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Section 0:  Executive Summary 
 
The Towns of Chapel Hill and Carrboro are nationally recognized as great places to live, work and go to school.  
While boasting world-class educational opportunities, the small town ambiance of these enviable communities is 
threatened by increasing traffic congestion.  As a result of general population and employment growth including 
continued expansion of the University of North Carolina at Chapel Hill’s (UNC) main campus and anticipated 
development of the University’s Carolina North campus, community leadership initiated a long range transit plan to 
seek alternatives to building more and wider roads.  
 
This Study seeks to: 

• Assess the impact of anticipated future population and employment and resulting growth in travel demand 
• Identify the role public transit could play in mitigation of future congestion and potential roadway expansions 
• Suggest land use policies and guidelines that support and complement the viability of the transit system. 

 
Through the guidance of the Transit Study Policy Committee1, this Chapel Hill Long Range Transit Plan (LRTP) 
provides a vision of the community and the public transit system in 2035. The LRTP recommends: 

• Introduction of higher level transit services along six “gateway” corridors 
• Expansion of local bus service to support the gateway services 
• Further study of impact of parking policies and land use policies to support transit growth 

The Transit Study Policy Committee has reviewed the analysis and recommends the proposed Plan be submitted for 
a thorough public review process. The Committee acknowledges that the Plan outlines a broad strategy and includes 
a menu of transit options for further consideration. A series of intermediate actions will be necessary to support these 
long term strategies. As this process proceeds some options eliminated by the Policy Committee may be 
reconsidered. 

The Committee also recognizes that the Plan should be consistent with the adopted Durham-Chapel Hill-Carrboro 
Urban Area Long Range Transportation Plan.  The Policy Committee believes that the Chapel Hill Long Range 
Transit Plan that emerges from public review and input should be adopted by the governing bodies of Chapel Hill, 
Carrboro and the University of North Carolina. 

This executive summary highlights the LRTP in these sections: 

• Overview of the Community and Plan Assumptions 
• Findings which lay the foundation of key aspects of the LRTP 
• Overview of the Recommended Plan 
• Next Steps 

0.1 The Community and Plan Assumptions 
 
As seen in Figure 0-1, the Towns of Chapel Hill and Carrboro, North Carolina are part of the Durham-Chapel Hill-
Carrboro Metropolitan Planning Organization (DCHC MPO) area which is located in metropolitan Raleigh-Durham 
North Carolina.  As shown in Figure 0-2, the community is also home to the University of North Carolina at Chapel 
Hill with 30,000 students and faculty and the North Carolina Hospital. Combined, the Chapel Hill-Carrboro community 
has a population of nearly 70,000 people.   According to regional projections, the combined community population is 

                                                           
1 The Transit Study Committee is composed of elected officials of the Towns of Chapel Hill and Carrboro as well as senior 
management of the University of North Carolina. 
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expected to grow to nearly 102,000 people by 2035.  Along with this growth will be increased travel demand and 
anticipated traffic and congestion. 
 
Growth in the Chapel Hill/Carrboro area is expected as a result of robust regional growth, including continued 
expansion of the University main campus and anticipated development of Carolina North. Over the next 50 years, 
Carolina North is planned to become a major employment center and will include classrooms, medical and research 
facilities. The Carolina North campus will also incorporate residential and retail uses. 
 
Although Chapel Hill-Carrboro has a relatively modest population the community is served by a vibrant transit system 
that rivals those of much larger communities.  Chapel Hill Transit (CHT) operates almost 100 vehicles and has daily 
ridership of over 30,000 when UNC is in session.  As the community is considered a desirable place to live and work, 
increasing pressures from a growing daytime population will result in continued growth of traffic at the interstate 
interchanges and along both arterial and local streets.   The anticipated development of Carolina North will generate 
additional travel demand and the community leadership seeks to expand transit opportunities as an alternative to 
further roadway expansion.  

0.1.1 Plan Assumptions 
 
The Chapel Hill/Carrboro LRTP makes the following assumptions about transit:  

• Future transit service will expand along major travel corridors as well as throughout the Chapel Hill-Carrboro 
service area.  Travelers would be intercepted at the community boundaries at “gateway” park and ride 
facilities. 

• Future Chapel Hill Transit service will include a mix of local bus routes, express services and higher 
capacity technologies such as Bus Rapid Transit (BRT).2 

• Expanded regional transit services, including express service and the implementation of regional light rail 
will support the Chapel Hill Transit system.  Such regional services will be developed by entities outside of 
Chapel Hill-Carrboro. 

Figure 0-1: Chapel Hill-Carrboro in the Durham-Chapel Hill-Carrboro Area 

 
 

                                                           
2 BRT is special service characterized by distinctive service branding, high capacity and high speed vehicles, dedicated running 
ways, use of traffic signal priority, and upgraded stations. 



Chapel Hill/Carrboro  
Long Range Transit Plan  September 2009 
 

0-3 

 

Figure 0-2: Chapel Hill-Carrboro Study Area 

 
 

0.2 Findings 
 
The building blocks for the LRTP are based on three basic findings.  These findings are crucial foundations to the 
plan: 
 

1. Analysis of 2035 travel demand suggests that six main corridors will be used by commuters to 
access the Chapel Hill-Carrboro community. The traffic levels in these corridors can justify an investment 
in a higher order of public transit. 

2. Future travel demand necessitated the need for improved transit services 
o Three service delivery concepts may be appropriate for higher level transit service. These include 

light rail (LRT), bus rapid transit (BRT) and enhanced express service (EEB). Light rail was found 
to be cost prohibitive if used as a Gateway service. However, this Plan recognizes LRT as a 
potential regional service that would serve some of the gateways while going beyond them to 
connect with Durham and Wake Counties. 

o Expanded local bus service will be necessary to support the Gateway services.  The expansion of 
local transit services will compliment the proposed Gateway services, providing improved access to 
the Gateway stations and increasing local mobility. 

3. Transit supportive land use policies, including parking policy need to be implemented along major 
transportation corridors and in the downtown to allow the preferred service concept to realize its maximum 
potential in attracting additional transit trips.  

 
These findings are discussed in greater detail below. 

0.2.1 Future Travel Demand and Gateway Corridors 
 
This LRTP utilizes the Raleigh-Durham regional travel demand model called the Triangle Regional Model (TRM) to 
project 2035 travel demand in and out of Chapel Hill-Carrboro.  The purpose in using the TRM is to establish a 
consistent link with the overall region.  The TRM is the basis of transportation planning in the Raleigh-Durham 
metropolitan area and is utilized by both of the area’s MPOs including the DCHC. The TRM for this LRTP 
incorporates the latest 2035 projections of land use, socioeconomic characteristics, and demographics for the study 
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area.  The land use information also includes population and employment assumptions about the Carolina North 
development.  The TRM is also used throughout the LRTP to test transit service concepts. 
 
The TRM, as analyzed for the study area, shows that 70 percent of commuters entering Chapel Hill-Carrboro are 
from Durham County.  These commuters come from the north and east via NC 86 (Martin Luther King, Jr. Blvd.), 
US15/501 (Franklin and North Fordham Blvd), and East NC54 (Raleigh Road).   The main commuter destination is 
the core of the community which consists of downtown Chapel Hill-Carrboro, UNC main campus, and Carolina North.  
Other commuters are entering the community via Hillsborough Road, West NC 54 (Main Street), and South US 
15/501 and are destined for the core as well. 
 
Initial locations in which to intercept travelers external to Chapel Hill and Carrboro as well as relative importance of 
key corridors are found in Figure 0-3.3  The Figure shows the general gateway locations as blue circles.  The major 
travel patterns are shown with gray lines with arrowheads.  Important travel corridors are represented in the Figure as 
thicker the gray lines.  Less important corridors are represented by thinner lines. 
 

Figure 0-3: Initial Geographic Locations of Gateways 

 
       Source: TranSystems 

0.2.2 Travel Demand and Service Concept 
 
In defining the transit market, a conceptual service plan was developed to capture the broader trip making evident in 
the study area.  The service concept has two basic elements:  Gateway services which are intended to intercept 
travelers entering Chapel Hill and Carrboro and, second, Enhanced Local Bus services were are intended to provide 
mobility within the towns.   
  

                                                           
3 An additional Carrboro gateway is added later in the study. 
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The Gateway portion of the service concept consists of two different types of services: 
 

• High Investment Corridors (HIC)—bus and rail. 
• Enhanced Express Bus Corridors (EEB)-bus. 

 
The High Investment Corridors are designed to serve the large markets originating from the Durham and Wake 
County areas and therefore involve consideration of investment technologies designed for a high volume of ridership.  
These technologies include light rail, streetcar, and bus rapid transit (BRT).4 The HIC serves the prime three entry 
points into the community from Durham County which, by 2035, will account for 70 percent of the travelers entering 
Chapel Hill-Carrboro.  The Enhanced Express Bus (EEB) Corridors do not include consideration of rail modes but 
consider BRT options as well as limited-stop, Express Bus services.  EEB is considered here as the volume of 
potential riders is less than half of what is expected for the HIC thus the need for rail modes is not apparent.  The 
refinements made to overall Gateway Service Concept include additional corridors as well as refinements to the 
routing and the identification of general locations for the Gateway nodes where travelers can park-and-ride. 
 
The set of corridors or gateway services is shown in Figure 0-4.  The Enhanced Local Bus portion of the concept 
includes services with greater frequencies and geographic coverage than the current CHT system.  The local bus 
system underlies the gateway services and covers much of Chapel Hill and Carrboro. 
 

Figure 0-4: Preliminary Gateway Service Concept 

 
  
        Source: TranSystems 

                                                           
4 BRT is special service characterized by distinctive service branding, high capacity and high speed vehicles, dedicated running 
ways, use of traffic signal priority, and upgraded stations. 
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Developing the Service Concept: Identifying Transit Technologies 
A number of viable transit modes or technologies that can potentially comprise the above service concept are 
analyzed below.  This section discusses an array of these technologies for the gateway and enhanced express bus 
services.  The evaluation of suitable technologies involves the determination of which mode is the most cost effective 
in serving the intended markets.   
 
Table 0-1 summarizes the technologies considered for the gateway services.  Other technologies, such as commuter 
rail and heavy rail, are not considered because they are not deemed practical for the Chapel Hill-Carrboro 
community.  Such services are intended for long distance, regional travel while the travel distances within the 
community are short at about five to six miles in length.  The purpose of the study, to remind the reader, is to develop 
transit strategies that are localized, leaving regional service planning to other entities. 
 
The technologies in Table 0-1 were evaluated for cost-effectiveness using conceptual operating characteristics 
including assumptions for service frequencies, length of peak periods and hours in which the service would operate.  
Capital and operating costs assumptions are from recent work done in the Raleigh-Durham area involving similar 
technologies.  For HIC technologies, the deployment for each technology type is varied.  For example, light rail (LRT) 
was tested using one, two, or three cars per train set.  In all, for the HIC services, nine variations are tested.  For the 
EEB services, five combinations of deployment are reviewed involving BRT and Express Bus.   The analysis 
concluded that assuming the highest level of ridership, BRT and express bus are the most cost effective modes in 
the HIC and EEB corridors respectively.  While LRT was deemed cost prohibitive as a gateway service, it was 
recognized that LRT as a regional service, going beyond Chapel Hill-Carrboro boundaries, should be reflected in this 
LRTP. 
 

Table 0-1: Potential Technologies for Services 

 

Preferred Service Concept 
The preferred service concept involves BRT and express bus technologies (see, again, Figure 0-4) and is named the 
“Modified High Investment Service Concept.”  This concept is shown in Figure 0-5.  It should be noted that Figure 0-5 
includes Light Rail Transit (LRT) as a regional mode and separate from the gateway concept which is local in nature.  
However, it is shown as LRT which could be added in the future.  Eventually, an LRT service could replace either or 
both of the BRT services at Gateways 3 and 4. 
 
The Modified High Investment Service Concept is a combination of the two investment scenarios developed for the 
LRTP.  The first of these was called the “Low Investment scenario” with the second called the “High Investment 
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scenario.”  The Low Investment scenario consists of arterial BRT services on gateways 1, 3, and 4.  It also consists 
of EEB serving gateway corridors 6, 7, and 8.   The High Investment concept is similar to the Low Investment 
concept except it involves the operation of BRT in an exclusive busway (in the LRT corridor) instead of the gateway 4 
(East NC54) service.   Also the High Investment assumes Gateway 1 (MLK) would have a grade separated busway. 
The preferred concept retains the gateway services of the Low Investment scenario with transit service in the fixed 
guideway corridor as considered in the High Investment scenario.  As mentioned, the fixed guideway corridor would 
have regional LRT instead of Gateway BRT service as originally considered for the High Investment scenario. 
 

Figure 0-5: Modified High Investment Service Concept 

 
 
It is assumed that services on Gateways 3 and 4 would be re-evaluated as plans for regional LRT move forward.  
The Modified High Investment Service Concept would also include the enhanced local bus system described below.  
Together, the Modified High Investment Strategy and the Enhanced Local Bus Service comprise the “preferred 
service concept” to be further analyzed.  

Enhanced Local Bus Service 
While the current CHT system provides good geographic coverage, a local transit system that can compete with the 
attractiveness of the automobile would need not only more extensive coverage than the current service but will also 
need more frequent service and expanded hours of service. The 2030 and 2035 adopted long range plans developed 
by the Durham-Chapel Hill-Carrboro Metropolitan Planning Organization contain an extensive bus network for Chapel 
Hill Transit.  That network includes services with, respectively, 10-minute and 20-minute peak and off-peak service 
frequencies.  It also contains services in support of a regional commuter rail service as well as bus services supplied 
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by the Triangle Transit Authority (TTA).  Further, services similar to some of the gateway services described above 
were included in both plans. Figure 0-6 depicts a map of the Enhanced Local Bus service used as part of the 
“preferred service concept”. In this LRTP, the local transit networks included in the 2030 and 2035 plan’s were 
modified and tailored to the gateway service concept.  This includes eliminating routes which duplicate the gateways 
or support a planned, fixed guideway service.  The 2030 plan calls for 53 routes as a part of 2030 CHT system 
including the commuter rail service.  Thus, they are eliminated for the purposes of the 2035 LRTP ultimately leaving 
23 routes as part of the LRTP. 
 

Figure 0-6: Enhanced Local Bus 

 

Modeling the “Preferred Service Concept” 
The “preferred service concept” consists of the Modified High Investment Strategy and the Enhanced Local Bus 
network.  These were modeled using TRM and combined with an off model technique to evaluate the effects of 
potentially restrictive parking policies which are not able to be accommodated in the current regional model.  An off 
model technique is used that associates travel trips with parking supply at UNC and Carolina North. Trips that could 
not be accommodated by the parking supply are generally and proportionally assigned to the new transit network.   
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Table 0-2 presents the model results for the Modified High Investment Service Concept5 using the off-model parking 
analysis as well as the TRM analysis.  As can be seen in Table 0-2 the projected Gateway service ridership is 
substantially increased by restrictive parking.  Out of 45,386 total Gateway riders under the Low Investment scenario, 
nearly 33,600 daily riders (adding parking deficit related ridership for both UNC main campus and Carolina North) 
would be attributed to the parking restrictions.  This represents almost 75 percent of the Gateway riders or a 285 
percent increase over the model results in which no restrictive parking policies were assumed.  Restrictive parking 
policies will be a key ingredient in a future transit strategy.   
 
A parking analysis more rigorous than conducted in this study is recommended. 
 

0.2.3 Need for Transit Supportive Land Use Policies to Support Expanded Transit Services 
 
It is recognized that even with exceptional transit service within the community, other policies will be needed to 
promote transit as a preferred mode of choice for residents, employees and visitors.  Policies for future development 
that promote transit supportive design and the expanded use of bicycles and walking will be necessary.  Additional 
policies needed include controlling the availability of parking on the UNC main campus, Carolina North, and the 
downtowns of Chapel Hill and Carrboro.   

Transit Supportive Development 
Experience from around the country suggests that that success in expanding transit use depends on many factors, 
including transit supportive and coordinated land development. Transit supportive policies include a mix of uses – 
housing, retail, office – and higher density. The other key factors include provision of an attractive, safe and inviting 
pedestrian environment, and the use of public space integrated with the transit station and commercial space to 
create a “sense of place.” This type of development is often called Transit Supportive Development or TSD.  
 
The development and implementation of a TSD strategy is not only essential for the future success of transit it is also 
an integral criterion in the federal government’s evaluation of Small Starts and Very Small Start funding proposals.  
Projects can receive higher ratings in communities with robust land use policies which include TSD regulations. 
 
Working with the Towns of Chapel Hill and Carrboro, 20 sites were identified as potential locations for TSD.  (See 
Figure 0-7).  These sites represent properties that are located on potential transit corridors.  For each property, the 
gross and net developable area was determined.  In discussions with representatives from the Town Planning 
Departments, a land use mix and development density was defined for each property, based on the surrounding land 
use patterns, site configuration and planning objectives.  Based on the land use mix and development density 
defined for each site, the resulting number of residential units and square footage of office and retail space was 
calculated. 
 
In addition, a set of design guidelines to implement a TSD strategy is developed in this LRTP.  The purpose of these 
TSD Design Guidelines is to ensure that new development around transit stops/stations/corridors supports transit 
use, encourages ridership, reduces auto dependency and leverages the transit investment.  These design guidelines 
support the Town of Chapel Hill’s existing Design Guidelines and are supplemental to those Guidelines.   The 
guidelines establish basic principles that include pedestrian oriented design, building design, site layout, connectivity, 
density, and transportation amenities. 
 

                                                           
5 Since the Gateway and local bus portions of the Modified High Investment Service Concept is the same for these services as 
under the Low Investment scenario, the ridership numbers reflect the Low Investment scenario. 
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Table 0-2: 2035 Ridership Forecast for Modified High Investment Service Concept Using TRM and Off- Model Parking Analysis 
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Figure 0-7: Transit Supportive Development Sites 

 
 
 

0.3 Recommended Plan 
 
The recommended Chapel Hill/Carrboro Long Range Transit Plan calls for the development a network of “gateway” 
and local bus services to enable residents, employees, and visitors to use transit instead of cars while within the 
Chapel Hill-Carrboro community.  Gateway services provided in the six corridors would include a combination of: 
 

• Higher level transit services such as BRT 
• Improved local service to provide connectivity 
• Connections to regional transit services 
• Park and ride facilities where practical 
• Transit supportive development 

 
This network is identified as the “Modified High Investment Service Concept” and anticipates the implementation of 
regional Light Rail Transit (LRT) service connecting gateways at NC54 (East) and US15/501 (East).  If LRT were to 
move forward, gateway services proposed in those corridors might need to be re-evaluated. 
 
The primary gateway services (corridors 1, 3, and 4) would utilize “Bus Rapid Transit” BRT service.  BRT is special 
service characterized by distinctive service branding, high capacity and high speed vehicles, dedicated running ways, 
use of traffic signal priority, and upgraded stations.  Figure 0-8 and Figure 0-9 show, respectively, the stations and 
vehicles envisioned for the service.  The remaining gateway services (6, 7, and 8) would use standard vehicles in 
express service though they will be branded similar to the BRT service and, as planned for BRT, have upgraded 
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stations.  All these services would utilize state-of-the-art passenger information systems to enable riders to know 
when their buses are expected to arrive.  The gateway services would be supported by a much increased local 
system.  It is assumed that services on Gateways 3 and 4 would be re-evaluated as plans for a regional LRT move 
forward.  The Modified High Investment Service Concept, described on page 0-7 would also include the enhanced 
local bus system described on page 0-8.  Together, they comprise the “preferred service concept”.  
 
Table 0-3 and Table 0-2 (on page 10), present statistical information about the Gateway and Enhanced Local Bus 
components of the recommended system.   
 

Table 0-3: Summary Gateway Service Statistics 

 
 
The enhanced local bus service anticipates (in 2008 dollars) a $43.5 million annual operating cost and $49 million in 
initial capital costs.  The capital costs include the acquisition of expansion vehicles, expansion of the CHT Millhouse 
Road operations center and the installation of additional passenger amenities such as shelters.   

0.3.1 Initial Implementation and Funding 
 
The results of the TRM and off-model parking analysis (Table 0-2) were used to identify two gateway corridors for 
more detailed analysis in the form of conceptual operating plans.  The conceptual operating plans for these 
“prototype” corridors form the basis of cost information for the remaining services.  The Transit Study Policy 
Committee identified Gateway 1 (MLK Boulevard) and two branches of Gateway 3 (US 15/501 via Franklin and via 
Estes to Carolina North) as corridors to be developed further.  Gateway 4 was not targeted because the committee 
believed that corridor (along with the HIC rail corridor in the Modified High Investment Service Concept) would be 
studied through a regional transit planning process that is underway.  The remaining gateways (6, 7, and 8) are not 
selected because they show relatively modest ridership levels. 
 
  



Chapel Hill/Carrboro  
Long Range Transit Plan  September 2009  
 

0-13 

 

The operating plan for each prototype gateway is conceptual. It includes a running way definition, ridership estimate, 
station and vehicle description, and operating parameters (i.e. span of service, fleet size, headway, running time).  
For both of these gateways, the five characteristics of the service are defined: 
 

1. Running Way improvements—which include adding travel lanes, signal priority, and other enhancements to 
the street in which the BRT service would operate. 

2. BRT Station improvements—which would be up-graded versions of the standard bus stops with shelters 
now in use by CHT.  An example of upgraded stations is found with Kansas City’s BRT serviced branded as 
“MAX.” See Figure 0-8 for one such station. 

3. Gateway Park-and-Ride Facilities— which are parking facilities to intercept people entering the community 
who will park their vehicles and board the BRT to their final destination. 

4. Vehicles—which are primarily the BRT vehicles, and in the case of the priority corridors, are articulated 
vehicles similar to ones now in use in Chapel Hill.  See Figure 0-9. 

5. Operating Facility and Miscellaneous—which include additional vehicle storage and maintenance areas at 
CHT’s main operating base. 

 
Figure 0-8: BRT Station— Shelter and Station Sign for the MAX BRT Service in Kansas City 

 
 

Figure 0-9: Chapel Hill Transit Articulated Buses 
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Table 0- 4 below summarizes capital costs for both BRT corridors.   All capital costs are projected (in 2008 dollars) to 
range from about $133 million to just over $142 million. As can be seen from the table, well over 60 percent the costs 
are associated with the Gateway park-and-rides.  The MLK service would have nearly 4,100 parking spaces at the 
gateway with the US15/501 service having just over 5,000 parking spaces.  
 
The projected number of park ride spaces at GW1 could also be reduced if regional transit services were expanded 
in conjunction with the provision of park ride facilities in outlying areas.  The total cost of providing park ride at any of 
the Gateways will also depend on whether the spaces are surface or provided in a structure. Opportunities for the 
integration of parking into a joint development may also be possible and might reduce the overall cost. 
 

Table 0-4: Preferred Gateway Corridor Capital Costs—2008 Dollars 

 

Operating Costs 
Based on the above conceptual operating plans, the Martin Luther King, Jr. (Gateway 1) and US 15/501 (Gateway 3 
serving downtown Chapel Hill and the UNC Main Campus via Franklin and Carolina North via Estes) project first year 
operating costs (in 2008 dollars) of $3.21 million and $4.03 million respectively.  Both of these costs assume the base 
operations shown in Table 0- 5 as well as an assumption for complementary ADA paratransit service.6  The services 
would be anticipated to operate on weekdays from about 6:00 am until 11:00 pm for a 17 hour service day.  Service 
would also be provided on Saturdays and Sundays though for shorter periods of time. 

Table 0-5: Summary Operating Statistics for Preferred Gateway Services 

 

                                                           
6 Any cost savings by reducing overlapping local service in the preferred corridors have not been taken into account. 
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Funding Options 
There are four main sources of funding that are typically used for public transit services in North Carolina and could 
possibly help fund the gateway and expanded local services.  They are: 
 

1. Passenger Fares—which are charges to people who ride the service. 
2. Federal grants and innovative financing—are from a variety of grant programs including Small Starts and 

Very Small Starts funding. 
3. State grants—the State of North Carolina through its Department of Transportation (NCDOT) also has a 

number of operating and capital funding programs. 
4. Local funds—can be from general funds, dedicated taxes, and special assessments and fees.  

 
For Chapel Hill Transit (CHT) all of the above are viable options with the possible exception of passenger fares.  
Currently, the CHT is fare free.  It is assumed that any future BRT system would likewise be fare free. Thus, 
passenger revenue is not considered a funding source for the BRT service. 
 
In developing either or both of the BRT lines, all of the above funding sources are available. However, the Small 
Starts program would offer a potentially new source of funding that the towns, to this point, have not previously 
utilized.  Much of the capital funding for the MLK service could come from the federal government’s Very Small Starts 
program.  The MLK service would be implemented in phases with a version scaled down from the 2035 plan to match 
projected demand for services in 2025 or earlier.   
 
This plan also will depend upon the adoption of land use regulations that promote “transit supportive development.”   

0.4 Next Steps  
 
This LRTP developed conceptual operating plans for two selected gateway corridors.  The Plan recommends 
proceeding with public review of the findings of this Plan and adoption by the Towns of Chapel Hill and Carrboro and 
the University of North Carolina at Chapel Hill. This Plan included conceptual operating plans for two selected 
gateway corridors and recommends consideration of Gateway 1—MLK as the first gateway service to be 
implemented.   

Action Steps 
The following steps should be taken to implement the Chapel Hill Long Range Transit Plan: 
 

• Initiate an extensive public input process to review the findings, strategies and recommendations of the 
Chapel Hill LRTP. 

• Consideration of adoption of the Plan by the governing bodies of Chapel Hill and Carrboro. 
• Development of short range transit plans providing more detail on the implementation of the approved 

strategies of the Chapel Hill LRTP.  
• Consider  further study of the Martin Luther King Jr. Boulevard corridor including the development of an 

Alternatives Analysis (AA) study.  

Potential Timeline 
The Very Small Starts funding strategy is anticipated to require approximately six years to complete.  It is possible 
this timeline, Figure 0-10, can be further compressed if the communities wished to forego funding under New Starts 
(using Section 5307 funding or other sources instead).   The AA could be reduced in time as well as engineering 
period (as under project development) could also be made faster. 
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Figure 0-10: Very Small Starts Implementation Time Line 
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Section 1: Introduction 
 
The goal of the 2035 Chapel Hill Long Range Transit Plan (LRTP) was to develop a comprehensive transit network 
serving the Chapel Hill/Carrboro area that would provide a viable transportation alternative for those who live and 
work in the community. This transit system is intended to reduce congestion, and diminish the need for expanded 
parking at the University of North Carolina at Chapel Hill (UNC) main campus and UNC’s Carolina North 
development as well as other key locations in the community.  This plan also contemplates the development of 
complementary land use and parking policies that promote the use of transit.  A key assumption of this plan is that 
transit services beyond the community boundaries were considered the responsibility of other providers such as 
Triangle Transit and were not addressed as part of this plan. 
 
The LRTP recommends the development of a network of “gateway” transit services that intercept travelers at the 
community boundaries and efficiently move these travelers primarily to the core of the community.  The gateway 
services consist of either Bus Rapid Transit (BRT) or enhanced express bus services emanating from park-and-ride 
facilities at the periphery and making limited stops.  In addition, the local bus network would be enhanced to provide 
a greater level of frequency and geographic coverage than the current Chapel Hill Transit (CHT) system.  The initial 
gateway service recommended to be implemented is a BRT service linking the interchange near Martin Luther King, 
Jr. Boulevard (North Carolina State Route 86) and I-40 on the north with the core of the UNC main campus on the 
south. 

1.1 The Study Community 
 
The Towns of Chapel Hill and Carrboro, North Carolina are part of the Raleigh-Durham metropolitan area and 
Durham-Chapel Hill-Carrboro Metropolitan Planning Organization with a combined population of nearly 70,000.  
About 40,000 people work in Chapel Hill-Carrboro. The community is also home to the University of North Carolina at 
Chapel Hill with 30,000 students and faculty and the North Carolina Hospital. In recent years, UNC has begun 
planning for the development of the former Horace Williams Airport (at the northwest intersection of Estes Drive and 
Martin Luther King, Jr. Boulevard) with the intention of creating a mixed-use campus called Carolina North.  Over the 
next 50 years, Carolina North is expected to become a major employment center when fully built out with classrooms, 
medical and research facilities. The Carolina North Campus will also incorporate residential and retail uses.  Based 
on 2035 regional projections, the population of Chapel Hill-Carrboro will reach 102,000 and employment of almost 
94,000 people—more than double the current employment level.  See Figure 1-1 and Figure 1-2 for maps of the 
community. 
 
Although Chapel Hill/Carrboro has a relatively modest population the community is served by a vibrant transit system 
that rivals those of much larger communities.  Chapel Hill Transit (CHT) operates almost 100 vehicles and has daily 
ridership of about 30,000 when UNC is in session.  As the community is considered a desirable place to live and 
work, increasing pressures from a growing daytime population will result in continued growth of traffic at the interstate 
interchanges and along both arterial and local streets.  The anticipated development of Carolina North will generate 
additional travel demand and the community leadership seeks a transit solution to this challenge as an alternative to 
further roadway expansion.   
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Figure 1-1: Chapel Hill-Carrboro in the Durham-Chapel Hill-Carrboro Area 

 
 

Figure 1-2: Chapel Hill-Carrboro Study Area 

 

1.2 Study Overview 
 
This study began in fall 2006 and was led by a Transit Study Committee.  The membership of this committee was 
comprised of these elected officials of the towns of Chapel Hill and Carrboro as well as senior leadership of UNC and 
Chapel Hill. 
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• Kevin Foy, Mayor of Chapel Hill 
• Bill Strom, Mayor Pro Tem of Chapel Hill 
• Ed Harrison, Council Member, Chapel Hill 
• Jim Ward, Council Member of Chapel Hill (later elected Mayor Pro Tem) 
• Dan Coleman, Alderman, Town of Carrboro 
• Jonathan Howe, UNC 
• Jack Evans, UNC/Carolina North 
• Anna Wu, UNC 
• Carolyn Elfland, UNC 
• Roger Stancil, Chapel Hill Town Manager 

 
The Transit Study Committee was supported by a technical committee composed of these Chapel Hill and Carrboro 
town staff, staff of the Durham Chapel Hill Carrboro Metropolitan Planning Organization (DCHC MPO), as well as 
staff from Triangle Transit. 
 

• David Bonk, Chapel Hill 
• Steve Spade, Chapel Hill Transit 
• Patrick McDonough, Triangle Transit 
• Mark Ahrendson, DCHC MPO 
• Trish McGuire, Carrboro 
• Adena Messinger, Carrboro 
• Karen Lincoln, Orange County 
• Margaret Hauth, Hillsborough 
• John Hodges-Copple, Triangle J Council of Governments 
• George Alexiou, transportation consultant for UNC 

 

1.3 Report Overview 
 
The LRTP is divided into these eight main sections: 
 
Section 2: : Chapel Hill/Carrboro Transit Market which reviews the Triangle Regional Model (TRM) used to 
project the impact of the transit system on vehicle traffic in the study area. 
 
Section 3: Defining the Travel Market and Service Concept which analyzes future traffic pattern and develops a 
conceptual transit network. 
 
Section 4: Evaluation of Transit Technologies begins to define the modes that would work within the conceptual 
transit network. 
 
Section 5: Forecasting Ridership for the Service Concept which uses the regional travel demand model to test the 
service concept. 
 
Section 6: Conceptual Operating Plans which defines the characteristics of the leading corridors of the service 
concept. 
 
Section 7: Transit Supportive Development which discussed the potential to increase land use densities along 
potential transit corridors. 
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Section 8: Financial Plan outlines how the services could be funded. 
 
Section 9: Implementation Plan delineates the next steps. 
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Section 2: Chapel Hill/Carrboro Transit Market 
 
This study included a review of the Triangle Regional Model (TRM) by Cambridge Systematics7.  The purpose of this 
review was to evaluate the effectiveness of the TRM in estimating future transit ridership for the Chapel Hill–Carrboro 
study area in response to proposed changes in transit service and land development that may be recommended as 
part of the long-range transit study.  The review was based on documentation prepared in connection with a model 
update conducted in 2006, together with examination of the transportation networks and other input data files that 
were used to develop and calibrate the most recent version of the model.8 

2.1 Transportation Network and Zone Structure 
 
This section documents the structure and content of the basic geographic analysis units and transportation networks 
used to process input data for the TRM and to display the travel demand forecasts resulting from the model. 

2.1.1 Transportation Analysis Zones  
 
The TRM study area encompasses over 2,600 square miles and includes all of Wake, Durham, and Orange counties, 
plus portions of five other surrounding counties, as shown in Figure 2-1.  The study area is divided into 2,317 internal 
transportation analysis zones (TAZ) that vary in size from 0.01 to 23.0 square miles, with many of the smaller TAZs 
located in the higher density urban cores of Raleigh, Durham, and Chapel Hill-Carrboro.   
The area of interest to this study comprises the Towns of Chapel Hill and Carrboro, located in southeastern Orange 
County and southwestern Durham County, as shown in the shaded area of Figure 2-1.  This area includes 
approximately 150 TAZs, ranging in size from 0.01 to 3.5 square miles, with an average area of approximately 0.33 
square miles.  This smaller TAZ size makes it potentially feasible to model nonmotorized trips between adjacent 
TAZs.  
Based on the TRM documentation, the zonal data, which includes employment, transit access, parking information, 
and socioeconomic information, appears to be adequate.  The employment and population data is stored at the TAZ 
level, and includes nine types of employment:  industry, retail, highway, office, service, and four special generator 
employee categories, including university, shopping centers, airports, and hospitals.  The population data includes 
the number of households, population mean income, number of dwelling units, and university beds.  The TAZ-level 
data includes the size and area type of the TAZ, the percentage of the TAZ that is within a short or long walk to 
transit in the morning peak and midday time periods, and the average parking cost in the TAZ.  This data could be 
expanded to include more information on the parking in each TAZ, potentially, including number of spaces and 
categorizing the parking costs into price ranges, rather than one average price. 

                                                           
7 This section was written by Cambridge Systematics 
8Triangle Regional Model 2006 Documentation, prepared by PB Americas, Inc. January 4, 2007. 
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Figure 2-1: Triangle Regional Model Area 

Source: Cambridge Systematics  

2.1.2 Highway Network 
 
The highway network used in the TRM consists of 11,744 road segments, representing approximately 4,269 
centerline miles of roads functionally classified as collectors, minor or major arterials.  This represents about 
37 percent of the total public road mileage in the study area.  Roads not explicitly included in the TRM network are 
predominantly local streets; they are represented by 4,832 connector links to TAZ centroids.  In general, the highway 
network segments coincide with, and form the TAZ boundaries.   
The network input data includes the number of lanes, speed limit, signal density, functional classification, median/left-
turn treatment, and turn penalties.  The highway network does not include data pertaining to bicycle or pedestrian 
service characteristics.  
This level of highway network detail is typical in travel modeling practice.  It allows for a fairly complete network 
assignment of motorized trip movements between TAZs, but requires intrazonal movements (i.e., trips that begin or 
end in the same TAZ) to be represented as simple summary tabulations, and limits the amount of network detail that 
can be attributed to local streets for modeling walk or bicycle trips (e.g., presence of sidewalks, pedestrian signals, or 
bike lanes). 
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2.1.3 Transit Network 
 
The TRM transit network is a separate network database built using a subset of the highway network segments.  The 
transit network covers approximately 3,746 highway centerline miles, or about 88 percent of the TRM highway 
network.  Not all links represent actual bus routes; some represent highway access to a transit park-and-ride facility.  
In addition, the transit network includes 10,657 connector links to TAZ centroids (more than four connectors per TAZ 
centroid), depicting access options to different bus routes and different walk distances. 
The inclusion of auto access links and multiple centroid connectors to different bus routes provides considerable 
flexibility in modeling new transit service configurations, such as intermodal transfer points and suburban park-and-
ride facilities linked to express transit. 
The transit route system data inputs include the route name, travel time, local/express indicator, peak-period 
headway, off-peak period headway, transfer costs, in-vehicle travel time (IVTT) weight for local routes, IVTT weight 
for express routes, waiting time weight, and fare.  The transit stops data includes the location and the nearest 
highway node.  The transit mode transfer data includes the “to and from” companies, the time cost, transfer cost, and 
the alighting and boarding stops.  The transit network data inputs appear to be adequate from the model 
documentation.   
As will be seen later in this study, the Transit Study Committee (see Section 1.2) directed that modeling of LRTP 
service options not include regional transit serving Chapel Hill and Carrboro.  The purpose of this decision was to 
focus on services solely within the community. 

2.2 Modifications for this Work Program 
 
The TRM was determined to be reasonably well-suited for the evaluation of alternative transit service options and for 
transit-oriented development policy initiatives as part of the long-range transit improvement plan in the Chapel Hill-
Carrboro region.  There is considerable flexibility available in the transit coding and mode choice level-of-service 
variables to account for most, if not all, proposed transit options, and the consistent use of income/auto availability 
market segments provides a more realistic reflection of changes in behavior by both transit captives and choice 
riders. 
The fact that the mode choice model incorporates an “auto intercept” choice greatly facilitates exploration of 
improved service to existing or proposed intercept lots.  This would otherwise have been a concern. 
Other potential limitations which require employing additional interpretation of results included: 

• Zonal and network densities are much higher in the urban centers within the Triangle region than along the 
edges.  Therefore, the model is probably best suited to evaluate projects located in these urban areas. 

• The home-based school trip attractions are based on population figures rather than school employment or 
student population statistics.  This could lead to projected home-based school trips to TAZs which have no 
primary school facilities. 

The model does not account for potential time period shifting (from peak to off-peak), which could be a consequence 
of increased or reduced congestion. 
 
As mentioned above, the Transit Study Committee (see Section 1.2) directed that modeling of LRTP service options 
not include regional transit serving Chapel Hill and Carrboro.   
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Section 3: Defining Travel Market and Service Concept 
 
The purpose of this section is to define the 2035 travel market for the Chapel Hill/Carrboro area and to develop this 
market into a service concept.  In subsequent sections of this LRTP, the service concept will be further refined into 
specific services in the form of an operating plan.  The travel market was derived from trip tables from the TRM (see 
Section 2 for a discussion of the regional travel model). From this high level analysis, a transit service concept was 
developed. 
 
A basic precept in defining the transit market is that travelers to the towns would be intercepted at municipal 
boundaries.  Regional connections extending beyond the corporate limits of Carrboro and Chapel Hill were not 
considered in this LRTP. 
 

3.1 2035 Travel Market 
 
The basic approach to defining the transit market is to develop key travel nodes, nodal connections, and intercept 
points relying on the TRM.  Figure 3-1 provides a regional perspective of this analysis; however, the TRM’s Traffic 
Analysis Zone (TAZ) structure has been aggregated and abstracted into three rings as shown in Figure 3-2 an outer 
ring in gray (covering one or more counties), an inner ring in blue (covering one or municipalities) and a core ring in 
orange (downtown and the immediate area including UNC main campus and Carolina North).  The core is then 
further sub-divided to allow for more detailed analysis.  Table 3-1 describes each zone in each ring. 
 

Figure 3-1: Regional Perspective of the TRM’s Aggregated Traffic Analysis Zones (TAZ) 

 
Source: TranSystems 
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Figure 3-2: Simplified TAZ Structure  

 
Source: TranSystems 

 
Table 3-1: Description of Analysis Rings 

 
Ring Defined Ring Zones 

Outer  
 

At this largest perspective, the lower southern third of Orange County is 
the core of travel patterns investigated.  A series of wedges surrounding 
the core are defined via the major transportation system.  These are 
described clockwise starting at the north or 12 o’clock position. 
 

1. NE (Durham County) 
2. E (Durham/Wake Co’s) 
3. SE (Wake/Chatham Co’s) 
4. SW (Chatham County) 
5. W (Orange County) 
6. NW (Orange County) 
 

Inner  

At this perspective, another series of wedges surrounding the core are 
defined and are divided by the major transportation system.  These are 
described clockwise starting at the north or 12 o’clock position. 
 

7. Northeast 
8. East 
9. Southeast 
10. Southwest 
11. West 
12. Northwest 
 

Core 
(downtown) 

Even at this close-up perspective, the hub and wedge concept is 
consistently applied.  The downtown core is subdivided into areas that 
roughly consist of major destinations surrounding the physical center of 
downtown Chapel Hill.  These are described clockwise starting at the 
north or 12 o’clock position. 
 

13. NORTH 
14. EAST 
15. SOUTH (UNC) 
16. WEST (Carrboro) 
17. CENTER 
 

Source: TranSystems 
A review of travel patterns associated with these “rings” as well as demographic attributes within these various rings 
will assist in identifying key nodes or concentrations.  The travel patterns are based on year 2035 twenty-four-hour all 
trips matrix from the TRM.  The process uses abstractions of the TAZs before focusing on real geographies.  The 
intent of this analysis is to explore travel patterns within and across the various rings with a focus at the inner ring 
and core as necessary.  A travel exchange matrix has been established from the outer ring and is depicted by desire 
lines.  The primary interest with the outer ring is in the exchange from each wedge to the inner ring and/or core.  By 

Outer Ring 

Inner Ring 

Core 
includes zones 13 to 17 
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3.1.2 Inner Ring Trip Exchanges 
 
Figure 3-6 compares two types of trips generated in each Inner Ring Zone—total trips and trips that are internal to 
the given zone.  The difference in these two trip types are trips that leave the zone and go elsewhere. 
 

Figure 3-6: Inner Ring Trips—2035 

 
Source: TranSystems 
 
As can be seen, many trips stay internal for a number of the zones.  Figure 3-7 shows major trip exchanges between 
Inner Ring Zones.  Only trip exchanges of 2,000 or more per day are shown.  Trip movements between zones are 
fairly extensive. 
 

Figure 3-7: Inner Ring Zonal Trips Exchanges—2035 

  
Source: TranSystems 
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3.1.3 Core Trip Exchanges 
 
Figure 3-8 compares all trips and internal zone trips for the core area.  The largest zone, with 35,000 daily trips, also 
has nearly 21,000 internal trips.  This zone represents the main campus of the University of North Carolina (UNC). 
 

Figure 3-8: Core Trips-2035 

 
Source: TranSystems 

 
Figure 3-9 shows major trip movements between core zones.  As before, only trip exchanges equal to or greater than 
2,000 are shown. Within the core, many trips are involving Zone 15, the main campus of UNC. 
 

Figure 3-9: Core Zonal Trip Exchanges—2035  

 
Source: TranSystems 
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3.1.4 Serving External Trips—Gateway Locations 
 
Locations in which to intercept travelers external to Chapel Hill and Carrboro are shown in Figure 3-10.  Figure 3-10 
links geographically the information found earlier in Figure 3-5.  The Figure shows approximate locations of Outer 
Ring Zones.  Note that there is no Zone 3 since the likely point of entry would be NC 54 via I-40, which is also a point 
of entry for Zone 2 trips.  Similarly, Zones 4 and 5 potentially share a common entry point though NC54 (west side) is 
another entry point as well.  Finally, Zone 6 is shown though it does not have a major trip movement.  That area is 
still a potential entry point and it is shown to provide some geographic coverage. 
 

Figure 3-10: Geographic Locations of Gateways 

 
       Source: TranSystems 

3.1.5 Serving Internal Trips 
 
The preceding analysis showed a considerable level of trip making within the Chapel Hill and Carrboro area.  To 
refine possible travel nodes within the communities, as examination of projected 2035 employment and population by 
TAZ was made. 
 
Respectively, Figure 3-11 and Figure 3-12 show projected population and employment densities for 2035.   
Figure 3-13 combines the information in Figure 3-11 and Figure 3-12.  All three graphics show concentrations of 
potential transit demand in the core of the communities as well as along US 15/501 on the east and the Martin Luther 
King, Jr. Boulevard corridor in the north.   Figure 3-14 shows areas in 2035 where the combined population and 
employment density exceeds 10,000 people.  The locations are circled and are potential transit hubs within the 
communities.  Some of the areas also match gateway locations as well as downtown Chapel Hill/Carrboro, the UNC 
main campus as well as the Carolina North development. Another emerging area is along Jones Ferry Road in 
Carrboro.  Given the extensive nature of these concentrations of employment and population in the community, a 
fairly broad level of local bus service would be needed to connect these locations. 

1 

5 
4 

2 6 
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Figure 3-11: 2035 Projected Population Densities in Chapel Hill and Carrboro 

 
          Source: TranSystems 

Figure 3-12: 2035 Projected Employment Densities in Chapel Hill and Carrboro 

 
Source: TranSystems  
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Figure 3-13: Combined 2035 Projected Population and Employment Densities 

 
            Source: TranSystems 
 

Figure 3-14: Areas with 10,000 or more Employees and Residents per Square Mile (2035) 

 
   Source: TranSystems 
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3.2 Service Concept 
 
In defining the transit market a conceptual service plan was developed to capture the broader trip making evident in 
the study area.  The service concept has two basic elements:  Gateway services which are intended to intercept 
travelers into Chapel Hill and Carrboro and, second, Enhanced Local Bus services, intended to provide mobility 
within the towns.  These concepts will be developed further in later sections of this report. 
 

3.2.1 Gateway Service Concept 
 
Figure 3-15 illustrates the Gateway service concept.  Gateway services are composed of high investment and 
enhanced transit alternatives that directly target people entering the Carrboro/Chapel Hill community using 
automobiles.  The goal of the gateway service is to divert automobile drivers to transit.  As seen in the Figure, the 
gateway nodes are located on the fringe of the communities and would likely be park-and-ride facilities.  For high 
investment gateway concepts on the east (utilizing US 15/501 and NC 54 roadways) investments outside the 
community boundaries into Durham are shown.  It may be worth consideration to extend services into Durham rather 
than intercepting residents at the Chapel Hill boundary.  
 

Figure 3-15: Gateway Service Concept 

 
                                                                                                                   Source: TranSystems 

3.2.2 Enhanced Local Bus Service Concept  
 
There are two types of enhanced local bus services shown in Figure 3-16.  The first broadly builds on the current 
network and addresses issues related to service frequency as well as other gaps in service (such as on weekends 
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and in certain geographic areas).  The second creates a new class of service called “crosstowns” which attempt to 
address travel outside of the core area.   
 

Figure 3-16: Enhanced Local Bus Service 

 
     Source: TranSystems 

3.2.3 Overall Service Concept  
 
The concept system shown in Figure 3-17 is based on the previously described review of 2035 population and 
employment densities, existing Chapel Hill Transit system and the 2035 Travel Patterns from the TRM. Using the 
date from the previously described analyses, the conceptual transit system was developed to address the 
community’s desire for a “ubiquitous” transit system where people going in and staying within Chapel Hill/Carrboro 
can easily travel without reliance on private vehicles. The concept consists of two main elements described in 
Sections 3.2.1 and 3.2.2.  They are enhanced local bus and “gateway” services, respectively.  
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Figure 3-17: Draft Conceptual Transit System 

 
            Source: TranSystems 

  

Updated Service Concept 
The gateway portion of the service concept in Figure 3-17 was later updated based on comments from the technical 
and Transit Study Committees. The Gateway service concept consists of two different types of services: 
 

• High Investment Corridors (HIC) 
• Enhanced Express Bus Corridors (EEB) 

 
The High Investment Corridors are designed to serve larger markets and therefore involve consideration of some 
higher investment technologies include light rail and streetcar as well as BRT. The Enhanced Express Bus Corridors 
do not include consideration of rail modes but consider BRT options as well as limited-stop, Express Bus services. 
The refinements made to overall Gateway Service Concept include additional corridors of both types as well as 
refinements to the routing and the start and end location of each corridor, and the identification of general locations 
for the gateway nodes where travelers could park and ride. 
 
The refined set of corridors or gateway services is shown in Figure 3-18.  The enhanced local bus portion of the 
concept was not changed. 
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Figure 3-18: Final Gateway Service Concept 

 
Source: TranSystems  
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Section 4: Evaluation of Service Technologies  
 
This section evaluates technologies to be applied to the service concept developed in Section 3.  After the 
technologies are determined for each service within the concept, this section will recommend the technologies to be 
applied to each gateway corridor as well as the assumptions to be made for an underlying local bus network.  The 
goal is to define an overall 2035 system from which corridors can be identified for further analysis.  This section 
discusses an array of technologies for each service type—gateway and enhanced local bus.    
 

4.1 Gateway Service Technologies 
 
This section describes the development of the Gateway Service Concepts.  The objectives of these services are to 
provide viable alternatives to driving to travelers entering Chapel Hill and Carrboro and to serve travelers along the 
corridors with a high level of service.  As part of this analysis, transit technologies that could work as nodal 
connections for the defined services were evaluated.  These concepts are being developed so that the corridors, 
technology and service characteristics can be selected for more detailed analysis. The later analysis will include 
application of the regional travel demand model to estimate transit mode share. At this stage of the analysis, mode 
share is examined at various levels so the implications can be evaluated. 
 
The approach used in this analysis was to: 
 

1. Define corridors for gateway services 
2. Estimate 2035 potential market size for services 
3. Evaluate technologies for each gateway service 
4. Draw conclusions about the most desirable technology for each service and identify the most promising 

corridors.  
 
These steps, as will be seen, were reviewed with the Transit Study Committee which approved of the recommended 
technologies and corridors. 
 
There are two types of gateway services—High Investment Corridors and Enhanced Express Bus.  Both of these 
concepts were introduced in Section 3 of this report.  In summary, the High Investment Corridors contemplate 
substantial capital infrastructure such as right of way improvements while the Enhanced Express Bus options do not.  
The steps in the analysis of each type of service are similar.  However, underlying capital and operating assumptions 
are different for each service.  Thus, this discussion will address each service type separately. 

4.1.1 Corridor Definition 
 
All services start in outlying areas at a gateway node (i.e. park-and-ride) and end in the central area of Chapel Hill.  
Service to these two primary trip attractors in the center of Chapel Hill were considered as ending locations for the 
Gateway services: 
 

• UNC main campus/downtown Chapel Hill/Carrboro 
• Carolina North development  

 
Carolina North is expected to be an important travel generator in 2035. In some corridors, this requires branching of 
main line services.   
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This section will first describe the High Investment Corridors and then the corridors involving Enhanced Express Bus. 

High Investment Corridors (HIC) Gateway Services 
The following describe the services in each corridor in more detail. 
 
Gateway Service 1 serves the north corridor, from I-40 to downtown/UNC, via Martin Luther King Jr. Blvd. or MLK – 
Columbia Rd. The alignment is 4.8 miles long. This alignment is able to serve both downtown/UNC and the Carolina 
North development without branched service. As shown in Figure 4-1, a park-and-ride facility would be located at the 
north end of the alignment to intercept automobile travelers.   

  
Figure 4-1: Gateway Service 1—Martin Luther King, Jr. Boulevard (MLK) Service 

 
 
 
Gateway Service 2 serves the Northeast Corridor connecting Durham and Chapel Hill. There are two service options. 
Service 2A extends from I-40 to downtown/UNC, via US 15/501 – Franklin Street, Main Street, and Columbia Road. 
The alignment is 5.1 miles long. A park-and-ride facility would be provided at the northeastern end near I-40 and the 
town line to intercept automobile travelers. Service 2A is shown in Figure 4-2. 
 
Service 2B includes a branched service to Carolina North via Estes Drive. The branch is 1.9 miles long but requires 
vehicles to operate along the trunk from the park-and-ride facility duplicating the other branch to downtown along the 
trunk portion, thus 2B is a less efficient operation. However, simply extending the downtown branch northward to 
serve Carolina North would provide a circuitous service to Carolina North that would not be competitive with 
automobile travel. Service 2B is shown in Figure 4-3. 
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Figure 4-2: Gateway Service 2A—US 15/501 (Franklin) Service 

 
 

Figure 4-3: Gateway Service 2B US 15/501 to Carolina North 
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Gateway Service 3 extends from the northeast to the center of Chapel Hill, but uses Fordham Boulevard to shift 
southward and approaches UNC from the east.  There are two variations to this service. Service 3A extends from I-
40 to downtown/UNC via US 15/501 – Fordham Boulevard and Raleigh Road. It is 5.6 miles long and has a park-
and-ride facility located, as in Service corridor 2 at the I-40 interchange with US 15/501 just beyond the town line. 
Figure 4-4 below shows the corridor alignment using Raleigh Road; an alternative and perhaps better option is to 
proceed father south on Fordham Boulevard and use Manning Drive for the last segment approaching UNC. This is a 
bit longer but offers better access to the hospital complex. 
 

Figure 4-4: Gateway Service 3A—US 15/501 (Fordham) 

 
 
Service 3B is a variant of 3A that also serves Carolina North essentially using the same branch on Estes Drive as 
service 2B. The service stays on Franklin Street to reach Estes Drive. Thus, the branch of 3B serving Carolina North 
is identical to the branch of 2B serving Carolina North. The difference between 3B and 2B is the service to 
downtown/UNC, since we have defined the Service 3B (like 2B) to include both the branches to downtown/UNC and 
to Carolina North.  See Figure 4-5. 
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Figure 4-5: Gateway Service 3A—US 15/501 (Fordham) to Carolina North 

  
 
Gateway Service 4 serves the east corridor and has two variations. Service 4A operates from the Orange County 
limit to downtown/UNC via NC54, Raleigh Road, and Columbia Road. The alignment is only 2.9 miles in length. 
While it would be more convenient for travelers using I-40 if the proposed park-and-ride facility were located closer to 
the interstate, we have shown it at the boundary about two miles from the interstate. This service is also shown using 
Raleigh Road all the way to UNC but could use Fordham Boulevard and Manning Drive to serve the hospital area 
better.  Figure 4-6 illustrates. 
 
Service 4B extends the 4A alignment to serve Carolina North. The total alignment is then 5.1 miles.  See Figure 4-7. 
 
Gateway Service 5 is different from the others in that does not follow arterial alignments but off-road rights-of-way. 
Service 5A approached Chapel Hill from the north parallel to Corridor 1 but uses the freight rail right-of-way. It 
extends from I-40 to downtown. The alignment is 6.5 miles long and can serve both Carolina North and downtown 
Chapel Hill on one line and is shown in Figure 4-8. 
 
Service 5B utilizes a dedicated right-of-way in the Town of Chapel Hill and a segment of right-of-way identified in the 
TTA Phase 2A rail plan. The alignment parallels 4A but continues north to serve the park-and-riders on US 15/501 
shown in services 2A, 2B, 3A, and 3B. While this study has been limited in focus to Chapel Hill and Carrboro, the fact 
that this alignment is based on the TTA Phase 2A rail plan suggests it could be a component of a larger regional 
transit improvement. Service 5B connects I-40 with UNC/downtown Chapel Hill and has a length of eight miles.  See 
Figure 4-9. 
 
Service 5C is the union of 5A and 5B. On the one service over the 14.5 mile alignment, there could be a northern and 
northeastern gateway park-and-ride (and potentially an additional eastern gateway park-and-ride as in Services 
4A/4B) connecting to downtown/UNC and Carolina North. 
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Figure 4-6: Gateway Service 4A—NC54 (East) 

 
 

Figure 4-7: Gateway Service 4B—NC54 (East) to Carolina North 
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Figure 4-8: Gateway Service 5A—North Rail Corridor 

 
 

 
Figure 4-9: Gateway Service 5B—Fixed Guideway Corridor 
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Enhanced Express Bus (EEB) 
Similar to the High Investment Corridors, the Enhanced Express Bus corridors all start at one of three gateway nodes 
with the intention of intercepting travelers entering the community.  Each node, as explained earlier, is a park-and-
ride facility.  The following discusses each corridor.   With one exception, each corridor has two basic alternatives.  
The “A” alternatives serve the downtowns of Carrboro and Chapel Hill as well as the main campus of UNC.  The “B” 
alternatives would service Carolina North, the downtowns of Carrboro and Chapel Hill, and the main campus of UNC. 
 
Gateway Service 6 serves the US 15/501 and Columbia corridor south of downtown Chapel Hill and the UNC main 
campus to the Orange County boundary.  Figure 4-10 illustrates the A and B versions of the service.  Service 6A is 
4.4 miles in length with 6B 6.6 miles in length.   
 

Figure 4-10: Gateway 6—US 15/501 South 
 
   6A       6B 

 
 
Gateway Service 7 operates from Homestead Road to the downtowns and UNC main campus via Hillsborough 
Road, Greensboro Road, and Franklin Street to Columbia Road and would be 5 miles in length.  The Carolina North 
branch would connect via Estes Road.  This branch would be 1.5 miles in length.  See Figure 4-11. 
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Figure 4-11: Gateway 7—Hillsborough Gateway 

   7A       7B 

 
 
Gateway Service 8 would operate from western Carrboro to the downtowns and UNC main campus via Main Street 
(NC 54).  The “A” segment would be 4.4 miles in length.  The “B” segment would serve Carolina North via Estes and 
is just over 2.1 miles in length.  See Figure 4-12 for both segments. 
 

Figure 4-12: Gateway 8—Main Street (NC 54) Enhanced Express Bus 
 
   8A       8B 

 
 
Gateway Service 9 would serve only Carolina North, providing a more direct connection from the 
Homestead/Hillsborough Road Gateway.  The service would operate mainly on Homestead Road and would be 3.5 
miles in length.  Refer to Figure 4-13. 
 
  



2035 Chapel
Long Range
 

 

 

4.1.2 Es
 
The marke
Gateway s
transit tec
effectivene
potential rid
the market
 
The total m
defined as
destination
another bu
defined as
Feeder ma
these subm
 
The resulti
and enhan
mode shar
pedestrian 
 
 

l Hill/Carrboro  
e Transit Plan 

stimated 2035

et size (potent
service. The p
hnology.  By 

ess.  This is o
dership is dete
t. A market seg

market was se
s within one-th
ns within one-th
us, bicycle, or 
s the market w
arket but includ
markets. 

ng sizes of ea
nced express b
re for transit a
 travel is not in

 

Figure 4-13: Ga

5 Potential Ma

tial customers 
urpose of this 
establishing t

pposite of a tr
ermined.  Here 
gmentation app

gmented into t
ird mile of the
hird mile exclu
 automobile dr

with origins with
ing destination

ach of the subm
bus corridors, 
at this point; th
ncluded. 

ateway Service

arket Size 

making trips t
 analysis is to
this “best” ma
raditional appr
the market is f

proach was use

three submark
e corridor. The
ding trips alrea
rop off to reac
hin a six mile 
ns within a one-

markets for eac
in Table 4-1 a
he market size

                   

e 9—Homestead

to and from a
o establish the
arket, technolo
roach where a
first established
ed in determinin

kets: Walk, Fee
e Feeder mark
ady counted in
ch the corridor
radius of the P
-third mile (wal

ch corridor in 2
and Table 4-2.
e includes all 

                            

d Enhanced Exp

areas near the 
e “best” transit 
ogies can be 
a transit techno
d with the notio
ng the demand

eder, and Park
ket was define
n the Walk mar
r service. Fina
Park-and-Ride 
lk distance) of t

2035 are show
 Note that this
person-trips m

                            

press Bus 

 corridor) was
 market poten
evaluated in 

ology is first d
on of finding the
d for service. 

k-and-Ride.  Th
ed as origins w
rket. Feeder re
ally the Park-an
 gateway, exc
the corridor.  F

wn, respectively
s does not pre

made by auto o

   Septemb

 

s estimated for
tial irrespective
terms of thei

defined and the
e best technolo

he Walk marke
within two mile
efers to trips th
nd-Ride marke
luding the Wa

Figure 4-14 illus

y for high inves
esume any par
or transit.  Bik

er 2009  

4-10 

r each 
e of a 
r cost 
en the 
ogy for 

et was 
es and 
at use 

et was 
lk and 
strates 

stment 
rticular 
ke and 



2035 Chapel Hill/Carrboro  
Long Range Transit Plan                                                                             September 2009  
 

4-11 

 
 

Figure 4-14: Gateway Service Markets 

 
 
As seen in Table 4-1, the total market for corridor 1 (Martin Luther King, Jr. Boulevard) is 163,800 person trips in 
2035.  That market is made up of 6,700 park-and-riders, 55,700 walkers, and 101,400 feeder travelers.  Similar 
information is provided in Table 4-2 but for the Enhanced Express Bus markets. 
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Table 4-1: Market Sizes for High Investment Corridors 

 
 
 

Table 4-2: Market Sizes for Enhanced Express Bus Corridors 

 
 

Analysis of Potential Transit Trips 
Typically, for transit services the Walk market has greatest potential to achieve higher transit mode shares while 
Feeder and PnR markets have smaller potential to capture trips for transit, unless policies are implemented to restrict 
parking and encourage feeder modes (i.e. bike, Kiss & Ride, feeder bus routes). Since the focus of this effort is to 
intercept people at Gateway nodes, it was assumed that policies will be implemented to encourage PnR at the city 
boundaries. Thus, it is assumed that the PnR transit mode share and the Walk transit mode share are X%, the 
Feeder transit mode share = 0.25 X%. As a starting base assumption, we set X at 12%. A 12% mode share would be 
considered excellent for transit.  These mode shares applied to the market segments yield the following total daily 
transit trips in each service corridor.  See Table 4-3.  These ridership levels will be used later to evaluate the cost 
effectiveness of different corridor technologies.  Table 4-4 shows similar results for the Enhanced Express Bus 
corridors using the same assumptions regarding mode share. 
 
As seen in Table 4-3, Corridor 1 (C1-MLK) would have 10,530 daily transit trips assuming a 12 percent mode share 
for park-and-ride and walk modes and 3 percent share (25 percent of 12 percent) for the feeder market. 
 

PnR 
Market

Walk 
Market

Feeder 
Market

Total 
Market

C1--MLK 6,700 55,700 101,400 163,800
C2A--US15/501, Franklin 20,100 64,200 112,600 196,900
C2B--US15/501,Franklin, Estes 20,700 67,500 119,000 207,200
C3A--US15/501, Fordham 18,700 62,800 108,400 189,900
C3B--US 15/501, Fordham, Estes 21,800 71,600 117,100 210,500
C4A--NC54 to downtown 17,300 54,600 93,500 165,400
C4B--NC54, MLK Blvd. 14,100 63,700 101,200 179,000
C5A--North Rail (parallel MLK) 4,900 25,100 48,400 78,400
C5B--Fixed Guideway Corridor 9,700 76,200 98,200 184,100
C5C--5A + 5B 12,100 95,500 127,400 235,000
*Includes auto and transit trips, does not include walk and bike.

Estimated Market Size 2035*Gateway Service-- High 
Investment Corridors

PnR 
Market

Walk 
Market

Feeder 
Market

Total 
Market

C6A--US15/501 (South) 10,100 47,900 90,000 148,000
C6B--US15/501 (South), MLK 10,800 56,300 98,800 165,900
C7A--Hillsborough Road 6,800 55,900 98,300 161,000
C7B--Hillsborugh Road, Estes Dr 6,800 55,100 99,100 161,000
C8A--Main Street (NC54) 7,100 56,000 95,500 158,600
C8B--Main Street (NC54), Estes 7,200 57,700 97,600 162,500
C9--Homestead Road 3,540 19,310 22,600 45,450
*Includes auto and transit trips, does not include walk and bike.

Estimated Market Size 2035*Gateway Service-- Enhanced 
Express Bus Corridors



2035 Chapel Hill/Carrboro  
Long Range Transit Plan                                                                             September 2009  
 

4-13 

 
 

 
Table 4-3: Estimated High Investment Corridor Transit Ridership  

 
 

Table 4-4: Estimated High Investment Corridor Transit Ridership  

 
 
At the conclusion of this analysis, the Transit Study Committee decided that C2A and C2B should be combined with 
C3A and C3B.  The decision was based on the extensive overlap of the services.  C3 would become a service with 
three distinct branches—service via Franklin, via Fordham, and to Carolina North via Estes. 

4.1.3 Evaluation of Technologies 
 
In the evaluation of technologies for each Gateway service, the following questions were addressed: 
 

• Is there likely to be sufficient demand to justify higher investment technologies? 
• Would lower investment technologies be unable or ineffective if we are successful at achieving high rates of 

capture at gateway park-and-rides? 
 

Several quantitative measures were used in this evaluation: 
 

• Ridership and Productivity 
• Capital and O&M Cost 

• Costs per mile and costs per hour that reflect industry norms 
• Costs vary greatly due to physical and operations factors in specific corridors  

• Total Cost per Rider 
 

C1--MLK 10,530
C2A--US15/501, Franklin 13,494
C2B--US15/501,Franklin, Estes 14,154
C3A--US15/501, Fordham 13,032
C3B--US 15/501, Fordham, Estes 14,721
C4A--NC54 to downtown 11,433
C4B--NC54, MLK Blvd. 12,372
C5A--North Rail (parallel MLK) 5,052
C5B--Fixed Guideway Corridor 13,254
C5C--5A + 5B 16,734

Gateway Service-- High 
Investment Corridors

Transit 
Trips

C6A--US15/501 (South) 9,660
C6B--US15/501 (South), MLK 11,016
C7A--Hillsborough Road 10,473
C7B--Hillsborugh Road, Estes Dr 10,401
C8A--Main Street (NC54) 10,437
C8B--Main Street (NC54), Estes 10,716
C9--Homestead Road 3,420

Gateway Service-- Enhanced 
Express Bus Corridors

Transit 
Trips
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Table 4-5 summarizes the technologies considered for the gateway services.  Five basic technologies were 
examined—Light Rail Transit (LRT), Streetcar, BRT operating in a busway, BRT operating on an arterial street, and 
express bus.  For HIC all of these technologies except the express bus were evaluated.  For the EEB corridors, only 
bus modes were evaluated and did not include the two rail modes.  Other technologies, such as commuter rail and 
heavy rail, were not initially considered because they were not considered practical by the Chapel Hill/Carrboro 
community because such services are intended for long distance, regional travel, while the travel distances within the 
community are short at about five miles in length.  The purpose of the study, to remind the reader, is to develop 
transit strategies that are localized leaving regional service planning to other entities. 
 

Table 4-5: Potential Technologies for Services 

 
 
Table 4-6 shows operating and cost assumptions for the technologies evaluated for both the High Investment and 
Enhanced Express Bus Corridors.  The assumptions are based on industry standards as well as work done in the 
Raleigh-Durham area in developing similar technologies elsewhere in the region.  The assumptions relate to service 
features such as stop spacing, number of signalized intersections as well as operating and capital cost assumptions. 
 

Table 4-6: Basic Operational and Cost Assumptions for Technologies 

 

 
 
In addition to the basic characteristics in Table 4-6, further assumptions are established in the form of a conceptual 
operating plan. 

1 Includes inter-stop time time, traffic signal delays, dwell time, layover
2 Includes track in both directions, stations, electrification, signals, public space, control center, maintenance facility
3 Minimums, O&M cost increases marginally as rail options operate with more than one car and bus options operate with articulated buses
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Conceptual Operating Plan 
To begin the process of evaluating transit technologies, a conceptual operating plan was developed in order to 
quantify the services.  The conceptual plan was designed to be attractive to the prospective passengers by adopting 
the following service characteristics applied to all the services in all the gateway corridors: 

 
• Weekday span of service: 6:00 am – 10:00 pm 
• Three AM peak hours and three PM peak hours  
• All other hours are off-peak 
• Maximum service headway: 

o HIC Headway  Peak: 10 minutes  Off-peak: 15 minutes 
o EEB Headway   Peak: 15 minutes  Off-peak: 30 minutes 

 
Also considered were these minimum feasible operational headway as follows:9 
 

• Fixed guideway = 5 minutes 
• BRT in busway or arterial exclusive lane = 3 minutes 
• Express bus = 5 minutes 

 
These also helped to select the train sizes for LRT and streetcar modes and bus sizes for BRT modes. Applying the 
above data, including Table 4-5 and Table 4-6 above, as well as potential ridership various service scenarios were 
analyzed for each gateway service corridor.  Each technology, as well as variations in how each technology would be 
potential deployed, were evaluated in terms of cost as well as needed market share to make that technology cost 
equivalent to the lowest cost alternative.   Table 4-7 on the next page illustrates the analysis as applied to gateway 
service Corridor 1, the Martin Luther King Jr. Blvd. corridor. 
 
Table 4-7 contains the following column technology codes: 
 
Code Description Comment 
LR Light Rail Code followed by the numbers 1, 2, or 3 refer to number of cars in a train 

set.   
 

SC Streetcar 

BRT bw Bus Rapid Transit in busway Code followed by  the number 1 refers to BRT operated by a standard 
forty-foot vehicle;  the number 2 refers to an articulated (sixty-foot) vehicle  
 

BRT art Bus Rapid Transit in arterial street 

 
 
 

                                                           
9 In other words, what is the best frequency feasible for the given technology?   
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Table 4-7: Sample Technology Cost Evaluation 

 
 
 
 

C1--Martin Luther King Jr. Corridor LR3 LR2 LR1 SC2 SC1 BRT bw2 BRT bw1 BRT art2 BRT art1
Vehicle type/Number of cars in trains 3 cars 2 cars 1 car 2 cars 1 car Articulated 40-foot Articulated 40-foot
Peak Headway [min] 10 10 5 10 5 4 2 4 2
Capital Cost + Vehicles [$ millions] $224 $213 $213 $165 $165 $138 $147 $86 $98
O&M Cost / Rider [$/pass] $0.6 $0.6 $0.9 $1.0 $1.5 $0.5 $0.8 $0.6 $1.1
Total Cost / Rider [$/pass] $4.2 $4.0 $4.3 $3.6 $4.1 $2.6 $3.1 $2.0 $2.6
Required Transit Mode Share to match 
lowest cost/rider alternative

13% 13% 14% 12% 13% 8% 10% 6% 8%
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Table 4-7 shows for each technology the following information:  
 
• Vehicle type/Number of cars in trains—number of cars or type of bus. 
• Peak Headway [min]—service frequency in minutes. 
• Capital Cost + Vehicles [$ millions]—capital cost of the service in millions of current (2008) dollars.  The cost 

includes vehicles. 
• O&M Cost / Rider [$/pass]—operating and maintenance cost per rider (current 2008 dollars per passenger). 
• Total Cost / Rider [$/pass]—capital plus O&M costs per rider. 
• Required Transit Mode Share to match lowest cost/rider alternative—what would a given technology’s share of 

the travel market need to be in order for that technology to have a cost per rider equivalent to the lowest cost 
technology in that corridor. 

 
Referring again to Table 4-7 and the column headed with “LR3.”  The “LR3” is Light Rail with three cars per train set 
(as indicated in the “Vehicle type/Number of cars in trains” line).   The capital cost (including infrastructure and 
vehicles) would be $224 million (in 2008 dollars).  The operating and maintenance cost would be $0.60 per rider and 
the total cost per rider (assuming a 20-year amortization of capital costs) would be $4.20 per rider.  The lowest cost 
alternative in this corridor is BRT art2 (BRT with articulate vehicles operating in an arterial street) at a total cost of 
$2.00 per rider.  For the LR3 option to be of equivalent cost per rider it would need to capture 13 percent of the travel 
market or just over twice the market share required of the BRT art2 option (at 6 percent of the market).  The capital 
costs do not include the gateway park-and-ride facilities.  Since all options would use the gateways that cost would 
initially be the same for each option.  Thus including the gateway park-and-ride facility would obfuscate the relative 
cost of each technology. 
 
The results of the analysis show in Table 4-7 and containing all HIC gateways that include Carolina North and the 
technologies found in Table 4-5 are shown in Table 4-8 on the next page.  Only corridors that included a branch 
service to Carolina North were analyzed because of the importance of the new development and the desire to create 
a link with the main UNC campus.  Thus, options without Carolina North were summarily dismissed at this point in the 
analysis.  In addition, Gateway 2 was eliminated as an option because of its close similarities with Gateway 3.   Both 
of these decisions were at the direction of the Transit Study Committee. 
 
Table 4-9, after the next page, shows similar results for the Enhanced Express Bus corridors.  Note that the column 
heading with “Exp B” represents Enhanced Express Bus. 
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Table 4-8: Results of Cost Analysis—Lowest Cost Technologies—High Investment Corridors 

 
Notes:  LR= Light Rail; SC= Streetcar; BRT bw= Bus Rapid Transit in busway; BRT art= BRT in arterial street; Numbers following LR and SC are number of cars per train set; the number 2 
following BRT options indicate use of articulated vehicles (60 foot) while the number 1 indicates a standard, 40-foot vehicle.  Note that BRT art2 and art1 are not viable since the corridor does 
not have an existing arterial road.  Capital costs do not include gateway park-and-ride facilities.  Costs are expressed in 2008 dollars. 
 

C1-Martin Luther King, Jr. LR3 LR2 LR1 SC2 SC1 BRT bw2 BRT bw1 BRT art2 BRT art1
Vehicle type/Number of cars in trains 3 cars 2 cars 1 car 2 cars 1 car Articulated 40-foot Articulated 40-foot
Peak Headway [min] 10 10 5 10 5 4 2 4 2
Capital Cost + Vehicles [$ millions] $224 $213 $213 $165 $165 $138 $147 $86 $98
O&M Cost / Rider [$/pass] $0.6 $0.6 $0.9 $1.0 $1.5 $0.5 $0.8 $0.6 $1.1
Total Cost / Rider [$/pass] $4.2 $4.0 $4.3 $3.6 $4.1 $2.6 $3.1 $2.0 $2.6
Required Transit Mode Share to match lowest 
cost/rider alternative

13% 13% 14% 12% 13% 8% 10% 6% 8%

C3B-US 15/501 Franklin, Fordham, Estes LR3 LR2 LR1 SC2 SC1 BRT bw2 BRT bw1 BRT art2 BRT art1
Vehicle type/Number of cars in trains 3 cars 2 cars 1 car 2 cars 1 car Articulated 40-foot Articulated 40-foot
Peak Headway [min] 10 8 4 8 4 3 2 3 2
Capital Cost + Vehicles [$ millions] $403 $389 $389 $307 $307 $270 $271 $195 $192
O&M Cost / Rider [$/pass] $0.9 $1.1 $1.6 $1.7 $2.6 $0.8 $1.2 $1.2 $1.6
Total Cost / Rider [$/pass] $5.5 $5.5 $6.0 $5.2 $6.1 $3.9 $4.2 $3.4 $3.8
Required Transit Mode Share to match lowest 
cost/rider alternative

11% 11% 12% 11% 13% 8% 9% 7% 8%

C4B--NC54 (East)--Raleigh Road LR3 LR2 LR1 SC2 SC1 BRT bw2 BRT bw1 BRT art2 BRT art1
Vehicle type/Number of cars in trains 3 cars 2 cars 1 car 2 cars 1 car Articulated 40-foot Articulated 40-foot
Peak Headway [min] 10 9 4 9 4 3 2 3 2
Capital Cost + Vehicles [$ millions] $240 $229 $236 $176 $179 $156 $156 $107 $106
O&M Cost / Rider [$/pass] $0.6 $0.6 $1.0 $1.0 $1.6 $0.5 $0.7 $0.7 $1.0
Total Cost / Rider [$/pass] $3.8 $3.7 $4.2 $3.4 $4.0 $2.6 $2.8 $2.2 $2.4
Required Transit Mode Share to match lowest 
cost/rider alternative

12% 12% 13% 11% 13% 8% 9% 7% 8%

C5B-Fixed Guideway Corridor LR3 LR2 LR1 SC2 SC1 BRT bw2 BRT bw1 BRT art2 BRT art1
Vehicle type/Number of cars in trains 3 cars 2 cars 1 car 2 cars 1 car Articulated 40-foot Articulated 40-foot
Peak Headway [min] 10 10 5 10 5 4 2 4 2
Capital Cost + Vehicles [$ millions] $370 $356 $356 $270 $270 $227 $244 $144 $163
O&M Cost / Rider [$/pass] $1.1 $1.1 $1.6 $1.8 $2.7 $0.8 $1.4 $1.1 $1.9
Total Cost / Rider [$/pass] $7.3 $7.0 $7.5 $6.3 $7.1 $4.6 $5.4 $3.5 $4.6
Required Transit Mode Share to match lowest 
cost/rider alternative

15% 14% 15% 13% 14% 9% 11% 7% 9%
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Table 4-9: Results of Cost Analysis—Lowest Cost Technologies—Enhanced Express Bus Corridors 

 
Notes: BRT bw= Bus Rapid Transit in busway; BRT art= BRT in arterial street; Numbers following LR and SC are number of cars 
per train set; the number 2 following BRT options indicates use if articulated vehicles (60-foot) while the number 1 indicates a 
standard, 40-foot vehicle; Exp B = Enhanced Express Bus.  Capital costs do not include Gateway park-and-ride facilities. Costs 
are expressed in 2008 dollars.  

 
  

C6B--US15/501 (South) & MLK BRT bw2 BRT bw1 BRT art2 BRT art1 Exp B
Vehicle type Articulated 40-foot Articulated 40-foot 40-foot
Peak Headway [min] 4 3 4 3 3
Capital Cost + Vehicles [$ millions] $192 $186 $124 $112 $45
O&M Cost / Rider [$/pass] $0.6 $0.8 $0.9 $1.1 $1.5
Total Cost / Rider [$/pass] $4.1 $4.2 $3.2 $3.2 $2.3
Required Transit Mode Share to match lowest cost/rider 
alternative

10.0% 10.2% 7.6% 7.7% 5.5%

C7B-Hillsborugh Road, Estes BRT bw2 BRT bw1 BRT art2 BRT art1 Exp B
Vehicle type Articulated 40-foot Articulated 40-foot 40-foot
Peak Headway [min] 5 3 5 3 3
Capital Cost + Vehicles [$ millions] $196 $201 $128 $136 $63
O&M Cost / Rider [$/pass] $0.8 $1.2 $1.1 $1.7 $2.2
Total Cost / Rider [$/pass] $4.6 $5.1 $3.6 $4.3 $3.4
Required Transit Mode Share to match lowest cost/rider 
alternative

7.2% 8.1% 5.7% 6.8% 5.4%

C8B--Main Street (NC 54 West) via Estes BRT bw2 BRT bw1 BRT art2 BRT art1 Exp B
Vehicle type Articulated 40-foot Articulated 40-foot 40-foot
Peak Headway [min] 5 3 5 3 3
Capital Cost + Vehicles [$ millions] $196 $201 $128 $136 $65
O&M Cost / Rider [$/pass] $0.8 $1.2 $1.1 $1.7 $2.1
Total Cost / Rider [$/pass] $4.4 $4.9 $3.5 $4.2 $3.3
Required Transit Mode Share to match lowest cost/rider 
alternative

7.3% 8.1% 5.7% 6.9% 5.5%

C8B--Main Street (NC 54 West) via Greensboro BRT bw2 BRT bw1 BRT art2 BRT art1 Exp B
Vehicle type Articulated 40-foot Articulated 40-foot 40-foot
Peak Headway [min] 5 3 5 3 3
Capital Cost + Vehicles [$ millions] $230 $236 $152 $160 $77
O&M Cost / Rider [$/pass] $1.1 $1.7 $1.5 $2.3 $3.0
Total Cost / Rider [$/pass] $6.0 $6.7 $4.8 $5.7 $4.6
Required Transit Mode Share to match lowest cost/rider 
alternative

7.0% 7.8% 5.6% 6.7% 5.4%

C9-Homestead Road BRT bw2 BRT bw1 BRT art2 BRT art1 Exp B
Vehicle type Articulated 40-foot Articulated 40-foot 40-foot
Peak Headway [min] 15 10 15 10 10
Capital Cost + Vehicles [$ millions] $87 $86 $42 $41 $9
O&M Cost / Rider [$/pass] $0.4 $0.6 $0.6 $0.8 $1.0
Total Cost / Rider [$/pass] $5.5 $5.6 $3.1 $3.2 $1.5
Required Transit Mode Share to match lowest cost/rider 
alternative

22.7% 22.9% 12.6% 13.0% 6.3%
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Table 4-10: Summary of Cost Analysis—Lowest Cost Technologies  

 
*arterial BRT though less costly is not truly an option since the corridor is not currently an arterial rather a largely 
undeveloped corridor with not current transportation infrastructure. 

 
As seen in Table 4-10, the BRT technology operating in an arterial street is the least costly for the HIC gateways.  
The only exception is Gateway 5B where a busway is least costly.  It is least costly because there currently is no 
arterial in the corridor.  By default, the busway option would be least expensive in that corridor.  In the Enhanced 
Express Bus (EEB) corridors, the least costly alternatives are the express bus options.  While LRT has proven to be 
too costly for the gateway services, the overall Raleigh-Durham region was considering LRT connection Chapel Hill 
with the rest of the region.  Should those plans progress, they would impact Gateway services 3B and 4B.  As LRT 
plans advance, assumptions about the type of services associated with those gateways should be re-evaluated. 
 
The services listed in Table 4-10 comprise the gateway services to be further evaluated in this study.  As previously 
mentioned in section 4.1.2, Gateway service 2 was combined with Gateway service 3. 
 

4.2 Enhanced Local Bus 
 
While the goal of the Gateway services is to intercept travelers entering the Carrboro/Chapel Hill community, the goal 
of the enhanced local bus is to provide mobility within the community.  The enhanced local bus would not only 
provide such mobility, it would also offer a choice of travel superior to the automobile.   In general, this means 
frequent service and service that is widely available throughout the community, throughout the day, and every day 
during the week. 

4.2.1 Current Chapel Hill Transit Service 
 
In fall 2006 (at the outset of this study) operating schedules and routes, CHT operated up to 24 different routes 
during times of the year when the University of North Carolina is in session.  Including tripper service, the fixed route 
service operated 61 vehicles during peak hours.  About 26,000 daily boardings occurred on an average weekday in 
October 2006.   In addition to a fixed-route service, CHT also operates demand response service in compliance with 
the Americans with Disabilities Act (ADA) as well as to provide feeder service in low-density areas and certain kinds 
of evening trips.  Service frequencies range from five and 10 minutes for express routes to 40-to 60-minute service 
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for linehaul routes.  Off-peak services typically operate from 15 to 60 minutes with 40-minute headways common.  
CHT had a 2006 operating budget of about $14 million.  CHT is a “fare free” system in that no fares are collected 
from riders. 
 

Figure 4-15: Geographic Coverage of Chapel Hill Transit’s Fixed-Route System 2005 and 2035 
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As shown in Figure 4-15, about 86 percent of the community population is within a quarter-mile of the 2005 fixed- 
route system.  Assuming no changes in the route structure, about 87 percent of the population will be within a quarter 
miles of a bus route in the year 2035. 
 

4.2.2 Expanded Local Bus Network 
 
While the current system does a good job in providing geographic coverage, a local system that can truly compete 
with the spontaneity of the automobile would need not only greater coverage than the current service but also more 
frequent service (that is, headways that are shorter).  The 2030 adopted long range plan developed by the Durham-
Chapel Hill-Carrboro (DCHC) Metropolitan Planning Organization contained an extensive bus network for Chapel Hill 
Transit.  That network included services with, respectively, 10-minute and 20-minute peak and off-peak service 
frequencies.  It also contained services in support of a regional commuter rail service as well as bus services 
supplied by the Triangle Transit Authority (TTA).  Further, services similar to some of the gateway services described 
above were included in the 2030 plan. 
 
As preliminary ridership forecasting prepared by North Carolina State University’s Institute for Transportation 
Research and Education (ITRE) using 2035 population and social economic data showed good ridership levels 
versus the base condition (current routes using 2035 data), the DCHC bus plan, with modifications, was used to 
support the above gateway services.    
 
The modifications included eliminating routes from the 2030 plan.  The plan called for 53 routes as a part of 2030 
CHT system including the commuter rail service.  Of those, 12 (including the commuter rail line) were considered to 
significantly duplicate the gateway services.  Thus, they were eliminated for the purposes of the Chapel Hill/Carrboro 
2035 Long Range Transit Plan (2035 LRTP).  That left 41 routes as part of the 2035 LRTP. 
 

4.3 Conclusion 
 
The purpose of this section was to define in more specific terms the conceptual service design developed in Section 
3.  This section reviewed a variety of transit technologies to be used for the gateway services. In addition, the nature 
of the underlying local bus network was determined.  For the gateway services, a network of BRT routes and 
enhanced express bus services were recommended to intercept travelers at the city boundaries and bring them into 
the heart of the community.  To further provide mobility within the community, the gateway services would be 
supported by a modified version of the DCHC 2030 route plan for Chapel Hill Transit.  
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Section 5: Forecasting Ridership for the Concept Service Plan 
 
The purpose of this section is to discuss the testing of the service plan developed in Sections 3 and 4 of this study.  
In Section 3, a concept service plan was developed that had two broad components:  a set of “gateway” services 
intending to intercept travelers at the community boundaries and transferring those travelers to a robust transit 
system.  The second component involves a high level of localized transit services to provide mobility within the 
community.  Thus, travelers should be able to park their automobiles at the city boundaries and use transit to meet 
virtually all of their mobility needs.  Section 4 further defined these services in terms of transit technologies to be used 
as well as basic service assumptions.  In general, the gateway services would use buses for both types of services, 
that is, the high investment corridors (HIC) and the Enhanced Express Bus corridors (EEB).  The HICs (mainly on the 
east side of the community) would use BRT technologies.  The EEB would use standard transit vehicles in an 
express bus service configuration. 
 
This section will model those services to predict patronage level.  These patronage levels will form the basis of more 
detailed operating and capital plans and help further shape the services.  Two groups of services are contemplated to 
be modeled:  high investment and low investment packages of services. 
 

5.1 High and Low Investment Scenarios 
 
The service plan discussed in Sections 3 and 4 was divided into two groups of services, which are contemplated to 
be modeled:  high investment and low investment packages of services.  The main distinguishing characteristic that 
separates these two levels is the use of the fixed guideway corridor (gateway service 5).   
 
In general, the high investment scenario uses the Gateway 5 but not Gateway 4.  The low investment would be the 
opposite—using Gateway 4 and not Gateway 5.  See Figure 5-1 for the high investment scenario and Figure 5-2 for 
the low investment scenario.  Note that in both figures a Gateway 4 node is present.  However, a close look at Figure 
5-1 shows gateway service 5(b) originating at Gateway 3, following the fixed guideway corridor to gateway 4 before 
proceeding to the core of the Chapel Hill/Carrboro community.  In Figure 5-2 the fixed guideway corridor is not used 
and service begins at gateway node 4 (in this scenario gateway nodes 3 and 4 are not connected by service as in the 
high investment scenario). 
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Figure 5-1: High Investment Scenario 

 
 

Figure 5-2: Low Investment Scenario 
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5.2 Model Runs10 
 
This section documents the procedures, input assumptions, and model results used to examine the impacts of two 
alternative transit investment scenarios on regional travel behavior in the Chapel Hill-Carrboro study area.  In 
conducting the analysis, the most recent version available of the TRM was used.  The TRM was developed and 
maintained by the Institute for Transportation Research and Education (ITRE) as the official travel demand 
forecasting model (pending adoption) for both the Capital Area and the Durham-Chapel Hill-Carrboro metropolitan 
planning organizations (MPO).  The model was described in detail in Section 2 of this report. 
 

5.2.1 Base Network Configuration 
 
The TRM was first run against a base “no-build” regional transportation network and sociodemographic forecasts of 
population and employment for the year 2035.  This represents the planning horizon year for Durham-Chapel Hill-
Carrboro MPO (DCHC MPO), and both the sociodemographic forecasts and network were already developed by 
ITRE for use in the TRM. 
 
The 2035 transportation network provided with the TRM included all existing plus committed (E+C) highway and 
transit improvements found in the DCHC MPO’s current transportation improvement program (TIP), as well as major 
transportation projects included in the constrained long-range transportation plan.  One such long-range project that 
could potentially impact the findings from this study is the proposed Triangle Transit Authority (TTA) regional rail 
service between Durham and Chapel Hill.  This proposed rail service competes directly with at least one BRT route 
(Gateway 5) between I-40 and downtown Chapel Hill.  
 
The 2035 TRM transportation network was modified to eliminate the proposed TTA rail service between Durham and 
Chapel Hill, as well as any bus route that did not originate and end within the Chapel Hill-Carrboro study area.   In 
addition, routes that generally duplicated the gateway services were either eliminated or modified as well as services 
that originated outside of the study area and ended in Chapel Hill-Carrboro.11  These later routes consisted mainly of 
TTA regional bus services.   
 
Other transportation projects included in the base network represent highway improvements (e.g., road widening, 
interchange reconfigurations, sidewalk, and bikeway construction).  While these projects may impact overall traffic 
flow in the region, they do not directly favor one transit investment scenario over another, or over the base no-build 
configuration. 
 

5.2.2 Transit Investment Scenarios 
 
As described above, two alternative transit investment scenarios were tested.  Both scenarios included service level 
improvements to selected existing local and express bus routes, reconfiguration of certain local bus routes to serve 
as feeder routes to new express bus and BRT routes, and creation of new, high-level service BRT routes connecting 
outlying park-and-ride facilities (i.e., “gateways”) within downtown Chapel Hill and the proposed high density mixed-
unit development known as Carolina North.  Figure 5-3 shows the current local and express bus routes serving the 
Chapel Hill-Carrboro study area, differentiating routes by transit operator. 
 
                                                           
10 This section was largely prepared by Cambridge Systematics of the TranSystems Team. 
11 Routes HUX and NUX while overlapping to some degree the gateway services were retained as they served the UNC hospital 
market.  As targeted services with a narrowly defined purpose, they were retained to supplement their respective gateway 
services. 
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Figure 5-3: Current Chapel Hill Transit Service 
 

 
Source: Chapel Hill Transit (Fall 2006) 
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The principal difference between the low investment transit scenario (identified hereafter as “Low Investment”) and 
the high transit investment scenario (identified hereafter as “High Investment”), is that the High Investment scenario 
includes a high speed BRT service (gateway 5), operating on a physically separated right-of-way, which connects the 
P&R facility at the I-40/US 5-US 501 interchange with downtown Chapel Hill, along an alignment that roughly follows 
the railroad right-of-way proposed for the TTA Durham to Chapel Hill rail service.  The High Investment scenario also 
had Gateway 1 operating in an exclusive, grade separated busway.  The Low Investment scenario does not include 
gateway 5; instead, it includes an express bus route (Gateway 4), beginning at NC 54 near the Durham-Orange 
County line, and terminating near downtown Chapel Hill on the University of North Carolina (UNC) campus.  The 
transit service changes for both the High Investment and Low Investment scenarios were illustrated earlier in Figure 
5-1 and Figure 5-2, respectively.  Table 5-1 lists the changes made to current CHT routes under both the Low 
Investment and High Investment scenarios.  Figure 5-4 shows the CHT routes included model run.  It will be noted in 
the Figure that two CHT routes (one north of I-40 and Eubanks) and south toward Jordan Lake go outside the city.  
Both are designated as “local routes” were included as part of the underlying network because they could potentially 
feed the gateway nodes. 

5.2.3 Forecasting Methodology 
 
Three separate model runs were conducted, for the Base No-Build, Low Investment, and High Investment scenarios, 
using the TRM and 2035 forecasts of population and employment distribution.  The difference between these three 
model runs was in the configuration and headways of the transit network, as described above. 
 
Each model run included all four submodels – trip generation, destination choice, mode choice, and traffic 
assignment, using default closure criteria for the number of iterations in the user-equilibrium traffic assignment model.  
A feedback loop took the final network travel times from the assignment submodel and used them to revise the zone-
to-zone impedances in the destination choice model, thereby making trip length and destination choice somewhat 
sensitive to congested travel times.  Each model run was recycled through five feedback iterations.   
 
In examining the TRM, we found that the formula used for computing destination choice impedances did not include 
any variable for out-of-pocket cost.  Consequently, the current model is not able to account for the effects of a major 
parking cost increase on the diversion of trips from zones with high parking costs to alternative zones with lower or 
no parking costs.  In order to investigate this potential policy, the destination choice model would need to be revised 
and recalibrated.   Later in this section, the potential impact of restrictive parking policies is estimated using an off-
model technique. 
 
The TRM mode choice submodel outputs zone-to-zone trip tables for total auto trips and (linked12) transit trips by two 
time periods (peak and off-peak) in production/attraction (P/A) format.  P/A format means that for all home-based trip 
purposes, the “from” location is always the residence zone, while the “to” location is always the zone where the 
non-home activity takes place.  In other words, a simple home-based work trip (from home to work and then back to 
home) expressed in P/A format will appear as two trip productions at the home zone and two trip attractions at the 
workplace zone.  For non-home-based trips, the “from” location is always the origin zone, while the “to” location is 
always the destination zone.  
 
 
 
 
                                                           
12A “linked” transit trip refers to a trip made for a specific purpose (e.g., home-based work) from production zone to attraction 
zone, based on the primary mode taken.  “Unlinked” trips count each change of mode (e.g., a transfer from one bus to another 
or from auto to bus) as a separate trip segment. Consequently, one linked transit trip may consist to two or more unlinked trip 
segments. 
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Table 5-1: Chapel Hill Transit Service Changes and Assumptions 

 
           Source: TranSystems 
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Figure 5-4: Enhanced Local Bus Full Service 
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Trip tables in P/A format must be converted to origin/destination (O/D) format in order to compute the directionality of 
travel for traffic assignment.  If this is not done, then the return home portion of a simple home-based work trip will 
appear to begin at home and end at work, thereby overestimating the traffic flow in one direction and underestimating 
it in the other direction.  Correct conversion of trip tables from P/A to O/D format must be done separately for each 
trip purpose to reflect differences in the percentage of trips that are simple round trips versus multi-stop trip chains. 
 
The TRM converts auto trip tables from P/A format to O/D format prior to the traffic assignment submodel, but leaves 
transit trips in P/A format, even when they are assigned to specific transit routes.  Inbound versus outbound 
directions on a transit route therefore show substantial differences in ridership, even though one would expect that 
inbound transit trips during the morning peak would become outbound trips during the afternoon peak.   
Consequently, while total daily transit ridership by route can be calculated with a reasonable measure of confidence, 
the directional split by route and time period is, at best, a rough indication of the directional bias for the morning peak 
period. 
 

5.2.4 Forecast Results and Comparisons between Scenarios 
 
The TRM results include system-wide summaries of total auto and (linked) transit trips, as well as vehicle volumes by 
highway segment and transit ridership by route.  Both system-wide summaries and volumes by segment and/or route 
are further categorized by at least three time periods – peak, off-peak, and total daily.  The TRM defines a four-hour 
morning peak between 6:00 a.m. to 10:00 a.m. and a four-hour afternoon peak between 3:30 p.m. to 7:30 p.m.  Off-
peak represents all other time periods during the day. 
 
The TRM produces travel forecasts for the entire Triangle Region, which includes all of the CAMPO and DCHC MPO 
MPOs, plus some additional areas beyond the planning area boundaries.  However, for the purpose of this study, we 
want to focus on that portion of the study area around the towns of Chapel Hill and Carrboro that would be directly 
impacted by the proposed transit investments.  Consequently, we defined the study area for reporting system-wide 
summaries including all trips attracted to districts 13 to 17 (representing downtown Chapel Hill, Carrboro, and the 
UNC campus), plus traffic analysis zone (TAZ) 2023 (representing the Carolina North development), regardless of 
where they came from.  Likewise, we included all trips produced in districts seven to 17 (roughly the southeastern 
quadrant of Orange County), regardless of where they went to.  Figure 5-5 shows the study area for reporting 
system-wide summaries.  

System-wide Impacts 
Table 5-2 presents the study area summaries for total transit trips, total auto trips, and transit mode share under the 
base no-build and each transit investment scenario.  Separate sub tables are presented for all trips attracted to the 
specified destination zones (the pink area in Figure 5-5), for all trips produced throughout the study area (the green 
and pink areas in Figure 5-5), and for the combination of all trips produced in and/or attracted to the study area.  
Separate totals are presented by peak, off-peak, and total daily transit trips and transit mode share.  Auto trips are 
further divided into morning and afternoon peak trip totals. 
 
Under the Low Investment scenario, total daily transit ridership within the study area increases by over 31 percent, 
from 42,700 to over 55,800 riders per day.  Daily transit mode share also increases, from 5.3 percent in the base 
scenario to 7.0 percent under Low Investment scenario.  Total daily auto person trips show a corresponding 
decrease, going from 761,300 trips in the base scenario to about 743,600 in the Low Investment scenario.  The total 
increase in daily transit trips does not quite offset the total decrease in daily auto trips, resulting in a small decrease 
in total daily trips of about 0.6 percent within the study area.   
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Figure 5-5: Study Area for Reporting System wide Summary Results 

 
      Source: Cambridge Systematics 
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Table 5-2: System wide Summary for Chapel Hill/Carrboro Study Area 

 
    Source: Cambridge Systematics 
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Under the High Investment scenario, total daily transit ridership within the study area increases by nearly 32 percent, 
from 42,700 to 56,300 riders per day.  Daily transit mode share also increases, from 5.3 percent in the base scenario 
to 7 percent under High Investment scenario.  Total daily auto person trips show a corresponding decrease, going 
from 761,300 trips in the base scenario to about 744,300 in the High Investment scenario.  As with the Low 
Investment scenario, the total increase in daily transit trips does not quite offset the total decrease in daily auto trips, 
resulting in a small decrease in total daily trips of about 0.4 percent within the study area. 
 
The majority of the increase in transit trips under both the Low and High Investment scenarios can be attributed to 
trips attracted to the Chapel Hill CBD, the UNC campus, and the Carolina North development.  Daily transit mode 
share for trips going to these areas rises from 9.4 percent in the base scenario to 11.8 percent for both the Low and 
High Investment scenarios.  Peak period transit mode share to these areas is even higher – 13.6 and 13.5 percent 
under the two investment scenarios, compared to 10.9 percent in the base scenario. 
 
Figure 5-6 compares the level of AM peak traffic congestion under the no build scenario against the High Investment 
scenario.  Traffic congestion is measured in terms of highway volume-to-capacity (V/C) ratio.  At a V/C ratio of less 
than 0.6, traffic is operating at free flow speeds.  As the V/C ratio approaches 1.0, speeds begin to decrease rapidly, 
traffic flow becomes unstable, and any traffic incident (e.g., a vehicle breakdown or minor crash) can cause traffic 
flows to break down into stop-and-go patterns.  At V/C ratios above 1.2, traffic volumes exceed the capacity of the 
roadway link, traffic flow is highly unstable, and stop-and-go traffic becomes the norm rather than the exception. 
 
Neither the Low nor High Investment scenarios have a significant impact on peak hour traffic congestion in the 
Chapel Hill-Carrboro study area.  At best (under the Low Investment scenario) peak period auto trips within the study 
area are reduced by only 4,400 vehicles, or less than 3 percent of total peak hour traffic volumes.  Some small 
improvements in peak period traffic flow seem to occur along US 15-501 near I-40, and along the US 15-501 bypass 
southeast of the UNC Campus.  However, traffic congestion near downtown Chapel Hill remains largely unaffected 
by the transit improvements alone.   
 

5.2.5 Route Level Impacts 
 
Table 5-3 summarizes the transit boardings (peak, off-peak, and total daily) by route for:  1) gateway services for low 
and high investment scenarios; 2) local routes to be operated in conjunction with gateway routes; and (3) compares 
these with base condition services.  
 
Total daily transit boardings on all transit routes serving the study area increase from about 37,600 in the base 
scenario to 56,290 under the Low Investment scenario and to 57,556 under the High Investment scenario.13  These 
correspond to percentage increases of 49.8 percent and 53.2 percent, respectively. 
 
The proposed BRT routes attract between 13,100 and 13,550 daily transit riders (9,300 to 9,500 peak riders).   The 
ridership attracted to the new BRT service augmented with increases in ridership on the revised CHT routes 
(increasing from 37,600 daily boardings in the base scenario to about 43,200 under the Low Investment and around 
44,000 under the High Investment scenario).   
 
 

                                                           
13Total boardings, as reported in this section, are higher than the total study area transit ridership reported in the previous section 
in Table 5-2.  This difference is primarily because system-wide ridership is reported as “linked” transit trips, while boardings are 
reported as “unlinked” transit trips.  
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Figure 5-6: AM Peak Traffic Congestion under No Build and Low Investment Scenarios 
 

 
 

 
           Source: Cambridge Systematics 
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Table 5-3: Projected 2035 Transit Boardings by Route 

 
      Sources: Data by Cambridge Systematics as compiled by TranSystems 
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5.3 Off-Model Ridership Forecasting 
 
It was recognized as part of this study that even with exceptional transit service within the Chapel Hill/Carrboro 
community, other policies would be needed to truly make transit a preferred mode of choice for residents, employees 
and visitors.  Policies such as land use patterns that encourage more dense development and the use of bicycles 
and walking are discussed later in Section 7 of this study.  Other policies include controlling the availability of parking 
on the UNC main campus, Carolina North, and the downtowns of Chapel Hill and Carrboro.  Consequently, the 
parking policy was subjected to off-model techniques.  These embellishments addressed parking policy impacts 
which also included the shifting of travel patterns associated with some of the gateway nodes.   
 

5.3.1 Transit Supportive Parking Policies 
 
The version of the TRM) used in this study had limitations in modeling the impact of changing parking policies. In 
essence, modeling restrictive parking policies requires increasing the price of parking assumed in the model.  Truly 
restrictive policies are beyond the TRM’s ability to reliably predict.  For this reason, restrictive policies were not 
modeled and do not appear in the discussion in section 5.2 nor in Figure 5-6.  The TRM does not account for out-of-
pocket costs in the destination choice model.  As a result, the model will tend to overestimate the mode shift from 
auto to transit resulting from parking cost increases, but will not account for the likely decrease in total trips going to 
the affected downtown zones. The trips that are most likely to be diverted from the zones with the high parking costs 
would be discretionary trips (i.e., shopping, personal business), because trip makers would be able to satisfy their 
needs at other locations without having to pay the parking fees.  In order to address this problem, the TRM would 
have to be revised to include out-of-pocket costs in the destination choice model.  This is certainly doable, but was 
beyond the scope of this study.  
 
A second issue in using the TRM for evaluating changes in parking policies is that the proposed restrictive parking 
cost increases are well beyond the range of trip maker experiences used to calibrate the TRM. Travel models are 
typically calibrated using observations of travel behavior obtained from local household travel surveys.  These 
surveys reflect local existing conditions and traveler experiences.  In the case of the Triangle Region, local conditions 
include relatively low area wide parking costs and relatively low traffic congestion, compared to places like New York 
City or Washington, D.C. where high parking charges are more common.  The problem is that when the model is 
applied well outside the range of experience on which it was calibrated, we cannot be confident that the model 
parameters will hold.  For example, if the model predicts a -0.15 cost elasticity, it assumes that elasticity will remain 
constant regardless of the price increase.  In fact, at significantly higher prices, the elasticity may indeed change — 
people could become more sensitive to higher costs or less sensitive, we just don't know.  
 
Given these limitations, an off model approach was used to provide an estimate as the potential ridership impact of 
implementing Draconian parking policies.  Below describes the process used to reallocate auto trips to transit based 
on limited availability of parking on the main campus.  The same basic methodology was used to analyze restrictive 
parking at Carolina North. 
 
Two basic methodologies were used.  The first was a “proportional” method that established a ratio between auto 
trips and available parking.  The second utilized an elasticity factor.   

Proportional Method 
TAZs in the main campus area were identified and included: 1946, 1959-1960, 1962-1967, 1969, 1973-1974, 2045 
and 2056.  Auto and transit trips to these TAZs were compiled for the 2005, 2035 No Build, 2035 Low Investment and 
2035 High Investment scenarios.  The trips include both peak and off-peak trips.  (See Table 5-4) 
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Table 5-4: Trips Attracted to UNC Main Campus Area 

 
 
Next, the current and future number of parking spaces was identified.  There were 13,500 parking spaces in 2007 
and are 19,000 spaces projected for 2035.  A ratio was calculated that compares the current number of spaces with 
the 2005 daily auto trips that are accommodated by the existing number of parking spaces.  This calculation is: 
 

86,451 auto trips / 13,500 parking spaces = 6.4038 
 
That ratio was then applied to the future number of spaces to determine how many daily auto trips would be 
accommodated in the future. 
 
The future number of auto trips for each of the 2035 scenarios was compared to the number of daily auto trips that 
would be accommodated with the future number of parking spaces.  The difference was calculated.  Since these trips 
would not be able to drive to campus, these trips were reassigned to other modes including park-and-ride (or 
Gateway services), local bus or other.  Of these trips, it was assumed that 75 percent would use transit and 25 
percent would get to campus by some other means.  Of the 75 percent that use transit, 75 percent would use the 
park-and-ride and 25 percent would use local buses14.  The results are shown in Table 5-5.   

                                                           
14 UNC Commuter surveys show a different proportion of travel modes to the campus.  Some of those other modes include 
vanpool and carpool travel.  The town of Chapel Hill advised that since parking would likely not accommodate van or carpooling 
that the trips unable to be accommodated on campus would all be transferred to transit with 75 percent to gateway or park and 
ride services and the balance to local bus. 

Trips Attracted to UNC Area*

2005
AM PM Peak Offpeak DAILY

Transit 8,037 5,079 13,116
Auto 22,845 20,367 43,212 43,239 86,451
Auto Share 84.3% 89.5% 86.8%
Transit Share 15.7% 10.5% 13.2%

No-Build
AM PM Peak Offpeak DAILY

Transit 16,833 11,410 28,243
Auto 53,315 34,833 88,148 86,685 174,833
Auto Share 84.0% 88.4% 86.1%
Transit Share 16.0% 11.6% 13.9%

Low Investment
AM PM Peak Offpeak DAILY

Transit 19,044 13,369 32,413
Auto 51,811 34,216 86,027 84,930 170,957
Auto Share 81.9% 86.4% 84.1%
Transit Share 18.1% 13.6% 15.9%

High Investment
AM PM Peak Offpeak DAILY

Transit 19,129 13,611 32,740
Auto 51,826 34,332 86,158 85,161 171,319
Auto Share 81.8% 86.2% 84.0%
Transit Share 18.2% 13.8% 16.0%

*Includes TAZs  1946, 1959-1960, 1962-1967, 1969, 1973-1974, 2045 and 
2056
*Includes TAZs  1946, 1959-1960, 1962-1967, 1969, 1973-1974, 2045 and 
2056
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Table 5-5: Impact of Parking Deficit on Transit Trips 
 

 
 
Park-and-ride trips were then broken out further based on where they enter the community.  Auto trips from the 
model were used to determine the proportion of transit trips that should be assigned to each Gateway.  The transit 
trips were then calculated based on the proportions. 
 
The trips reassigned from auto to transit were then added to the original transit trips produced by the model. See 
Table 5-6.  The table shows “original” ridership by gateway resulting from TRM model runs.  “Allocation of parking” is 
the estimate of transit ridership due to the projected deficit in parking at the main campus of UNC.     
 
A similar analysis for the new Carolina North development was conducted.  Using the same auto to parking ratio 
established above shows that the projected parking at Carolina North would not accommodate all future auto trips.  In 
addition, it was reasoned by the town of Chapel Hill that travelers destined to Carolina North would most likely not 
use Gateway 4.  Rather they would use Gateways 1 and 3.  Table 5-7 shows the results of the Carolina North 
analysis with and without reallocating Gateway 4 ridership.   

Elasticity Method 
Another approach used was based on elasticity relating parking cost with parking demand.  According to Cambridge 
Systematics of the TranSystems’ Team, the standard elasticity is for every 100 percent increase in parking fees, auto 
trips change by 25 to 33 percent.   Based on the model inputs in the regional travel demand model for the Durham-
Chapel Hill-Carrboro area, UNC main campus area parking costs are $6 per day.  In order to simulate “Draconian” 
parking policies15, a 200 percent increase of that rate to $18 per day was modeled.  Understanding that the 
established elasticity was not intended to predict such extremes in parking cost changes, the results in Table 5-8 
were obtained for the main campus.  
 
 
 
  

                                                           
15 “Draconian” policies are defined here as extreme policies intended to discourage parking. 

53,161 DAILY trips not accomodated in No-Build 
29,903 park and ride
9,968 bus

13,290 other

49,285 DAILY trips not accomodated in Low Investment
27,723 park and ride
9,241 bus

12,321 other

49,647 DAILY trips not accomodated in High Investment
27,927 park and ride
9,309 bus

12,412 other
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Table 5-6: Transit Ridership Due to Deficit of Parking at UNC Main Campus  

 

 
 

Table 5-7: Transit Ridership Due to Deficit of Parking at Carolina North 

 
 
Table 5-9 shows the ridership from both the increase in the parking fee by 200 percent and compares with the results 
obtained from the allocation of trips derived from the proportional method.  The variance in ridership between the 
elasticity and proportion methods is about 14 percent for both the low and high investment scenarios.  The results are 
for the main campus. 

Conclusion 
For purposes of the LRTP, the proportional method will be used as it relates to the physical limitations in parking, 
which may be a more accurate indicator of parking induced transit ridership.  Further, the elasticity method is not 
intended to predict outcomes involving large increases in parking fees.  While the elasticity is a kind of check on the 
proportional method, a more rigorous analysis is needed to better determine the impact that parking supply and 
pricing would actually have on transit ridership.  In fact, the above analysis is not intended to be the final word on the 
affects of reduced parking availability on transit ridership.   
 
 

Original 
Ridership

Allocation 
from 

Parking TOTAL
Original 

Ridership

Allocation 
from 

Parking TOTAL
Gateway 1 2,844 5,037 7,881 2,864 5,083 7,947
Gateway 3A 1,588 3,276 4,863 1,627 3,362 4,989
Gateway 3B 904 1,865 2,769 891 1,842 2,733
Gateway 3C 2,050 4,230 6,280 2,046 4,227 6,273
Gateway 4 1,955 7,621 9,576
Gateway 5 2,670 7,675 10,345
Gateway 6 1,747 2,764 4,510 1,450 2,786 4,236
Gateway 7-UNC 302 378 680 309 385 694
Gateway 7-Carolina North 417 521 939 417 520 937
Gateway 8-UNC 609 952 1,561 605 967 1,572
Gateway 8-Carolina North 690 1,080 1,770 676 1,080 1,756

High InvestmentLow Investment

No 
Allocation of 

Gateway 4
Allocation of 

Gateway 4
Gateway 1 1,066          1,872             1,065            
Gateway 3A 693             693                704               
Gateway 3B 395             395                386               
Gateway 3C 895             1,701             886               
Gateway 4 1,612          -                 -               
Gateway 5 -             -                 1,608            
Gateway 6 585             585                584               
Gateway 7-UNC 80               80                  81                 
Gateway 7-Carolina North 110             110                109               
Gateway 8-UNC 201             201                203               
Gateway 8-Carolina North 228             228                226               

Low Investment
High 

Investment
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Table 5-8: Transit Trips Due to Increasing Parking Fees at UNC Main Campus 

 
 

Table 5-9: Comparison of Elasticity and Proportional Methods for Main Campus  

 
 

5.4 Forecasted Ridership 
 
Combining the forecasting work in Sections 5.2 (model run) and 5.3 (off-model restrictive parking policies at the main 
campus of UNC and at Carolina North), ridership for each gateway and the local service is shown in Table 5-10.  
Ridership forecasts are shown for each investment level, gateway service, as well as daily ridership and annualized.  
In addition, “new riders” is shown indicating the number of riders being added in the corridor above the current (2006) 
ridership levels. 
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As can be seen in Table 5-10, the gateway service ridership is substantially influenced by restrictive parking.  Out of 
46,700 total gateway riders, 33,600 daily riders would be attributed to the parking restrictions.  This represents over 
70 percent of the gateway riders or a 356 percent increase over the model results in which no restrictive parking 
policies were assumed.  Reviewing the modal share data in Table 5-2, if the parking numbers were to be borne out, 
transit modal share in the community would rise by a similar percentage. 
 

5.5 Target Corridors and Combined Investment Scenarios 
 
Another end product for this ridership forecasting effort was to identify two gateway corridors for more detailed 
analysis.  These “prototype” corridors would form the basis in developing cost information for the remaining services.  
The Transit Study Committee identified Gateway 1 (Martin Luther King Jr. Boulevard) and Gateway 3B/3C (US 
15/501 via Franklin and via Estes to Carolina North) corridors to be developed further.  Gateways 4 and 5 under the 
Low and High Investments were not targeted because the committee believed that those corridors would be studied 
through a regional transit planning process that was occurring at the time of this study.   
 
In addition to identifying two corridors for further analysis, the High and Low Investment scenarios were combined to 
produce an overall service concept called the “Modified High Investment Service Concept.” This concept retains all of 
the Low Investment gateway services as well as the enhanced local bus network.  However, the concept adds in a 
light rail transit (LRT) corridor16.  While the LRT option proved too costly as a strict gateway service (operating wholly 
within the study area), it may be a viable regional option.  As a regional option it would serve the functions intended 
for either or both Gateway 3 and Gateway 4.   For this reason, it is included in the service concept.  See Figure 5-7.   
 
Since the gateway and local bus services in the Modified High Investment concept are the same as under the Low 
Investment scenario, ridership projections and operating assumptions associated with the Low Investment are carried 
under the new, combined service concept.  From this point forward, ridership and other information associated with 
this LRTP will be identified, as appropriate, as “Modified High Investment Service Concept.” 
 
  

                                                           
16 The corridor is Gateway 5 which, under the High Investment scenario, was to be an exclusive busway for Bus Rapid Transit 
(BRT) 
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Figure 5-7: Modified High Investment Service Concept 
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Section 6:  Conceptual Operating Plans 
 
As discussed at the end of Section 5, an end product for the ridership forecasting effort was to identify two gateway 
corridors for more detailed analysis.  These “prototype” corridors would form the basis in developing costs 
information for the remaining services.  The Transit Study Committee identified Gateway 1 (Martin Luther King Jr. 
Boulevard) and Gateway 3B/3C (US 15/501 via Franklin and via Estes to Carolina North) corridors to be developed 
further.  Gateways 4 and 5 under the Low and High Investments were not targeted because the committee believed 
that those corridors would be studied through a regional transit planning process that was occurring at the time of this 
study.   
 
This section presents a conceptual operating plan for enhanced transit service in the two selected corridors in the 
Chapel Hill/Carrboro area. The scope of the operating plan is limited to a conceptual level. It includes a running way 
definition, ridership estimate, station and vehicle description, and operating parameters (i.e. span of service, fleet 
size, headway, running time).  Based on this operating plan, generalized service parameters for the remaining 
gateway routes as well as for the enhanced local bus service are also presented.  Finally, ridership and gateway park 
and ride information is presented for the “low investment” scenario discussed earlier in Sections 4 and 5. 
 

6.1 Martin Luther King Jr. Blvd., Gateway 1 
 
The Martin Luther King Jr. Boulevard is served by a BRT route 1 (also referred to as Gateway 1).    
 

6.1.1 BRT Gateway 1 
BRT Route 1 extends from a park-and-ride station near the intersection with I-40 to Manning Drive at the University 
of North Carolina (UNC) in downtown Chapel Hill. The entire alignment for this BRT route is presented in the Figure 
6-1. 
 
Key trip generators for this corridor are the park-and-ride lot near I-40, which will generate trips from commuters that 
live in the outer areas of Chapel Hill, and the Carolina North mixed-use development. Key trip attractors for this 
corridor are employment, school, and shopping developments in downtown Chapel Hill and Carolina North. This 
route is expected to carry approximately 9,800 trips per day in the low investment build scenario.  About 70 percent 
of this ridership is projected to be generated by park-and-ride activity primarily at the Gateway at I-40 and Martin 
Luther King Jr. Boulevard.  This level of demand will require about 4,100 parking spaces at this gateway.   While 
regional ridership impacts were not modeled, the number of parking spaces, nonetheless, reflects demand net of 
regional riders.   
 
Figure 6-2 (on page 6-3) shows a conceptual site plan for Gateway 1.  The illustration shows the park-and-ride facility 
along with ancillary development that would be encouraged to occur at the gateway independent of the BRT project 
itself.  This concept site plan is later evaluated for potential land development in Section 7 of this study.  See Figure 
7-2 on page 7-2. 
 
 
  




