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Hard Constraints 
 
Regional Rail station spacing 
 
As previously noted, the chief reason cited for SEPTA’s unusually slow Regional Rail 
operating speeds is the system’s unusually close station spacing. Data from the Urban 
Transportation Monitor survey referenced above is illustrative of the relationship 
between station spacing and average speed. The green and grey lines in Chart 9 
indicate the reported average operating speed (including stops) and average station 
spacing, respectively, for the 11 responding carriers. 
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CHART 9: Operating Characteristics of Select Commuter Railroads

 
 
As this chart indicates, SEPTA’s speed and spacing were the lowest reported. However, 
the ratio of speeds achieved to station spacing (as illustrated by the orange line) is 
higher for SEPTA than all but one other carrier (Caltrain in San Francisco, California). In 
other words, SEPTA’s average Regional Rail speeds are on par or better than these 
peer carriers after accounting for stop spacing. An intuitive solution to improve speeds 
would be to eliminate certain station stops from service. In this way, time would be saved 
through trains not having to slow, stop, dwell, and accelerate. Removing stations, 
however, often requires exchanging economic development and accessibility for speed. 
Promoting transit-oriented development (TOD), for example, becomes impossible when 
stations are removed from service. In addition, Environmental Justice (EJ) concerns can 
affect proposed station closures in disadvantaged areas. 
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As noted in a prior section, DVRPC conducted an evaluation of potential station closures 
in 2003 (Regional Rail Stations Closures Study – DVRPC pub. 03034). This study 
evaluated seven stations, which were: 
 

• Lamokin Street Station (R2 Wilmington/Newark) 
• Angora Station (R3 Media/Elwyn) 
• Wissinoming Station (R7 Trenton) 
• Delaware Valley College Station (R5 Lansdale/Doylestown) 
• New Britain Station (R5 Lansdale/Doylestown) 
• Link Belt Station (R5 Lansdale/Doylestown) 
• Fortuna Station (R5 Lansdale/Doylestown) 

 
The study estimated that if all seven stations were closed, passengers would save a 
cumulative 228.4 daily hours of travel time, and ridership on the affected lines would 
increase by 2 percent as a result of speedier service (this was the midpoint of the -1 to 
+3% modeled ridership change). Based on a variety of characteristics, including a 
pattern of unusually low ridership, the report recommended that three of the original 
seven stations be closed: Lamokin (R2), Angora (R3), and Wissinoming (R7). Of these, 
Lamokin and Wissinoming were closed at the end of 2003 (Angora Station remains open 
despite persistent low ridership – 34 daily boards per SEPTA’s 2007 ridership census, 
where SEPTA Service Standards have a threshold for intervention of 75 daily boards). 
The anticipated end-to-end running time savings for each affected route following 
closure was not evaluated, nor was the potential for operating cost savings through 
fewer train runs. Closing Lamokin and Wissinoming stations was estimated to have 
saved SEPTA through passengers 162 onboard passenger hours daily, and to have 
saved SEPTA almost $35,000 in annual operating costs in the form of power and station 
maintenance. Closing Angora, which had and still has the lowest ridership of any 
stations in the original study, is estimated to save an additional $11,000 in power and 
station maintenance costs and 112 daily onboard passenger hours.   
 
SEPTA’s most recent Service Standards (2007) call for Regional Rail stations to be 
spaced no closer than 0.5 miles in urbanized areas, 1.0 mile in suburban areas, and 2.0  
miles in rural areas. Generally speaking, then, SEPTA’s existing spacing, as atypically 
close as it may be, conforms to these standards for new station locations (meaning that 
any new lines or connections could have a similar station pattern). It may be prudent to 
adjust these service standards to require somewhat wider spacing for new stations or 
service. Additionally, SEPTA and its partner stakeholder governments should continue 
targeted efforts to discontinue service at perennially underperforming stations, absent 
other compelling reasons for service to be continued (such as a planned TOD, for 
example). 
 
Station facility speed constraints 
 
Beyond the number, spacing, and distribution of stations, station and rail car design 
factors also have an impact on train dwell times and, as a consequence, on total running 
times. The chief considerations in this regard are level boarding (i.e., high-level 
platforms), and car boarding/alighting flows (i.e., more and wider available doorways, 
along with more efficient door locations). 
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High-level platforms 
 
As noted previously, the 1989 regional report Improving Mobility in Southeastern 
Pennsylvania – A Public Transportation Solution had as one of its chief 
recommendations the widespread installation of high-level platforms throughout the 
SEPTA system. SEPTA presently has a general policy to install high-level platforms as 
part of every station reconstruction or renovation project where it is possible to do so. 
According to research presented in Transit Cooperative Research Program (TCRP) 
Report 13 (Rail Transit Capacity, 1996), door flow times per single stream door (no 
simultaneous boards and alights) with level boarding (i.e., high-level platforms) were 
roughly half those of step-up boarding (1.75 seconds versus 3.6 seconds), as well as for 
level alighting versus step-down alighting (roughly 1.9 versus 3.25 seconds). Using 
similar ratios, the 2002 DVRPC Regional Rail Improvement Study for the R5 
Lansdale/Doylestown Line (Systra Consulting) estimated the dwell time savings for an 
inbound express peak trip that would result from converting a number of low-level 
platform stations to level boarding facilities. The total dwell time savings was estimated 
to be just over six minutes if all stations were to be converted. Since that report was 
published, SEPTA has installed (or installation is pending) high-level platforms at six R5 
stations: Chalfont, New Britain, Link Belt, Colmar, Fort Washington, North Wales, and 
Ambler. The 2002 study estimated an average 32-second peak trip dwell time savings 
for high-level platform installation at each of these stations (savings were not estimated 
for Link Belt station, which was presumed to be skipped by the express trip that was 
modeled). 
 
Based on this example from one Regional Rail line, the potential for dwell time savings 
through the provision of high-level platforms systemwide is significant. However, 
illustrating the myriad other factors at play, SEPTA’s most recent R5 schedules actually 
reflect increased travel times along this line, owing to higher dwell times associated with 
spiking ridership (weekday ridership on the R5 Lansdale/Doylestown line increased by 
10.5% between 2005 and 2007). Further, the ability to install high-level platforms 
systemwide is limited where rights of way are shared with freight rail. The greater width 
of freight cars would require mitigation in the form of “flip up” high-level platforms or 
freight bypass tracking, at considerable expense. 
 
Car door configuration 
 
SEPTA’s existing Regional Rail fleet consists of Silverliner II, III, and IV rail cars, which 
have an “end vestibule entranceway” (EVE) door configuration. In practical terms most 
cars have a single passenger stream available (with the conductor opening a door at 
one end of the car) for both boarding and alighting at most stops, which leads to 
relatively high dwell times at higher volume stations. Variations of door/entryway 
configurations that are designed to improve dwell times via a variety of tweaks to this 
traditional configuration are collectively referred to as short dwell time entranceways 
(SDEs). These include more and/or wider available doors, quarter-point doors that split 
passenger flows within the car, and train-line controlled doors (where the engineer or 
conductor operates multiple doorways electrically). 
 
The design for SEPTA’s forthcoming Silverliner V rail cars combines several of these 
techniques. Three high-level or two low-level passenger streams will be available per car 
at each stop, operated via train-line control (at least in the first car). These represent the 
potential for significant dwell time and operational benefits once these cars are 
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distributed through the fleet, which can be maximized if cars are directed to routes with 
the highest degree of dwell time delay. Research presented in the 2004 Transportation 
Research Record6 estimated the overall running time benefits of SDE improvements of 
roughly the type used in the Silverliner V design to be 5.4 or 3.6 percent (for station 
spacings of 1.25 miles and 2.5 miles, respectively) for Diesel push-pull trains, and 3.3 or 
2.1 percent (again for 1.25 and 2.5 mile station spacings, respectively) for Electric Multi 
Unit trains of the sort principally used by SEPTA (benefits in the latter case are more 
difficult to isolate from the research as consistent level boarding was also assumed). 
Given that these are net running time benefits, we can assume that station-level dwell 
time benefits would be still greater. 
 
Based on this, SEPTA should pursue a design similar to the Silverliner V for future 
procurements and should target Silverliner V sets to lines or line pairs with the greatest 
degree of dwell time delay. Since Silverliner V cars will have three high-level boarding 
streams and only two low-level streams, benefits would be further maximized along lines 
with a higher proportion of stations with high-level platforms. The 2002 DVRPC Regional 
Rail Improvement Study for the R3 Media/Elwyn Line (Systra Consulting) recognized the 
potential combined benefits of high-level platforms and Silverliner V-type rail cars. That 
report recommended the installation of high level platforms along the R3 line, finding that 
the combination of such platforms with a new four boarding stream car design (the final 
Silverliner Vs will have 3 streams) would result in a greater than 3 percent savings in 
end-to-end running time. 
 
The R5 Lansdale/Doylestown line, with its recent investments in high-level platforms and 
recent schedule changes due to increasing dwell times, would appear to be a natural 
candidate for Silverliner V service. 
 
Rail network constraints 
 
The speed of trains between stations is limited not only by vehicle 
acceleration/deceleration profiles, but also by the characteristics of the network itself. 
Speed constraints in this regard may take the form of antiquated infrastructure 
(switches/interlockings, for example) or capacity constraints owing to conflicts with other 
rail service (freight or passenger). Portions of the SEPTA Regional Rail network are 
encumbered by each of these constraint categories. 
 
Figure 2 on the following page draws on prior studies, as well as information provided by 
SEPTA, and graphically illustrates three types of capacity constraints across the entirety 
of the Regional Rail network: merge points, shared rights of way, and single-tracked 
segments. Some single-tracked segments are physically single tracked, in some cases 
single-track operation is forced by station platform configurations, and some segments 
are single tracked through agreements with other freight and passenger carriers. While 
this figure is comprehensive at the regional scale, it does not address the mechanics of 
more localized choke points, such as antiquated switches and/or signals where 
maximum speeds are constrained. Additionally, it bears reinforcing that service is also 
constrained by other network characteristics, such as the presence of freight rail traffic 
(which also impacts the ability to install high-level platforms along certain corridors). 

                                                 
6 Morlok, Edward K. and Nitzberg, Bradley F. “Speeding Up Commuter Rail Service: Comparative Actual Performance of 
Different Train and Station Platform Designs.” Transportation Research Record vol. 1872, 2004, pp. 37-45. 
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Figure 2: Significant SEPTA Regional Rail network constraints 
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   Sources: Vuchic, Vukan, and Kukuchi, Shinya, Short-term Improvements for SEPTA’s Regional Rail System. 1994; SEPTA, 2008. 
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As Figure 2 indicates, a network as expansive as SEPTA’s, portions of which are shared 
with Amtrak and New Jersey Transit, has a number of constraint points that impair 
systemwide efforts at enhancing operating speeds. In many cases, entire lines can have 
their service potential impaired by a single “weak link” or constraint point. In the case of 
the R7 Trenton line, for example, the impacts of sharing a several-hundred-foot section 
of track through the Mantua Interlocking with both Amtrak and SEPTA permeate 
throughout the line, particularly where SEPTA requires space from the same two carriers 
at Trenton. Scheduling a single trip with clearance at both locations is problematic and 
limited. SEPTA has recently been working with Amtrak on the development of a new 
Northeast Corridor (NEC) master plan; significant bottlenecks identified during that work 
are also reflected in Figure 2.  
 
As summarized in Section 1 and Appendix A (pages A-9 – A-10), DVRPC’s 2002 
Regional Rail Improvement Study for the R5 Lansdale/Doylestown Line includes a 
number of specific recommendations to address localized line segment constraints on 
service. In its final recommendations (selected on a cost/benefit basis), the report 
recommended relocating a host of crossing gates in order to eliminate speed restrictions 
relating to grade crossings, along with upgrading the entire Glenside-Doylestown 
segment to a 60-mph maximum speed corridor. The latter strategy was indicated to 
require a host of localized improvements, including the elimination of an antiquated 
spring switch siding at CP-Forest and the relocation of train meets to Lansdale and 
Doylestown. 
 
SEPTA has been engaged in an ongoing effort to address such bottlenecks, with the 
stated aim of eliminating speed restrictions and consistently operating at rated track 
speeds. This program is reflected by recent improvements to the Lansdale-Doylestown 
line. In addition to the high-level platform efforts described above, SEPTA has (or has 
short-term plans to): 
 

• Improve Dale interlocking (south of Lansdale Station) to permit parallel train 
movements; 

• Eliminate the 5th Street Crossing, which has a 5-mph speed restriction; 
• Replace catenary equipment; 
• Improve signals between Wayne Junction and Glenside; and 
• Install a new passing siding south of Chalfont, replacing Forest siding. 

 
As a result of these improvements and others, operating speeds are expected to 
improve. The Lansdale-Glenside segment will be upgraded to 70-mph maximum speeds 
and the Wayne Junction-Glenside segment has been upgraded to 60-mph maximum 
speeds. Note that because trains need to accelerate and decelerate through curves and 
around stations, and due to other transient factors such as wet leaves on tracks, actual 
operating speeds are often lower than maximum rated speeds. 
 
Other improvements recently completed or programmed for short-term completion along 
other lines include: 
 

• R2 Warminster  
Project to replace the signal system along the entire line.  Among other 
improvements, this will include retiring and replacing the spring switch at Roslyn 
with a high-speed turnout. 
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• R3 West Trenton 
Project to replace overhead catenary along the length of the line, allowing the 
removal of several speed restrictions (line now operates at 70-mph maximum 
speeds). 

 
• R6 Norristown 

Project to increase track speeds from 50 to 60 mph between the northern limits 
of 16th Street and Wissahickon and between Conshohocken and Dekalb.   

 
• R5 Paoli  

Funded in conjunction with Amtrak, the Keystone Corridor Improvements 
Program has included the installation of continuous welded rail and concrete ties 
from Paoli to Overbrook. Additionally, new interlockings will be installed at 
Overbrook, Bryn Mawr, and Paoli.  Finally, SEPTA has recently begun rebuilding 
“K” Interlocking west of 30th Street Station, an improvement that will benefit 
multiple Regional Rail lines upon completion. 

 
• R8 Fox Chase 

High-level platforms have been installed at Cheltenham Station and are under 
construction at Olney Station. High-level platforms will be installed at the 
remainder of the line’s stations over the next five years. 

 
• Signal Modernization 

Implementation of a networkwide signal modernization plan is ongoing, with 
completion on all lines planned by 2015. In addition to providing a higher level of 
safety (through Automatic Train Control and the installation of enhanced 
pedestrian crossing signals), this program will also help to address bottlenecks 
by enhancing flexibility through certain signalized interlockings. In addition to the 
line-specific improvements noted above, this program will also include switch and 
interlocking modernizations along the R5 Lansdale/Doylestown (partially 
described above), R2 Warminster, R6 Norristown, R6 Cynwyd, R7 Chestnut Hill 
East, and R8 Chestnut Hill West lines. 

 
The specific impacts of each of these improvements on line-level speed performance 
have not been evaluated in detail. Generally speaking, SEPTA’s network modernization 
program has made progress in recent years, with a defined schedule for continued 
improvement over the next several years. 
 
Soft Constraints 
 
In addition to hardware and infrastructure issues, matters of policy and other “soft” 
issues can also have a significant impact on speed performance. A 2002 article in the 
Philadelphia Daily News7 noted that despite improving technology and the closure of a 
number of stations, “about half” of the Regional Rail lines took longer to reach Center 
City than equivalent service in the 1940s. In addition to modern jurisdictional issues of 
track sharing (as summarized in Figure 2), two policy explanations were cited: crew 
“hustle” and conservative scheduling (with time being padded, particularly in Center 
City). 
 
                                                 
7 Flander, Scott, “Regional Rail Lines Slowing Down With Age,” Philadelphia Daily News, May 30, 2002. 
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Crew hustle 
 
Issues of hustle were also cited in DVRPC’s 2002 Regional Rail Improvement Study for 
the Media/Elwyn Line, as well as the 1994 report Short Term Improvements for SEPTA’s 
Regional Rail System8. In the 2002 R3 study, crew inefficiency, or “slack,” throughout the 
line (but particularly at Media Station) was cited for dwell times of unnecessary length. 
 
The 1994 Short Term Improvements report made two specific recommendations in this 
regard. First, it was suggested that crews be trained on better crowd management and 
decisive corrective measures in case of delays, and second, that SEPTA implement 
rules requiring train crews to open all car doors that they could feasibly handle and 
supervise. The first recommendation is related to crew explanations cited in the 2002 
Daily News article concerning interactions with passengers. In that article, crew cited a 
greater level of customer service, including patience with elderly or disabled passengers, 
for delays blamed on hustle. This issue remains topical under the policy proposals of 
new General Manager Joseph Casey, who emphasizes an expanded customer service 
focus. These two quality of service objectives (staff friendliness/consideration and 
service efficiency/speed) can be in conflict. 
 
With regard to the second recommendation, SEPTA staff indicates that there are 
presently enough conductors and assistant conductors on most trains for multiple doors 
per car to be operated. As such, the 1994 recommendation on new crew rules still 
stands as a sound one. SEPTA should consider requiring each conductor and assistant 
conductor to operate a door at every station, and to direct boarding and exiting 
passengers to specific doors. A simple “enter at the front of the car, exit at the rear” rule 
could be effective if properly communicated to riders and enforced by conductors. 
 
Scheduling policies 
 
Concerning the issue of padding being built into schedules, particularly in Center City, 
SEPTA staff indicates that such time is made necessary by constraint points elsewhere 
in the network, as reflected in Figure 2. Similar to the constraints noted above on either 
end of the R7 line, any time gained in Center City would be lost in delays owing to 
single-tracked peripheral line segments and Amtrak or NJ Transit scheduling. Timed 
train meets throughout the network were specifically cited in this regard – time cut from 
schedules for Center City segments would need to be added at those schedule points. In 
short, the constraints cited in Figure 2 result in a limited number of available “windows” 
for an integrated Regional Rail network, resulting in a built-in degree of delay that can be 
redirected, but not eliminated. 
 
Summary and Recommendations 
 
Efficiency and speed in SEPTA’s Regional Rail network is impaired chiefly by two 
factors: track sharing and control issues (Amtrak, NJ Transit) and network infrastructure 
constraints. In an integrated network such as SEPTA’s, where individual trains operate 
through Center City on multiple routes, weak links or constraint points can have 
cascading effects throughout the network. SEPTA is engaged in a program of 
investment specifically targeting bottlenecks, but is further challenged by the desirable 

                                                 
8 Vuchic, Vukan and Kukuchi, Shinya, Short-term Improvements for SEPTA’s Regional Rail System, 1994. 
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problem of spiking ridership and demand for service. Several general and specific policy 
courses are recommended: 
 

• Adjust service standards to require wider station spacings in suburban and rural 
areas for any prospective new service. The present two-mile minimum spacing in 
rural areas is closer than the typical spacing of many peer commuter rail 
operators for any area type. Station closures to permit greater spacing along 
existing corridors are less practical in the current climate of ridership growth, with 
a few exceptions (such as Angora Station on the R3 Media/Elwyn line, for which 
the SEPTA Board has already authorized closure). 

 
• Continue the policy to install high-level platforms wherever possible in order to 

minimize train dwell times through level boarding. Benefits can be maximized by 
employing Silverliner V cars and future cars of similar configuration along routes 
with greater numbers of high-level platforms. 

 
• Continue the ongoing and successful program of addressing infrastructure 

bottlenecks through equipment modernization along all lines. Where bottlenecks 
are removed and/or track segment speed ratings are increased, a framework 
should be in place where these improvements can immediately be internalized by 
schedules wherever possible. In the long run, assuming continued broad 
ridership growth, remaining single-tracked segments along the R2 Warminster, 
R5 Doylestown, R6 Cynwyd, and R8 Fox Chase lines should be considered for 
double tracking (on the basis of cost versus operational benefit). 

 
• In the context of a new focus on customer service, SEPTA should be careful to 

balance the desire for a positive passenger/staff interaction with the cumulative 
impacts of a “gentle” style on end-to-end service speeds. In terms of passenger 
satisfaction, each of these aspects is significant. 

 
• SEPTA should consider requiring each conductor and assistant conductor to 

operate a door at every station, and to direct boarding and exiting passengers to 
specific doors. A simple “enter at the front of the car, exit at the rear” rule could 
be effective if properly communicated to riders and enforced by conductors. 
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APPENDIX A: 
Details on Prior Report Recommendations from Section 1 
 
Report: Managing Success in Center City 

Center City District/Central Philadelphia TMA 
Consultant: Kise Straw & Kolodner, Sam Schwartz PLLC 
Date: February 2008 

 
Mode(s): City bus 
 
Recommendation: 
Revise bus stop spacing to have an every-other-block stop spacing.  
 

Estimated relative impact on travel speed: HIGH 
 

Challenges: 
• Passenger habits. 
• Political resistence. 
• Possible contractual issues with bus shelter management firm. 
• Could discourage discretionary ridership by making transit somewhat less 

convenient. 
 

Opportunities: 
• Zero-cost strategy. 

 
Recommendation: 
Remove select left-lane bulbouts along Chestnut Street. 
 
 Estimated impact on travel speed: HIGH 
 
 Challenges: 

• Relatively high capital cost. 
 

Opportunities: 
• There is presently a three-minute time differential for buses to traverse 

the same distance along Chestnut and Walnut streets. The Center City 
District finds bottlenecks exacerbated by the bulbouts to be a significant 
contributor to this circumstance, indicating high potential benefits for bus 
flows. 

 
Recommendation: 
Pursue more obviously delineated (i.e., colored or textured) bus lanes along Walnut, 
Chestnut, and Market streets, as well as other corridors. 
 

Estimated relative impact on travel speed: HIGH 
 

Challenges: 
• This is a long-term, more invasive strategy – if bus lanes were properly 

enforced, impacts on other vehicles could be significant. 
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• Higher installation and maintenance costs for colored and/or textured bus 
lanes. 

 
Opportunities: 

• True right-of-way protection for transit vehicles could significantly improve 
running times. 

 
Recommendation: 
Pursue TSP treatments along Walnut and Chestnut streets. 
 

Estimated relative impact on travel speed: MEDIUM 
 

Challenges: 
• Capital costs. 
• Benefits are diminished if stop spacing is not increased concurrently. 

 
Opportunities: 

• Benefits have been demonstrated along Routes 10 and 52 (see Section 2 
of this report). 

• As signals are modernized and incorporated into the city’s centralized 
traffic  signal network, the opportunity exists to integrate SEPTA’s 
Automatic Vehicle Locator (AVL) data, enabling TSP citywide through 
software (see Section 2 of this report). 
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Report: Transit Stop Management Study 
City of Philadelphia, Office of Strategic Planning 
Consultant: Baker 
Date: June 2004 

 
Mode(s): City bus, trolley, and trackless trolley 
 
Recommendation: 
Revise stop spacing in a shift from every-block stops to more limited-stop service. 
 

Estimated relative impact on travel speed: HIGH 
 

Challenges: 
• Passenger habits. 
• Political resistence. 
• Possible contractual issues with bus shelter management firm. 

 
Opportunities: 

• New city administration may provide new opportunities for political 
leadership. 

• Zero-cost strategy. 
 
Recommendation: 
Increase the installation of curb extensions (bus bulbs) to make bus curbing more 
efficient. 
 

Estimated relative impact on travel speed: LOW 
 

Challenges: 
• Potential loss of on-street parking stalls. 
• Capital cost of installation. 
• Lack of established guidelines for placement priorities. 
• Potential impacts on bicycle lanes (where present). 
• Can have unintended congestion impacts and result in bottlenecks. 

 
Opportunities: 

• Benefits transit riders, transit operators, and pedestrians (in terms of 
shortening crossing distance); possible to build a broad constituency for 
support. 

• Low capital cost. 
 
Recommendation:  
Pursue a comprehensive citywide transit prioritization strategy in the vein of Transit First. 
Ideally, several low-cost/high-yield elements of such a strategy would be identified based 
on the experiences of other cities for widespread implementation. 
 

Estimated relative impact on travel speed: HIGH 
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Challenges: 
• Requires substantial planning to identify component elements and most 

appropriate routes/locations. 
• Capital cost could be substantial. 
• Political compromises could limit effectiveness. 

 
Opportunities: 

• New city administration may provide new opportunities for political 
leadership. 

• A broad, citywide program with financial backing would have the potential 
to significantly enhance the image of transit generally and SEPTA 
specifically. 

• As signals are modernized and incorporated into the city’s centralized 
traffic  signal network, the opportunity exists to integrate SEPTA’s 
Automatic Vehicle Locator (AVL) data, enabling TSP citywide through 
software (see Section 2 of this report). 

 
Recommendation:  
Simplify the fare collection system (this can be expected to reduce dwell times). 
 

Estimated relative impact on travel speed: MEDIUM 
 

Challenges: 
• A broad fare modernization to a ‘smart card’-type solution has a high 

capital cost. 
• Full modernization should include cross-compatibility with PATCO and NJ 

TRANSIT services, which could complicate the project. 
 

Opportunities: 
• Broad constituency of support for fare modernization. 
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Report:  Regional Rail Stations Closures Study (Pub. No. 03034) 
  Delaware Valley Regional Planning Commission 
  Date: November 2003 
 
Mode(s): Regional Rail 
 
This study evaluated opportunities to improve efficiencies by identifying stations that 
would be candidates for closure. The seven stations evaluated were Lamokin Street 
Station on the R2 Wilmington/Newark Line, Angora Station on the R3 Media/Elwyn Line, 
Wissinoming Station on the R7 Trenton Line, and Delaware Valley College Station, New 
Britain Station, Link Belt Station and Fortuna Station on the R5 Lansdale/Doylestown 
Line. The study estimated that if all seven stations were closed, passengers would save 
a net of 228.4 daily hours of travel time and ridership on the affected lines would 
increase by 2 percent as a result of speedier service (this was the midpoint of the -1 to 
+3 percent modeled ridership change). The potential for operating cost savings through 
fewer train runs (as a result of faster running times) was not evaluated. 
 
Recommendation: 
Three of the seven stations (Lamokin, Angora, and Wissinoming) were recommended 
for closure due to low daily ridership. Lamokin and Wissinoming were closed at the end 
of 2003.  Angora remains open, although total boards were only 34 in 2007 (per 
SEPTA’s 2007 Regional Rail Ridership Census). This is well below SEPTA’s 75 board 
service standard, but an increase of 7 boards from the 2005 Census. 
 

Estimated relative impact on travel speed: MEDIUM 
 

Challenges: 
• Political considerations at Angora. 

 
Opportunities: 

• Closing Lamokin and Wissinoming stations was estimated to have saved 
SEPTA through passengers 162 onboard passenger hours daily, and to 
have saved SEPTA almost $35,000 in annual operating costs in the form 
of power and station maintenance.  Closing Angora, which had and still 
has the lowest ridership of any stations in the original study, is estimated 
to save an additional $11,000 in power and station maintenance costs 
and 112 daily onboard passenger hours.   

 
Recommendation: 
Two stations, New Britain and Link Belt, were planned for conditional closure, contingent 
upon viable service alternatives being present.  Both stations are still in service.  
Linkbelt’s daily boards increased from 59 in 2005 to 66 in 2007, while New Britain’s 
increased from 34 to 52 over the same span. As alternate transit service remains 
unavailable in these locations, the continued operation of New Britain and Link Belt 
Stations is consistent with the recommendations of this study. 

 
Estimated relative impact on travel speed: MEDIUM 
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Challenges: 
• Finding transit service alternatives for displaced passengers, where over 

50 percent of the riders at these stations indicate that they would find an 
alternative to SEPTA if service was discontinued. 

• Environmental Justice (EJ) and equity concerns have significant weight in 
closure considerations. 

 
Opportunities: 

• Eliminating service at the two stations was estimated to save 25 hours 
daily in onboard through passenger time and over $21,000 annually in 
power and station maintenance costs.   

 
Recommendation: 
Monitor Fortuna Station as Job Access/Reverse Commute (JARC) service (provided by 
Bucks County TMA) is introduced into the area, eventually running a two-directional all-
day schedule.  The plan would be to eventually close the station if JARC implementation 
was successful.  As of now, no JARC service is present near Fortuna station, and the 
station remains open (consistent with the recommendations of this study). As of the 
2007 Regional Rail Ridership Census, total daily boards were 85, an increase of 25 from 
the 2005 Census. 

 
Estimated relative impact on travel speed: MEDIUM 
 
Challenges: 

• The biggest employers near Fortuna Station are located in Montgomery, 
not Bucks County.  Discussion of implementing this type of service seems 
to have ceased several years ago, as the two routes mentioned as links 
to Fortuna were discontinued.   

 
Opportunities:  

• Ending service to this station was estimated to result in approximately 25 
hours in daily onboard passenger time savings and an annual power and 
station maintenance cost reduction of roughly $11,000. 
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Report: Regional Rail Improvement Study: R3 Media/Elwyn  Line 
Delaware Valley Regional Planning Commission 
Consultant: Systra 
Date: August 2002 

 
Mode(s): Regional Rail 
 
This study technically evaluated a host of operational change concepts for their impact 
on travel time in relation to estimated cost (the specific measure was “capital costs per 
passenger-minute of travel time saved per day”). 
 
Recommendation: 
Assuming that the SIlverliner V design will have four passenger streams for 
boarding/alighting at high-level platforms and two streams for low-level platforms, 
SEPTA should aggressively move to contruct high-level platforms along the R3 line. 
 

Estimated relative impact on travel speed: MEDIUM 
 

Challenges: 
• Highest capital cost of all the improvement scenarios that were evaluated 

(roughly $44 million). 
 

Opportunities: 
• Would reduce total daily passenger travel and wait time by more than 3 

percent, according to the study. 
 
Recommendation: 
Schedules should have a greater emphasis on outer zone express services. Specifically, 
SEPTA should operate one to two additional outer zone express trains in the morning 
and evening peak periods (which may require an expansion of Media Yard to minimize 
dead-heading). 
 

Estimated relative impact on travel speed: MEDIUM 
 

Challenges: 
• Relatively low capital cost, although a specific cost was not estimated. 
• Additional train runs would increase operating costs. 

 
Opportunities: 

• Would reduce total daily passenger travel and wait time by roughly 4.5%, 
according to the study. 

 
Recommendation: 
SEPTA should emphasize crew efficiency and “hustle,” specifically at Media Station (the 
scheduled travel time appears to include roughly two minutes of slack according to study 
observations, resulting in dwell times that are longer than necessary). 
 

Estimated relative impact on travel speed: LOW 
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Challenges: 
• Existing standards and operating procedures. 

 
Opportunities: 

•  No significant capital or operating costs. 
 
Recommendation: 
Adjust Elwyn interlocking signal to permit greater approach speeds. 
 

Estimated relative impact on travel speed: LOW 
 

Challenges: 
• Minor capital cost. 

 
Opportunities: 

• Noticeable ‘bang for the buck,’ although the specific impacts were not 
modeled. 

 
Recommendation: 
SEPTA should eliminate revenue train crew drop-offs and pickups at Powelton Avenue 
Yard and instead use 30th Street Station, which is only one-quarter mile away. 
 

Estimated relative impact on travel speed: LOW 
 

Challenges: 
• Staff habits and preferences. 

 
Opportunities: 

• No cost. 
• Potential for schedule tightening, although the specific impacts were not 

modeled. 
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Report: Regional Rail Improvement Study: R5 Lansdale/Doylestown Line 
Delaware Valley Regional Planning Commission 
Consultant: Systra 
Date: January 2002 

 
Mode(s): Regional Rail 
 
This study technically evaluated a host of operational change concepts for their impact 
on travel time in relation to estimated cost (the specific measure was “capital costs per 
passenger-minute of travel time saved per day”). The three recommendations below 
were selected in part because they would not displace passengers through station 
closure. 
 
Recommendation: 
Eliminate all grade crossing-related speed restrictions on the R5 line. 
 

Estimated relative impact on travel speed: HIGH 
 

Challenges: 
• Requires relocation of crossing gates at a host of locations. 
• Requires coordination with many municipalities and regulatory agencies; 

political compromise is likely. 
 

Opportunities: 
• This strategy has the highest ‘bang for the buck’ of the nonstation closure 

strategies evaluated (in terms of “capital costs per passenger-minute of 
travel time saved per day”). 

 
Recommendation: 
Upgrade the R5 line between Glenside and Doylestown to permit 60-mph maximum 
speeds throughout. 
 

Estimated relative impact on travel speed: HIGH 
 

Challenges: 
• Estimated capital cost of roughly $4 Million for improvements, including 

the elimination of the CP-Forest spring-switch siding where trains typically 
meet, and a relocation of train meets to Lansdale and Doylestown. 

 
Opportunities: 

• Similar ‘bang for the buck’ as the first recommendation (above). 
 

Recommendation: 
In future rolling stock procurements, SEPTA should continue to purchase Electric 
Multiple Unit (EMU) cars rather than locomotive-hauled push-pull stock. 
 

Estimated relative impact on travel speed: MEDIUM 
 

Challenges: 
• None. 
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Opportunities: 

• The modeling in this study indicated that a hypothetical switch to push-
pull stock for the R5 line resulted in longer trip times and lower 
corresponding operating speeds. 

• This strategy has been pursued by SEPTA, as reflected in the Silverliner 
V procurement. 
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Report:  Recommendations for Improvement of Green Lines Subway  
Operations 

  Professor Vukan R. Vuchic, Ph.D., University of Pennsylvania 
  Professor Sinya Kikuchi, Ph.D., University of Delaware 
  Date: June 1990 
 
Mode(s): “Green lines” subway-surface routes 
 
This report evaluated opportunities to improve service speed and efficiency in the 
subway-surface routes’ shared subway tunnel. 
 
Recommendation: 
Mark multiple stop locations at each station. Each platform is designed to accommodate 
at least two vehicles, and most are designed to accommodate three or four. Multiple 
simultaneous stopped vehicles were previously accommodated at 15th Street Station 
(westbound), which permitted combined frequencies of up to 120 vehicles per hour (in 
contrast to the roughly 55 vehicles per hour accommodated as of this report’s 
publication). The specific recommendation was to accommodate two stop locations at 
each tunnel platform, with the exceptions of 15th Street and Juniper Stations, where 
there should be four stop locations (both eastbound and westbound). 
 

NOTE: Since this report’s publication, two stop locations have been added to 
each underground station platform. 15th Street and Juniper stations still have two 
berths rather than the four berths proposed. 

 
Estimated relative impact on travel speed: HIGH 

 
Challenges: 

• Minor costs for platform stop location striping. 
• Minor costs to reactivate and maintain lighted overhead signs at platforms 

where four stop locations would be provided. 
 

Opportunities: 
• Low capital costs. 
• This was estimated to be the single most effective means of increasing 

line capacity. 
 
Recommendation: 
Platform attendants (“loaders”) should be in place during the peak hours at the following 
stations/platforms: 19th Street eastbound, Juniper Street, 15th Street, and 30th Street 
westbound. The exact duration of loader help will vary from station to station with 
passenger volumes. 

 
Estimated relative impact on travel speed: MEDIUM 
 
Challenges: 

• Depending on where loader staff would be drawn from, this may require 
additional staffing, with associated increases in operating costs. 

• The benefits of loader assistance on dwell time and boarding efficiency 
accrue through management of passenger behavior (enforcing rear-door 
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boarding at stations with off-board fare collection, for example); this will 
require an adjustment of passenger habits. 

 
Opportunities: 

• Given the high combined vehicle frequencies attained in the tunnel, any 
opportunity to reduce dwell time at bottleneck stations is key. 

• Based on the observations reflected in this report, the presence of 
loaders was seen to have a significant impact on dwell times, although 
some loaders were observed to be more effective than others. 

 
Recommendation: 
The tunnel signal system should be comprehensively reevaluated and redesigned so 
that there would be a reduced number of signals and with less conservative timing. 
Additionally, the forced-stopping feature/failsafe should be enabled. 

 
Estimated relative impact on travel speed: HIGH  
 
Challenges: 

• Capital cost of implementation could be significant. 
• The tunnel signal control system has already been modernized through 

the Communication Based Train Control (CBTC) project (completed 
between 2005 and 2008). While this project enhanced safety, it did not 
emphasize vehicle speed improvement. 

 
 Opportunities: 

• Would permit higher speeds, greater passenger comfort (through less 
start/stop), greater energy efficiency (less waste during braking), reduced 
wear and tear, and better safety (assuming the enabling of the forced-
stopping feature). 

 
Recommendation: 
Remove the operating rule requiring every car to stop prior to negotiating any switch. 
This rule is obsolete and unnecessary, particularly at modern switches such as that in 
the vicinity of the 40th Street portal. 

 
Estimated relative impact on travel speed: MEDIUM  
 
Challenges: 

• Operator adjustment. 
 
 Opportunities: 

• Would permit higher speeds, greater passenger comfort (through less 
start/stop), greater energy efficiency (less waste during braking), and 
reduced wear and tear. 

 
Recommendation: 
Introduce articulated vehicles at the next procurement opportunity. 

 
Estimated relative impact on travel speed: MEDIUM  
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Challenges: 
• Higher capital cost than single unit vehicles. 
• Potentially significant traffic and other impacts along entirety of route. 
• Incompatible with the above recommendation to provide multiple stop 

locations at each subway station (would require return to single berth 
platforms if implemented). 

 
 Opportunities: 

• Would permit greater passenger throughput without requiring additional 
vehicles, which would contribute to delays. 

• Would enhance passenger comfort. 
• No impact on labor/operator requirements. 
• Natural retirement of Kawasaki fleet provides a unique opportunity for 

implementation. 
 
Recommendation: 
Make adjustments to staff communication and management to enhance operational 
efficiency. From the top down, the study specifically recommended: a) assigning a single 
individual as overall manager of the green line unit; b) mandating better communication 
and active management between supervisors; and c) more detailed run sheets for 
operators. 

 
Estimated relative impact on travel speed: LOW  
 
Challenges: 

• Organizational inertia. 
 
 Opportunities: 

• Could permit efficiency gains at very low (or zero) cost and better 
capitalize on the benefits afforded by SEPTA’s modern command and 
control center. 

 
Recommendation: 
Space permitting, add prepaid fare collection gates at 19th and 22nd street stations. 

 
Estimated relative impact on travel speed: MEDIUM  
 
Challenges: 

• Space constraints. 
• Some capital cost. 

 
 Opportunities: 

• Would reduce dwell times at these stations, enhancing efficiency and 
reliability. 

 
Recommendation: 
Adjust speed management in the tunnel by introducing a general speed limit of 45 to 50 
mph, and posting speed limit signs on line segments where lower speeds are required 
(this would include a shift from point speed control to line speed control and would result 
in higher average speed). 
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Estimated relative impact on travel speed: MEDIUM  
 
Challenges: 

• None of note. 
 
 Opportunities: 

• Would permit higher speeds, greater passenger comfort (through less 
start/stop), greater energy efficiency (less waste during braking), and 
reduced wear and tear. 

 
Recommendation: 
Construct storage track/siding on the south side of City Hall. 

 
Estimated relative impact on travel speed: MEDIUM  
 
Challenges: 

• Potentially significant capital costs. 
 
 Opportunities: 

• Would reduce delays relating to stacking at the Juniper terminus. 
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Report:  Improving Mobility in Southeastern Pennsylvania – A Public  
Transportation Solution 
Elected officials of Bucks, Chester, Delaware, and Montgomery counties,   
          and the City of Philadelphia 

  Date: October 1989 
 
Mode(s): All modes 
 
This report comprised a “Strategic Mobility Plan” for Southeastern Pennsylvania and 
recommended financial, operational, and strategic reforms to modernize, in the authors’ 
view, SEPTA’s policies and its relationship with member counties. 
 
Recommendation: 
Comprehensively pursue Transit First strategies in the City of Philadelphia to enhance 
operating speeds and performance of surface routes.  
 

Estimated relative impact on travel speed: HIGH 
 

Challenges: 
• High cost for comprehensive implementation of improvements such as 

Transit Signal Priority (TSP). 
• Interagency policy conflicts. 
• Competing interests among stakeholders. 
• Lack of a long-term “champion.” 

 
Opportunities: 

• Potentially significant operational benefits. 
• Lessons learned from Transit First implementations on Route 10, 15, and 

52 could benefit future implementations. 
• A new city administration provides an opportunity for a new champion. 

 
Recommendation: 
Pursue widespread installation of high-level platforms at Regional Rail stations 
(recommended to begin in Center City and then work outward in order of descending 
station passenger volume). 

 
Estimated relative impact on travel speed: HIGH 
 
Challenges: 

• High capital cost for systemwide implementation. 
• Operational conflicts with freight rail carriers. 

 
Opportunities: 

• Potentially significant operational benefits. 
• SEPTA’s current policy is to install high-level platforms as part of station 

projects wherever practical. 
 
Recommendation: 
Pursue express bus service in High Occupancy Vehicle (HOV) lanes to major suburban 
employment centers. HOV lanes would be provided along every major transportation 
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corridor in Southeastern Pennsylvania, based on ridership potential. Where the Regional 
Rail network intersects with major highway corridors, interchanges including park-and-
rides would be provided. 

 
Estimated relative impact on travel speed: HIGH 
 
Challenges: 

• HOV lanes may conflict with other stakeholder priorities. 
• HOV lanes may be technically unfeasible along certain congested 

corridors without roadway expansion. 
• Integration with the rest of the transit network may be problematic. 

 
Opportunities: 

• Potential to capitalize on a broader constituency than transit users and 
advocating policymakers if HOV/HOT lanes are part of a broader regional 
investment strategy. 

• Relatively low capital costs for HOV lanes and potential for costs to be 
shared by many parties. 
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APPENDIX B: 
Details on Prior Transit First Reports  
 
Peer Group Review of the Surface Streetcar Lines in North Philadelphia 
Vukan Vuchic, Robert Landgraf, Tom Parkinson 
January 1989 
 
This report presented a basic policy choice between ‘defeatism,’ (i.e., the continued 
conversion of streetcar lines to bus routes in the face of spotty enforcement, poor 
agency coordination, and inconsistent investment), and a reinforcement of choice 
streetcar routes through selective modernization, more favorable street design, and 
enhanced/coordinated enforcement. The report’s three key recommendations were: 
 

1. Routes 15, 23, and 56 should be retained as streetcar routes and modernized, 
and Route 6 should be restored from bus to streetcar service. Kawasaki vehicles 
should be employed on these routes as new articulated vehicles are acquired for 
the subway-surface routes. 

2. The above-recommended modernization should be conditional on supportive 
policies and actions by various city bodies, including the Streets Department, the 
Police Department, the Department of Public Property, the Parking Authority, and 
the City Planning Commission. 

3. A new Transit Improvement Committee should be formed, chaired by the city’s 
Director of Transportation. 

 
As background, the Peer Group Report notes a 1987 memorandum from the City 
Managing Director advocating greater use of transit-preferential techniques such as 
signal preemption and dedicated transit lanes. In response, then-SEPTA General 
Manager Joseph Mack promised to find $200 million in capital dollars for a 
modernization of the streetcar routes. Yet then, as in various times since, this ambitious 
and favorable policy climate was not reflected in the on-the-ground actions of the myriad 
stakeholder agencies, which included ad hoc cuts and decisions, as well as the removal 
of streetcar-specific branding from SEPTA maps, schedules, and signage. 
 
The Peer Group Report included specific recommendations for a number of streetcar 
routes, as summarized below. 

 
Route 15 
• 1989: Roughly 18,000 weekday riders, 8.1-mph typical operating speed. 
• The Peer Group Report estimated that Transit First improvements would 

improve operating speed to 10.0 mph and reduce peak vehicle requirements 
from 17 to 13. 

 
Route 23 
• 1989: Roughly 30,000 weekday riders, 7.1-mph typical operating speed. 
• Among all routes, Route 23 was deemed to suffer the most disruption from a 

lack of  enforcement (and related issues), and so was treated in greater detail 
in the Peer Group Report. Specific recommendations included: 

o New connecting tracking between the northbound and southbound 
tracks was recommended in order to permit short turns and delay 
recoveries. 

o The distance between stops was recommended to be increased. 
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o Better delineation/marking of the streetcar lane was recommended, 
particularly in the southern single-tracked section. 

o The possibility of splitting this route into two separate routes, possibly 
separated at Erie Avenue or at Bainbridge Street, was suggested. 

o Significantly better enforcement of traffic and parking regulations was 
recommended (absent this enforcement, it was recommended that the 
southern portion of the route be converted to bus). 

• The Peer Group Report estimated that Transit First improvements would 
improve operating speed to 8.3-mph and reduce peak vehicle requirements 
from 33 to 27. 

 
Route 56 
• 1989: Roughly 14,000 weekday riders, 8.8-mph typical operating speed. 
• The Peer Group Report estimated that Transit First improvements would 

improve operating speed to 12.0-mph and reduce peak vehicle requirements 
from 18 to 14. 

 
Route 6 
• The Peer Group Report recommended restoration of streetcar service to this 

route, conditioned on Transit First-style modernization. It was deemed well-
suited to streetcar service because of its short route length and high 
passenger volumes. 

 
Route 53 
• This route was not recommended for streetcar service restoration due to its 

relatively low passenger volumes. 
 

To oversee the implementation of its recommendations for modernization of the 
streetcar system, the Peer Study Group recommended the formation of a Transit 
Improvement Committee, chaired by the city’s Director of Transportation and consisting 
of representatives of several SEPTA departments, the City Police Department, the 
Streets Department, the Department of Public Property, the Parking Authority, the City 
Planning Commission, and City Council. The report further recommended specific action 
steps as follows: 
 

Transit Improvement Committee: 
• Formulate and implement a coordinated Transit First policy. 
• Organize and undertake (through its component stakeholders) planning, 

design, regulatory, and financing tasks for the recommended streetcar 
improvements. 

• Prepare a contractual agreement between the city and SEPTA to ensure 
continued joint efforts. 

• Establish clear jurisdiction over street and intersection design, preferably 
assigning said jurisdiction to the city’s Office of Transportation. 

• Define responsibility for financing, construction, and maintenance of track 
area paving. 

• Prepare amendments to the State Vehicle Code and City Ordinances, 
including: 
o A prohibition on passing streetcars on the right as passengers are 

alighting. 
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o Introducing higher penalties for blocking transit vehicles. 
o Introducing signage and regulations to ensure streetcar and bus right 

of way during turns and ingress/egress at stops. 
• Following modernization efforts in North Philadelphia, the Committee 

should extend its work to the West Philadelphia routes, trackless trolleys, 
and normal buses. 

 
SEPTA: 

• Prepare a set of actions that would lead to improved streetcar operations 
following city adoption of a Transit First policy. 

• Adopt a policy (backed up by capital programming) that emphasizes 
modernization of the streetcar system as a priority. 

• Develop a related infrastructure improvement plan with time 
commitments. 

• Increase organizational expertise in modern streetcar technology and 
operations. 

• Plan to purchase articulated vehicles for the West Philadelphia subway-
surface routes so that Kawasakis can be employed in North Philadelphia. 

• Consider the possibility of purchasing low-floor LRT vehicles to speed 
boarding and alighting. 

• Reduce the number of stops along streetcar routes and coordinate near-
side and far-side stop locations to increase speed and efficiencies. 

• Modernized streetcar service should be given a distinct image and 
marketed as a “semirapid” transit mode. 

 
City Agencies: 

• Correct “lethargic, defeatist attitudes” affecting policy, design, and 
operational changes necessary for modernization. 

• Innovate and update practices in traffic planning and regulations as they 
pertain to transit. 

• In cases of parallel streets, create a hierarchy of function such that each 
street predominantly serves a distinctive purpose (e.g., parking and 
deliveries, automobile through flow, or transit movement). 

 
 
Detailed Transit First Priority Corridor Evaluations 
Transit Improvement Committee 
1990-1991 
 
Following the identification of five priority routes, the Transit Improvement Committee 
completed individual analyses of each of these routes, which were summarized in five 
Summary of Efforts reports. Three of these are summarized below, along with a more 
technical follow-up evaluation of Route 10 (the Route 56 report is not summarized here, 
as that route’s conversion to bus service makes that report’s recommendations largely 
moot). 
 
Transit First – Summary of Efforts, Route 48 (April 1990) 
 
Following the identification of five priority routes, Bus Route 48 was selected as the intial 
route for detailed study. In November 1989, members of the newly formed Transit 
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Improvement Committee rode Route 48 end to end, which generated a host of 
comments by committee members on opportunities for improvement. Specifically, the 
committee observed issues with speed, stop frequency, turning movements, and 
passenger circulation within the vehicle. As the report noted, “while the relative 
significance of each negative is small, the composite is weighty.” 
 
To establish a ‘base case,’ the route was mapped and catalogued in detail, as well as 
walked end to end by members of the Transit Improvement Committee’s design 
subcommittee. As a result of their impressions and analyses, the committee 
recommended a series of specific changes. 
 

Table 8: Changes to Route 48 recommended by the 
Transit Improvement Committee 

 
 Northbound Southbound 
Total Passenger Stops 67 61 
Suggested Elimination of Stops 28 16 
New Stops Recommended 1 1 
Concrete Bumpouts 11 3 
Pavement Treatments 4 3 

       Source: City of Philadelphia and SEPTA, 1990 
 
Additionally, the committee recommended that as signal hardware is replaced as part of 
its normal replacement cycle, priority should be given to interconnected signals and 
inductive loops that would interface with bus transponders. 
 
The report notes than an estimation of the impacts that the proposed route revisions and 
capital investments would have on travel time is “fraught with uncertainty,” and also 
recognized that certain improvements’ effectiveness would be conditional on other 
improvements. In other words, the Transit First package of strategies would be 
compromised if it were implemented piecemeal. As a practical measure, the committee 
found it unlikely that speeds would increase significantly until the signal system was 
modernized. 
 
Having said that, the report does include a series of specific estimates for expected 
speed improvements by scenario. It was estimated that the elimination of unwarranted 
passenger stops could, assuming 10 seconds saved per stop, reduce the round trip time 
by seven minutes and improve the worst case operating speed by 0.7 mph (from 7.9 to 
8.6 mph). As a result, the number of operating vehicles could be reduced by one, for a 
significant cost savings, or, alternatively, additional service could be supplied at no 
additional cost. 
 
The committee also estimated that modernization of the traffic signal system with some 
form of signal prioritization for buses would further reduce the worst case travel time by 
five minutes and, when combined with the above reduction in passenger stops, increase 
the worst case operating speed to 9.1 mph, yielding an overall speed improvement of 30 
percent (7.9 to 9.1 mph). This would permit one additional vehicle to be removed from 
service. 
 
Transit First – Summary of Efforts, Route 52 (November 1990) 
 
The study of Route 52 was conducted in the same way as Route 48, with two additions 
to the evaluation method: surveys of bus operators and a detailed examination of transit 
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accidents. As a result of their impressions and analyses, the committee recommended a 
series of specific changes. 

 
Table 9: Changes to Route 52 recommended by the 

Transit Improvement Committee 
 

 Northbound Southbound 
Total Passenger Stops 46 45 
Suggested Elimination of Stops 17 19 
New Stops Recommended 0 0 
Concrete Bumpouts 2 4 
Pavement Treatments 11 12 

       Source: City of Philadelphia and SEPTA, 1990 
 
Additionally, the committee identified five stop locations with “extraordinary” passenger 
volumes: 52nd and Girard, 52nd and Market, 52nd and Chestnut, 52nd and Baltimore, and 
54th and Chester, and recommended that these locations be given special design 
considerations. The committee also recommended the provision of a system of 
interconnected signals and preferential signalization. 
 
Impacts of the recommended improvements were estimated in a similar way to Route 
48, except that stop elimination was estimated to save 15 seconds per stop rather than 
10, and overall speed and time impacts were broken out by travel direction. For 
northbound travel, assuming stop elimination and the provision of interconnected 
signals, the then-current worst case speed of 8.2 mph would be improved to 9.8 mph (a 
19.8% improvement). For southbound travel, the then-current worst case speed of 8.0 
mph would be improved to 9.5 mph (an 18.75% improvement). 
 
Transit First – Summary of Efforts, Route 9 (March 1991) 
 
The study of Route 9 was conducted similarly to the above routes. As a result of their 
impressions and analyses, the committee recommended a series of specific changes. 
 

Table 10: Changes to Route 9 recommended by the 
Transit Improvement Committee 

 
 Northbound Southbound 
Total Passenger Stops 70 73 
Suggested Elimination of Stops 23 21 
New Stops Recommended 0 0 
Concrete Bumpouts 0 1 
Pavement Treatments 4 3 

       Source: City of Philadelphia and SEPTA, 1991 
 
In addition to these modifications, the committee recommended that the route’s layover 
location be moved closer to its terminus. 
 
As in the case of Route 52, the impacts of these changes were summarized by travel 
direction. For both northbound and southbound travel, the worst case speed was 
estimated to improve from 9 to 10 mph in the route’s Center City and expressway 
portions (an 11% improvement), and from 10 to 12 mph in the route segment between 
the intersection of Wissahickon Avenue and Cathedral Road and the Wissahickon 
Transfer Center (a 20% improvement). The committee estimated that the round trip 
travel time could be reduced by 11 minutes, potentially saving one peak headway. 
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Route 10 Trolley Transit First Improvements: Evaluation of Signal Coordination 
and Preemption Strategies on Performance of Transit Operations 
Urban Engineers 
November 1996 
 
As a followup to the Transit Improvement Committee’s Summary of Efforts for the Route 
10 trolley, Urban Engineers performed a technical evaluation to model the specific 
impacts of various signalization strategies on Route 10 service. The report notes that “for 
SEPTA, travel time savings was considered to be significant where the same headway 
can be provided with fewer trolleys.” Various computer simulations were conducted and 
‘order of magnitude’ cost estimates were provided. 
 
This report evaluated eight scenarios. Four signal preemption strategies were tested 
(note that this report refers to preemptions where such techniques are commonly 
referred to as prioritizations): 
 

• A simple preemption algorithm, without adjustments for the volumes of cross-
street traffic volumes; 

• A complex preemption algorithm, with detailed intersection-by-intersection 
adjustments for cross-street volumes; 

• A ‘combo’ preemption algorithm, with adjustments to the standard simple 
algorithm at a handful of high-priority cross-street intersections; and 

• A scenario with no signal preemption. 
 
Each of these strategies was modeled under existing conditions, and with new timing 
plans such that the signal timings along Lancaster and Lansdowne avenues would be as 
follows: 
 

• Lancaster Avenue: 100 seconds in the AM peak, 80 seconds in the PM peak 
• Lansdowne Avenue: 65 seconds in both peaks 

 
The study concluded that a new timing plan without preemption would have a significant 
impact, with greater impact occurring in the AM hours. It was estimated that there would 
be networkwide (all mode) benefits in speed and delay reduction, including benefits to 
Route 10 trolleys. When any of the preemption strategies were combined with new 
signal timing, these benefits were enhanced for the trolleys without significant negative 
impacts on general traffic.  
 
The report noted that any scenario that reduces round trip travel time by six minutes 
(equivalent to the route’s typical peak headways) enables SEPTA to save a vehicle, and 
consequently to save costs (an estimated $250,000 annually at the time per vehicle). 
Any combination of new timing with any of the three preemption algorithm variants was 
calculated to achieve this. Since this cost savings is stepped (i.e., is achieved only with 
the savings of a whole vehicle), the simple algorithm was determined to be the most cost 
effective – its cost was lowest, and its effectiveness (as measured by vehicle reductions) 
was equal to the other alternatives. The summary cost/benefit table is repeated here. 
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Table 11: Route 10 comparison of costs and benefits 
 

Peak-Hour Round Trip 
Time Savings 

Simulation Case Costs AM 
 
PM 

Estimated 
Annual 
Benefits* 

Existing Timing Plan 
Simple Preemption Algorithm $640,000 4.7 minutes 3.2 minutes $0 
Existing Timing Plan 
Complex Preemption Algorithm $1,215,000 4.8 minutes 3.8 minutes $0 
Existing Timing Plan 
Combination of Algorithms $715,000 6.5 minutes 3.1 minutes $0 
Revised Timing Plan 
No Preemption $290,000 5.4 minutes 1.6 minutes $0 
Revised Timing Plan 
Simple Preemption Algorithm $810,000 8.5 minutes 5.1 minutes $250,000 
Revised Timing Plan 
Complex Preemption Algorithm $1,385,000 8.9 minutes 5.1 minutes $250,000 
Revised Timing Plan 
Combination of Algorithms $885,000 9.8 minutes 4.8 minutes $250,000 

      Source: Urban Engineers, 1996 
 
The report recommended other scenarios for further study, including stop 
consolidation/relocation and the modification of conservative operating rules regarding 
stopping and speed reductions (similar to recommendations made in the June 1990 
Recommendations for Improvement of Green Lines Subway Operations). 
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