusive guideways. Boston, Cleveland, Eugene and Pittsburgh
are just a few of the cities that utilize BRT systems.

Light Rail

LRT is typically an electrically powered, at-grade rail mode featuring high-capacity vehicles. LRT is
suitable for medium-distance trips in suburbs and between central business districts and other major
activity centers.

-Eilﬂ.ﬂﬁhﬂt
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Phoenix, AZ, Light Rail Transit Charlotte, NC, Light Rail Transit

=  Guideway: LRT operates predominately at-grade in an exclusive travel lane, but may include
grade-separated guideways. In rare instances, LRT can operate in mixed traffic over short
distances.

=  Vehicle Types: Recent examples of LRT vehicles in the U.S. are those having two articulated
sections, with a typical articulated car ranging from 90 to 95 feet in length. Operator cabs are
located at both ends of the vehicles to allow bidirectional travel. Vehicle designs feature large
windows, wide doors, and low floors.

= Propulsion/Suspension: LRT vehicles are almost exclusively electrically powered, and the steel
wheels travel along fixed, at-grade steel rails. Overhead wires typically supply power. Diesel LRT
vehicles can be used when height clearance or aesthetics from overhead wires are of concern.
Underground conduit can also power LRT vehicles; however, this technology is unproven and
raises additional cost issues.

= Stops/Stations: LRT stations are generally spaced one quarter to 2 miles apart. Station designs
vary from enhanced shelters to full terminal buildings.

= Cost: Costs of new LRT systems depend largely on the guideway type, ranging from $45 million
to $80 million per mile. Note that exact costs are contingent on environmental constraints;
operating agreements; number of stations at, above, or below grade; land/right-of-way costs;
topography; and other site-specific design considerations. Typical operating costs average $230
per hour per train, which may be one rail car or several linked rail cars.

= QOperations: LRT operates with short headways and can attain speeds of up to 55 miles per hour,
depending on right-of-way exclusivity and the number of stops. Systems often incorporate off-
board fare collection, automatic vehicle locators, signal preemption or prioritization, and
passenger information displays at stops.

LRT technology offers flexibility in alignment. Vehicles may operate in mixed traffic or in an exclusive
right-of-way, and in a variety of transit envelopes, including at-grade, elevated, or in a tunnel. The



Triangle Regional Transit Program
our transit future

distance of a typical LRT corridor is between 5 and 20 miles. Denver, Minneapolis, Dallas, and Houston
are other examples of cities that operate light rail systems.

Commuter Rail

CRT service is typically provided between a central city and adjacent suburbs using railroad passenger
cars. Trips served are mainly daily work trips, and service is generally concentrated in the morning and
afternoon peak hours (though limited midday and evening service is often provided on many systems).
Stations typically have park-and-ride and bus access.

— | | e
Dallas, TX, Commuter Rail Transit at Union Seattle, WA, Commuter Rail Transit at
Station Sounder King Street Station

=  Guideway: CRT must operate on a fixed-guideway completely separated from automobile traffic
with signalized at-grade highway/railroad crossings or grade separations. CRT can operate in
freight railroad corridors and often shares tracks with freight trains.

= Vehicle Types: CRT vehicle capacities range from between 56 to 88 persons seated for standard
cars to 124 to 136 persons seated for bi-level cars. Vehicles typically operate in multiple car
trains.

= Propulsion/Suspension: CRT is generally powered by diesel-electric, straight electric, or dual-
mode (which can operate as either diesel or electric) locomotives either pulling coach cars or
with coach cars and a cab-control car operating in push-pull service. The commute coach cars
can be either single-level or bi-level in configuration. Diesel Multiple Units (DMUs) may also be
used to provide commuter rail service. A DMU is a multiple unit train consisting of multiple
railcars powered by one or more on-board diesel engines. Unlike conventional commuter rail
trains, DMUs do not require a locomotive and cab car to push and pull the railcars.

= Stops/Stations: CRT stations are generally spaced two to ten miles apart. Station designs vary.

=  Cost: Capital costs of CRT systems depend largely on the vertical alignment, including gradient
and presence of bridges/overpasses crossing the alignment, with costs falling between $8
million and $50 million per mile, depending on whether or not additional track is needed. Note
that exact costs are contingent on environmental constraints; railroad agreements; number of
stations at, above, or below grade; land/right-of-way costs; and other site-specific
considerations. Typical operating costs average $500 per hour, which may be one locomotive
and a single or several linked passenger cars.

= Operations: CRT systems can obtain operating speeds of up to 79 miles per hour. In urban
settings, passengers generally pay fares off-board, prior to entering the station platform.
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CRT typically provides service between suburbs and urban centers for the purpose of reaching activity
centers and employment destinations. Designed to primarily meet the needs of regional commuters in
the AM and PM peak travel times, commuter rail service also occurs at lower frequencies than LRT. The
distance of a typical commuter rail corridor is also longer than that of light rail, ranging from 20 to 80
miles. Boston, Albuguerque, New York, Dallas/Fort Worth, and Nashville are examples of cities with
commuter rail systems.

3.3.3. Conceptual Alternatives to be Evaluated

Table 3-2 combines the alignments and technologies presented in Sections 3.3.1 and 3.3.2 into distinct
alternatives. Section 4 evaluates the viability of the modal alternatives relative to the candidate
alignments in the Study Area.

Table 3-2 Durham-Wake Conceptual Alternatives
Alignment A Alignment B Alignment C
Rail Alignment Interstate Alignment Arterial Alignment
I(BBu;T?ap'd ARSI Rail Alignment / BRT Interstate Alignment / BRT | Arterial Alignment / BRT

I(‘L'%q_t) Rl e Rail Alignment / LRT Interstate Alignment / LRT Arterial Alignment / LRT
(Cé)geruter REMUIETLE Rail Alignment / CRT Interstate Alignment / CRT | Arterial Alignment/CRT

Durham-Wake Corridor Alternatives Analysis | March 2011 | 3-9
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4. Evaluation of Conceptual Alternatives

This section presents the screening criteria and process used to evaluate the conceptual Build
Alternatives described in Section 3.

The evaluation criteria are primarily qualitative in nature and their purpose is to eliminate conceptual
alternatives that do not support project goals and objectives. Table 4-1 presents all six goals and their
related evaluation criteria and measures used to screen the conceptual alternatives.

Section 3 presented a range of transit technologies and alighnments that could be appropriate for
regional commuter service. The evaluation process assesses the ability of candidate alignment and
technology pairs to meet the criteria presented in Table 4-1. At this level of analysis, each pairing is
rated as “Pass/Fail” for each evaluation criteria. Receiving a “Fail” in at least one category automatically
eliminates an alternative from further consideration.

Table 4-2 summarizes the results of the conceptual alternatives evaluation. Based on the results of the
evaluation, the combination of Alignment A, the rail alignment, and CRT will be advanced as the Build
Alternative in the Detailed Evaluation of Alternatives. Following the table is a discussion of the results
presented by alternative.
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Goal 1: Improve mobility through and
within the study corridor.

Goal 2: Increase transit efficiency and
quality of service.

Goal 3: Improve transit connections.

Potential transit ridership

Qualitative assessment of suitability of

the alternative (alignment and mode) in

meeting travel needs:

= Alignment - Directness of access to
employment centers.

= Mode - Transit technology travel
times/speeds and ability of mode to
serve commuting patterns.

Goal 4: Support local and regional
economic development and planned
growth management initiatives.

Consistency with existing
plans and studies

Qualitative review of adopted local and

regional plans to determine consistency

with existing:

(1) Mobility.

(2) Land use and development plans.

(3) Economic development and
commerce goals and policies.

Stakeholder / Community
support

Results from public and agency
stakeholder meetings.

Goal 5: Foster environmental
stewardship.

Irresolvable environmental
impacts

Qualitative assessment of potential

impacts on sensitive environmental

issues and conditions within the

Corridor Study Area. Examples:

= Impacts to natural and cultural
resources.

= Impacts to minority and low-income
populations.

= Known “fatal flaws.”

Goal 6: Provide a cost-effective transit
investment.

Technical and financial
feasibility

Examination of design and
constructability issues to determine:

(1) Known engineering fatal flaws.

(2) Greater degree of complexity of a
conceptual alternative relative to
those that provide a similar
transportation function. Examples
include:
= Greater construction difficulty.
=  Right-of-way needs.

(3) Institutional constraints, such as if
an alternative presents serious
regulatory challenges involving
Federal, State, or Local
requirements, or jurisdictional
issues with other transportation
providers.

(4) Cost effectiveness. A conceptual
alternative is possible but the
financial burden of it is significantly
greater than the benefits it would
produce.
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Table 4-2 Conceptual Alternatives Evaluation Results

Alignment A - Alignment B - Alighment C -
Rail Interstate Arterial

Evaluation
Criteria

= = — = = = = = =
x ad x x x x [ x n'd
m - O om | O om | @)

Goal 1: Improve mobility
through and within the
study corridor.
Goal 2: Increase transit Potential transit
efficiency and quality of ridership Pass | Pass | Pass | Pass | Pass | Pass | Pass | Pass | Pass
service.
Goal 3: Improve transit
connections.
Consistency
Goal 4: Support local and with existing Pass | Pass | Pass | Pass | Falil Fail | Pass | Pass | Pass
regional economic plans and
development and studies
planned growth Stakeholder /
management initiatives. community Fail | Pass | Pass | Pass | Pass | Pass | Pass | Pass | Pass
support
Goal 5: Foster Irresolvable
environmental environmental Pass | Pass | Pass | Pass | Pass | Pass | Pass | Pass | Pass
stewardship. impacts
Goal 6: Provide a cost- Technical and
effective transit financial Fall Fail | Pass | Fall Fail Fail Fail Fail Fall
investment. feasibility

4.2.1. Alternatives Eliminated from Further Consideration

The combination alternatives eliminated from further consideration are:

= Rail Alignment/BRT and Rail Alignment/LRT;

= |nterstate Alighment/BRT, Interstate Alignment/LRT, and Interstate Alignment/CRT; and

= Arterial Alignment/BRT, Arterial Alignment/LRT, and Arterial Alignment/CRT.

Reasons for eliminating alternatives are discussed below.

Alignment A - Rail Alignment/BRT
The Rail Alignment/BRT alternative does not present any substantial issues, or “fatal flaws,” relative to
Goals 1 through 3 and 5, and therefore, the alternative receives a “Pass” rating for these goals.

Under the evaulation criteria established for Goal 6, the Rail Alignment/BRT alternative is fatally flawed
due to jurisdictional issues with other transportation providers associated with operating BRT in the rail
corridor and cost effectiveness. Since BRT is a rubber tired technology, the FRA and the operating rail
companies have concerns with respect to BRT operating within a freight railroad right-of-way. Assuming
there are no institutional barriers, such as from government agencies, operational agreements and
other requirements would be required between all of the operating and owning agencies. This type of
agreement has limited application within the United States and is a highly unlikely arrangement for the

Durham-Wake Corridor Alternatives Analysis | March 2011 | 4-3
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Durham-Wake Corridor. During the STAC'’s deliberations, representatives of CSX and NS stated that they
would not accept busway/HOV lanes in any railroad corridor in which
they operated. NCRR advised the STAC that they too would not
support busway/HOV lanes in the NCRR corridor. Due to the lack of
support by NCRR, CSX, and NS, the Rail Alignment/BRT alternative information on the STAC.
receives a rating of “Fail” for community support under Goal 4 and for

institutional issues and Goal 6.

See Section 2.3 for more

Even if an arrangement could be negotiated, the project would prove financially infeasible. FRA
regulations require substantial separation between existing freight tracks and other transit modes, not
taking into account the required safety crash barriers. Constructing the BRT right-of-way in conformance
with FRA requirements would substantially escalate capital costs and, relative to rail technologies in the
corridor, present a much greater degree of complexity. The operating philosophy for the project is to
serve long distance, peak period, and journey-to-work markets. BRT is most effective in attracting riders
when it is operated in high density urban areas with high-frequency, all day service. However, the capital
costs associated with constructing a new BRT right-of-way for the limited service span proposed does
not justify the financial investment required relative to the benefits that would be produced, i.e., the
financial burden is significantly greater than its benefits. Therefore, the alternative also receives a “Fail”
rating for Goal 6 and is not advanced into the Detailed Evaluation of Alternatives.

Alignment A - Rail Alignment/LRT

If implemented, the Rail Alignment/LRT combination could enhance mobility, increase transit efficiency,
and improve transit connections throughout the project corridor. Additionally, there is a large body of
evidence that suggests LRT investments have resulted in increased development at stations and along
routes and increased property values. Using the existing railroad alignment would limit impacts to the
environment as it is already an existing transportation corridor. And, at the conceptual level of analysis,
LRT along the railroad right-of-way would have no known environmental fatal flaws. Therefore, for Goals
1 through 5, the Rail Alignment/LRT alternative receives a “Pass” rating.

Under the evaulation criteria established for Goal 6, the Rail Alignment/LRT alternative receives a “Fail”
rating. This option would involve extensive coordination with FRA. In 2003, as Triangle Transit pursued
the potential for FTA regulatory oversight, rather than FRA, over the planned Phase | Regional Rail
Project due to more preferable vehicle crash worthiness requirements, FRA concluded that it retained
jurisdiction over the project. When the matter was pursued further in litigation in the 4™ US Circuit
Court of Appeals, the court ruling supported FRA’s determination that it retained jurisdiction over the
project. FRA’s determination and the court’s decision were based in large part on the geographic scope
of the project, which proposed connecting the “non-contiguous” cities of Raleigh and Durham. Given
the previous determination and precedent upholding FRA’s jurisdiction over the Durham-Raleigh
segment of the NCRR corridor, if LRT were to be pursued in this corridor, a waiver would have to be
obtained from the FRA in order to operate non-compliant vehicles.

For these reasons, the Rail Alignment/LRT alternative receives a rating of “Fail” for Goal 6 and is not
advanced into the Detailed Evaluation of Alternatives.

Alignment B - Interstate Alignment/BRT
The Interstate Alignment/BRT alternative does not present any substantial issues, or “fatal flaws,”
relative to Goals 1 through 5, and therefore, the alternative receives a “Pass” rating for these goals.
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Under the evaulation criteria established for Goal 6, the Interstate Alignment/BRT alternative is fatally
flawed due to the financial constraints of constructing an exclusive busway along NC 147 and |-40. One
of the most important features of BRT is dedicated right-of-way, which is essential to providing faster
running times, reliable service, and travel time savings. Alignment B (Interstate Alignment) includes NC
147 and I-40, both of which are full access controlled facilities with a median divider. Implementing BRT
within these roadway corridors requires the construction of dedicated BRT travel lanes, which would be
cost-prohibitive.

BRT utilization of planned HOV/HOT facilities could however, be negotiated at a future time and
potentially lower the capital costs for the construction of dedicated travel lanes for BRT. HOV/HOT lanes
are slated for completion between 2026 and 2035 on [-40 between US 15-501 in Durham to Wade
Avenue in Raleigh in the 2035 LRTP. In addition, an effort is underway between NCDOT and Triangle
Transit to implement a pilot project that would enable operation of buses on the shoulders of congested
highways, such as I-40.

Aside from the need for an exclusive busway, substantial infrastructure improvements either within or
adjacent to the highway for interchange and bridge modifications, stations, and pedestrian overpasses
to connect stations and parking lots to BRT platforms would still escalate capital costs. Given these
extensive infrastructure requirements, as well as the long length of the corridor, the capital cost of
implementing a BRT system within the existing highways would not be cost effective. The operating
philosophy for the project is to serve long distance, peak period, journey-to-work markets. BRT is most
effective in attracting riders when it is operated in high-density urban areas with high-frequency, all day
service. However, the capital costs associated with constructing a new BRT right-of-way for the limited
service span proposed does not justify the financial investment required relative to the benefits that
would be produced, i.e., the financial burden is significantly greater than its benefits. Furthermore, the
long-term operating costs could increase beyond the rail alternatives as BRT offers less capacity than rail
technologies.

For these reasons, the Interstate Alignment / BRT combination receives a rating of “Fail” for Goal 6 and
is not advanced into the Detailed Evaluation of Alternatives.

Alignment B - Interstate Alignment/LRT

Like the Interstate Alignment/BRT alternative, the Interstate Alignment/LRT alternative does not present
any substantial issues, or “fatal flaws,” relative to Goals 1 through 3 and 5, and therefore, the alternative
receives a “Pass” rating for these goals.

Under the evaulation criteria established for Goal 6, the Interstate Alignment/LRT alternative is fatally
flawed. Similar to the Interstate Alignment/BRT alternative, LRT service along NC 147 and 1-40 requires
constructing an exclusive right-of-way. Like BRT, LRT would require extensive infrastructure
improvements, such as interchange and bridge modifications, stations, and pedestrian overpasses to
connect stations and parking lots to LRT platforms. However, unlike BRT, it would not be desirable for an
LRT system to share HOV/HOT facilities along 1-40 and implementation of the system would thus conflict
with future plans for the 1-40 programmed in the 2035 LRTP. For this reason, the Interstate
Alignment/LRT alternative is inconsistent with existing plans and receives a rating of “Fail” under Goal 4.
LRT would also have the added complexity and cost of an overhead catenary system along the full length
of the right-of-way. Ultimately, constructing exclusive LRT tracks within the right-of-way of existing
highways would be cost prohibitive, not only due to the length of the corridor, but also the costs
associated with electrifying the entire corridor, infrastructure improvements (interchanges and bridge
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modifications), and track work. The operating philosophy for the project is to serve long distance, peak
period, and journey-to-work markets. Like BRT, LRT is most effective in attracting riders when it is
operated in high density urban areas with high-frequency, all day service. However, the capital costs
associated with constructing a new LRT right-of-way for the limited service span proposed does not
justify the financial investment required relative to the benefits that would be produced, i.e., the
financial burden is significantly greater than its benefits. The Interstate Alignment/LRT alighment is not a
cost-effective or technically feasible alternative under the evaluation measures of Goal 6.

For these reasons, the Interstate Alignment/LRT combination also receives a rating of “Fail” for Goal 6
and is not advanced into the Detailed Evaluation of Alternatives.

Alignment B - Interstate Alignment/CRT

Like the Interstate Alignment/LRT alternative, the Interstate Alignment/CRT alternative does not present
any substantial issues, or “fatal flaws,” relative to Goals 1 through 3 and 5, and therefore, the alternative
receives a “Pass” rating for these goals.

Similar to running BRT or LRT along the Interstate Alignment, CRT would require an exclusive CRT
guideway within the right-of-way of NC 147 and 1-40. CRT could not share HOV/HOT facilities along 1-40
and implementation of the system would thus conflict with future plans for the 1-40 programmed in the
2035 LRTP. For this reason, Interstate Alignment/CRT is inconsistent with existing plans and receives a
rating of “Fail” under Goal 4.

Under the evaulation criteria established for Goal 6, the Interstate Alignment/CRT alternative likely
would be substantially more expensive to implement than the Interstate Alignment/LRT alternative,
particularly if an electrically-powered CRT technology is implemented, due to the additional safety
requirements associated with new CRT systems. Major infrastructure elements that would need to be
accommodated within and adjacent to the alignment include tracks, passing sidings (if only a single track
were to be constructed), stations, parking lots for park-and-ride stations, and pedestrian overpasses to
connect stations and parking lots to train platforms. Furthermore, any structures that cross NC 147 and
I-40 would likely require significant modification to accommodate CRT service. Existing overpasses and
overhead structures would need to be evaluated and possibly reconstructed to ensure sufficient vertical
clearance for CRT cars to pass underneath the structure. Also, curves in the roadways would need to be
evaluated and possibly reconstructed to ensure that their radii can accommodate the design criteria
required for commuter rail. In addition, CRT has grade limitations that could further escalate minimum
costs beyond LRT. The operating grade limitation of 4 percent for CRT vehicles and coaches could yield
an impractical alignment, given the terrain of the corridor.

Constructing exclusive CRT tracks within the right-of-way of existing highways is not cost effective due to
the length of the corridor and infrastructure investments required. When compared to implementing
CRT along the NCRR right-of-way, where CRT can operate on the existing freight tracks, the complexity
and cost associated with building an entirely new CRT system along interstates is unreasonable. The
operating philosophy for the project is to serve long distance, peak period, and journey-to-work
markets. The capital costs associated with constructing a new CRT right-of-way for the limited service
span proposed does not justify the financial investment required relative to the benefits that would be
produced, i.e., the financial burden is significantly greater than its benefits. The Interstate
Alignment/CRT alternative is not a cost-effective or technically feasible alternative under the evaluation
measures of Goal 6.
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For these reasons, the Interstate Alignment/CRT combination also receives a rating of “Fail” for Goal 6
and is not advanced into the Detailed Evaluation of Alternatives.

Alignment C - Arterial Alignment/BRT
The Arterial Alignment/BRT alternative does not present any substantial issues, or “fatal flaws,” relative
to Goals 1 through 5, and therefore, the alternative receives a “Pass” rating for these goals.

Under the evaulation criteria established for Goal 6, this alternative presents many of the same issues
discussed under the Interstate Alignment/BRT alternative, as it utilizes NC 147 for the same length as
the Interstate Alignment. However, the Arterial Alignment/BRT alternative would be further
complicated by the implementation of an exclusive busway along arterials that have few access controls
and limited public right-of-way, including NC 54, Western Boulevard, US 401, and US 70. Compounding
these concerns are the issues associated with the elimination of driveway/access points, potential
impacts to adjacent land uses, and numerous at-grade crossings, which could result in additional
infrastructure and safety measures.

As identified in the 2035 LRTP, there are roadway improvements planned for segments within the
Arterial Alignment. Portions of NC 54 are planned to be widened from two lanes to four lanes in the
future for the segments between Weston Parkway and Perimeter Park Drive, NC 54 NE Maynard Road
and NW Maynard Road, and between Davis Drive, Page Road/NC 54 and I-40. These roadway widening
projects would have implications for exclusive busways along NC 54. If exclusive bus lanes are
constructed in these segments prior to the roadway widening, a new level of construction complexity
and impact is introduced. The BRT lanes add two more lanes to the roadway widening projects. There
may be cases where the right-of-way is not wide enough to accommodate the existing roadway lanes,
the proposed new roadway lanes and the BRT guideway.

In addition to dedicated lanes, there would be other infrastructure requirements associated with
implementing BRT including stations and parking lots. Constructing exclusive BRT travel lanes within the
right-of-way of this alignment would not be cost effective due to the length of the corridor and the
relatively higher costs and degree of complexity associated with limited right-of-way and access control.
The operating philosophy for the project is to serve long distance, peak period, and journey-to-work
markets. BRT is most effective in attracting riders when it is operated in high density urban areas with
high-frequency, all day service. However, the capital costs associated with constructing a new BRT right-
of-way for the limited service span proposed does not justify the financial investment required relative
to the benefits that would be produced, i.e., the financial burden is significantly greater than its benefits.

For these reasons, the Arterial Alignment/BRT combination receives a rating of “Fail” for Goal 6 and is
not advanced into the Detailed Evaluation of Alternatives.

Alignment C - Arterial Alignment/LRT
The Arterial Alignment/LRT alternative does not present any substantial issues, or “fatal flaws,” relative
to Goals 1 through 5, and therefore, the alternative receives a “Pass” rating for these goals.

This alternative presents the same issues discussed under Arterial Alignment/BRT alternative, but has
the additional cost of requiring electrification via overhead catenary systems along its right-of-way. The
operating philosophy for the project is to serve long distance, peak period, and journey-to-work
markets. Like BRT, LRT is most effective in attracting riders when it is operated in high density urban
areas with high-frequency, all day service. However, the capital costs associated with constructing a new
LRT right-of-way for the limited service span proposed does not justify the financial investment required
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relative to the benefits that would be produced, i.e., the financial burden is significantly greater than its
benefits. Therefore, the Arterial Alignment/LRT combination receives a rating of “Fail” for Goal 6 and is
not advanced into the Detailed Evaluation of Alternatives.

Alignment C - Arterial Alignment/CRT
The Arterial Alignment/CRT alternative does not present any substantial issues, or “fatal flaws,” relative
to Goals 1 through 5, and therefore, the alternative receives a “Pass” rating for these goals.

Under the evaulation criteria established for Goal 6, this alternative experiences similar technical and
financial feasibility issues discussed under the Interstate Alignment/CRT alternative and the Arterial
Alignment/BRT alternative. Like CRT along the Interstate Alignment, the overriding rationale for
eliminating this alternative from further consideration relates to availability of an existing rail line in the
corridor. When compared to implementing CRT along the NCRR right-of-way, where CRT can operate on
the existing freight tracks, the complexity and cost associated with building an entirely new CRT system
along arterials is unreasonable. The operating philosophy for the project is to serve long distance, peak
period, journey-to-work markets. The capital costs associated with constructing a new CRT right-of-way
for the limited service span proposed does not justify the financial investment required relative to the
benefits that would be produced, i.e., the financial burden is significantly greater than its benefits. The
Interstate Alignment/CRT is not a cost-effective or technically feasible alternative under the evaluation
measures of Goal 6.

Therefore, the Arterial Alignment/CRT combination receives a rating of “Fail” for Goal 6 and is not
advanced into the Detailed Evaluation of Alternatives.

The Rail Alignment/CRT alternative is the only alternative advanced to the detailed evaluation. Reasons
for advancing the alternative to the Detailed Evaluation of Alternatives are discussed in this subsection.

Alignment A - Rail Alignment/CRT
The Rail Alignment/CRT alternative is advanced because the alignment and technology combination
meets all of the stated goals and objectives for the project.

With respect to Goals 1 through 3, the alternative will substantially enhance the mobility and improve
transit efficiency and connections of commuter trips within the Durham-Wake Study Area. The rail
alignment can provide the most direct travel to a number of regionally significant employment centers.
As noted in the Purpose and Need report, similar to other cities across the nation, much of the
development in the Durham-Wake Study Area historically occurred adjacent to the existing rail corridor
and has since radiated outward. Existing and forecast travel patterns show that the areas adjacent to
the rail corridor are, and will continue to be, major employment and activity center destinations for
commuters residing in outlying suburban locations and near the corridor. In addition, the characteristics
of CRT technologies specifically, with respect to seating capacity, operations standards, station spacing,
route length, and operating speeds, are most suited to serve the forecast commuter travel patterns.
While other transit technologies, such as BRT or LRT, can be operated to serve regional commuter trips,
they are typically used for shorter-distance trips and their route lengths are generally not as extensive as
the 40-mile Durham-Wake Corridor. No technology is better suited to serving this corridor’s long-
distance travel patterns and travel market than CRT.
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Under Goal 4, the Rail Alignment/CRT combination can contribute to commercial and residential
development at and around rail stations through Transit-Oriented Development (TOD) land use
principles and zoning regulations. TOD seeks to focus growth and activity within the immediate vicinity
of rail stations, surrounding these nodes by relatively high-density development with progressively
lower-density development spreading outwards from the center. There is a body of evidence that
suggests fixed rail investments in CRT has resulted in increased development at stations and along
routes and increased property values. For example, the opening of a new Metra Commuter Rail station
on the existing Union Pacific/Northwest line in the Village of Arlington Heights, Illinois, spurred five
downtown redevelopment projects, totaling $200 million. It should be noted that Metra has made
system-wide improvements, including expanded reverse commute services, grade-separated tracks at
road crossings, refurbished rolling stock, and planned new alignments. It also provides model TOD
guidelines, helps individual communities identify local economic benefits, and recommends
implementation strategies for integrating commuter rail stations with surrounding communities to
create more livable places. Also, officials of the Village of Arlington Heights created a Central Business
District (CBD) Master Plan to guide development in their downtown. It established two tax-increment
finance (TIF) districts and introduced new zoning that allowed for a mix of uses and higher densities and
reduced parking requirements near the rail station.

In addition, the Rail Alignment/CRT alternative is consistent with recommendations from previous
studies presented in Section 2. While the recommended transit technology to be used within the NCRR
corridor has evolved over the years, plans to use the railroad alignment for regional transit service have
remained at the core of local and regional plans, including the following:

= 2035 Long Range Transportation Plan (CAMPO & DCHC-MPO, 2009)
= Central Durham Gateways Plan (City of Durham, 2009)

= Cary Comprehensive Transportation Plan (Town of Cary, 2008)

= Cary Town Center Area Plan (Town of Cary, 2001)

= Cary Land Use Plan (Town of Cary, 2009)

= Raleigh 2030 Comprehensive Plan (City of Raleigh, 2009)

= Raleigh Thoroughfare Map (City of Raleigh, November 2009)

= Wake County Transportation Plan (Wake County, 2003)

= NC State University Physical Master Plan (North Carolina State University, 2007)
= Garner Transportation Plan (Town of Garner, July 2010)

= Durham Ninth Street Plan (City of Durham, 2009)

Consistent with Goal 5, CRT on the railroad alignment could improve regional air quality by providing a
transportation alternative to the private automobiles for work trips. Operations would result in limited
impacts to the built environment since the service would be in an existing rail corridor. And, at the
conceptual level of analysis, CRT along the railroad right-of-way has no known environmental fatal flaws.

Under Goal 6, relative to BRT and LRT in the Rail Alignment, CRT has the advantage of being able to
operate on the existing freight tracks within the NCRR corridor. The use of these tracks is significantly
more cost-effective than constructing new tracks and other infrastructure for LRT or a busway for BRT,
especially in a corridor of considerable length.

For these reasons, CRT along the Rail Alignment receives a “Pass” rating for Goals 1 through 6 and is
advanced to the Detailed Evaluation of Alternatives.








