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1.0

EXECUTIVE SUMMARY
In accordance with the requirements of Task 4 of the Canal Crossing Redevelopment
Project Scope of Services, as revised on October 24, 2012, an assessment of the
alternatives for improving passenger accessibility to the existing Garfield Avenue light
rail station in the vicinity of the northern portion of the redevelopment area was
performed. This assessment was based on projected ridership increases resulting from
implementation of the Canal Crossing Redevelopment Project. It included development
of proposed station platform modifications and additional circulation elements; an
analysis of advantages and disadvantages of each alternative; and a discussion of
associated engineering, construction, rail operations and capital cost impacts.
This study considered several alternative modifications that would improve passenger
accessibility to the existing light rail station to serve the additional ridership generated
from the Canal Crossing Redevelopment Project.
The structural modifications
associated with each of the alternatives would result in varying levels of construction and
operational impacts at a range of capital costs. After reviewing alternatives with the City
of Jersey City and New Jersey Transit, it was agreed that Option 1 provided the greatest
benefit to the redevelopment project and the Hudson-Bergen Light Rail System.

2.0

INTRODUCTION

2.1

Project Background
Canal Crossing is a 111-acre Redevelopment Area in the southeastern section of the
City of Jersey City characterized by industrial and vacant land use surrounded by a
residential population of predominantly minority households with relatively high
unemployment and poverty rates. Redevelopment of the area is hampered by outdated
infrastructure, contaminated brownfields and insufficient pedestrian access to mass
transit.
The Canal Crossing Redevelopment Plan was adopted in 2009 following a collaboration
of government agencies and local stakeholders incorporating the best principals of
sustainable development including Smart Growth, New Urbanism and Green Building.
To advance this plan, the Jersey City Redevelopment Agency (JCRA) was awarded a
HUD Sustainable Communities Challenge Grant and a DOT TIGER II Infrastructure
Planning Grant for the Canal Crossing Redevelopment Area. The grants obtained for
the Canal Crossing Redevelopment Project require the implementation of sustainable
concepts including the Six Livability Principles. The first of these principles is to provide
more transportation choices. The project proposes to achieve this principle by
capitalizing on its proximity to the Hudson-Bergen Light Rail System to provide access to
local and regional transportation systems.
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2.2

Purpose of Study
The Hudson-Bergen Light Rail (HBLR) system runs along both the northern and the
eastern borders of the redevelopment area. The West Side Avenue branch forms the
northern border of the redevelopment area and the Garfield Avenue station is located at
the northwest corner of the area. The Bayonne branch forms the eastern border of the
redevelopment area. The HBLR Operations and Maintenance (O & M) Facility is located
where these branches diverge at the northeastern portion of the site. Since the Canal
Crossing Redevelopment Plan is transit-oriented, the plan suggests the addition of a
new station on the Bayonne branch within the redevelopment site near the eastern
terminus of Caven Point Avenue to provide an additional option for future residents to
access the HBLR system and its connectivity to other regional transit modes. Included
among the stated objectives of the redevelopment plan is to encourage pedestrian
interconnection to the light rail stations. A map of the HBLR System is included as
Figure 2-1.
A planning and engineering study (Reference 1) was prepared by the Canal Crossing
project team and submitted in July, 2012 to assess the need and evaluate the technical
feasibility of constructing a new station at the selected location on the Bayonne branch in
the vicinity of Caven Point Avenue. The study concluded that it is technically feasible to
construct a new station but would result in significant construction and operational
impacts and costs. Additionally, projected ridership modeling and analysis concluded
that the need for a new station is not significant at that location until the development site
build-out progresses beyond the initial phases.
As a result, the project team was directed to re-focus task efforts toward evaluating
opportunities to improve passenger accessibility at the existing Garfield Avenue light rail
station to better serve the initial development units planned for the northern portion of
the Canal Crossing site. The purpose of this study is to present alternatives that address
station accessibility from the redevelopment site to the east end of the Garfield Avenue
Station in the vicinity of the HBLR overpass at Garfield Avenue.

2.3

Study Basis
The HBLR System has been designed in accordance with the criteria and requirements
outlined in the New Jersey Transit Light Rail Manual of Design Criteria (MODC). The
current edition is dated May, 2004. This document applies to all aspects of light rail
infrastructure, systems and equipment. Chapter 9 establishes specific guidelines and
standards for the design of stations including general design parameters, platform
geometry and configuration, weather protection, amenities, lighting, pedestrian access,
vehicular access and parking. The current edition of the MODC has been used as the
principal reference document for station design criteria unless otherwise noted.
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Any modification to the existing station must continue to handle patrons efficiently,
economically, safely, conveniently and comfortably. This assessment considers
anticipated growth of the Garfield Avenue Station and long-term life of the system.
Ridership projections developed in conjunction with the proposed Caven Point Station
Feasibility Study (Reference 1) have been considered, particularly with regard to the
Canal Crossing Redevelopment Project. It is assumed that any station modifications
would be functionally consistent with the HBLR system but coordinated with and
reflective of the adjacent community.
The MODC had guided the evaluation of station accessibility options. Dimensional
requirements are normally established by the more stringent of fire/life safety
requirements or the day-to-day patron loading criteria. Extension of current two-car
platforms to accommodate future three-car consists were considered.
In evaluating the station site accessibility, circulation elements consider pedestrian
access by regular commuters, infrequent users and persons with disabilities. Access by
pedestrians and bicyclists will be encouraged. Vertical circulation elements are
considered in conjunction with grade separated structures where required for pedestrian
safety. No park-and-ride facilities have been considered at this site but accommodations
for kiss-and-ride patrons were evaluated. Vehicular access was assessed and impacts
to adjacent streets included in the development plan will be minimized.
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3.0

DEVELOPMENT OF ACCESSIBILITY IMPROVEMENT ALTERNATIVES

3.1

Existing Garfield Avenue Station Site Conditions
The Garfield Avenue station is the easternmost of the three HBLR stations on the West
Side Avenue branch and is located at the northern border of the Canal Crossing
redevelopment site (See Figure 2-2). The station occupies the entire block between
Randolph Avenue to the west and Garfield Avenue to the east and features two 185-foot
long (two car) platforms. The railroad profile and station platforms were constructed on
an ascending gradient from west to east. As a result, the two-track right-of-way crosses
Randolph Avenue at grade but bridges over Garfield Avenue as it proceeds eastward
along the redevelopment site’s northern boundary. After cresting at Garfield Avenue, the
HBLR alignment descends to the east crossing Halladay Street and Pacific Avenue at
gated grade crossings.
The structure that carries the HBLR over Garfield Avenue consists of four precast,
prestressed concrete beams and a cast-in-place concrete deck spanning approximately
60 feet and skewed at approximately 35 degrees. Wing walls and embankment
retaining walls at both abutments are primarily prefabricated, modular concrete
structures. As a result of the bridge geometry and span, the sidewalk widths along
Garfield Avenue are relatively narrow at the overpass (4.75-6.75 feet).
Several underground utility systems are present in the Garfield Avenue right-of-way.
They include gas, water, sewer and electrical distribution systems. In addition, a 54-inch
diameter sewer is present along the north side of the HBLR right-of-way with burial
depths ranging from approximately 2-20 feet.
Currently, accessibility to the west end of both station platforms at Randolph Avenue is
provided by standard HBLR ramps. However, due to a lack of space, they are located
along the back side of the platforms rather than at the traditional end location. Access to
the east end of the station is limited to an elevator/stair tower northwest of the Garfield
Avenue railroad overpass structure located in a plaza set back approximately 50 feet
from the westerly curb line of Garfield Avenue. This facility provides direct access from
the west sidewalk of Garfield Avenue to the outbound (railroad south) platform. To
access the inbound (railroad north) platform, passengers must use the pedestrian
crossing at track level opposite the elevator at the east end of the platform. The
accessibility improvement study site is primarily focused on the east end of the existing
station and the south side of the railroad overpass structure at Garfield Avenue.
Photos of the site features within and adjacent to the HBLR right-of-way are included in
Appendix B.
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3.2

Description of Garfield Avenue Station Accessibility Alternatives
In order to assess the feasibility of improving accessibility to the Garfield Avenue HBLR
to serve the future Canal Crossing development ridership, several conceptual
alternatives were developed. These alternatives include a “no build” option and three (3)
station modification options. The following is a discussion of the options evaluated.

3.2.1

No Build Option
Under this scenario, no station modifications would be constructed. As the Canal
Crossing site is incrementally developed, passengers would utilize the existing Garfield
Avenue Station as currently configured to access the HBLR. Figure 2-2 illustrates the
location of the Garfield Avenue Station relative to the redevelopment site.

3.2.2

Option 1
This option features an eastward extension of both the inbound and outbound platforms
from 185 feet to 270 feet to accommodate future 3-car trains. The platform extensions
would require modifications to the existing HBLR bridge to accommodate the lengthened
platforms which would end above Garfield Avenue. Walkways would be provided at the
east end of the new platforms to extend further eastward to the existing bridge abutment
area where a new pedestrian crossover would be provided to interconnect them. A new
elevator/stair tower would be constructed southeast of the overpass, at the east end of
the extended platforms, to allow accessibility to and from the Canal Crossing
redevelopment site. This option is illustrated on Figure 3-1 in Appendix A.

3.2.3

Option 2
This option is limited to the addition of a new elevator/stair tower south of the station and
west of Garfield Avenue. Demolition and reconfiguration of the existing retaining
structures would be required to accommodate the new tower which would provide
access to the inbound platform, complementing the existing access. Existing two-car
platforms would remain unchanged. A sketch of this option is included as Figure 3-2.

3.2.4

Option 3
This option would include a new elevator/stair tower southeast of the railroad overpass,
similar to Option 1. A new pedestrian bridge would span Garfield Avenue to provide
access from the Canal Crossing redevelopment site to the existing HBLR station.
Existing two-car platforms would remain unchanged. A sketch of this option is included
as Figure 3-3.
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4.0

ANALYSIS AND RECOMMENDATIONS
All of the alternatives considered were evaluated in terms of a number of factors
including benefits to future users as well as engineering, construction, HBLR operations
and capital costs. A meeting was held with representatives of the City of Jersey City and
NJ Transit to review comparative advantages and disadvantages of each of the
alternatives considered. A summary of this comparison is included as Table 4-1. It was
agreed that Option 1 provided the greatest benefit to the redevelopment project and the
Hudson-Bergen Light Rail System and is therefore recommended for further
consideration. Although this option is the most costly, it is the only one that would
provide direct passenger access from the development site and extended platforms for
future use by three-car trains. The following is a discussion of the key issues considered.

4.1

Engineering Considerations
Several engineering issues associated with the recommended option were identified. As
previously indicated, structural additions or modifications to the existing Garfield Avenue
bridge would be required to accommodate the extended platforms and walkway. The
challenge will be to construct two new spans on either side of the existing bridge to
support the new platforms and walkways such that their relationship to the existing track
structure maintains proper and precise clearances. In addition, there is a potential that
foundations for the new structural supports on the north side of the bridge could interfere
with the existing 54-inch diameter sanitary sewer that runs parallel to the light rail rightof-way. These supports would be required to bridge the sewer to avoid imposing any
additional load on the pipe.
The light rail track profile approaches the Garfield Avenue Station from the west at an
ascending grade of 1.65 percent. The profile transitions to a descending gradient of 3.5
percent with a 260 foot vertical curve beginning forty feet beyond the east end of existing
platform. Light rail design standards specified in the MODC require station platforms to
be on tangent track both horizontally and vertically. Tangent track should extend at least
40 feet beyond station platforms (Ref. MODC Sect 4.2.3.2). The recommended option
would require the station platforms to extend more than 40 feet into the existing vertical
curve violating that requirement. The Garfield Avenue bridge would limit realignment
options. Therefore, a waiver of the MODC design requirements would be necessary and
platform extension construction would have to consider surface profile adjustments to
maintain all ADA access clearance and gap requirements.

4.2

Construction Impacts
The recommended option would result in significant construction impacts complicated by
its proximity to the active HBLR right-of-way. Issues to be addressed in construction
planning include sequence of work and staging; work zone safety; work shift utilization
and productivity; and scheduling impacts resulting from coordination with HBLR
operations.
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Construction associated with the new platforms would, by definition, be within fouling
distance of existing operating track. Construction would have to be carefully staged to
minimize service impacts. The use of precast elements may be required to expedite
installation. In addition, two existing anchored catenary poles and associated hardware
would have to be relocated either temporarily or permanently to accommodate the
platform extensions (see Appendix B, Photos B-7 and B-8).
There would also be significant construction impacts to Garfield Avenue in the vicinity of
the HBLR overpass.
Construction of the expanded bridge substructure and
superstructure will require a phased maintenance and protection of traffic (MPT) plan
that minimizes traffic disruption on Garfield Avenue.
4.3

HBLR Operations Impacts
Construction impacts previously described must be addressed in the context of HBLR
operational impacts. Operationally coordinated construction planning would be essential
to minimize service disruptions and maintain Garfield Avenue station accessibility.
The additional ridership projected from the Canal Crossing Redevelopment Project and
other future system expansion to the west may require operational modifications in the
vicinity of the Garfield Avenue Station. During discussions associated with this study, NJ
Transit indicated that there may be a desire to add a train turnaround capability near
Garfield Avenue to provide operational flexibility. As a result, several alternatives were
examined. They include the addition of a new siding track between Randolph Avenue
and Arlington Avenue west of the Garfield Avenue Station or a new siding track at the
station itself. This would permit the turning of trains at Garfield Avenue and service
modifications similar to those recently initiated on the Bayonne Branch.
Our review indicated that both of these options are problematic. There is only about 250
feet of available track length between Randolph Avenue and Arlington Avenue.
Therefore, after deducting the turnout and clearance length, only about one car length of
potential storage space would remain on a siding. Earthwork and right-of-way issues
may also be a liability. Constructing a new siding track at the Garfield Avenue Station
would also be impractical. Assuming right-of-way is available, significant retaining walls
and bridge structures, as well as modifications to the existing structures would be
required to construct a new storage siding. In addition, the existing track gradients in
this vicinity exceed the requirements for pocket or storage tracks.
One possible configuration that may be viable is the addition of a siding track west of
Halladay Street where the existing track gradient is approximately 0.5 percent. There
appears to be enough space to achieve storage for three cars at this location. The
existing interlocking east of Pacific Avenue could be used to facilitate train movements.
This option would obviously require more analysis both physically and operationally to
determine if it is feasible.
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TABLE 4-1

COMPARISON OF GARFIELD AVE. STATION IMPROVEMENT ALTERNATIVES

FACTOR

NO BUILD

A

Engineering /
Construction

OPTION 1
A

ADVANTAGES

OPTION 2

ADVANTAGES

No impacts to Garfield Ave.
station or site

ADVANTAGES

None
DISADVANTAGES

DISADVANTAGES

Significant Garfield Ave. bridge
modifications required
Track design issue related to vertical
curve encroachment
Potential conflict with existing sewer
pipe north of bridge
Construction impacts within HBLR &
Garfield Ave. ROW

None

A

HBLR
Operations

A
ADVANTAGES

DISADVANTAGES

Two-car platforms & limited
access from east end of
station inhibit future growth

A

Three-car platforms provide
additional capacity for future
expansion
Improved station accessibility from
Canal Crossing redevelopment site
DISADVANTAGES

A
ADVANTAGES

No capital cost expenditure
for station modifications
DISADVANTAGES

None

DISADVANTAGES

Retaining wall demolition and reconfiguration required at bridge
abutment

ADVANTAGES

Construction activities will impact rail
operations

Capital Cost

No modifications to HBLR bridge
Limited impacts to Garfield Ave.
Does not preclude future platform
extensions

ADVANTAGES

Limited modifications to HBLR
bridge
DISADVANTAGES

Construction impacts along
Garfield Ave.
Difficult to extend HBLR
platforms in future

A
ADVANTAGES

No impacts to West Side
Ave. Branch operations

OPTION 3

A

Improves passenger accessibility
to east end of existing inbound
platforms
DISADVANTAGES

No platform expansion provided
No station access east of Garfield
Ave. provided

ADVANTAGES

Improves passenger
accessibility to station from
east side of Garfield Ave.
DISADVANTAGES

No platform expansion
provided
No benefit to future operations
or capacity enhancements

A
ADVANTAGES

None
DISADVANTAGES

Most expensive option
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Least expensive option
DISADVANTAGES

Minimal improvement for required
investment

ADVANTAGES

Less expensive than Option 1
DISADVANTAGES

More expensive than Option 2
Limited improvement for
required investment
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4.4

Cost Considerations
Although the options considered and rejected are less expensive, the stakeholder
consensus agrees that the option recommended provides the best value to the
development and the HBLR. We have developed rough order of magnitude (ROM) cost
estimates based on the conceptual station modification options presented.
In
developing the estimates, we reviewed cost data developed by an NJ Transit consultant
who evaluated platform extension concepts at Garfield Avenue Station and others in
2010 (Reference 2). We have added to this base assumption order of magnitude costs
to address site conditions, an allowance to account for HBLR infrastructure modifications
and impacts associated with staged construction in an operating environment. It should
be noted that all of these factors are highly variable depending on site specific
conditions, construction staging plans, operating constraints and market conditions.
Therefore, it should be cautioned that the estimated costs represent an order of
magnitude value and not a precise construction cost estimate.
The estimate suggests that the improvements included in the recommended option
could be constructed for approximately $7 million not including escalation or contingency
assuming a construction midpoint of 2015.
With the addition of engineering,
construction management and other associated project “soft” costs, as well as an
allowance for HBLRT infrastructure modifications, escalation and contingency, the total
project cost could be in the range of $15-$16 million.
Table 4-2 presents a comparative summary of the order of magnitude construction costs
for the options considered assuming the station modifications would be constructed
within the next several years. These costs would obviously require additional escalation
to the midpoint year of construction if the station modifications are deferred beyond
2015.
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TABLE 4-2
GARFIELD AVE. STATION IMPROVEMENTS
COMPASISON OFROUGH ORDER OF MAGNITUDE (ROM) COSTS
($Million)
OPTION

DESCRIPTION
1

2

3

7.0

3.1

4.8

Associated Project Costs (2)

3.4

1.4

2.3

Estimated ROM Costs

10.4

4.5

7.1

Inflation (10%) & Contingency (20%)

3.1

1.4

2.1

$ 5.9

$ 9.2

1.0

0.1

0.25

Associated Project Costs (2)

0.5

0.05

0.13

Estimated ROM Costs

1.5

0.15

0.38

Inflation (10%) & Contingency (20%)

0.5

0.05

0.12

Total Estimated ROM HBLR Costs

$ 2.0

$ 0.2

$ 0.5

GRAND TOTAL ROM COST

$ 15.5

$ 6.1

$ 9.7

Station Modifications (1)

Total Estimated ROM Station Costs
HBLR Infrastructure Allowance (3)

$ 13.5

(1) Includes station construction and site development completed by 2016
(2) Includes engineering, construction mgmt., permitting
(3) Includes allowance for any modifications to trackwork, OCS, traction power,
signals & communications
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5.0

CONCLUSIONS
Option 1, illustrated in Figure 3-1, is recommended for further consideration. It provides
the greatest benefit to the future light rail passengers from the Canal Crossing
Redevelopment site in terms of accessibility and the best value for HBLRT operations
and future system expansion.
Project stakeholders previously discussed a phased implementation of station
modifications. Option 1 could be implemented in stages by initially constructing the new
elevator/stair tower and inbound platform extension followed by the outbound platform
extension and new track crossover at a later date. This approach is not recommended
for several reasons. First, an additional construction phase would add to the disruption
to both HBLR operations and Garfield Ave. traffic. Second, an interim transition ramp to
the existing track crossover would be required and would need to be subsequently
reconfigured to accommodate the full platform extension in a later phase. Finally,
associated costs would be increased with limited benefits.
In order to address vehicular access for future passengers who may be arriving at the
Garfield Avenue Station by car or shuttle bus, we recommend that a drop-off area be
incorporated at or adjacent to the future intersection of Canal Way and Forrest Street.
The drop-off area should respect the redevelopment themes, including an
unencumbered plaza easily accessible to pedestrians and bicyclists while providing a
functional “kiss-and-ride” or bus stop.
Engineering and construction issues previously discussed must be addressed
comprehensively but can be mitigated through careful planning and design. Potential
track modifications in the vicinity of the Garfield Avenue Station are more problematic
because of space constraints and gradient limitations.
Depending on specific
operational needs, there are some opportunities for expansion at adjacent sites.

6.0
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APPENDIX A

APPENDIX B

Photo B-1
(Garfield Ave. at HBLR Bridge Looking North)

Photo B-2
(Garfield Ave. at HBLR Bridge Looking South)
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Photo B-3
(Garfield Ave. Station Looking East from Randolph Ave.)

Photo B-4
(Garfield Ave. Bridge Looking East from Station)
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Photo B-5
(Garfield Ave. Bridge South Abutment Looking East)

Photo B-6
(Existing Elevator Plaza – North Side Looking West)
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Photo B-7
(HBLR ROW Looking East from Station Crosswalk)

Photo B-8
(Existing Catenary Pole & Anchor East of Station Crosswalk)
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