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Background  

 This paper focuses on obvious and underlying opportunities to make 

necessary and useful changes to our local, metropolitan, state, and national 

transportation systems through the use of existing rights-of-way. In recent decades, 

changing ownerships of transportation lines, population shifts, demographic shifts, 

and a renewed interest in multimodal transportation have helped to create a variety 

of both positive opportunities and addressable issues in transportation (Stover, 

1997). These exist specifically, but not exclusively, in urban areas. Rail rights-of-way 

are being underused, disused, abandoned, torn apart, converted to bike paths, and 

are then forever lost to any future opportunities to build these into mass transit 

lines or segments of other infrastructure systems (Rails to Trails, 2012). Instead, a 

lack of funding from various levels of government as well as a lack of focus on these 

opportunities has led comprehensive plans to have greater focus on popular trends 

than on opportunistic builds.  

 Disjointed, inequitable, and inadaptable transit systems throughout the 

country have led to poor service structuring and pricey maintenance of overbuilt 

resources without a solution planned, while other areas suffer from a lack of 

commuter rapid transit service. In some locations, redundant but unequally-priced 

services lead to two different transit options from point A to point B, with one 

service baring most of the passenger loads, while the other runs near empty (SEPTA, 

2011). This paper seeks to examine ways that existing transit systems can be 

expanded, both in reach and service levels, while maximizing efficiency via 

activation of underutilized segments and better use of available resources. With 
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financial constraints likely over the coming decades, making best use of rapid mass 

transit rights-of-way and services will be necessary to ensure public and 

government support in the future.  

 

Case Study 

The Broad Street Subway, Chestnut Hill East Line, and Roosevelt Boulevard 

Corridors 

Philadelphia, PA 

 Since the creation of the Southeastern Pennsylvania Transportation 

Authority, commonly referred to as SEPTA, in the 1970s, the Philadelphia region has 

had to cope with a rather peculiar infrastructure issue. Formally home to many 

significant transportation companies, such as the Pennsylvania Railroad, 

Philadelphia and Reading Railroad, and Philadelphia Transportation Company, 

SEPTA assumed responsibility for these multiple competing franchises and was then 

required by law to, from these, create a cohesive transportation system (Pawson, 

1982). Similar actions took place across the country (Metra, 2012). In the case of 

SEPTA, this has led to a mix of redundant services, disconnected and underutilized 

services, and underserved areas. These issues exist for a variety of reasons. The first 

is that heavy competition between these various warring transportation companies 

in the first half of the twentieth century led to many overlapping services (SEPTA, 

2012). Today, multiple train services travel from Center City Philadelphia to 

Norristown, Trenton, Radnor, and Chestnut Hill. In areas where housing was 

primarily built following the Second World War however, transit services are 

severely limited, and rapid transit services as a suitable alternative for the 
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Emptiness is a common site on the line 

automobile are necessary to help relieve congestion. Nowhere is this case more 

apparent than in Philadelphia’s Far Northeast, where Roosevelt Boulevard, one of 

the most congested and dangerous roads in the Philadelphia region, provides an 

almost daily reminder of the need for better rapid transit service to this area 

(American City and County, 2012).  In addition to these issues, Philadelphia’s 

perhaps most significant public transit resource, the Broad Street Subway Line, is 

severely underutilized (DVRPC, 2010). The line, which includes four tracks from 

Center City north to nearly the edge of the city, runs through a mix of low density 

and low demand neighborhoods, 

leading to an average ridership of 

5500 to 6000 people per hour 

during peak periods. While this 

ridership level is certainly too low to 

demand local and express services, 

it is on par with ridership on 

SEPTA’s Greenline trolley system, 

which runs primarily in mixed traffic and 

certainly does not have the current speed benefits of high-speed rapid transit 

(SEPTA, 2011). Therefore, it is reasonable to conclude that making the Broad Street 

Line more viable as a transit corridor could help to significantly improve SEPTA and 

the City as a whole. Based on this assessment, making better use of opportunities 

along Broad Street, Roosevelt Boulevard, and one of SEPTAs Chestnut Hill lines 

would allow for diversification of services and should lead to ridership increases. 

The Broad Street Line Today (Source: SEPTA) 
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Roosevelt Boulevard (Source: Google Earth) 

The Broad Street Line 

 Currently, the Broad Street Line is used to run a variety of different transit 

services, with express service operating every 7 to 12 minutes, local service every 8-

12 minutes, and Broad-Ridge Spur services operating every 7 to 20 minutes (SEPTA, 

2012). Local and Express trains are each 5 train cars, with a capacity of 675 total 

persons (DVRPC, 2012). Broad-Ridge Spur trips are 2 train cars in length and carry 

up to 270 persons. However, surveying of the line has shown that even at peak 

periods, train cars are often underused, with no standing passengers and many open 

seats. Even if all trains were run only on 

local tracks and express service was 

abandoned, current total ridership on the 

line would not reach capacity, except 

potentially in the case of sporting events in 

South Philadelphia.  

Roosevelt Boulevard 

 Certainly one of the 

most confusing roads to 

navigate in the City, 

Roosevelt Boulevard is also 

one of the most congested. 

Three local lanes and three 

express lanes with unusual turning patterns and semi-restricted access lead to 

plenty of traffic issues on this main artery through one of Philadelphia’s most 
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populous sections (see the orthographic image above). However, ensuring the 

continued viability of this corridor requires provision for multimodality. Right now, 

Roosevelt Boulevard is completely automobile-oriented with some mixed traffic bus 

service, primarily used on a “need”, rather than “choice”, basis.  

SEPTA Chestnut Hill East Line 

 One of two commuter rail lines from Center City to Chestnut Hill, this former 

Reading Company line runs almost parallel to SEPTA’s Chestnut Hill West Line, at 

times with stations so close to one another than transferring between the two lines 

would only require a short walk. While the entire Chestnut Hill, Mount Airy, 

Germantown area once reflected the highest affluences of Philadelphia, today the 

situation is economically mixed, with neighborhoods along the Chestnut Hill West 

Line accumulating more wealth and property value than areas along the Chestnut 

Hill East Line. Despite significantly higher densities along the East line, ridership 

between the two lines is relatively equal, with 1.44 million annual passengers on the 

West Line and 1.68 million on the East (SEPTA, 2011).  Due to economic difference, 

the cause of this could be related to affordability of commuter rail tickets, which are 

significantly more expensive than bus and heavy rail transit options (SEPTA, 2012). 

Therefore, because of SEPTA’s fare structure on its commuter rail lines, it is 

essentially pricing potential customers onto buses which then crowd the streets. 

This suggests that offering Chestnut Hill East as a commuter rail service may not be 

the best option for the neighborhoods which it serves.  

Three Birds, One Stone 
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Based on this assessment, making better use of opportunities along Broad 

Street, Roosevelt Boulevard, and SEPTA’s Chestnut Hill East Line would allow for 

diversification of services and should lead to ridership increases. This could be done 

through a unification of these lines, as the Roosevelt Boulevard Line would naturally 

end at Broad Street and the Chestnut Hill East Line merges with the SEPTA Main 

Line in the same area.  A dual flyover junction already exists north of Erie Station, 

built with the original Broad Street Line for spur routes to the Northeast and 

Germantown, which could easily connect the new spur routes to the Broad Street 

Line.  Shown below, this adaptation would require 6.8 miles of new transit, 

primarily at-grade, along Roosevelt Boulevard as well as a 0.913 mile connector 

subway through the Nicetown neighborhood, aligned with Germantown Avenue, to 

link the Broad Street Line and current Chestnut Hill East Line without interfering 

with the SEPTA Main Line.  
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The maps both on the left and below show how 

the new Roosevelt Boulevard and Chestnut 

Hill spurs would add to the Broad Street Line 

service.  The map to the left shows how its 

reach would increase significantly, while the 

map below shows where the lines would 

interlock with existing rail. 



Balanced Transportation Systems 

 
 

The new Roosevelt Boulevard service (outbound) would branch off from the current 

Broad Street Line between the Erie and Hunting Park stations, which would impact 

the blocks around Erie Station, located in a community in need of redevelopment, 

turning them into a prime transit-oriented development zone.  The outcome would 

be a significantly improved and comprehensive Broad Street Line, with three 

northbound branches, two southbound branches, six termini, and seven different 

service patterns (four local, three express). This would allow all four mainline tracks 

to be put to high use with more service at every current Broad Street Line station as 

well as every current Chestnut Hill East Line station. In regard to the service 

patterns, listed individually at the end of this section, trains from every terminal will 
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run all possible routes during peak periods, diversifying opportunities for travel and 

driving demand, except on the Roosevelt Boulevard Branch. The Roosevelt 

Boulevard Branch would be constructed to provide a suitable alternative for current 

drivers. Therefore, a speedy, limited-stop routing on every train would ensure an 

easy, quick commute, along with a higher likelihood that commuters would choose 

transit over private vehicles  

Vehicles Options 

Currently, the Broad Street Line uses train cars purchased over 30 years ago, many 

of which lack modern technology such as slow-closing doors, obstruction alarms, 

on-board programmed announcement systems, modern internal and exterior 

display boards, and modern signals (http://www.philadelphiatransitvehicles.info, 2012). 

Throughout their runs, the trains often use manual horns to alert passengers at the 

next station. Vehicle replacement will need to take place in the near future (About, 

2012). While traditional heavy-rail replacements may seem obvious, the lack of 

third-rail infrastructure on the new tracks, as well as low ridership, and the 

opportunity to build the Roosevelt Boulevard Branch at-grade bring forth an 

opportunity for the new Broad Street Line to run modern light rail cars instead of 

heavy rail cars. Aside from being cheaper to purchase, new cars can hold up to 100 

seated passengers with standing 

room for 50 to 100 more 

(Transportation Research Board, 

2012). These cars run via overhead 

catenary and can attain speeds of 55 

The Tide Light Rail (Source: Hampton Roads Transit) 

http://www.philadelphiatransitvehicles.info/
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miles per hour in safe conditions. Since the diversified termini would likely require 

future train sets to be shortened, light rail cars would allow for both branches to be 

completed with a much more minimal investment than would otherwise be 

required. Since cars such as this exist throughout the country, this task would not be 

unachievable. As shown on the right, these types of cars are sleek, giving potential 

riders a positive feeling about taking transit, can be easily joined and disjoined with 

other cars, and can be as long as subway cars.   

 As the photographs 

show, stations can be 

monumental in stature or 

rather basic, depending on 

traffic, land availability, and 

community goals. Most 

importantly, these systems 

can run at-grade, without fear of passenger electrocution. Additionally, if demand 

Sound Light Rail (Source: King County Metro Transit) 

METRO Light Rail (Source: Valley Metro Pheonix) 
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later arose to elevate or bury the right-of-way to separate trains from traffic, that 

can be completed at a future time when the need has been clearly demonstrated..  

 On the current Chestnut Hill East line, light rail would lead to some cut costs, 

such as that of conductors for each train and the need to raise all of the platforms 

immediately or redesign stations for limited (fare-only) access. It would also allow 

for significantly higher levels of service without a decrease in the capacity of each 

train.  

Projected Results of the New Configuration 

 The new Roosevelt Branch, along with the connection of the Chestnut Hill 

Branch, will significantly increase demand and use of the Broad Street Line between 

Erie and Walnut-Locust, with lesser increased use along the rest of the line. By 

putting these changes into effect, congestion should decrease along Philadelphia’s 

most congested road, train ridership should increase in Germantown, East Mountain 

Airy, and Chestnut Hill, and eventually growth and development will occur near the 
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stations in North Philadelphia, where high volumes of commuters each day make 

the neighborhoods more suitable for new development. The following pages discuss 

service patterns, capacities, and headways. 

  

Northbound 
Trains   

Southbound 
Trains 

 

 
Each Hour - Peak Periods 

  Destination Local Express   Destination Local Express 

Roosevelt Blvd       Pattison Avenue     

     Trainsets X 8        Trainsets 10 X 

     Capacity X 3600        Capacity 3000 X 

     Headways X 7 to 10 mins        Headways 6 mins X 

                

Chestnut Hill East       Walnut/Locust     

     Trainsets 5 2        Trainsets X 15 

     Capacity 1500 900        Capacity X 6750 

     Headways 
12 

mins 30 mins        Headways X 4 mins 

              

Fern Rock        8th and Market     

     Trainsets 10 7        Trainsets 5 X 

     Capacity 3000 3150        Capacity 1500 X 

     Headways 6 mins 8 to 10 mins        Headways 
12 

mins X 
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Implications and Discussion 

 This subject has a variety of takeaways that can be drawn from the Broad 

Street/Roosevelt Boulevard/Chestnut Hill case study and proposal. In the case of 

the current Broad Street Line as well as the current Chestnut Hill East Line and in 

many such actively used “legacy” rights-of-way, the use, pricing, service levels, and 

service type are often based more so on historical use, rather than current needs, 

trends, and demographic shifts. The current Broad Street Line schedule includes the 

running of unnecessarily long train sets and on four tracks despite a need for only 

two. On the Chestnut Hill East corridor, demographic shifts have called for more 

frequent and lower cost services, even at the sacrifice of conductors and luxury-

appointed train interiors, but yet, such underutilized services are still being run. 

 These lines and many similar lines throughout the country could be used 

significantly more efficiently by readjusting the way that services are delivered.  

 Inactive and empty rights-of-way are all too common of an occurrence in 

cities, and might eventually be used for rails-to-trails corridors when future 

passenger rail service (or repurposing for another infrastructure system) might be a 

better use of the land. While conversion into bike paths is often a popular move 

among residents, rail tracks often provide an indirect path and hence may not 

conducive to commuter bicyclists.i As such, it should be advised that a 

comprehensive evaluation process be completed prior to removal or rails or lying of 

bike paths. If these rights-of-way can be used for rail service in an area with limited 

available space, it may help ease congestion and lower air pollution more than 

parkland alone ever could.  
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Recommendations 

Going forward with the ideas presented in the case study will involve work to 

price.   Considering new light rail lines in suburban environments cost about $20 

Million per mile, the cost of the Roosevelt extension should be about $136 Million.  

The cost of the Nicetown subway connector, considering that it will be entirely 

underground – though less than a mile - and will include a station will cost 

approximately $150-$160 Million.  Because an interlocking with the Broad Street 

Subway Line already exists, there should be only minimal additional costs for this 

connection.  Since stations will be basic, costs should range from $300,000 to 

$500,000, totaling no more than $4 Million.  This should lead to a capital cost of 

approximately $300 for the project.  To compare, the cost of constructing an 

elevated rail line along the same stretch of Roosevelt Boulevard alone – without any 

costing for stations, labor, or the connection to the Broad Street Subway would be 

approximately $306 Million – or $45 Million per mile.  Hence, the light rail option 

provides a much more cost effective and far-reaching service opportunity than 

building heavy rail on this same corridor.  If at a later time ridership increases to the 

point that the tracks need to be elevated or buried, this option also allows for 

flexibility to do so on all, or only part, of the route.   

From a encompassing perspective, it is recommended that government 

transportation policy at all levels from Federal to local retain a particular focus on 

maximizing use of the capacity of active, inactive, and empty rail rights-of-way prior 

to building new rail by way of land acquisition. While this may not always be a 

feasible option, applying such guidelines to the Federal funding process will help 
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ensure that Federal funds are used in an efficient manner. This will also ensure that 

total infrastructure is not overbuilt for regional needs. Additionally, it is 

recommended that transit-oriented zoning and project-specific parking 

requirements be made a stipulation of the use of these transit funds, to assure that 

taxpayer money is being used as economically and effectively as is reasonably 

possible.  

 Since our primary nation goal in regard to transportation is to ensure that we 

have a top-notch and modern transportation system, focusing significant 

improvements toward places they can be implemented at lower costs will help to 

ensure the possibility of this reality. By basing funding decisions not only on need 

but also on reason and cost efficiency, Federal transportation funding can be put to 

more uses in more places, more quickly.  
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