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DVRPC's vision for the Greater Philadelphia Region 
is a prosperous, innovative, equitable, resilient, and 
sustainable region that increases mobility choices 
by investing in a safe and modern transportation system; 
that protects and preserves our natural resources while 
creating healthy communities; and that fosters greater 
opportunities for all. 

DVRPC's mission is to achieve this vision 
by convening the widest array of partners to inform and 
facilitate data-driven decision-making. We are engaged 
across the region, and strive to be leaders and innovators, 
exploring new ideas and creating best practices. 

TITLE VI COMPLIANCE I DVRPC fully complies with Title VI of the Civil Rights Act of 7964, the Civil Rights 
Restoration Act of 7987, Executive Order 72898 on Environmental Justice, and related nondiscrimination statutes 
and regulations in all programs and activities. DVRPC's website, www.dvrpc.org, may be translated rnto multiple 
languages. Publications and other public documents can be made available in alternative languages and formats, 
if requested. DVRPC public meetings are always held in ADA accessible facilities, and in transit-accessible 
locations when possible. Auxiliary services can be provided to individuals who submit a request at least seven days 
prior to a public meeting. Requests will be accommodated to the greatest extent possible. Any person who believes 
they have been aggrieved by an unlawful discriminatory practice by DVRPC under Title VI has a right to file a 
formal complaint. Any such complaint may be in writing and filed with DVRPC's Title VI Compliance Manager 
and/or the appropriate state or federal agency within 780 days of the alleged discriminatory occurrence. 
For more information on DVRPC's Title VI program or to obtain a Title VI Complaint Form, please visit: 
www.dvrpc.org/Getlnvo/ved!TitleVI, call (215) 592-7800, or email public_affa1rs@dvrpc.org. 
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High-quality, high-capacity transit along 
Philadelphia's waterfront is widely believed to 
be essential in realizing the City of Philadelphia-
adopted Delaware River Waterfront Corporation 
(DRWC) Master Plan for the Central Delaware 
("Master Plan"). The Master Plan is a framework 
plan for land use, transportation, open space, 
and economic development strategies along 
Philadelphia’s waterfront. Since 2011, the rate 
of land use development has picked up and is 
expected to continue, but transit planning and 
operational investments have lagged. Improved 
transit service and visibility is needed soon in order 
to support incoming development and the overall 
Master Plan realization.   

Previous planning studies have pointed to rail transit 
as the mode of choice to realize the Master Plan's 
vision. Some transit advocates have suggested 
expanding the Southeastern Pennsylvania 
Transportation Authority's (SEPTA's) trolley system 
along Delaware Avenue. Now, with SEPTA's 
upcoming procurement of new trolley vehicles 
("Trolley Modernization") and the associated 

investments to infrastructure it will require, it 
is timely to explore the question: Does it make 
sense to expand SEPTA's trolley system to 
serve Delaware Avenue within the 8–10 year 
Trolley Modernization timeline? This report was 
initiated to explore that question. 

Several factors suggest that extending rail transit 
to Delaware Avenue within the timeframe of 
Trolley Modernization is not feasible for a variety of 
economic, operational, and physical factors. These 
factors include: 
• existing population and employment densities 

that are lower than typically needed to support 
high-intensity rail infrastructure; 

• bus ridership along the corridor that is relatively 
low compared to other routes within SEPTA’s 
system; 

• an active freight line that currently operates in 
the median of Delaware Avenue; and,

• vehicle capacity demands on portions of 
Delaware Avenue that limit the opportunities 
to dedicate a portion of the existing right-of-
way to rail service.

Executive Summary
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These challenges refl ect the existing context along 
the waterfront; the future could look very different 
(see Figure 1). Multi-agency, collaborative planning 
and actions could steer each of these challenges 
toward a more promising transit future. Improving 
physical connections and timing of service between 
Delaware Avenue and connecting transit service, 
raising the profi le of bus stops and pedestrians 
along the corridor, and trying to provide shorter 
trips overall can be near-term strategies to make 
transit a stronger mode choice. The strategies could 
center around changes to the existing service along 
the waterfront, SEPTA's Route 25, or it could center 
on a new enhanced Delaware River waterfront 
transit service.

To start, small changes to increase the convenience 
and comfort of transit riders along Delaware 
Avenue could increase ridership. Running service 
more frequently, predictably, and for a greater span 
of the day could become an attractive draw for 
new riders.

As waterfront transit ridership and population 
and employment density increase in the future, a 

dedicated right-of-way for transit service would 
create markedly improved service over operating 
within mixed traffi c. The opportunity to dedicate 
an exclusive transit right-of-way, or lanes, could 
only occur with systemic mobility shifts along the 
waterfront that could be made possible through 
the Pennsylvania Department of Transportation's 
(PennDOT's) planning for the massive I-95 Sector 
B (roughly between Spring Garden Street and 
Broad Street). If vehicular capacity shifts away from 
Delaware Avenue and onto I-95 (by strategically 
adding or relocating on/off ramps), right-of-
way limitations along Delaware Avenue could be 
unlocked and a greater degree of change could 
occur with the design and transit operations along 
Delaware Avenue. These changes should include 
a dedicated transit right-of-way to strengthen 
transit's role, and allow Delaware Avenue to serve 
shorter shopping, recreational, and tourist vehicular 
trips, and having longer trips use I-95 instead of 
Delaware Avenue.

Sector B construction is expected to be complete 
sometime around 2035–far beyond SEPTA's 
Trolley Modernization timeline and likely well after 

the waterfront realizes signifi cant development 
growth. In the meantime, there are meaningful  
ways to improve transit along the waterfront. 
Short-term physical and operational improvements 
along Delaware Avenue can be pursued through 
DRWC's current Transit Study, using this report's 
guidance. Opportunities to connect the waterfront 
to SEPTA's broader network will be evaluated as 
part of SEPTA's upcoming Comprehensive Bus 
Network Redesign work.  

Coordination among the various stakeholders 
shaping transportation and land use along the 
waterfront agree that transit programming for 
Delaware Avenue over the next 20 years should 
realize strides toward high-quality, high-capacity 
transit in tandem with development of the 
waterfront by:
• implementing quick, strategic, and systematic 

changes within the existing right-of-way over 
the next 10 years; and,

• crafting robust changes to the Delaware Avenue 
right-of-way that allow for a dedicated, high-
quality, high-capacity alignment for transit 
(bus or rail) through coordinated I-95 Sector B 
planning and construction.

I-95 and Delaware Avenue run parallel to each other, 
separating Center City from the waterfront.

Source: DRWC

Existing Route 25 bus stop, Delaware Avenue by Columbus 
Commons.

Source: DVRPC Source: DVRPC

A vision for Delaware Avenue's future, as depicted in 
DRWC's Master Plan for the Central Delaware.

Figure 1: Delaware Avenue Existing Conditions and Vision for the Future



Penn's Landing Central Access Philadelphia (CAP) Project
PennDOT's planned cap over I-95 and Delaware Avenue will bridge the distance between 
the Delaware Waterfront and Center City. The funded portion between Walnut and 
Chestnut streets could be extended in the future north to Market Street to more directly 
link transit service with the Market Frankford Line (MFL) 2nd Street Station (p. 46). 

Vertical Circulation 
Access between the Delaware Avenue elevation and the top of the cap is fl uid. Pedestrian 
infrastructure at the Penn's Landing intersection of Delaware Avenue allows access to the 
center, transit median. The transit median should have elevators, ramps, stairs, and/or 
escalators to access a transit station and the cap.

Dedicated Transit Right-of-Way
A dedicated space for either Direct Bus, or a new trolley extension, offers congestion-free 
travel for transit. Alignment could be curb side or in the median, which would include 
relocation of, or rights within, Conrail's asset.

Right-Sized Delaware Avenue
New ramps and capacity afforded through I-95 (re)construction allow for a redesign of 
Delaware Avenue to a right-sized Complete Street.

1

2

3

4

Bus Stations
Curb-side stations located close to destinations, far side when practical, including 
shelters, wayfi nding, benches, and landscaping.

Intersections Branded for Stations
Pedestrian crossings at intersections with stations including wayfi nding maps and 
schedule information.

Delaware River Trail 
Pending extension of the Delaware River Trail from (approximately) Washington 
Avenue to Spring Garden Street.

1

2

3
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combined I-95/ Delaware 
Avenue waterfront 

corridor

High-quality, 
high-capacity 
transit on a 
multimodal 
Delaware
Avenue

The images below illustrate 
near- and long-term 
opportunities for Delaware 
Avenue, as unlocked by the 
I-95 Sector B Project.
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ENHANCED DELAWARE RIVER WATERFRONT TRANSIT SERVICE 
NEAR-TERM RECOMMENDATIONS (<10 years)  

ENHANCED DELAWARE RIVER WATERFRONT TRANSIT SERVICE
LONG-TERM RECOMMENDATIONS (10+ years)

Recommendation Changes Service Extents Service Extents Recommendation Changes

Increase Service 
Frequency along 
the Waterfront

15 minutes 6am-6pm

Provide Frequent 
Service

<15 minutes peak/non-peak20 minutes weekend

30 minutes 6pm-11pm

Better Integrate 
Waterfront Transit 
with the Rest of 
the Network

Connect to MFL at Spring Garden 
Street

Support Transit 
Connections with 
Infrastructure

Connect to Route 15 at the Frankford 
Loop

Connect to other bus service at Penn's 
Landing

Connect to MFL at 2nd Street

Connect to other bus service 
at a future South Philadelphia 
transportation center Connect to Sports Complex, FDR Park, 

and Navy Yard

Free transfers

Improve Safety, 
Comfort, and 
Visibility of 
Pedestrian 
Connections and 
Bus Stops

Fill in sidewalk gaps

Create Stations Create stations with a larger footprint 
and more passenger amenities

Bicycle and pedestrian improvements 
at intersections and driveways

Add shelters and signs at bus stops

Create place-making and public art 
opportunities around bus stops

Decrease Transit 
Trip Duration

Limited stop service with stops at: 
Spring Garden Street, Race Street, 
Market Street, Spruce Street, Lombard 
Circle, Washington Avenue, Pier 70 

Reconfi gure 
Delaware Avenue 
Right-of-Way, 
Including a 
Dedicated Transit 
Right-of-Way

Dedicated transit right-of-way with 
stops at the same/similar locations as 
near-term

Redistribute 
Existing Vehicle 
Fleet

Operate with existing 40' buses
Establish a 
Dedicated Vehicle 
Fleet

Purchase additional buses or trolleys

Table 1: Phased Recommendations

Spring Garden

Race

Market

Pier 70

Spruce

Lombard Circle

Washington

Frankford Loop

Snyder

Columbus 
Commons

Navy Yard

Spring Garden

Race

Market

Pier 70

Spruce

Lombard Circle

Washington

Source: DVRPC
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A Civic Vision for the Central Delaware: Rendering showing improvements along Delaware Avenue. Source: PennPraxis
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trolley service along Delaware Avenue within 
the 8–10 year Trolley Modernization timeline. 

The study proposed was to focus on a potential 
expansion of the nearby Route 15 trolley. The 
Route 15 trolley is a cross-town route that 
operates primarily on Girard Avenue, just north 
of Philadelphia's Central District. The expansion 
would operate between the Frankford Loop, near 
the SugarHouse Casino, and approximately the Pier 
70 shopping center, traversing Delaware Avenue 
(without previously proposed extensions into Center 
City). DVRPC’s work centered on conducting a fatal 
fl aw assessment of Delaware Avenue's readiness 
for passenger rail. Unlike previous Delaware 
Avenue light rail studies, this study focused on 
the imminent decisions needed to advance Trolley 
Modernization such as: the potential to expand 
rail service, vehicle requirements that inform 
vehicle specifi cations procurement and take into 
account operational needs at the end of the line 
(i.e. double-ended vs. single-ended vehicles, and 
maintenance and storage needs).

Project Background11
Rail transit on Delaware Avenue/Columbus 
Boulevard ("Delaware Avenue") has been 
considered and recommended several times by 
various planning studies. It is widely accepted that 
Philadelphia’s premiere waterfront cannot develop 
as envisioned without high-quality, high-capacity 
transit. As DRWC works to bring the multimodal 
vision of the Master Plan to fruition, new 
development, parks, and trails, are coming to life. 
However, the planning and realization of improved 
transit service along Delaware Avenue has stalled.

Separately, SEPTA is preparing to procure new 
modern vehicles for their trolley fl eet, which will 
necessitate changes to the design and operations 
of trolley service along trolley corridors. The 
modernization of trolley service and infrastructure 
presents an opportunity to contemplate expanded 
trolley service to new corridors. 

SEPTA and the City of Philadelphia asked 
the Delaware Valley Regional Planning 
Commission (DVRPC) to take a fresh and 
focused look at the feasibility of extending 
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Figure 2: Study Area of Delaware Avenue Corridor

The study would also identify near-term transit 
options within the study area of Delaware Avenue, 
shown in Figure 2, between the Frankford Loop 
and the Pier 70 shopping center, primarily along 
SEPTA's Route 25 bus. The study includes analysis 
and near-term recommendations for an enhanced 
Delaware River waterfront transit service, that could 
be a new service, or could happen through changes 
to the Route 25 which  serves the entire length of 
the study area in its southern half of service.
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Project Goals

The goals for the study were to:

• determine if Delaware Avenue could 
support an extension of the trolley system 
in the near term (roughly 8-10 years); and, 

• identify near-term transit recommendations 
that foster high-quality transit

Project Process

DVRPC developed existing conditions, visioning 
concepts, and recommendations with signifi cant 
input from waterfront stakeholders, including: 
SEPTA, PennDOT, the City of Philadelphia, DRWC, 
and the Philadelphia Water Department. The 
project included several stakeholder meetings that 
set the course for recommendations included in 
this report. A summary of stakeholder workshop 
fi ndings is included in Appendix B. 
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PREVIOUS AND ONGOING STUDIES

Ongoing Relevant Studies 

A number of current planning efforts have relevance to the context of 
Delaware Avenue. These studies and projects provide opportunities for 
interagency collaboration to reimagine Delaware Avenue both in the near 
and long term, to be more livable and transit supportive.

1  PennDOT is undergoing reconstruction of I-95. Sector B, the 
section of I-95 that parallels Delaware Avenue through Center City 
Philadelphia, is currently in conceptual planning. The proximity of the 
two corridors makes the planning context of both interconnected. 
A “capping” of I-95 and Delaware Avenue between Walnut and 
Chestnut streets that will create an elevated park between Center City 
and the waterfront, is in fi nal design. 

5

DRWC is working on realization of a new, 
active waterfront envisioned in their Master 
Plan for the Central Delaware. Chief among 
the creation of this vision are an increase in 
population and employment, and multimodal 
infrastructure.

2

4  Additionally, the Philadelphia City Planning Commission (PCPC) 
adopted a strategic plan for the Central District and the South 
District, in 2013 and 2015, respectively. 
These local, or district, plans are consistent 
with its 2035 Comprehensive Plan and 
Citywide Vision 2035, and further support 
DRWC's Master Plan goals.

SEPTA is actively preparing for an upcoming trolley 
vehicle replacement that will require operational and 
infrastructure changes to the city's trolley network. 
This process, or "Trolley Modernization" includes 
a collaborative look at what opportunities are 
created for expansion. The Modern Trolley Station 
Design Guide focuses on designs and options for 
both existing trolley corridors and signifi cantly 
altered, or new, corridors.

6  South of the study area, PhilaPort is planning an expansion of 
Southport, one of Philadelphia’s largest ports. Access to and from 
Southport for trucks, freight rail, and ships to provide goods movement 
is expected to grow in relation to Southport’s expansion, which could 
have rippling impacts to the surrounding waterfront study area.  

7  PennDOT, SEPTA, and Navy Yard stakeholders 
recently completed a feasibility analysis of 
expanding the Broad Street Line to the 
Navy Yard. The Navy Yard has often been cited 
as a southern terminus for transit service along 
the waterfront, although physical conditions of 
crossing I-76, I-95, and the CSX Rail Yard make this 
connection challenging.

3  DRWC is also underway with a Waterfront Transit Study 
focused on developing immediate or near-term transportation 
changes that support waterfront transit.

8  SEPTA, the City of Philadelphia, and DVRPC are currently exploring 
bus route network changes and siting of facilities to centralize transit 
service at a potential South Philadelphia Transportation Center. 

9  SEPTA is evaluating its service network in an upcoming 
Comprehensive Bus Network Redesign. The newly released 
Philadelphia Bus Network Choices Report examined SEPTA's 
route patterns and schedules and found that opportunities exist to 
reimagine bus service to get more people to more places, sooner.  

• 
• 

• 

• 
• 

• 
• 
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Past Study for Delaware Avenue Alignment Key

Urban Engineers, 2007: Market/Columbus Light Rail/Streetcar 
Conceptual Study Report

DRPA, 2010: Philadelphia Waterfront Transit Expansion 
Alternatives Analysis

DVRPC, 2015: Central Delaware Waterfront Strategic Modeling 
Results

DRWC, 2011: Master Plan for the Central Delaware

PennPraxis, 2007: A Civic Vision for the Central Delaware

PCPC, 2013: Central District Plan

Table 2: Summary of Delaware Avenue Transit Proposals from Past Studies

Previous Transit Proposals

Several transportation studies have explored 
opportunities to bring high-quality, high-capacity 
transit options to Delaware Avenue. For decades 
these studies have explored a number of light rail 
and bus service options with various alignments and 
service patterns to support future land use scenarios. 
Table 2 outlines a decade's worth of Delaware 
Avenue transit studies, including the recommended 
alignment of a (typically) dedicated right-of-way for 
light rail transit. Figure 3 illustrates the transit service 
proposed in those studies. Potential stops that were 
identifi ed during a 2017 stakeholder workshop for 
this study are also included as a suggested stop-
spacing strategy. A key for the previous studies and 
resources referenced is provided below.

A comparison of these studies reveals several aspects 
of transit service that are common among studies, 
and others that are less agreed upon. Transit 
service has been consistently suggested to 
be light rail (streetcar/trolley) operating in 
an exclusive right-of-way with stops spaced 
farther than typical one-block bus stop 
spacing. Many studies have stops in common at 
key east-west cross-streets, like Reed, Christian, 
South, Spruce, Race, and Spring Garden streets, and 
Frankford Avenue.

Studies differ in the alignment of the transit right-
of-way and overall Delaware Avenue cross-section. 
Operationally they propose different service 

characteristics like termini, stop locations, and 
stop spacing, and whether or not the service 
continues west into Center City. 

These similarities suggest an interest in a high-
quality major capital and operational transit 
investment. This would necessarily need to address 
the Conrail-owned right-of-way situated in the 
middle of Delaware Avenue and the number of lanes 
designated for vehicles. Little has been suggested as 
to how to make these massive changes and how to 
slowly build the ridership to call for high-intensity 
transit service.

Source: DVRPC
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Sources: PennPraxis, Urban Engineers, Port Authority Transit Corporation (PATCO), DRWC, 
Concept Development for Transit on Delaware Avenue Workshop

(PCPC Central District Plan does not identify specifi ce stops so it is not included in summary)

Figure 3: Stops from Previous Studies and Stakeholder Workshop
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Waterfront Transit Modeling

In 2015, DVRPC conducted a Central Delaware 
Waterfront Strategic Modeling Results study that 
analyzed a range of bus and rail options serving 
Delaware Avenue under a variety of development 
patterns that emphasized growth in residential 
and commercial development along the Delaware 
River waterfront. DVRPC’s current regional travel 
forecasting model, the Transportation Improvement 
Model (TIM) 2.1, was used to simulate travel patterns 
for a 2040 horizon year for six transportation and 
land use scenarios. To create the six scenarios, 
three transportation alternatives (1 through 3) 
were combined with three land use options (A 
through C). The land use scenarios were developed 
using possible buildout ranges of DRWC's Master 
Plan vision for land use and development along the 
waterfront. These scenarios were then evaluated in 
terms of highway traffi c volumes, transit ridership, 
and peak-hour intersection Level of Service within 
the Columbus Boulevard corridor (see Figure 4 and 
Table 3).

Transit ridership changes were evaluated for 
transit service that serves Penn's Landing and the 
waterfront area, including 14 SEPTA bus lines. 
In addition, the boarding volumes at some rail 
stations were also included in the analysis. The 
selected stations were those most likely to be 
impacted by one or more of the transportation 
alternatives. Each scenario included a land use and/
or transportation alternative that would benefi t 
ridership: either high population or employment, a 
dedicated transit right-of-way on Delaware Avenue, 
or far greater service frequency on Route 25 than 
current scheduling (10-minute AM, 5-minute PM, 
and 30-minute off-peak service in scenarios with 
Transportation Alternative 1). The following points 
gleaned from the modeling study demonstrate 
the potential to increase transit ridership near the 

Figure 4: Central Delaware Waterfront Strategic Modeling Scenarios

waterfront, particularly along Route 25, with both 
service improvements and a dedicated transit right-
of-way: 
• Light rail on Delaware Avenue showed a 

ridership of 6,400 daily riders.
• All scenarios showed ridership increases for 

both bus and rail.
• Scenario 5 (light rail in a dedicated right-

of-way) has the highest absolute transit 
ridership increases;

• In all scenarios, Route 25 has the highest 
percentage increase (not absolute) among 
transit lines.

• The MFL Spring Garden and 2nd Street 
stations show the greatest percentage increase 
in ridership, along with the 5th and 15th Street 
stations (the current two highest-ridership MFL 
stations included in the study).

In short, the study concluded that the Delaware 
Avenue corridor could accommodate large increases 
in residential and commercial development 
without signifi cantly affecting vehicular delay or 
congestion, provided some form of enhanced 
transit service were provided.  This service could 
entail the extension of existing bus routes, either in 
mixed traffi c or with a dedicated lane, or a light rail 
service serving Delaware Avenue with a connection 
to Center City Philadelphia. Ridership growth is 
greatest in the light rail alternative, Scenario 5. 
However, Scenario 4 which relies on changes to 
bus service, shows ridership growth almost as 
good as that of Scenario 5's but could be realized 
at a fraction of the cost. A copy of the modeling 
analysis can be found in Appendix A. 

Source: DVRPC

Transportation Alternatives 2040 Land Use Alternatives 

1 • rxtend bus routes 42 and 48 

• t lo physical changes 

2 • Extend bus routes 42 and 48 

• Consolidate bus stops 

• Add bus-only right-of-way 

• Remove one lane each direction 

3 • Med1an-runn1ng light rail 

• Remove one lane each d1rect1on 

SCENARIO 2 

SCENARIO 4 

SCENARIO 6 

SCENARIO 5 

C 

High population growth 
Moderate employment growth 

Moderate population growth 
High employment growth 

Gdvrpc 
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Transit Line/Facility
Current 

Daily 
Ridership

Scenario 1
Current–2040

Scenario 2
Current–2040

Scenario 3
Current–2040

Scenario 4
Current–2040

Scenario 5
Current–2040

Scenario 6
Current–2040

Total 
Change

Percentage
Change

Total 
Change

Percentage 
Change

Total 
Change

Percentage 
Change

Total 
Change

Percentage 
Change

Total 
Change

Percentage
Change

Total 
Change

Percentage 
Change

Tr
an

si
t 

Li
ne

s

12 Kingsessing to Society Hill 2,900 300 10.3% 300 10.3% 300 10.3% 300 10.3% 300 10.3% 200 6.9%

17 South Phila. to Penn's Landing 13,400 1,300 9.7% 1,300 9.7% 1,400 10.4% 1,400 10.4% 1,500 11.2% 1,200 9.0%

21 69th Street Terminal to Penn's 
Landing

8,700 500 5.7% 500 5.7% 600 6.9% 600 6.9% 700 8.0% 400 4.6%

25 Columbus Commons to FTC 4,300 1,700 39.5% 1,600 37.2% 1,900 44.2% 1,800 41.9% 1,100 25.6% 1,600 37.2%

33 Tioga to Penn's Landing 15,700 2,600 16.6% 2,600 16.6% 2,700 17.2% 2,800 17.8% 2,700 17.2% 2,600 16.6%

40 West Park to Society Hill 5,500 500 9.1% 500 9.1% 600 10.9% 600 10.9% 700 12.7% 500 9.1%

42 Wycombe/West Phila. to Penn's 
Landing

11,500 1,400 12.2% 2,200 19.1% 1,600 13.9% 2,400 20.9% 1,400 12.2% 2,200 19.1%

43 Parkside to Northern Liberty & 
Kensington

3,200 600 18.8% 600 18.8% 700 21.9% 700 21.9% 700 21.9% 600 18.8%

48 North Phila. to Penn's Landing 8,700 1,600 18.4% 1,700 19.5% 1,700 19.5% 1,800 20.7% 1,100 12.6% 1,700 19.5%

5 Penn's Landing to FTC via Frankford 4,600 700 15.2% 700 15.2% 900 19.6% 900 19.6% 900 19.6% 700 15.2%

57 South Phila. to Fern Rock TC 10,800 1,100 10.2% 1,000 9.3% 1,600 14.8% 1,500 13.9% 1,500 13.9% 1,100 10.2%

64 Parkside to Pier 70 via Washington 5,400 400 7.4% 300 5.6% 400 7.4% 400 7.4% 700 13.0% 200 3.7%

7 Strawberry Mansion to Pier 70 4,900 500 10.2% 600 12.2% 600 12.2% 600 12.2% 600 12.2% 500 10.2%

G South Phila. to Overbrook & 
Lankanau

13,500 900 6.7% 900 6.7% 900 6.7% 1,000 7.4% 1,000 7.4% 800 5.9%

Delaware Avenue Light Rail 6,400
TRANSIT LINE SUBTOTAL 113,100 14,100 12.5% 14,800 13.1% 15,900 14.1% 16,800 14.9% 21,300 18.8% 14,300 12.6%

M
FL

 S
ta

tio
n

Girard Station 3,600 1,000 27.8% 1,000 27.8% 1,200 33.3% 1,200 33.3% 900 25.0% 1,000 27.8%

Spring Garden Station 2,700 2,400 88.9% 2,400 88.9% 2,600 96.3% 2,600 96.3% 2,400 88.9% 2,700 100.0%

2nd Street Station 2,600 1,200 46.2% 1,200 46.2% 1,400 53.8% 1,400 53.8% 800 30.8% 1,300 50.0%

5th Street Station 4,000 1,300 32.5% 1,300 32.5% 1,500 37.5% 1,500 37.5% 1,400 35.0% 1,500 37.5%

8th Street Station 9,800 700 7.1% 700 7.1% 800 8.2% 800 8.2% 700 7.1% 800 8.2%

11th Street Station 9,000 900 10.0% 900 10.0% 900 10.0% 900 10.0% 900 10.0% 1,000 11.1%

13th Street Station 5,100 400 7.8% 400 7.8% 400 7.8% 400 7.8% 400 7.8% 400 7.8%

15th Street Station 29,100 2,500 8.6% 2,500 8.6% 2,700 9.3% 2,700 9.3% 2,700 9.3% 2,500 8.6%

MFL STATION SUBTOTAL 65,900 10,400 15.8% 10,400 15.8% 11,500 17.5% 11,500 17.5% 10,200 15.5% 11,200 17.0%

TOTAL TRANSIT LINE AND RAIL 
STATION RIDERSHIP*

179,000 27,600 13.5% 28,200 13.7% 30,700 15.0% 31,600 15.4% 34,700 16.9% 28,900 14.1%

Table 3: Ridership Estimations for Central Delaware Waterfront Strategic Modeling Scenarios

*Total Ridership also includes PATCO and BSL subtotals, both omitted from Table 3.
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ASSESSING CORRIDOR 
CHARACTERISTICS FOR TROLLEY 
EXTENSION READINESS

While previous planning studies point to rail as the high-quality 
transit mode of choice, inherent characteristics of the corridor and 
study area do not readily suggest its near-term implementation 
feasibility. 

Challenges for rail readiness, including extending trolley service 
onto Delaware Avenue, are discussed in this section, and include 
the following topics:

existing population and employment densities along the 
waterfront that do not warrant rail investment, at least 
not yet;

fairly low existing transit ridership;

an active freight line within the right-of-way; and,

current vehicle capacity demands on portions of 
Delaware Avenue that limit the opportunities to dedicate 
right-of-way for transit only.
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Transit planners are often asked to what degree 
transit investments are appropriate for various 
communities. DVRPC’s transit score, a measure of 
population and employment density coupled with 
zero-car households, was created to assess the 
appropriateness of a range of intensities of transit 
modes and service. Transit score uses American 
Community Survey data and National Establishment 
Time-Series data from 2015 to determine an existing 
transit score. A future transit score can be projected 
by using future land use assumptions to input future 
population and employment data. Within the study 
area, there is a great deal of pending and proposed 
development that is likely to change the transit score 
in the future, as shown in Figure 5.

The future could be signifi cantly different due to 
the Master Plan’s vision for mixed-use development 

employment densities for 2040 established during 
the waterfront modeling study, and fi nally, the 
change (2015–2040) shows a signifi cant increase in 
transit score along much of the study area.  

Additional employment and population will increase 
the level of intensity of transportation services 
appropriate for the study area.  However, this 
development has yet to be realized. So, while we 
can say high-intensity transit service based on 
transit score is not warranted today, it is likely 
to be warranted in the next few decades if 
development occurs the way it is predicted to. 

1. Existing population and employment densities along the 
waterfront that do not warrant rail investment, at least not yet. 

along the waterfront. Developments with the most 
potential to impact waterfront mobility due to 
proposed residential and employment densities are 
shown below, and include: 
• 709-717 North Penn Street (two acres, up to 

400,000 square feet development);
• Festival Pier (11 Acres, 550 residential units, 

30,000 square feet retail);
• Liberty on the River (18 Acres, 10 high-rises, 100 

townhouses, and a 22-story hotel); and
• Former proposed Foxwoods Casino (21 Acres, 

670 residential units, commercial retail).

Figure 6 shows a progression of existing transit score, 
future transit score, and the difference predicted 
between 2015 and 2040. From top to bottom, 
the fi gure shows the current (2015) transit score, a 
future (2040) transit score that uses population and 

Source: Barton Partners

Source: Cecil Baker + Partners

Source: Atrium Design Group

Source: DRWC

1  709-717 North Penn Street

2  Festival Pier

3  Liberty on the River

4  Former Foxwoods Casino

1 2

3 4

Proposed waterfront developments; 
see Figure 5 for location.

• • • • 
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Figure 6: Change in Transit Score Level for Delaware Avenue Corridor

Source : DVRPC, SEPTA
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2. Fairly low existing transit ridership. 

Transit improvements are often made where high ridership 
demonstrates that current service is in demand. Within the study area, 
there are a number of transit routes that connect to, or operate on a 
portion of Delaware Avenue. Only SEPTA bus Route 25 operates with 
service patterns between FTC and Pier 70 or Columbus Commons, as 
shown in Figure 7.

Of SEPTA’s 87 City Transit Routes, Route 25 was rated 55th in 
daily ridership in 2016, or about the bottom third. One reason 
for the generally low ridership is the less-than-convenient Route 
25 service characteristics. Route 25 is not a high-frequency route, 
its schedule patterns are confusing, and its travel time is often not 
competitive with driving, biking, or walking. The longest route pattern 
is approximately 10 miles in total, stretching from FTC and running 
south to the Columbus Commons shopping center. The route loops 
back north on Weccacoe Avenue. More than half of buses run only 
between FTC and Spring Garden Street; less than half serve the study 
area between Spring Garden Street and Columbus Commons. This 
leaves the southernmost portion of the corridor with far less service. 

Figure 8 shows all SEPTA Transit Routes, including Route 25, within 
the study area. While most of the corridor's service connects to east-
west service through Center City, there are few opportunities, other 
than at Pier 70 and Columbus Commons to connect west south of 
Chestnut Street.

South of Spring Garden Street, where service is less frequent, there 
are several places of interest along the waterfront, such as Penn’s 
Landing, Spruce Street Harbor Park, and Pier 70. Typically, recreational 
and tourist destinations are not as signifi cant passenger generators 
as home and work destinations. However, on Delaware Avenue these 
places of interest are associated with stop locations that show peaks in 
ridership, indicating that tourist and recreational trips are generators 
of transit ridership, see Figures 9 and 10. Ridership peaks at tourist 
and recreational destinations that serve the corridor. While end-to-end 
Route 25 service has fairly low ridership, there are clearly tourist and 
recreational nodes that see peaks in activity. This could indicate a need 
to build up transit's visibility and connections at these nodes.

Figure 7.  Route 25 Service and Ridership
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Figure 9: Route 25 Average Daily Ridership
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Figure 10: Daily Ridership of Routes Operating on Delaware Avenue Corridor 

~dvrpc 

-I ■ ■ 
I I I I liil I I • I I I _ - - -

■ 
I -- - -

I 
I ■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 



22  |  CONCEPT DEVELOPMENT FOR TRANSIT ON DELAWARE AVENUE 

3. An active freight line within the right-of-way

Many past transit proposals have emphasized a 
median transit alignment. Much of the median is 
under Conrail's jurisdiction with active Conrail 
track from approximately Lombard Street to 
points south, as shown in Figures 11 and 12. 
Freight activity is infrequent between Lombard Street 
and Pier 70, serving just one forest products terminal 
at Pier 38/40 (see Figure 12). Frequency of freight rail 
traffi c increases to the south near Pier 70 and then 
more signifi cantly near Oregon Avenue where the 
Packer Avenue Marine Terminal is located. Freight 
activity proximate to the Packer Avenue Terminal is 
anticipated to increase due to planned expansion at 
the Southport terminal and following the dredging 
of the Delaware River. 

If passenger and freight rail were to share the 
rail right-of-way, as suggested in past proposals, 
south of Lombard Street, then it would require 
negotiations and use restrictions between PhilaPort, 

Conrail, SEPTA, DRWC, the City of Philadelphia, and 
possibly CSX and Norfolk Southern. This sharing 
would likely need to be spatial, as well as 
temporal, as the gauge for trolley (light rail) 
track (5'2½") and standard rail track (4'8½") is 
different and could not share track. 

A legal agreement between the City of Philadelphia 
and three railroad companies (Baltimore and 
Ohio Railroad, the Pennsylvania Railroad, and the 
Philadelphia and Reading Railroad), called the 
“South Philadelphia Agreement,” established the 
terms for the companies to share use of the rail lines 
in 1913 under the operation of the Philadelphia Belt 
Line company.  This agreement restricts the uses 
and ownership along the Delaware waterfront rail 
line in Philadelphia. A full legal interpretation of the 
legal issues surrounding the sharing, ownership, 
operations, and even removal, of the rail right-of-
way is required to realistically imagine any of these 

scenarios. 

As an operator of freight rail, Conrail has little need 
to relinquish its asset along Delaware Avenue. It 
is actively providing a service, albeit infrequent, to 
businesses along the corridor. Opportunities to 
relocate industrial uses that rely on freight services 
are limited. Light industrial uses within the study area 
require access to both rail and ports. That condition 
would be diffi cult to relocate elsewhere. 

Due to the signifi cant time that negotiations, design, 
and construction could require, and the emphasis on 
an approximate decade planning horizon, potential 
transit alignments that would not necessitate 
complex negotiations with Conrail or interplay with 
Federal Railroad Association regulations are more 
readily attainable.

Figure 11. Freight on Delaware Avenue (by Pier 70)

Source: DVRPC
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4. Current vehicle capacity demands on portions of Delaware Avenue that 
limit the opportunities to dedicate right-of-way for transit only

Delaware Avenue is a signifi cant north-south arterial 
on the eastern side of the city, paralleling I-95. Within 
the study area there are four I-95 access points. 
The corridor can function as an alternative to I-95 
during heavy congestion periods and is a designated 
detour route for I-95. During sporting events at the 
Sports Complex and festivals held at Penn’s Landing 
and Spruce Street Harbor Park, it provides access to 
large, typically off-peak events. 

I-95 Sector B 

Within the Sector B study area I-95 runs parallel to Delaware Avenue 
and separates the city from the waterfront. PennDOT is exploring 
alternatives that shift throughput from Delaware Avenue onto I-95, 
and is developing plans for multimodal access to the waterfront. 
Information about Sector B is available at www.95revive.com

A common perception is that Delaware Avenue is 
highly congested in Center City. A closer look at the 
data reveals that overall mobility is acceptable  with 
the possible exception of the southern end of the 
corridor, particularly between Washington Avenue 
and Reed Street, and in the vicinity of the double 
slide-under ramps. However, vehicular travel through 
the corridor is not always reliable.

Most of the corridor experiences traffi c volumes of 
around 15,000 vehicles per day (Annual Average 
Daily Traffi c). Volume to Capacity (V/C) ratio is a 
measure that compares the traffi c demand (vehicle 
volume) for a given roadway with its supply (carrying 
capacity). DVRPC’s 2015 Congestion Management 
Process (CMP) analyzed the performance of the 
regional multimodal transportation network, 

Source: PennDOT

The long-term potential for high-quality transit on Delaware 
Avenue hinges on the reconstruction of I-95, which is currently 
in the conceptual planning phase. Sector B is the section of this 
reconstruction project that parallels Delaware Avenue through 
Center City Philadelphia. It spans approximately six miles in length, 
extending from Spring Garden Street to Broad Street (by the 
stadiums). The Sector B study area incorporates the full right-of-
way of I-95 and Delaware Avenue, for a total right-of-way around 
350 feet in width. 

Vehicle Capacity Impacts
The opportunity to rethink the full right-of-way to better 
accommodate vehicle capacity and reduce throughput and 
congestion on Delaware Avenue is a priority of the Sector B 
project, as PennDOT is actively developing strategies to reroute 
throughput from Delaware Avenue onto I-95.  

Transit Opportunities
Sector B initiatives incorporate design and analysis to enhance 
bicycle, pedestrian, and transit facilities, with the goal of 
improving multimodal transportation accessibility. The realization 
of the project will enhance the feasibility of transit along the 
waterfront by alleviating traffi c on Delaware Avenue, and 
improving connections for riders to access stations.

Projects and Studies
The CAP project explores opportunities to better connect Center 
City with the Delaware River waterfront by expanding the 
Penn's Landing cap and implementing multimodal accessibility 
improvements. The project was initiated in 2016, and is currently 
in the preliminary phases of design and engineering with 
construction anticipated to begin in 2021. The Central to South 
Philadelphia Planning Study assesses the traffi c and vehicular 
capacity of I-95 and Delaware Avenue, with focus on the existing 
interchange areas and potential alternatives for consideration. 

Source: DVRPC
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including calculating peak-hour V/C ratios for 
most major roads. The CMP V/C data for Delaware 
Avenue shows that while most of the study area has 
acceptable peak-hour V/C ratios, there are portions 
where the V/C ratio is greater than 0.85, which 
corresponds to a generalized Level of Service E.

The I-95 Corridor Coalition has contracted with 
private companies to provide speed and travel time 
data collected anonymously from GPS units and cell 
phones in vehicles and has made this data available 
for planning purposes via the University of Maryland’s 
Probe Data Analytics Suite. Using this data to analyze 
all weekdays in 2016 showed that average travel 
speeds on Delaware Avenue between Market and 
Morris streets was between 10 and 15 miles per hour 
(mph) throughout most of the day, while average 
speeds throughout most of the rest of the corridor 
were between 15 and 25 mph throughout most of 
the day, as depicted in Figure 13. 

The speed and V/C ratio analysis suggests that the 
corridor has acceptable mobility for a busy, urban, 
multimodal arterial, with the exception of the most 
congested portions between Washington Avenue 
and Reed Street and at the slide under ramps. Delay 
here makes travel reliability poor, which means that 
travel times are unpredictable and highly variable 
through this section. An anticipated Center City 
population growth of over 30,000 people over 30 
years could worsen congestion and reliability. The 
added possibility that the additional waterfront 
population would develop without a competitive 
transit option available would further deteriorate 
travel conditions along Delaware Avenue. 

PennDOT’s ongoing planning for the reconstruction 
of the Sector B portion of I-95 will affect the volumes 
of vehicles that will use Delaware Avenue to access 

I-95. If new on/off ramps allow for vehicles 
to get onto I-95 north and south of the study 
area, there will be greater opportunities 
to redistribute space within the Delaware 
Avenue cross-section. Reducing the amount of 
vehicle lanes to accommodate transit-only lanes 

would signifi cantly benefi t transit by separating 
transit from the congestion and reliability delays of 
being in mixed traffi c with autos. However, this shift 
in capacity is not likely to be possible until Sector B 
construction is completed.

Figure 13: Speed of Throughput on Delaware Avenue Corridor

Source: University of Maryland CATT Laboratory Probe Data Analytics Suite
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CONCLUSIONS: NEAR-TERM RECOMMENDATIONS
Coupled together, these indicators do not suggest a 
readiness for the major investment of a trolley expansion on 
Delaware Avenue as part of Trolley Modernization. But these 
rather standard transit predictors of population and employment, 
existing transit ridership, and ease of implementation are only 
part of the equation. Proactively pulling for transit can bring new 
transit investments to realization. 

Stakeholders agree that there is still an immediate need to increase 
transit effectiveness along Delaware Avenue in order to catalyze 
development that supports a multimodal waterfront vision. Initial 
near-term improvements to shape an enhanced Delaware River 
Waterfront transit route that improves frequency and accessibility 
can work toward making transit more competitive with auto use 
for existing land uses and pending development. Working with 
stakeholders to create the right context for high-profi le, high-
intensity transit through multiple ongoing planning, design, and 
policy efforts, these near-term strategies could build up over the 
long term. 

The subsequent chapters present near-term strategies to implement 
quickly (Chapter 2), and long-term strategies to build toward 
over the next several decades (Chapter 3), in partnership with 
waterfront stakeholders, that could grow into the transportation 
vision described in the Master Plan.
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Route 25 bus at Delaware Avenue and Callowhill Street. Source: DVRPC
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This chapter outlines improvements to transit 
service along Delaware Avenue that are feasible 
within the next 10 years, or near term. These 
recommendations, displayed in Table 4, are near 
term because they can be implemented without 
adjustment to the existing right-of-way, and with 
the goal of building ridership that justifi es continued  
transit operational improvements and support of a 
multimodal waterfront. These recommendations 
for the waterfront should be taken into account as 
SEPTA embarks on evaluation of its entire network 
through the Comprehensive Bus Network Redesign 
work. The DRWC Waterfront Transit Study can 
take this report's recommendations to the next 
level by determining their near term feasibility and 
prioritizing next steps.  

The vision shapes an enhanced Delware River 
waterfront transit service with access to connections 
west, particularly to University City and Center City 
via the MFL and connecting service. The near 
term vision could layer onto, or replace the 
southern portion of the existing Route 25 
bus operating between Spring Garden and 

Pier 70. The new, near-term service would have 
limited  stations and several operational and capital 
improvements to local bus service akin to SEPTA’s 
new Direct Bus service, which went into service 
along the Roosevelt Boulevard corridor in the fall of 
2017. Figure 14, on the following page, provides 
a proposed vision of a waterfront-exclusive service 
and its station opportunities, with noted near-term 
opportunities for consideration.

In the long term, the service could expand with 
an exclusive transit right-of-way either in the 
form of a bus, or trolley service, with necessary 
adaptations to its service pattern and those of 
either, or both, Routes 25 and 15. These long-term 
recommendations are explained in Chapter 3.

Near-Term Recommendations22
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Key Opportunity Area

Bus Stations
Curb-side stations located close to destinations, far side when practical. Include 
shelters, wayfi nding, benches, and landscaping branded for the waterfront service.

Intersections branded for stations
Strengthen pedestrian crossings at intersections with stations. Including wayfi nding 
with maps and schedule information.

Delaware River Trail 
Pending extension of the Delaware River Trail from (approximately) Washington 
Avenue to Spring Garden Street.

1

2

3

Figure 14: Enhanced Delaware River Waterfront Transit Service Near-Term Opportunities

Rendering of near-term station improvements at Delaware Avenue at Race Street.

STRATEGIES TOWARD 
A MULTIMODAL 
WATERFRONT 
The goal of building ridership through quick, 
strategic, and systematic changes within 
the existing right-of-way is the focus of this 
chapter, and expressed through fi ve priorities:

Increase service frequency along the 
waterfront;

Better integrate waterfront transit with 
the rest of the network;

Improve safety, comfort, and visibility of 
pedestrian connections and bus stops; 

Decrease transit trip duration; and,

Redistribute existing vehicle fl eet.

Source: DVRPC
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ENHANCED DELAWARE RIVER WATERFRONT TRANSIT SERVICE
NEAR-TERM RECOMMENDATIONS (<10 years)

Recommendation Changes Service Extents

Increase Service 
Frequency along 
the Waterfront

15 minutes 6am-6pm

20 minutes weekend

30 minutes 6pm-11pm

Better Integrate 
Waterfront Transit 
with the Rest of 
the Network

Connect to MFL at Spring Garden 
Street

Connect to other bus service at Penn's 
Landing

Connect to other bus service 
at a future South Philadelphia 
transportation center

Free Transfers

Improve Safety, 
Comfort, and 
Visibility of 
Pedestrian 
Connections and 
Bus Stops

Fill in sidewalk gaps

Bicycle and pedestrian improvements 
at intersections and driveways

Add shelters and signs at bus stops

Create place-making and public art 
opportunities around bus stops

Decrease Transit 
Trip Duration

Limited stop service with stops at: 
Spring Garden Street, Race Street, 
Market Street, Spruce Street, Lombard 
Circle, Washington Avenue, Pier 70 

Redistribute 
Existing Vehicle 
Fleet

Operate with existing 40' buses

Table 4: Near-Term Recommendations

Spring Garden

Race

Market

Pier 70

Spruce

Lombard Circle

Washington
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INCREASE SERVICE FREQUENCY ALONG THE WATERFRONT

Sources: SEPTA (existing); DVRPC (proposed)

the bus, thereby increasing the legibility of service. 
Such a predictable service builds fl exibility into the 
transit network, allowing passengers to rely on 
transit for a variety of trip types without needing to 
reference a schedule or having to wait a prolonged 
amount of time if they miss a bus.

Currently, Route 25 service is irregular, ranging from 
13 to 30 minutes. For employees and customers of 
the retail stores in Pier 70 and Columbus Commons, 
this random frequency makes it especially diffi cult 
to effectively use the bus for transportation. 
Service improvements that provide more consistent 
frequencies that are continuous throughout the 
day would increase the predictability of the route, 
particularly for those that don't use the service 
daily, like recreational and tourist trips.

Frequency of service

One of the most powerful and persuasive elements 
to attract passengers to a transit system is how often 
it runs, or its frequency. Frequent transit headways 
allow the passenger to travel when they want and 
make transit connections more feasible or easier 
to plan. Frequency helps to make up for reliability 

issues, ensuring that when one vehicle is delayed 
or breaks down another vehicle will arrive shortly. 
Increasing frequency in the southern portion of the 
route could attract new ridership from existing and 
proposed land uses. 

A near-term strategy might be to pilot an 
enhanced Delaware River waterfront transit 
service with 15-minute service all day during 
weekdays. Although this decreases frequencies 
from 13 and 12 minutes in the AM and PM peak 
periods, the increase in frequency from 30 minutes 
to 15 minutes for off-peak periods would improve 
the overall frequency of the route for a greater 
portion of the schedule. This proposal is shown in 
Table 5.

Proposed service frequencies include 15-minute headways all day, and 20 minutes on 
weekends.

Time of Day Current Frequency Proposed Frequency

Weekday Peak (AM/PM) 13/12 minutes 15 minutes

Weekday Off Peak 30 minutes 15 minutes

Weekend 30 minutes 20 minutes

Table 5: Existing and Proposed FrequencyThe existing transit service on Delaware Avenue 
consists of primarily one bus route: SEPTA bus 
Route 25. Route 25 makes 29 stops along the study 
area. There are two instances in which Route 25 
diverts from Delaware Avenue, at Spring Garden 
Street and Pier 70 Boulevard, which lengthens the 
route and travel time.

Spanning about 10 miles at its full extent, Route 25 
is a lengthy route. During peak hours, many of the 
southbound buses turn around at Front and Spring 
Garden streets (about one-third of morning peak-
hour and half of evening peak-hour buses).

Given the existing and proposed mix of recreation, 
employment, residential, and tourist destinations 
along Delaware Avenue, transit riders along the 
corridor use transit for a variety of different trip 
types beyond commuting. An ongoing survey of 
transit in South Philadelphia has shown that while 
50 percent of those surveyed use transit for work 
trips, two-thirds of participants also identifi ed that 
they use transit for shopping and errands. 

The future mix of uses along the waterfront could 
likely support frequent and consistent service 
outside of daily commuting trips in order to foster 
transit as the mode of choice for all types of trips 
and throughout all times of day. The span of transit 
use should include weekends, evenings, and mid-
day use. 

ConsistEncy of service

The consistency of a route’s service makes it easier 
for passengers to anticipate when the next bus 
will come. This process is made simpler for the 
passenger if the bus service runs with regular 
frequencies that are maintained all day. With 
regular 15-minute service from 6am-6pm, most 
passengers will not need to look up the schedule of 
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BETTER INTEGRATE DELAWARE RIVER WATERFRONT 
TRANSIT SERVICE WITH THE REST OF THE NETWORK
The convenience and competitiveness of transit 
improves with a connected network with the 
ability to transfer between services. However, 
transit connections have the potential to increase 
travel time for passengers if schedules are not 
aligned between connecting services. 

With Route 25's current 25–30-minute service 
frequency, there is little incentive for passengers 
to connect to, or from, the waterfront. However, 
if service switched to 15-minute frequency, and if 
arrivals are better coordinated with surrounding 
transit, SEPTA could increase the attractiveness of 
waterfront transit service.
 

Scheduling

Table 6 shows the ridership at several key 
destinations, or nodes, along Delaware Avenue. 
This table summarizes routes other than Route 25, 

that provide east-west access across the network. 
These nodes are key places and routes that already 
serve riders.  Connections between a revised 
Route 25 and east-west routes could provide 
passengers access to L-shaped trips (not routes) 
that best fi t their travel needs. If transit along 
the waterfront is high frequency, passengers 
connecting to other routes will benefi t from 
easy connections with little delay.

Free Transfers

To further encourage transit ridership along 
the waterfront, SEPTA could eliminate 
the cost of transfers at connections to the 
waterfront, such as to and from the MFL 
2nd Street station. This would open up transit 
connection opportunities for passengers that were 
previously deterred by having to pay. With the 
newly-implemented SEPTA Key fare card, SEPTA 

is afforded greater opportunities to explore new 
fare structures like that of either system-wide free 
transit connections or free transit connections 
between key routes. Free transit connections would 
increase network-wide connection opportunities 
that encourage shorter, more reliable routes verses 
longer, less reliable routes that are created to avoid 
current transfer penalties. 

Physical Connections

Immediate physical improvements to increase 
potential transit connections from Route 25 
include fi lling in the gaps in sidewalks, crosswalks, 
and ramps to make connections accessible for 
passengers.

Way-fi nding, in the form of signs that display 
schedule information and maps of nearby transit,
could be added to bus stations to inform and guide
passengers between transit services. 

Node (# of Stops Included)
Route Connections at 

Node
Weekday Average Saturday Sunday Weekly Total

Columbus Commons (7) 7, 79   239   223  157    1,575

Snyder Avenue (3) 7, 79   220   135  119    1,354

Pier 70 (9) 7, 29, 64 2,314 2,203 1,502 15,275

Tasker Street (3) 29, 64    110   147    62    759

Reed Street (4) 64   111   130  100     785

Penn's Landing (9) 21, 33, 42   901   789   823 6,117

Spring Garden Street (1) 43    25     32       3      160

Table 6: Ridership of Non-Route 25 SEPTA Bus Routes at Destination Nodes Along Delaware Avenue

Source: SEPTA Spring 2015 Ridership
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Physical connections to cross Delaware Avenue and 
between Delaware Avenue and the rest of Center 
City to the west are severely limited adjacent to 
the depressed portion of I-95. These connections 
are depicted in Figure 15. In the northern and 
southern parts of the study area, I-95 is elevated. 
Here, the surrounding street grid connects to 
Delaware Avenue via an underpass and typically 
at a signalized intersection with crosswalks across 
Delaware Avenue. These nodes are easy for a 
pedestrian to cross Delaware Avenue to make a 
transfer, or to connect to Center City. 

In contrast, from approximately Arch Street to 
Catharine Street, I-95 is depressed below the 
surrounding elevation, for approximately one mile. 
Here, there are only fi ve signalized intersections 
with crosswalks to cross Delaware Avenue: I-95 
on/off ramps, I-95 on-ramp, Spruce Street, Dock 
Street, and just east of Market Street. Only two of 
these locations, Spruce and Dock streets, provide 
at-grade access to destinations west of the study 
area. Four overpasses located at South, Walnut, 
Chestnut, and Market streets provide access west 
but necessitate signifi cant vertical and out-of-
direction movements for pedestrians. 

Transit connections should be supported with  
physical infrastructure like signals and crosswalks 
and prioritizing easy, at-grade, signalized crossings 
across Delaware Avenue. For this reason, near-
term recommended stops and transit 
connection opportunities should locate 
around existing Route 25 high-ridership 
stops, signalized intersection crossings 
of I-95, and the at-grade street network 
connection at Spruce and Dock streets.

Figure 15: Physical Connections between Delaware Avenue and Center City
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Spring Garden Street Connections (MFL)

Spring Garden Street is a key intersection with 
Delaware Avenue to access northern parts of Center 
City. It was identifi ed as a River Access Street in the 
Master Plan for the Central Delaware and plays a 
key role in transit connection options throughout 
the city with an MFL station. The recent Spring 
Garden Connector Project did much to brighten the 
physical appearance under the I-95/MFL underpass 
(Figure 16). Painted crosswalks and pedestrian 
refuge islands improve the intersection at Delaware 
Avenue and Spring Garden Street. Wayfi nding 
that highlights the MFL and waterfront service 
proximity, pedestrian crossing interventions 
like leading pedestrian intervals at signals, 
and Americans with Disabilities Act (ADA) 
access at the Spring Garden Station would 
strengthen the connection between the MFL 
and Delaware Avenue. 

Penn's Landing Connections (Routes 21, 33, 42)

Despite proximity and frequency of service to 
nearby bus routes and the MFL, connecting from 
the waterfront to other transit service at Market 
Street is physically diffi cult because of the required 
vertical and horizontal connections. Market Street 
is elevated above I-95 and Delaware Avenue. To 
transfer to other routes, including the MFL's 2nd 
Street Station, passengers must walk east from 
Delaware Avenue toward the waterfront to climb 
the stairs and ramp shown in Figure 17 and connect 
to the Market Street bridge (approximately .25 
miles). For those willing to make the walk, there is a 
lack of signage to indicate the possibility of a transit 
connection or how to navigate the connections.

While the separation between Penn's Landing and 
Center City is challenging, it can still be improved. 
Clear signage indicating the destinations and 
distances from both directions would help. 
Adequate lighting and maintaining clear 
sidewalks in good condition would make 
the walk more hospitable. Enhancements like 
artwork, a painted or imprinted path along the 
sidewalk, or a connected series of pictures or notes 
that share a story would help enrich the experience 
and work toward shortening the perceived distance.

South Philadelphia connections (Routes 6, 7, 
29, 47, 57, 64, 79)

The potential for transit connections at Pier 70 is 
currently inhibited by the distance between Route 
25 and several other routes that run to or near 
the shopping center. These routes could be 
consolidated into a central bus turnaround 
and layover area at Pier 70. Rerouting buses to 
meet at a central location would also decrease the 
costs associated with building multiple layovers 
or many terminus locations. DVRPC is conducting 
a study to look at constructing a transportation 
center in South Philadelphia. A transportation 
center near Pier 70 would go a long way to adding 
amenities for waiting customers and employees. 
The transportation center would also function 
as a layover area for buses to recover (which 
enables operators to better keep to schedules) 
with bathrooms for SEPTA operators, while also 
providing opportunities for customers to transfer 
easily between routes. An overview of the area 
that could potentially accommodate this center is 
shown in Figure 18. 

Figure 16: Spring Garden Street MFL Underpass Figure 17: Stairs at Penn's Landing Figure 18: Potential Transportation Center Site 
(Pier 70)

Source: DVRPC Source: DVRPC Source: Google Earth, 2017
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IMPROVE SAFETY, COMFORT, AND VISIBILITY 
OF PEDESTRIAN CONNECTIONS AND BUS STOPS 

have been a focus of many stakeholders. DVRPC 
published the Washington Avenue and Columbus 
Boulevard Conceptual Bicycle and Pedestrian 
Plan (2016) report, which looked at bicycle and 
pedestrian improvements on Washington Avenue 
between Delaware Avenue and Front Street. 
DRWC is also working with a team on the design of 
streetscape improvements, particularly for bicycle 
facilities, on Washington Avenue as a connector 
street to the Delaware River Trail. DRWC is also 
working to address similar design outcomes along 
Frankford Avenue.

Fill in Sidewalk Gaps

Figure 19 shows a diagram of some of the corridor 
characteristics that create the sense of safety 
and comfort for pedestrians. While much of the 
corridor has sidewalks, gaps in the network exist. 
Sidewalk gaps should be fi lled wherever 
possible. In some places the sidewalk exists but is 
narrow, in disrepair, or has a severe cross-slope  that 
limits who can use the sidewalk. These locations 
should be addressed by replacing the sidewalk 
to be completely ADA accessible, or by directing 
pedestrians to alternative, accessible routes.

Adding Shelters and Signs at Stops 

Existing bus stops along Delaware Avenue are 
distinguished by little more than a bus stop sign. 
Adding the City of Philadelphia's new bus 
shelters at stops along Delaware Avenue 
would make passenger wait times more 
comfortable. Stops should include shelter from 
rain and snow, seating, a trash can, and a standard 
bus schedule. The continuity of shelters along the 
corridor would increase the visibility of transit, 
potentially attracting new ridership.

Create Place-making and Public Art 
Opportunities around Bus Stops 

Each bus stop should be treated as a gateway 
to the waterfront. As such, place-making and 
public art opportunities could distinguish stops and 
destinations along the corridor through art banners, 
paving, landscaping, or lighting. These places could 
include programming and furnishings that foster 
social engagement and become wayfi nding tools 
for people traveling along the corridor to recognize 
transit's presence and accessibility.

Most passengers get to or from transit as a 
pedestrian. To be enticed to make that trip, the 
pedestrian portion of the trip must be suffi ciently 
safe and comfortable, and typically not much 
more than a quarter-mile in length to, or from, the 
bus. Despite great strides in improving bicycle and 
pedestrian infrastructure along Delaware Avenue, 
portions of the corridor remain inhospitable. 
Corridor investments that improve fi rst- and last-
mile connections and enhance the visibility of 
transit along the corridor would work toward 
enticing more people to use transit to access the 
corridor.

Bicycle and Pedestrian Improvements at 
Intersections and Driveways

Locations where bicyclists and pedestrians cross 
paths with motorists, like at intersections and 
driveways, create confl ict points. Because of 
the width of Delaware Avenue's travel lanes, 
pedestrians have a substantial distance to cross 
at intersections. For example, a pedestrian at the 
northeast corner of the intersection at Washington 
Avenue has about 175 feet to walk to get to the 
sidewalk on the west side of Delaware Avenue. 

Streetscape projects that improve the visibility 
and safety of pedestrians and bicyclists should 
be implemented in the near term. These projects 
should be focused on the primary and secondary 
connector streets identifi ed in the Master Plan. 
Strategies like bumpouts, leading pedestrian 
intervals, painting bike lanes through cross-
walks, and other best practices should be 
employed. 

Safety and multimodal enhancements at the 
intersection of Washington and Delaware avenues  
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Figure 19. Pedestrian and Bicycle Facilities and Conditions

Insuffi cient sidewalk infrastructure.

Gaps in pedestrian infrastructure. 

Bicycle facilities on Delaware Avenue.

Route 25 bus stop lacking connection 
pedestrian amenities.

Signage scaled for drivers could be improved 
for better wayfi nding for pedestrians and 
transit riders.

Pedestrians using median as refuge island.

Source: DVRPC
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DECREASE TRANSIT TRIP DURATION

Faster transit operations along Delaware Avenue would 
make transit a more attractive option and work toward 
increasing ridership. Travel times could be shortened in the 
near term if stops were wider spaced, transit throughput 
is prioritized at intersections, and service frequencies 
increase. In addition to delays from block-by-block stops, 
there are 16 traffi c lights from Pier 70 to Frankford 
Avenue, causing the Route 25 buses to stop frequently. 
Compounding this delay, almost all of the Route 25 stops 
are sited on the near side of intersections, which means 
that the bus might have to stop once for passengers to 
board and alight, and remain stopped through multiple 
cycles if it misses the green light.

wider stop spacing

Stops should be sited to ensure optimal distance between 
them, maximize existing ridership, encourage points of 
connection to the rest of the transit network, and maintain 
existing transit-accessible destinations. SEPTA’s published 
standard for bus stop spacing is a minimum of 500 feet 
for established routes, and a minimum of 1,000 feet for 
new routes. Best practices for Bus Rapid Transit (BRT) 
routes as published in the Institute for Transportation and 
Development Policy’s BRT Standard recommends that 
average distance between stops fall within the range of 
0.2–0.5 miles, or approximately 1,000–2,600 feet. 

Per these recommendations, consolidating stops on 
Delaware Avenue should prioritize:

• stop spacing of 1,000–2,600 feet;
• high ridership stops;
• potential transit connection locations;
• land use connections;
• past studies; and,
• stakeholder input.

The resulting proposed service, shown in Figure 20, 
suggests more consistent and wider stop spacing along 
Delaware Avenue than exists today.

Figure 20: Proposed Consistent and Wider Stop Spacing

Spring Garden Street 

Race Street

Market Street

Pier 70

Spruce Street

Lombard Circle

Washington Avenue

2,200 ft/.42 mi.

3,000 ft/.57 mi.

940 ft/.18 mi.

2,000 ft/.38 mi.

1,400 ft/.27 mi.

2,500 ft/.47 mi.

Source: DVRPC
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Signal Optimization, Transit-Signal Priority 
(TSP), and Queue Jumps

To combat delays at intersections, traffi c signal 
timing should be optimized by evaluating the 
current volumes and timings to allow for more 
effi cient traffi c throughput. Optimizing signals 
has the benefi t of facilitating traffi c fl ows for both 
transit and vehicles.

Additionally, TSP could be implemented along 
Delaware Avenue, which would modify the 
phase split times of the traffi c signals in favor 
of the bus. In practice, intersections with TSP are 
triggered when a bus approaches, and the green 
phase is extended or the red phase truncated to 
provide adequate time for the transit vehicle to 
pass through the intersection. To enhance the 
effectiveness of TSP, stops should be sited on the 
far side where possible, as this allows the transit 
vehicle to clear the intersection before stopping to 
load and unload passengers. 

DVRPC has explored the potential of TSP as 
a best practice in prior planning projects with 
SEPTA. For purposes of order-of-magnitude time 
savings estimates, previous studies drew on the 
TSP experiences of Los Angeles and Portland in 
referencing a rule-of-thumb reduction of 6.8 
percent  in running time savings following TSP 
implementation. This reduction could shorten the 
overall length of transit trips from one end of the 
study corridor to the other. 

Queue jumps are another technique that favors 
buses quickly getting past vehicles queued at the 
intersection. A queue jump designates part of 
a turn or parking lane to buses in advance of an 

intersection (see Figure 21). If cars are queued at 
an intersection, the approaching bus can use the 
queue jump to pass traffi c in order to get through 
the intersection fi rst.

Opportunities for queue jumps on Delaware 
Avenue are limited due to a lack of right-turn 
lanes and parking lanes. The right-of-way is 
restricted to allow for this space because of the 
wall adjacent to the I-95 depressed portion, and 
land uses and the Delaware River Trail on the east 
side. Space may be possible at Snyder Street and 
Pier 70 Boulevard. These opportunities would need 
to be fully analyzed before advancing. 

Figure 21: Queue Jumps

Sources: Texas Transportation Institute; Transportation Research Board, TCRP 
Report 19: "Guidelines for the Location and Design of Bus Stops," 1996.

Redistribute Existing 
Vehicle Fleet
A redistribution of existing 40-foot buses already 
in service could be used to provide this enhanced 
Delaware River waterfront transit service. As a 
transition toward the future, SEPTA could also 
consider piloting the use of a new vehicle type 
along Delaware Avenue. Several cities in the 
United States and Europe are even currently 
experimenting with self-driving (autonomous) 
buses along selected routes. As a relatively 
simple and direct route, Delaware Avenue 
could be examined for such an application.  
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CONCLUSION: NEAR TERM 
RECOMMENDATIONS

Within the next ten years, there are opportunities to improve transit and increase 
ridership along Delaware Avenue. Near term enhanced Delaware River waterfront 
transit service recommendations include: 

• Schedule changes to improve frequency and consistency of service, with 15 
minute frequency throughout the weekday;

• Network improvements such as well-timed and easy to navigate transit 
connections, especially those at Spring Garden Street, Penn's Landing, and Pier 
70;

• Connectivity and accessibility improvements along Delaware Avenue with an 
emphasis on enhanced pedestrian connections to and at bus stops; 

• Operational changes such as limited stop spacing, signal optimization, TSP, and 
queue jumps to decrease travel times and create a transit service more competitive 
with other modes; and, 

• Redistributing the existing bus fl eet to allow great service frequency along the 
waterfront. 

Through implementation of the proposed quick, strategic, and systematic changes 
within the existing right-of-way, there is opportunity to create a reliable, attractive 
transit service along Delaware Avenue and build support for future enhancements 
and expansions of waterfront transit. 

These recommendations will inform two processes already underway: DRWC's 
Waterfront Transit Planning and SEPTA's Comprehensive Bus Network Redesign. 
The Waterfront Transit Plan can build off of these recommendations to prioritize 
near term operational and physical improvements for implementation. SEPTA's 
Comprehensive Bus Network Redesign should consider the stakeholder consensus 
to build up transit service along Delaware Avenue to fulfi ll the multimodal, density, 
and recreational destination vision for the waterfront. This vision for the waterfront 
may require a unique evaluation of the role of the corridor within the larger network 
when compared to other corridors. The Delaware Avenue corridor fi lls a visionary role 
whereas other corridors will likely be evaluated for their existing ridership demand. 
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Master Plan for the Central Delaware: Rendering showing improvements at Delaware Avenue and Spring Garden Street. Source: DRWC
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Long-term recommendations, displayed in Table 7, 
require greater resources, either through cost or 
through coordination time, and signifi cantly, call for 
a reimagining of the Delaware Avenue right-of-way 
to fully transform the corridor into a multimodal, 
vibrant waterfront. While some of the long-term 
recommendations are operational only, meaning 
they do not require capital improvements to be 
implemented, the  long-term recommendations 
are predicated on the notion that vehicular 
capacity from this section of Delaware Avenue 
can be transferred to I-95 through PennDOT’s 
Sector B planning. With less vehicular demand 
on Delaware Avenue, the right-of-way can 
be reimagined into a multimodal, transit-rich 
waterfront.

In its current, typically six lane confi guration, 
single-occupancy vehicles traveling through the 
waterfront area are prioritized over all other 
modes along the waterfront. The predominance 
of travel lanes; fl yovers; and local, regional, and 
interstate traffi c create an auto-oriented place. 
While much has been done in the last decade 

or so to accommodate bicycle and pedestrian 
mobility, the vastness of the drive lanes in the 
joint I-95/Delaware Avenue corridor are too great 
to surmount the sense of auto-orientation of the 
corridor. If through the I-95 Sector B planning, 
ramps to/from I-95 are located near the northern 
and southern limits of the waterfront study area, 
vehicles can more readily avoid Delaware Avenue 
and use I-95. Space can then be rededicated to 
include a transit right-of-way, as illustrated in 
Figure 22. 

A dedicated transit right-of-way that does not mix 
with freight rail or vehicular traffi c would enable a 
fi rst-class transit service. This service could expand 
the Delaware River waterfront transit service either 
in the form of a bus, or trolley service. Mode choice 
might necessitate adaptations to the service pattern 
of either or both routes 25 (bus) and 15 (trolley). In 
some cases, the long-term recommendations are 
improvements that would be needed regardless 
of mode choice. When recommendations differ 
between bus and rail modes, those differences are 
noted.

Long-Term Recommendations33
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Key Opportunity Area

Penn's Landing CAP Project
Cap over I-95 and Delaware Avenue bridges the distance between 
the waterfront and Center City. Funded portion between Walnut 
and Chestnut streets could be extended in the future north to 
Market Street to directly link transit service with the MFL 2nd Street 
Station. 

Vertical Circulation 
Access between the Delaware Avenue elevation and the top of 
the cap is fl uid. Pedestrian infrastructure at the Penn's Landing 
intersection of Delaware Avenue allows access to the center, transit 
median. The transit median should have elevators, ramps, stairs, 
and/or escalators to access a transit station and the cap.

Dedicated Transit Right-of-Way
A dedicated space offers congestion-free travel for transit. 
Alignment could be curb side or in the median, which would 
include relocation of, or rights within, Conrail's asset.

Right-Sized Delaware Avenue
New ramps and capacity afforded by I-95 (re)construction allow for 
a redesign of Delaware Avenue to a right-sized Complete Street.

1

2

3

4

Figure 22: Enhanced Delaware River Waterfront Transit Service 

      Long-Term Opportunities

Rendering of long-term improvements at Delaware Avenue.

STRATEGIES TOWARD A 
MULTIMODAL WATERFRONT 
This chapter outlines long-term transit improvements, 
including those that would require a reimagining of 
the right-of-way to allow more space for transit, its 
effectiveness, visibility, and accessibility. Priorities are to:

Provide frequent service; 

Support transit connections with infrastructure;

Create stations;

Reconfi gure Delaware Avenue right-of-way,  
Including a dedicated transit right-of-way; and, 

Establish a dedicated vehicle fl eet.

Source: DVRPC
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ENHANCED DELAWARE RIVER WATERFRONT TRANSIT SERVICE
LONG-TERM RECOMMENDATIONS (10+ years)

Recommendation Changes Service Extents

Provide Frequent 
Service

<15 minutes peak/nonpeak

Support Transit 
Connections with 
Infrastructure 

Connect to Route 15 at the Frankford 
Loop

Connect to the MFL at 2nd Street

Connect to Sports Complex, FDR Park, 
and Navy Yard

Create Stations Create stations with a larger footprint 
and more passenger amenities

Reconfi gure 
Delaware Avenue 
Right-of-Way, 
Including a 
Dedicated Transit 
Right-of-Way

Dedicated transit right-of-way with 
stops at the same/similar locations as 
near-term

Establish a 
Dedicated Vehicle 
Fleet

Purchase additional buses or trolleys

Table 7: Long-Term Recommendations

Frankford Loop

Snyder

Columbus 
Commons

Navy Yard

Spring Garden

Race

Market

Pier 70

Spruce

Lombard Circle

Washington
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In the long term, transit service along the waterfront 
could increase frequencies to less than 15 minutes 
in order to serve an increased population of 
residents, workers, and visitors to the waterfront 
(See Table 8). A proposed 10 minute frequency 
is similar to SEPTA’s newly established Direct 
Bus service on Roosevelt Boulevard. Direct 
Bus has 10-minute frequency during peak periods 
and 15-minute frequency during the rest of the 
day (except for late-night service, which operates 
at 30-minute frequency). These frequencies also 
match the Federal Transit Administration's Small 
Starts BRT standards. 

SUPPORT TRANSIT CONNECTIONS WITH 
INFRASTRUCTURE AND FREE TRANSFERS

Street Station from Delaware Avenue essential. 
A long-term transit service should provide 
comfortable pedestrian connections and 
well-timed service operations to the MFL in 
order to provide access from the waterfront 
to a critical number of jobs within Center and 
University cities in a short amount of time.

The planned Penn’s Landing Park will cap over 
a large portion of I-95 from Front Street to the 
waterfront between Walnut Street and Chestnut 
Street. Without a connection for pedestrians and 
vehicular and transit passengers along Delaware 
Avenue to the Penn’s Landing Park cap, the CAP 
project could functionally disconnect Delaware 
Avenue from both Center City and the waterfront. 
A connection from the Delaware Avenue 
street grade to the top of the cap, not just 
from the adjacent land uses to the east and 
west, should be included in design plans for 
the cap. 

CAP plans may want to consider a future phase 
expanding north to Market Street in order to house 
an elevator, ramp, and/or escalator connecting 
Delaware Avenue passengers vertically to above-
ground (top of cap) connections and horizontally to 
2nd Street Station. During a stakeholder workshop, 
participants brainstormed ambitious opportunities 
to better connect a transit service along Delaware 
Avenue to the 2nd Street MFL Station. One way to 
bridge transit to Market Street or the cap elevation 
would be to build a ramp to connect the route up 
to the park at Market Street. Other ways might 
include even more intensive connections, such as 
an underground tunnel connection west to the 
2nd Street Station, although the elevation of I-95 
and the underground MFL would likely preclude 
such an alignment.

Connect to Route 15

Currently, transit connections between Delaware 
Avenue to and from SEPTA’s Route 15 trolley line 
can be made at the Frankford Loop, near the 
SugarHouse Casino. Connections to Route 15 
provide an east-west connection through Center 
City, north of the MFL’s Market Street alignment, 
and extend west to the Centennial District and 
West Philadelphia neighborhoods. A future high-
intensity transit service along the waterfront 
should capitalize on the connection to Route 15 
and access to the SugarHouse Casino made in this 
location (Table 9).

Space within the Frankford Loop is restricted, even 
for the existing Route 15, which short turns here 
during PennDOT’s planning and reconstruction of 
Richmond Street. In the long term, this location has 
many transit possibilities: it could be an end of line 
for the Girard Avenue portion of Route 15, it could 
be a transit connection opportunity between Route 
15 and a future waterfront high-intensity transit 
service, and it could be a hub for a transit service 
that operates with a split from Girard Avenue into 
a northbound and southbound waterfront service. 
To allow for the greatest fl exibility for future 
transit, and to continue to serve SugarHouse  
Casino and the adjacent neighborhood, 
opportunities for expanding or establishing 
a new turnaround, or layover, in this vicinity 
should be explored. 

Connect to MFL's 2nd Street Station

East-west connections via the MFL are paramount 
for a new waterfront service. The MFL's central 
alignment within Center City, grade-separated, 
exclusive right-of-way, and high frequency of 
service make connections to the MFL’s 2nd 

Increased Service Frequency
Near- and Long-Term Proposals

Existing Near Term Long Term

Weekday 
Peak

13/12 
min.

15 min. 10 min.

Weekday 
Off-Peak

30 min. 15 min. <15 min.

Weekend 30 min. 20 min. <15 min.

Late Night 30 min. 30 min. 30 min.

Table 8: Increased Service Frequency

PROVIDE FREQUENT 
SERVICE
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Connect to Sports Complex, FDR Park, Navy 
Yard, and broad street line

Connections made to east-west bus routes at the 
southern end of Route 25, where a SEPTA bus 
transportation center is being considered, could 
also lay the foundation for an eventual connection 
over to other major destinations in South 
Philadelphia to the west, including the Sports 
Complex, FDR Park, and the Navy Yard by way of 
Pattison Avenue. This connection could become 
even more advantageous in the long term if the 
Broad Street Line is extended to the Navy Yard as 
planned. The predominance of PhilaPort industrial 
uses, and the complex interchange of I-76 and I-95, 
make for a complicated area to pass through to 
get to South Philadelphia key destinations. A long-
term alignment might avoid this complicated 
area by using Oregon Avenue to get west 
and then traveling south on one of the north-
south streets that access the stadiums.

Proposed 
Waterfront Stations

Frankford Loop

     Route 15 Trolley at Frankford Loop

North Philadelphia 

Centennial District & 
West Philadelphia

Penn's Landing 
(Market Street and 

Spruce Street)

     MFL at 2nd Street Station

North Philadelphia 

Center City & West 
Philadelphia

Navy Yard

     Broad Street Line at the Navy Yard

North 
Philadelphia

Table 9: Priority Station Connection Recommendations

Proposed Waterfront Service

Proposed Waterfront Service

Proposed Waterfront Service

ROUTE 15

MFL

BS
L

Source: DVRPC
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CREATE STATIONS

A future high-capacity transit service along 
the waterfront will require stations that can 
accommodate all users and that are highly visible. 
Regardless of whether the stations serve 
bus or rail or whether the service is center 
or curb side running, stations will need to 
be at minimum 8’6" wide to be accessible. 
Depending on whether the service is center or 
curb side running, other modes, like bicycles, 
may need to circumnavigate transit stations. In 
these cases, additional width may be required to 
maintain additional clearances from moving traffi c 
or to accommodate street furnishings that separate 
passenger waiting areas from other users of the 
street. The length of stops will be determined 
by the design vehicle (bus or trolley) and 
number of doors on the vehicle that will be 
accessed from the platform. The SEPTA Bus Stop 
Design Guidelines and the Modern Trolley Station 
Design Guide both provide guidance on how to 
design for stations. 

DVRPC’s recently published Modern Trolley Station 
Design Guide outlines the requirements for 
accessible trolley stations when SEPTA purchases 
a new, modern trolley fl eet. The design guidance 
is transferable to both trolley and BRT corridors. 
Modern station improvements will include wider 
platforms for universal access that are near level with 
vehicles, real-time arrival information, stormwater 
infrastructure elements in the stations, integrated 
bicycle-trolley design to avert confl icts with bike 
lanes, and a “low-friction” payment system that 
would be paired with multidoor boarding. These 
elements, as depicted in Figure 23, elevate the 
safety and comfort for all users in a way that is far 
beyond what a simpler bus stop does.

Source: DVRPC, 2017Rendering of potential modern trolley vehicle and station as depicted in the Modern Trolley 
Station Design Guide.

Figure 23: Example of a Potential Modern Trolley Station 



CHAPTER 3: LONG-TERM RECOMMENDATIONS  |  49

RECONFIGURE DELAWARE AVENUE RIGHT-OF-WAY, 
INCLUDING A DEDICATED TRANSIT RIGHT-OF-WAY 

Included in DRWC’s Waterfront Master Plan is a 
call for a dedicated transit right-of-way, a concept 
that is consistent with many past waterfront transit 
studies (see Figure 24). Most of those studies have 
also focused on a rail service along the waterfront. 
Whether the future service is provided by bus or 
rail, is less important than actually establishing the 
transit right-of-way itself. Separating transit from 

Figure 24: Visions of Robust Changes to the Right-of-Way 

vehicular lanes removes the auto traffi c delay and 
associated reliability issues along Delaware Avenue 
so that transit can be both faster and more reliable 
potentially than auto traffi c, but certainly more 
so than how the bus operates today. This gives 
transit the greatest chance to be competitive with 
driving. A dedicated transit right-of-way would 
also go a long way in heightening the visibility and 

Existing Right-of-Way. Right-of-Way Cross-Section Option: East-side alignment, dedicated lanes

Right-of-Way Cross-Section Option: Side-running alignment, dedicated lanes

Existing Right-of-Way Cross-Section.

convenience of taking transit by putting it at the 
forefront visually. Stakeholders should work 
together toward dedicating a transit right-of-
way along Delaware Avenue as part of I-95 
Sector B planning.

Source: DVRPC

Source: DVRPC
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ESTABLISH A DEDICATED VEHICLE FLEET

In the long term, a high-capacity transit service 
will likely require adding additional vehicles to 
SEPTA’s fl eet in order to meet service demands. Bus 
service would require use of vehicles from SEPTA’s 
diesel, hybrid-electric, or newly purchased electric 
buses fl eet. Additional analysis would be needed 
to identify the service pattern and frequency of 
service in order to identify the number of new 
buses needed to add to the fl eet. Buses would offer 
the greatest amount of interoperable fl exibility for 
SEPTA to store and maintain the vehicles with their 
existing maintenance and storage facilities. 

To distinguish a waterfront, high-frequency 
service from the rest of SEPTA’s bus network, it 
could be established as Waterfront Direct if it 
fi ts with service standards that are anticipated 
to be created for Direct Bus. If it is considered 
a Waterfront Direct Bus service, the bus 
could be wrapped in a branded Direct Bus 
wrap similar to the buses serving Roosevelt 
Boulevard, shown on the facing page. While 
this distinguishes the Direct Bus brand, it has also 
reportedly complicated servicing vehicles and 
putting buses into operation because it is less inter-
operable with the rest of SEPTA’s bus fl eet. 

A high capacity transit service could also be 
served with a trolley vehicle. SEPTA is in the 
process of preparing to replace their aging trolley 
fl eet with modern vehicles. This report recommends 
starting with near-term improvements to bus 
service along the waterfront that can grow to a 
higher-capacity service, potentially including a 
trolley expansion to Delaware Avenue in the long 
term. Because the build-out of the waterfront 
development is uncertain, as is the ridership on a 
new, near-term, waterfront bus service, modern 
vehicles for the waterfront will likely not be part 

of SEPTA’s initial procurement (within 8–10 years). 
When and if it is determined to switch from bus 
to rail service, SEPTA could purchase additional 
modern trolley vehicles, the number of which would 
be based on the service pattern and frequency of 
service. 

Trolley vehicles for a waterfront rail service should 
be the same as whatever vehicle SEPTA determines 
to purchase for the rest of the system. Modern 
trolley vehicles are anticipated to be articulated 
vehicles with low fl oors. It is not known whether 
the fl eet would be single or double ended. Either 
type would likely serve Delaware Avenue well. 
Both single- and double-ended vehicles would 
require a lane in each direction along the length 
of the service. Both vehicle types would need to be 
stored at the end of the day at a trolley yard, likely 
at 63rd Street and Girard Avenue where the Route 
15 trolleys are stored overnight. 

A double-ended trolley would allow for 
simpler turnarounds at either end of the route 
because the vehicle would not require space 
to turn around. Single-ended vehicles would 
require greater space to turn the vehicles either 
by turning around in a loop, or by navigating 
a series of 90-degree turns within the street 
network or off site. Off-site end of lines could 
potentially be incorporated at the Frankford Loop 
or Westmoreland Loop at the northern end, and 
in, or around, a potential South Philadelphia 
transportation center somewhere at the southern 
end of service. 

The position of a dedicated transit right-
of-way could also dictate where doors on 
the vehicle fl eet would be needed. Curbside 

service, or a center median alignment with 
stations for each direction could work with 
buses and single- and double-ended vehicles 
that typically have doors on the right side of 
the vehicle. A center median or bidirectional, 
one-side-of-the-street alignment with a 
shared boarding platform between running-
ways would require a bus or a trolley to have 
doors on the left side of the vehicle. 

Given the longer timeframe of these 
recommendations, it is also possible that a new type 
of vehicle, not yet in use in this region, could serve 
the corridor. Over time, it may even be possible— 
if not likely—that self-driving (autonomous) buses 
could serve this route. Stakeholders should continue 
to keep their eye on technological advances in 
transit vehicles that might impact vehicle fl eet 
choice.
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Conceptual Branding for Direct Bus Service

In 2017 SEPTA initiated a new Direct Bus service 
operating on Roosevelt Boulevard, known as 
Boulevard Direct. To distinguish this service as a 
direct route and to differentiate from traditional bus 
services, SEPTA developed a branding identity for 
Boulevard Direct. This design treatment is applied to 
signage, stations, and buses, and used for marketing 
materials and campaigns. (Brand and design 
elements for Boulevard Direct as concepts, below, 
and as implemented, at right.

Source: SEPTA

Source: SEPTA

Source: SEPTA
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CONCLUSION: LONG-TERM 
RECOMMENDATIONS
Once near-term waterfront service improvements have proven to be in demand, 
and a dedicated transit right-of-way is incorporated along Delaware Avenue 
through the I-95 Sector B process, long-term improvements can occur. Long-term 
recommendations expand on the near-term recommendations by: 

• Increasing service frequency to <15 minutes;

• supporting transit connection activities with infrastructure at the Frankford Loop, 
Market Street, and the Navy Yard, and providing free transfers; 

• transforming stops into stations; 

• dedicating a transit right-of-way along Delaware Avenue for waterfront service; 
and, 

• procuring a distinct bus or trolley vehicle fl eet.
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Existing View of Delaware Avenue from the Median. Source: DVRPC
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Creating a multimodal waterfront with high-
frequency transit will take the ongoing coordination 
of several key stakeholders. Together, SEPTA, the City 
of Philadelphia, DRWC, PennDOT, and City Council 
District 1 should partner to create change along 
Delaware Avenue starting now and continuing until 
the full waterfront vision is realized. Stakeholders' 
actions taken today will build the framework for 
more signifi cant changes to the waterfront in the 
future. 

The partnership of stakeholders’ aim should be 
to create a transit culture. A transit culture is one 
in which transit as a mode choice is elevated to 
a normative, or even preferred, status over other 
modes. When taking transit is a lifestyle choice, 
as opposed to an obligation, it can create a transit 
culture. The operational and capital improvements 
to transit service described in this report can 
signifi cantly improve the competitiveness of taking 
transit over other modes. 

Because the more acute pressure is to realize the 
waterfront vision than it is to satisfy demands 
stemming from high existing ridership along 
Delaware Avenue, SEPTA is less likely to be a singular 
catalyst for changing waterfront transit service. 
A champion for transit along Delaware Avenue 
could instead take the shape of a joint partnership 
between SEPTA, the City of Philadelphia, DRWC, 
PennDOT, and City Council District 1. As a joint 
partnership, each stakeholder would be a driver 
of change, committed to bringing high-frequency 
transit service to Delaware Avenue.

Next steps to cultivate a waterfront transit culture 
are to create an alliance of stakeholders that 
have regular and ongoing meetings to develop 
a new service plan and coordinate on decisions. 
The features of this alliance are outlined in the 
following section as strategies.

Next Steps44
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2. Coordinate on policy and design decisions that create a transit 
supportive corridor.

Many current public agency and private developer actions will impact the 
future of the Delaware Avenue corridor, but chief among them is PennDOT’s 
planning and design of I-95 Sector B. While Sector B is not expected to be 
under construction for several years, many other actions, like developer 
approvals for properties along Delaware Avenue, are more immediate. As 
these policy and design actions take place, stakeholders will need to meet 
regularly to ensure that their outcome is addressing inherent characteristics 
of the corridor that support transit investments. 

Chapter 1 describes several inherent characteristics of Delaware Avenue 
that do not support near-term readiness for expensive trolley expansion, but 
those same characteristics can be strategically changed so as to support a 
multimodal, transit-rich corridor in the future. 

Regular and ongoing coordination of stakeholders along the waterfront can 
steer both opportunistic and strategic outcomes of their projects to address 
the following:

1. Increase population and employment densities along the waterfront 
through developer site plans that support multimodal access. 

2. Provide a transit service to the waterfront that boosts ridership.
3. Remove barriers caused by freight rail within the transit service area.
4. Shift vehicular capacity away from Delaware Avenue onto I-95 to allow 

the right-of-way to be reimagined with a dedicated transit right-of-way 
and safe and comfortable pedestrian and bicycle infrastructure. 

1. Develop and implement a new service plan and capital improvements 
along the waterfront.

Separate from SEPTA’s annual service planning process, an analysis should be 
done to develop a service plan for transit along Delaware Avenue that shapes, 
and can increase in intensity with, development along the waterfront. The 
plan should use the near- and long-term recommendations of this report as 
guidance for outlining the service and capital improvements needed, tailoring 
as appropriate. The plan should outline:

• a short-term augment of service with performance measures to assess 
the costs to provide the service with the change in ridership; 

• capital improvements that expand the visibility of transit and passenger 
comfort while walking along the corridor and waiting at stops; and

• targets for both ridership and development (residential units and offi ce 
and commercial square footage) that would trigger an increase in 
even greater service, or a lack of development or ridership within a set 
timeframe that would reverse the increase in service. 

This plan could work in tandem with several planning efforts already underway 
that will shape mobility along the waterfront. Stakeholders should coordinate 
on each of these projects to realize their implications for the waterfront transit. 

• DRWC is working with a consultant to identify and initiate short-term 
transit improvements along Delaware Avenue that support existing land 
uses, as well as set the stage for the anticipated future development. 

• SEPTA's upcoming Comprehensive Bus Network Redesign will evaluate 
options to improve the overall transit network. This comprehensive 
analysis will take into account and have impact on connections to and 
from the waterfront from not just Route 25, but from service around the 
region. 

• The City of Philadelphia recently released a city-wide transportation plan, 
Connect; Philadelphia's Strategic Transportation Plan. 

• Additionally, with the recent implementation of a new mode for SEPTA, 
Direct Bus, it is likely that service standards will be created to better defi ne 
Direct Bus. These service standards will defi ne under what conditions, if 
at all, Direct Bus would expand throughout SEPTA’s service area. Service 
along Delaware Avenue that is proactive toward shaping a vision, rather 
than reactive to service demands, and that is driven in large part by 
recreational and tourist trips, may or may not fall within service standards 
for Direct Bus. 
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APPENDIX A: CENTRAL DELAWARE WATERFRONT STRATEGIC MODELING RESULTS

d DELAWARE VALLEY 

f'J REGIY.rpc 
PLANNING COMMISSION 

memorandum 

Dat e: March 1, 2015 
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The Central Delaware Waterfro nt Strategic Modeling Study's purpose was to determine the highway traffic 

and public t ransportation r idership potent ia l under severa l t ransportation and development scenarios in the 

portion of Center City Ph iladelphia adjacent to the Delaware River. Christopher Columbus Bou levard is the 

primary north-sou th arterial serving the development along the waterfront. Although Columbus Boulevard 

has good connections to interstate facili ties such as 1-95 and 1-676, its connections to the Center City street 

grid are limited to a handful of high-volume intersections . The intersection spacing, combined with l imited 

bus service and high volumes of au tomobile traffic, results in a somewhat difficu lt environment for 

pedestrians. 

This portion of the waterfront has been the subject of severa l planning efforts in t he recent past, 

which shared common themes of creating a denser, mixed-use development pattern, improving transit 

service, and enhancing the public's ability to access the r iver and riverfront. In 2010, the Delaware River Port 

Authority published i ts Philadelphia Waterfront Transit Expansion Alternatives Analysis which examined rail 

service along Columbus Bouleva rd with connections to Center Ci ty. An earlier effort by Penn Praxis, the Civic 

Vision/or the Central Delaware, offered a framework for development that would, in effect, extend Center 

City's walkable street grid to t he waterfront, encouraging sma ller buildings and additional street connections 

with improved tra nsit, and discouraging the big-box, suburban-style development that characte rizes much 

of the waterfront today. 

Many of these same themes are ref lected in the Delaware River Waterfront Corporation's (DRWC) 

2011 Master Plan for the Central Delaware, which also included a detailed strategy of investment in 

recreationa l, cu ltural, and entertainment attra ctions based on a parcel-by-pa rcel analysis of constraints and 

opportunities. In 2013, the Philadelphia City Planning Commission ( PCPC) adopted a strategic plan for the 

Central District . This local plan is fu lly consistent with its 2035 Comprehensive Plan, Citywide Vision 2035, 

but t he majorit y of its land use and development recommendations are meant to be accomplished within a 

10-year t ime frame. 

This transportation study draws on those efforts and ana lyzes bus and rail opt ions serving Columbus 

Bou levard under a variety of development patterns that emphasized growth in either residential or 

commercial development along the Delaware River waterfront. DVRPC'scurrent regional t ravel forecasting 

mode l, the Transportation Improvement Model (TIM) 2. 1, was used to simulate travel patterns for a 2040 

horizon yea r for six t ransporta tion and land use scenarios. To create the six scenarios, three transportation 

alternatives were combined with three land use opt ions. These scenarios we re then evaluated in terms of 

highway traffic volumes, transi t ridership, and peak hour intersection " level-of-service" wi thin the Columbus 

Bou levard corridor. 

TRANSPORTATION SYSTEM ALTERNATIVES 
The transportation system alternatives were developed to provide better t ransi t service along Columbus 

Bou levard between Frankford Avenue and Snyder Avenue that would also connect t he wate rfront to the 

core of Center City Philadelphia. They include both bus and light ra il alternat ives. 

Transportation Alternative 1 
This alternat ive would extend SEPTA's route 42 bus south and its route 48 bus north along Columbus 

Bou levard, operating in mixed traffic. No changes would be made to the physical geometry o f Columbus 

Bou levard. The routes 42 and 48 provide frequent service across Center City. The 42 bus travels from 61" 

and Pine streets through West Philadelphia and Universi ty City to the Delaware Waterfront at Penn's 

Landing. The route 48 bus travels from North Philadelphia at Allegheny and 29°' Street through Strawberry 

M ansion, Brewe rytown1 and Fairmount to the M arket and Front streets1 near the Delaware Waterfront. 

Under this alternative, the42 bus would extend south on Dock Street to Columbus Boulevard and 

cont inue to the Columbus Shopping Center, just south of Snyder Avenue. The 48 bus would ex tend north 

from Race Street along Columbus Boulevard to Frankford Avenue. The headways of the existing routes 

would cont inue. The 42 has 6 minute AM peak, 8 minute PM peak, 10 minu te midday/evening, and 20 

minu te late night service; whi le the 48 has 6 minute AM, 8 minu te PM, 12 minu te midday, 20 minute 

evening, and 30 minute late night service. The route 25 bus wou ld continue to operate from Frankford 

Transportation Center to Columbus Commons providing 10 minute AM, 5 minute PM, and 30 minute off. 

peak service. 

Transportation Alternative 2 
Tra nsportation Alternative 2 would also extend SEPTA'S route42 bus south to Columbus Common and its48 

north to Frankford Avenue. However, along Columbus Boulevard a ded ica ted bus only right-of-way would be 

provided. This right-of-way would require that t he number of through lanes on Columbus Boulevard for 

au tomobi les be reduced from three per direction to two per direction. To further reduce bus tra vel t imes 

along Columbus Bou levard, the stops would be consolidated to j ust 10 locat ions. These wou ld be located at 

2 
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the intersect ions of Columbus Bou levard and Columbus Commons Drive; Snyder Avenue; Pier 70 Drive; 

Reed, Christian, Sout h, Dock, and Spri ng Garden streets; and Frankford Avenue. 

Transportation Alternative 3 
Tra nsportation Alternative 3 would be an ent irely new street running I ight rail transit service which would 

run in the median of Columbus Boulevard and extend from Frankford Avenue to Race Street , operate to 8'' 
and Market Street to connect to the Jefferson Stat ion Concourse, loop around Fra nklin Square back to Race 

St reet, and cont inue in the Columbus Bou levard Median to Pier 70. Under th is alternative, Columbus 

Boulevard wou ld be reduced to two through lanes per direction between Frankford Avenue and Washington 

Street. South of Washingto n Street, Columbus Boulevard would continue to operate with three through 

lanes for automobile t raffic. The l ight ra il service would o perate w ith 10 minute headways dur ing the AM 

and PM peak periods, 15 minute headways dur ing midday, and 30 minute headways dur ing t he evening. 

LAND DEVELOPMENT ALTERNATIVES 
Three different future year land use development alte rnatives were included in the analysis. All land use 

alternat ives were consistent wi th DRWC's Master Plan fo r t he Central Delaware. However, since the plan 

em phasizes mixed use development and most water front land is privately owned, there are a number of 

potential fut ure outcomes for the area. All three land deve lopment alternat ives assumed the same 

development pat tern in the "priority" areas, bu t al lowed for different mixes o f residential and commercial 

development in t he "non-prior ity" areas. Priority areas are t hose were large parce ls of publ icallyowned land 

exist and where strategic public investment is recommended in the short term. The non-priority areas 

include all other land east of 1-95 between Oregon and Allegheny avenues. 

Three pr iority areas were ident ified : Washington Avenue area, Penn's Landing, and the Spring 

Garden Street area. The primary recommendation for the proper ty between Washington Avenue and Tasker 

Street is a major new resident ial neighborhood, organized in mid-rise build ings. Penn's Landing would 

cont inue to support large-scale civic funct ions, but would also accommodate new resident ial and re tail 

development. In the Spring Garden area, t he Fest ival Pier site would be redeveloped into a compact, mixed­

use resident ial community that would include restaurants and retail act ivities and also accommodate publ ic 

events. North of Spring Garden Street, the irregularly shaped local st reet network would be maintained and 

cont inued further south, creating small blocks for resident ial development. In to tal, the priority areas would 

see an add it iona l 6,795 residents and 3,707 jo bs by 2040, as sum marized in the table below. 

Table 1. Priority Area Population and Employment Forecasts 

Priority 2010 New 2040 2010 New 2040 
Area Population Population Population Employment Employment Employment 

Washington Ave 796 2,226 3,022 1,906 458 2,870 
Penn's landing 1,169 768 1,937 1,985 710 2,967 
Sprinc Garden St 4,824 3,801 8,625 4,687 2,539 5,617 

Priority Area T-1 6,789 6,795 13,514 1,578 3,7(11 11,455 

3 

All three land use alternat ives assumed the same development in the priority areas, but d ifferent 

mixes of new res idential and commercial deve lopment in t he non-priority areas. Land Use Alternat ive 1 

includes modera te growth in both population and employment. Alterna tive 2 includes much higher 

populat ion growth, but the same employment as Alternat ive 1 while Alternative 3 includes much higher 

employment growth, but the same population growth as Alternative 1. For the purposes of t his study, the 

2040 populat ion and employment forecasts for the non-priority areas for the three land use alternatives 

shown in Ta ble 2. Outside of the study area, DVRPC's Board adopted long range population and employment 

estimates we re retained. 

Table 2. Non-Priority Area Population and Employment Forecasts 

Land Use 2010 New 2040 2010 New 2040 
Albtmatlve Populatlon Populatlon Populatlon Employment Employment Employment 
Alternat ive 1 64,181 7,213 71,394 56,123 9,129 65,252 
Altemat iveZ 64,181 14,427 78,608 56,123 9,129 65,252 
Alternat ive 3 64,181 7,213 71,394 56,12.3 16,262 72,385 

Future Year Scenarios 
The project scope allowed for the eva luat ion of six 204 0 future year scenarios. These scenarios were created 

by combining the va rious transportation and land use alte rnatives d iscusse d above . The e leme nts of each 

scenario were determined by a steering committee comprised o f members from DRWC, Septa, PCPC, and 

DVRPC, and are shown in Table 3. 

Table 3 . 2040 Scenarios 

2040 Transportation Land Use 

Sce nario Alte rnat ive Alternat ive 

1 1 1 

2 2 1 
3 2 
4 2 2 
5 3 2 
6 2 3 

4 
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DVRPC TRAVEL FORECASTING PROCESS 
Travel forecasts for t his study were conducted using DVPRC's most recent travel demand model TIM2.1 

(Tra nsportation Improvement Model version 2.1). TIM2.1 is a tradit iona l four-step, t rip-based model built on 

PTV's VISUM software platfo rm. The model inc ludes representations of the highway and public tra nsit 

systems in DVRPC's nine member count ies plus an extended area of 16 count ies (where a less detai led 

transportation network is modeled) in Pennsylvania, New Jersey, Delaware, and Maryland, immedia te ly 

surrounding the DVRPC reg ion. The transit network represents opera t iona l characte ristics of the regional 

transit system includ ing route alignment, stop locations, service schedu les, and fa re information. 

TIM2.1 follows the t rad itional steps of trip generation, tr ip distribu tion, modal split, and traffic 

assignment. However, an iterative feedback loop is employed from traffic assignment to the t rip distribution 

step. The feedback loop ensures that the congestion leve ls used by the models when determining trip 

origins and dest inations are equivalent to those that resu lt from the traffic assignment step. Additionally, 

the iterat ive model structure allows trip making patterns to change in response to changes in traffic 

pa tterns, congest ion levels, and changes to the t ransporta t ion system. 

TI M2.1 is disaggregated into fourtime periods: AM peak (6AM to 10 AM), midday (10AM to 3 PM), 

PM peak (3 PM to 7 PM), and evening (7 PM to 6 AM) . This disaggregat ion begins in t rip generation, where 

factors are used to separa te daily tr ips into the individual t ime periods. TIM2.1 then uti lizes completely 

separate model cha ins for AM peak, midday, PM peak, and evening travel simu lation runs. Time-of-day 

sensitive inputs to the models, such as highway capacities and transit service levels, are disaggregated tobe 

re flect ive of t ime-period-speci fic conditions. 

Trip Generation 
The tr ip generation module uses both socio-economic and location attributes to estimate the magnitude of 

travel demand for any given geographic area. Base year estimates and futu re yea r forecasts of population, 

households by income, employment by industry, land use, retail density, and many other variables are used 

to determine the number of tr ips produced by and attracted to small area s known as transportation analysis 

zones or TAZs. The se t rips are calculated for several t rip purposes on the basis of t rip rates app lied to the 

zonal estimates of demographic and employment data. Trip purposes include work, shopping, 

school/university, and other non-work t rips, light and heavy t ruck trips, and taxi trips . 

Trip Distribution 
Trip dist ribution is the process by which the zonal trip ends estab lished in the tri p generation ana lysis are 

linked together to fo rm origin-destination pa tterns in a trip table format. AM peak, midday, PM peak, and 

evening tr ip ends are distr ibu ted separately based on a set of impedance ca lculations tha t consider the t ime 

and cost of t rave l. Separate d istribu tion mode ls are applied at the zona l level for each trip purpose. 

Modal Split 
The modal split model is also n.m separately for each t ime period. The modal spl it modu le calcu lates the 

fract ion of each TAZ-to-TAZ cel l in the trip table that shou ld be allocated to tra nsit, and then assigns the 

residual to the highway side. The choice between highway and transit usage is made on the basis of 

comparative cost, travel time, and frequency of service, with other aspects of modal choice being used to 

s 

modify this basic re lationship. In genera l, the better the transit se rvice, the higher the fraction assigned to 

t ransit, although tr ip purpose and auto ownership also affect the allocation. The model further divides 

highway trips into auto drivers and passengers. 

Highway Assignment 
For highway tr ips, the final step in the simulation process is the assignment of vehicle t rips to the highway 

network representative of the alterna tive being modeled. For AM, midday, PM, and evening travel, the 

assignment model produces the fu ture traffic volumes for individual highway links that are required for the 

eva luation of each alte rnative. The regional natu re of the highway ne twork and tr ip table underlying the 

assignment process allows the diversion of travel into and through the study area to va r ious points of entry 

and exit in response to the changes made to the transportation system. 

Highway trips are assigned to the ne twork representative of a given alternative by determining the 

best (minimum t ime) route through the highway network for each origin-destination pa ir, and then 

allocating highway travel to the faci lities along that route. This assignment model is "capacity restra ined," 

which means that congestion levels are considered when determining the best route . An iterative 

equ ilibrium assignment method is used to implement the capacity constraint. When the assignment and 

associated trip table reach equil ibr ium, no path significantly faster t han the one actually assigned for each 

trip can be fou nd through the network, given the capacity restra ined travel times on each link. 

Transit Assignment 
After equil ibrium is achieved, the transit tr ip tables are assigned to the transit network to produce link and 

route passenger volumes. The t ransit person trips produced by the modal split model are "l inked,'' which 

means that they do not include any transfers that occur either between t ransit t r ips or between auto 

approaches and transit lines. The transit assignment procedure accomplishes two major tasks. First, the 

t ransit t rips are "unlinked" to include transfers, and second, the unlinked transit trips are associated with 

speci fic transit facil ities to produce link, line, and sta tion volumes. These tasks are accomplished 

simultaneously within t he transit ass ignment model, which assigns the tra nsit trip matrix to minimum 

impedance paths bui lt through the t ra nsit network. There is no capacity-restraining procedure in the t ransit 

assignment model. 

RESULTS 
For each of the 2040 future year scenar ios, the inpu ts to the TI M2.1 model were modified to reflect the 

relevant zonal demographic and employment estimates as wel l as the necessary changes to the highway and 

transit networks. The model was then executed with those inpu ts and the changes in highway volume and 

t ransit ridership from a 2010 base year were tabu lated and analyzed. All of the results presented in this 

section are for an average annual weekday. 

Travel forecasting models are designed to provide the most likely future travel patterns, traffic 

volumes, and transi t r idership indica tive of the model inputs. Travel forecasts are highly infl uenced by the 

fu ture transportation network and projected fu ture land use, populat ion, and employment . When these 

projections are met, t rave l model outputs genera lly fal l wit hin 15 percent of t he actual, future values. 

6 
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Unforeseen changes in the nationa l and regiona l economies and other market forces can have a profound 

effect on future land use and therefore travel patterns. The TIM2.1 travel model assumes that household 

income, transit fares, parking cha rges, tolls, and other auto operating costs will all inc rease at approximately 

t he same rate t hru 2040. Unanticipated policy changes that heavily influence one or more of t hese variables 

can cause the margin o f error in the traffic forecasts to increase. 

Transit Ridership Results 
Transit ridership changes were evaluated for 14 SEPTA bus lines whose service areas intersected with t he 

Centra l Delaware Waterfront study area. In addition, the boarding volumes at some rail stations were also 

includ ed in the ana lysis. The selected stations were those most likely to be impacted by one or more of the 

transportation alternatives. They include the Market-Frankford Subway-Elevated ( MFL) l ine stations 

between 15th Street and Girard; the Broad Street Subway's (BSS) Spring Garden, Chinatown, and g•h & 

Market stat ions; and the PATCO stations from 1S-16 th & Locust to 8 th & Market. 

Table 4 provides the tra nsit r idership results for al l six 2040scenarios along with comparisons to the 

2010 base year counted volumes. All scenarios have significant ly increased ridership on the bus lines that 

serve Penn's Land ing and the waterfront area . These increases range from 14,100 to 16,800 riders per day, 

which is 12.S to 14.9 peroent higher than the current total ridership of 13,100. The Route 42 bus increases 

by between 1,400 and 2,400da ily riders above current levels, while the rou te 48 increases by 1,100 to 1,800 

riders per day. Scenarios 2 and 4, which provide a dedica ted bus-only lane along Columbus Bou levard , have 

900 more daily r iders on the routes 42 and 48 buses than their corresponding scenario with the same land 

use, but no bus only lane. Most of this additiona l ridership occurs on the rou te 42. 

The light rail line in Scenario 5 carries 6,400 rid ers per day in 2040. When this ra il line r idership is 

included with the bus l ines serving Penn's Landing and the Waterfront, the total ridership is much higher 

than the other scenarios with Land Use Alternat ive 2, even though some former bus r iders will divert to the 

rai l line. It is 4,500 riders per day higher than the transportation alternative with bus-only lanes and 5,400 

riders per day higher than the al ternative that extends the rou tes 42 and 48 buses in mixed traffic. 

There is less difference in ra il station board ings among the six scenarios, compared to the bus line 

ridership. Total boardings on the MFL, BSS, and PATCO are between 13,400and 14,800 riders per day higher 

t han the current volume, which represent increases of 14.S to 16.1 percent. Most of the difference in ra il 

station boardings among the scenarios occurs at the Market Fra nkford Li ne stations, espec ial ly its 2nd Street 

station. The highest number of board ings at this stat ion, 4,000 per day under scenarios 3 and 4, are 600 

riders higher than the Scenario 5 va lue. No other sta tion has rid ership differences greater than 200 riders 

per day among the six scenarios. 

Land Use Alternative 2 has 7,200 add itiona l residents in the study area than Land Use Al ternative 1. 

Accordingly, the scenarios that inc lude Land Use Alternat ive 2 have higher tra nsi t r idership than those with 

Land Use Alternative 1, by 700 to900 additiona l bus riders per day. However, ra i l station boardings decrease 

slightly, by 100 to 200 per day. Land Use Al ternative 3 has the same population as Land Use Alternative 1, 

but7,100 more jobs. Although Scenario 6, with La nd Use Alternative 3 has fewer bus riders than Scenario 2, 

with Land Use Al ternative 1 (both scenarios have Transportat ion Alternative 2), Scenario 6 has 1,200 

7 

additional daily rail station boardings. The largest differences occur at the MFL's Spring Garden and 5 th 

Street stations. Comparing Scenario 6 to Scenario 4, which have the same t ransportation alternative but 

land use alternatives 3 and 2, respectively1 shows that additiona l population along the waterfront results in 

higher transit ridership than an equal amount of additional jobs. 

8 
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Transit Faclllty 

Transit Lines 

12 Kl ngsesslng to Society H,II 
17 Sout h Phila to Penn's Landing 
21 69th St Termlnal To Penn's Landing 

25 Col um bus Commons to FTC 

33 Tioga To Penn's Landi ng 
40 West Park To Society Hill 
42 Wycombe/West Phila . To Pe nn's La nd . 
43 Parkside To Northern Uberty & Kens 

48 North Phila. To Pen n's Landing 

5 Penn 's Landing to FTC via Frankford 
57 South Ph ila to Fern Rock Trans Cent 

64 Parkside to Pier 70 vta Washington 
7 Strawbe rry Man sion to Pier 70 

G South Phila to Overbrook & l ankana u 
Delaware Ave Ught Rall 

Transit Une Subtotal 

Market-Frankford Une Rail Stations 

Girard Station 

Spr ing Gard e n Stati on 

2nd Stree t Station 
5th Street Stati o n 

8th Street Station 
11th Street Station 
13th Street Station 
15th Street Station 

Market Frankford line Station Subtotal 

Broad Street Subway Stations 

Chinatown Station 
8th & Market Streets Station 
Spr ing Garde n Statio n 

Broad-Rldlle Spur Station Subtotal 

PATCO Speedllne Stations 

15-16th & Locust Streets Station 
12-Bth & Locust Street s Statio n 
9-lOth & Loc.ust Stree ts Station 
8th & Ma rket Stree ts Station 

PATCO Station Subtotal 

All Area Rail Station Totals 

·otal Transit Line and Rail Station Ridership 

Counted Scenario 1 
Ridership Ridership 

2,900 
13,400 

8,700 
4,300 

15,700 
5,500 

11,500 
3,200 
8,700 
4,600 

10,800 
S,400 
4,900 

13,500 

113,100 

3,600 
2,700 

2,600 
4,000 
9,800 
9,000 

5,100 
29, 100 

65,900 

200 
3,000 
7,400 

10,600 

6,600 
1,700 
1,600 
S,700 

15,600 

92,100 

2115,200 

3,200 
14,700 
9,200 

6,000 
18,300 

6,000 
12,900 
3,800 

10,300 
S,300 

11,900 
5,800 
5,400 

14,400 

127,200 

4,600 
5,100 

3,800 

5,300 
10 ,500 
9,900 

5,500 
31,600 

76,300 

300 
3 ,400 

9 ,000 

12,700 

6.900 
1,800 
1,600 
6,300 

16,600 

105,600 

232,800 

Current - 2040 Scenario 2 
Dlff. Pct. Ridership 

300 
1,300 

soo 
1,700 
2,600 

soo 
1,400 

600 
1,600 

700 

1,100 

400 
500 
900 

14,100 

1,000 
2,400 

1,200 

1,300 
700 

900 
400 

2,500 

10,400 

100 

400 
1,600 

2,100 

300 
100 

0 

600 

1,000 

13,500 

27,600 

10. 3% 
9.7% 

5.7% 

39.5% 

16.6% 
9. 1% 

12.2% 

18.8% 
18.4% 

15.2% 
10.2% 
7.4% 

10.2% 
6.7% 

U.5% 

27.8% 
88.9% 

46.2% 
32.5% 

7.1% 

10.0% 
7.8% 
8.6% 

15.8% 

50.0% 

13.3% 
21.6% 

19.8% 

4.5% 

5.9% 
0 .0% 

10.S% 

6.4% 

14.7" 

13.5% 

3,200 
14,700 
9,200 
5,900 

18,300 

6,000 
13,700 
3,800 

10,400 
5,300 

11,800 
5,700 
5,500 

14,400 

127,900 

4,600 
5, 100 

3,800 

5,300 
10,500 
9,900 
5,500 

31,600 

76,300 

300 
3,400 
9,000 

12,700 

6,900 
1,800 
1,600 
6,200 

16,500 

105,500 

233,400 

Table 4. 2040 Transit Ridership Forecast Results 

current - 2040 Scena~o 3 
Dlff. Pct. Ridership 

300 
1,300 

soo 
1,600 
2,600 

500 
2,200 

600 
1,700 

700 
1,000 

300 
600 
900 

14,IIXI 

1,000 
2,400 

1,200 

1, 300 
700 

900 
400 

2,500 

10.400 

100 

400 
1,600 

2,100 

300 
100 

0 

soo 
900 

13,400 

28,200 

10.3% 
9.7% 

5.7% 

37.2% 

16.6% 
9. 1% 

19. 1% 

18.8% 
19.5% 

15.2% 
9.3% 

5.6% 
12.2% 

6.7% 

13.1% 

27.8% 
88.9% 

46.2% 
32.5% 

7. 1% 

10.0% 
7.8% 
8.6% 

15.8% 

50.0% 

13.3% 
21.6% 

19.8% 

4.5% 

5.9% 
0.0% 

8.8% 

5.8% 

14.5% 

13.7% 

3,200 
14,800 

9,300 

6,200 
18,400 

6, 100 
13, 100 

3,900 
10,400 

S,S00 
12,400 

5,800 
5,500 

14,400 

129,000 

4,800 
5,300 

4,000 

5,500 
10,600 

9,900 
5,500 

31,800 

77,400 

300 
3,500 
9,200 

13,000 

6,900 
1,800 
1,600 
6,200 

16,500 

106,900 

235,900 

9 

Current - 2040 Scenario 4 

Dlff. Pct. Ridership 

300 
1,400 

600 
1,900 
2,700 

600 
1,600 

700 
1,700 

900 
1,600 

400 
600 
900 

15,900 

1,200 
2,600 

1,400 

1,500 
800 

900 
400 

2,700 

11,500 

100 

500 
1,800 

2,400 

300 
100 

0 

500 

900 

14,800 

30,700 

10 .3% 
10.4% 

6.9% 
44.2% 
17.2% 

10.9% 
13.9% 

21.9% 
19 .5% 

19 .6% 
14.8% 

7.4% 
12.2% 
6.7% 

14.1% 

33.3% 
96.3% 

53.8% 
37.5% 

8.2% 

10.0% 
7.8% 

9 .3% 

17.5% 

50.0% 
16.7% 
24.3% 

22.6% 

4.5% 
5.9% 
0.0% 

8.8% 

5.8% 

16.1% 

15.0% 

3,200 
14,800 

9,300 
6,100 

18,500 

6,100 
13,900 

3,900 
10,500 
5,500 

12,300 
5,800 
5,500 

14,500 

129,900 

4,800 
5,300 

4,000 

5,500 
10,600 
9,900 

5,500 
31,800 

77,400 

300 
3,500 

9 ,200 

13,000 

6,900 
1,800 
1,600 
6,200 

16,500 

106,900 

236,800 

Current - 2040 Scenario 5 
Dlff. Pct. Ridership 

300 
1,400 

600 
1,800 
2,800 

600 
2,400 

700 

1,800 

900 
1,500 

400 
600 

1,000 

16,800 

1,200 
2,600 

1,400 

1,500 
800 

900 

400 
2,700 

11,500 

100 

soo 
1,800 

2,400 

300 
100 

0 

soo 
900 

14,800 

31,600 

10. 3% 
10.4% 

6.9% 
41.9% 

17.8% 
10.9% 
20.9% 

21.9% 
20.7% 

19.6% 
13.9% 
7.4% 

12.2% 

7.4% 

14.9" 

33.3% 

96.3% 

53.8% 
37.5% 

8.2% 

10.0% 
7.8% 

9.3% 

17.5% 

50.0% 

16.7% 
24.3% 

22.6% 

4.5% 

5.9% 
0.0% 

8.8% 

5.8% 

16.1% 

15.4% 

3,200 
14,900 
9,400 

5,400 

18.400 
6,200 

12,900 

3,900 
9,800 
5,500 

12,300 
6,100 
5,500 

14,500 
6,400 

134,400 

4,500 
5,100 

3,400 
5,400 

10,500 

9,900 
5,500 

31,800 

76,100 

300 
3,400 

9,000 

12,700 

7,000 

1,800 
1,600 
6,300 

16,700 

105,500 

239,900 

current - 2040 Scena~o 6 
Dlff. Pct. Ridership 

300 
1,500 

700 
1,100 
2,700 

700 
1,400 

700 
1,100 

900 

1,500 

700 
600 

1,000 
6,400 

21,300 

900 
2,400 

800 

1, 400 
700 

900 

400 

2,700 

10.200 

100 

400 
1,600 

2,100 

400 
100 

0 

600 

1,100 

13,400 

34,700 

10.3% 
11.2% 

8.0% 
25.6% 
17.2% 

12.7% 
12.2% 

21.9% 
12.6% 

19.6% 
13.9% 
13.0% 
12.2% 

7.4% 

18.8% 

25.0% 
88.9% 

30.8% 
35.0% 

7. 1% 

10.0% 
7.8% 

9.3% 

15.5% 

50.0% 

13.3% 
21.6% 

19.8% 

6. 1% 
5.9% 
0.0% 

10.S% 

7.1% 

14.5% 

16.9" 

3,100 
14,600 

9, 100 
5,900 

18,300 

6,000 
13,700 

3,800 
10,400 

S,300 

11,900 
5,600 
5,400 

14,300 

U7,400 

4,600 
5,400 

3,900 
5,500 

10,600 

10,000 
5,500 

31,600 

77,100 

300 
3,500 
9,000 

12,IIXI 

7,000 

1,800 
1,700 
6,300 

16,800 

106,700 

234,100 

Current - 2040 
Dlff. Pct. 

200 
1,200 

400 
1,600 
2,600 

500 
2,200 

600 
1,700 

700 

1,100 

200 
500 
800 

14,300 

6.9% 
9.0% 

4.6% 
37.2% 

16.6% 
9 .1% 

19. 1% 

18.8% 
19.5% 

15.2% 
10.2% 
3.7% 

10.2% 
5.9% 

12.6% 

1,000 27.8% 
2,700 100.0% 

1,300 50.0% 

1,500 37. 5% 
800 8.2% 

1,000 11.1% 

400 7.8% 
2,500 8.6% 

11,200 17.0% 

100 

500 
1,600 

2,,200 

400 
100 
100 

600 

1,200 

14,600 

28,900 

50.0% 
16.7% 
21.6% 

31.8% 

6.1% 
5.9% 
6.3% 

10 .5% 

7.7% 

15.9% 

14.1% 



APPENDIX A | A-6       

Daily Highway Traffic Volume Results 
Average weekday t raffic volumes were evaluated along Columbus Boulevard, Interstate 95, and several o f 

their crossing streets. Like the transit forecasts, 2040 volumes for each of the six scenarios are compared to 

a current1 counted volume. A summary of the current and 2040 traffic volumes under each scenario is 

provided in Table 5. 

Daily traffic volumes vary significant ly along the length of Columbus Boulevard. The lowest volume 

in t he study area, 17,700 vehicles per day (vpd), occurs at the far southern end, just south of Pier 70. As one 

proceeds north, volumes steadily increase until Dickinson Street, where volumes reach 39,000 vpd. They 

remain in the mid- to upper 30,000 range unti l reaching the 1-95 northbound off-ramp. Between this ramp 

and Washington Avenue the daily volume is 46,100. This va lue increases to 51,200 north of Washington 

Avenue , and reaches 60,200 vpd between Washington Avenue and the 1-95 on- and off-ramps near the 

Dockside apartment building (commonly refe rred to as t he "slide-under" ramps). From this point north, 

volumes steadily decrease until one reaches Market Street, where 29,000 vpd are observed. At the northern 

end of t he study area, between Cal lowhill and Beach stree ts, daily volumes are in the low to mid-20,000 

range. 

Between Snyder Avenue and Reed Street, daily traffic volumes on Columbus Boulevard increase 

significantly under al l of the 2040 scenarios compared to the current counts, by between 5,300 and 16,800 

vpd. large increases also occur between Reed Street and Washington Avenue under the transportat ion 

alternatives that extend the 42 and 48 bus routes in mixed traffic , by between 7,900 and 11,400 vpd. The 

alternatives that provide a dedicated bus lane, or rail service exhibit much smal ler increases along this 

section of Columbus Bouleva rd, increasing by only 2,500 to 7,300 vpd. Sim ilar patterns hold between 

Washington Avenue and Dock Street, except that in some cases where a travel lane is removed from 

Columbus Bou leva rd, 2040 traffic volumes are lower than the current counted volumes. This is also the case 

north of Spring Garden Street. However, traffic volumes increase between Dock Street and Spring Garden 

Street under all scenarios with enhanced bus se rvice, by 2,000 to 5, 700 vpd. Scenario 5, which provides I ight 

rai l se rvice, sees lower volumes between Dock and Chestnu t stree ts and Ca llowhil l and Spring Garden 

streets, and only 500 to 700 additional vehicles per day between Chestnut and Race streets. 

Traffic volumes along 1-95 under the va rious 2040 scenarios are between 2.4 and 9.3 percent higher 

than current volumes, whi le individua l ramps are at most 700 vpd higher. Although Columbus Boulevard 

t raffic volumes vary considerably among the va rious scenarios, t he daily traffic volumes on the adjacent 1-95 

as well as the arterials that intersect with Columbus Bou levard, vary much less. Intersta te 95 volumes are at 

most 1,000 vehicles per day per direction d ifferent between the scenarios with the highest and lowest 

volume. Traffic volumes on intersecting arterials under the 2040 scenarios range from 400 vpd lower than 

current levels to 5,800 vpd higher. The largest increases tend to occur at Spring Garden and Lombard streets 

and at Oregon, Snyder, and Washington avenues. Large increases also occur on Lombard and South streets, 

although these streets do not have intersections with Columbus Boulevard. 
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A-7 | CONCEPT DEVELOPMENT FOR TRANSIT ON DELAWARE AVENUE 

Hifhw!y Factili!'( 

WSumbu.s Boulevard 

Sn .,.der Awe to Ple r 70Bl..,d 

Pie r 70 Blvd to Morris St 

Morrls St to Tasker St 
Taske r St to Dickinson St 
Dickinson St to Re@d St 

Reed Stto J..95off - ram p 

1-95 ctr- ramp toWashlr1gton A we 

Waslii ngt:on A.v@ to Cl-iris tian St 

Ctlrl stlan St to l-95Sllde Under ,amps 

1•95 slidll!!' undll!!'r ramps to 1•95 tJB o n•ramp 

1•95 Ort•ramp to Dock St 

Dock St toChestnutSt 
CtlestnutSt to Market St 
Marke t St to Racll! St 

Callowhfll St toSprlns Garden St 
Spri nB Garden St t o Frankfo rd AtJe­

Frankford A"'II!!' t o &each St 

lntel'$Wte 9S Ramps 

SBO n-R.ampat MorrfsSt. 

NB or-f .. ram p n@ar Washington A1,1e 

SB Slrde Under Of f- ramp 
tJe Sllde Under Ol'l-ramp-
NB O n .. ram p at Lombard Cird I!' 

l ntetstate 9S Mal,11Ine 

NB Walt Wh1tman Brld i;:e to Oregon A we 

SB Or~on Avll! t o Wa lt Whitman Bricle@I 
S8 Slide Und@r ramps to Christian St 

NB Chrlst1an Stto Sllde Unde r ramps 

SB Cal low h i i l St to Rael! St 
SB Frankford Awe to ShaiCXa maxon St 

NB Frankford Ave to Shackama.1r:on St 

Oregon Ave from 4th St to 3rd St 

Sn vder Awl!!" from 2nd St to Front St 
Morris St from 4th St to Moyamt! nsi nit A w.!: 

Taske , St from Moyamens1ns A ... e to 2nd St 

Ta:;ker St hom 2nd to FrorrtSt 
Reed St from 4th St to 3rd St 
Reed St from 2nd St to F- ror1t St 

Washi ngton Ave from .Sth St to-4th St 

Washl ngto n Ave from 2nd Stto Front St 
Ctlrlstlan St from Sth St to 4th St 
Christian St from 2nd Stto Front S:t 
Balnb,rdge St from 4th to 3r"d St 

South St from 4th St to 3rd St 

Lombard Stfrorn 3rd St to 2nd St 
Plne St fro m .3rd St to 2nd St 

Spruce St from 3rd St to 2nd St 

Wal nut St ( rom 4th St to 3rd St 

Chestnut St f rnm 6t h St t o 5th 
t.;tarke t St from 7th St to 6th St 
Arch St fro m 4th St to 3rd St 
Race St from ?th St to 5th St 
Vi nil!" St from 5th St to 4th St 
Ca11owhfll St from 6th St to 5th St 
Sprl ns Gard e n St from 4t h St to .3rd St 

Girard A.,,e from 2nd to Front St 

COumed SC.Onario 1 
Volum. Vol um• 

17,700 
28,700 
29,600 
39,000 

37,200 
34,000 
<16, 100 
51,200 
60,200 
40,800 
32,500 
22,600 

21,100 
29,000 
20,400 
26,900 
20,400 

8.100 
9,500 

16,000 
8,100 
6,200 

49,900 

S0,500 
73,800 
62,200 
52,100 
72,900 
90,500 

15,700 
9,500 
3,000 
2,900 

4,500 
4-000 
4-200 

19,600 
21.700 
8.400 
8,000 

300 
8,500 
5,900 
4-700 
3,900 
4,700 
7,000 

Z0,600 
7,000 
8,400 
1,500 

31,200 
27,000 
15,800 

27,200 
44,100 
42,600 
50,700 
48,000 
41,900 

56,300 
57,SOO 

65, 300 
42,800 
35,700 
25, 100 
23,700 
33,300 
23,700 

3l,l00 
ll,800 

8,500 
10, lOO 
16,600 
8,400 
6,400 

53,600 
54,600 
79,700 
65,800 
5'1,900 
75,400 
92,700 

19, 100 
11,800 
3,300 
3, l!'.lO 
'1,600 
S,000 
S,000 

l3,000 
25,000 
9,300 
8,000 

300 
11,400 
8,800 
4,800 
4,100 
4,500 
7,800 

21,600 
9,900 

9,000 
1,700 

32,600 
32,500 
17,800 

Table 5. Daily Wghway Traffic Volume Forecasts 

cu,,.nt -2040 sc.nano 2 

Diff. Pet. Volumt 

9,500 
15,400 
13,000 
11,700 
10,800 

7,900 
10,200 

6,300 
5,100 

2,000 
3,200 
2,500 
2,600 
4,300 
3,300 
5,300 
2,400 

400 
700 
600 
300 
200 

3,700 

4,100 
5,900 
3,600 
2,800 
2,500 
2,200 

53.7% 
53.7l6 
43,!TJ<, 
30,o.; 
29,())6 

23.2% 
22.1,.; 

U .3l6 
8.5" 
4,9)6 

9 .8l6 
11.1,.; 
U ,3l6 
14,8l6 
16.2% 
19,7l6 
11.8l6 

4,!TJ<, 

7.4% 
3.8% 
3.7% 
3 .2:% 

7 .4% 

8 .1% 
8,006 

5 .8% 
5 ,4% 
3.4% 
2.4% 

3,400 21.7% 
2,300 24 ,2" 

300 10 ,())6 
300 10.3'<. 
100 l ,l% 

1,000 25.o.; 

800 ~·°"' 
3,400 17,3)6 
3,300 15.2% 

900 10.7% 
0 0 ,())6 
o o.o.; 

2,900 34,1% 
2,900 49,2:% 

100 2,1,.; 

200 5 .1% 
· 200 -4,3)6 
800 11.4% 

1,000 4 ,9)6 
2,900 41.4% 

600 7.1% 
200 13,3)6 

1,400 4.5'l<. 
5,500 20.4% 
2,000 U ,7l6 

23,500 
38,.900 
38,300 
45,000 

42,500 
36,500 
49,700 
S0,600 
57,500 
39,.900 
32,100 
24,600 
23,800 
31,300 
22,300 
23,100 
17,700 

8,400 
10,100 
15,700 
8,400 
6,400 

53,600 

54,.900 
80,400 
66,100 
54,700 
75,400 
93,100 

18,600 
10,200 
3,300 
3,000 

4AOO 
4,900 
4,500 

Zl,600 
25,000 
9,200 
7,600 

400 
ll,800 
10,700 
5,400 
4,300 
5,500 
7.500 

21,500 
9,300 
8,900 
1,800 

32,700 
31,000 
17,500 

c .... nt - Z040 sconano 3 
Diff. Pet. VOhll'IMI 

5,800 32.8% 
10,200 35.5% 

8,700 29.4% 
6,000 15.4% 
5,300 14.2% 
2,500 7 ,4% 
3,600 7.8% 
•600 •1,2:% 

-2,700 -4,5,.; 
. 900 •2,2:% 
•400 •l,2:% 

2,000 8 .8% 
2,700 ll,8l6 
2,300 7 ,9)6 
1,900 9 .3'<. 

·3,800 • 14. 1% 
· 2,700 · 13.2:% 

300 3.7% 
600 6 .3l6 

-300 -1,!TJ<, 
300 3.7% 
200 3.2:% 

3,700 
4,400 
6,600 
3,900 
2,600 
2,500 
2,600 

7.4% 

8 .7l6 
8.9% 
6 .3'<. 
5 ,())6 

3 .4% 
2.!TJ<, 

2,900 18,5,.; 
700 7 ,4% 
300 10 ,())6 
100 3.4% 

· 100 •l ,l% 

900 22.5" 
300 7 .1%. 

3,000 15,3)6 
3.300 15.2% 

800 9 .5" 
•400 •5 ,016 
100 33.3'<. 

4,300 S0.6% 
4,800 81.4% 

700 14,!TJ<, 

400 10 .3l6 
800 17,())6 
500 7 ,1,.; 

900 4.4% 
2,300 32.9% 

500 6 ,o.; 
300 20,())6 

1,500 4 .8% 
4,000 14.8% 
1,700 10,8l6 
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28.600 
45,500 
44,100 
52,100 

49,300 
43,100 

57,500 
59,200 
67,100 
44,100 
37,600 
26,400 
24,900 
34,700 
25,100 
33,800 
24,100 

8.700 
10,200 
16,600 
8,500 
6,500 

53,900 

54,900 
80,000 
66,100 
55,000 
75,600 

93r100 

19,100 

12,100 
3,300 
3,200 
4,600 
5,100 
5,100 

23,000 
25,100 
9,500 
8,000 

300 
12,000 

9,500 
4-700 
4,300 
4,800 
7,800 

21,600 
10,400 

9,000 
1,700 

32,800 
32,800 
17,900 

Curnnt - Z040 SC.nario 4 

Diff. Pct. Volume 

10,900 
16,800 
14,500 
13,100 
12,100 

9,100 

11,400 
8,000 
6,900 
3,300 
5,100 
3,800 
3,800 
5,700 
4,700 

6,900 
3,700 

600 
700 
600 
400 
300 

4,000 

4,400 
6,200 
3,900 
2,900 
2,700 
2,600 

6 L 6% 
58.5% 
49Jl% 
33.6% 
32.5% 
25..&% 

24.7% 
15.6% 
1L 5% 

8.1% 
15.7% 
16-8% 

18.0% 
19.7% 
2ill% 

lS.7% 
18.1% 

7_4% 

7.4% 
3-8% 
4_9% 

48% 

8.ll% 

8.7% 
8.4% 
6-3% 
5.6% 
3-7% 
2.9% 

3,400 2L 7% 
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Peak Hour Intersection Forecasts and Levels-of-Service 
To evaluate t he impacts the proposed scenarios wou ld have on automobile traffic, congestion, and delay 

along Columbus Bou levard, eight key intersections were ana lyzed. The analysis inc luded developing peak 

hour forecasts of individ ual intersection turning movements1 optimizing the signal timing plans, and 

calculating intersection delay per vehicle and the corresponding level of service for current conditions and 

each of the 2040 scenarios. While there does not tend to be a significant amount o f congestion along 

Columbus Boulevard during tradit ional peak hours, there are locations that present bottl enecks during 

weekends, game days at the Sports Complex, and other special events. These bott lenecks can resu lt in long 

queues that spi ll back to upstream intersect ions, affecting the ir operat ions as wel l. For t he purposes of this 

study, the key intersect ions were eva luated for the Friday af ternoon peak hour condit ion. This hour was 

chosen be cause it represents the condition with the greatest, regularly recurring congestion, while avoid ing 

the worst-case condit ions. The eight key intersections that were evaluated are: 

• Columbus Boulevard and Frankford Avenue, 

• Columbus Bou levard and Spring Garden Street, 

• Columbus Bou levard and Callowhill Street, 

• Columbus Bou levard and the 1-95 ''slide under" on- and off-ramps, 

• Columbus Boulevard and Washington Avenue, 

• Columbus Bou levard and the 1-95 northbound off-ramp near the Riverview Shopping Center, 

• Columbus Bou levard and Reed Street, and 

• Columbus Bou levard and Tasker Street. 

For each intersection, figures displaying the counted Friday afternoon peak hour turning volumes 

and 2040 turning movement forecasts for each scenario are provided in the Appendix. Also included on the 

figures is a graphic depicting the lane configuration of each approach to the intersection. The graphic shows 

the number of thru lanes, left- and right -turn pockets, and shared thru-and-right and thru-and-left lanes. 

Finally, the figure includes the average control-delay experienced by automobiles traveling through the 

intersection and the corresponding overall intersect ion level-of-service (LOS), as determined by the methods 

in the 2010 Highway Capacity Manual. 

Currently, the Columbus Bou levard intersections with the 1-95 slide-under ramps and Washington 

Avenue operate with level of service "E" during the Friday afternoon peak hour, wit h average vehicle delays 

of 65.6 and 57 .7 seconds, respectively. The Callow hill Street intersection operates with LOS A, and the Spring 

Garden Street intersect ion operates wi th LOSC. All of the other intersect ions currently operate with LOS B. 

Thus, most of the existing congestion along Columbus Bou levard originates at the Washington Avenue and 1-

95 sl ide-under ramps. 

In 2040, the 1-95 slide-under ramps intersection operates at LOS Funder all scenarios, except 

Scenario 3, where it operates at LOS E, with an average delay of 75.3 seconds. The delay for the other 

scenarios ranges from 76.1 to 104.1 seconds per vehicle, wi th the highest de lay occurring under Scenario 6. 

The Washington Avenue intersection opera tes at LOS Funder al l future year scenarios, with average delay 

ranging from74.9 to 194.6 seconds. Again, the lowest delay occurs under Scenario 3 and the highest occurs 

under Scenario 6. Inf act, for all eight intersect ions, the highest delay occurs under Scenario 6. 
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The Fra nkford Avenue intersect ion operates at LOS B under all six futu re year scenarios, while the 

Spring Garden Street and Callowhill Street intersections operates at LOS C and LOS A, respectively, under all 

2040 scenarios. The Columbus Boulevard and 1-95 northbound off-ramp intersection operates at either LOS 

B or LOS C in 2040, with average vehicle delays rang ing from 17.2 to 26.9 seconds. The Reed Street 

intersection operates with LOS Bor LOSCunder scenarios 2 thru 5, bu t with LOS DunderScenario 6, where 

the average delay per vehicle is 38.2 seconds. The Tasker Street intersection operates with LOS B under 

scenarios 2 t hru 5, and LOS C under Scenario 6. 

For all future year scenarios, the Washington Avenue and 1-95 slide-under ra mps intersections will 

cont inue to cause the most delay and congest ion along Columbus Bou leva rd. Some of this de lay cou ld be 

mitigated by providing dual left-turn lanes from Washington Avenue to nor thbound Co lumbus Boulevard 

and a dedicated r ight-turn lane from Columbus Boulevard to t he 1-95 sl ide-under on-ramp. Under such 

condit ions, the sl ide-under intersection wou ld operate at LOS E dur ing all six 2040 scenarios, with delays 

ranging from 73.3 to 79.1 seconds per vehicle, which is slightly higher than its current delay dur ing the 

Friday afternoon peak hour. Operat ions at the Washington Avenue intersect ion would only be significantly 

improved under Scenario 3, where delay wou ld average 52.3 seconds per vehicle. The other scenar ios 

wou ld still operate under LOS F, with Scenario 6 averaging 184.8 seconds per vehicle. 

CONCLUSION 
The Columbus Bou leva rd corridor could accommodate large increases in residential and/or commercial 

development withou t significant ly affecting vehicu lar de lay or congestion, provided some form o f enhanced 

transit service were provid ed. This service could entail the extension of existing bus routes, e ither in mixed 

t raffic or with a dedicated lane, o r a l ight ra il service serving the Bou levard with a connection to Center City 

Philadelphia. Although the light ra il service would attract t he highest number of additional transit riders, all 

of these alternatives would result in similar operations at most o f the key intersections along Columbus 

Boulevard under scenarios 2 thru 5. These scenarios include 12,800 more jobs and from 14,000 to 21 ,200 

more residents than current ly exist along the waterfront. 

Scenario 6 wou ld have the greatest potent ial to increase delay and congestion for traff ic on 

Columbus Bou leva rd . This scenario includes an add it ional 20,000 jobs and 14,000 residents along the 

waterfront compared to cu rrent levels and the conversion of one thru lane per direct ion on Columbus 

Bou levard into a ded ica ted bus only lane. 

16 



B-1 | CONCEPT DEVELOPMENT FOR TRANSIT ON DELAWARE AVENUE 

APPENDIX B: LIGHT RAIL TRANSIT ON DELAWARE AVENUE MEETING #2 SUMMARY

d DE LAWARE VALLEY 

0.,.,~rpc 
PLANNING COMMISSION 

memorandum 

DATE: Friday , January 6, 2017 

TO: LRT on Delaware Avenue Stakeholders 

FROM: Betsy Mastaglio. DVRPC 

190 N INOEPENOEHCE MAU WEST 

8TH FLOOR 

PHILADELPHIA. PA 19106 ,1620 

P, 215-592 -1800 

, , 215 -592 ·9125 

SUBJECT: LRT on Delaware Avenue Stakeholder Meeting #2 Summary 

On Friday, October 21 11, 2016 LRT on Delaware Avenue stakeholders met at DVRPC's office to 
discuss light rai l service on Delaware Avenue as part of Trolley Modernization. The agenda was 
as fol lows: 

• Project overview 
o DVRPC's LRT on Delaware Avenue project overview, including needs and 

opportunities for the corridor, Betsy Mastaglio 
o PennDOT's Sector B project overview. Elaine Elbich 
o SEPTA's Route 15 service update. Dan Nemiroff 

• Breakout groups (4 facilitated groups) to discuss: 
o Preferred Alignment 
o Stations 
o Termini 
o Connection to MFL 

• Report Back/Oosing 

Prevailing theme of breakout sessions and reporting back: There's an immediate need to 
increase transit effectiveness along Delaware Avenue in order to catalyze development that 
supports a multimodal waterfront vision. \Mth the details of SEPT A's modem trolley vehide fieet 
yet unknown. initial short term Improvements that improve bus frequency. and accessibility via 
transfer options, can work toward making transit more competitive with auto use for existing land 
uses and pending development. Additional transit Investments can be Implemented 
Incrementally to meet the demand from new development along Delaware Avenue and 
increased ridership . Long term, the potential for 1-95 Sector B planning to minimize the gap 
between Center City and the waterfront and to transfer considerable auto and truck volumes 
from Delaware Avenue to 1-95 will allow for greater (more lmpactlul) opportunities to reimagine 
the Delaware Avenue right of way to support a multimodal waterfront vision. For transit, this 
might include, a dedicated right-of-way for bus or rail running on short headways and operating 
at longer spans of weekday and weekend hours should population and employment along 
Delaware Avenue meet recommended targets . 

I. Project Overview 

Introduction (DVRPC) 
The DVRPC project overview reviewed the nature of the study to examine the possibility of near­
term light rail options along the Delaware Avenue corridor. A light rail extension of the Route 15 
trolley (more exclusive right-of-way; less frequent stops; more frequent headways) could provide 
more convenient transit service between the Frankford loop to the north, and to the south, with a 
terminus in the vicinity of Pier 70 or Columbus Commons. Currently, SEPTA's Route 25 bus 
serves this area between Front Street and the Delaware River. 

1-95 (PennDOT) 
Sector B of the 1-95 reconstruction project extends from roughly Race Street to Broad Street. 
Priorities for Sector B will include waterfront connectivity and reconfiguration of confusing ramps 
(i.e . ramps in the Stadium area). The reconstruction of Sector B presents opportunities lo rethink 
the placement and configuration of interchanges and pedestrian connections, as well as new 
opportunities for trails, better bike and pedestrian facilities, and green infrastructure. 

The width of 1-95 in Sector B is approximately 200' in this section ; Columbus Boulevard runs 
alongside at a width of about 100'. There is already some consideration among the project team 
of creating Columbus Boulevard "express lanes" inside the current 1-95 footprint, to relocate 
through-traffic on Columbus Boulevard to 1-95 with the aim of making Delaware Avenue more 
multimodal. Community outreach will be a critical component of PennDOT's 1-95 project. 

Route 15 (SEPTA) 
In the northern section of the Delaware Avenue LRT study area, SEPTA operated trolley service 
from 63'" and Girard to the Richmond Street - Westmoreland Loop. Service between Girard and 
Richmond Street is temporarily on bus subst~ution during 1-95 reconstruction and the trolley 
currently turns around at the Frankford loop. Service runs approximately every 9 minutes during 
peak times and every 15-20 minutes during nonpeak and weekend hours. When service 
resumes to Richmond Street, stops will likely be consolidated to Cumberland Street, Lehigh 
Avenue, and Cambria Street. Service along Richmond Street is much lower than on Girard 
Avenue and therefore probably will not require each run of the Route 15 to continue to 
Westmoreland loop. 

Freight integration (DVRPC) 
Many past studies have emphasized a median alignment which is on active Conrail track from 
approximately Lombard Street to points south. Frequency of freight rail traffic increases to the 
south near Pier 70 and then is significantly busy near Oregon Avenue where the Packer Avenue 
Marine Terminal is located. Freight activity proximate to the Packer Avenue Terminal is 
anticipated to increase due to planned expansion at the Southport terminal and following the 
dredging of the Delaware River. 

Passenger and freight rail sharing south of Lombard Street would require negotiations and use 
restrictions between the Port Authority of Philadelphia , Conrail , the Philadelphia Beltline 
Railroad, SEPTA, DRWC, and the City of Philadelphia. Due to the significant time that 
negotiations, design, and construction could require , and the emphasis on a short-term planning 
horizon, the DVRPC project team recommended considering three potential transit alignments 
that would limit any complex negotiations with Conrail or interplay with FRA regulations. 
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Suggested LRT alignments for break out groups (DVRPC) 
• Side - Mixed traffic 
• Side - Exclusive transit lane 
• East Side bi-directional exclusive transit lane 

Needs and opportunities of suggested LRT alignment and impacts to other modes 
(DVRPC) 

Auto: The side mixed traffic alternative would maintain the same level of service for auto travel . 
The two exclusive lane alternatives would require dedicating one lane of traffic in each direction 
to transit. 

Bicycle and Pedestrians: Both curbside alternatives would connect passengers directly to 
adjacent sidewalks similar to existing bus stops . The curbside alternatives would require some 
negotiation of cyclists navigating around boarding platforms. Because the east side bi-directional 
alternative would require extensively redistributing the right-of-way, it could conceivably separate 
transit facilities from both pedestrian and bicyclist facilities , reducing the number of conflict areas 
between modes . 

Transit: The side mixed traffic alternative would subject transit to the same delays experienced 
by cars , now and with any future increase, or decrease, in auto travel. The exclusive lane 
alternatives would realize running time savings from the elimination of auto congestion and 
shield that savings from any possible future capacity issues. 

Freight: Freight rail sidings cross the east, northbound travel lanes of Delaware Avenue.' The 
curbside alternatives would bear the coordination and potential conflict of crossing those tracks 
in the northbound direction . The east side, bi-directional alternative would have both directions 
crossing the freight rail sidings. 

Land Use Access: Exclusive lane alternatives would reduce vehicular access to driveways on 
the east side of the corridor. Each alternative could reduce on-street parking. 

Complexity: The cost and complexity of coordination and design increase with the level of 
interventions-side mixed ► side exclusive ► east side bi-directional. 

II. Breakout groups 

Breakout groups came virtually to unanimous agreement on some aspects of LRT on Delaware 
Avenue, while reactions to some aspects varied, leaving them unresolved. 

Breakout groups agreed that: 
• The Waterfront Vision depends upon high quality bicycle, pedestrian and transit access 

along Delaware Avenue. 
• Due to the perceived immediacy of development activity along Delaware Avenue, and the 

longer planning horizon of trolley modernization and 1-95 reconstruction , there are two 
logical planning horizons for making Delaware Avenue more multimodal-friendly: within 
the next 10 years and within the next 15 to 40 years. 

1 In addit ion to the frequent rail sidings on !he northbound travel lanes, !here are three west-side/southbound sidings south of 
:tv[orris. StreeL 
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• A strong connection between Center City and the waterfront needs to exist at Market 
Street. 

Breakout groups left unresolved, or disagreed on : 
• The alignment and need for a dedicated right-of-way 
• Service termini 
• Station spacing and locations 
• Project phasing 
• Single- or double-ended LRT vehicles 
• How and where to connect to the MFL 

The following is a summary of the four breakout groups ' discussions. For an individualized 
summary of each group, see Delaware Avenue 10_21 Breakout Group Summary, pages 8-9. 

Goals: When asked to rate the following statements in accordance with their vision for the 
corridor, stakeholder groups largely agreed to the following priority: 

__ Urban Waterfront Destination: Delaware Avenue should be the front door to a stellar 

mixed use waterfront neighborhood with high quality bicycle, pedestrian, and transit access 
along it. Industrial uses, freight access, and vehicle throughput should be de-emphasized north 
of Washington Avenue. 
__ 2 __ A Delicate Balance: Delaware Avenue is an important mobi lity spine and economic 
engine because of its mobility for cars, prime location and access for industrial and freight uses, 
and se lect locations for riverside commercia l and recreational uses. 
_3_Mobi lity and Access: Delaware Avenue should provide vita l redundancy to 1-95, 
immediate access between 1-95 and a couple of key destinations along the corridor (ie . Pier 70 
and Penn's Landing), and secondary access to the sports complexes. 

Planning Year: Stakeholders discussed two different planning horizons: one near-term (2025 or 
sooner) and another that correlates to PennDOT's planning, design, and construction for 1-95 
(2035-2045) . 

Al ignment: Undecided: Each break out group chose a different alignment with one group 
planning so far out into the future that the alignment wasn 't discussed . 

Termin i and stations: Stakeholders named Frankford loop as the northern terminus. Groups 
identified a phasing for the southern terminus. A phased implementation might consider a short 
term southern terminus close to Penn 's Landing, a long term terminus in the vicinity of Pier 70 or 
Columbus Commons and an ultimate terminus at the Navy Yard or Stadium district. Groups 2 
and 3 discussed possible stations between termini. 
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Figure 1: Breakout Stations' Proposed Stations (Station locations in blue are agreed upon 
stations ; Groups 1 and 4 did not identify station locations) 

Grouo 2 Grouo 3 Notes 
Frankford Frankford Northern termini 
Spring Garden Spring Garden 

- Race Street 
Market Street Market Street Connection to Center City 
Spruce Spruce 
- South 
Christian Christian 
Reed Reed 1" Phase southern 

terminus 
Pier 70 Pier 70 2nd Phase southern 

terminus (option) 
Columbus Commons Columbus Commons 2nd Phase southern 

terminus (option) 
Navy Yard/Stadium District Navy Yard/Stadium District 3'0 Phase (ultimate) build 
(long term) (long term) out southern terminus 

Vehicle: Depending on the alignment, frequency of service , and physical limits at termini, 
vehicles could be single- or double-ended. Single-ended vehicles would require a significant 
footprint with (2) 9'-wide trolley lanes but would match the rest of the vehicle fleet and allow for 
multiple vehicles to run at once and have higher frequency of service. Double-ended vehicles 
would be unique to the fleet , and require longer headways but have a minimal footprint ((1) 9'­
wide trolley lane) along its route and at termini. 

Connections to the Market Frankford Line: Stakeholders see a connection to Market Street­
both to the MFL and to bus service-as a crltical link bridging Center City with the waterfront . 
While the Central Delaware Waterfront Vision and the proposed cap over 1-95 rely on a physical 
connection between Center City and the Waterfront over 1-95 between Chestnut and Walnut 
Streets, the transit connection between Center City and waterfront destinations is at Market 
Street. A stop at Market Street would connect to several bus transfers and to the Market­
Frankford line. 

Strategies for shortening the distance to 2'"' Street MFL station were identified through the use of 
stairs, ramps, and elevators. Break out groups sited this vertical transition both in the median of 
Delaware Avenue and connected to the ramps of Market and Chestnut Streets. One group 
considered the LRT vehicle ramping up from Delaware Avenue to an 1-95 cap between Market 
and Chestnut Streets that would allow the vehicle to veer west to align a stop above the 2nd 

Street MFL station. 

Just where this connection occurs will have a significant impact on the concentration of activity 
associated at the proposed stop, or transfer cente r. A station along the east side of Delaware 
Avenue concentrates activity along the waterfront and asks transfer passengers to walk two 
blocks plus 20 feet vertically to get up and over 1-95. This location might also suggest that some 
bus serv ice be extended east to the waterfront-essentially extending Center City directly to the 
waterfront. A station that is located proximate to the 2nd Street MFL station br ings passengers 
away from the waterfront. and a linear transit service , into Center City. A station in the Delaware 
Avenue median or above 1-95 concentrates activity in a third , neither immediately waterfront nor 
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Center City , location. This station and transfer location shou ld be considered not only for the 
engineering and operationa l possibilities, but also as an opportunity to transition between Center 
City and Delaware Avenue, and as a critical public space for human interaction . 

Ill. Opportunities (Reporting back) and next steps 

Opportunities: A number of trends are occurring along Delaware Avenue that impact the use of 
transit both now and in the future . To realize the vision for the waterfront, these trends can be 
harnessed to support high quality transit and multimodal access along the corridor. The following 
table outlines the trends, opportun ities, and possible strategies to support transportation 
alternatives for the waterfront vision. These trends- freight, vehicular traffic, coordination with 1-
95, waterfront development, and transit were discussed at the wrap up of Stakeholder Meeting 
#2 . The Opportunites and Strategies in the matrix address initial recommendations that can be 
included in the report that respond to the trends identified during the reporting back discussion. 
See Draft Opportunities Action Plan Matn"x, page 10. 

Next Steps: 
DVRPC will focus on the Opportunities Action Plan Matrix for stakeholders to initiate, or support, 
more convenient transit service along Delaware Avenue. Project next steps will focus on near­
term bus capital and operations improvements and next on targets for augmenting service, 
scaled appropriately, as population, employment, and public open space and programming grow 
with development. To address long term opportunities, DVRPC will develop illustrative 
alternatives for a reimagined Delaware Avenue that defines the right-of-way to go along with the 
more land use-focused Waterfront Vision. These future conceptual alternatives will include 
accommodation of multimodal facilities , likely in the form of a road diet, for Delaware Avenue that 
can inform planning for, and be realized alongside, 1-95 Sector B reconstruction . 

To conclude the project •, the DVRPC team wi ll complete the following tasks : 

Task 1: Convene Septa, PennDOT and DRWC stakeholders to brainstorm short- and medium­
term operationa l, capital, policy, and educational approaches to support more convenient transit 
service along Delaware Avenue starting with those identified in the Opportunities Action Plan 
Matrix, including : 

• Changes to bus service, including coordination with on-going DVRPC's South Philly 
Transportation Center project. 

• Developer, resident and employee education and policies that incentivize transit use. 
• Discuss how to incrementally phase strategies, including the possibility of direnting 

impact fees from developers towa rd transit. 
Deliverable: Electronic delivery of memo outlining strategies to be reviewed by full stakeholder 
list 
Winter 2017 

Task 2: Create illustrative alternatives (either through plans, sections or sketches) for long-term 
(post 1-95 reconstruction) Delaware Avenue waterfront vision that emphasizes multimodalism , 
likely in the form of a road diet. Suggestions for future coordination and planning analysis to 
support alternatives will be identified. 
Deliverable: Electronic delivery of alternatives to be reviewed by full stakeholder list 
Spring 2017 

Task 3: Prepare draft and final reports summarizing project process and recommendations. 

LRT on Delaware Avenue stakeholder Meeting #2 Summary 6 
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Deliverable: Draft and Final report publications 
Spring-Summer 2017 

*In response to the prevailing theme of stakeholders' concerns for the corridor expressed at the 
October 2016 meeting (see page 1), DVRPC will adapt the project tasks by replacing the 
modeling of future light rail ridership, with the identification of short and near term transit 
strategies and the conceptualization of a future Delaware Avenue right of way. For ridership, the 
report will refer to DVRPC's March 2015 Central Delaware Waterfront Strategic Modeling 
Results memorandum which examined bus in mixed traffic lanes, dedicated bus lanes, and 
dedicated light rail median lane under various land use scenarios as well as the modeling work 
DVRPC is conducting in support of the 1-95 Sector B planning. 

LRT on Delaware Avenue Stakeholder Meeting #2 SJmmary 
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DELAWARE AVENUE 10_21 BREAKOUT GROUP SUMMARY 

Group 1 Group 2 Group 3 Group 4 

Participants Matt Ga tes, DVRPC Amy Bemknopf, DVR PC Jesse Buerk, DVRPC Greg Krykewycz, DVRPC 
Chris Puchalsky, DVRPC Dan Nemiroff, SEPTA Jen Barr, SEPTA Carrie Sauer, DVRPC 

Betsy Mastag lio, DVRPC Trish Ellis, OTIS David Kant hor, PCPC Steve D'Antonio, SEPTA 
Byron Comati, SEPTA Fran Hanney, PennDOT Kyle Oszeyczik, AECOM (PennDOT 1-95 Sector B Elaine Elbich, PennDOT 
Michael Carroll, Streets consu ltant) Angie Dixon, oTIS 

Sara Patte rson, M B (Penn DOT cons.) Connie Bird, PWD(?) 
Ka ren Thompson, DRWC 

Repeating group theme(s) Physica lly and perceptually close connection to The group was interested in getting t ransit SEPTA felt strongly that it's premature to dismiss This group viewed this project and t imelines 
Center ci ty was a primary goa l of any t rans it service mixed into the corr idor to see how it would the median alternative. The Urban Waterfront t hrough t he lens of opportunities afforded by 1-95 
along Columbus Bou levard . 2"' street suggested as perform. As the new deve lopment occurs, Desti nation is the adopted vision and others reconstruction. Transit ideas focused on a 
the most important connection so as to not force adapt transit. probab ly shouldn' t be considered. One southern branch of the Route 15, connections 
northbound passengers out of d irection. suggestion wa s that a phased approach could w ith t he MFl at 2"• Street, and dedicated but 

work (to use the median alignment). Termini wil l ba lanced running way so project would bene fi t 

require loops, or doub le-ended vehicles could be waterfront development as well as existing S. 
used to el iminate t he need for loops. Phil ly neighborhoods. 

Planning horizon year 204S, or later Near- term 2025 2035 2035/ 2040 (linked with 195 timetable) 

Vis ion prefe rence 2,3,1 1,3,2 2, 3 (close 200) , 1 2, 1 (but context-appropria te/mu lt imodal), 3 
1. Mobilit y and Access Some discussion occurred on whether Urban Mobility and Access (1) for t he near-term 

2. Urban Waterfront Waterfront Destination or A Delicate Balance (2) vision. and A Delicate Balance (3) for the far-

Destination was the most important. Nobody thought Mobi lity term vision. 
3. A Delicate Ba lance and Access (1). 

Al ignment Undecided. A dedicated lane with connection to Mixed Traffic Al ignment because of the near- East Side Alignment, with the caveat that the Side exclusive, potent ial ly shared with continuing 
Center City was far more important to group t han term focus . median shou ld still be considered. For east side, bus service 
location within r.o. w. potential single track with double-sided cars. 

Stations Only discussed stop at Market Street. The following stops were picke d based on (N to S): Frankford Ave., Spring Garden St. , Race Not discussed 
ridersh ip and land uses: Spring Garden, St., Marke t St., Spruce St., South St., Between 
Market Street, Spruce/Dock Street, Christ ian, Washington & Christian Streets, Reed St., Mifflin 

and Reed Street. St. (entrance to Home Depot/Wal-Mart), Ikea 
entrance (Pier 70) 

Northern Term ini Fra nkford Loop Frankford loop Frankford Loop Frank ford I oop 

Southern Termini Pier 70 and possibly beyond to Navy Yard Pier 70 and possibly extended to the Navy Pier 70 - depends if you need a loop or use Not discussed; possible future extension to Navy 

Yard double-ended cars Yard 
Service, Operations and . Route 15 service splits at Gira rd and . Active lane control weekends and off- Not discussed in depth. Double-ended car Discussed only in general terms as a southerly 

connect ions to Route 15 Frankford with alte rnating service between peak between Pier 70 and Market option was suggested as a way to roll out in branch of Route 15 from Frankford loop. 

Richmond Street (north) and Delaware Street phases, for example Frankford to South St. as a 

Avenue (sou th). . Far-side stop at Christ ian so the first phase while freight/1-95 issues are be ing . Delaware Avenue service could alternate location is also serving Washington f igured out. Possibility of using 1-95 "bathtub" 

between service that swings west to 200 Avenue we ll was discussed, cou ld potentially al low for 

Street and service that stays on Delaware . Between Market/Dock/Spruce streets express service to stadiums? 

Avenue. determine if 2 or 3 stops are necessary . Delaware Avenue service could alternate by ridership demand 
between westbound along Gira rd Avenue . Potential capacity for single track 
and northbound along Richmond Street RO W between Market and Frankfo rd 

LRT on Delaware Avenue Stakeholder Meeting #2 SJmmery 
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DELAWARE AVENUE 10_21 BREAKOUT GROUP SUMMARY 

_ Gtr;>tn..ali\o_ ,&"' 

1 
.1 

J. 
,,,.,.. 
... l • . .,_. 

Connections lo MFL Connection at 2rld street was considered crucial. . Connections al Frankford Loop and Discussed connections al Frankford Loop, Spring Direct connectlon al Girard Station for non-Center 

Either. possibly Spring Garden Garden, and Markel Street . At Market, an City oriented trips. Focus on 2nd Street for Center . Passengers use a new pedestrian stair and elevator would likely be needed to gel City trips. Stairs and ramp at northw est corner of 

elevator in the Columbus median to access pedestrians from De l. Ave up to Market. Penns Landing bus loop are currently being rebui lt . 
the existing bridge with strong urban The area with in and surrounding the loop is 
design to shorten the perception of it being envisioned for infill redevelopment, w ith the 
super long. Se rvlce rema ins on Columbus. bus/ street loop becoming an urban street for that . LRT uses a ramp to access the existing development. This project will offer opportunit ies 

bridge alongside a new capped 1-95 section for new elevators and better oonnect ions wit h 

between Market and Che stnut (approx.) street leve l. In the meantime. the rebui lt sta irs and 

t hat physically connect Cente r city w ith the ramp w ill help. Discussion also focused on Markel 

waterfront. Street bus connections available at 2nd/Market . A flyover structure for LRT that would lie In rather than just the MFL connection . Fast, very 

to vertical circulation with the M FL frequent bus serv ice across (routes 17, 48, 33, 

platform at 2nd Street_ etc.) would provide excellent connectivity to 
coints west. 

Other top ics discussed . Some of th e connections at Market Street . Lots of discussion regarding t hat the . Th ere are potentia lly many The 195 project has the ability to take sil!Jl if ica nt 
required a single track, double-ended roadway currently is at capacity and opportunities that could open up from truck traffic off of Columbus/Delaware with t he 
vehicle, therefore any near-term interventions th e 1-95 Sector B project, but not much introduction of new southerly interchanges (at . Vehicular capacity along Columbus would need to be mixed traffic is known at th is t ime . Washington) . This w ill make t he waterfront vis ion 

Boulevard may be necessary during 1-95 . With the possibility of the new ramp . Jen suggested that a short-term more achievable. There w as also discuss ion on 

c:onstructlon for 1-95, there may be additional approach could include tweaking whether long-range traffic forecasts Sil!Jlificantly 

capacity for a dedicated transit ROW exist ing bus se rvice on Del, Ave, to he lp overstate corridor automobile travel in the future. 

inform long-term decisions wh ile Also, notes that Pier 38/ 40 is li kely to be 

building short-term momentum. For repurposed soon . 

exa mple, go to 10-15 minute headways, 
experiment wrth exclusive bus lane, etc . . Traffic issues at Wash ington Avenue 
need to be f igured out for that 
intersection to work w ith LRT. . Redirect ing some traffic to 1-95 seems to 
be a critical piece of maki ng this work. 

LRT on Deloworo Avenuo Stokohokfer MCJet1~ ~'1 summery 
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DRAFT OPPORTUNITIES ACTION PLAN

Condition (trend) Opportunity Near (2017 2027) or
Far (2027 2057)
Term Strategy

Strategies
Fr
ei
gh
t

Ra
il

Existing service and planned
expansions compete with
mobility of other modes and
development goals of the
Waterfront Vision, particularly
north of Pier 70 (between Snyder
Avenue and Tasker Street).

Define sufficient space and
operational limits for freight
rail to prosper, while not
impeding the realization of
the Waterfront Vision.

Set temporal restrictions for freight service, transit service, and/or turn lanes.
Limit, or preclude, industrial land uses north of Oregon Avenue by concentrating
industrial land uses to the south, closer to Packer Avenue Terminal.

Identify alternative rail rights of way in which Conrail can serve customers outside of
Delaware Avenue.
Designate a paper passenger rail right of way between Oregon Avenue and the Navy
Yard.

Ve
hi
cu
la
rT

ra
ffi
c

Existing lack of reliability
combined with proposed
waterfront development (.5
parking spots/residential unit)
and anticipated Center City
population growth suggest an
increase in vehicular volumes
along Delaware Avenue.

Provide reliable and safe
alternatives to driving to and
through the corridor, to
reduce auto delay and
improve reliability.

Optimize signal timing.
Introduce more traffic calming to slow vehicular traffic and improve conditions for
walking and bicycling.
Initiate active lane control strategies.
Prioritize implementation of high quality bicycle facilities such as physically separated
bicycle lanes, bike boxes, and bicycle parking.
Operate enhanced Route 25 bus service (greater frequency and stop consolidation)
between the Frankford loop and Columbus Commons (Ikea shopping center) with stops
for key destinations along the corridor, particularly at Market Street.
Improve physical and operational conditions for transfers, especially at perpendicular
corridors with high frequency service (Market, Chestnut, Walnut, and Snyder).
Encourage use of developer incentives that encourage the use of public transit.
Direct impact fees from developers to transit upgrades.
Experiment with signal timing, traffic calming, and intersection configurations that may
reduce auto delays.
Blanket the corridor with the highest quality bicycle facilities.

Promote and capitalize on impact fees that support near and long term transit options.
Support through traffic use of I 95, and local traffic on Delaware Avenue.

I9
5
Co

or
di
na

tio
n

Parallel routing (redundancy) of
I 95 Sector B and Delaware
Avenue creates a mutual
relationship for capacity, access,
and local vs through traffic.

Provide supplementary
vehicle capacity on Delaware
Avenue up to, and during, I 95
construction. Post
(re)construction, balance land
use and mobility goals
between the joint I
95/Delaware Avenue corridor.

Provide additional carrying capacity along Delaware Avenue during I 95 construction
through non auto modes (public transit and additional bicycle facilities).

Shift vehicular capacity from Delaware Avenue to I 95
Ameliorate the physical barrier of I 95 between Center City and the waterfront.
Change interchange locations that direct vehicular access between I 95 and Delaware
Avenue.
Incorporate I 95 program that aims for a dedicated transit right of way, protected
bicycle and pedestrian facilities, and reduced number of travel lanes along Columbus
Boulevard between Frankford Avenue and the Navy Yard.
Develop a long term cross section for Delaware Avenue in tandem with I 95 Sector B
planning.
Blueprint a service plan for transit operating in a dedicated right of way, with ADA
compliant platforms, a connection to Market Street, and stations.

Near

Far

Near

Far

Near

Far
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DRAFT OPPORTUNITIES ACTION PLAN

Condition (trend) Opportunity Near (2017 2027) or
Far (2027 2057)
Term Strategy

Strategies
W
at
er
fr
on

t
De

ve
lo
pm

en
t

Existing corridor character and
limited transit service supports
auto dependent development.

Provide immediate and future
alternatives to driving that
reduce auto dependence of
planned development.

Capitalize on developer incentives that have a revenue stream to dedicate toward
transit.
Support service and passenger amenities at stops.
Initiate enhanced connections to Market Street/Center City.

Work with Conrail to relocate freight rail customers that require rail north of Snyder
Avenue.
Implement signal and curbside strategies that support more reliable transit.
Blueprint a service plan for transit operating in a dedicated right of way, with ADA
compliant platforms, a connection to Market Street, and stations.

Tr
an

si
t

Existing land uses don’t support
demand for high quality transit
in SEPTA’s constrained capital
and operations budget.
However, without high quality
transit in place, current and
future development will be
forced to build auto dependent
developments that rely on car
ownership and operating private
shuttles.

Provide near term public
transit investment that’s more
competitive with auto travel
and could help catalyze
development that supports
the waterfront vision. Grow
transit service as ridership
increases and waterfront
development occurs.

Pilot enhanced Route 25 bus service between the Frankford loop and Columbus
Commons (Ikea shopping center) with stops for key destinations along the corridor.
Grow service and passenger amenities as ridership warrants.
Improve physical and operational conditions for transfers, especially at perpendicular
corridors with high frequency service (Market, Chestnut, Walnut, and Snyder).

Plan and initiate high quality transit service with connections to Market Street/Center
City.
Implement signal, on board, scheduling, and curbside strategies that support more
reliable transit.
Blueprint a service plan for transit operating in a dedicated right of way, with ADA
compliant platforms, a connection to Market Street, and high quality waterfront
stations.

Near

Far

Near

Far
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