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S.0  EXECUTIVE SUMMARY 
 
 
The Borough of Staten Island has experienced considerable growth over the last two 
decades.  Consequently, studies have been conducted to pinpoint the implications related 
to this growth and to determine the infrastructure improvements required to sustain the 
different communities across the island.  To this end, the North Shore of Staten Island has 
been consistently identified by many as an area requiring key infrastructure 
improvements that would allow for smart growth in the region.  Furthermore, transit 
improvements have been identified as critical to the successful development and 
sustainability of the North Shore communities.   
 
In an effort to further evaluate the implications of restoring transit services along the 
North Shore of Staten Island, the Office of the Staten Island Borough President (OSIBP), 
in cooperation with the Port Authority of New York and New Jersey (PANYNJ), has 
conducted a Study to examine the feasibility of restoring transit service along the North 
Shore of Staten Island. The primary objective of this Study is to evaluate the feasibility of 
reintroducing passenger transit services along a 5.1-mile Study corridor that follows the 
former route of the North Shore Railroad (NSRR) between Arlington and St. George 
within a Right-of-Way owned by the City of New York. 
 
The Study, led by URS, evaluated the technical feasibility of restoring a new transit 
service, assessed the potential demand for such service, estimated operating/maintenance 
and capital costs, and considered the potential effects on neighboring properties. 
 
This report summarizes the major findings of the Study and presents a set of 
recommendations regarding next steps for the implementation of the new transit service.  
The report is divided into the following five sections. 
 

1.0 Project Background and Description of the NSRR Right-of-Way 
2.0 Project Goals 
3.0 Description of the Project Alternatives, including Alignments, 

Technologies, Ridership Estimates, Station Locations, and Costs 
4.0 Evaluation of Alternatives 
5.0 Findings and Next Steps 

 
 
S.1 STUDY CORRIDOR 
 
 
The Study corridor included the historic NSRR and the neighborhoods immediately 
adjacent to the Right-of-Way.  This corridor is characterized by a relatively dense 
mixture of residential, commercial and industrial properties, often in close proximity to 
one another. The mix of housing types along the North Shore corridor includes: one- and 
two-family homes located throughout the corridor; large apartment buildings located 
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predominantly at the eastern terminus in St. George; and public housing complexes in 
Arlington, West Brighton and New Brighton. Richmond Terrace, the major east-west 
thoroughfare serving the northern portion of the island, is a two-lane arterial street that 
parallels the NSRR Right-of-Way throughout the Study corridor. Existing transit service 
within the Study corridor includes local and express bus routes running along Richmond 
Terrace and several adjacent streets. 
 
The NSRR Right-of-Way was previously used for transit and freight services. Within the 
Study limits, from the neighborhoods of Arlington to St. George, the Right-of-Way is 5.1 
miles long with widths from 25 feet to 200 feet. The Right-of-Way includes 
approximately 2.3 miles of grade-separated alignment (including 1.5 miles in an open-cut 
section and 0.8 miles on an elevated structure), and about 2.8 miles at grade. The eastern 
terminus is at the St. George ferry terminal. 
 
For the purposes of the study, the corridor was divided into six (6) distinct segments, as 
follows: 
 

1. Segment 1 – Arlington Area, from South Avenue to Union Avenue. 
2. Segment 2 – Mariners Harbor Area, from Union Avenue to Nicholas Avenue. 
3. Segment 3 – Port Richmond Area, Elevated Structure from Nicholas Avenue to 

the NYCDEP Water Pollution Control Facility. 
4. Segment 4 – Industrial Area, from the NYCDEP Water Pollution Control Facility 

to the Con Edison Lot near Bard Avenue. 
5. Segment 5 - Waterfront Area/Sailors Snug Harbor Area, from the Con Edison Lot 

to the US Gypsum plant. 
6. Segment 6 - St. George Area, from the US Gypsum plant to St. George ferry 

terminal. 
 
This segmentation of the corridor was primarily the result of the challenges and 
opportunities encountered in each of these areas. 
 
 
S.2 STUDY GOALS 
 
 
Setting the goals and objectives for this Study was the single most important step for the 
successful development of this project.  To this end, the URS team, in cooperation with 
the OSIBP and the PANYNJ, held public meetings and a series of coordination meetings 
with different agencies to determine the issues of utmost importance to Staten Islanders. 
Based on this approach, the project goals focused on developing a transit system that 
would run in its own Right-of-Way, separate from automobile traffic, and would offer 
North Shore travelers an efficient, time-saving transportation option.  More specifically, 
the desirable transit system would support regional smart growth objectives and provide 
substantial benefits to the affected North Shore communities. 
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With these goals in mind, a feasible transit service would provide access to and from 
centers of housing, employment, commerce, and recreation. Similarly, the new transit 
service would improve travel times to and from locations within Staten Island and travel 
times to and from Manhattan via ferry and express bus service. New stations would also 
contribute to an enhanced, pedestrian friendly environment that increases access to the 
waterfront and to the North Shore’s emerging centers of development.  The results of this 
goal-setting process are summarized in Table S-1 below. 
 

Table S-1:  Project Goals 
 

Decrease travel times along Staten Island’s North Shore 

Reduce travel costs for residents and other travelers 

Represent a reasonable investment for project sponsors and system operators 

Improve connectivity to/from Staten Island 

Improve access to major North Shore activity centers 

Improve traffic and air quality conditions in the corridor 

Promote pedestrian friendly environment 

Support redevelopment potential of North Shore Communities 

Have a positive effect on property values and community amenities 
Must not preclude shorefront development and recreational opportunities 

  Source: URS, 2003 
 
 
S.3 ALTERNATIVES 
 
 
In an effort to avoid the evaluation of alternatives that can be qualified as infeasible, 
given the study goals outlined above, the URS team in cooperation with the OSIBP and 
the PANYNJ performed a pre-screening of potential alternatives early in the study. This 
pre-screening exercise, which is known as a fatal flaw analysis, focused on the evaluation 
of potential alternatives using the goals established for this Study. Normally, a universe 
of alternatives (i.e. monorail, maglev, commuter rail, personal rapid transit) could be 
evaluated as part of a Feasibility Study. In this instance, the outcome of fatal flaw 
analysis was the decision to focus on those alternatives that more closely met the 
requirements/goals set forth for this project.  This decision led to the selection of five (5) 
feasible alternatives. 
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The following five modal alternatives were evaluated to determine their suitability in 
meeting the goals established for the project: 
 

• Heavy Rail Transit (HRT) alternative 
• Light Rail (LRT) alternative 
• Diesel Multiple Unit (DMU) alternative 
• Streetcar alternative 
• Bus Rapid Transit (BRT) alternative 

 
For each alternative, the performance characteristics of the technology were applied to 
the physical constraints of the existing NSRR Right-of-Way. Preliminary travel demand 
estimates were refined to reflect conceptual operating scenarios and carefully selected 
station locations.  Station sites were selected based on their ability to serve potential 
passengers and to support appropriate future development, given the constraints or the 
characteristics of each location.  Conceptual operating plans, developed in coordination 
with preliminary ridership estimates, provided data for a comparison of alternative 
mobility benefits. For each alternative, capital and operating and maintenance (O&M) 
costs were developed, constrained by physical conditions in the corridor and data from a 
range of projects in the New York Metropolitan area and across the U.S. 
 
One of the primary objectives throughout the development of alternatives process was to 
ensure that an equal level of analysis was performed for each alternative under 
evaluation.  This objective was of utmost importance because both tangible and 
intangible measures were used in the evaluation process, as outlined below. 
 
 
S.4 EVALUATION 
 
 
The challenge during this phase of the study was to devise evaluation criteria that clearly 
met the requirements established for the project.  This challenge was met by basing these 
evaluation criteria on the goals established early in the Study.  Based on the Study goals, 
specific criteria were developed to evaluate the feasibility of implementing transit service 
along the NSRR Right-of-Way.  These criteria were grouped/divided into five distinct 
categories, as follows: 
 

 Ridership/Operations 
 Costs 
 Mobility/Connectivity 
 Impacts 
 Community Benefits 

 
Section 3 and Section 4 of this report discuss the criteria categories listed above in more 
detail. 
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Technical reports, developed by URS for each stage of Study development - the initial 
definition of alternatives, alignment and station site analyses, patronage forecasting, and 
cost estimations - and other documents collected as part of the Study provided data for 
the evaluation. Qualitative analyses of environmental impacts and community benefits 
were performed and became critical parts of the evaluation, as well.  
 
As expected, each of the alternatives studied would improve mobility in the North Shore 
area by reducing travel times to the Staten Island Ferry and increasing connectivity 
between destinations within Staten Island. Predicted travel times from Arlington to St. 
George are between 13 and 15 minutes, depending on the alternative.  These results 
confirmed the feasibility of each alternative under evaluation, specifically when 
compared to current travel times that could be as high as 30 to 40 minutes. 
 
The significant travel timesavings, described above, contributed to the projected 2015 
daily ridership ranging between 11,400 and 15,600. These ridership estimates confirmed 
the feasibility of the alternatives and also provided the basis for the development of 
operating and maintenance costs. Estimated total capital costs for the alternatives ranged 
from $347 million to $377 million, while yearly operations and maintenance costs are 
estimated at $5.2 million to $9.3 million. 
 
The following list includes the most notable projected impacts, some of which apply to 
all of the alternatives: 
 

 The 0.8 mile elevated structure through Port Richmond would have to be 
renovated or removed, involving soils testing and remediation for any detected 
hazardous materials. Temporary construction easements may be required to allow 
work crews to access the elevated structure. The renovation or demolition of the 
structure may cause noise impacts, which might be significant enough to require 
mitigation. 

 About ¾-mile of the Right-of-Way near Sailors Snug Harbor would have to be 
rebuilt, involving new shoreline construction and associated environmental 
permitting.  

 New facilities would be constructed to serve the transit line: a park and ride lot at 
the west end of the corridor in Arlington, and a vehicle inspection, maintenance 
and storage facility at one of several possible locations, as detailed in Section 3.0 
of this report.  

 Any sites acquired for these facilities would likely involve extensive 
environmental remediation and permitting activities. 

 
A more detailed discussion of the impacts related to each alternative is included in 
Section 4.0 of this report. 
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S.5 FINDINGS 
 
 
With respect to the measures applied in the evaluation, each of the alternatives may be 
judged “feasible.” Several of the evaluation criteria produced positive results for each 
alternative without clearly favoring one alternative over the others. For instance, the 
reintroduction of transit services along the NSRR Right-of-Way would require extensive 
retrofitting of the existing facilities, including station areas, site preparation / clearing and 
grubbing, reconstruction of a major portion of the shoreline, retrofitting of an elevated 
structure, etc.  This effort, however, would be very similar for the implementation of any 
of the alternatives considered.  As a result, the capital investments required for the 
restoration of any transit alternative were found to be very similar and do not clearly 
favor one alternative over the others.  Similarly, ridership estimates and travel-time 
savings were also very similar and do not serve as a good differentiator among the 
alternatives. However, other evaluation criteria produce clear differences among the 
alternatives. To this end, the criteria related to operating and maintenance costs and 
community benefits provide distinguishing factors that clearly support the LRT and 
DMU alternatives. The criteria involving ridership and connectivity and accessibility 
appear to favor the BRT alternative. 
 
While all of the alternatives are comparable in terms of construction costs, LRT and 
DMU alternatives stand out as more cost effective with respect to operations and 
maintenance expenditures. The passenger capacity of two-car sets is appropriate given 
the expected demand, thus maximizing operating efficiencies. Single streetcars, by 
comparison, would have to run more frequently to carry the expected passenger volumes, 
pushing the limits of maintainable headways and resulting in higher operating costs. 
 
For the BRT alternative, selected bus lines could be routed to connect directly into and 
through the NSRR Right-of-Way, eliminating the need for riders to transfer from buses to 
the new system and thereby attracting a greater number of riders. BRT service could thus 
be customized to serve destinations outside the exclusive transit Right-of-Way.  
However, for the purposes of this study, a shuttle BRT alternative was evaluated to 
facilitate a fair comparison of the alternatives.  A drawback of the BRT alternative is the 
requirement of an impervious pavement surface throughout its length. This constraint 
would increase the land area and infrastructure required for stormwater treatment to 
approximately one acre of land for each mile of the proposed system, for a total of 
approximately 5 acres. 
 
A heavy rail system could be interlinked with existing Staten Island Railway South Shore 
service for more efficient intra-borough travel. However, operation of heavy rail would 
require construction of grade-separated crossings at four to six current at-grade 
intersections along the Right-of-Way. Higher operating costs and an intrusive presence 
along the shoreline would make heavy rail less desirable compared to other alternatives. 
 
In the end, given the project goals and evaluation criteria for this effort, the best suited 
alternative for the North Shore of Staten Island would be one that clearly provides the 
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most benefits for the minimum possible costs, including capital and 
operating/maintenance.  With this in mind, the LRT alternative appears to meet such 
requirements and is therefore considered as the best transit alternative for this region.  
This said, however, it is also important to note that other alternatives providing similar 
benefits, including the Streetcar and the BRT, may require further investigation in the 
future to confirm consistency of parameters used for future evaluations. 
 
Following on the work of this Feasibility Study, the next step in the project development 
process should be to conduct a more detailed Alternatives Analysis (AA). That work 
would serve two important purposes: First, it would allow the project sponsor to 
determine to a greater extent the costs and benefits of pursuing the project. Second, it 
would position the sponsor to enter the Federal Transit Administration (FTA) New Starts 
funding process.  If Federal funding were deemed necessary, a positive determination 
from the FTA would enable the project to enter the PE/EIS (Preliminary Engineering and 
Environmental Impact Statement) phase of development.  
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1.0 INTRODUCTION 
 
 
The Port Authority of New York and New Jersey (PANYNJ) has funded this Study, on 
behalf of the Office of the Staten Island Borough President (OSIBP), to evaluate the 
feasibility of introducing a new transit service along the NSRR Right-of-Way in Staten 
Island, New York. This report presents a description of the North Shore corridor, an 
outline of the Study goals, descriptions of the alternatives under consideration, the 
methodology governing the evaluation process, and a comparative evaluation of the 
alternatives.  Finally, findings are discussed and next steps are suggested for the 
successful continuation of project development. 
 
 
1.1 PROJECT BACKGROUND 
 
The Borough of Staten Island has experienced significant growth over the last decade, 
both in population and employment (see Table 1-1).  After a slight decline in the early 
1990’s, the labor force grew rapidly, with an overall figure that matched the steady 
growth of the Borough’s population throughout the decade. 
 

 
Table 1-1:  Staten Island Population and Labor Data 

 

Year Average Labor 
Force 

Change From 
1990 Base Population Change From 

1990 Base 

1990 169,300  380,564  

1991 165,800  387,948  

1992 163,200  395,643  

1993 164,600  402,590  

1994 167,300  406,208  

1995 165,200 -2.4% 409,600 7.6% 

1996 170,600  414,481  

1997 176,000  420,725  

1998 182,900  428,952  

1999 187,700  437,814  

2000 195,800 15.7% 443,728 16.6% 
Source: U.S. Census Data files, Compiled in 2003 
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Residents and employees of the North Shore region use public transportation more 
frequently than other Richmond County residents and they are increasingly dependent 
upon public transit to support their transportation needs.  For example, between 1990 and 
2000, there was an estimated 1.1% increase in public transportation use outside the North 
Shore area. During that same period transit ridership increased by 4.6% in the North 
Shore area (see Table 1-2). 
 
 

Table 1-2:  Labor Force and Transit Change 
 

Measure of Labor or Transit Use  North Shore Other S.I. 

1990 Labor Force 
1990 Public Transit  
1990 Transit Share 

44,704 
15,154 
33.9% 

129,244 
37,904 
29.3% 

2000 Labor Force 
2000 Public Transit 
2000 Transit Share 

47,466 
15,852 
33.4% 

143,679 
38,338 
26.7% 

1990-2000 Labor Change 
1990-2000 Public Transit Change 

6.2% 
4.6% 

11.2% 
1.1% 

       Source: U.S. Census Data files, Compiled in 2003 
 
 

Several previous planning studies have pointed to the need for improvement of public 
transportation in the northern sections of the Borough.  In 1995, the New York City 
Economic Development Corporation (NYCEDC) published a study of bicycle and 
pedestrian opportunities along the NSRR Right-of-Way. A 1995 Transit Needs 
Assessment Study for Staten Island, conducted by the MTA, outlined several short- and 
long-term strategies for improving transit service in the Borough.  Included among the 
strategies was a recommendation for the reintroduction of North Shore rail service upon 
further study. 
 
The Staten Island Overall Economic Development Program has consistently highlighted 
areas along the north and northwestern waterfront as prime candidates for commercial 
and residential redevelopment.  Sample projects include expansion of the Howland Hook 
Marine Terminal, reactivation of freight rail service along the Staten Island Railroad 
Arthur Kill lift bridge and development of an Arlington Yard Intermodal Facility.  
Several areas in the North Shore are designated as New York Empire State Development 
zones. This program utilizes tax credits and other incentives to attract private sector 
business investment.  One effect of these efforts to attract growth to the North Shore is an 
increased need for improved transit service. 
 
The Bay Street Master Plan, developed by the Staten Island Economic Development 
Corporation (SIEDC), supports the implementation of transportation improvements such 
as, expanded bus routes, bicycle and pedestrian paths, and the rezoning of underused 
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industrial sites to stimulate redevelopment in the North Shore. Other possible transit 
improvements under consideration include a West Shore Expressway Passenger Rail 
System. 
 
In addition to the greater transit use seen in northern Staten Island, there is a continuing 
dominance of trips to Manhattan.  Table 1-3, below, shows current and projected 
numbers of peak period trips originating in Staten Island with destinations in each of the 
five New York boroughs.  As shown in the table, the number of trips from Staten Island 
to Manhattan is expected to increase by approximately 8 percent between 2000 and 2015, 
while the number of trips with both origins and destinations in Staten Island is expected 
to increase by 24 percent (see section 3.3.1, Existing and Projected Travel Patterns). 
 
 

Table 1-3: Projected Growth of Daily Peak Period Trips  
Originating in Staten Island 

 

Staten Island to: Manhattan Queens Bronx Brooklyn Staten 
Island Total 

BPM 2000 AM 
Peak Period 25,903 259 75 1,269 24,527 52,033

BPM 2015 AM 
Peak Period 28,029 368 91 1,485 30,458 60,431

Growth between 
2000 and 2015 8.2% 42.1% 21.3% 17.0% 24.2% 16.1%

Source: URS, 2003 
 
 
 
1.2 DESCRIPTION OF THE NORTH SHORE CORRIDOR 
 
 
The Study area is characterized by a relatively dense mixture of residential, commercial 
and industrial properties, often in close proximity to one another. The mix of housing 
types along the North Shore corridor include one- and two-family homes located 
throughout the corridor, large apartment buildings located predominantly at the eastern 
end near St. George, and public housing complexes in Arlington, West Brighton and New 
Brighton. Existing transportation infrastructure includes the street network, pedestrian 
and bicycle facilities, and bus service. The NSRR Right-of-Way, once an active part of 
the infrastructure, is also described (see section 1.2.5, The North Shore Railroad Right-of-
Way). The following graphic, Figure 1-1, shows the North Shore study corridor. 
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Figure 1-1:  North Shore Study Corridor 
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1.2.1 Neighborhoods 
A mixture of land uses characterizes the North 
Shore.  Residential, office, commercial and 
industrial facilities are scattered along the corridor, 
with concentrations of industrial and port-related 
operations in Port Richmond and West Brighton. 
Some the North Shore properties have historic 
and/or cultural significance. 
 

In general, North Shore housing tends to be one- or 
two-family units, spaced closely with an average of 
six to eight units per acre. In several areas, especially 
at the western and eastern ends of the corridor, large 
apartment buildings predominate with residential 
densities ranging from 10 to 20 units per acre. Several 
of the apartments are public housing and significant 
numbers of North Shore residents may be categorized 
as low-income. Meanwhile, there are many locations 
in the area where redevelopment is already taking place. Vigorous housing construction 
continues in many infill sites in neighborhoods all along the North Shore. 
 
There are several vacant or underused buildings and parcels throughout the corridor that 
may be suitable for redevelopment, especially if access between these and other activity 
centers were made more convenient. 
 
1.2.2 Existing Street Network 
Richmond Terrace is a two lane arterial roadway that 
runs roughly parallel to the Kill Van Kull shoreline 
from Port Ivory in the west to St. George at the 
northeastern tip of Staten Island. Richmond Terrace is 
the only continuous east-west road within the Study 
corridor. Forest Avenue, roughly three quarters of a 
mile to the south, is the nearest comparable east-west 
thoroughfare. 
 
Richmond Terrace carries moderate to heavy traffic volumes consistent with its 
classification at the Level of Service C or D according to Highway Capacity Manual 
guidelines. A classification of Level of Service A represents the most favorable traffic 
conditions and a classification of Level of Service F represents the least favorable traffic 
conditions.  In addition, peak period travelers along Richmond Terrace experience delays 
at several intersections. 
 
Throughout the day, truck deliveries focused in the areas around Port Richmond and 
West Brighton periodically delay traffic. 
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At Jersey Street, near the northeastern end of the corridor, a new shoreline service road 
leads to ferry and stadium parking.  This access road helps to reduce congestion around 
the ferry terminal by giving commuters and special event traffic an alternate route. 
 
1.2.3 Pedestrian and Bicycle Facilities 
A fairly consistent grid pattern of local streets characterizes the corridor. The average 
block is between 150 and 200 feet in length with regular, north-south running streets 
crossing less regular east-west streets. The street pattern is relatively accessible to 
pedestrian and bicycle travel; however, the lack of east-west cross streets inhibits walking 
trips to some nearby destinations. 
 
Most streets have sidewalks and on-street parking, 
giving pedestrians a safe walking environment. 
However, sidewalks along Richmond Terrace are 
deteriorated in some locations and are relatively 
narrow and exposed, placing pedestrians and waiting 
passengers uncomfortably close to traffic. The lack 
of buffers between highway travel lanes and existing 
sidewalks contributes to this perceived and 
potentially dangerous condition.  
 
There is a lack of continuous pedestrian and bicycle pathways along Richmond Terrace.  
Within the Sailors Snug Harbor Cultural Center, there is an extensive network of paths, 
and along the waterfront adjacent to the Center, there is a half-mile path used by 
pedestrians and cyclists. At the eastern end of the corridor, between Jersey Street and the 
Staten Island ferry terminal, there is a continuous bicycle/walking trail along the 
shoreline and a wide, tree-lined sidewalk along Richmond Terrace. 
 
1.2.4 Existing Bus Service 
The MTA operates extensive bus service on Staten Island.  Existing bus service can be 
grouped into three categories—regular service, limited stop routes (during peak periods), 
and express routes to Manhattan. Regular service and limited stop routes in the Study 
area are largely oriented to St. George Terminal.  Existing MTA bus service is described 
below and was displayed in Figure 1-1, North Shore Study Corridor. 
 
• The S40/S90 bus route serves Richmond Terrace, between Howland Hook and the St. 

George ferry terminal.  In peak hours, the travel time is 28-29 minutes.  The limited-
stop S90 service, which is operated outbound in evening peak periods only, takes 20 
minutes, according to published timetables, to reach South Avenue from St. George.   

 
• The S44/94 operates between New Springville and the St. George ferry terminal, 

along Cary Avenue, Henderson Avenue, and Richmond Terrace.  It operates in the 
Study area between Morningstar Road and St. George. Between Port Richmond and 
the St. George terminal, peak-hour travel times on the S44 are 24-25 minutes.  The 
limited stop S94 operates outbound from St. George to Richmond Avenue in evening 
peak periods only.  Published travel time is 17 minutes. 
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• Within the Study Area, the S46/96 operates between Mariners Harbor and the St. 
George ferry terminal. Peak period travel times on the S46 between Mariners Harbor 
and the St. George terminal are 34-41 minutes.  Limited stop S96 buses are operated 
outbound only during the evening peak period with published travel time of 27 to 29 
minutes. 

 
• The S48/98 operates from Mariners Harbor to St. George ferry terminal along Forest 

Avenue.  For the S48, peak period travel times between Mariners Harbor (Holland 
Avenue/Richmond Terrace) and the St. George terminal are 38-40 minutes.  
Published peak period travel times on the limited stop S98 are 32-36 minutes. 

 
1.2.5 The North Shore Railroad Right-of-Way 
Historically, the NSRR included 15.3 miles of double track right-of-way from Cranford 
Junction, NJ, to St. George, Staten Island, and a 3.3-mile branch line south to Travis on 
Staten Island’s western shore.  The New York City Economic Development Corporation 
(NYCEDC) currently manages the Staten Island portion of the Right-of-Way.  The 
portion within the Study corridor is 5.1 miles in length, from South Avenue to the 
vicinity of the St. George ferry terminal. 
 
The Staten Island Rapid Transit Company and the Baltimore and Ohio Railroad started 
operating double-track freight and passenger services between Arlington Yard and the St. 
George ferry terminal beginning in 1890.  North Shore passenger service ended in 1953, 
and freight service ceased by 1989. In 1993, the City of New York acquired the Right-of-
Way. Funding was provided through the Intermodal Surface Transportation Efficiency 
Act (ISTEA), with the NYCEDC assuming jurisdiction and management responsibilities. 
The Arlington freight yard, at the western end of the Study area, is currently being 
reconstructed. The Travis spur, running south from the western end of the NSRR is to be 
reconstructed for freight service by 2005 according to a June 23, 2003, press releases 
issued by Office of the Mayor of the City of New York.  
 
Although the Right-of-Way remains an intact property throughout the Study corridor, its 
condition varies considerably, from adequate to extremely poor, depending upon the 
location. Significant portions of the Right-of-Way are washed out along the Kill Van Kull 
shoreline and elevated portions likely would need refurbishment to accommodate the new 
transit service. The width of the existing Right-of-Way varies throughout the corridor, 
from less than 30 feet to nearly 200 feet.  
 
The NSRR Right-of-Way is discussed further in terms of six segments. Each segment is 
unique and would require different design elements to accommodate the required 
improvements for the implementation of a new transit service. From west to east, existing 
conditions within these segments are described below. The proposed improvements to the 
Right-of-Way for each of these segments are outlined in Section 3.2.1 of this report. 
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1. West end of Study corridor:  South Avenue to Union 

Avenue (0.4 mile) 
In this area, the existing Right-of-Way is 
approximately 100 feet wide. It is generally at-grade 
or in an open-cut relative to the surrounding 
topography.  Given plans for the extension of freight 
operations as far east as Harbor Road, any new 
transit service would have to accommodate proposed 
freight operations in this area, running parallel to 
and separate from the new freight tracks to the south of the existing Right-of-Way. 

 
2. Open cut segment:  Union Avenue to Nicholas 

Avenue (1.1 miles) 
The Right-of-Way along this segment would be 
adequate for a double-track or two-lane transit 
service. Between Union Avenue and Morningstar 
Road, the average width of the Right-of-Way is 
approximately 100 feet; in areas near Nicholas 
Avenue, the average width of the Right-of-Way is 
roughly 50 feet. Former passenger stations within 
this segment are severely deteriorated, but the former track bed appears to be in 
reasonably good condition. 

 
3. Elevated segment:  between Nicholas Avenue and 

the New York City Department of Environmental 
Protection Water Pollution Control Facility (0.8 
mile) 
This entire segment is on an elevated structure.  
Reuse of the structure dependent upon the feasibility 
and cost of ensuring the structure is safe and 
accessible. Right-of-Way width throughout this 
segment is between 40 feet and 70 feet. 
 
The elevated structure is reinforced concrete with 
steel girders or concrete encased steel girders at 
street crossings.  Goodkind & O’Dea, Inc. evaluated 
in the bridges in December, 2000, and found the 
concrete and reinforcing to be in fair condition, but 
noted several areas of cracked or heavily spalled 
concrete due in part to fouled deck drainage systems. 
The bridge evaluation noted that the adjacent viaduct 
shows similar signs of distress, recommending an in-
depth inspection of the entire structure and a program of extensive repairs. 
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Before the structure can be designated adequate for 
future transit service, a complete load rating 
analysis must be conducted and the necessary 
improvements must be made to it. Station 
platforms, as well as stairways and other vertical 
circulation elements, would need to be completely 
reconstructed.  In addition, further analysis would 
be required to more accurately determine the cost 
of making elevated stations compliant with the 
Americans with Disabilities Act and National Fire Protection Association guidelines.  
For the purposes of this report, the costs of these items have been accounted for by 
including a contingency in the cost estimate. 

 
4. Industrial segment:  from the Water Pollution 

Control Facility to the Con Edison lot near Bard 
Avenue (1.0 mile) 
This segment of the Right-of-Way is characterized 
by industrial land uses that front directly on the Kill 
Van Kull shoreline. Based on preliminary mapping 
information, the Right-of-Way narrows to 
approximately 20 feet along much of the segment.  
Several of the neighboring businesses use the portion of the Right-of-Way between 
Alaska Street and Cadell Drydock for parking, equipment storage and some dumping. 
However, it appears that no new permanent structures have been built within the 
Right-of-Way. 
 
Title to a parcel adjacent to the Right-of-Way (the Blissenbach property, formerly a 
private marina) was acquired by the PANYNJ and transferred to the New York City 
Department of Parks and Recreation for preservation and public use. If the Right-of-
Way again becomes active, this property, as well as each of the industrial facilities in 
this area, would require continued access to sustain established activities. In this 
section of the alignment, four to six at-grade crossings would be necessary. 
 

5. Waterfront segment:  from Con Edison Lot near 
Bard Avenue to U.S. Gypsum Plant (1.0 mile) 
Close proximity to the Kill Van Kull waterfront 
characterizes this segment of the Right-of-Way. The 
existing Right-of-Way is approximately 25 feet wide 
in most places, with several areas of eroded 
shoreline, mostly in the area between Bard Avenue 
and Snug Harbor Road (roughly 1000 feet). The rail 
line here was originally built on a wood trestle that was back-filled later. The backfill 
has partially washed away, revealing a deteriorated wood retaining wall and timber 
piles.  
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6. St. George segment: from U.S. Gypsum Plant to the 

St. George Ferry Terminal (1.1 miles) 
This segment, which is located along the base of a 
retaining wall supporting Richmond Terrace, 
roughly parallels the shoreline and is separated from 
the water by a strip of park, a pedestrian path and a 
parking access road. The Right-of-Way width ranges 
from 30 to 50 feet throughout this segment. 

 
In the area between Jersey Street and St. Peters Place, 
an access road to parking for the ferry terminal and 
the Staten Island Yankees stadium occupies a portion 
of the Right-of-Way. Accommodation of future 
exclusive transit use of the Right-of-Way would 
require relocation of the roadway up to 20 feet to the 
north. 

 
Within a quarter mile of the ferry terminal, the Right-of-Way serves as a storage and 
staging area for Staten Island Rapid Transit Operating Authority (SIRTOA) special 
event service to the Yankees stadium. At the stadium, there is a high-level center 
platform station within the Right-of-Way designed to accommodate SIRTOA trains. 
One of the two intended stadium tracks has been built to support this operation. 

 
Beyond the stadium, the NSRR Right-of-Way leads 
to the St. George ferry terminal station platforms. 
Two existing center platforms, serviced by Tracks 
10, 11 and 12, were historically used by North Shore 
trains and would be available for future use. One 
track connects directly to the existing Staten Island 
Railway (SIRTOA). 
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2.0  PROJECT GOALS  
 
 
For the purposes of this Study, a feasible alternative is one that can achieve the goals 
defined during the initial stages of the Study.  People affected by the proposed 
transportation improvements in the North Shore Corridor include those traversing the 
area by bus, bicycle, or private vehicle, residents of North Shore neighborhoods and those 
who own businesses in the area.  Therefore, the goals must clearly address the issues and 
concerns these different constituents have regarding such improvements and begin to 
define improved travel conditions for Staten Island communities that could be 
implemented by a transit agency or other provider. 
 
 
2.1 PUBLIC INVOLVEMENT PROCESS 
 
 
As with any transportation improvement, the implementation of the proposed transit 
service would affect various constituencies, including the Staten Island Borough 
President’s Office, the City of New York, the New York City Economic Development 
Corporation, the Metropolitan Transportation Authority, other public agencies, private 
and public sector businesses and private citizens. The public involvement effort for this 
Study was organized so that it could respond to input from all of these entities.  
 
An initial public meeting was held in December 2002 to present the concept of the Study 
to citizens and local officials. Comments provided by attendees were noted, later serving 
as guidance for establishing Study goals and defining transit alternatives. Study findings 
were presented at a final public meeting held December 2003. 
 
 
2.2 DEVELOPMENT OF PROJECT GOALS 
 
 
The project goals were conceived as indicators of feasibility for a new transit system. A 
guiding principle was the desire to improve ease of travel in the North Shore section of 
Staten Island.  More specifically, the desired outcomes of constructing a new transit 
system in the NSRR Right-of-Way included decreased travel times through the Corridor, 
reduced travel costs in the Corridor, improved access to North Shore activity centers and 
increased connectivity between the North Shore and other destinations.  In addition, 
environmental impacts were to be kept to a minimum, a more pedestrian-friendly 
environment was to be promoted, and future policy goals, including smart growth, were 
to be supported.  Table 2-1, which follows, restates and summarizes the goals for the 
NSRR Right-of-Way Feasibility Study. 
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Table 2-1:  Project Goals 

 

Decrease travel times along Staten Island’s North Shore 

Reduce travel costs for residents and other travelers 

Represent a reasonable investment for project sponsors and system operators 

Improve connectivity to/from Staten Island 

Improve access to major North Shore activity centers 

Improve traffic and air quality conditions in the corridor 

Promote pedestrian friendly environments 

Support redevelopment potential of North Shore communities 

Have a positive effect on property values and community amenities 

Must not preclude shorefront development and recreational opportunities 
  Source: URS, 2003 
 
 
These Study goals served two purposes.  First, they provided a general basis for the 
development of different alternatives.  Much of the effort during this Study involved 
gathering data and structuring findings to address the issues implicit in the Project Goals.  
Second, the Study goals served as the main measures by which the alternatives were 
evaluated.  For each of the project goals, several criteria were developed for the purpose 
of comparing alternatives.  In Section 4.0, you will find the evaluation methodology and 
the results of applying the goals and related criteria to the alternatives.  
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3.0 DESCRIPTION OF ALTERNATIVES 
 
 
The physical characteristics of the NSRR Right-of-Way lend themselves to a range of 
possible transportation technologies. The goal of this Feasibility Study is to focus 
attention on the most appropriate technologies given the travel needs of prospective 
passengers. 
 
 
3.1 SUMMARY OF MODAL CHARACTERISTICS 
 
 
Detailed in this section are important features of each of the five transit modes considered 
during this Study. These features were used to inform the evaluation and comparison of 
alternatives.  
 
Table 3-1 shows the system operations, guideway and vehicle characteristics as well as 
projected costs for each alternative. In subsequent sections of this report, alignment 
constraints, patronage forecasting, station siting, project impacts and costs are discussed 
and compared in greater detail. 
 
3.1.1 Heavy Rail Alternative 
For the purposes of this Study, Heavy Rail is considered 
equivalent to the existing SIRTOA line. Alternatives 
developed using this technology assume Staten Island 
Rapid Transit Operating Authority rolling stock, track 
geometry and operations standards. In general, Heavy 
Rail provides high capacity passenger service and the 
ability to share the right-of-way with freight traffic. 
Trains run on exclusive right-of-way with no at-grade crossings. 
 
3.1.2 Light Rail (LRT) Alternative 
LRT systems provide moderate to high passenger 
capacity and employ overhead catenary-powered 
vehicles. LRT is a flexible technology that is appropriate 
for alignments where the type of right-of-way varies, 
from exclusive to street-running. Local LRT systems in 
the region include NJ TRANSIT’s Hudson-Bergen and 
Newark City Subway lines. 
 
3.1.3 Diesel Multiple Unit (DMU) Alternative 
DMU technology is similar to LRT in terms of scale and 
passenger capacity. The significant difference is that 
DMUs require no overhead catenary power; instead, 
they rely on diesel fuel or diesel/electric motors. DMU 
vehicles are being used in Europe and in the new NJ 
TRANSIT Southern New Jersey line. 
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3.1.4 Streetcar Alternative 
Streetcar technology is appropriate for moderate 
passenger volumes and frequent stops. It is normally 
street-running but may be used in an exclusive or semi-
exclusive right-of-way. More able to negotiate steep 
grades and tighter curves than other steel-wheeled 
technologies, Streetcar systems can be constructed 
within built-up urban areas of various densities.  SEPTA 
in Philadelphia operates various streetcar lines and 
several similar systems, existing and new, are in service 
throughout the U.S. 
 
3.1.5 Bus Rapid Transit (BRT) Alternative 
BRT combines the flexibility of conventional buses with 
the efficiency of an exclusive guideway system. 
Passenger capacity is higher for BRT than for 
conventional bus systems because buses may run more 
frequently and at higher speeds with an exclusive right-
of-way. The exclusive segments of a right-of-way may 
serve as trunk lines for a variety of route endpoints. 
Several BRT-like systems operate in North America, 
including Pittsburgh, Houston, Orlando, Miami Dade 
County and most extensively in Ottawa, Canada. 
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Table 3-1:  Characteristics of the Alternatives 
 

Characteristic Heavy Rail Light Rail Transit (LRT) Diesel Multiple Units (DMU)  Streetcar Bus Rapid Transit (BRT) 

System Operations      
Projected daily boardings 11,400* 13,600 13,600 13,600 15,600 

Vehicle Capacity 175 persons per vehicle (service 
planning maximum).  74 seats* 

Design load: up to 192 persons per 
married pair  
(includes 72 seated) 

184 persons per two-car vehicle (90 
seated) 

Design load: up to 154 persons per 
vehicle (40 seated) 

110 persons per articulated vehicle (65 
seated) 

Vehicles per set 3 2 articulated vehicles 2 articulated vehicles 1 1 
Peak Headway 15 minutes 12 minutes 12 minutes 4.5 minutes 3.5 minutes 
Travel Time (Arlington to St. George) 13 minutes 13 minutes 13.5 minutes 15 minutes 13 minutes 
Peak number of vehicles 9 8 8 9 11 
Total vehicles (including spares) 11 9 9 11 13 
      
Guideway and Vehicle 
Characteristics      

Maximum grade 4.0% 7% (short sustained grade) 4% 4.5% 8% 

Minimum turning radius 750 ft. absolute (1000 ft. desirable) 82 ft (absolute min.) 120 ft.  60 ft 47 ft. min. (outside of bus); 400 ft. 
high-speed guideway. 

Signaling requirements Automatic Train Control (ATC) Automatic Train Control (ATC), cab 
signaling, or “line of sight” 

Automatic Train Control (ATC), cab 
signaling, or “line of sight” 

“line of sight” operation with 2-way 
radio communications 

“line of sight” operation with 2-way 
radio communications; possible 
“guiding” operation using magnetic, 
optical, or guide-wheel mechanisms 

Grade crossing criteria At-grade crossings prohibited At-grade crossings undesirable: 
protection required Undesirable: protection required Allowed: protection required Allowed: protection required 

Vehicle size and description 75 ft. long standard car 85-90 ft. long articulated cars with 70% 
“low-floor” area 80-100 ft. long articulated cars 66 ft. long, Skoda-style trolleycar Articulated 70 ft. buses 

Maximum attained speed (North Shore 
alignment conditions) 55 mph 55 mph  55 mph 30 mph 60 mph 

Traction power requirements 600 Volts DC via contact rail 750 volts, DC, nominal (via overhead 
contact system) Diesel or diesel-electric power 450 to 750 volts, DC (via overhead 

contact system) Diesel engines 

Acceleration/braking characteristics 3.0 mphps maximum (accel. & braking) 3 mphps acceleration; 4.5 mphps 
braking 2 mphps for accel. and braking 2.5 mphps for acceleration and braking Varies 

Vehicle clearance requirements From centerline and top of rail: 12.0 
feet vertical, 8.0 feet horizontal  

From centerline and top of rail: 16.5 
feet vertical, 8.0 feet horizontal 

From centerline and top of rail: 12.0 
feet vertical, 8.0 feet horizontal 

From centerline and top of rail: 16.5 
feet vertical, 8.0 feet horizontal 

From top of pavement: 12.0 feet 
vertical, 8.0 feet horizontal 

Station configuration 

300-foot high-level center platforms (16 
ft. wide desirable) or side (12 ft. wide 
desirable). Pedestrian crossings at-grade 
prohibited. 

200-foot low-level platform, (center 
16ft. wide min.) or side (12ft. wide 
min.). 

200-foot low-level platform, (center 
20ft. wide min.) or side (12ft. wide 
min.). Pedestrian crossing at-grade 
undesirable. 

200-foot low-level platform, center or 
side (10ft. wide min.). At-grade 
pedestrian crossings acceptable. 

200-foot low-level side or center 
platforms. Normally a separate 
loading/unloading lane is required 
distinct from the through-lane 

Configuration of maintenance facility Expand existing SIR Clifton Shops to 
accommodate North Shore vehicles.  

5 to 10 acre site adjacent to right-of-
way 

5 to 10 acre site adjacent to right-of-
way 

5 to 10 acre site adjacent to right-of-
way 

Facility requirements to be determined 
based on existing TA guidelines. 

      
Total Costs      
Total estimated capital cost 
(elevated structure renovated) $377 million $351 million $360 million $347 million $360 million 

Annual estimated O&M costs $9.06 million $5.62 million $5.19 million $7.54 million $9.33 million 
* The Heavy Rail Alternative has lower than expected ridership compared to the other alternatives due to its less frequent headway. Frequency of service and travel times are stronger predictors of ridership than vehicle capacity. 
Source: URS, 2003 
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3.2 ALIGNMENTS 
 
 
Although the transit alternatives represent a broad range of physical and operational 
features, they share many characteristics, including station locations and an alignment 
that varies slightly in a few locations. This section of the report describes the proposed 
alignment in terms of the six segments outlined previously in Section 1.2.4. Portions of 
the alignment would be configured differently to allow the best applications of the modal 
alternatives given differing existing conditions along the corridor. Following the 
description of transit alignments, there are brief discussions of possible sites for vehicle 
maintenance facilities and operational considerations associated with the St. George 
terminal. The Appendix contains plan views and typical sections for all segments of the 
alignment. 
 
3.2.1 Proposed Alignment 
Historic track charts from the Baltimore and Ohio System, which operated the North 
Shore passenger service until the 1950’s, indicate that two tracks were in operation 
between South Avenue and St. George.  Operating plans presume that the continuous 
two-track configuration of the railroad would be restored. For the BRT alternative, a 
continuous two-lane guideway configuration has been assumed. 
 
1. West end of Study corridor:  South Avenue to Union Avenue (0.4 mile) 
At the western end of the NSRR Right-of-Way, transit alternatives must not conflict with 
freight operations at the newly reconstructed Arlington Yard or in this segment of the 
Right-of-Way as far east as Harbor Road.  The preferred transit alignment in this area 
would occupy the southern edge of the NSRR Right-of-Way and the northern portion of 
the Roxbury Street Right-of-Way. Physically separating the new transit guideway from 
the freight tracks will enhance security for both systems, as well as overall safety of 
Arlington Yard workers and North Shore transit passengers.  
 
For the BRT alternative, ramps would likely be constructed between South Avenue and 
the alignment along Roxbury Street. The transit alignment would curve back towards the 
center of the NSRR Right-of-Way near Harbor Road where the freight tracks end.  
 
2. Open cut segment:  Union Avenue to Nicholas Avenue 
Double-track or two-lane transit service would be constructed along the center of the 
existing NSRR Right-of-Way throughout this segment. The Right-of-Way averages about 
100 feet wide in this segment, but much of that width is taken by the sloping 
embankment. It is anticipated that moderate earthwork would be required to adjust the 
embankment and establish proper operating clearances for vehicles. At passenger 
stations, additional earthwork would be required. 
 
3. Elevated segment: Nicholas Avenue to the Water Pollution Control Facility 
In this segment, there are two alignment options: an elevated option that uses the existing 
structure, and an at-grade option that assumes removal of the structure. The first would 
require some degree of structural retrofit to repair damage to the existing structure and to 
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assure the appropriate vehicle clearances. Furthermore, extensive improvements would 
be required at passenger stations. The second would require demolition and removal of 
the elevated structure, as well as grade crossing protection at all eight new at-grade street 
crossings.  It is important to note that crossings, such as Richmond Terrace would require 
additional analysis to determine the viability of an at-grade operation. 
 
4. Industrial segment: Water Pollution Control Facility to the Con Edison lot near Bard 
Avenue  
The most significant constraint in this area is that the new transit service must allow 
crossings of the Right-of-Way for access to public and established industrial facilities in 
this area. The Heavy Rail alternative would require grade separated crossings while at-
grade crossings would be acceptable for the other modes. Between four and six such 
crossings are anticipated. 
 
5. Waterfront segment: Con Edison lot near Bard Avenue to U.S. Gypsum (1.0 mile) 
In this area, near the Snug Harbor Cultural Center, there are two alignment alternatives: 
an upper alignment and a lower alignment. 
 
The lower alignment follows the historic railroad’s route along the shoreline; the upper 
alignment follows the shoulder of Richmond Terrace. The lower alignment would be 
shifted slightly to the south to accommodate a continuous pedestrian path and bulkhead 
improvement along the Kill Van Kull shoreline. To accommodate this alternative, the 
slope along the Snug Harbor area would have to be cut and retained. The upper alignment 
would place the transit guideway contiguous with and at the same elevation as Richmond 
Terrace. The upper alignment would require the slope described above to be filled and 
retained, and would also maintain a pedestrian pathway along the shoreline below. 
 
Only the Heavy Rail alternative was evaluated following the lower alignment through the 
Snug Harbor area because the lower alignment would isolate the exclusive Right-of-Way 
from the adjacent street.  The LRT, DMU, Streetcar, and BRT alternatives would utilize 
the upper alignment, creating opportunities for streetscape improvements and a 
pedestrian-friendly atmosphere. 
 
6. St. George segment: U.S. Gypsum to St. George Ferry Terminal (1.1 miles) 
In this segment, the transit alignment would run mainly along the base of the slope and 
retaining wall that separate Richmond Terrace from the shorefront area. A crossing of the 
alignment would be necessary at Jersey Street, where the western entrance to the Staten 
Island Yankees Stadium and ferry terminal parking is located. Constructing the transit-way 
near this crossing would involve re-grading the adjacent sloped parkland and realigning the 
existing parking access road and sidewalks. 
 
Near the ferry terminal, existing parking lots would be used as turn-around areas for the 
BRT alternative. For all modes except BRT, transit service would be designed to stay 
within the NSRR Right-of-Way, taking passengers directly to platforms 10, 11 and 12 at 
the St. George ferry terminal. 
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3.2.2  Vehicle Inspection, Maintenance and Storage Facility 
There are several possible locations for the vehicle inspection, maintenance and storage 
(VIMS) facility required by the transit alternatives. The VIMS facility for the Heavy Rail 
alternative could potentially be located in the existing Staten Island Railway (SIR) 
Clifton Maintenance Shops, in an expanded configuration to accommodate the North 
Shore fleet. The BRT alternative could potentially be located in the Castleton Avenue 
Depot. The LRT, DMU and Streetcar Alternatives would require from 5 to 10 acres of 
property, preferably located near the NSRR Right-of-Way and zoned for industrial or 
with neighboring industrial land uses.  Proposed Sites 1, 2 and 3 are viable VIMS facility 
sites for any of the alternatives.  These three sites are depicted on the plans in the 
Appendix. The five proposed sites are described below. 
 
Possible Heavy Rail Site: Clifton Shops 
The possible use of Staten Island Railway’s Clifton Shops for all modes except BRT was 
investigated.  Located 1.5 miles south of the St. George terminal, the current facility is 
used to capacity by SIR, and expansion may not be feasible due to railroad, roadway and 
utility infrastructure around the current facility. While heavy rail vehicles could access 
Clifton Shops and mix with the South Shore vehicle fleet (given expanded capacity), 
LRT, DMU and streetcar vehicles would require their own inspection and maintenance 
spaces.  Because of vehicle buff strength differences between SIR vehicles and the other 
modes, access to Clifton Shops would likely be restricted to nights, when SIR vehicles 
would not occupy the tracks between St. George and Clifton. Furthermore, use of this 
facility by the North Shore fleet would require non-revenue service movements of 1.5 
miles.  
 
Due to these constraints, the Clifton Shops site was considered feasible for only the 
Heavy Rail alternative. For cost estimating purposes, it was assumed that the facility 
would be expanded to accommodate the additional North Shore fleet. 
 
Possible BRT Site: Castleton Avenue Depot 
The use of the Castleton Avenue Depot was investigated for inspection and maintenance 
of BRT vehicles.  Its location in Port Richmond near the center of the North Shore 
alignment would be a desirable location for the proposed facilities because little non-
revenue operation would be needed to access this facility. 
 
Staten Island bus operations currently use all capacity at the Castleton Avenue Depot.  
Introduction of a new vehicle mode with its own inspection and maintenance equipment 
and activities would require an expanded site. Also, it is likely that a bus rapid transit 
vehicle fleet would be operated by contract rather than by Metropolitan Transportation 
Authority - New York City Transit. As use of the Castleton Avenue Depot by two 
operators would be unlikely, a separate facility for the BRT contract operator is 
anticipated.   
 
Proposed Site #1: South Avenue 
The first possible site is located at the western end of the Study area, west of South 
Avenue and south of the newly reconstructed Arlington Yard. A new VIMS facility 
would fit in with the adjacent rail yard and other neighboring industrial land uses. 
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Approximately 20 acres of vacant land exists in this area. However, some areas are 
known to contain wetlands and other parts may contain hazardous construction debris. 
Due to expansions of the Arlington freight yard, this site may be less attractive than sites 
further east along the North Shore. 
 
Proposed Site #2: Port Richmond 
Near Heberton Avenue and the Water Pollution Control facility, there is a lightly used 
industrial site of approximately 5 acres that could accommodate a compact VIMS 
facility. This site is directly adjacent to the existing elevated rail structure and the 
neighboring land is used predominantly by industry.  
 
Proposed Site #3: Marina 
East of the Water Pollution Control facility, there is a lightly used former industrial 
parcel adjacent to and south of the NSRR Right-of-Way that could accommodate a VISM 
facility. This site, apparently used in the past for dumping, is between 7 and 10 acres. 
Across the Right-of-Way to the north is the Blissenbach property, recently acquired by 
the Port Authority transferred to the New York City Department of Parks and Recreation. 
The property is intended for public waterfront access and preservation. An adjacent 
VIMS would require visual and noise buffering elements. The Appendix contains 
graphics showing the proposed locations of the VIMS facility. 
 
3.2.3 St. George Operations 
The St. George ferry terminal would be the eastern terminus for the new North Shore 
transit service. The terminal is presently operated by the New York City Department of 
Transportation as part of the Staten Island Ferry service to lower Manhattan.  Connected 
to the terminal is the SIR station for South Shore heavy rail service (SIRTOA).  Train 
platforms are at the same level as the ferry concourse, providing passengers a short walk 
on one level to reach the ferry.  The SIR station is comprised of twelve tracks serving six 
high-level platforms in a stub-end configuration.  
 
Use of Existing Platforms 
The existing track layout would allow all NSRR Right-of-Way modes except for BRT to 
access the three westernmost tracks (10, 11 and 12); access to the SIR South Shore 
alignment would be provided via a single-track connection that bypasses the St. George 
terminal. These platforms are sufficiently long (the platform at track 10 is approximately 
240 feet long, and the platform between tracks 11 and 12 is 230 feet long) to 
accommodate any of the proposed NSRR Right-of-Way vehicle technologies. For 
operation of LRT, DMU, or streetcar vehicles, track 10 would likely have to be 
disconnected from South Shore service due to lighter buff strength properties of these 
vehicles compared to SIR trains.   
 
The Heavy Rail alternative assumes high-floor SIRTOA vehicles that would be 
compatible with the existing platforms. The other alternatives assume low-floor vehicles 
that would require reconstruction of these existing platforms.  
 
Existing platform lengths could pose a constraint to running four-car trains. The elevation 
difference between the existing platform height and a typical low-floor height would need 
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to be bridged by ramping up to the existing SIR terminal concourse elevation. ADA-
compliant slopes would utilize 35 to 40 feet of platform length leaving approximately 
195-200 feet of usable platform length on Tracks 10, 11 and 12.  This length would be 
adequate to accommodate train lengths of three SIRTOA cars or two articulated LRT or 
DMU vehicles. 
 
Loop Configuration for Bus Rapid Transit 
All of the alternatives except for BRT can operate in a push-pull fashion (reversing 
direction simply by the operator changing ends of the vehicle) and would thus be able to 
utilize the existing tracks 10, 11 and 12 at St. George. The BRT mode would require a 
loop at the St. George terminal, aligned through part of the adjacent parking area. A 
station platform would be located along the loop, either adjacent to, or in the footprint of 
tracks 10, 11 and 12.  This information implies that a BRT service would require 
construction of platforms and a vehicle staging area in what is now a public parking lot. 
 
 
3.3 OPERATING SCENARIOS AND RIDERSHIP ESTIMATES 
 
 
The Feasibility Study presents a unique challenge in terms of travel demand forecasting. 
Projections must be accurate enough to provide a good basis for planning assumptions, 
but they must utilize simplified inputs due to cost considerations associated with 
collecting the necessary data.  The regional Best Practice transportation model (BPM) 
served as a basis for demand forecasting for the Study alternatives. Data from the BPM 
was combined with information specific to the Study area and the North Shore alignment 
to generate initial ridership estimates.  An iterative process was then used to balance 
frequency of service, vehicle type and capacity to meet forecasted peak period ridership.   
 
3.3.1 Existing and Projected Travel Patterns 
The BPM, which is maintained by the New York Metropolitan Transportation Council 
(NYMTC), serves as the basis for travel demand projections made for this Study. The 
model uses past trends to estimate future conditions. In this case, 2015 was chosen as the 
year for which projections would be made.  
 
Table 3-2 shows the numbers of current trips by public transportation originating in the 
corridor with destinations in Manhattan. Both peak period and total daily trips are shown. 
Current transit counts were added to the BPM so that a clearer picture of public 
transportation use could be obtained. This modified BPM served as the basis for ridership 
modeling, which provided a tool to approximate travel patterns along the North Shore 
section of Staten Island.   
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Table 3-2: Daily Transit Trips from Staten Island to Manhattan 
 

 2000 Passenger Counts 

 Daily AM 2hr Peak 
Period 

MTA Express Buses to Manhattan 32,224 13,042 

Buses to St. George  

North Shore Service 15,394 3,646 

Victory Boulevard Service 4,557 1,783 

Hylan/Richmond Road 9,796 1,114 

Father Capodanno 4,306 1,129 

Total St. George Buses 34,052 7,672 

Ferry Passengers  

Walk to Ferry 1,430 566 

Drive to Ferry 5,447 2,653 

Staten Island Railway 15,732 3,894 

Ferry Passengers (to Manhattan AM) 59,374 13,418 

Total Ferry Passengers to Manhattan 91,598 26,460 

Buses to Brooklyn  

S53 Clove 3,761 384 

S79 Mall/Hylan 3,489 420 

Total Brooklyn Buses 7,250 804 
    Source: URS, 2003 
 
 
Before the initial demand forecast, a calibration of the adjusted BPM was performed to 
double-check the modeling results. Overall, the year 2000 ridership counts matched the 
number of trips generated by the modified BPM to within four percent. The results 
generated for this Study are also consistent with prior analysis performed as part of 
previous studies for the Staten Island Expressway. 
 
3.3.2 Initial Modeling Assumptions 
Using the geometric characteristics of the NSRR Right-of-Way alignment and assumed 
station locations, a “baseline alignment” was created. Running time calculations were 
then performed for each of the technologies under consideration. These running times, 
along with assumed service frequencies, became inputs to the baseline model.  
 
A track alignment diagram from the former NSRR Right-of-Way was used to estimate 
the geometric constraints of the NSRR Right-of-Way such as curve radii and vertical 
grades. In several studies of existing transit systems, it has been found that passengers 
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will walk up to 0.5 mile to access transit stations. Therefore, it was assumed that stations 
should be spaced along the corridor at 0.5 to 1.0 mile intervals. Whereas the former 
NSRR had eleven passenger stops along the 5.1-mile line, the recommended operating 
plan assumed seven stops. 
 
Geometric constraints and station locations were then used to create speed profiles for the 
different alternatives. In effect, each alternative transit technology was theoretically run 
through the North Shore alignment using a computer model. This “train performance 
calculator” makes use of the performance characteristics of each mode to create a plot of 
vehicle speed versus location along the transit alignment.  
 
The above assumptions provided sufficient information about the operation of transit 
vehicles in the NSRR Right-of-Way to make use of the regional travel model and 
estimate the level of demand for future North Shore transit service. 
 
3.3.3 Ridership Estimates 
The ridership estimates were of utmost importance to the successful development of 
alternatives in this Study.  In general, these estimates provided critical travel demand 
information to determine the need for the new transit service.  More specifically, 
however, the travel demand forecasts allowed for the evaluation of ridership distribution 
and its relationship to the entire corridor under evaluation.  This facilitated conceptual 
design of the system and allowed for more direct evaluation of the costs and benefits of 
the proposed transit service. 
 
The baseline alternative used an 8-minute peak headway for LRT and a 15-minute 
headway for heavy rail.  (SIR South Shore service currently runs at 12 to 15 minutes in 
the peak period.) The 8-minute headway was considered a conservative assumption 
because it is near the upper limits of service frequency that would be expected along a 
corridor with the densities of the North Shore, but not so frequent as to overestimate 
passenger demand, given reasonable operating costs. The adjusted BPM model was 
coded for each of these two scenarios and the results were noted. Projecting to the year 
2015, the baseline alternative could be expected to attract some 3,100 riders during the 
peak two-hour period. Table 3-1, Characteristics of the Alternatives, identifies the peak 
headway adjustments for each mode of travel. These adjustments to the baseline model 
resulted in the following ridership projections for the peak period: 
 

Heavy Rail 2,600 riders 
LRT  3,100 riders 
DMU 3,100 riders 
Streetcar 3,100 riders 
BRT 3,600 riders 
 

During creation of the baseline model, it was found that the estimated ridership is heavily 
dependent upon transfers to the North Shore service from local bus lines. Projected 
boardings at the stations where transfers could be expected tended to be much larger than 
at stations which attracted only walk-up riders. Furthermore, transfers from buses 
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expanded the effective reach of the North Shore service into areas well to the south and 
west of proposed corridor stations. 
 
3.3.4 Operating Scenarios 
The initial run time calculations were combined with projected ridership figures to 
provide the basis for the design of operating scenarios for each alternative. The two 
ridership estimates, for heavy rail and LRT, were utilized to determine required system 
carrying capacity. The estimate for the LRT mode was also used as the target carrying 
capacity for the DMU, streetcar, and BRT modes.  
 
It was assumed that each alternative would provide enough service to accommodate 
estimated AM peak period ridership volumes efficiently.  Peak load factors (the 
maximum percentage of combined seating and standing space on a vehicle that is being 
used by passengers) are targeted to be close to, but not greater than, 100 percent. 
 
A cycle time (the time vehicles would take to complete a round trip) was developed for 
each mode by adding recovery time as well as time for the conductor to change ends at 
Arlington and St. George. Operations at the St. George terminal were modeled to 
determine what frequencies could be run for the four rail alternatives with the existing  
3-track/platform layout.  Also, existing platform lengths at St. George were assumed, 
which limited consist lengths of some modes. 
 
Service Span and Frequency 
Based on the cycle time, the number of vehicles in operation to maintain the required 
peak period frequency was calculated.  By adding a percentage for spare vehicles, a total 
vehicle requirement was determined. It was considered important to balance the need for 
relatively frequent off-peak service with the need to use equipment and personnel 
efficiently, and thus keep overall operating and maintenance costs low. 
 
It was assumed that the span of service for all alternatives would be available seven days 
per week, 18 hours weekdays and Saturdays and 12 hours on Sundays. The level of peak 
period service is ridership-based, that is, as frequent as needed to meet ridership forecasts 
or targets. However, a minimum headway of 15 minutes is used, to correspond with the 
Staten Island Ferry peak period frequency of 15 minutes. The level of off-peak service is 
presumed to be equivalent to other transit services operated by New York City Transit 
(NYCT). 
 
Fare Payment 
Similar to SIR, this analysis assumed that fare payment (using the NYCT Metrocard 
system) for all alternatives would occur only at St. George Station (entering the system 
westbound and exiting the system eastbound), and that travel between intermediate 
stations would be fare-free. This allows faster boarding, shorter stops at stations, and 
eliminates the need for conductors or other on–board fare payment/enforcement 
personnel.  For customer convenience, all stations would be outfitted with Metrocard 
vending machines, enabling patrons to purchase fares while waiting. 
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3.4 STATION SELECTION 
 
 
Siting and design of stations is an iterative process, involving the following factors. 
 

• Station footprint and accessibility to the site 
• Demand for service at the desired location (station boardings – estimated ridership) 
• Possibility for future improvements near the station 
• Intermodal connectivity 

 
The station footprint takes into account the minimum space requirements and guideway 
geometry, and limits where a station may be located.  The locations must be accessible to 
the largest possible number of passengers or as close as possible to the largest 
concentrations of trip origins and destinations. Future stations should be compatible with 
development the types around the station, and should not preclude opportunities for 
future development. 
 
In order to provide the maximum benefit to travelers through the North Shore corridor, 
the proposed transit system would be connected at several locations to existing bus 
service. Stations must be sited strategically to make transfers as efficient as possible. 
Combined as a system, they should provide access to the transit system for as many riders 
as possible. 
 
Station footprint and accessibility to the site 
Unique characteristics of each transit alternative, combined with physical conditions at 
individual station sites influence the station platform configuration (center platform vs. 
side platforms) and the vertical orientation of the station (grade-separated vs. at-grade). 
Table 3-3 shows a simplified range of site conditions along the North Shore corridor with 
corresponding station configurations. 
 

Table 3-3:  Station Configuration by Site Conditions 
 

Site Conditions Platform Configuration 
At-grade, walk-up station Center platform 
At-grade, end of line station Center platform; vertical circulation 

Station in depressed area, or “cut” Side platforms; vertical circulation; pedestrian 
bridge across guideway 

Elevated station Center platform; vertical circulation 
Source: URS, 2003 

 
 

All stations, regardless of configuration, were assumed to have similar sets of basic 
amenities to make the station sites functional, safe and attractive for patronage: canopies, 
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windscreens, passenger benches, lighting, utility service connections, landscaping, 
bicycle racks or lockers, route maps, signage, and Metrocard vending machines.   
 
Station design should facilitate passenger boarding.  Sidewalks and ramps should be 
constructed along logical paths to the station from the surrounding environment.  Where 
transfers from other modes to the new service are anticipated, the connections should be 
as short and as direct as possible.  Ramps, elevators and stairs should be provided in all 
reasonable locations, to the minimum specifications of the Americans With Disabilities 
Act and the National Fire Protection Association guidelines. 
 
By providing an easily accessible station that reflects the character of the neighboring 
communities, issues related to intrusiveness, safety, security and functionality are 
addressed to the satisfaction of the adjacent community.   
 
Station Spacing, Ridership and System Performance 
Appropriate station spacing is critical when planning a successful transit system because 
it affects the efficiency and, by extension, the success of the system. The baseline 
alternative, encompassing the 5.1 mile portion of Right-of-Way from the St. George ferry 
terminal to South Avenue, included seven of the twelve stations that were part of the 
historic railroad.  
 
Research conducted by transit industry professionals indicates that most people will walk 
a quarter-mile to and from a transit station and that, within a half-mile radius, many 
people are still likely to walk to a transit station.  Passengers coming to a station from 
beyond the half-mile radius are probably transferring from other vehicular modes, 
including bicycle, bus, motorcycle and automobile. By setting the average station spacing 
between ¾ mile and one mile, a desirable balance was achieved between the number of 
residents and workers who could access the transit line, and the expected time of travel 
from one end of the line to the other.   
 
Figure 3-1 shows all of the historic North Shore station locations. Those that were 
selected for the final alternatives appear in all capital letters. Passenger station locations 
included in the baseline alternative are listed in Table 3-4 below, along with the projected 
number of boardings at each station based on the preliminary modeling exercise.  
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Figure 3-1: Historic North Shore Station Locations 
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Note:  Stations shown in capitals were included in the final alternatives. 

 
 
 

Table 3-4: Peak Period Station Boardings for the Baseline Alternative 
 

Station On Off Continue to the 
Next Station 

Timed 
Transfers 

Arlington 507 0 507 Bus 
Mariners Harbor 371 25 853 N/A 
Elm Park 1,454 123 2,185 Bus 
Port Richmond 431 89 2,526 Bus 
West Brighton* 530 79 2,977 Bus 
Sailors Snug Harbor 97 11 3,063 N/A 
St. George 0 3,063 N/A N/A 

*The Baseline Alternative used to estimate ridership included the historic Livingston station. The desire to 
provide system access to as many potential riders as possible led to the substitution of the Livingston 
station with the West Brighton station in the modal alternatives examined during this Study. 
Source: URS, 2003 
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The modified BPM produced an estimate of station boardings, representing the general 
level of anticipated use of the new transit service at different points along the line.  The 
estimate assumed 8-minute vehicle headways and timed transfers from bus lines that 
were adjusted to serve four of the proposed stations.  These results also highlight the 
major bus feeder corridors, along South Avenue and Richmond Avenue.   
 
Station Selection Process 
Assuming a total of six or seven stations, spaced relatively evenly and located to take 
advantage of transfers to and from the bus network, it was assumed that the specific 
locations could be adjusted without substantially changing the number of predicted total 
riders.  To facilitate comparison for this Feasibility Study, it was assumed that the 
number and locations of stations would be the same for all modal alternatives. 
 
The twelve (12) historic stations served as base locations from which the final stations 
were selected.  The following criteria were used to evaluate individual station sites:  
 

1. Number of projected passengers 
2. Walk access from station to high-density housing and existing and future activity 

centers  
3. Walk access to platform(s) from street  
4. Vehicular access to station  
5. Availability of vacant/underused property and potential for development near 

station site 
6. Ease of modal transfer, and 
7. Impacts to adjacent residences and businesses. 

 
Because each station is part of a single system, the combination of stations was evaluated 
as a whole to ensure suitable station spacing, adequate coverage of all areas of the 
corridor, and efficient function of the system.   
 
As a result of the analysis, the following station locations were selected for use with each 
of the alternatives:  
 
1. Arlington 
This station site is close to residential areas and to South Avenue bus routes.  South 
Avenue provides a convenient connection from the Study corridor to the Goethals Bridge 
and to developing areas such as the Teleport and other corporate parks in the area. The 
platform at Arlington station would be at-grade, located below and west of the South 
Avenue overpass.  A proposed 300-space park and ride facility would be built on vacant 
land west of South Avenue and south of the proposed renovations to the Arlington Yard. 
Other station features would include landscaping, elevators, stairways and a pedestrian 
bridge (see the Appendix for plans of the site and typical platform). For the BRT 
alternative, this station includes bus ramps connecting South Avenue to the Right-of-
Way. 
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2. Mariners Harbor 
This station is situated to serve riders in the relatively high-density residential areas 
between Harbor Road and Lake Avenue.  The Mariners Harbor station would be located 
below grade in the open cut section of the Right-of-Way between De Hart Avenue and 
Van Pelt Avenue.  The station would have side platforms with two pedestrian bridges 
crossing at street level. Elevators and stairs would lead from the bridges down to the 
platforms. 
 
3. Elm Park 
This station was included in the final alternatives due to its high expected ridership.  
A portion of the riders would transfer from the S44/94 and S46/96 bus lines, whose 
routes would be adjusted slightly to better serve this location. The Elm Park station 
would be located below street level just east of Morningstar Road and its side platform 
configuration would take advantage of the existing Morningstar Road bridge structure for 
passenger access at the west ends of the platforms.  A pedestrian bridge and 
elevator/stairs at the east end would allow passengers to reach the station platform from 
Newark Avenue and Eaton Place.  Plans to route buses onto the guideway at Elm Park as 
part of the BRT alternative would require construction of bus entrance ramps. In addition, 
the inclusion of this station allows the possibility of an eventual connection to transit 
alternatives crossing the Bayonne Bridge to New Jersey if such an option develops in the 
future. 
 
4. Port Richmond 
Among the most densely developed areas along the corridor, the Port Richmond station 
has relatively high expected ridership and an advantageous location within a local 
shopping district. Just east of the proposed station is a vacant site, once the Sedutto ice 
cream factory, which could be redeveloped to a transit or transit-supportive use. The 
station platform would be located on the existing elevated structure (or at grade if the 
structure is removed) just east of Port Richmond Avenue. Construction of a 14-foot wide 
center platform station appears to allow adequate envelopes on both sides for rail or BRT 
vehicles without requiring major modifications to the size of the supporting structure. In 
addition to emergency stairways leading from the platform to the area between tracks or 
lanes, there would be at least one elevator and one stairway to provide access to the 
platform. 
 
5. West Brighton 
The West Brighton station was included because of its accessibility to a large number of 
passengers from the area including residents of a housing complex to the southwest.  
Relocation of the proposed station from its historic location to a site at the eastern edge of 
a busy industrial area with several maritime- and port-related businesses should minimize 
impacts to these businesses while facilitating access for workers and residents of the 
immediate area. The station platform would be located at grade northeast of the 
intersection of Broadway and Richmond Terrace. To access the proposed center platform, 
the heavy rail alternative would require elevators, stairways and pedestrian bridges.  The 
other alternatives would require the typical low level platform with bridges or ramps to 
facilitate access down the slope from Richmond Terrace and onto the platform. 
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6. Sailors Snug Harbor 
This station will facilitate transit access to the Snug Harbor Cultural Center, thereby 
fulfilling a policy directive that the proposed system provide access to North Shore 
activity centers.  The proposed alternatives included the relocation of the station site from 
its historic site to a location further east opposite the block between Clinton Avenue and 
Tysen Street to provide better service to the neighborhood east of the Cultural Center, 
which includes low-income housing. Although moving the station site further east, closer 
to the high-rise apartments near Jersey Street, could facilitate system access for more 
people, ridership would not change significantly. However, the introduction of any of the 
proposed transit alternatives could reduce wait times for people boarding buses at Jersey 
Street. Currently, full eastbound buses often don’t stop for passengers waiting at Jersey 
Street. The implementation of one of the proposed transit alternatives could remove 
riders from the bus system thereby increasing the likelihood that people waiting at Jersey 
Street can board a bus.  
 
If a New Brighton station were to be included, skip-stop service similar to that offered at 
the Staten Island Railway’s Tompkinsville station could be provided. Although the New 
Brighton station was not included in the final alternatives studied herein, future 
evaluations of transportation options for the corridor may opt to include this station. 
 
Site work associated with the new station location would facilitate passenger access to 
and protection of the shoreline and offer an opportunity to beautify Richmond Terrace 
near the proposed station. For the heavy rail alternative, a center platform would be 
constructed at an elevation below that of Richmond Terrace, with bridges extending out 
from the Terrace and elevators/stairs leading down to the platform. For the other 
alternatives, it was assumed that the center platform would be constructed at street level 
without major vertical circulation elements. In both cases, a pedestrian/bicycle path 
would be constructed along the shoreline below Richmond Terrace. 
 
7. St. George 
This station is the eastern terminus for the proposed new transit line.  As the connection 
to Staten Island Ferry service to Manhattan, it is the destination for the majority of North 
Shore passengers. The St. George area also functions as a local activity center and 
transportation hub. Municipal offices, large multi-family dwellings and entertainment 
venues such as the Staten Island Yankees stadium are located in the area. Additionally, 
the north-south running Staten Island Railway and many local bus routes terminate at the 
St. George ferry terminal.  The construction of a new North Shore transit system would 
require station improvements to accommodate the addition of another mode to an already 
heavily used multi-modal transportation facility. It was assumed that the heavy rail 
alternative would use the existing platforms between tracks 10 and 11, and tracks 11 and 
12. The LRT, DMU, and Streetcar alternatives would require conversion of the existing 
platforms to accommodate low-level boarding.  For the BRT alternative, a new platform 
would be constructed adjacent to a loop turnaround area. New pedestrian bridges/ramps 
would be built at the existing facility to enhance pedestrian circulation.  Fares would be 
collected at the St. George station only. 
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3.5 PROJECT COSTS 
 
 
3.5.1 Capital Costs 
This Feasibility Study of alternative transit improvements along the Staten Island NSRR 
Right-of-Way is the first of several stages of planning and design that must necessarily 
precede the construction and implementation of such service. Therefore, the findings 
presented in this report and elsewhere in this Study are, by nature, preliminary.  
 
The costs presented are intended to serve as an “order of magnitude” estimate. This level 
of cost detail will facilitate comparisons among the alternatives and illustrate the 
magnitude of investment that could be expected for transit improvements along the 
NSRR Right-of-Way.  
 
As “order of magnitude” costs, the figures shown are intended to account for variability 
in markets and design features. To account for items that cannot be designed to a level 
sufficient to tabulate detailed costs at this preliminary stage, the estimates include a 
contingency factor applied as a fraction of the total construction costs. Project soft costs, 
including engineering, construction management, insurance and start-up, were not 
included in this estimate.  
 

Figure 3-2: Projected Capital Costs 
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Cost Categories 
The cost analysis is based on prior experience with peer transit systems. As such, costs 
for other transit projects, as shown in recent estimates and bid documents, were applied to 
the necessary NSRR Right-of-Way improvements. These peer system costs were 
increased or decreased depending on the scale or intensity of the given project with 
respect to the proposed North Shore facilities. 
 
Estimated costs were organized under seven general headings as follows. 
 
1. Guideway 

• Typical at-grade guideway preparation 
• Renovate elevated guideway 
• Demolish elevated guideway 
• Earthwork, retaining structures and grade separation structures 
• Trackwork (including Special Trackwork) or Guideway Paving (for BRT) 
• Drainage and detention/treatment structures  

2. Yards & Shops 
• New or expanded shop buildings 
• Yard trackage/access roads 
• Sitework 
• Equipment 

 
3. Systems 

• Vehicle control 
• Traction power 
• Communications 
• Fare collection 
• Grade crossing protection 

 
4. Passenger Stations 
For the purposes of this estimate, stations were defined by the following components: 
platforms, vertical circulation elements, and pedestrian bridges. The cost of the park and 
ride facility at Arlington station is estimated by assuming a unit cost per space, to include 
all pavement and site work. 
 
5. Vehicles 
A generalized cost per vehicle is used for each vehicle type. The number of vehicles 
needed for each alternative mode is based on the Conceptual Operating Plans and 
Operations and Maintenance Costs Report for this Study. 
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6. Special Conditions 
Special conditions refers to the items that would be affected by construction of the transit 
improvements, and by necessity become part of the overall project. For the estimate 
presented herein, the most significant of these elements are included, as defined below. 

• Utility modifications 
• Roadway modifications 
• Bridge reconstruction 
• Right-of-Way boundary modifications 
• Environmental mitigation 
• Landscaping 

 
7. Contingency Factors 
A contingency factor of 30% is applied to each alternative to account for capital items 
that are difficult to quantify at this stage of project development, for example: earthwork, 
bulkheading, stormwater management, soil stabilization, and right-of-way costs. The 
project will receive more thorough analysis as it advances. In turn, project contingency 
factors will tend to decrease as the unit costs for the range of improvements are more 
thoroughly defined.  Project soft costs, including engineering, construction management, 
insurance and start-up, were not included in this estimate.  
 
Table 3-5 summarizes total estimated construction costs for each alternative under 
consideration for the North Shore corridor.  
 
 

Table 3-5: Capital Costs by Alternative (2003 $Millions) 
 

 Cost Category HRT LRT DMU Streetcar BRT 
1. Guideway (w/ renovated struct.) $102 $94 $94 $93 $108 
 Guideway (w/ demolished struct.) n/a $115 $115 $114 $129 

2. Yards & Shops $33 $34 $34 $30 $29 
3. Systems (w/ renovated struct.) $30 $19 $9 $15 $8 
 Systems (w/ demolished struct.) n/a $20 $11 $16 $9 

4. Passenger Stations $23 $14 $14 $14 $14 
5. Vehicles $22 $27 $27 $22 $19 

6. 
Special Conditions (includes ROW 
boundary modifications $54 $59 $59 $59 $64 

7. Contingency (w/ renovated struct.) $79 $72 $72 $70 $72 
 Contingency (w/ demolished struct.) $83 $79 $78 $77 $79 

 Totals (w/ renovated struct.) $377 $359 $347 $343 $360 
 cost per mile $71 $68 $65 $65 $68 

 Totals (w/ demolished struct.) n/a $389 $376 $372 $389 
 cost per mile n/a $72 $72 $70 $73 

Source: URS, 2003 
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Note that for each alternative two total costs are shown. The first assumes renovation of 
the existing elevated structure through the Port Richmond area to carry proposed new 
transit service. The second assumes demolition of the elevated structure and the 
construction of protected grade crossings at the eight streets that the structure currently 
spans. Heavy rail technology would not be viable with these at-grade crossings, so the 
total for heavy rail assuming removal of the structure is not included in the cost tables. 
 
3.5.2 Operations and Maintenance Costs 
In keeping with the current Federal Transit Administration (FTA) rationale and Major 
Investment Study (MIS) requirements, a resource build-up approach was used to develop 
annual operations and maintenance (O&M) costs.  This approach applies projected unit 
costs for labor and materials to the amount of labor and materials necessary to perform 
the level of service annually.  The output from the model is the estimated annual 
operating and maintenance cost. 
 
Unit costs were developed from actual costs incurred by transit agencies operating 
services similar to the modes as defined in this Study.  Data reported to the Federal 
Transit Administration (FTA) National Transit Database (NTD) by these agencies 
provided the basis for most of the unit costs.   
 
All transit agencies receiving federal funding report annual services supplied and O&M 
costs to the NTD.  The year 2000, the last year for which complete transit profiles, 
operating costs and services supplied are available, was used for the purposes of this 
Study.  The NTD reports O&M costs in the following four categories: 
 
• Vehicle Operations – the costs of operating transit vehicles and related services 

(revenue train-hour, or revenue vehicle-hour for single vehicle modes); 

• Vehicle Maintenance – the costs of propulsion and maintenance of vehicles (revenue 
vehicle-miles); 

• Non-vehicle Maintenance – maintenance of track or guideway, stations and facilities 
(route-miles, except for bus, which is peak vehicles); and  

• General Administration – management, insurance, claims, advertising, fare payment 
(number of peak vehicles operating, or peak vehicles), etc. 

 
Adjustments based on data age and geography were made to agency data. An inflation 
rate of 3% was applied uniformly to escalate costs to 2003 dollars, for cost data that is 
older than 2003. Also, a labor cost adjustment was made to account for variations in 
average labor rates outside the New York metropolitan area. It should be noted that 
transit agencies differ in placing specific costs to each of the four categories, and as a 
result, unit costs can differ significantly. 
 
Unit prices for each alternative were applied to the O&M cost categories described above 
to develop the total projected O&M costs shown in Figure 3-3, below. These O&M cost 
categories and the resultant O&M cost estimates are summarized in Table 3-6, below. 
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Figure 3-3: Projected Operating and Maintenance Costs 

 
 
 

Table 3-6:  Summary of Annual Operating and Maintenance Costs 
 

  
Heavy Rail LRT DMU Streetcar BRT 

Annual O&M (million 2003$) $9.06 $5.62 $5.19 $7.54 $9.33
Annual Vehicle Miles 794,735 696,494 670,762 693,146 968,830
Annual Vehicle Hours 33,638 29,900 29,900 33,638 41,113
Annual Train Hours 11,213 14,950 14,950 33,638 41,113
Annual Ridership 3,575,000 4,550,000 4,550,000 4,550,000 5,200,000
Annual O&M/Vehicle Mile $11.40 $8.07 $7.74 $10.88 $9.63
Annual O&M/Vehicle Hour $269.34 $188.05 $173.54 $224.29 $227.04
Annual O&M/Train Hour $808.03 $376.10 $347.08 $224.29 $227.04
Net O&M Cost per Rider* $2.62 $1.32 $1.22 $1.74 $1.87
Source: SYSTRA, 2003 
*Adjusted to include changes in corridor bus service 
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4.0 EVALUATION OF ALTERNATIVES 
 
 
The purpose of this section is to document the process of evaluating the project 
alternatives. The evaluation approach required for the screening of alternatives had to 
cover each of the general project goals and provide more specific criteria associated with 
those goals.  The evaluation focuses on comparisons based on each criterion, then 
summarizes the positive and negative aspects of each alternative. By following this 
approach, the most feasible alternatives emerge as the ones leading to more benefits and 
reasonable investments. A more comprehensive Alternatives Analysis (AA), however, 
will be necessary to move toward the next stage of project development for this new 
transit service. 
 
 
4.1 EVALUATION APPROACH  
 
 
The process of evaluating the transit alternatives for this Feasibility Study includes the 
identification of specific criteria that supports each of the project goals and the analysis 
and comparison of each alternative, relative to the evaluation criteria. The result of the 
evaluation process is the determination of whether or not transit service is a viable option 
along the NSRR Right-of-Way and which technologies are most feasible. 
 
As stated in Section 2, Table 2-1, Project Goals, the primary goal of the Study is to 
improve the ease of travel along the North Shore of Staten Island. The specific project 
goals include decreasing travel times and travel costs along the North Shore Corridor, 
enhancing local and regional mobility and connectivity, and improving traffic and air 
quality conditions in the Corridor. Other goals include promoting a pedestrian-friendly 
environment and supporting existing and future policy goals in the region, including land 
use and Smart Growth minimizing negative impacts to the natural and built 
environments. 
 
For each goal, a series of criteria were developed, which form the basis for evaluating 
each alternative and provide decision makers with the available tools needed to determine 
which project alternative is best suited for the North Shore Corridor. The Study 
evaluation criteria are shown in the following Figure 4-1. 
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Figure 4-1: Study Goals as Evaluation Criteria 
 
 
 
 
 

 
Category:  Ridership/Operations 
Criteria:   Travel Time Savings 
 Total Ridership 
 
Category:  Cost 
Criteria:   Capital Cost 
 Operating and Maintenance Cost 
  Equipment Life Cycle 
  Maintenance Compatibility 
 
Category:  Mobility/Connectivity 
Criteria: Ease of Transfer Between Modes 
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Potential Service Connections to Other or Future North Shore 
Activity Centers 

 
Category:  Impacts 
Criteria: Parkland Impacts 
 Wetlands Impacts 
 Stormwater Management Impacts 
 Soil Contamination Impacts 
 Right-of-Way Impacts 
 Commercial Property Impacts 
 Residential Property Impacts 
 Traffic Impacts 
 Noise Impacts 
 Visual Impacts 
 Air Quality Impacts 
 Energy Consumption 
 
Category:  Community Benefits 
Criteria: Compatibility with Waterfront Preservation and Redevelopment 
 Compatibility with Streetscape and Urban Design Improvements 
 Compatibility with Pedestrian Access and Recreational Activities 
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4.2 EVALUATION RESULTS 
 
 
The following section presents the evaluation results in terms of how well they satisfy the 
goals and final evaluation criteria. Under each category, a summary of all the criteria is 
provided.  Under each criterion, there is a brief description of existing conditions and the 
characteristics of each alternative as they relate to the criterion. Because the alternatives 
share key features such as alignment, the differences between alternatives are sometimes 
minor.  

 
4.2.1 Ridership/Operations 
Travel time savings did not vary substantially from one alternative to another, but all 
provided savings over existing bus service or automobile travel in the corridor, as noted 
below. BRT attracted the most projected riders, however the numbers of riders projected 
for LRT, DMU and Streetcar appear to justify such transit investments. It is important to 
note that the ridership estimates served as the basis for determining the operating plans 
required for the new transit service under evaluation. To this end, conceptual operating 
plans were developed for each alternative to better estimate O&M costs. In doing so, 
LRT performed better by providing an efficient service that meets the projected demand, 
but, more importantly, allows for growth without compromising reliability. In contrast, 
BRT appears to attract slightly better ridership, but it falls short by not allowing as much 
flexibility to accommodate future growth. Similarly, streetcar falls short of 
accommodating future growth in the region. Heavy rail would provide more than 
adequate passenger capacity given the projected 2015 ridership (which is similar to that 
of the current SIRTOA service) and therefore operates less efficiently than the other 
alternatives. 
 
Criterion: Travel Time Savings 
Timetable bus travel time from Arlington to St. George varies by bus route. Posted 
schedules list average travel times between 30 and 40 minutes. An average automobile 
trip from Arlington to St. George takes 20-30 minutes. 
 
By comparison, the transit alternatives have lower estimated travel times from Arlington 
to St. George. Projected travel times for each alternative are listed below (includes stops 
at passenger stations).  Times are given in minutes and seconds. 
 

Heavy Rail: 12:51  
LRT: 13:02 
DMU: 13:32  
Streetcar: 14:44 
BRT: 12:53  

 
Criterion: Total Ridership 
Data published by the American Public Transportation Association (APTA) for existing 
transit systems provides a point of reference for comparison of the estimates for North 
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Shore passenger demand. Average weekday ridership figures for the years 2000 to 2002 
are listed below: 
 

Hudson-Bergen LRT (9.5 mi): 12,650 riders/weekday 
Newark City Subway – LRT (4.2 mi): 16,500 riders/weekday 
MTA SIRTOA – heavy rail (14.0 mi): 12,600 riders/weekday 
Pittsburgh Airport Busway (6.1 mi): 10,800 riders/weekday 

 
Projected 2-hour peak period and average weekday ridership for each of the alternatives 
considered is as follows:  

 
Heavy Rail: 11,400 riders/weekday (2,600 peak 2 hours, 15 minute headways) 
LRT:  13,600 riders/weekday (3,100 peak 2 hours, 12 minute headways) 
DMU: 13,600 riders/weekday (3,100 peak 2 hours, 12 minute headways) 
Streetcar: 13,600 riders/weekday (3,100 peak 2 hours, 4.5 minute headways) 
BRT: 15,600 riders/weekday (3,600 peak 2 hours, 3.5 minute headways) 
 

4.2.2 Cost 
All alternatives have similar capital costs because each includes the same basic level of 
rehabilitation to the existing NSRR Right-of-Way. Operating costs are least expensive for 
LRT and DMU systems, indicating that these alternatives carry the estimated North 
Shore ridership most efficiently.  
 
Criterion: Capital Costs 
Typical per-mile capital cost data for at-grade construction from transit projects in other 
North American cities serve as a basis for comparison of the estimated capital costs for 
the NSRR Right-of-Way alternatives. 

 
Heavy Rail: $70 to $120 million/mile 
LRT/DMU: $30 to $100 million/mile 
Streetcar:  $25 to $50 million/mile 
BRT:  $15 to $40 million/mile 

 
Capital cost estimates were developed for each or the alternatives. For each alternative, 
the estimated cost includes right-of-way acquisition, construction costs and a 30% 
contingency to accommodate the possibility of increased construction costs as 
alternatives are designed in greater detail. Soft costs such as project administration are 
not included in these estimates. The estimated capital costs shown below are in year 2003 
dollars and assume rehabilitation (instead of demolition) of the elevated structure in Port 
Richmond. 
 

Heavy Rail: $ 377 million ($71 million/mile) 
LRT: $ 351 million ($68 million/mile) 
DMU: $ 360 million ($65 million/mile) 
Streetcar: $ 347 million ($65 million/mile) 
BRT: $ 360 million ($68 million/mile) 
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Criterion: Operating and Maintenance (O&M) Costs  
Estimated O&M costs from transit projects in other North American cities serve as a 
basis for comparison of the estimated O&M costs for the NSRR Right-of-Way 
alternatives.  According to data published by APTA and FTA, O&M costs fall within the 
following general ranges: 
 

Heavy Rail: $2.00 to $6.00 per passenger 
LRT/DMU:  $1.50 to $5.00 per passenger 
Streetcar:  $1.50 to $3.00 per passenger 
BRT: $2.00 to $4.00 per passenger 

 
The estimated annual Operations &Maintenance costs for the NSRR Right-of-Way 
alternatives are as follows: 
 

Heavy Rail: $ 9.06 million ($2.62 per passenger) 
LRT: $ 5.62 million ($1.32 per passenger) 
DMU: $ 5.19 million ($1.22 per passenger) 
Streetcar: $ 7.54 million ($1.74 per passenger) 
BRT: $ 9.33 million ($1.87 per passenger) 

 
Criterion: Equipment Life Cycle 
In most transit systems, vehicles undergo a mid-life overhaul and, eventually, 
replacement. For each of the alternative technologies, typical expected vehicle service 
life is listed below: 
 

Heavy Rail:  30 years 
LRT: 30 years 
DMU: 25 years 
Streetcar: 30 years 
BRT: 15 years 

 
Criterion: Maintenance Compatibility 
The MTA has a large workforce trained to maintain buses, commuter rail and heavy rail 
vehicles. Heavy rail compatible vehicles, diesel vehicles, or conventional street sweepers, 
in the case of buses, would perform maintenance-of-way activities. For Heavy Rail and 
BRT alternatives, existing expertise and infrastructure would make maintenance activities 
simpler and more cost effective, especially during early years of system operation. LRT, 
DMU and Streetcar would be new technologies that would require re-training of current 
maintenance staff or the acquisition of the required new skills via outsourcing and/or new 
workforce accounts. NJ TRANSIT operates two LRT lines and is opening DMU service, 
making regional expertise and maintenance models readily available. 
 
 
 
 
4.2.3 Mobility/Connectivity 
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Relative to mobility and connectivity within Staten Island, the lighter modes--LRT, 
DMU, streetcar, and particularly BRT -- are superior because they could most easily be 
extended beyond the NSRR Right-of-Way. Of the alternatives, BRT could be most 
readily customized to serve destinations outside the Study corridor; it could be made to 
connect with other transit routes and thus provide no-transfer service to selected 
destinations. 
 
Criterion: Ease of Transfer Between Modes 
Each of the alternatives would provide convenient transfers to and from local bus service 
and to and from the Staten Island Ferry. The heavy rail alternative could offer additional 
transfer opportunities through possible continuity of service between the North Shore 
service and the existing SIRTOA system. The BRT alternative would offer the possibility 
of avoiding transfers by routing selected North Shore bus routes directly into and through 
the NSRR Right-of-Way to St. George. 
 
Criterion: Connections to existing transportation options to off-island locations (express 
buses to NYC via NJ and/or the Verrazano Bridge)  
Currently, MTA and private express bus service to Manhattan is available from several 
North Shore bus lines that travel by way of New Jersey via the Goethals Bridge. The 
S40/S90 and S46/S96 bus lines offer local and limited stop service from points along the 
NSRR corridor to St. George ferries. 
 
Each alternative could increase access to these services by offering transfers at points of 
connection between the NSRR Right-of-Way and transportation to off-island locations.  
For example, Goethals Bridge access near the proposed Arlington station, Bayonne 
Bridge access near the proposed Elm Park station, and Ferry access at St. George. The 
Heavy Rail alternative could connect via existing SIRTOA service to bus routes crossing 
the Verrazano Bridge to Brooklyn.  The BRT alternative could theoretically provide one 
seat rides through the NSRR Right-of-Way and across the Goethals or Bayonne Bridges. 
 
Criterion: Potential service connections to other North Shore activity centers 
Activity centers near the North Shore that are not directly served by the proposed transit 
system include the Howland Hook and Port Ivory freight terminals and the Teleport 
business center. Any of the alternatives could potentially serve these locations in the 
future, although costs and impacts would vary between the different alternatives. 

 
Heavy rail would be the most difficult to extend because the electrified third rail makes it 
necessary to fence or otherwise separate the transit Right-of-Way from surroundings to 
allow for safe operations. For LRT, DMU, or Streetcar, on-street extensions would be 
possible with either mixed traffic operation or in a separate right-of-way.  BRT would 
provide flexibility to serve destinations outside the dedicated right-of-way, with the 
possibility of phasing in separate BRT lanes. 
 
 
 
4.2.4 Impacts 
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With respect to the impact categories discussed below, the alternatives are very similar 
because of similar guideway and alignment characteristics. However, the alternatives 
differ in the categories for property impacts, and noise and visual impacts. Because of 
limited potential for at-grade crossings, Heavy Rail would have the most pronounced 
impacts on accessibility and use of land along portions of the Right-of-Way, thereby 
making it the least attractive alternative. 
 
Criterion: Parkland Impacts 
The NSRR Right-of-Way crosses the former Blissenbach property, which was purchased 
by the PANYNJ and transferred to the New York City Department of Parks and 
Recreation. While the existing transit alignment would likely not inhibit public use of the 
park, the presence of transit vehicles in such proximity to this public amenity could affect 
the way in which the facility is accessed. The construction of any alternative would make 
it necessary to configure the entrance and exit drive as a single at-grade crossing. For the 
Heavy Rail alternative, a grade separated crossing would be necessary. 
 
Near the Snug Harbor cultural center, there is a 
ferry launch and a short roadway/walking path 
along the waterfront adjacent to the NSRR Right-
of-Way. At Snug Harbor, each of the alternatives 
is assumed to provide access down (via bridges 
and ramps/stairways) to the waterfront path and 
ferry launch for pedestrians on Richmond 
Terrace. However, the construction of any 
alternative would encroach somewhat on this 
shoreline area, leaving less available width for the path and park area. The Snug Harbor 
station (see the station drawings in the Appendix) would be configured at street level for 
the LRT, DMU, streetcar and BRT alternatives, leaving the park area below relatively 
protected from the transit Right-of-Way. In contrast, the heavy rail alternative would be 
configured below street level, and would thus be a more intrusive presence along the 
linear park and pathway. 
 
The NYC Parks Department owns the sloped area north of the intersection of Jersey 
Street and Richmond Terrace. In this area, on both sides of Jersey Street, re-grading, the 
construction of a retaining structure for most alternatives and the installation of a grade-
separated structure for the Heavy Rail Alternative would affect a small strip of parkland. 
 
Criterion: Wetland Impacts 
There are wetland areas to the south and west of the reconstructed Arlington Yard. As 
this area is one of the alternative sites for the proposed vehicle maintenance facility, 
wetlands here could be affected by any of the alternatives. 
 
In addition, each of the alternatives would involve construction of new bulkhead along up 
to one mile of the Kill Van Kull shoreline. Some filling of eroded shoreline is anticipated, 
and earthwork would encroach on the forested slope between Richmond Terrace and the 
shoreline. 
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The Tidal Wetlands Act provides for a permit program to regulate activities to be carried 
out in tidal wetlands and their adjacent areas.  In general, tidal wetlands consist of all the 
tidal water of the state and the tidal marshes, flats, and shoreline areas.  The adjacent area 
inland from the wetland boundary is up to 150 feet for projects located in New York City.  
A permit is required from the NY State Department of Environmental Conservation 
(DEC) for almost any activity that alters the wetland or the adjacent area.  
 
The project may impact tidal wetlands.  The policy of New York State, as set forth in the 
Tidal Wetlands Act, is to preserve and protect these wetlands.  To implement this policy, 
the NY State Department of Environmental Conservation (DEC) administers the Tidal 
Wetlands Regulatory Program, which is designed to prevent impacts to and the 
destruction of the State’s tidal wetlands.  Official tidal wetland maps showing the exact 
locations of New York City’s regulated wetlands are on file at each County Clerk’s 
office; therefore, Richmond County would hold this document for public review. 
 
Because the Kill Van Kull shoreline currently 
is eroded in many places, these wetlands 
concerns could affect the extent to which 
NSRR Right-of-Way could be reconstructed 
to accommodate the required improvements. 
The proposed improvements include two rail 
tracks or a two-lane BRT guideway, the width 
of a continuous park strip along the shoreline, 
and a new bulkhead structure. There would be 
little difference among the alternatives in 
terms of the total width required, but because of its configuration below Richmond 
Terrace (see typical sections for Segment 5 in the Appendix), heavy rail would require 
the most significant impacts to the shoreline. 
 
Criterion: Stormwater Management Impacts 
Because the proposed alignment is located in a coastal area, strict regulations are 
enforced with regard to stormwater runoff.  Proposed new paved areas would most likely 
require grit separators and detention ponds; at this level of project development, it must 
be assumed that no direct discharge would be allowed into the Kill Van Kull. 
 
This constraint would be especially critical with the BRT alternative. The cost estimate 
reflects acquisition of 5 acres of land specifically intended for stormwater detention 
ponds. This requirement is necessary to comply with New York City DEP and New York 
State DEC permitting regulations. 
 
Criterion: Soil Contamination Impacts 
The proposed site for the Arlington park and ride lot is known to contain construction 
waste material.  If the mile-long elevated structure is removed, soils contamination is 
expected along that segment. All of the proposed vehicle maintenance facility sites have 
the potential for contaminated soils due to historical industrial land use. 
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Criterion: Right-of-Way Impacts 
One of the clearest types of impacts is the temporary use of land along the corridor for 
construction of system facilities. Some properties adjacent to the transit corridor, 
especially those in the industrial segment between Port Richmond and West Brighton, 
may be impacted by temporary or permanent changes to the locations of site access. 
 
On other sites, particularly those located along the elevated structure, it would be 
necessary to delineate temporary construction easements. During this early stage of 
alternatives development, all of the alternative modes are assumed to have similar 
minimum right-of-way requirements.  
 
The proposed park and ride lot at the western end of the corridor in Arlington would 
require approximately 5 acres. The proposed vehicle inspection, maintenance and storage 
facility would require between 5 and 10 acres of land. For the BRT alternative, as many 
as 5 acres of land would be required to accommodate stormwater treatment facilities. 
 
Criterion: Commercial Property Impacts 
Approximately seven existing driveways (formal and informal) cross the NSRR Right-of-
Way. If the Heavy Rail alternative is constructed, grade separated structures for four to 
six of these driveways would be constructed, and the other driveways would be re-routed 
to connect with those passing through the Right-of-Way. For the other alternatives, the 
existing seven driveways would be consolidated, and four to six at-grade crossings of the 
Right-of-Way would be designated in order to maintain access to active industrial sites. 
 

Some commercial properties abut the existing 
elevated structure in Port Richmond, where it is 
expected that temporary construction impacts--for 
example, easements for access to the structure-- 
would occur with construction of any of the 
alternatives.  
 

 
Criterion: Residential Property Impacts 
Some residential properties also abut the existing elevated structure in Port Richmond, 
where it is expected that temporary construction impacts--for example, easements for 
access to the structure-- would occur with construction of any of the alternatives. 
 
Criterion: Traffic Impacts 
Currently, there is intermittent congestion in the North Shore corridor, especially during 
peak travel periods. Between 2001 and 2003, adjusted average daily traffic volumes 
along Richmond Terrace ranged from 5,200 to 7,900 vehicles per lane. The Study team 
observed average auto peak period travel times of 20 to 30 minutes along Richmond 
Terrace between South Avenue and St. George. For buses traversing the same segment 
along Richmond Terrace, Castleton Avenue or Forest Avenue, posted travel times range 
from 25 minutes to 50 minutes. Vehicles travel through the North Shore during peak 
periods at average speeds of 10 to 15 miles per hour, considerably slower than the posted 
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speed limits of 25 to 35 miles per hour. The remainder of the street network within the 
Study corridor is relatively low-volume and free of congestion. 
 
Traffic along Richmond Terrace is expected to increase with population growth and 
corresponding growth in the numbers of trips through the corridor. Construction of 
Heavy Rail, LRT, DMU, Streetcar or BRT service would alleviate congestion in the near 
term; in the longer term, as the street network operates under increasing strain, transit 
alternatives would allow for increased mobility through the corridor given limited street 
capacities. 
 
Congestion of the surrounding street network is projected to increase over time. With 
construction of a new transit system, delays at intersections near stations would likely 
increase due to passenger pick-up and drop-off activities. Upgrading the traffic signal 
network when the need arises, however, can mitigate these incremental delays. More 
importantly, these delays would be negligible considering the current levels of capacity 
found at these same intersections today. The impacts to traffic would be similar for all of 
the alternatives.  
 
With demolition of the elevated structure through Port Richmond, several at-grade 
crossings would be created.  
 
At each of the eight at-grade crossings, created with the demolition of the existing 
structure, traffic signals would be installed, producing delays for street traffic of up to 30 
seconds at each red signal. Impacting Richmond Terrace with 30-second delays in both 
directions during peak hours could lead to an inability for traffic to recover prior to the 
next train event. The table below describes the amount of red time expected at any one of 
the intersecting roadways during the peak hour. 

 
 Transit Crossings 

(Both Directions) 
Expected Red  
Time per Hour 

Percent of Red 
Time per Hour 

Heavy Rail: n/a n/a n/a 
LRT/DMU: 10 5.0 minutes 8.3% 
Streetcar: 26 13.0 minutes 21.7% 
BRT: 38 19.0 minutes 31.7% 

 
In addition to delays, at-grade crossings increase the probability of collisions between 
automobiles and transit vehicles. Given these factors it is recommended that if any of the 
proposed rail-based transit modes are to be run at-grade, five cross streets should be 
severed at the existing railroad Right-of-Way to create dead ends. For BRT, the better 
braking characteristics allow for vehicles to stop when crossings have been obstructed, 
therefore fewer closures would be necessary.  Pedestrians would still be allowed access to 
cross the Right-of-Way at prescribed points, protected by automatic warning devices.   
 
Traffic flow through the at-grade crossings would be aided by a Transit Priority System 
(TPS) signal arrangement, which would allow signals to be activated automatically by the 
approach of the rapid transit vehicle or manually by the transit operator of the BRT.  
Unless activated, these signals will allow for free movement of roadway traffic.  



 

Project Assessment Report  page 52 
Staten Island North Shore Railroad ROW Feasibility Study  

Criterion: Noise Impacts 
With construction of Heavy Rail, LRT, DMU, Streetcar or BRT service, noise levels are 
expected to increase. This is particularly important in areas where residential properties 
abut the NSRR Right-of-Way, as vehicle operations are likely to increase the existing 
noise levels. To this end however, the impacts will be predominantly in areas where the 
transit alignment is at- or above-grade. In relative terms, Heavy Rail has the highest noise 
levels, followed in decreasing order by DMU, BRT, LRT and Streetcar.  
 
Several noise sensitive receivers, including a school and several churches, are located 
along the North Shore corridor. Two of the churches, as well as several densely settled 
blocks of residential properties, are near the elevated Right-of-Way. Another church and 
school building are located along the area of depressed Right-of-Way that characterizes 
the western portion of the corridor, and thus are not expected to experience significant 
increases in noise levels. 
 
It is anticipated that noise impacts would increase with at-grade operations (removal of 
the elevated structure) in Port Richmond.  Disturbances to residents and businesses in the 
immediate area would be minimized through the use of a Transit Priority System that 
would allow transit vehicles to proceed through intersections without stopping.  Grade 
crossing devices would consist of flashers and an audio tone that need not be as loud as 
the bells found at typical railroad crossings.  Also, the transit vehicle would only sound 
its horn for emergencies, and not automatically, at crossings.  
 
Criterion: Visual Impacts 
The visual obtrusiveness of proposed transit alternatives is related to the physical 
infrastructure required to implement each alternative. To ensure safety, heavy rail 
requires fenced or otherwise protected Right-of-Way and grade separations at all street 
intersections. In the North Shore corridor, this fencing or other protection would be 
particularly intrusive in shoreline areas where the transit Right-of-Way is at grade. The 
heavy rail alternative would restrict efforts to create pedestrian friendly environments 
with views of the shoreline.  
 
Overhead catenary lines would be typical with LRT and Streetcar service. The associated 
poles and wires would partially obstruct views, but design treatments can be employed 
that help this infrastructure blend into the existing streetscape. The DMU and BRT 
alternatives would involve the least serious visual impacts, although addition of the 
equivalent of a two-lane paved roadway for BRT may be considered an impact.  
 
Criterion: Air Quality Impacts 
The New York metropolitan area is currently designated by the EPA as an air quality 
non-attainment area for ozone and particulate matter. Because it would provide a more 
efficient alternative for North Shore travelers, construction of new transit service in the 
corridor would encourage many travelers to make trips by transit rather than by 
automobile. This would result in a reduction of regional vehicle miles traveled, thus 
contributing to the improvement of regional emissions.  
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Criterion: Energy Consumption 
Estimates of energy consumption by passenger vehicles, trucks, buses, all forms of rail 
transit and ferries for the New York Metropolitan region is approximately 1012 BTUs 
annually. Operation of any of the alternatives is expected to reduce regional energy 
consumption by about 108 BTUs per year or 0.01% of total energy use. None of the 
alternatives would have an appreciable effect on regional energy consumption, though the 
electrified alternatives (Heavy Rail, LRT, Streetcar and electric BRT) are more versatile 
as to the primary type of energy used than are the diesel fuel powered alternatives (DMU 
and diesel BRT). 
 
 
4.2.5 Community Benefits 
All of the alternatives allow opportunities to create more pedestrian-friendly 
environments near stations and along adjoining streets. Heavy Rail would be the least 
desirable because its guideway must be protected from streets and sidewalks by fences 
and barriers. The other alternatives would afford roughly equivalent opportunities to 
improve streetscape environments. 
 
Criterion: Compatibility with waterfront development 
The former Blissenbach property is expected to be preserved by the New York City 
Department of Parks and Recreation and kept open for public use. Recent improvements 

at St. George include the construction of a new 
stadium, the expansion of parking lots, and the 
creation of a waterfront park. Published plans and 
proposals for the corridor include extension of 
the linear park at St. George as a pedestrian path 
and bikeway, redevelopment of the U.S. Gypsum 
property, expansion of public waterfront access 
near the Snug Harbor Cultural Center, and 
continued use of the industrial waterfront area by 
shipping related industries. 

 
Heavy Rail would be less compatible with waterfront redevelopment plans because of 
required grade separations and protected right-of-way requirements due to an electrified 
“third rail.” 
 
LRT, DMU, Streetcar or BRT would be more compatible with development plans 
because of flexibility at grade crossings. All of these alternatives would create 
opportunities for planned development activities. Transit system construction from 
Livingston to the U.S. Gypsum plant would require reconstruction of bulkhead along the 
waterfront; park and pathway features could be added economically as part of the project. 
The potential for increased travel along the corridor would make Snug Harbor more 
accessible and could make redevelopment of underused properties such as the U.S. 
Gypsum plant more attractive. 
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Criterion: Compatibility with streetscape, urban design improvements 
In general, streetscapes throughout the North Shore corridor are in need of improvement. 
Particularly in places along both sides of Richmond Terrace, sidewalks are in poor repair, 
there is generally no buffer or landscaped strip between curb and sidewalk, and utility 
poles are frequently located within sidewalk areas. Local streets crossing the NSRR 
Right-of-Way are generally in better condition, some with newly reconstructed sidewalks 
and curbing.  
 
As part of any transit improvement in the 
corridor, deficient portions of the existing 
streetscape would be improved to increase 
pedestrian safety and facilitate access to the 
transit system.  With Heavy Rail it would be 
necessary to continuously fence the corridor. 
Reconstruction of the shoreline portion of the 
Right-of-Way would allow for sidewalk 
improvements along Richmond Terrace. With 
LRT, DMU, Streetcar or BRT, a greater degree 
of sidewalk improvements would be possible adjacent to the transit Right-of-Way 
because it would not be necessary to continuously protect the Right-of-Way.  
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5.0 FINDINGS AND NEXT STEPS 
 
 
5.1 RECOMMENDATIONS 
 
 
All five alternatives were found to be consistent with the goals of the project to varying 
degrees. Each alternative provides a connection between Western Staten Island and the 
St. George ferry terminal. For each alternative, the introduction of fixed guideway service 
would help increase the connectivity between the North Shore and other destinations in 
Staten Island, especially St. George.  Any alternative could help to alleviate future 
congestion, increase mode choice options for travelers, and provide opportunities for 
enhancing physical and economic conditions along the North Shore. However, estimated 
passenger demand for North Shore service indicates that the flexible LRT and DMU 
alternatives would be most appropriate for the corridor. The BRT alternative would 
attract the greatest number of riders, however, and should be studied in more detail to 
better understand the implications of linking it with the larger bus system. 
 
The performance of each alternative is summarized in the evaluation (Section 4.0) above. 
Among the most notable projected impacts, there are several that would apply to all of 
the alternatives: the 0.8 mile long elevated structure through Port Richmond would have 
to be renovated or removed. Demolition or construction on any part of the Right-of-Way 
would involve soils testing and remediation for any detected hazardous materials. About 
¾-mile of the Right-of-Way near Sailors Snug Harbor would have to be rebuilt, involving 
new shoreline construction and associated environmental permitting. 
 
Key issues are identified below for each of the alternatives: 
 
The heavy rail alternative presents unique opportunities and constraints. A heavy rail 
system could be interlinked with existing Staten Island Railway South Shore service for 
more efficient intra-borough travel. However, operation of heavy rail would require 
renovation of the existing elevated structure and construction of grade-separated 
crossings at four to six current at-grade intersections along the Right-of-Way. Thus 
capital costs would be higher for heavy rail than for any of the other alternatives. 
Operations costs are comparatively higher because passenger capacity on the required 
three-car trains exceeds the anticipated demand. 
 
LRT and DMU offer similar levels of flexibility appropriate to serving the projected 
number of riders in the North Shore corridor. Furthermore, these alternatives would 
minimize obstructions to shoreline access. At-grade portions of the alignment could be 
contiguous with Richmond Terrace and would allow better and more efficient pedestrian-
friendly environments and automobile crossings. The overhead catenary lines for LRT 
could be considered by some as visually intrusive. 
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With respect to construction and environmental impacts, the Streetcar alternative would 
be similar to LRT, yet the compact streetcar vehicles have a smaller footprint and thus 
slightly lower estimated capital costs. The smaller vehicles are operated individually, so 
they would have to be run more frequently to accommodate the anticipated passenger 
demand. Operations costs are higher for streetcar than for LRT or DMU service. Analysis 
of proposed terminal operations using the existing St. George station platforms shows 
that the 4- to 5-minute headways assumed for the Streetcar alternative would be close to 
the limit for reliable maintenance of schedules. 
 
Though it was assumed for this study that passengers would transfer from local buses to 
North Shore BRT service, in practice selected bus lines originating outside the corridor 
could be routed to connect into and through the NSRR Right-of-Way. The resulting no-
transfer service to St. George could attract from 15 to 30 percent more riders than the 
LRT alternative. The capital cost estimate includes bus ramps at two locations; however, 
detailed modeling of trunk-and-branch BRT operations was beyond the scope of this 
study. The most significant drawback to BRT might be its high ridership. Projections 
indicate that BRT vehicles would be near capacity by 2015, even with a peak frequency 
of some 20 trips per hour.  The resulting operations costs are high relative to the LRT, 
DMU and streetcar alternatives, and terminal operations would be difficult to time 
consistently given the required frequency of service. BRT would also require an 
impervious pavement surface throughout its entire length that would increase the area and 
infrastructure required for stormwater treatment. 
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5.2 PROJECT DEVELOPMENT 
 
 
The results of this Feasibility Study are a first step in developing recommendations for 
transit improvements in the North Shore corridor.  Subsequent studies must develop 
many of the issues introduced in this Study.  Depending on the intended sources of 
project funding, these subsequent efforts must present environmental impacts as part of 
the NEPA process, and satisfy local and federal permitting requirements. 
 
5.2.1 NEPA Process 
To obtain funding from the federal government for 
North Shore transit improvements, the National 
Environmental Policy Act (NEPA) requires that the 
sponsoring entities evaluate the potential effects of their 
projects on the environment. Therefore, project sponsors 
must predict and evaluate the transportation and 
environmental impacts of proposed projects. In order to 
do this, project sponsors compare the proposed project, 
the Build Alternative(s), with a representation of the 
future without the proposed project, the No-Build 
Alternative.  This comparison is normally described in 
an Alternatives Analysis (AA) which also represents the 
first step in the NEPA process.  Typically, an 
Environmental Impact Statement (EIS) and Preliminary 
Engineering (PE), Final Design, and construction would 
follow the AA.  The entire process normally takes five 
to ten years. 
 
5.2.2 Demand Forecasting and System Planning 
Due to large projected growth in intra-Staten Island 
travel or Borough trips, an effort should be made to 
forecast and chart the locations within Staten Island of 
trip origins and destinations.  Marked growth of trips 
that begin and end in the Borough, versus trips to 
Manhattan or other boroughs, should make continued 
planning of the Staten Island transit network a clear 
priority. 
 
With adjustment of assumed station locations, more specific information on bus transfers, 
and more developed information on the capacity/headway potential of proposed 
alternatives, development of a North Shore system would be an important input to this 
planning process. 
 
 
 

System Planning

Alternatives Analysis
(Formerly Major Investment)

Construction

Record of Decision

Final Design

Environmental Impact
Statement

Preliminary Engineering

Environmental Impact
Statement

Preliminary Engineering

Full Funding Grant
Agreement

Full Funding Grant
Agreement
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5.2.3 Planning and Policy Issues 
As project development continues to be led by the Office of the Staten Island Borough 
President, Borough officials and other public agencies and stakeholders should pursue 
planning policies that will continue to enhance the North Shore corridor as an axis of 
development.  This Study found that residential densities are near the lower end of the 
range commonly considered supportive of frequent, exclusive Right-of-Way transit 
service.  The existing density must be maintained or increased for such service to be 
considered viable by prospective operators.  This Study also noted a significant number 
of vacant or under-utilized areas within a short distance of the NSRR Right-of-Way.  
Centers of commerce and employment along the proposed transit route are a key to its 
viability.  Policies and incentives that encourage redevelopment of strategic areas along 
the North Shore could be the most important controllable factor in determining the 
success or failure of a North Shore transit line. 
. 
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